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5 

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 

10 "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 retrieving information 

15 from an after-market audio device, and converting same into a format compatible 

20 

25 

30 

35 

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 
==========~=~==~~==========~===========~= 

Load CD stop msg: 
- ffiovlw Ox18 

movwf BMW_Send_buff 

movlw OxOA 
movwf BMW_Send_buff+l 

movlw Ox68 
movwf BMW_Send_buff+2 

movlw Ox39 
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movwf BMW - Send_buff+3 

movlw OxOO ;current status _XX=OO, power 
off 

5 movwf BMW Send_buff+4 

movlw Ox02 ;current status_YY=02, power 
off 

movwf BMW Send_buff+5 
10 

clrf BMW_Send_buff+6 ;separate field, always =0 

movfw BMW MM stat ;current status MM magazine 
config 

15 movwf BMW Send buff+? - -

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

movfw BMW DD stat ; current status DD current 
20 disc 

-

movwf BMW Send_buff+9 

movfw BMW TT stat ;current status TT current - -
track 

25 movwf BMW Send_buff+lO 

xorwf BMW_Send_buff+9,W ;calculate check sum 
xorwf BMW_Send_buff+8,W 
xorwf BMW_Send_buff+7,W 

30 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 

35 xorwf BMW Send_buff+l,W 
xorwf BMW Send_buff,W 

movwf BMW Send_buff+ll ;store check sum 
movlw D'l2' ;12 bytes total 

40 movwf BMW Send cnt -bsf BMW Send on ;ready to send -
return 

The code portion shown in Table 2 receives a STOP confirmation message 

45 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 
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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, 

5 or Apple iPod player. Shown below are code samples for allowing commands and 

10 

15 

20 

25 

30 

data to be exchanged between a Ford car stereo and an Apple iPod device: 

Table3 

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

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 rx buff[5]; 
if ( (ACP rx_saddr-==-Ox80) ) { 

switch ( ACP_rx_taddr ) 
case OxCO: 

if ( ACP rx_datal == OxCA) 

if ( ACP rx data2 
OxOl ) { 

flags.ACP_play_req 1; 

break; 

break; 

In the code portion shown in Table 3, a "Play" command selected by a user 

35 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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5 

10 

15 

Table4 

II encoding iPod "play/pause" command OxFF Ox55 Ox03 Ox02 OxOO 
OxOl OxFA 

if iPod_play_req == ON ) { 
iPod play req = 
iPod-tx d~ta[O] 
iPod=tx=data(l] 
iPod tx data(2] 
iPod-tx-data[3] 
iPod-tx-data(4] 
iPod-tx-counter 
iPod=tx=ready = 

OFF; 
Ox55; 
Ox03; 
Ox02; 
OxOO; 
OxOl; 
5; 

ON; 

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 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 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 ofthe control panel are monitored. In step 304, 

a determihation 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 7 50 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 "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 
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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 displayed 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 (the 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 handling 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 detennination is made, 

step 338 is invoked, wherein the logic ofblock 168 of FIG. 4c (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. fu such a mode, the invention accepts RGB 

(redlgreerllblue) 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, information 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 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 

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 

the docking station400. 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 or video device contained within the docking station 400, such as 

FIREWIRE, D2B, MOST, CAN, USBIUSB2, IE Bus, T Bus, I Bus, or any other 

15 bus teclmology 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, indic:ated generally 

at 540, incorporated therewith. As shown in FIG. Sa, 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 topmember 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 

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. 

Alternatively, the integration system could wirelessly communicate with the car 

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

communicate with a receiver at the car stereo or car video system. Where 

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 desired location within a vehicle, including, but not limited to, the vehicle 

trunk. 

As shown in FIG. Sb, 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 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 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 

after-market device and a car stereo or video system can be accomplished 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 manufacture~ 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 ofthe 

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

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

10 system 610. Additionally, control commands generated at the car stereo or car 

video device 610 are converted by the interface 630 into a format (protocol) 

compatible with the multimedia device 635, and are dispatched thereto for 

execution. A plurality of multimedia devices could be intergrated using the 

interface 630, as 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., XlVI, 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. lla is a diagram showing an alternate embodiment of the present 

invention, indicated generally at 645, wherein a cellular telephone 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 system 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. llb is a flowchart showing processing logic, indicated generally at 

647, for integrating a cellular telephone with a car radio. Beginning in step 649, a 

determination is made as to whether the existing car stereo is powered on. If a 
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negative determination is made, step 651 is invoked, wherein the present invention 

enters a standby mode and waits for the car stereo to "J:'e 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 car stereo. If a negative determination is made, step 649 is re-invoked. 

If a positive detennination is made in step 653, a celhllar telephone 

handling process, indicated as block 661, is invoked. Begim1ing 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 ( chatmeled) 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 col11l11and has been fornmtted, 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 video 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, TDA3567, 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 flowcha1t 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 responsive 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 extemal source. fu 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 video system. In 

step 684, the display(s) of the car video system are updated with data from the 

after-market device. After steps 679, 681, and 684 have been executed, control 

passes to step 683. 

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 se:ttings, 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 compatible with 

the car stereo or video system 705, and vice versa. For example, a first block could 

contain software for allowing communication between an Apple iPod and an in

dash car stereo manufactured by Sony, and a 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 
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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 harnesses 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 embqdiment, the electrical configurations (pinouts) of each of the harnesses 

727 and 728 correspond to car stereo I 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. fu step 

735, the interface determines types of devices that are cmmected 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 using 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 whether 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 arid the after-market device are converted using the software .block to allow 

5 communication between the devices using compatible fonnats. 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 ~sing 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 alphanumeric characters on 

a display of the car stereo or video system. This list could include the letters A 

through Z, as well as the numbers 0 through 9. In step 814, the user can specify a 

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 directly 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 co~prise 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 stereo 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 

desired song for retrieval from the after-market device and playing on the car 

stereo or video system. If a negative determination is made, step 832 is invoked, 

5 wherein a detennination 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 com1ection 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 player, portable 

music center, or any other desired device. The satellite tuner 864 could comprise 

any desired satellite tuner, such as an XM or Sirius tuner. The video device 866 

could comprise any desired video device, such as a DVD player. The cellular 

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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5 

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-

1 0 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 

15 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 

20 sources connected to the interface. 
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5 

5. A multimedia device integration system comprising: 

a car stereo system; 

a cellular telephone external to the car stereo system; 

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 

15 

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. 

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 ear 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 fom1at compatible with the car video system. 

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

10 through the cellular telephone. 

15 

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; 

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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m~ans 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 

compatible with the car stereo system and for converting signals from the car 

stereo system into a second format compatible with the after-market device, 

wherein at least one of the protocol conversion software blocks are selected by the 

interface using settings of the plurality of configuration jumpers. 
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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 integrated 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 

settab1e 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; 

10 

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 

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 

20 

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: 

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

after-market device; 
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5 

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 

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 

1 0 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 harnesses 

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: 

20 

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; 

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; an~ 

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 

1 0 second device types comprises detem1ining 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; 

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; 

15 

converting signals from the car video system into a second format 

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

block; and 

exchanging converted signals between the car video system and the after

market device. 

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. 

76 

Page 912 of 1320



WO 2006/094281 PCT/US2006/008043 

5 

10 

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. 

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: 

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

car stereo system; 

querying a database of songs m the after-market device using the 

alphanumeric character; 

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

15 a dsplay ofthe 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 d~sired character from the list of alphanumeric characters. 

10 

36. A multimedia device integration system comprising: 

a car audiovisual system; 

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

an interface connected between the car audiovisual system and the plurality 

of after-market devices for exchanging data, audio, and video signals between the 

car audiovisual system and the plurality of after-market devices; 

means for processing and dispatching commands for controlling the 

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. OF 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 s:;trellite 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 
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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 I 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. Tlms, it would be desirable to provide an integration system that allows 

any audio device of any manufacture to be integrated with any OEM or after-market 

radio system. 

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 

convetied 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 -vvith 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. 2c 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 tern1 "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 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, 

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. fu 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 

infmmation 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 panel14) 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 carry out the present 

invention. Examples of such configurations are described below and shown in FIGS. 

3a-3d. 

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

integrating a CD player or an auxiliary input source with an existing car stereo system. 

A plurality of ports .JlCl, J2Al, 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 Jl Cl connects to the input port of an OEM car radio, such as that manufactured 

by TOYOTA, Inc. Conceivably, port JlCl could be modified to allow connection to 

the input port of an after-market car radio. Ports J2Al, X2, RCH, and LCH connect 

to an after-market CD changer, such as that manufactured by P ANASONIC, Inc., or to 

an auxiliary input source. 

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

J2Al, and X2, and provides functionality for integrating the CD player or auxiliary 

input source connected to the ports J2Al, X2, RCH, and LCH. For example, 

microcontroller Ul receives control commands, such as button or key sequences, 

initiated by a user at control panel of the car radio and received at the connector JlCl, 

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 player or auxiliary input source via 

connector J2Al, processes and formats same, and transmits the formatted data to the 

car stereo via connector Jl Cl for display on the display of the car stereo. Audio 

signals provided at the ports J2Al, X2, RCH and LCH is selectively channeled to the 
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car radio at port .Jl Cl under control of one or more user commands and processing 

logic, as will be discussed in greater detail, embedded within microcontroller Ul. 

h1 a preferred embodiment of the present invention, the microcontroller Ul 

comprises the 16F628 microcontroller manufactured by MICROCHIP, me. 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 Ul 

without departing from the spirit or scope of the present invention. 

A plurality of discrete components, such as resistors Rl through Rl3, diodes 

Dl through D4, capacitors Cl and C2, and oscillator Yl, among other components, 

are provided for interfacing the microcontroller Ul with the hardware connected to the 

connectors Jl Cl, J2Al, 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 I 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, J5Ll, J5Rl, Jl, 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 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, me. Port J3 can be connected to a car stereo manufactured by 

LANDROVER, me. Of course, any number of car stereos, by any manufacturer, 

could be provided. Ports Jl and J2 allow connection to an after-market CD changer 

or player, such as that manufactured by ALPINE, me., and an auxiliary input source. 
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Optionally, ports .JSLl and .JSRl 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 .Jl or .J2. 

Microcontroller DDl is in electrical communication with each of the ports 

J4A, J4B, .J3, .JSLl, .JSRl, .Jl, and .J2, and provides functionality for integrating the 

CD player and auxiliary input source connected to the ports Jl and J2 with the car 

stereo connected to the ports .J4A and J4B or .J3. For example, microcontroller DDl 

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 Jl or .J2. Additionally, the microcontroller 

DDl receives information provided by the CD player and auxiliary input source via 

connectors Jl 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 DDl controls multiplexer DA3 to allow selection 

between the CD player/changer and the auxiliary input. Audio signals provided at the 

ports Jl, J2, JSLl and JSRl 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 DDl. 

In a preferred embodiment of the present invention, the microcontroller DDl 

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 DDl 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 Rl through Rl8, diodes 

Dl through D3, capacitors Cl-Cll, and Gl-G3, transistors Ql-Q3, transformers Tl 

and T2, amplifiers LCH:A and LCH:B, oscillator XTALl, among other components, 

are provided for interfacing the microcontroller DDl and the multiplexer DA3 with 

the hardware connected to the connectors J4A, J4B, J3, J5Ll, J5Rl, Jl, 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. 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 Jl, RCHl, 

LCHl, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4. Port Jl 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 lmown in the art. For example, port Jl could be connected to an OEM car 

stereo manufactured by HONDA, Inc., or any other manufacturer. Ports RCHl, 

LCHl, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4 allow connection with the 

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

auxiliary input sources and ports/connectors could be provided. 

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

RCHl, LCHl, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4, and provides 

functionality for integrating one or more auxiliary input sources connected to the ports 

RCHl, LCHl, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4 with the car stereo 

connected to the port Jl. Further, the microcontroller Ul controls multiplexers DA3 

and DA4 to allow selection amongst any of the auxiliary inputs using the controls of 

the car stereo. Audio signals provided .at the ports RCH1, LCH1, RCH2, LCH2, 

RCH3, LCH3, RCH4, and LCH4 are selectively channeled to the car radio at port Jl 

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 embodin1ent 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 Ul, DA3, and DA4 without 

departing from the spirit or scope of the present invention. 

A plurality of discrete components, such as resistors Rl through R15, diodes 

Dl through D3, capacitors Cl-C5, transistors Ql-Q2, amplifiers DAl:A and DAl:B, 

and oscillator Yl, among other components, are provided for interfacing the 

microcontroller Ul and the multiplexers DA3 and DA4 with the hardware connected 

to the ports J1, RCHl, LCHl, 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. 3c 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 Jl 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 Jl 

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, 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 Jl, 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 Jl 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 Ul. 

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 (AID) 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 lmown 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 Rl through R7, capacitors 

Cl and C2, and amplifier Al, among other components, are provided for interfacing 

the microcontroller Ul with the hardware connected to the connectors Jl 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 d.rcuit), 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 detennination 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, trackprogram, 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 P ANASONIC, 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 
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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. 

Begimung 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 sourcesi 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 inve~tion 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: 

Tablel 

============~================================== 

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

Encode_RD_stop_msg: 

movlw Ox68 
xorwf BMW_Recv_buff,W 
skpz 
return 

movlw OxOS 
xorwf BMW Recv_buff+l,W 
skpz 
return 

movlw Ox18 
xorwf BMW Recv_buff+2,W 
skpz 
return 

rnovlw Ox38 
xorwf BMW Recv_buff+3,W 
skpz 
return 

movlw OxOl 
xorwf BMW Recv_buff+4,W 
skpz 
return 

tstf BMW_Recv_buff+S 
skpz 
return 

movlw Ox4C 
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: 

config 

track 

Table2 

Changer replies with STOP confirmation 
Encoding 180A68390002003F0001027D message 

Load_CD_stop_msg: 
movlw Oxl8 
movwf BMW_Send_buff 

movlw OxOA 
movwf BMW_Send_buff+l 

movlw Ox68 
movwf BMW_Send_buff+2 

movlw Ox39 
movwf BMW Send_buff+3 

movlw OxOO ;current status_XX=00 1 power off 
movwf BMW_Send_buff+4 

movlw Ox02 ;current status_YY=02 1 power off 
movwf BMW Send_buff+S 

clrf BMW_Send_buff+6 ;separate field 1 always =0 

movfw BMW_MM_stat ;current status MM magazine 

movwf BMW_Send_buff+7 

clrf BMW_Send_buff+8 ;separate field 1 always =0 

movfw BMW_DD_stat ;current status DD , current disc 
movwf BMW_Send_buff+9 

movfw BMW TT stat ;current status TT current 

movwf BMW_Send_buff+lO 

xorwf 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+S,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=Sen~buff,W 

movwf BMW_Send_buff+ll 
movlw D'l2' 
movwf BMW_Send_cnt 
bsf BMW_Send_on 
return 

31 

;store check sum 
;l2 bytes total 

;ready to send 

PCTIUS2003/039493 

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 connected audio devices, such as an external CD 

player/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 detennination 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 detennination 

is made, step 312 is invoked. In step 312, a detennination is made as to whether a 

timeout has occmTed (e.g., whether the predetennined period of time has expired). If 

a negative detennination is made, step 308 is re-invoked. Otherwise, is a positive 

detennination 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 ofthe 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 

detennination 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 
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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 de:fme 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 fom1 of a circuit board, is 

housed within the base portion 530 and performs the integration functions discussed 

herein 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 connector 550 and the integration system 540. The 

connector 550 could be any suitable connector and can vary according to the device 

type. For example, a MOLEX, USB, or any other connector could be used, depending 

on the portable device. The integration system 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 
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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. 
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CLAIMS 

What is claimed is: 

1. An audio device integration system comprising: 

a car stereo; 

an audio device external to the car stereo; 

PCTIUS2003/039493 

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. 

Page 982 of 1320



wo 2004/053722 PCT /US2003/039493 

38 

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 stereo; 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 channel 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. 

35. 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. 

3 7. 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: 

stereo; 

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 

ifthe 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. 

48. The method of claim 47, further comprising receiving control commands from 

the car stereo at the interface. 

49. The method of claim 48, further comptising 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. 

51. 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 

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

(57)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 

.~· 

~· 
J.j·.----------+c--+---, 
:..r....·. 

i 
internal music source 4, an external unit connector 10 for ''t 
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. 

http://www19.ipdl.inpit.go.jpri'Allresult/detail/main/wAAAD __ aiNUDAA12286874Pl.htm 10/21/2008 
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Drawing selection Drawing 7 
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~P,2000-286874,A [CLAIMS] 

*NOTICES* 

]PO and INPIT are not responsible for any 

damages caused by the use of this translation. 

Page 1 of I 

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. 

3.1n the drawings, any words are not translated. 

CLAIMS 

[Ciaim(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 external instrument. 

A pin connection terminal for buses of plurality [external device connector I said] for bus 

connections. 

Two pin connection terminals for control which are pur 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. 
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JP,2000-286874,A [DETAILED DESCRIPTION] 

*NOTICES* 

]PO and INPIT are not responsible for any 

damages caused by the use of this translation. 

Page 1 of6 

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. 

3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the lnvention]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 lnvention]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 lnvention]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:/ /www4.ipdl.inpit. go .jp/ cgi -bin/tran _web_ cgi _ ejj e ?atw _ u=http%3A %2F%2Fwww4 .i... I 0/2112008 
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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 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 lnvention]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. 

[0009]As shown in drawing 2, in this embodiment, the connector and signal line which connect 

http:/ /www4.ipdl.inpit.go.jp/cgi -binltran _web_ cgi_ ejje?atw _ u=http%3A%2F%2Fwww4.i... 10/2112008 

I 
j 

i 
I 
j 

! 
I 
I 
I 
l 
I 
! 
I 
i 

! 
I 
I 
! 

Page 1034 of 1320



)P,2000-286874,A [DETAILED DESCRIPTION] Page 3 of6 

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, CONT2 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 

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 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 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 

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. 

[00 16]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. 
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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 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 82). 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, 
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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 lnvention]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* 

]PO and INPIT are not responsible for any 

damages caused by the use of this translation. 

Page 1 of 1 

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. 

3.1n the drawings, any words are not translated. 

TECHNICAL FIELD 

[Field of the lnvention]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* 

]PO and INPIT are not responsible for any 

damages caused by the use of this translation. 

Page 1 of 1 

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. 

3.1n the drawings, any words are not translated. 

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* 

]PO and INPIT are not responsible for any 

damages caused by the use of this translation. 

Page 1 of 1 

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. 

3.1n the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the lnvention]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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. JP,2000-286874,A [TECHNICAL PROBLEM] 

*NOTICES* 

]PO and INPIT are not responsible for any 

damages caused by the use of this translation. 

Page 1 of 1 

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. 

3.1n the drawings, any words are not translated. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the lnvention}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 lnvention]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* 

]PO and INPIT are not responsible for any 

damages caused by the use of this translation. 

Page 1 of5 

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. 

3.1n the drawings, any words are not translated. 

MEANS 

[Means for Solving the Problem]So, 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 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 lnvention]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 1 0 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 1 0 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. 

[OOOB}And the pin connection terminal for buses (BUS+ and - of the pin numbers 1 and 2 of 

drawing_g) 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. 

[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 Dis 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, CONT2 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 

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 control 

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 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 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 to require a bus connection of an external instrument, as 

shown in drawing 6 (B), he transmits the pulse slgnal 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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t..::, 7'o'7 .. 7.L.~:1if-ff L'd:'~ \*ft-1'.11-c·~~ '~T~ \;z..-f 
1 ~:7 7 .:t.- ..J... ~:tlW; L ~ G ~;:, 'fY:liRY:l G:h.t..::~ 
0 7'0 ;f 7 A~ *1111 Lt..:: lJ N:J! T .f. ~ t 1:1fitn~0)*1JII-'t> 
~:a:?G£~;:-t.t,. ~O)t..::lf;, *Wt~.IJ-;;t-T' 1 ;fy 
AT .L.O)i!i1JfM!i;>?§:£~::{:c{>. it..::, li!FfiJ"C'L ~ 1-?~ \6:{:c 
7'o?'7.t.:a:~'?t.: lJ, n-i"-T' 1 ;;ty.:J..f"A0W.n 
~;fiJffl L -cn~J~~-96 ~ b'J'1iJ~~=~.f.. 
[ 0 0 1 7 ) ~i*~ 2 0~1'1}!!;1:, $JJf!Wffl0::J '/I::" .:z. -Y 
~Ji~t..::.IJ-;t-71 :;:fy.Af"L~::b~>'t, 'jjij~[.::J ~1::" 

.:z. -Y ~:i!;i:h.6 cPu O):J{g;r:\~:t-tJ;D lt..::~ 1 01\A 
c, Wi~C..IJ-;;t-7" 1 ;t;,.-:J..-TL~:%£:h.6~n~~ME 

1"6t..::I1)0~20)J\..J...c, ~Vlllit..::~ c ~Rc't6. 
~*~ 7 0j'El'IJI!:;!:, .IJ-:t-7'· 1 ;;t y .AT L ~VIIi 1... t..::¥ 
u~ >'!::" .:z. -Y ~=:t:n '-c, Wi~c.~ ~e .2 -Y ~=~i:h. 
6 cPu O)m:r:\~:t-tJt Lt.:~ 1 O)J\;z t, 1W~cn-:t
-r· 1 ;;t Y ..J... -T A G:*i :h. 6 ~~~~MET .f. t..::ifJ0~ 2 0 
HAt, :a:®~t.:~ e: :a:nt1"6. IDl3.1<JJi1 20)J'El'IJI 
!:;!: , irf3.1<~ 2 0J'E1'1Jl~:1Jrt t \- > '3 J!:tJi;~ G c G :1...t..:: L 0) 

~-~Yl::".:z.-Y~~'?'t.IJ-:t-T'1i"~.:J..7A:a:M 
ttll't67J-;f--f 1 ;;tykfLC7)JijljfMI:1Jrt~::bP'C, frj 

~2.::1 ~1::" .:z.-Y~:~i.:h.6 C P Ui;>', ~ V')C P UO)ID;r:\ 
~::ttJ;D lt..::~ 1 0)1\A~JiL -r:r·-y ~~lJ1&lJT6..J... 
f"·y7'c, Wi~c.n-:t-7'1 :tY.:J..-TA~:~£:h..t,ti:S 
t;>, ~~~~*YfT 6t..::Y:>0~ 201\A:a:-JiL.-rT'-Y~ 

~lJJIX IJ't6.A-T·:o"t, ~*u~ e: :a:!f.f~t-t6. li! 
*~30)jEBJit:;!:, ifjljf;\p.fflO)~ ~e.:z.-Y ~Jii_t.:.IJ-:t. 

-T' 1 ;fYAT .L.~::f.H\'"(, Wi~C.~ '/t." .:z.-Y~:*i:h. 
6 cPu 0:J{g:r:\~:MP"Dlt..::o-n JvJ\:J.. c, iltr~C..IJ-:t 
-7'' .{ ;;t y A 7-.L. t:.-@1£ i1.6 ~H~ft*YfT Q t..::/1)0) p c 
IJ\:J..t, ~fiiUt..::~ t ~~f!c-t~. m;JtlJ!80)J%8JI 

!::l:, .1J -:;:f-7 1 :tYAT L ~fliD~~-~ffl::J ~1::' .:z.
y ~;:;t3\, \"(' ~2.:::1 ~ t." ,2- y ~:-@li:h.~ cpu 0)~ 
~=t-tP"D Lt..:: o-n JvJ\.At, Wi~c.IJ-:t-7'' 1 :tY:J..r 

( 4 ) ~lm~11-273321 

M:::-@;i:h.~tl*it:-~M&'t 6t..::Y:JO)P C I J\:J.. c, t:-fliD 
~t..::~ e: ~~me:-t6. ~1'13.l<JR4 0~1lJl~::l:, ~*1fi2X 
ti 3 ~c~v>Jn-:t-..:r 1 i"YAT A~:J:s~ )-c, -t-h.·Ftt 
v>JifrJ~cJ\.A0ra,-c·7·-Y 0~~~:W!T .t.~aNiOX.~ 
~ t ~~11 c -t 6. ~3.l<JJ! 9 0~1lJI!::l:, ~*lfl 7 X!::l: 8 
~c~0um ~ ~ e .:z.-Y t::tn. '-c, -t-n·f:h.0~2.J' 
A0rnl-c·f-Y0Jl:trt~~:W!T6~aHIX.t.:~ c :a:%' 
11 c T Z> • ~3J<JJ! 2 , 3 , 7 , 8 , 1 20J%1lJl"('!:;t, ::1 
'/e.:z.-Y0CPUc,.IJ-:t-f1i"Y..1..7'-AO)f!n 
t t;>', li.\-'O)~~:.MP5lt..::3i'?t,:J\..J...:a:~'? 'tf-Y 
~~lJJ&lJ l, f-YI::l:, 2""?0)J\7.01'm't'!~&:~t:P5 

t. 'Cff':nt~~W!l"C~~n&:~:h..t. (~3J{JJ!4' 9) 0 .:: 

V')f,:/1), .:&ti:S011JfFJ: lJ cpu O)l'JfFf;>']! < '"( b' c 
P u t:;t.:&~nO)l'JfF-Jt 1 1 Jvt: ~ t>-tt 6 &:~ 7'fi'd:' < , .X 
::c lJ~c·~~~J: < 7:7-t:x-t.t,.::. e:-ca~~fl~~ 
j!~:tr '3 ~ c t;>1:··~ ~ • it..::, c Put;>~ 1JJR 1?""9 ~ T' 
-Y c, ~ni;>'.<?lJJ& 'J"t~T'-Y t7i, ~ t.J'\:J..O)ii 
1l1ilttJ~~~'~' ~ tn'~~'0-c·. ~'/t.".:z.-Y tn
::t-7''1 :;:fy.A-TA0jl!ijJJO)l'JfF~.A.L.-..J...~:1T'3 ~ c 
ifil.··~ Q. ~ t.:, ftttH a:mMC-t .t. t.:if.lV')J\;z. :a-ll"") -rit 
0~~~ l'l}1:.l ~t;> G , fi'U~~:, c P u 0ID;rt:t:MZ l 
t..::J\;z ~~'? -c WJ0mJINr 3 t ~ ''? t..::'"? 1v1'Y x:7 'IJ>' 

$£~;::{:c~. it.:, C PU~~IJO)%:i\0LV')~;:~;t_~;%j 

tr-L, :g.w.t~e:, -t-:hi?~HH~ME-t6t.:Y:JV')J\..J...t:;t-t-

0£ i 't", c P UO)W:i\~:t-tP"D lt..::J\At.:'tt~~ l~ 'c 
P UC7):J{g;t\~:t;-,Pit'(~;thl:f J: \- \0)"(', CPU 0)~ 
~: L?§:~~::HP"D-9 6 ~ c iJ""c:t: 6 • 
( o o 1 8 ] ~3J<:cfi 5 0JellJI!:;!:, ~;JtJff 1 iJ' G 4 0 ~ •f' 

niJ' 1 ""?t:~ci!40n-:t-¥ 1 :tYA.:rM::b~'-r, Wi 
~cn-:t-7 1 :tY.:z.-r A~:-@j£n6m~0tln~-r·1 
:Y-1- .:t.1 ~~l.·~Mf't 6 f;:,if;0)~317)J\X a:JJ!fi.Z t..:: 
~ c ~!liM c T 6 o ~"5l<J.Ji 1 o O)JellJll:;t, ~;JtJJi 6 iJ> G 
90~ Yf':h.iJ>I ""?t:::~c~V')•~m:J ~t: .:z. -Yt:s~ • 
'"f, lil.mc.IJ-:t-7" 1 :t~A-TAI:~i:h.Z>*l?:01!H 

:a:-71 :Y-+x1 ~m~-r-mm-t~t.:ifJ01!i'B0J\:J..:a: 
fflii .Z t..::,: c ~ ~~ t T 6 • ~~j<J..a 5 , 1 0 O)J'eBJI"(U, 
*~V')~:S ~ "!f--J Q ;t\ t:O: 1:( t ' T 1 :Y-1- X 1 ~~ 
't'""?'d:' P 't'l9> < ~ t iJ>'"f.· ~ 6 • .:: 0t..::Y:>, tlflV')~n>il!f 

t~lJ¥FfiJO)~~.::~~~n~*~~~-t6t~L,.:J.. 
Y-1J:r:\0J: '3 t::R\-•mt;> 1 OOJiJT~:~l:j:IT~~c:IJ>~ 
< , ~~nit;>?§:£~;:~~. it.:, WG*liJ>-t'? t: 1J bt;~ 1J ~ 
-t<~60"(',m~t:-~t.kiJ*~*~~,-~~cL 
?§:£~:~6. 

[0019] 

[ JellJI0~Df!iV'):J{gfi!l. J o:G:, *5EilJIC7)~ni!!0ID!i < tJr 
~~M!i:J{gfmJ e: ~1'3) t:""?\.•-c, ~oo:a:~!fi!l-rl'l.f'ls:a~ 

~=~aJI-t ~. ~17)~ninmtmt::l:, c DYv-"1"~ cV')l, •6 
~'6'd:'t!H~fliUi..~.IJ-;t-7''1 :tYA'"T.L."('~~i;;, 

}\~ ~"""'v t.::H'/ ~ ~-c-~? J:? ~ifl.ffl£t(]'d:'o s ~iliilt 
~~Yt:.:z.-?a:Ji.Z't\.~,.IJ-;f-T'1:t;,.-:J..-TL 
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0~~t~0~/~~-7~rr?t0~~0.~~-~ 
r0mta]-c··EJ!] .fh-t''h0M~:"?H'C, .f:hJ: ~Wi"t'mt 
a]tJ.:12?1t ll'l1 tmtt~ll'lJ t:m!::mOJmtt~:"?~''t!.illiJ ttt 
-1}!-"?!t, mta]!;J:~~T .Q. 
{ 0 0 2 0 ] (1 . tlfjj~J 

C 1 ~ 1 . ~f*OJtlf.llX J ;! "f, M U.i, ~ 0~~~0 
~~.ax,a-li';-9/'o ·y JM"t'·~.Q. ~ 0~n&wruu.i, ~ 

OJI:illt::JF-9 J: J ~:, X1 /.:Z...:::..•1 1-- 10fl!lt:, IJ-:;f-
71:t~A7Ai'tlf.QX.T.Q~~ntl't,+~-7-7 

/7~=7~2t,~1?o*/3t, GPS7/r~ 

4 t, -t::\'-~ 1J r 1 :::1/ r o-;v.:z...:::.. ·1 r 5 t, 11t~.2 
.:::..•1 r 6 t, CD~ROM:;f- l-7-.r./;/-\" 7);:, 11tVJ 
'' ·1? 7 ·y7'fflOJtifiJ!}]J" ·1 r lJ 9 t, a-fJiD.t l"\- \.Q. 
( 0 0 2 1 l ~0] ~x 1 / .:z...:::.. ·1 t- 1 U, $1J{WJtj(7):J 
/~ ~ -::9a-I*J~ l '{~I'(, ~(7):::1 /1:' ~-:1~:J: "? l 
~ArA~l*a-fliiJttii-96~1Ht-c·~b. it..:, 1-~-r-
7/7'.:z..=·1 t- 21i, AMt FM(7)7/772 a(7)fl!l 
!:, OO:JFU l~~ \iJ>, 7 ;/:;f7-~-~- t, ;z ~-tJ !" 
q;-9~~07/7!-'fJiDX.~$*~~0. ik,~1? 

mt /' 3 ~.;t, f:tFi~Z~!:J: .Qf*f'Fif't"~ .Q J: 3 !:, ::t
-ifOJFI~ J...)J-9 b t8h0b0~~b. ~ 0-ifFf~g~vryf! 
1reli, J::.!:Y.Il:l'(t._: :::1 /~ ~-:107'D;7"7A!:J::-:> '(~ 
JJI.2.':h.Q. 
[ 0 0 2 2 l ( 1 ~ 1 ~ 1 . x 1 / .:z...:::.. ·1 t- ) ~ t..:, X 

1 /.:z...::.-1 r- Hi, :::1 /H? t-77 ·y ~ ~n- r 1 3 a: 
l§: l;;l:,tJ>t..:ill':>0'/ 7 ·1 t- 1 3 S t, 111t?'t l'"C!> b 7 .r. 
1 .:::Z7'v- r.2.:::.. ·:tt· 1 5 t. a:fJiD.t -c \- 'b ( rn11 ) • 
~/J'{? t-77 ·1 ~~IJ- r 1 3U, 7 7 ·:t ~ ~x.::c lJ 
a:N:!-:>t..:~c-t!Mtf*-c·, x 1 /::t.:::..·:~ t-1 t:~~t~:ht..:Y 
7~t-13S~~l;;l:,Q~t~,X1/.:z...:::..7t-l~~ 

7-:9 HJ&~i!~-90::. ciJ>"t'·~ 0. ::0:::1 /J'{? t-7 
7 ·:t ~ :LiJ- f 1 3!;L f'-:1~7'o?'7.b.ij:t:·a-fl!l0 
:J/~~-;rt~~n~lk~-~0iJ-:t-71:t~ 

A r .b. "(''0)~ \6 ~\6~ID!:'i:E7-:9 !-'r\ ''! :77 ·17'l '(~ 
< t..:ili':>!.:N! '3 0 

roo 2 3 l ~t..:, 11tt?'t-l-c-~ b 7 .r. 1 A7'v- t-.:z.. 
.:::.. ·1 r 1 5I:J:, .:z..--ift.:\- '6 ~ '0ij:tw¥f!!"*li';-9 .Q~T= 
$!::' .:z..--ifiJ>~ \,:S ~ \6~f:V!ffa--9 6 t.::ill':>01ifF"f-'fj: 
c!"IDl:ltt.::tifF$ t, a-filii X. '(H"(, DC P (Detachabl 
e Control Panel) c b1Jll!l£h6 b0"t''~6. ~(7)7 .r.1 
.:::Z7'v-t-.:z...:::..·:t t-1 50~:1F$1i, 1JUI:ffi2 56 f 
·y Hlif64 r·1 rc~'-:>t.:::;k:::lf!.0/J7-LCD <~JI!* 
~~ii) ~ c:·-c-~ b. 
roo24l ::OJ7.r.1A7"v-t-.:z..=·:tf-15U, !I! 
H~ ') b c !> t.:m 0?'1- l -c~~l:f:H:tli', :rtJ.AiJ>iJ-:;t
.::r· 1 :;f ~A 7 A a-~e l 'C b , Jff'L'0*li';$ b tifF$0 
ij:PV') a-J! 't;fiJJtl b!l!fr7E'b '{" ~ ij:p~ t a- 2.' c IJ, 'JtJ.U 
~ c a-;!)~ ~~b c p ?~ftl!fJd:m:iJ\j).Q. JC{ ~ ?'~l 
t.::7 ;r, 1 A7"v- r.::t..:::..•y }- 1 51i, 7-.:::z 1 5 a~:;... 
n -c~t?tt<ft!i', -tnl3l*~m IJ0 t (7)ij: ca-1JJ"?!t 0 

( 5) 

.:: c iJiij: ~ \. 
roo25]i~,::07.r.1A7v-~.:L=~~15 

!.;t, I:R)H:Ii:if-~ij:~'iJ'. J'l/r"-ll..-rl~'/:1/Sc I 
r D Aij: c0W'n\'t'7--1 a-~ I) l& ~ T 0t.:ili':>OJ~71-*-l 

11-f§.:z...:::.. ·1 t- Hilii -c ~'b. 
r o o 2 6 J c 1 ~ 1 ~ 2 . fl!!0t~~ J it.::. G P s 7 

/774ti, G P St!fi£iJ•;~?.OCa-stttnbt.:ill':>07/ 
7~~iPJ6. ~0GP S7/71-4iJ•~01§-!}Ii, GP 
S~Fatl&4 a Hl'C x 1 /:::I..:::.. '1 1- li*J0G P S.:z...::. ·;~ 
H:m~h6. ::0GP s.:z...:::..·y H:J:, I:Ri1 ~:li;lf-2.';j," 
~ \;ii' ~ffi;ti!OJ~ b !l!l:r.ftl::.01.llil a-'i:?/tiJ> ~ Wt-J:\t1" 0 b 
0'C'j>j6. it.::, _u:~l'(t.::~/~~-YJ::.-c·ti, 7·o 
?'7.b.!:J:-:> '( tJ-7 t:7-~ a /~AT A0ti!tiliii~ 
:fJl2.'h, ~t'lf'M"=Ii~0/J-7t:7-~a /~Af"..b.(7) 
t!tili!:al2.' h6. 
roo27l it.::, -t::\'-~ 1J71:J/ro-;v.:z..=·'Jt-

5li, M~.fff~H§Hl:l-9 0 t >'-IT 5 a "t'', -~~ \t._: 

"f~~c:·a-~:t-96 t, -tt1 v/ 5 b a-n.!}~Tt ~'-:>t.:: 

MJta--90$?J""t''iPJ6. it.::, ~~.:z...:::..·'} t- 6!:J:, 13111 
!f:!~(l)fl!trea:-mumT .Q.:z..:::. ·:~ t- -c·j>j lJ, 1i~7 /'77 
6 a~l'l/ r-12 •:t }- 6 b a-N:!-:>t.::3i~a-~JlT 0fm?J""t'' 
iPJb. it.::, CD~ROM:;f-r7-.r./Y-'1"7Ii, 7i1:> 
-12 ·'} r. ~ nt...:fRitxn•OJ c D a- E!J~Ja'9~:mlrn x. 0 ~ c 
-z·, .:z.. --if 0)Y/vt-:'7' 1 A ? ~at! a-1'}1:T b .:z...:::.. ·;~ r "t'' 
iPJ6. 
[ 0 0 2 8] (1 ~ 1 ~ 3. 71 ;/-1- X. -1 /t~~J :: 

~-c··, ~:h~t"\'-~lJ'l"'-1:::1/ro-Jv.:z..=·"Jt-5, 'l!l': 
~.:z...:::..~t-6&ifCD~ROM:;f-r1-.r./;/~7U, 

U S B (Un i versa I Serial BusH: J: -:> l" _x 1 / .:z..:::. ''! r 
U:ttJm2.'h"CPb. ~0USBti, :fil~0tl!~a-.:r·1 
:.J-1- .r. 1 /W:ct't~Mi!T J.>t.::~0~ •J 7 Jvl\A (t.J'B 
(7)} \A ) -c· j>) b • 
( 0 0 2 9} ~0~1iffiW~'t'!.i, :.:0J: '3 t:U S B~:J: 

"? -ct~m~nb~n~i, ?'~mcOJf'-7'0)~ 'JJrX lJ a-, 
.::OJ U S B 0~"t'fd J: '3 C:tlfjj)(; 2.' h 'C \> \ b • f'!Ji 
t;f', CD~ ROM:;f- r7- .r. /;/~ 7 ti, 7 •:t7"A r lJ 
-.b.ffl c ;)''ry /A}- 1) -..b.ffl0J'I/' (HUB) a-1i!ll.t, 
~(7)CD~ROM:;f-f-1-.r./;/-'1"70i*J$"CU,ff 

C D~CD ~ROMiJ•~7Y7Jv7-:9iJ>-..§.AT A P 

r W:ct u ~ 7 v JVJfJj\) -c·mlf.!:l:l2.' n6 iJ>, Me.f7.1±l2.' n 
t.::7-7!.i, 1*1~2.'n -c~ 'o ::r·-;r :::1 /J\-7'~.:J: "? 

't, Y lJ 71~"(·~ bUS B (Universal Serial Bus) 

~t::~~~ht.::-3 i '"C'U S BC:* ~ ttl2.'h6. 
( o o 3 o l ~ OJ~;j,"m.oxc:: J:: IJ , .:z...:::.. ''J r 5 , 6 , c 
D~ROM:;f- f-1-.r. /Y~ 70M'UliJ>~l) 7Jv~t 
ij:0 (7)"(', .fh~.:z...:::.. ·:t t- 5, 6 , 7 a-x 1 / .:z...:::.. ·1 t-
1 iJ• ~ Mn t...::.%mt::~ti 6 ti, -t 0~rn:n>~ffi!t c ;j," 
6. ij:~, llill"t'U.:z..:::..:tr5, .:z...:::..·"Jl'-6, ;;t-t-+ 
;r, /;/-\" 7 O))IIJi"t'it~~h '(P.Q iJ>, ~mJIIJitiff~"t'·j>j 

~, it.::, ~~;j:-bO)OJ~0~Mtc l-c t!H'. 

i 
~ 

! 
! 
' 
f 
i 
! 
l 

I 
! 
~ 
' \ 
' 
I 
1 
f 

I 
f 
I 
I 
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[ 0 0 3 1 ] ( 1 - 2 . X 1 /' ;1.::.:. ·y 1-- O)i*J~tili£) {X 

~;:., ~ 2 ~i, J:~;:]li!J'(t,.:::g.~]J'-0 '3 i?±:.j:-'60:a:-~ L.f.:: 
/"o ''I :7 ~-c· if., I) , !f.f~;:, x 1 ::...-.:z..::.:. ''I t- 1i*J;'W(7)J{.f*; 
~id:"fiJJ.t:a:- ~,[.,~;:~JGH]T 0 b tJY(''iJ 0 o ~ (J)jWO):@:i* 
!i, JY!~-c· 4 --::>~::IRtJJ.., -c 'iJ IJ, a IJ iJ>c r u :c ~ ;z. 

-Jv1 L ~;J;:!;:IJ'-lf"lt-'-t-:CY.:z.-JV12, ;fil::IJ'7l$ 
.:z..::.:. ''/ r- 3 o, t~r:IJ':t7'~ s ::...-.:z..::.:. ''/ r- 4 o ~;::.j:-.., -c 
~~0o ,::0):)"1?, CPU:CY.:z.-JVll c-lt;t~-t-::C~ 
.:t.-Jv 1 2!;t_ x 1 ~.;:1..::.:.''1 l-1 O)I*J~~::~.\Htt.>h "(vi 
0. 
roo 3 2 1 1t.::, )'~tm.:L::.:. ·y r 3 o e: :t7·~ :r ::...- .:z..::.:. 

''I r4 O!i, x1 ~;1.::.:.,1 r-1 ~;:~®f¢:h-cl,\0~'<--::> 
iP-r"?0ffit~~1 c.~tYctliiL 1:~~0 !JO)-r·'iJ0 0 ;j:-:t-3, 
[;RJ 2 '"'("'!;:!:, ~JGH]0if!1i"1:', ::I /' H 7 }- 7 7 ''I ~ .:z. iJ- )'" 

13!;:1:CPU:CS/.:z.-JV110Yf0)1f!:, 7.:r..1 .A7'v 
-}-;I.::.:. '1 }- 1 5 !i, )'~tm.:L::.:. ''/ }- 3 0 O)J:0)1f~;:~ l 
"(P0. 
[ 0 0 3 3] ~0):) i?C PU:CY;;.-Jvl U::-lf";f('- t-

1:;;/;:;.-Jvl 2!;L iJ-:t--T 1 :t~.A'TJ,:@:i*!"iliiHW 
~Mi1J1iiJJtl:n./t: .:z.-7'~:ti1Ji!tV0•0. ~0)') 'tC P 
U::C~.:z.-Jv1 Ui, CPU 111 a-~'L'C lt.::~J:Jil~ 
:.j:-ilil"•ma--~ 0tl1Ht-r·if>IJ, -tt~t·- r- ::c~ ;z.-Jv 1 2 
!i, n-:t--r 1.:t~.A-TJ,!::-%1:h01l!!O)ff/tnc0A. 
l:l:i1J i-ff'3 ~1Ht-c·m0. 
[ 0 0 34] C PU::CY;:;.-JVl 1 '1.:'"f-:70).±.;j:-~l) 

3iJ:;j:-...,-c"'00!i, c r u 1 1 1 a-~~t'c L -z:fflnX;¢ 
:h:to-iJ Jvl'\.A B 1 ( m 1 O)J\.A) -z;·;f) 0. -jj, -IT 
;f('- r- ::c Y .:z.-Jv 1 2 -r·.:r·- :7 0.±.;j:-Ji IJ j!!~:::.j:-.., 't: "' 
00!;L :g.ff!tn:a:-:f~®f~0td)O)P C I (Peripheral Co 

mponent Interconnect) J \.A B 2 ( m 2 O)J 'i . .A) 1:' if) 

0. 
[ o o 3 5 l c 1-2- 1. c r u::cs: .:z.-JvO):flnX;) 

CPU:CV'.:t.-lvl10)P-iJJvJ\.AB H;l:_ CPU1 
1 1 O):/f9'A!::~:b1tt.: '6 0)1:', 0:::. 0) o- iJ Jv J \.A B u:: 
!:L DRAMll 2c, 77'1~;:;.ROM113c, P 
C IJ\.Ait-.A }-::J/'}-P-7114l::, CPUit-.A }-A 
S I C 1 1 5 c , P C M C I A · A S I C 1 1 6 il~:mm 
~:h"(J,\0, ~0):) i?D RAM 1 1 2!:L CPU 11 1 
iJ>fJ-:t-f 1 :t YA rJ,O)fliiJtw:>J:- c0ffi¥a7J.!:J.I:a:-{=J'3 
l:: ~ t:' %(-lt1lJ!~:.j:- c (7)? -7 .I. 1) 7 a- ffM:lt:-9 -b tm7J'--r· 
«.>-D. 
[0036]£~, 777~;:;.ROM113~,-~M 

:tliJ~~ROM-z;·, .:..:-c•!;:J:, OS, BIOS, 77'1) 
7-Y 3 /'7'P:7'7J, l:: l, ,...,t,.::Jt;l, \~~'""("0)'/ 7 }- r'J .:r.. 
7a-:f§*R l "( l, \0 lm?t'"C'ib-b. ~,:: ~;::f§*f1¢tl "( l, \0 0 

s O)~ij~!i, :::1 ::.rt:;:;. -:7 J:O)~mt:a:-'ifJ:Jil-9 0 ~ l::' :;I.. 

-f1 >'7'7 .:r..-.::z.a-*tJA.I:I:i1JHl1JfW-t-D~ c, ::r(h 
~(/) l?nt.::Jf:t:\0)7'o7'7 ,b,:a:-~=r-t 0 ~ c tJ:- .~::·-c·«.> 

1J , 1911 X. !;L iii*MO) c ~ 7;:, -z:·]li!J'{t.:: w i n ct ow s 

C E a-/'(-;::<. t: lt.:: '6 O):.j:- c:IJ>-;11; X. b:h.-b. 

( 6 ) ~lm.>f11-273321 

[0037] i;t, PC IJ\.A;J\.::Z.}-::J/rP-711 
41;:1:, o-;/JJvJ\;;<.B 1l::PC IJ\.AB2l:::a:-~ml, 
~hi? 2--)0)J\.AO)FJI't·~ IJJ& IJ-t 0-f-:70)ID'Ai:'~ 
~""9 -D ~,E)t"(·if:> 0 • 
(0038]£~, CPU*.::Z.l"-ASIC115~c0) 

r AS I C J !;:!:, Application Specific Integrated Ci 

rcuit O)ma·z:-_ ROM.!<(>RAM, CPUC;l,l-:>t.::M~ 

iJ:'miiD~~::M t...-c, !f.\iJ:EO)JfJJ£iP.IIt!::1101?ht.: I c~ 
L S I :a:-rliiT o J{.f*;~t::!;:l:, .:0 C P Ult-.A }-AS I C 
1 1 51;:1:, o-iJJvJ\.AB 1 t P c IJ\.AJt-.A }-:;;:...- r
o-7114c0)1/'7'7~-.Affl0ASIC~~-D. 

--::>11), ,::O)CPU;J\.A}-AS I C 115!;:1:, PC IJ\ 

.AB 2 C:C PU~V:.:z.-Jv1 1 cO)rn!'"'(·~I)J&'J¢:h.0 
-r·-:70)ffim~::;j:-0tm?t-z:·:t IJ, ~f*:a~t::ti, c r u:c 
;; ;:;.-Jv 1 1l:::7Hll~c O)i\.l:f:i1J ~cPu 11 11::-tt:b.., 
'Zfi:) !lil', PC I r"i";;<. B 2 7'Pbmhh 1: ~ t.::f-:7 ~;:. 
"'?l,\"(, CPU11 H::ilt~o:J'b0iJ'cJiJ':a:-Ji?t 
H0. 
(0039]"(-l"(, CPU;t;.A}-ASIC115!i, 

CPU11 U::ali'"'-~bO)!;:l:P-tJJvJ'\.::Z.B1a-Jit 
'"( c r u 1 1 u:m 0 il', --tru:.t)'~O) '6 0), 171LZ &i"m I? 
n "( ~ t.:-T-:7 1::ML 'Z cPu 1 1 1 il'~Jt~-t 0 1-c· 
'b:.j:-<, ::r(l)~h:ht.::IX!ti:'t!;fli!l~~:35-ttkt'JE 1J 0 '6 
O)t::-?v •-c U, "C-0J: ? ;j:-Bt!JD:a:-35~. 
[0040] it.:, PCMCIA·ASIC116!i, 

:::1 /Fi? }- 7 7 'Y ~ .:z.;IJ-lq 3 iJ>, ~ \;b~-b P Cf;

r t l "( P C M C I A (Personal Computer Memory Card 

International Association) O):J3'l:f§&;:~-)"l,\'"(\\00) 

~::MJt Lt-::1 ::...-:7 7 .:r.. -.::Z.JfJO)miJt't•if>IJ, :::1 YJ'\1 t-
7 7 ·)I ~ .:z. tJ- ~' 1 3 ~:::M-t 0 -r·-:7 O)mfi•~ a-mum 
""90~Jt-r·if>-D. 
( 0 0 4 1] ( 1 - 2- 2 . -tj-;f,'- t- :cY;;. -;H:il'il' 

:b0:ti1Ji!t) {X~;:, -tj-;f('-l"-:CY".:z.-!v120)PC lJ\.A 
s 21;:1:, n-.:t-7 1 :t~.::z.rJ,~fliJ.lilti"0"'J;:,"'0iJ:' 
~~l:: O)ra,"'i.:'"-T-:7 a-~ IJ lfliJ-t 0t.:;)/)O)J\;:z. -c·d>)0. 
.: .: -c· _ .: 0) r c IJ\;?.. s 2 t:-mm~ :h-Dfflt~c L "( 
!;:!:, 7~~;L::.:. ·y }- 3 0 c :t7"~ 3 ;:.r.:z..;:: •y }- 4 OiJ>il') 
IJ, .::h b!i-'t:h..:C:h, 1t' < --::>il'0~Hi:' £ l:: )/)"(fit L 
"(lt\0'60)1:'.:5-b. 
r o o 4 2 l --::> £ !'J , 7~$.:z..::.:. 'Y r 3 o ti, ~ u::~ L 

t.:;;< 1 ;:...-.:z..::.:. 'Y }- 1 l:: !;:l:,lfljO);L::.:. '1 H:~..., '"( l,) 0 b 0) 

"(', ,:O)f§IJ-c·UJ!#:~~:!i, .X 1 ;:.r.:L::.:. ·1 t- 1 il't.>1flt 
7~ L -r·~ -D 7 .:r..1 .A 7'v- t-.:z..::.:. 'Y r- 1 5, + .:z. -7--
7/'7'.::r.=..,:.- }- 2i*Jt:~ltb:ht.::7-;:;.-7-- 2 1 c 7/ 
7'22,?17o~t-::.r3~ib-D. ~0'3"t7.:r..1.A7'v 

-}-.;I..;:: 'Y }- 1 5 !i, ~:7HUif§.::r.::. ·y t- 1 2 7 a--IJI!i:t 
'"("1,\-b. 
[0043li:t,:t7'~3;:.r.::r.::.:.7t-40U, ,:O)iJ 

-.:t-7 1 :;fy.A'T J,!::.HI.h-Q.tJiJ>c-3 iJ>:a:-:t7'~ 3 ~ 

c L "()MI"{0.:z..::.:. 'Y }-'"('if) I)' ~ O){§JJ-r'ti~ft;:~!:t;:l:, 
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GP Sl,::•1 r 1 61::: CD- ROM:t- r-f,:r./Y-1.' 7 
-z;·jl)~. ~ t.:,~:, .){ 1 /l,::. ·1 r 1 O:>Pli~IH:I;J:C D-R 
0Ml,::~r14~&)0,~o:>CD-R0Ml,::~t-1 

4 b PC lJ\A B 2 ~::mm~:tl '"(Pl.J o .::.o:>c D- RO 
Ml=7r14~, 1~o:>CD.CD-ROM~t.:.fY 

~~f-1!M~ffi~~~o:>~~-~~jl)~.~:tlGC 

D-ROM:t-r-fx/Y-1.'7/:::CD-ROMl::.~r 

1 41i c'i?G '6, P.b~.b~~C DiPG f-1 !Mfil±l 
~~t-c·~& !,..., CD-ROM7Pt?7"'-Y!m~ffi~~ 
t "t'~ J.J c P? :BJ~tl:o:>jl)0 ( ::1/ H1-7'!v~) to:>"t' 
J'.>0. 
[ o o 4 4] '+J;f"f- t-1::Y_:;_-Jv1 2~::t-3~'"t, P c I 

J\.7.. B 2 ~.::h Go:>:!!~C: o:>FJ:I"t·f-:9 !-'? 0 .!& 0 ~ 0 
t.:~~:l.i, 't};tf-}-ASIC12L CODEC@l~1 
2 2 , D s P 22-= ·1 t- 1 2 3 , H ·1 7 , f·l:: 1J 1 2 4 , 
J'{7vlv/PC I r71 J\1 2 5, ~-,)/Jv/PC I r 
71 J q 2 6 iJ{a!,;b:h. Q • 
[0045).::.o:>?i?'t};tf-rASIC121~,-l/;f"f 

-1--1:: Y ..'1. -Jv 1 2 t::8-:!!~c o:>Fa,-z·, c .:iJ't?*=t.:f 
- J! t:.::. "-m 01P 1::: ~' '3 f- -1 o:>31519 !T & $?:!" 
~jl).b.ik,CODEC@]~122o:>fCODECJ 

1::: !i" Coder /Decoder" "? :i l) T- ~ 0:f;t.J}ftfl.J}1tfi'ff:j 
o:>lll!~N'Z·J:> l), .: o:>C 0 DEC@]~ 1 2 2 !i, {Jl];t !:;(_ 

.!J-:t Ght.:.fYJ Wf-:9 !7-J-o?'f§.J}~:~flT b D 
/ A~W!! L.t.:: !J, ~~:, 7-To7't'§.J}!7"'YJ Jv7"'
Jt:1tftl!-t 0A/D~fl~ c!fr? 'ffi\?J'-'Z'jl)b. 
[0046] it.:, DSPl::.·1r123o:>fDSPJ 

u:r::.: :7 Jv-1/"? ::;...-- r 7"t:H::: ·1 'tJ, "? i lJ :r v J ;JrW;Jto:> 
~0{§-J}a--Wr~t:M-t b @llffi!~~T b~~N"t', .: o:> 
D S P..:z..::.·1 r 1 2 31;;!:, i§'~~t"!*hi"fYY Jv"T· 
-:9 a--lj.:t t.:.i1.0 1:::, ~A 7 .b.t:~Jl::~ h '"( ~' 0t:1:fo:> 
J\7Y7.., #lJ..'1.-J..., 7::r:.1jf'-, -l/7"?/r, 1::1 

71-tf c ~ ''") t.::JJ'! §iJ'~'~o:>l*l.@t:oc~JW;t~ :h0 J: ? t:, .:r· 
YJ lv-7'·-~ a-~M.!I!'t 0Ym?J'""t'cf.>0 o 

[ 0 0 4 7] it.:, J'\-; 71 .X 1:: 1) 1 2 4 !.i, CD-R 
OMl::.·1 t-ij:-cO)~W:!!4rnc PC I J\A.B 2 c"C'Iif 
-Ya-~h~~T b-l/17 JviJi~-J.::. tiPh, 7-~ a
itt '""C j-' l'f-Jl& IJ ffl-9.: c -c· .:o:>~~ 'H!I!.aob t.::aoC0 
J\ '1 7 1 -z·;t l), S RAM~ e::··cmnX:~ i1. '"(~'b. 
[ 0 0 4 8] it.:, H7vJv/PC I r71 l'\1 2 5 

!.i, CD-R0Ml::.•1 r 14iJ'hmhh.'""C<bH7v 
JV%5'.\0)fVYJvf-J!, PC IJ\A.B 2o:>-T-Y:tr1 
;J\~:jtf#!'t0$?t'Z';l0b. it.:, ~1}/Jv/PC I r7 
1J\I 26!.i, CD-ROM:::t-t-1-x/V-1.'7/J>t?m 
Gh'""C<0~ 1)7J~o:>7"'Y1Jvf-7!, PC IJ\ 
A B 2 0)7-YJf:J;i:\~:~~T blm?J'-"t"·;t 0. 
[ o o 4 9 ] ~t.L :ii'F7J.r.JJGIWi.::t.= ·1 t- 1 2 1 a-~u 7 

.:r.1A7·~- rl::.·;.~ r 1 51::L -1/lt'- rA SIC 1 2 
1 ~=~~~ l.J 7JvJ!i;§@lR&"t"·:mm~n, a P s:::L= ·1 r 
1 6!.i-l/;J\"- rA SIC 1 2 1 t:, UART(Universal 

( 7) ¥.flm-'fl11-273321 

Asynchronous Recei ver-Transi tter) ~ co:>[fflt11:JI'IJ:JtiJ~ 
1)7Jl0ilm@llffi'"(~f%~i1."C~'b. it.:, CD-ROM 
l::. ·;t r 1 4UJ\7~Jv/PC I r:=H J\1 2 5t;:, A 
TAP I (AT Attachment Packet Interface)~ c <7)H7 

~ Jt..?lffi"lillln'""Ci~~tl :h "t" ~ '0. it..:, t:m~H t...~~' 
iJ', #7H&)H1f§l::. ·;.~ f. 1 2 7 ~:.!;;!:, :ii'FJ~t&t:J: Q.::r·
:9 0-'? I).!& lJ !WI bAS I C;{J{~It t.:.tL '"(P b o 

[ o o 5o J c 2. 11=mJ J:~:J£,r>.:;,t..:J:? ~=m.lit~ttt.:. 
.::.o:>~Dl!!~llMiO:o:>J: j t:.11JJ< 0 

( 2-1. ~i*~~fFffl) 
( 2 - 1 - 1 . f- )1 0) J-.11) .::. Cl)~Ji"Wl'rn't''~j:' ~:!! 
~iJ>hJ-.1J~h'""C < 07-70:>'3 '0, ;;?V~ Jvf-:1 
(j:, -l}";t~- r1::Y_:;_-JVl 20:>-l/;f\- t-AS I C 1 2 1 
t:]l[~J..1J~h.0. fJlJHf, 7 ,;r.1A7"v- rl=.·;.~ r. 
1 5/Ph!i, co:>~-~flll~h.t.:.iJ'c ~'JT-YiJ'J!h 
h'""C< 0. it.:., GP S.::t.::.·1 r 1 6iJ>hli, GP Sf$j 
£iJ•l?o:>'li~t1~h't"gt:J!J.L.t.:.~J.t, a.Jlc \)'Jt.:7"'V 
7 Jv7-:7iJ'ml?:h -c < 0. i~, 7 )".,1 A.7'v-rl 
=·1 f. 1 5 ~:~ttGh.t.:#7Hllm&l=·1 r 1 2 7iJ't? 
tt F\/ rA..Jv r''Y ::1 >'8iPh~7Ht!'Z'll!i;m~ht..:f 
VY Jv7- JiJ>J!t?h '"(<b. 
[ 0 0 51] it.:, CD- ROM.::t.::.·;.~ r 1 4&tf'C D 

- ROM:t- t-7- ::r: /V-1.' 7 i.J>l?~i, i§'~C DiJ•t.:.mh 
ffl t.J.:-1§'0:>7'"'-:1, T~bi?:t-7'"' 1 :t-T.--1., CD 
- ROMiJ•Gmhffllt.:.fVY lv-T-:9, T'd:'b"'?C D 
- ROMf-JiJ>, J\7vJv/P C I r71 J\1 2 5. 
yl)/Jv/PC I r71 J'\1 2 6~:J:':>'"(PC IJ\AB 
207-Y~t:~fl~h.t.: 5 :t -z·, PC IJ\7.. B 2*-! 
EE"t'-lJ";f"f- f. AS I C 1 2 1 t:m Gil'"(< 0 • 
[0052] t~t?~:, ~2t:aif-~~~'n;·, IZ!U::!Ft... 
t.:-e~ ..'1.l.J :.r 1 ::1/ t- o-Jv.::t..::. ·1 r 5 iJ'h!.i~'MC0~ 
~a-jtjt.:.it 07Y:1 lvf-Y:b'mhh '""C < b o ~f.~H:, 

~ 1 ~=:iF L.t..:~.::t.=- ·1 t- 6 :b>G!i, J~lffio:>~~ 
fto:>~lm=l!f-%'d:'czfflhit07VY Jv"T-Y, -t~h"t::l 
x!if-7-Y n'm t.:.n '"( < Q L., mlli!it:J:t t:!.i, tEJ"F-cr>lli!i L 
fli!fi.:t 07"'3/7 JlrT·-y, 'tij:-b'l?i§'fli"T'-YIJ'-lf'*' 
-rASIC121~mhtL"t"<0. 

r 0 0 53] 1-j:), .::.h.h-1:::~_:;_ l.J71 ::1/" t-o-Jv.::t. 
.::. ·;.~ r 5•'1ilml= ·:~ r. 6 u, s,.- l.J 7Jv)\A B 3 t:71 
v--r)".,1 /~m~n"t"Pb0~, *="'".:z.1Jf1 :1/r 

o-Jv.::t.,::. .. , t- 5~lli!i.::t.= ·1 r 6 n't.:.mt?tt "t" < 0ffi 
#l!;:l:_ CD- ROM;t- t-1- ::r: /Y-1.' 7iJ>t?07'"'Y'Y Jv 
7-Ycll'IJt::..J::H:., ~1}/Jv/PC I ~71!\1 26 
~;:J: 'J"'t" PC I J\7.. B 2 0-T-YW'n\~:jt~~h.t.:. j :t 
-z·, P c IJ\.7.. B 2f!w"t"·mt?tL "t < 0. 
[ 0 0 54) -jr_ ::8-:tl!~iJ>hJ-.1J~h '( < b-'f-)10) 

J i?, 71- D :7'1§ .J}!j: , - .f!_ C 0 D E C @]H§ 1 2 2 t;:J... 
1J~h, ~O)CODEC@JB§12 2~:.J:"?"CTYYivT 

-y~;:jtfl (A/D~fl) ~ht..:');t'"(··, -lf";tf-rAS 

IC121~-~:tlb.M.:t~71?o*/3~l?U 

! 
I 
' 

I 
I 
~ 

I 
I 
i 
i 
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.:z..--!f0FfiFi1-o:1'-(g;-ry.-z;·J,.t.J~it, 1-;~..-1--2 1 

iJ•.SM:, + ;1. -,:::.>'?f0~~)ftf§~itt~ 7Y.:t0:111mF"J 
?B:ifi71-o:1'm-ry--z'·J-.1J~n -c < ~ 0 

( 0 0 55] ( 2- 1-2. A.t.J~itt~-T-10rT~ 
J'i::J .: 0J -3 ~:~i ""> '"( < ~ffl¥tH::t-t L-"C --l/"it'- !---A 
s I c 1 2 uJ: c:· 0ffl¥H ~ c.: ~:* ~ iJ• c to , :5 3Binm 
0f~31J~~t~To T~:bt;,, --if;j;'- }-AS I C 1 2 1 
!J:, *;£_7J>~Z.!i, if0'7-:9!J:D SP.:z...::::·:; J---1 2 3"(' 
Ml~-J.Z.CODECI!!J/1-U 2 2~JH!VC7/7"2 2 
~:mf), l§ftl7~07''-:91iC PU.:tY;~.-JVl1 ~:m 

~.ffil,fi0-T-:90~~~~71?o$/3~.SA. 

:tJ ~nt~-r·-:9!ifi~;g~(J)t~bl)~:c P u.:tY ;1. -Jl---1 

1 ~:*~ 0 

roo 561 7>-'7"2 2~:ni.Sh0fi0-T-1 c vc 
U, f7JJX.!:L r;~..-1--2 1 Tr;~.-,:::./?'~itt~7Y 
i'M01*J?B:, CD-ROM.::z..,:::..y J---14~CD-RO 

M;t- t--7-.:E. /Y->r 7-z''fi~C DiJ>.SIDi:filfi~ht~~ 
1*1$, ~~.:z...:::: ·:; t-- 6 iJ•.Sni .S:h -c ~ t~jj~:fiFJ'.o)~ l 
F~~ciJ~~ t t:>:h~. 

roo 571 :tt-:, fiJ;J7l0-T-J t vn;t, f91J.t!i, 
7 .:£.1 .7..7"v- t--.:z..=-·» t-- 1 5't'"cO):JifF~-iJ~:fl!l~n 
t~iJ>r7Y::f'-?'' $7~tl}\jjf§.::z...:::: '>' }- 1 2 7 ;{J>t;,]Z I? :h. l 
~ t~7 71 Jl---~ c 0--T'-:9, G P S.::z...:::: ·:; }- 1 6 iJ' I?]! 
Mt"'C ~ t-:it.tJJL *-!J.tt ~ \"") t~-TY:9 Jl---1''-:9, c D

ROM.:z...::::~}-14~CD-ROM.:t-t--7-.:E./Y-'f7 

-c·, CD- ROM;f)>t;,MCH.I±l~itt.::)J--Tt:'7-:Y g / 

:Y .7.. r LJfjO)t1!!,~0)F"J$.<?!l!!,:ftl;:' c OYtlf¥aO)I*J$, --1.:~ 

.;:t lJ r 1 :1 >- t-- o-,1---.::z...:::: ·» t-- 5 iJ•t:>mt:>h -c < 0 ~'* 
Ma:-~t:>1t07''-7, ~~.:z...::::-:; t-- 6 iJ•t:.ni.Sit -c < 
0~~~rn~~mft0~~~-ry-~c-~~h-tt~-r-1~ 

cif'~ .z hh0. 
(0058] (2-1-3. CPU-='E:Y;t.-J\.--"'('06 

)!&.!![) C PU-='E:Y.::t-JVl 1"'C'!i, --lj";t- }-ASIC 1 
2 1 ;?> G --r· Y ?' lv-1'·- ?' iJ'* t:>h "'( < 0 t , PC I l'\.7.. 
;f\.7..}-:J>-t--o-7114;?~, *Git"'C"@;t-:7-:9~o 

-tJJ\.--l"\.7.. B 1 0-T-?'Wj\~;:~m lt.:: :5 1.. 'Z''C P U;f\ 
.7.. }-ASIC 11 5~Z.~To .:0c PU*.7.. }-ASIC 
115~,CPU111~ftb"">"t"J-.I:fj1J~mf),-T

:9 ~~~h0 e:, .fO)-r·-?'iic P u 1 1 uz.~T-.r<."@; 
"b07J•.f :5-c·q.p:O·~ _ ·f-?'(J)~q.ciJ•G!f!'JWTT" 
00 
[0059]~if), CPU*.7..l--ASIC115U, 

tl~a~~::-5E0&:Ji5~Jg1t!£JE f) 0-T-:9t::Ml -c I;:L 
=fbl)iJ~)i:l hiV-:!RJi5~, P c IJ\.7..*.7.. J--- :1/ t-- o-7 
1 14 ~JHill'--lf;ff- t--.:tY ,;;t-Jv 1 2 ~::~T-iJ>, .fn 
tJ7~01''-7 !i C P U 1 1 H::ati"". 
( 0 0 6 0 ] C P U 1 1 Ui, 7 7 ·:; :Y ;1. R 0 M 1 1 3 
~;:~Cj$~h l'~ '0 0 S.<?7"o?"7L0:J- ~ ~;: l~iJ>""> 
l', at~ht..:-T-7 a:-JJ11!l, .:0M0It~H:M~? 
-?..T.lJ/ij:-C:"0~e'~fiJ(~C: ll'~iDRAM112i"frr 

( 8) ~MJ.!jl-11-273321 

mT-Q 0 fJIJ.tl£, ?1 :1 o*>-- 3 iJ>GJ...n~nt..:.:z..--r 
(l)yaiJ>*h:h '"( < ~ t, CPu 1 1 UJ:, =tbbJit~l-c 
~ '0$~~!0H~*:b"9H7 J< -:9~atffl~ c c, 5't 
ltlrht.:.::z..-f(J)Ffc ~tt~l, -~-ru-c~\~fil-tr?a~ 
.::z..-fiJig "? t.: ~ (J) t f!E}El, .f0)$~?o~: lt~:O''? l 

~~JfF ~ rr -J 0 

[0061] ;!t.:, :J/H?l--77•;:Y.::t/7-r130) 
~77-liNi, CPU-='E:Y.::t-Jvl1~:-t3~'l', CPU1 
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(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 81 corresponding to the form of 

a CPU 11 included in a computer, a PCI bus 82 for 

connecting equipment 15, 21, 22, 3, 16, and 7 included 

in a car audio system, and a PCI bus host controller 114 

for converting data form between the buses 81 and 82 

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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~,ll-273321,A [CLAIMS] 

*NOTICES* 

]PO and INPIT are not responsible for any 

damages caused by the use of this translation. 

Page 1 of2 

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. 

3.1n the drawings, any words are not translated. 

CLAIMS 

--------------------------~~-------------------

[Ciaim(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 control: 

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 S]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 8JA 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 9}The computer for mount according to claim 7 or 8 provided with a means to change 

form of data between said each bus. 

[Claim 1 OJA 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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JP,11-273321,A [DETAILED DESCRIPTION] 

*NOTICES* 

]PO and INPIT are not responsible for any 

damages caused by the use of this translation. 

Page 1 of 19 

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. 

3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the lnvention]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"). 

[0003JThe 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 

http:/ /www4.ipdl.inpit.go.jp/cgi -bin/tran _web_ cgi_ ejje?atw _ u=http%3A %2F%2Fwww4.i... 10/2112008 
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map is carried out to the specified destination, pinpointing the current position of a car using an 

azimuth magnet, an odometer, 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 lnvention]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]0n 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. 

[001 O]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 wfdth 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. 

[00,15]Proposed in order that this invention might solve the problem 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 to connect various 
~ 

apparatus one after another with a daisy chain mode. 

[0016] 

[Means for Solving the Problem]ln order to attain the purpose described above, an invention of 

claim 1 equips a car audio system provided with a computer for control 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 

control 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. 

[0017JAn 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 1 0 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 lnvention]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 

CompactFiash card 13, and the face plate unit 15 removed [attach and] and made (drawing 

1). CompactFiash 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 CompactFiash 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 etc., 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]Aithough 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, lrDA, 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 Sa 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 COs 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 upstreams, and for downstreams 

and digital data is once read from an audio CD or CD-ROM according to AT API 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 unit] 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, CompactFiash 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 CPU 111, 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 81 (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 8-2 (the 2nd bus). 

[0035][Composition of a 1-2-1. CPU module] The local bus 81 of CPU module 11, It is what 

was doubled with the form of CPU 111, and DRAM 112, the flash ROM 113, the PCI bus host 

controller 114, CPU host ASIC115, and PCMCIA-ASIC116 are connected to this local bus 81. 

Among these, DRAM 112 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 OS, 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 81 and PCI bus B-2, and is exchanged between these two buses. 
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[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 to general

purpose integrated circuits, such as ROM, RAM, and CPU. Specifically, this CPU host 

ASIC115 is ASIC for the interface of the local bus 81 and the PCI bus host controller 114. This 

CPU host ASIC115 [that is, ], Between PCI 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 CPU 111, and also it is recognized whether it is a 

thing of the kind passed to CPU 111 about the data sent from PC! bus B-2. 

[0039]And although what should pass CPU host ASIC115 to CPU111 is sent to CPU111 

through the local bus B 1, CPU111 does not need to calculate to 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 CompactFiash 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 CompactFiash 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]1n 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 AID conversion etc. which carry out D/A conversion which changes the given digital data 

into 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]Parallel/ 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 

(UniversaiAsynchronous Receiver-Transitter). The CD-ROM unit 14 is connected to parallel/ 

PC! driver 125 by parallel communication circuits, such as AT API (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 ofthe 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 data, 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]Aithough 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. 

[0053]These security control unit 5 and the telephone unit 6, Since daisy chain connection is 

carried out to the serial bus 83, the information sent from the security control 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 8-2 by a serial/ PCI driver 126, 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 (AID 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 to 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 to 

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][1nformation 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 81, 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 
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that data should pass to CPU 111, 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 PCI bus host controller 114. 

[0060]CPU 111 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, CPU 111, 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]1n CPU module 11, according to the request from CPU111, reading and writing of 

CompactFlash card 13 are performed, when CPU host ASJC115 controls PCMCJA-ASJC116. 

[0062]And the result of information processing by CPU 111 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 ASJC121 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 (0/A 

conversion), it outputs it to the amplifier 22. 

[0065]lf the indicative data to a user is sent to support ASJC121 from CPU module 11 or other 

apparatus, for example, support ASJC121 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- ****-n --~~--what is necessary is to obtain, to increase and just to 

speak toward **" etc. 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 result. 

[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 wants 

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 "next11
, 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 CPU 111, 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 risen 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 it 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 to the amplifier 22 and it is made to flow through it from 

a loudspeaker shortly. 

[0074][Piayback 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 I 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 I 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 83, 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 latter 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, to use the function of a 

car-navigation system. For example, after setting to 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 CPU 111 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 CPU 111 through parallel I 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. 

[OOBO]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]1n order to know where it will next turn, it becomes unnecessary to turn a look to 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 CompactFiash card 13 of 

the system beforehand people•s telephone number and name which he knows using the 

program of a computer. 

[0085]1f 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 83, and the serial/ PCI driver 126, and the digital data showing the telephone number of a 

sending agency are sent to support ASIC121. These data is further sent to CPU111 of CPU 

module 11, and CPU 111 searches whether the telephone number of the dispatch origin which 

is hanging now into the telephone number registered beforehand 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. 00" from a mounted loudspeaker. 

[0087]1f the user who knew geting a telephone call in such a display, guidance, a calling 
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sound, etc. directs to utter the words and phrases decided beforehand and to connect a 

telephone, A user's voice inputted from the microphone 3 is changed into digital data by 

CODEC circuit 122 at the same time a partner's voice flows from a loudspeaker, It is sent to 

the telephone unit 6 through support ASIC121, the serial/ PCI driver 126, and the serial bus 

83, and the user can talk over the telephone in what is called the handsfree state, without 

using a hand. 

[0088]The answering machine function etc. which were prepared for the telephone unit 6 or 

CPU module 11, for example answer a telephone in the place where only the number of times 

with a constant calling sound sounded. 

[0089]1f the icon of dispatch, etc. are touched with a finger in the place which displayed the 

telephone number and name which have been registered beforehand one after another on the 

display screen, for example and where the partner who wants to telephone was displayed also 

when it is going to send from the user side, The telephone number is transmitted to the 

telephone unit 6 as digital data from CPU module 11, and a telephone call is got automatically, 

and if a partner comes out, it can talk as it is. 

[0090]Send to the telephone number corresponding to the name automatically because utter 

the name which the user registered and CPU module 11 recognizes this, or, a single figure 

speaks at a time, and a telephone number to hang is made to recognize, or a user is "person -

are and it does -- " -- the point which recognizes having spoken and telephones can be 

decided. 

[0091 ][Use of a 2-7. security control unit] The security control unit 5 can also be used alone, 

and it can also be used for it, making it the telephone unit 6 described above interlocked with. 

For example, when leaving a car, (drawing 1) and a user operate the security control unit 5, 

and get down with the transmitter 5c. If the third party who is unrelated to the user of vehicles 

in any way is going to touch a doorknob, tamper with a keyhole, wrench a door and a suitcase 

open or is going to move a car without notice, The sensor 5a takes in the shock and vibration 

by it, and the security control unit 5 which received the signal from the sensor 5a sounds the 

siren 5b with Ryo Oto, for example. Thereby, the effect of an alarm is brought about to the 

environment outside a car. 

[0092]Since the code decided beforehand will be sent to the security control unit 5 and the 

function of the security control unit 5 will be canceled if he operates the transmitter 5c which it 

has when the user itself has returned to the car, A key is not used, or even if it moves a car, a 

siren does not sound. 

[0093]1t is further effective if such a security control unit 5 uses making it the telephone unit 6 

interlocked with. That is, when the sensor 5a has detected abnormalities, the security control 

unit 5 starts the car audio system which sends an interrupt signal and it not only sounds a 

siren, but contains CPU module 11 and the support module 12. In order to enable such 
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starting, the electronic circuit linked to the power supply and start switch of the car audio 

system is prepared, What is necessary is to make a power supply and a start switch one 

immediately, and just to start a car audio system, if this electronic circuit is made to always 

supervise whether the interrupt signal is coming and an interrupt signal comes it. 

[0094]CPU111 started in this way makes it telephone by sending instructions to the telephone 

unit 6, when the data which tells an abnormal occurrence is received from the security control 

unit 5. The point which telephones at this time should just be taken as a cellular phone, a 

security company, etc. which what is necessary is just to set up beforehand as an information 

destination at the time of abnormalities, and the police and a user have. And abnormalities are 

told by the thing which hung and which will be told synthesized speech and against the 

announcement recorded beforehand if a telephone is connected previously. If it does in this 

way, those who received the notice can hasten at the spot. 

[0095][Use of a 2-8. utility program] Like the usual hand-held PC, if functions, such as an 

address book, a calendar, schedule management, voice recording, a clock, a calculator, and a 

game, are used as a function of OS or an application program, it will become possible to 

perform information processing various also in a car. The environment of information 

processing which suited to itself can be improved by deleting the application program which 

realizes these functions, changing to a new thing, or adding. 

[0096][Use of a 2-9. CompactFiash card] In the car audio system of this embodiment, 

information can be exchanged between other hand-held PCs, other car audio systems, etc. by 

using CompactFiash card 13. 

[0097]For example, it becomes easy to add a new function, and it to be sufficient to make a 

new application program and OS read into the flash ROM 113 from CompactFiash card 13, 

and to update OS. Since it becomes easy for ordinary software makers to make an application 

program, the functional module of OS, etc. by using general-purpose OS especially, 

CompactFiash card 13 which recorded it also appears on the market, it becomes easy to get, 

and the user can use this car audio system now for convenience more also as a computer. 

[0098]1f individual data like the address book made with other personal computers and hand

held PCs is carried into this car audio system by CompactFiash card 13, the work till then can 

be continued on this car audio system. Contrary to this, the data made with this car audio 

system can be moved to other personal computers and hand-held PCs by CompactFiash card 

13, and work can also be continued. 

[0099]1f the backup copy of the data which he made using a utility program which was 

described above is carried out to CompactFiash card 13, Since the bad condition and others of 

the car audio system used, even when data disappears, data can be made to be able to read 

into the main unit 1 from CompactFiash card 13 again, and information processing can be 

continued. 
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[01 OO]If the backup copy of various setting out of the car audio system suitable for itself is 

carried out to CompactFiash card 13, Even if someone of other families change setting out, 

inserting in the main unit 1 CompactFiash card 13 which he had, and making the contents 

read, when he uses a car can use a car audio system by user-friendly original setting out for 

itself. 

[0101][Communication with a 2-10. hand-held PC] At this embodiment, data can be easily 

exchanged by using the infrared-ray-communication unit 127, without applying the time and 

effort of taking out and inserting CompactFiash card 13 or connecting by a cable etc., between 

the hand-held PCs 8. For this reason, update OS and an application program using the file etc. 

which were recorded in the hand-held PC 8, or. Move to the hand-held PC 8 directly the 

individual data made on the car audio system, or, Save backup of such individual data in the 

comparatively big storage area which the hand-held PC 8 has, or, Various usage of moving 

setting out of a car audio system, etc. to the car audio system of other cars through the hand

held PC 8 also becomes possible. 

[01 02][3. effect] As mentioned above, the computer which controls a car audio system by this 

embodiment is provided with general-purpose OS, and it this general-purpose OS, The 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 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 also made 

easy by adding the program of the form decided further beforehand, or changing. For this 

reason, control of a complicated car audio system becomes easy. 

[01 03]1f it is the program which suited the standard of OS, it will become possible to use a 

program also with in the car [ various ], and it will also become possible to process information 

using apparatus, such as an indicator of a car audio system, an operation key, and a 

loudspeaker. Of course, a user can save his individual information even in this case using 

about the same big memory as a hand-held PC, or information can be edited like a personal 

computer. 

[01 04]1n this embodiment, data is exchanged using the bus CPU of a computer and the 

apparatus of the 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. For this 

reason, even if operation of CPU is quicker than operation of each apparatus, it is not 

necessary to double CPU with the motion cycle of each apparatus, and complicated 

processing can be performed at high speed by accessing a memory etc. efficiently. Since the 

data which CPU exchanges, and the data which apparatus exchanges do not scramble for the 

communicative competence of the same bus, both a computer and a car audio system can 

perform each operation smoothly. 

[0105]Multitasking of performing another processing using the bus corresponding to the form 
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of CPU becomes easy simultaneously, reproducing the signal of a sound using the bus for 

connecting apparatus. Also when changing CPU into the thing of another form, the bus for 

connecting these apparatus with each apparatus remains as it is, and since what is necessary 

is to change only the bus corresponding to the form of CPU according to the form of new CPU, 

it can respond also to change of CPU easily. 

[01 06]1n particular, in this embodiment, 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 the 

composition of a car audio system or to carry out maintenance and repair. 

[0107Jin addition, since any data is exchanged as digital data and processed through USB etc. 

in this embodiment regardless of the kind of data whether to be audio information or to be 

alphabetic data, It is hard to be influenced by the environmental variation or a noise, and an 

audio characteristic is also stabilized. 

[01 08][An embodiment] besides 4. This invention is not limited to the embodiment described 

above, and contains other embodiments which are illustrated next. For example, in the 

embodiment described above, although Windows CE was mentioned as an example of OS of 

a computer, since this is only mere illustration, using OS of other kinds which already uses a 

certain OS or will appear newly from now on is also included in the range of this invention. 

[01 09]Aithough the example which controls the car audio system for mount by the embodiment 

described above was shown, This invention can harness the advantage of this invention that it 

is also possible to use for controlling electric products, such as a non-portable stereo, new 

application software is used also in this case, or the whole is small and can be managed in a 

home. 

[0 11 OJAithough the standard concrete about various buses and communication circuits was 

mentioned in the embodiment described above, such a standard is only illustration and can 

also be transposed to other standards which can do same usage. For example, the 1st bus 

and 2nd bus can also make a CPU module and a support module an internal bus by one-chip

izing. 

[0111] 

[Effect of the lnvention]As mentioned above, according to this invention, taking advantage of a 

mutual advantage, a complicated car audio system and how to use a computer by controlling 

easily can be extended by combining a computer with general-purpose OS, and a car audio 

system. 
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[Translation done.] 
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JP,11-273321,A [TECHNICAL FIELD] 

*NOTICES* 

]PO and INPIT are not responsible for any 

damages caused by the use of this translation. 

Page 1 of1 

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

original precisely. 

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

3.1n the drawings, any words are not translated. 

TECHNICAL FIELD 

[Field of the lnvention]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. 

[Translation done.] 
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JP,11-273321,A [PRIOR ART] 

*NOTICES* 

]PO and INPIT are not responsible for any 

damages caused by the use of this translation. 

Page 1 of2 

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.ln the drawings, any words are not translated. 

PRIOR ART 

[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 

map is carried out to the specified destination, pinpointing the current position of a car using an 

azimuth magnet, an odometer, 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. 
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[Translation done.] 
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*NOTICES* 

]PO and INPIT are not responsible for any 

damages caused by the use of this translation. 

Page 1 of2 

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. 

3.1n the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[3. effect} As mentioned above, the computer which controls a car audio system by this 

embodiment is provided with general-purpose OS, and it this general-purpose OS, The 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 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 also made 

easy by adding the program of the form decided further beforehand, or changing. For this 

reason, control of a complicated car audio system becomes easy. 

[01 03]1f it is the program which suited the standard of OS, it will become possible to use a 

program also with in the car [ various ], and it will also become possible to process information 

using apparatus, such as an indicator of a car audio system, an operation key, and a 

loudspeaker. Of course, a user can save his individual information even in this case using 

about the same big memory as a hand-held PC, or information can be edited like a personal 

computer. 

[0104]1n this embodiment, data is exchanged using the bus CPU of a computer and the 

apparatus of the 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. For this 

reason, even if operation of CPU is quicker than operation of each apparatus, it is not 

necessary to double CPU with the motion cycle of each apparatus, and complicated 

processing can be performed at high speed by accessing a memory etc. efficiently. Since the 

data which CPU exchanges, and the data which apparatus exchanges do not scramble for the 

communicative competence of the same bus, both a computer and a car audio system can 

perform each operation smoothly. 

[01 OS] Multitasking of performing another processing using the bus corresponding to the form 

of CPU becomes easy simultaneously, reproducing the signal of a sound using the bus for 

connecting apparatus. Also when changing CPU into the thing of another form, the bus for 
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connecting these apparatus with each apparatus remains as it is, and since what is necessary 

is to change only the bus corresponding to the form of CPU according to the form of new CPU, 

it can respond also to change of CPU easily. 

[01 06]1n particular, in this embodiment, 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 the 

composition of a car audio system or to carry out maintenance and repair. 

[01 07]1n addition, since any data is exchanged as digital data and processed through USB etc. 

in this embodiment regardless of the kind of data whether to be audio information or to be 

alphabetic data, It is hard to be influenced by the environmental variation or a noise, and an 

audio characteristic is also stabilized. 

[01 08][An embodiment] besides 4. This invention is not limited to the embodiment described 

above, and contains other embodiments which are illustrated next. For example, in the 

embodiment described above, although Windows CE was mentioned as an example of OS of 

a computer, since this is only mere illustration, using OS of other kinds which already uses a 

certain OS or will appear newly from now on is also included in the range of this invention. 

[01 09]Aithough the example which controls the car audio system for mount by the embodiment 

described above was shown, This invention can harness the advantage of this invention that it 

is also possible to use for controlling electric products, such as a non-portable stereo, new 

application software is used also in this case, or the whole is small and can be managed in a 

home. 

[0110]Aithough the standard concrete about various buses and communication circuits was 

mentioned in the embodiment described above, such a standard is only illustration and can 

also be transposed to other standards which can do same usage. For example, the 1st bus 

and 2nd bus can also make a CPU module and a support module an internal bus by one-chip

izing. 

[Translation done.] 
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*NOTICES* 

]PO and INPIT are not responsible for any 

damages caused by the use of this translation. 

Page 1 of2 

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. 

3.1n the drawings, any words are not translated. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the lnvention]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]0n 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 
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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 

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 problem 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 to connect various 

apparatus one after another with a daisy chain mode. 

[Translation done.] 
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MEANS 

[Means for Solving the Problem]ln order to attain the purpose described above, an invention of 

claim 1 equips a car audio system provided with a computer for control 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 

control 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 

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 
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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 periormed 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 

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 1 0 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 
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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 lnvention]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 138 for inserting 

CompactFiash card 13, and the face plate unit 15 removed [ attach and ] and made (drawing 

1). CompactFiash card 13 is a storage using a flash memory, and data can be written from the 

main unit 1 by inserting in the socket 138 formed in the main unit 1. This CompactFiash card 

13 is used in order to exchange data, a program, etc. with other computers or to back up 

various information sets in this car audio system. 

[0023]The face plate unit 15 attached, removed a~d 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 etc., 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. 
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[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]Aithough 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, lrDA, etc. 

[00261[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 Sa 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 COs 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 upstreams, and for downstreams 

and digital data is once read from an audio CD or CD-ROM according to AT API 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 

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 unit] Next, drawing 2 is a block diagram 

showing the main things among each portion described above, and is especially explained 
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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, CompactFiash 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 CPU 111, 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. PC! (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 CPU 111, and DRAM 112, 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 CPU 111 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 OS, 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 B 1 and PCI bus B-2, and is exchanged between these two buses. 

[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 to general

purpose integrated circuits, such as ROM, RAM, and CPU. Specifically, this CPU host 

ASIC 115 is ASIC for the interface of the local bus B 1 and the PCI bus host controller 114. This 

CPU host ASIC115 [that is,], Between PCI 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 
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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 PC! bus 8-2. 

[0039]And although what should pass CPU host ASIC115 to CPU 111 is sent to CPU 111 

through the local bus 81, CPU 111 does not need to calculate to 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 CompactFiash 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 CompactFiash 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 8-2, 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]1n 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 

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 ND conversion etc. which carry out D/A conversion which changes the given digital data 

into 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 
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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 PC! 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]Parallel/ 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 

(UniversaiAsynchronous Receiver-Transitter). The CD-ROM unit 14 is connected to parallel/ 

PCI driver 125 by parallel communication circuits, such as AT API (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. 

[Translation done.} 
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*NOTICES* 

]PO and INPIT are not responsible for any 

damages caused by the use of this translation. 

Page 1 of 1 

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. 

3.1n the drawings, any words are not translated. 

OPERATION 

[2. operation] This embodiment constituted as stated above works as follows. 

[Translation done.] 
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*NOTICES* 

]PO and INPIT are not responsible for any 

damages caused by the use of this translation. 

Page 1 of2 

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. 

3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1 ]The block diagram showing the entire configuration of the embodiment of this 

invention. 

[Drawing 2]The block diagram shown focusing on the internal configuration of a main unit 

about the embodiment of this invention. 

[Description of Notations] 

1 -- Main unit 1 

11 -- CPU module 

111 --CPU 

112 --DRAM 

113 -- Flash ROM 

114 -- PCI bus host controller 

115-- CPU host ASIC 

116 -- PCMCIA-ASIC 

12 -- Support module 

121 --Support ASIC 

122 -- CODEC circuit 

123 -- DSP unit 

124 -- Buffer memory 

125 -- Parallel/ PC! driver 

126 -- A serial I PCI driver 

127 --Infrared-ray-communication unit 

13 -- CompactFiash card 

138 -- Socket 

14 -- CD-ROM unit 
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15 -- Face plate unit 

15a --Case 

16 -- GPS unit 

2 -- Tuner amplifier unit 

2a --Antenna 

21 --Tuner 

22 --Amplifier 

3 -- Microphone 

4 -- GPS antenna 

4a -- Receiver 

5 -- Security control unit 

5a --Sensor 

5b --Siren 

5c -- Transmitter 

6 --Telephone unit 

6a --Antenna 

6b -- Hand set 

7 -- CD-ROM autochanger 

8 -- Hand-held PC 

9 -- Auxiliary battery 

30 -- External unit 

40 -- Option unit 

[Translation done.] 
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b. 0 none of the figures is to be published with the abstract 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/US06/08043 

Box No. IV Text of the abstract (Continuation of item 5 of the first sheet) 

An multimedia device integration system is provided. One or more aftermarket audio or video devices, such as a CD player, CD 
changer, digital media device (e:g., MP3 player, MP4 player, WMV player, Apple iPod, portable music 5 center, or other device) satellite 
receiver (e.g., XM or Sirius receiver), DAB receiver, video device (e.g., DVD player), cellular telephone, or any other device or 
combinations thereof, is integrated for use with an existing OEM or after-market car stereo or video system, wherein control commands 
can be issued at the car stereo or video system and data from the after-market device can be displayed on 10 the car stereo or video 
system. Control commands generated at the car stereo or video system are received, processed, converted into a format recognizable 
by the after-market device, and dispatched to the after-market device for execution. 

Form PCT/ISA/210 (continuation of first sheet (3)) (April 2005) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT /US06/08043 

A. CLASSIFICATION OF SUBJECT MATfER 
IPC(B)- H04B 1/06 (2007.01) 
USPC- 455/345 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
lPC(B)- H04B 1/06 (2007.01) 
USPC- 455/345 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

MicroPa!ent 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X US 200310215102 A1 (MARLOWE) 20 November2003 (20.11.2003) entire document 1-4, 36 
-- --------·-
y 5-13 

y US 2004/0145457 A1 (SCHOFIELD et al) 29 July 2004 (29.07.2004) entire document 5, 8, 11-13 

y US 2004/0266336 A 1 (PATSIOKAS et al) 30 December 2004 (30.12.2004) entire document 6, 7,9, 10 

A US 6,529,604 B1 (DRAGGON et al) 04 March 2003 (04.03.2003) entire document 1-13, 36 

0 Further documents are listed in the continuation ofBox C. D 
• Special categories of cited documents: ''T' later document published after the international filing date o1eriority 
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to un erstand 

to be of particular relevance the principle or theory underlying the invention 

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be 
filing date considered novel or cannot be considered to involve an inventive 

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be special reason (as specified) considered to involve an inventive step when the document is 

"0" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination 
means being obvious to a person skilled in the art 

"P" document published prior to the international filing date but later than 
the priority date claimed 

"&" document member of the same patent family 

Date of the actual completion ofthe international search Date of mailing of the international search report 

25 July 2007 24 SEP 2007 
Name and mailing address of the I SAlUS Authorized officer: 

Mail Stop PCT, Attn: ISAIUS, Commissioner for Patents Blaine R. Copenheaver 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

PCT Helpdesk: 571·272-4300 
Facsimile No. 571-273-3201 PCT OSP: 571·272-7774 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT /US06/08043 

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive 
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid·. 

Group I, claims 1-13 and 36, drawn to controlling after-market-devices in a multimedia device integration system. 
Group 11, claims 14-31, drawn to protocol conversion in a multimedia device integration system. 
Group Ill, claims 32-35, drawn to a method for retrieving a song from an after-market device from a car stereo system. 

The inventions listed as Groups I, II, and Ill do not relate to a single general inventive concept under PCT Rule 13.1 because, under 
PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons: the special technical feature of 
the Group I invention is means for processing and dispatching commands for controlling the after-market device from the car multimedia 
system and displaying data from the aftermarket device and the display of the car multimedia system as claimed therein is not present 
in the invention of Groups II and Ill; the special technical feature of the Group II invention is selecting by an interface using settings of 
the plurality of configuration jumpers an at least one of a plurality protocol conversion software blocks stored in memory in the interface 
for converting signals from an after-market device into a format compatible with a car multimedia device system (and from the car 
multimedia system into a format compatible with the after-market device) as claimed therein is not present in the invention of Groups I 
and Ill; and the special technical feature of the Group Ill invention is allowing a user to select a desired song from the list of potentially 
matching songs for playing the desired song on the car stereo system as claimed therein is not present in the invention of Groups I and 
II. 

Since none of the special technical features of the Group I, II and Ill inventions is found in more than one of the inventions, unity of 
invention is lacking. 

FormPCT/ISN210 (extra sheet) (Apri1200S) 
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100 MULBERRY STREET INTERNATIONAL SEARCHING AUTHORITY 
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(PCT Rule 43bis.l) 

Date of mailing 2 4 SEP 2007 (day/month/year) 

Applicant's or agent's file reference FOR FURTHER ACTION 

99879-00011 See paragraph 2 below 

International application No. International filing date (day/month/year) Priority date (day/month/year) 

PCT/US06/08043 03 March 2006 03 March 2005 

International Patent Classification (IPC) or both national classification and IPC 
IPC(8)- H04B 1/06 (2007.01) 
USPC - 455/345 

Applicant IRA MARLOWE 

t. This opinion contains indications relating to the following items: 

Box No. I Basis of the opinion 

Box No. II Priority 

cg] 

D 
D 
~ 
~ 

Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Box No. IV Lack of unity of invention 

Box No. V Reasoned statement under Rule 43bis.l (a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

D 
D 
D 

Box No. VI Certain documents cited 

Box No. VII Certain defects in the international application 

Box No. VIII Certain observations on the international application 

2. FURTHERACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.lbis(b) that written 
opinions of this International Searching Authority will not be so considered. 

Ifthis opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of3 months from the date of mailing ofFonn 
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 

For further options, see Fonn PCT/ISA/220. 

3. For further details, see notes to Fonn PCTIISA/220. 

Name and mailing address ofthe ISA/US 
Mail Stop PCT, Attn: ISNUS 
Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-3201 

Date of completion of this opinion 

25 July 2007 

Fonn PCTIISA/237 (cover sheet) (April2005) 

Authorized officer: 

Blaine Copenheaver 

PCT Helpdesk: 571·272·4300 

PCT OSP: 571·272-7774 
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Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis ofthis opinion 

l. With regard to the language, this opinion has been established on the basis of: 

IX] the international application in the language in which it was filed 

( 
'·. 

International application No. 

PCT/US06/08043 

D a translation ofthe international application into , which is the language of a 
translation furnished for the purposes of international search (Ru1es 12.3(a) and 23.l(b)). 

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the 
claimed invention, this opinion has been established on the basis of: 

a. type of material 

D a sequence listing 

D table(s) related to the sequence listing 

b. format of material 

D 
D 

on paper 

in electronic form 

c. time of filing/furnishing 

D contained in the international application as filed 

D filed together with the international application in electronic form 

D furnished subsequently to this Authority for the purposes of search 

3. D In addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto has been 
filed or furnished, the required statements that the information in the subsequent or additional copies is identical to that 
in the application as filed or does not go beyond the application as filed, as appropriate, were furnished. 

4. Additional comments: 

Form PCT/ISA/237 (Box No. I) (April2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT /US06/08043 

Box No. IV Lack of unity of invention: 

l. !ZI In response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has, within the appicable time limit: 

D paid additional fees 

D paid additional fees under protest and, where applicable, the protest fee 

D paid additional fees under protest but the applicable protest fee was not paid 

~ not paid additional fees 

2. 0 This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to 
pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13 .I, 13.2 and 13.3 is 

D complied with 

!ZI not complied with for the following reasons: 

This application contains the following inventions or groups of inventions which are not so linked as to fonn a single general inventive 
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid. 

Group I, claims 1-13 and 36, drawn to controlling after-market-devices in a multimedia device integration system. 
Group II, claims 14-31, drawn to protocol conversion in a multimedia device integration system. 
Group Ill, claims 32-35, drawn to a method for retrieving a song from an after-market device from a car stereo system. 

The inventions listed as Groups I, II, and Ill do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT 
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: the special technical feature of the 
Group I invention is means for processing and dispatching commands for controlling the after-market device from the car multimedia 
system and displaying data from the aftermarket device and the display of the car multimedia system as claimed therein is not present in 
the invention of Groups II and Ill; the special technical feature of the Group II invention is selecting by an interface using settings of the 
plurality of configuration jumpers an at least one of a plurality protocol conversion software blocks stored in memory in the interface for 
converting signals from an after·market device into a format compatible with a car multimedia device system (and from the car 
multimedia system into a format compatible with the after·market device) as claimed therein is not present in the invention of Groups I 
and Ill; and the special technical feature of the Group Ill invention is allowing a user to select a desired song from the list of potentially 
matching songs for playing the desired song on the car stereo system as claimed therein is not pnesent in the invention of Groups I and 
II. 

Since none ofthe special technical features of the Group I, II and Ill inventions is found in more than one of the inventions, unity of 
invention Is lacking. 

4. Consequently, this opinion has been established in respect of the following parts of the international application: 

D allparts 

~ the parts relating to claims Nos. _1_-_13....:,_3_6 __________________________ _ 

Form PCTIISAI237 (Box No. IV) (April2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/US06/08043 

Box No. V Reasoned statement under Rule 43his.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 5-13 YES 

Claims 1-4, 36 NO 

Inventive step (IS) Claims NONE YES 

Claims 1-13,36 NO 

Industrial applicability (IA) Claims 1-13, 36 YES 
Claims NONE NO 

2. Citations and explanations: 

Claims 1-4 and 36 lack novelty under PCT Article 33(2) as being anticipated by Marlowe (US 2003/0215102 A 1 ). 

Regarding claim 1, Marlowe discloses a multimedia device integration system comprising: a car stereo (par. 0039, existing car radio or 
stereo)system; an after-market device (par. 0038, after-market CD player) external to the car stereo system; an interface (Fig. 1, interface 
20) 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 (par. 
0055, dispatches the formatted command to the CD player) 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 (par. 0055, display the formatted data on the 
display of the car stereo) from the after-market device (par. 0038, after-market CD player) on a display or the car stereo system in a format 
compatible with the car stereo system. 

Regarding claim 2, Marlowe (as discussed in lack of novelty of claim 1 above) discloses the after-market device comprises a CD player 
(par. 0038, after-market CD player). 

Regarding claim 3, Marlowe (as discussed in lack or novelty of claim 2 above) discloses the digital media player comprises an MP3 player 
(par. 0038, after-market MP3 player). 

Regarding claim 4, Marlowe (as discussed in lack of novelty of claim 1 above) further discloses one or more auxiliary input sources (Fig. 
1, auxiliary inputs 35) connected to the interface. 

Regarding claim 36, Marlowe discloses a multimedia device integration system comprising; a car audiovisual system (par. 0039, existing 
car radio or stereo); a plurality of after-market devices (Fig. 1, par. 0038, MP3 player, satellite receiver, DAB receiver, or the like) external 
to the car audiovisual system; an interface (Fig. 1, interface 20) 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 (par. 0038 and par. 0055, dispatches the formatted command to the CD player 
or other after-market devices) for controlling the plurality of after-market devices from the car audiovisual system in at least one format 
compatible with at least one of the plurality of after-market devices; and means for processing and displaying data (par. 0038 and par. 
0055, display the formatted command to the CD player or other after-market devices on the car stereo) from the plurality of after-market 
devices on a display of the car audiovisual system in a format compatible with the car audiovisual system. 

Claims 5, 8 and 11-13 lack an inventive step under PCT Article 33(3) as being obvious over Marlowe (US 2003/02151 02 A 1) in view of 
Schofield et al (US 2004/0145457 A1; hereinafter Schofield). 

Regarding claim 5, Marlowe discloses a multimedia device integration system comprising; a car stereo system (par. 0039, existing car 
radio or stereo); a CD player (par. 0038, after-market CD player) external to the car stereo system; an interface (Fig. 1, interface 20) 
connected between the car stereo system and the CD player for exchanging data and audio signals between the car stereo system and 
the cellular telephone; means for processing and dispatching commands (par. 0055, dispatches the formatted command to the CD player) 
for controlling the CD player from the car stereo system in a format compatible with CD player; and means for processing and displaying 
data (par. 0055, display the formatted data on the display of the car stereo) from the CD player (par. 0038, after-market CD player) on a 
display of the car stereo system in a format compatible with the car stereo system. Marlowe Jacks a cellular telephone as an after-market 
device. However, Schofield discloses, in the art of multimedia system, a cellular telephone as an after-market device (Par. 272, cellular 
phone). Therefore, it would have been obvious to one of ordinary skill in the art at the time of invention to include a cellular telephone as 
an after-market device in the device of Marlowe as taught by Schofield in order to enhance the utility of the multimedia device. 

(Continued in Supplemental Box) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Supplemental Box 

In case the space in any ofthe preceding boxes is not sufficient. 
Continuation of: 

Box No. V 
2. Citations and explanations: 

International application No. 

PCT /US06/08043 

Regarding claim 8, Marlowe discloses a multimedia device integration system comprising: a car stereo system (par. 0039, existing car 
radio or stereo); a CD player (par. 0038, after-market CD player) external to the car stereo system; an interface (Fig. 1, interface 20) 
connected between the car stereo system and the CD player for exchanging data and audio signals between the car stereo system and 
the cellular telephone; means for processing and dispatching commands (par. 0055, dispatches the formatted command to the CD player} 
for controlling the CD player from the car stereo system in a format compatible with CD player; and means for processing and displaying 
data (par. 0055, display the formatted data on the display of the car stereo) from the CD player (par. 0038, after-market CD player) on a 
display of the car stereo system in a format compatible with the car stereo system. Marlowe lacks a car video system and a cellular 
telephone as an after-market device. However, Schofield discloses, in the art of multimedia system, a car video system (par. 0398, car 
video display system) and a cellular telephone as an after-market device ((Par. 272, cellular phone) in order to enhance utility of 
multimedia device. Therefore, it would have been obvious to one of ordinary skill in the art at the time of invention to include a car video 
system and a cellular telephone as an after-market device in the device of Marlowe as taught by Schofield in order to enhance the utility of 
the multimedia device. 

Regarding claim 11, Marlowe discloses a multimedia device integration system comprising: a car stereo system (par. 0039, existing car 
radio or stereo); a CD player (par. 0036, after-market CD player) external to the car stereo system; an interface (Fig. 1, interface 20) 
connected between the car stereo system and the CD player for exchanging data and audio signals between the car stereo system and 
the cellular telephone; means for processing and dispatching commands (par. 0055, dispatches the formatted command to the CD player) 
for controlling the CD player from the car stereo system in a format compatible with CD player; and means for processing and displaying 
data (par. 0055, display the formatted data on the display of the car stereo) from the CD player (par. 0038, after-market CD player) on a 
display of the car stereo system in a format compatible with the car stereo system. Marlowe lacks a car video system and video device as 
an after-market device. However, Schofield discloses, in the art of multimedia system, a car video system (par. 0380, vehicular video 
display system) and video device as an after-market device (Par. 360, camera device). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of invention to include a car video system and video device as an after-market device in the device of 
Marlowe as taught by Schofield in order to enhance the utility ofthe multimedia device. 

Regarding claim 12, Marlowe (as discussed in lack of inventive step of claim 11 above) disclose the CD player (par. 0038, after-market 
CD player) on a display of the car stereo system in a format compatible with the car stereo system. Marlowe lacks the after-market video 
device comprises a DVD player. However, Schofield discloses, in the art of multimedia system, the after-market video device comprises a 
DVD player (par. 309, after-market of display element associated with DVD player (par. 0311, DVD video system)). Therefore, it would 
have been obvious to one of ordinary skill in the art at the time of invention to include the after-market video device comprises a DVD 
player in the device of Marlowe as taught by Schofield in order to enhance the utility of the multimedia device. 

Regarding claim 13, Marlowe (as discussed in lack of inventive step of claim 11 above) disclose the CD player (par. 0038, after-market 
CD player) on a display of the car stereo system in a format compatible with the car stereo system. Marlowe lacks the interface is 
positioned within the car video system. However, Schofield discloses, in the art of multimedia system, the interface is positioned within the 
car video system (par. 0302, interface associated with control 3560 of car video system). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of invention to include the interface is positioned within the car video system in the device of Marlowe as 
taught by Schofield in order to enhance utility of multimedia device. 

Claims 6, 7, 9 and 10 lack an inventive step under PCT Article 33(3) as being obvious over Marlowe (US 2003/0215102 A1) in view of 
Palsiokas et al (US 2004/0266336 A 1; hereinafter Patsiokas). 

Regarding claims 6 and 9, Marlowe in view of Schofield (as discussed in lack of inventive step of claims 5 and 8 above) further discloses 
songs or music downloadable through the CD player (par. 0042, play song from CD player). Marlowe lacks songs or music downloadable 
through the cellular telephone. However, Patsiokas discloses, in the art of multimedia system, songs or music downloadable through the 
cellular telephone (par. 0064, download song file over the cellular phone). Therefore, it would have been obvious to one of ordinary skill in 
the art at the time of invention to include songs or music downloadable through the cellular telephone in the device of Marlowe in view of 
Schofield as taught by Patsiokas in order to enhance utility of multimedia device. 

Regarding claims 7 and 10, Marlowe (as discussed in lack of inventive step of claims 6 and 9 above) discloses the songs or music are 
playable through the car stereo system (par. 0039, existing car radio or stereo) using the interface (Fig. 1, interface 20). 

Claims 1-13 and 36 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed 
can be made or used in industry. 
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Lack of unity of invention 

Reasoned statement under Article 35(1) with regard to novelty, inventive step OF industrial 
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Certain documents cited 
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0 · Non-establishment of opinion with regard to novelty, inventive step and industrial appiicability 
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AUSTRALIAN PATENT OFFICE 

WRITTEN OPINION 

I. Basis of the opinion 

1. This opinion has been drawn on the basis of: 

the application as originally filed. 

the description, pages , as originally filed, 

pages , filed with the request, 

pages , received on with the letter of 

0 the claims, pages , as originally filed, 

pages , filed with the request, 

pages , received on with the letter of 

0 the drawings, sheets/fig. , as originally filed, 

sheets/fig. · , filed with the request, 

sheets/fig. , received on with the letter of 

0 the sequence listing part of the description: 

pages , as originally filed 

pages , filed with the demand 

·pages , received on with the letter of 

2. The amendments have resulted in the cancellation of: pages: 

sheets of drawings/figures No: 

Application No. 

SG 200601303-1 

3 D This opinion has been established as if (some of) the amendments had not been made, since they have been considered to 
. go beyond the disclosure as filed, as indicated in the Supplemental Box. 

4. Additional observations, if necessary: 

Fonn APO/SG/408 {Box I)(Dec 2006) 
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AUSTRALIAN PATENT OFFICE. Application No. 

WRITTEN OPINION SG 200601303-1 

. IV. Lack of unity of invention 

1. This Office found multiple invention in this application, as follows: 

The application does not comply with the requirements ofunity of invention because it does not relate to one 
invention or to a group of inventions so linked as to form a single general inventive concept. In coming to this 
conclusion this Office has found that there are two inventions: 

1. Claims 1-31 & 36 are directed to a multimedia device integration system including an interface which 
allows devices to be integrated to an OEM or after-market car stereo and video systems. It is considered 
that allowing the integration ·of devices to an OEM or after-market car stereo and video systems 
comprises a first "special technical feature". 

2. Claims 32-35 are directed to a method for retrieving a song from an after-market device from a car 
stereo system and which allows the user to select a desired song from the list of potentially matching 
songs for playing the desired song on the car stereo system. It is considered that allowing the selection 
of a desired song from the list of potentially matching songs for playing the desired song on the ciu 
stereo system comprises a second "speciai technical feature". 

Since the abovementioned groups of claims do not share either ofthe technical features identified, a "technical 
relationship" between the inventions, as defined in PCT Rule 13.2 does not exist. Accordingly, the application 
does not relate to one invention or to a single inventive concept. 

2. Consequently, the following parts of the application were the subject of examination in establishing this report: 

0 all parts. 

[KJ the parts relating to claims Nos. 1-31 & 36 

Form APO/SG/408 (Box IV)(Dec 2006) 
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AUSTRALIAN PATENT OFFICE Application No. 

SG 200601303-1 WRITTEN OPINION 

V. Reasoned statement with regard to novelty, inventive step or i.ndustrial applicability; cJtations and explanations 
supporting such statement 

l. 

2. 

Statement 

Novelty(N) Claims 5-7 YES 

Claims 1-4, 8-31, 36 NO 

Inventive step (IS) Claims - YES 

Claims 1-31, 36 NO 

Industrial applicability (IA) Claims 1-31, 36 YES 

Claims - NO 

Citations and explanations 

NOVELTY (N) claims 1-4, 8-31. 36 

D1- WO 2004/053722 Al (BLITZSAFE OF AMEIUCA, INC.) 24 June 2004 

D 1 discloses an Audio device integration system wherein one or more after-market devices, such as a CD player, 
CD changer, MP3 player, satellite receiver, DAB receiver, or the like is integrated for use with an existing OEM 
or after-market car stereo system. In this system, control commands can be issued at the car stereo and 
responsive data from the audio device can be displayed on the stereo. 

The above citation D l discloses all of the features of all the above claims. For example, the features of claim 1, 
see: 

- A multimedia device integration system 

- a car stereo system 

- an after-market device external to 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 

INVENTIVE STEP (IS) claims l-31, 36 

Claims l-4, 8-31, 36: as above. 

Claims 5-7: 

fig. 1 and Page 10 line 11 

Page 10 lines 1 to 2 and lines 13 & 14 

Page 10 line 25 

Page 10 line 30 to Page 11 line 1 

D1- WO 2004/053722 Al (BLITZSAFE OF AMEIUCA, INC.) 24 June 2004 

D2- US 2002/0197954 Al (SCHMITT et al.) 26 December 2002 

D~- US 6058319 A (SADLER) 2 May 2000 

D4- US 6052603 A (KlNZALOW eta!.) 18 April 2000 

These citations do not individually disclose all of the features of the claims, but when combined, as would be 
obvious to a person skilled in the art, disclose all ofthe features of the claims. 

Form APO/SG/408 (Box V)(Dec 2006) 
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AUSTRALIAN PATENT OFFICE 

WRITTEN OPINION 

Supplemental Box 
(To be used when the space in any of Boxes I to VIII is not sufficient) 
Continuation of Box [No.J: V (2) 

Claims l-13, 24, 27, 28, 3 I, 36: 

D5- US 2003/0007649 A 1 (RIGGS) 9 January 2003 

D6- US 6396164 Bl (BARNEA et al.) 28 May 2002 

D7- US 6330337 Bl (NICHOLSON et al.) 11 December 2001 

D8- US 2001/0044664 AI (MUELLER et al.) 22 November 2001 

D9- US 6157725 A (BECKER) 5 December 2000 

Application No. 

S0200601303-l 

These citations do not individually disclose all ofthe features of the claims, but when combined, as would be obvious 
to a person skilled in the art, disclose all of the features of the claims. 

Form APO/SG/408 (Supplemental Sheet I )(Dec 2006) 
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AUSTRALIAN PATENT OFFICE . Application No. 

WRITTEN OPINION SG 200601303-1 

VIII. Certain observations on the application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

D 

The claimed invention is patentable according to Section 13(2); or 

The claimed invention is unpatentable according to Section 13(2) because: 

This application is a Divisional application filed under Section 26(6) of the Patents Act and discloses no additional matter 
extending beyond that disclosed in the Parent application. 

Form APO/SG/408 (Box VIII)(Dec 2006) 
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Applicant's or agent's file reference 
99879-00028 

International application No. 
PCT /US07 172182 

Applicant 
MARLOWE, IRA 

PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

FOR FURTHER see Form PCTIISN220 
ACTION as well as, where applicable, item 5 below. 

International filing date (day/month/year) I (Earliest) Priority Date (day/month/year) 
27 June 2007 (27.06.2007) 27 June 2006 (27.06.2006) 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of~ sheets. 

D It is also accompanied by a copy of each prior art document cited in this report. 

1. Basis of the Report 
a. With regard to the language, the international search was carried out on the basis of: 

~ the international application in the language in which it was filed. 

D a translation of the international application into , which is the language 
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.l(b)) 

b. 0 This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 Rule 43.6 bis(a) 

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

2. D Certain claims were found unsearchable (See Box No. II) 

3. D Unity of invention is lacking (See Box No. III) 
4. With regard to the title, 

~ the text is approved as submitted by the applicant. 

D the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

~ the text is approved as submitted by the applicant. 

D the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 
a. the figure of the drawings to be published with the abstract is Figure No. l 

D as suggested by the applicant. 

~ as selected by this Authority, because the applicant failed to suggest a figure. 

D as selected by this Authority, because this figure better characterizes the invention. 

b. D none of the figures is to be published with the abstract. 

Form PCT/ISA/210 (first sheet) (Apnl 2007) 
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INTERNATIONAL SEARCH REPORT 
International application No. 

PCT/US07/72182 

A CLASSIFICATION OF SUBJECT MATTER 
IPC: H04B 1/00( 2006.01);GOSB 19/02( 2006.0!);G06F 17/00( 2006.01) 

USPC: 381/86;340/825.24;700/94 
According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 381/86; 340/825.24,825.25; 700/94; 307/9.1, 10.1; 455/345,346; 710/303,304; 348/207.1,207.11 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X US 6,163,079 (Miyazaki et a!) 19 Dec. 2000 (19 .12.2000), figure 7 91 

y US 2002/0084910 AI (Owens eta!) 4 July 2002 (04.07.2002), fig.! 1-70,1!1-154 

y US 6,993,615 B2 (Falcon) 31 Jan 2006 (31.01.2006), fig.2-4 1-90, 117-154 

y US 6,175,789 B I (Beckert eta!) 16 Jan 2001 (16.01.2001), fig.l-2 1-70,78-80,88-90,117-
!50 

y US 6,389,560 B I (Chew) 14 May 2002 (14.05.2002), col.4-5 1-90,92-110,117:154 

y US 2003/0026440 A I (Lazzeroni eta!) 6 Feb 2003 (06.02.2003), fig.! 13,32,52,68,92-116 

y US 2005/017200 I A I (Zaner et a!) 4 Aug 2005 (04.08.2005), fig.! 92-103 

~ Further documents are listed in the continuation of Box C. D See patent family annex. 

• Special categories of cited documents: "T' later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand the 

"A" document defining the general state of the art which is not considered to be of principle or theory underlying the invention 
particular relevance 

"X" document of particular relevance; the claimed invention cannot be 
"E" earlier application or patent published on or after the international filing date considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
"L" document which may throw doubts on priority claim(s) or which is cited to 

establish the publication date of another citation or other special reason (as "Y" docwnent of particular relevance; the claimed invention cannot be 
specified) considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 
"0" document referring to an oral dis~losure, use, exhibition or other means being obvious to a person skilled in the art 

"P" document published prior to the international filing date but later than the "&" document member of the same patent family 
priority date claimed 

Date of the actual completion of the international search Date of mailing of the international search report 

12 September 2008 (12.09.2008) 25 SEP 2008 
Name and mailing address of the ISAIUS Authorized office~~ ~ (l 

~ Mail Stop PCT, Attn: !SAlUS 
Jason Ku.~~ ~~h Commissioner for Patents 

P.O. Box 1450 
Telephone ~~1) 272-0552 Alexandria, Virginia 223 I 3-1450 

Facsimile No. (571) 273-3201 

Form PCT/ISA/21 0 (second sheet) (Apnl 2007) 
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International application No. 

INTERNATIONAL SEARCH REPORT PCTfUS07/72182 

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

y US 2003/0156200 AI (Romano et al) 21 Aug 2003 (21.08.2003), fig.7 104-110 

y US 7,288,918 B2 (DiStefano) 30 Oct 2007 (30.10.2007), fig. I 151-154 

-

Form PCT/ISA/210 (continuation of second sheet) (April2007) 
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PCT/US2007/072182 25.09.2008 
PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: PCT MICHAEL R. FRISCIA 
MCCARTER & ENGLISH, LLP 
FOUR GATEWAY CENTER 

WRITTEN OPINION OF THE 100 MULBERRY STREET 
NEWARK, NJ 07102 INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.l) 

Date of mailing 25 SEP Li (daylmonth/y(!ar) 
Applicant's or agent's file reference FOR FURTHER ACTION 

99879-00028 
. See paragraph 2 below 

International application No. I International filing date (day/month/year) I Priority date (day/month/year) 

PCT IUS07/72182 27 June 2007 (27.06.2007) 27 June 2006 (27.06.2006) 
International Patent Classification (IPC) or both national classification and IPC 

IPC: H04B 1100( 2006.01);GOSB 19/02( 2006.01);G06F 17/00( 2006.01) 
USPC: 381/86;340/825.24;700/94 
Applicant 

MARLOWE, IRA 

l. This opinion contains indications relating to the following items: 

cgJ Box No. I Basis of the opinion 

0 Box No. II Priority 

0 Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

D Box No. IV Lack of unity of invention 

cgJ BoxNo .. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

0 Box No. VI Certain documents cited 

0 Box No. VII Certain defects in the international application 

cgJ Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 
If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an 
Authority other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) 
that written opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to sub~it to the 
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing 
of Form PCT/ISA/220 or before the expiration of22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISA/220. 

3. For further details, see notes to Form PCT/ISA/220. 

Name and mailing address of the IS AI US 
Mail Stop PCT, Attn: ISAIUS 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313~ 1450 

Facsimile No. (571) 273-3201 
Form PCT/ISA/237 (cover sheep (April 2007) 

Date of completion of this opinion 

12 September 2008 (12.09.2008) 
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PCT/US2007/072182 25.09.2008 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of this opinion 

L With regard to the language, this opinion has been established on the basis of: 

[gl · the international application in the language in which it was filed 

International application No. 

PCTIUS07/72182 

0 a translation of the in~ernational application into _, which is the language of a translation furnished for the purposes of 
international search (Rules 12.3(a) and 23.1(b)). 

2. 0 This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to this 
Authority under Rule 91 (Rule 43bis.l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of: 

a. type of material 

0 a sequence listing 

0 table(s) related to the sequence listing 

b. fo~at of material 

D onpaper 

D in electronic form 

c. time of filing/furnishing 

D contained in the international application as filed. 

0 filed together with the international application in electronic form . 

. 0 furnished subsequently to this Authority for the purposes of search. 

4. D In addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto has been filed 
or furnished, the required statements that the information in the subsequent or additional copies is identical to that in the 
application as filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCTIISAI237(Box No. I) (Apnl 2007} 
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PCT/US2007/072.182 25.09.2008 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. VIII Certain observations on the international application 

International application No. 

PCTIUS07172182 

The following observations on the clarity of the claims, description, and drawings or on the questions whether the claims are fully 
supported by the description, are made: 

Claim 10 is objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because claim 10 is indefinite for the 
following reason{s): Claim l 0 may not depend upon itself. For the purposes of examination the Examiner has view claim 10 as if it 
were dependent upon claim 1. · 

·Form PCT!ISA/237 (Box No. VIII) {Apnl2007) 
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WRITTEN OPINION OF THE. 
INTERNATIONAL SEARCHING AUTHORITY 

Supplemental Box 
In case the space in any of the preceding boxes is not sufficient. 

V. 2. Citations and Explanations: 

PCT/US2007/072182 25.09.2008 

International application No, 
PCTIUS07/72182 

Claim 91 lacks novelty under PCT Article 33(2) as being anticipated by Miyazaki et al (US 6,163,079). 

With respect to claim 91, Miyazaki discloses a docking station for docking aild integrating a portable device for use with a car stereo, 
comprising: a base portion (fig.7 #50); a bottom member (fig. I #11) connected to the base portion; a top member (fig.7 #17) removably 
connected to the base portion, the base portion, bottom member, and top member defining a cavity (fig. 7 #51) for receiving a portable 
device; and an integration device (fig.7 #38) connected to the base portion for integrating the portable device with a car stereo. 

Claims 1-12, 14-31, 33-51, 53-67, 69-70 and 117-150 lack an inventive step under PCT Article 33{3) as being obvious over Owens et al 
(US 2002/0084910 AI) in view of Beckert (US 6,175,789 B l) and in view of Chew (US 6,389,560) and in view of Falcon (US 
6,993,6~5 B2). 

With respect to claims 1, 20, 117, 132, 147 Owens discloses a multimedia device integration system comprising: a car audio system 
(fig. I #10) having a display; a portable device (fig. I #42,44,46,48) external to the car audio system; an interface (fig. I #30,40) in 
communication with the portable device and the car audio system for transmitting processed video information from the portable device 
to the car audio system. . 
Owens does not disclose expressly wherein an integration subsystem processes the video information into a format compatible with the 
car audio system. Beckert discloses a vehicle computer interface system in cooperation with a vehicles audio system that allows for the 
operation of incompatible devices (col.l ln.63-67, col.2 ln.l-30). At the time of the invention it would ·have been obvious to a person of 
ordinary skill in the art to use the compatibility processing of Beckert in the interface of Owens . .The motivation for doing so would have 
been allow for a consumer to use external devices from different companies with the car stereo. 
Owens does not disclose expressly wherein an integration subsystem generates a device presence signal for maintaining the car audio 
system in a state responsive to the portable device. Chew discloses a integration subsystem (fig. I #17, 18) for connecting a plurality of 
external devices to a computing system wherein the subsystem transmits a presence signal ("port number") to the computing system as 
an indication of a connected external device (col.4 ln.58-67, col.5 ln.l-14). At the time of the invention it would have been obvious to a 
person of ordinary skill in the art to include the integration subsystem of Chew in the interface of Owens. The motivation for doing so 
would have been to notify the car audio system of a newly attached or detached external device. 
Owens does not disclos_e e~pressly wherein the interface co~unicates wirelessly. Falcon discloses an_interfacing sys~em_(fi~.2 

Form PCT/ISA/237 (Supplemental Box) (April 2007) 
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Supplemental Box 
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PCT/US2007/072t82 25.09.2008 

International application No. 
PCT/US07172182 

wireless nature (col.3 Jn.65-67, col.4 ln.l-15). At the time of the invention it would have been obvious to a person of ordinary skill in the 
art to allow the portable device of Owens to communicate with the car audio system wirelessly. The motivation for doing so would have 
been to allow a user to move the portable device about the cabin of the vehicle. Falcon also discloses that the portable device may be 
charged when docked to the audio system (col.3 ln.56-64). 

With respect to claims 39, 55 Owens discloses a multimedia device integration system comprising: a car audio/video system (fig. I #10); 
a portable device (fig.1 #42,44,46,48) external to the car audio system; an integration system (fig.1 #30,40) in communication with the 
portable device and the car audio system for transmitting processed information from the portable device to the car audio system. 
Owens does not disclose expressly wherein an integration subsystem processes the information into a format compatible with the car 
audio system. Beckert discloses a vehicle computer interface system in cooperation with a vehicles audio·system that allows for the 
operation of incompatible devices (col.1 ln.63-67, col.2 ln.l-30). At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to use the compatibility processing of Beckert in the interface of Owens. The motivation for doing so would have 
been allow for a consumer to use external devices from different companies with the car stereo. 
Owens does not disclose expressly .wherein an integration subsystem generates a device presence signal for maintaining the car audio 
system in a state-responsive to the portable device." Chew discloses a integration subsystem (fig. I #17, 18) for connecting a plurality of 
external devices to a computing system wherein the subsystem transmits a presence signal ("port number") to the computing system as 
an indication of a connected external device (col.41n.58-67, col.5 ln.1-14). At the time of the invention it would have been obvious to a 
person of ordinary skill in the art to include the integration subsystem of Chew in the interface of Owens. The motivation for doing so 
would have be.en to notify the car audio system of a newly attached or detached external device. · 
Owens does not disclose expressly wherein the system comprises a docking slot formed in the car stereo for receiving the portable 
device. Falcon discloses an interfacing system (fig.2 #142,146) for communication a portable device (fig.4 #102) with a car audio 
system (fig.4 #200) wherein system comprises a docking slot formed in. the car stereo for receiving the portable device (col.3 ln.65-67, 
col.4 ln.l-15). At the time of the invention it would have been obvious to a person of ordinary skill in the art to use the docking slot of 
Falcon in the car audio system of Owens. The motivation for doing so would have been to provide a stable mount for the portable 
device. 
With respect to claims 2-3, 21-22, 40-42, 56-58, 118-120, 133-135, 149-150, Owens discloses wherein the integration system processes 
data into a format·compatible with the car audio system (Beckert: coU ln.63-67, co1.21n.J-30) and dispatches commands to the external 
devices (Owens: pg.2 [0034]) for execution thereby. 
With respect to claims 4-6, 23-25, 43-45, 59-61, Owens discloses wherein the integration system is responsive to voice commands 
(Beckert: col.4 ln.l7-32). 
With respect to. claims 7-8, 26-27; 46-47, 62-63, Owens discloses wherien the car audio system comprises an OEM and after-market car 
audio system (Owens: fig. I #10). 
With respect to claims 9-10, 28-29, 48-49, 64-65, Owens discloses wherein the portable device comprises a portable receiver (Owens: 
fig.1 #46). 
With respect to claims 11-12,30-31,50-51, 66-67, Owens discloses wherein the portable device comprises a portable digital media 
player (Falcon: fig.3 #102). 
With respect to claims 14-16, 33-35, Owens discloses wherein the system comprises a non-wireless connection (Owens: fig. I) and 
wherein the .interface is within the portable device and the car audio system (Falcon: fig.2 # 142, 146). 
With respect to claims 17-19,36-38, Owens discloses wherien the video information is stored, a picture and comprises a TV signal 
(Owens: fig. I #42,44). 
With respect to claims 53, 54, 69-70, Owens discloses wherein the interface is within the portable device and the car audio system 
(Falcon: fig.2 #142, 146). 
With respect to claim 121-122, 136-137, Owens discloses where the system further comprises a communications port allowing 
communication between the interface and the portable audio device (Owens: fig.8 #40), and wherein the communication port is USB 
(Beckert: fig.2· #70). 
With respect to claims 123-124, 138-139, see the rejection of claim 117 above (Falcon: fig.2). 
With respect to claim 125-128, 140-143, Owens discloses wherein the transmitted signals are recorded by the portable device and the car 
audio system (Falcon: col.6 ln.54-60). 
With respect to claims 129-131, 144-146, Owens discloses wherein the interface comprises a microchip (Owens: fig.9 :Master 
Processor). 
With respect to claim 148, Owens discloses wherein the charging circuit comprises first and second inductive charging circuits 
associated with the interface and the portable device (Falcon: col.3 ln.56-64). 

Claims 13, 32, 52 and.68 lack an inventive step under PCT Article 33(3) as being obvious over Owens et al (US 2002/0084910 AI) in 
view of Beckert (US 6,175,789 Bl) and in view of Chew (US 6,389,560) and in view of Falcon (US 6,993,615 B2) in view ofLazzeroni 
(US 2003/0026440 AI). . 

With respect to claims 13, 32, 52, 68, Owens discloses the system of claim l however does not disclose expressly wherein the portable 
device is a cell phone. Lazzeroni discloses an integration system comprising a cell phone (fig.l #11 0). At the time of the invention it 
would have been obvious to a person of ordinary skill in tlie art intgrate a cell phone into the audio system of Owens. The motivation for 
rloinP so would have heen to allow a user receive nhone calls throm~h the ... , , svstem 

Form PCTIISA/237 (Supplemental Box) (April 2007) 
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Claims 71-77 and 81-87lack an inventive step under PCT Article 33(3) as being obvious over Falcon (US 6,993,615 B2) in view of 
Chew (US 6,389,560). 

With respect to claims 71, 81 Falcon discloses a method for wirelessly integrating a portable device (fig.4 #102) for use with a car 
audio/video system (fig.4 #200) comprising: establishing a wireless communications link between the car audio system and the portable 
device (col.3 ln.65-67, co\.4 ln.l-15); processing video information into a format compatible with the car audio /video system (col.4 
ln.25-42) and transmitting the processed video information generated by the portable device to the car audio/video system (col. 9 ln.13-
24 "map"), displaying the processed video information and playing the audio signals over the car stereo system. 
Owens does not disclose expressly wherein an integration subsystem generates a device presence signal for maintaining the car audio 
system in a state responsive to the portable device. Chew discloses a integration subsystem (fig. 1 # 17, 18) for connecting a plurality of 
external devices to a computing system wherein the subsystem transmits a presence signal ("port number") to the computing system as 
an indication of a connected external device (co1.4 ln.58-67, col.5 ln.l-14). At the time of the invention it would have been obvious to a 
person of ordinary skill in the art to include the integration subsystem of Chew in the. interface of Owens. The motivation for doing so 
would have been to notify the car audio system of a newly attached or detached external device. 
With respect to claims 72-77, 82-87, Falcon discloses wherein the integration system processes data into a format compatible with the 
car audio system and dispatches commands to the external devices for execution thereby (Falcon: col.3 ln.65-67, col.4 ln.l-42). 

Claims 78-80 and 88-90 lack an inventive step under PCT Article 33(3) as being obvious over Falcon (US 6,993,615 B2) in view of 
Chew (US 6,389,560) in view of Beckert (US 6, 175,789 B 1). 

With respect to claims 78-80, 88-90, Falcon does not disclose e"Xpressly receiving spoken control commands. Beckert discloses a 
method of integrating a portable device with a car audio system wherein spoken commands are received to control the portable device 
and car ausio system (Beckert: col.4 ln.l7-32). At the time of the invention it would have been obvious to a person of ordinary skill in 
the art to use the voice input system of Beckert in the integration system of Falcon. The motivation for doing so would be to supply a 
user with a hands free control of the system. 

Claims 92-103 lack an inventive step under PCT Article 33(3) as being obvious over Zaner et al (US 2005/0172001 AI) in view of 
Lazzeroni et al (US 2003/0026440 AI) in view of Chew (US 6,389,560). 

With respect to claim 92, Zaner discloses a multim~dia devic.e integration system comprising: a audiovisual system (fig.! # 106,1 08) 
having a display associated therewith; a cellular telephone (fig. I # l 02,1 04) external to the car audiovisual system, the cellular telephone 
including a receiver for receiving a broadcast radio transmission transmitted to the cell phone; and an interface in communication with 
the car audiovisual system that processes the broadcast radio tranmission into a format compatible with the audiovisual system, and 
transmits the processed radio transmission to the audio visual system for playing (pg.2 [0022]). 
Zaner does not disclose expressly wherein the audio visual system is a car audiovisual system. Lazzeroni discloses an integration system 
for integrating a cell phone with a car audio visual system (pg.3 [0043]). At the time of the invention it would have been obvoius to a 
person of ordinary skill in the art to allow the cell phone ofZaner to communicate with a car audio system as taught by Lazzeroni. The 
motivation for doing so would have been to communicate information received by a cell phone to the audio system of a vehicle. 
Zaner does not disclose expressly wherein an integration subsystem generates a device presence signal for maintaining the car audio 
system in a state responsive to the portable device. Chew discloses a integration subsystem (fig. I #17, 18) for connecting a plurality of 
external devices to a computing system wherein the subsystem transmits a presence signal ("port number") to the computing system as 
an indication of a connected external device (col.4 ln.58-67, col.5 ln.1-14). At the time of the invention it would have been obvious to a 
person of ordinary skill in the art to include the integration subsystem of Chew in the interface of Zaner. The motivation for doing so 
would have been to notify the car audio system of a newly attached or detached external device. 
With respect claims 93-98, Zaner discloses wherein the broadcast radio transmission comprises a satellite radio transmission, live radio 
transmission, streamed audio, video transmission, live video transmission, streamed video transmission (Zaner: pg,2 (0031 ]). 
With respect to claims 99-100, Zaner discloses wherein the received information is processed into a format compatible with the 
audiovisual system (pg.2 [0032]). 
With resepect to claimslOl-103, Zaner discloses wherein the cell phone receives navigational information (pg.5 [0069]). 

Claims 104-110 lack an inventive step under PCT Article 33(3) as being obvious over Romano et al (US 2003/0156200 AI) in view of 
Lazzeroni et al (US 2003/0026440 AI) in view of Chew (US 6,389,560). 

With respect to claim 104, Romano discloses a multimedia device integration system comprising: a visual system (fig. 7), a digital 
camera (fig.7 #332) external to the visual system, and a an interface (fig.7 #342) for processing and transmitting signals in a format 
compatible with the visual system for display upon the visual system. 
Romano does not disclose expressly wherein the the visual system is a car audiovisual system. Lazzeroni discloses an integration 
system for integrating an external device with a car audio visual system (pg.3 [0043]). At the time of the invention it would have been 
obvoius to a nerson · '<kill in the "rt tn ,.now the iliPital ""m"r" , to · , with a car mtilin <:vstem a<: t;maht 

Form PCT/ISA/237 (Supplemental Box) (April 2007) 

Page 1131 of 1320



• 
WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY 

Supplemental Box 
In case the space in any of the preceding boxes is not suffici&mt. 

PCT/US2007/072182 25.09.2008 

International application No. 
PCT/US07/72182 

by Lazzeroni. The motivation for doing so would have been to communicate information stored on the camera to the audio system of a 
vehicle. 
Romano does not disclose expressly wherein an integration subsystem generates a device presence signal for maintaining the car audio 
system in a state r~sponsive to the portable device. Chew discloses a integration subsystem (fig. I #17, 18) for connecting a plurality of 
external devices to a computing system wherein the subsystem transmits a presence signal ("port number") t() the computing system as 
an indication of a connected external device (col.4ln.58-67, col.5 ln.l-14). At the time of the invention it would have been obvious to a 
person of ordinary skill in the art to include the integration subsystem of Chew in the interface of Romano. The motivation for doing so 
would have been to notify the car audio system of a newly attached or detached external device. 
With respect to claims 105-106, Romano discloses wherein the transmitted data is controlled by the visual system, wherein the data is 
processed into a format compatible with the visual system (Romano: pg.2 [0024]). 
With respect to claims 107-110, Romano discloses wherein the data is a video image (pg.3 [0030]). 

Claims 111-116 lack an inventive step under PCT Article 33(3) as being obvious over Lazzeroni et al (US 2003/0026440 A 1) in view of 
Owens et al (US 2002/0084910 AI). 

With respect to claim Ill, Lazzeroni discloses a multimedia device integration ssytem comprising: a car audio visual system (fig.l 
#100); a portable navigation device (fig. I #112) external to the car audio visual system and an interface (fig. I #120) in electrical 
communication with the car audiovisual system and the portable device, wherein interface processes data from the.navigational unit and 
transmits them to the car audiovisual system. 
Lazzeroni does not disclose expressly wherein the interface transmits video signals to the audio visual system for display. Owens 
discloses an integration device that transmits video data through car audiovisual system (pg.3 [0037]). At the time of the invention it 
would have been obvious to a person of ordinary skill in the art to display available auxilairy selections such as "GPS" on the head unit 
of a car audio system. The motivation for doing so would have been to allow a user a visual display of available auxiliary units. 
With respect to claim 112, Lazzeroni discloses wherein the data is processed into a format compatible with the car ;mdio visual system 
(Lazzeroni: pg.5 [0058]). 
With respect to claim 113-116, Lazzeroni discloses wherein the data comprises a map and audio signal for reproduction (Lazzeroni: fig. I 
#112). 

Claims 151-154 lack an inventive step under PCT Article 33(3) as being obvious over Owens et al (US 200210084910 AI) in view of 
Chew (US 6,389,560) and in view of Falcon (US 6,993,615 B2) in view ofDiStefano (US 7,288,918 B2). · 

With respect to claims 151 Owens discloses a multimedia device integration system comprising: a car audio system (fig. I # l 0) having a 
display; a portable device (fig. I #42,44,46,48) external to the car audio system; an interface (fig.l #30,40) in communication with the 
portable device and the car audio system for transmitting processed video information from the portable device to the car audio system. 
Owens does not disclose expressly wherein an integration subsystem generates a device presence signal for maintaining the car audio 
system in a state responsive to the portable device. Chew discloses a integration subsystem (fig. I #17, 18) for connecting a plurality of 
external devices to a computing system wherein the subsystem transmits a presence signal ("port number") to the computing system as 
an indication of a connected external device (col.4 ln.58-67, eol.5 ln.l-14). At the time of the invention it would have been obvious to a 
person of ordinary skill in the art to include the integration subsystem of Chew in the interface of Owens. The motivation for doing so 
would have been to notify the car audio system of a newly attached or detached external device. 
Owens does not disclose expressly wherein the ·interface commUnicates wirelessly. Falcon discloses an interfacing system (fig.2 
#142,146) for communication a portable device (fig.4 #102) with a car audio system (fig.4 #200) wherein the communication is of a 
wireless nature (col.3 ln.65-67, col.4 ln.l-15). At the time of the invention it would have been obvious to a person of ordinary skill in the 
art to allow the portable device of Owens to communicate with the car audio system wirelessly. The motivation for doing so would have 
been to allow a user to move the portable device about the cabin of the vehicle. Falcon also discloses that the portable device may be 
charged when docked to the audio system (col.3 ln.56-64). 
Falcon does not disclose expressly wherien the charging circuit charges the portable device wirelessly. DiStefano discloses a wireless 
battery charging circuit (fig.l). At the time of the invention it would have been obvious to a person of ordinary skill in the art to use the 
wireless battery charging circuit of DiStefano in the invention of Falcon in combination with Owens. The motivation for doing so would 
have been to charge the portable device when not docket to the car audio system. 
With respect to claim 152, Owens discloses wherein the charging circuit comprises first and second inductive charging circuits 

associated with the interface and the portable device (Falcon: col.3 ln.56-64). 
With respect to claims 153-154, Owens discloses wherein the integration system processes data into a format compatible with the car 
audio system (Beckert: col.l ln.63-67, co1.2ln.1-30) and dispatches commands to the external devices (Owens: pg.2 [0034]) for 
execution thereby. 
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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )IZ! Responsive to communication(s) filed on 27 June 2006. 

2a)0 This action is FINAL. 2b)[8J This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)[8J Claim(s) 1-91 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)0 Claim(s) __ is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)[8J Claim(s) 1-91 are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17 .2(a)). 

*See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) 0 Notice of References Cited (PT0-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

4) 0 Interview Summary (PT0-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) 0 Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Off1ce 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ . 

Office Action Summary Part of Paper No./Mail Date 20080904 
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Application/Control Number: 11/475,847 

Art Unit: 2615 

DETAILED ACTION 

Election/Restrictions 

Page 2 

Restriction to one of the following inventions is required under 35 U .S.C. 121: 

I. Claims 1-90, drawn to a system and method of integrating a portable 

device with a car audio/video system, classified in class 381, subclass 86. 

II. Claim 91, drawn to a docking station comprising a base portion, a bottom 

member and a top member, classified in class 710, subclass 303. 

The inventions are distinct, each from the other because of the following reasons: 

Inventions I and II are related as combination and subcombination. Inventions in 

this relationship are distinct if it can be shown that (1) the combination as claimed does 

not require the particulars of the subcombination as claimed for patentability, and (2) 

that the subcombination has utility by itself or in other combinations (MPEP § 

806.05(c)). In the instant case, the combination (I) as claimed does not require the 

particulars of the subcombination (II) as claimed because the communication between 

the portable device and the car audio/video system is not solely based on a docking 

station having the structure described in the subcombination. The combination 

describes other means of communication such as wireless communication or a docking 

slot within the car audio/video system. The subcombination has separate utility such as 

providing power to a portable device. 

The examiner has required restriction between combination and subcombination 

inventions. Where applicant elects a subcombination, and claims thereto are 
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subsequently found allowable, any claim(s) depending from or otherwise requiring all 

the limitations of the allowable subcombination will be examined for patentability in 

accordance with 37 CFR 1.1 04. See MPEP § 821.04(a). Applicant is advised that if 

any claim presented in a continuation or divisional application is anticipated by, or 

includes all the limitations of, a claim that is allowable in the present application, such 

claim may be subject to provisional statutory and/or nonstatutory double patenting 

rejections over the claims of the instant application. 

Restriction for examination purposes as indicated is proper because all these 

inventions listed in this action are independent or distinct for the reasons given above 

and there would be a serious search and examination burden if restriction were not 

required because one or more of the following reasons apply: 

(a) the inventions have acquired a separate status in the art in view of their 

different classification; 

(b) the inventions have acquired a separate status in the art due to their 

recognized divergent subject matter; 

(c) the inventions require a different field of search (for example, searching 

different classes/subclasses or electronic resources, or employing different 

search queries); 

(d) the prior art applicable to one invention would not likely be applicable to 

another invention; 

(e) the inventions are likely to raise different non-prior art issues under 35 U.S.C. 

101 and/or 35 U.S.C. 112, first paragraph. 
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This application contains claims directed to the following patentably distinct 

species of the claimed invention. If an election of group I is made, a further election of a 

related species must also be made. 

Group 1: Species 1 is drawn to the use of a first and second wireless interface as 

the communication means between the car audio/video system and the portable device, 

as in figures 18-19 and 22-23, claims 1-38 and 71-90. 

Group 1: Species 2 is drawn to the use of a docking slot as the communication 

means between the car audio/video system and the portable device, as in figures 20-21, 

claims 39-70. 

Applicant is advised that the reply to this requirement to be complete must 

include (i) an election of a invention to be examined even though the requirement 

may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing 

the elected invention. 

The election of an invention may be made with or without traverse. To reserve a 

right to petition, the election must be made with traverse. If the reply does not distinctly 

and specifically point out supposed errors in the restriction requirement, the election 

shall be treated as an election without traverse. Traversal must be presented at the time 

of election in order to be considered timely. Failure to timely traverse the requirement 

will result in the loss of right to petition under 37 CFR 1.144. If claims are added after 

the election, applicant must indicate which of these claims are readable on the elected 

invention. 
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If claims are added after the election, applicant must indicate which of these 

claims are readable upon the elected invention. 

Should applicant traverse on the ground that the inventions are not patentably 

distinct, applicant should submit evidence or identify such evidence now of record 

showing the inventions to be obvious variants or clearly admit on the record that this is 

the case. In either instance, if the examiner finds one of the inventions unpatentable 

over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C. 

1 03(a) of the other invention. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to JASON R. KURR whose telephone number is (571 )272-

0552. The examiner can normally be reached on M-F 1 O:OOam to 6:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Vivian Chin can be reached on (571) 273-7848. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jason R Kurr/ 
Examiner, Art Unit 2615 

Nivian Chin/ 
Supervisory Patent Examiner, Art Unit 2615 
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' tA ........ 

1 IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

~ail Stop Amendrnent 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Re: Our file: 
Applicant: 
Serial No.: 
Filed: 
For: 

Sir: 

99879-00026 
Ira Marlowe 
11/475,847 
06/27/2006 
Multimedia Device Integration System 

Customer No. 27614 

Examiner: Not Yet Assigned 
Art Unit: 2618 

Enclosed for filing in the United States Patent and Trademark Office is the following: 

I. 
2. 
3. Copies ofReferences 10, II, 21, 22, 32, 33, 40, 41, 47,48 and 54-120 from Form PT0-1449 
4. Transmittal Sheet 
5 Postcard Receipt 

CONDITIONAL PETITION 
If any extension of time is required for the submission of the above-identified items, Applicant requests that this 

be considered a petition therefor. Please charge any additional charges or any other charges relating to this matter, or 
credit any overpayment, to the Deposit Account of the writer, Account No. 503571. A duplicate copy of this letter is 
enclosed. 

Check One and Complete: 

0 CERTIFICATE OF MAILING BY EXPRESS MAIL 

iscia 
Registration o. 33,884 
McCarter & English, LLP 
Four Gateway Center 
100 Mulberry Street 
Newark, NJ 07102 
Tel: (973) 639-8493 
Fax: (973) 297-6627 

I hereby certify that this correspondence is being deposited with the United States Postal Service, postage 
prepaid, as "Express Mail Post Office to Addressee," Mailing Label No. to the Commissioner for 
Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on _____ . 

[g'J CERTIFICATE OF MAILING BY FIRST CLASS MAIL 

I hereby certify that this correspondence is being deposited with the United States Postal Service, First Class 
Mail, postage prepaid, to Mail Stop Amendment, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 

on 81\~o\OJ . . :Jo 
~~ ll 0 ':1¥--
'~teFava 
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TRANSMITTAL OF INFORMATION DISCLOSURE STATEMENT 
(Under 37 CFR 1.97(b) or 1.97(c)) 

In Re Application Of: Ira Marlowe 

Docket No. 
99879-00026 

Application No. Filing Date Examiner Customer No. Group Art Unit Confirmation No. 

11/475,847 06/27/2006 

Title: Multimedia Device Integration System -
~ 

I "'-<> !. 
I FEB 2 o 2007 w,' 

Not Yet Assigned 

Address to: 

Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 

37 CFR 1.97(b) 

27614 2618 9001 

1. l8l The Information Disclosure Statement submitted herewith is being filed within three months of the filing 
of a national application other than a continued prosecution application under 37 CFR 1.53(d); within 
three months of the date of entry of the national stage as set forth in 37 CFR 1.491 in an international 
application; before the mailing of a first Office Action on the merits, or before the mailing of a first Office 
Action after the filing of a request for continued examination under 37 CFR 1.114. 

37 CFR 1.97(c) 

2. 0 The Information Disclosure Statement submitted herewith is being filed after the period specified in 37 
CFR 1.97(b), provided that the Information Disclosure Statement is filed before the mailing date of a 
Final Action under 37 CFR 1.113, a Notice of Allowance under 37 CFR 1.311, or an Action that 
otherwise closes prosecution in the application, and is accompanied by one of: 

0 the statement specified in 37 CFR 1.97(e); 

OR 

0 the fee set forth in 37 CFR 1.17(p). 

P10AIREV06 

Page 1154 of 1320



·~~~====~==============================================~====================~ 
TRANSMITTAL OF INFORMATION DISCLOSURE STATEMENT Docket No. 

99879·00026 (Under 37 CFR 1.97(b) or 1.97(c)) 

In ReApplication of: lra Marlowe 

Application No. Examiner Customer No. Group Art Unit Confirmation No. 

11/475,847 

Filing Date 

06127/2006 Not Yet Assigned 27614 2618 9001 

Title: )\'!'~ed·a Device Integration System 
~1:'1-~..,..0 

!. 
( rEB .2. o 2001 w 1 

\1-A 1; 
Payment of Fee 

(Only complete if Applicant elects to pay the fee set forth in 37 CFR 1.17(p)) 

0 A check in the amount of is attached. 
I2SI The Director is hereby authorized to charge and credit Deposit Account No. 503571 

as described below. ---------

0 Charge the amount of 
I2SI Credit any overpayment. 
I2SI Charge any additional fee required .. 

0 Payment by credit card. Form PT0-2038 is attached. 
WARNING: Information on this form may become public. Credit card information should not be 
included on this form. Provide credit card information and authorization on PT0-2038. 

Certificate of Transmission by Facsimile* 

I certify that this document and authorization to charge deposit 
account is being facsimile transmitted to the United States 
Patent and Trademark Office (Fa: ) 

(Date) 

Siguature 

Typed or Primed Name of Persou Siguiug Certificate 

*This ~ertifica~t 1 y only be used if paying by 

depoSit \'1\"~"rv---' 

Michael R. Friscia 
Registration No. 33,884 
McCarter & English, LLP 
Four Gateway Center 
100 Mulberry Street 
Newark, NJ 07102 
Tel: (973) 639·8493 
Fax: (973) 297·6627 

cc: 

Certificate of Mailing by First Class Mail 

I hereby certify that this correspondence is being deposited 
with the United States Postal Service with sufficient postage 
as first class mail in an envelope addressed to "Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450" (37 
CFR 1.8(a)) on 

d\\\0\\1] ' 
(Date) ~ 

~(\{\ \. \\. ~ ~fL. -

/ --siijiiature of Perso11 Mailiug Correspoudeuce 

"-.,__../ Janelle Fava 

Typed or Priuted Name of Perso11 Maili11g Certificate 

Dated: 

P10AIREV06 
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< Docket Number (Oplional) I Applicalion Number 

99879-00026 111475,847 
_INFORMATION DISCLOSURE CITATION Applicant(s) 

~ (Use several sheets if necessary) Ira Marlowe 

~ Filing Date I Group Art Unit 

~ 06/27/2006 2618 
rr::.o ,. v Luu, A~ 

U.S. PATENT DOCUMENTS 

~liNER &7 DOCUMENT NUMBER DAn: NA~U: SUBCLASS 
FILING DATE 

rfJAO:§ 
CLASS 

IF APPROPRIATE 

I 6,993,615 0113112006 Falcon 710 303 11/15/2002 

2 6,629,164 09/30/2003 Bhogal, et al. 711 111 11/03/2000 

3 6,653,948 11/25/2003 Kunimatsu, et al. 340 995.19 06/05/2000 

4 6,648,661 11/18/2003 Byrne, et al. 439 188 11108/2002 

5 6,591,085 07/08/2003 Grady 455 42 07/17/2002 

U.S. PATENT APPLICATION PUBLICATIONS 

*EXAMINER FILING DATE 
INITIAL 

REF DOCUMENT NUMBER DATE NAME CLASS SUBCLASS 
IF APPROPRIATE 

6 US 2005/0239434 A1 10/27/2002 Marlowe 455 345 03/03/2005 

7 US 2004/0151327 A1 08/05/2004 Marlowe 381 86 12/10/2003 

8 US 2004/0091123 A1 05/13/2004 Stark, et al. 381 86 11/08/2002 

9 US 2003/0215102 A1 11/20/2003 Marlowe 381 77 12/11/2002 

FOREIGN PATENT DOCUMENTS 

REF DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS 
Translation 

YES NO 

OTHER DOCUMENTS (Including Author, Title, Date, Perti11e11t Pages, Etc.) 

VoiceBox Technologies, printout from website http://www.voiceboxtechnologies.com/auto.php (2 pages). 

10 

"Video: A Dashboard That is Really a PC," printout from website http://news.com.com/1606-2_3-6052333.html (3 pages). 

II 

EXAMINER DATE CONSIDERED 

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP Section 609; Draw line through citation if not in conformance and 
not considered. Include copy of this form with next communication to applicant. 

Form PTO-A820 
(also form PT0-1449) 

P09NREV05 Patent and Trademark Office' U.S. DEPARTMENT OF COMMERCE 

SHEET 1 OF 12 
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Docket Number (Optional) I Application Number 

99879-00026 11/475,847 

INFORMATION DISCLOSURE CITATION Applicant(s) 

(Use several sheets if necessary~ Ira Marlowe 
Filing Date I Group Art Unit 

06/27/2006 2618 

U.S. PATENT DOCUMENTS 

••:XAMIN.:R 
DATE SUBCLASS 

FILING DATE 
REF DOCUMENT NUMBER Nt\1\H: CLASS 

INITIAL IF APPROPRIATE 

12 6,396,164 05/28/2002 Barnea, et al. 307 10.1 10/20/1999 

13 6,389,332 05/14/2002 Hess, et al. 701 1 05/01/2000 

14 6,374,177 04/16/2002 Lee, et al. 701 200 09/20/2000 

15 6,346,917 02/12/2002 Fuchs, et al. 343 713 Il/09/2000 

16 6,330,337 I2/11/200I Nicholson, et al. 38I 86 01/19/2000 

U.S. PATENT APPLICATION PUBLICATIONS 

*EXAMINER fiLING DATE 
INITIAL REF DOCUMENT NUMBER DATE NAME CLASS SUBCLASS 

IF APPROPRIAH: 

17 US 2003/0086699 AI 05/08/2003 Benyamin, et al. 386 96 02/IS/2002 

18 US 2003/0053638 AI 0312012003 Yasuhara 381 86 09/13/2002 

19 US 2003/0007649 A 1 01/09/2003 Riggs 381 86 06/14/2002 

20 US 2002/0197954 AI I2/26/2002 Schmitt, et al. 455 41 12/31/2001 

FOREIGN PATENT DOCUMENTS 

REF DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS 
Translation 

YES NO 

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc.) 

"Blitz Safe Offers XM Cables for Radios," printout from website 
http://www .twice.com/article/CA190041.html?text=blitz+safe (2 pages) 

21 

"lnteffiration Products May I~act Satellite Radio," firintout from website 
http: www.twice.com/article/ A200541.html?text=b itz+safe (3 pages) 

22 

EXAMINER DATE CONSIDERED 

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP Section 609; Draw line through citation if not in conformance and 
not considered. Include copy of this form with next communication to applicant. 

Form PTO-A820 
(also form PT0-1449) 

P09AIREV05 Patent and Trademark Office' U.S. DEPARTMENT OF COMMERCE 

SHEET 2 OF 12 
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Docket Number (Optional) 'Application Number 

99879-00026 11/475,847 
INFORMATION DISCLOSURE CITATION Applicant(s) 

(Use several sheets if necessary) Ira Marlowe 
Filing Date I Group Art Unit 

06/27/2006 2618 

U.S. PATENT DOCUMENTS 

••:XAMINER 
RU' DOCU~U:NT NUMBER DAH: NAME SUBCLASS 

FII.ING D,\ TE 
CLASS 

INITIAL IF APPROPRIATE 

23 6,295,033 09/25/2001 Chatzipetros, et al. 343 713 05/25/1999 

24 6,278,697 08/21/2001 Brody, et al. 370 310 07/29/1997 

25 6,163,079 12/19/2000 Miyazaki, et al. 307 10.1 07/23/1998 

26 6,157,725 12/05/2000 Becker 381 86 12/10/1997 

27 6,058,319 05/02/2000 Sadler 455 569 03/05/1997 

U.S. PATENT APPLICATION PUBLICATIONS 

•EXAMINER FILING DATE 
INITIAL 

REF DOCUMENT NUMBER DATE NAME CLASS SUBCLASS 
IF APPROPRIATE 

28 US 2002/0180767 A1 12/05/2002 Northway, et al. 345 698 06/04/2001 

29 US 2002/0133610 A1 09/19/2002 Had land 709 230 05/03/2002 

30 US 2002/0091863 A1 07/1112002 Schug 709 250 10/19/2001 

31 US 2002/0085730 A1 07/04/2002 Holland 381 334 11/19/2001 

FOREIGN PATENT DOCUMENTS 

REF DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS 
Translation 

YES NO 

OTHER DOCUMENTS (lllcludillg Aut/tor, Title, Date, Pertine11t Pages, Etc.) 

"OEM Integration Poised for Stronff: Growth," printout from website 
http://www.twice.com/article/CA20 523.html?text=blitz+safe (3 pages) 

32 

"Biitzsafe Overview," from Blitzsafe.com website-"The Worldwide Leader in Aftermarket Interfaces and OEM 
Engineering" (I page). 

33 

EXAMINER DATE CONSIDERED 

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP Section 609; Draw line through citation if not in conformance and 
not considered. Include copy of this form with next communication to applicant. 

Form PTO-A820 
(also form PT0-1449) 

P09AIREV05 Patent and Trademark Office' U.S. DEPARTMENT OF COMMERCE 

SHEET 3 OF 12 
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Docket Number (Optional) I Application Number 

99879-00026 11/475,847 
INFORMATION DISCLOSURE CITATION Applicnnt(s) 

(Use several sheets if necessary) Ira Marlowe 
Filing Date I Group Art Unit 

06/27/2006 2618 

U.S. PATENT DOCUMENTS 

*EX,\~ liNER FILING DATE 
REF DOCUMENT NUMB.:R DATE NAME CLASS SUBCLASS 

INITIAL IF APPROPRIATE 

34 6,052,603 04/18/2000 Kinzalow, et at. 455 557 09/18/1997 

35 6,005,488 12/21/1999 Symanov, et al. 340 825.56 12/03/1997 

36 5,794,164 08/11/1998 Beckert, et al. 701 I 11/29/1995 

37 5,410,675 04/25/1995 Shreve, et al. 395 500 09/17/1993 

38 5,339,362 08/16/1994 Harris 381 86 01/07/1992 

U.S. PATENT APPLICATION PUBLICATIONS 

*EXAMINER FILING DATE 
INITIAL REF DOCUMENT NUMBER DATE NAME CLASS SUBCLASS 

IF APPROPRIATE 

39 US 200110044664 AI 11/22/2001 Mueller, et al. 700 94 03/23/2001 

FOREIGN PATENT DOCUMENTS 

REF DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS 
Translation 

YES NO 

OTHER DOCUMENTS (lucludi11g Author, Tirle, Date, Pertinent Pages, Etc.) 

"Delphi XM SKYFI(TM) RADIO," product description from XM Satellite Radio website (2 pages). 

40 

The New Delphi XM SKYFi Radio Add it to Any Car or Home Audio System, product description from www.xmradio.com 
(1 page). 

41 

EXAMINER DATE CONSIDERED 

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP Section 609; Draw line through citation if not in conformance and 
not considered. Include copy of this form with next communication to applicant. 

Form PTO-A820 
(also form PT0-1449) 

P09A/REV05 Patent and Trademark Office • U.S. DEPARTMENT OF COMMERCE 

SHEET 4 OF 12 
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Docket Number (Optional) I Application Number 

99879-00026 11/475,847 
INFORMATION DISCLOSURE CITATION Applicant(s) 

(Use sel'era/ sheets if necessary) Ira Marlowe 
Filing Date I Group Art Unit 

06/27/2006 2618 

U.S. PATENT DOCUMENTS 

*EXAMINER 
REF DOCUMENT NUMBER DATE CLASS SUBCLASS 

FILING DATE 
NAME 

INITIAL IF APPROPRIATE 

42 4,943,978 07/24/1990 Rice 375 1 01117/1989 

43 4,817,130 03/28/1989 Frimmel, Jr. 379 88 12/05/1986 

44 Re. 34,536 02/08/1994 Frimmel, Jr. 379 88 06/28/1990 

45 4,772,079 09/20/1988 Douglas, et al. 312 257 09/26/1986 

46 4,562,533 12/31/1985 Hodel, et al. 364 200 08/20/1984 

U.S. PATENT APPLICATION PUBLICATIONS 

•EXAMINER FILING DATE 
INITIAL 

REF DOCUMENT NUMBER DATE NAME CLASS SUBCLASS 
IF APPROPRIATE 

FOREIGN PATENT DOCUMENTS 

REF DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS 
Translation 

YES NO 

OTHER DOCUMENTS (lllcludillg Author, Title, Date, Perti11e11t Pages, Etc.) 

Mobile Electronics: News, "Soundgate to Release New GM and BMW Interfaces," December 2, 2002, ME-Mag.com 
(1 page). 

47 

"Welcome to Ventura Technology," from Venturatechnology.com (2 pages). 

48 

EXAMINER DATE CONSIDERED 

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP Section 609; Draw line through citation if not in conformance and 
not considered. Include copy of this form with ne"t communication to applicant. 

Form PTO·AB20 
(also form PT0-1449) 

P09AIREV05 Patent and Trademark Office' U.S. DEPARTMENT OF COMMERCE 

SHEET 5 OF 12 
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Docket Number (Optional) I Application Number 

99879-00026 11/475,847 
INFORMATION DISCLOSURE CITATION Applicant(s) 

(Use several sheets if necessary) Ira Marlowe 
filing Date I Group Art Unit 

0612112006 2618 

U.S. PATENT DOCUMENTS 

*EXAMINER 
REF DOCUMENT NUMBER DATE NAME CLASS SUBCLASS 

FILING DATE 

INITIAL IF ,\PPROPRIATE 

49 4,234,919 11/18/1980 Bruce, et at. 364 200 10/31/1978 

50 4,091,455 05/23/1978 Woods, et al. 364 200 12/20/1976 

51 4,068,104 01/10/1978 Werth, et al. 179 175.3 05/14/1976 

52 4,047,162 09/06/1977 Dorey, et al. 364 200 04/28/1975 

53 3,940,743 02/24/1976 Fitzgerald 340 172.5 11/05/1973 

U.S. PATENT APPLICATION PUBLICATIONS 

*EXAMINER FILING DATE 
INITIAL 

REF DOCUMENT NUMBER DATE NAME CLASS SUBCLASS 
IF APPROPRIATE 

FOREIGN PATENT DOCUMENTS 

REF DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS 
Translation 

YES NO 

OTHER DOCUMENTS (lllcludillg Author, Title, Date, Perti11e11t Pages, Etc.) 

Ventura Technology product descriptions from www.venturatechnology.net (1 page). 

54 

"Phatnoise Digital Media Players," product description from http:\www.phatnoise.com (2 pages). 

55 

EXAMINER DATE CONSIDERED 

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP Section 609; Draw line through citation if not in conformance and 
not considered. Include copy of this form with next communication to applicant. 

Form PTO-A820 
(also form PT0-1449) 

P09NREV05 Patent and Trademark Office* U.S. DEPARTMENT OF COMMERCE 
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Docket Number (Optional) l Application Number 

99879-00026 11/475,847 
INFORMATION DISCLOSURE CITATION Appllcant(s) 

(Use several shee/s if necessary) Ira Marlowe 
Filing Date . I Group Art Unit 

06/27/2006 2618 

*EXAMINER OTHER DOCUMENTS (Including A11thor, Title, Date, Pertinell/ Pages, Etc.) 
INITIAL 

"Automedia," magazine pages from June/July 1996 issue (2 pages). 

56 

"Automedia," magazine pages from January 1998 issue (2 pages). 

57 

"Automedia," magazine pages from February 1998 issue (2 pages). 

58 

"Automedia," magazine pages from July 1998 issue (2 pages). 

59 

"Automedia," magazine pages from September 1998 issue (2 pages). 

60 

"Automedia," magazine pages from November 1998 issue (12 pages). 

61 

"Automedia," magazine pages from February 1999 issue (2 pages). 

62 

"Automedia," magazine pages from February 1999 issue (2 pages). 

63 

"Car Stereo Review," magazine pages from June 1998 issue (5 pages). 

64 

·-·-
"Car Stereo Review," magazine pages from January 1999 issue (2 pages). 

65 

"Car Stereo Review," magazine pages from April1999 issue (3 pages). 

66 

"Car Audio and Electronics," magazine pages from December 1998 issue (2 pages). 

67 

EXAMINER DATE CONSIDERED 

*EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP Section 609; Draw line through citation if not in conformance and 
not considered. Include copy of this form with next communication to applicant. 

P09B/REV04 
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Oocket Number (Optional) I Application Number 

99879-00026 11/475,847 
INFORMATION DISCLOSURE CITATION Applicnnt(s) 

(Use several sheets if necessary~ Ira Marlwe 
Filing Oate I Group Art Unit 

06/27/2006 2618 

•EXAMIN~:R OTHER DOCUMENTS (brcluditrg Author, Title, Date, Perti11e11t Pages, Etc.) 
INITIAL 

"Car Audio and Electronics," magazine pages from April1999 issue (2 pages). 

68 

"Car Audio and Electronics," magazine pages from June 1999 issue (2 pages). 

69 

"Carsound," magazine pages from May/June 1999 issue (3 pages). 

70 

"Mobile Electronics Retailer," magazine pages from August 1997 issue (4 pages). 

71 

"Mobile Electronics," magazine pages from July 1999 issue (7 pages). 

72 

"Mobile Electronics," magazine pages from August 2000 issue {2 pages). 

73 

'Cesmobile," magazine pages from January 1999 issue (3 pages). 

74 

"The 12 Volt News," magazine pages from March 2002 issue (2 pages). 

75 

"P.I.E. Millennium Price Guide Make the Precision Decision," Precision Interface Electronics, Inc. (6 pages). 

76 

"PIE 1999 Price Guide," Precision Interface Electronics, Inc. (4 pages). 

77 

"Desi~n & Engineering Showcase Award," award ~resented to Precision Interface Electronics, Inc. for DPX Technology 
Digita Protocol Converter FRDN/PC-KNW, 2000 nternational CES (1 page). 

78 

"Desi~n & Engineering Showcase Award," award presented to Precision Interface Electronics, Inc. for DPX Technology 
Digita Protocol Converter GM9/PC-KNW, 2000 International CES (1 page). 

79 

EXAMINER DATE CONSIDERED 

*EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP Section 609; Draw line through citation if not in conformance and 
not considered. Include copy of this form with next communication to applicant. 

P09BIREV04 
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Docket Number (Optional) I Application Number 

99879-00026 11/475,847 
INFORMATION DISCLOSURE CITATION Appllcnnt(s) 

(Use several sheets if necessary~ Ira Marlowe 
Filing Date I Group Art Unit 

06/27/2006 2618 

·~:XAMINER OTHER DOCUMENTS (Including Author, Title, Date, Pertinelll Pages, Etc.) 
INITIAL 

Invoice dated January 28, 1998 from Precision Interface Electronics, Inc. for "Ford FCU-Sanyo Protocol," and "Ford RCU 
Sanyo Protocol" (I page). 

80 

Invoice dated January 29, 1999 from Precision Interface Electronics, Inc. for "Ford NCU-Sanyo Protocol" (1 page). 

81 

Invoice dated Aj.ril 26, 1999 from Precision Interface Electronics, Inc. for "9 Pin Gl\1-Kenwood Protocol," and "10 Pin 
GM-Kenwood rotocol" (I page). 

82 

Invoice dated April27, 1999 from Precision Interface Electronics, Inc. for "9 Pin GM-Kenwood Protocol" (I page). 

83 

Invoice dated May 27, 1999 from Precision Interface Electronics, Inc. for "10 Pin Gl\1-Kenwood Protocol," and "9 Pin 
GM-Kenwood Protocol" (1 page). 

84 

Invoice dated March 20, 2000 from Precision Interface Electronics, Inc. for "98-2000 Pre-Wired VW 6 DIS" (1 page). 

85 

Invoice dated March 20, 2000 from Precision Interface Electronics, Inc. for "98-2000 Pre-Wired VW 8 DIS," and 
"1998-2000 Audi to Pan 8 PC" (1 page). 

86 

Invoice dated December 17, 2001 from Precision Interface Electronics, Inc. for "98-02 Ford/Lincoln/Mercury" (1 page). 

87 

Invoice dated December 17, 2001 from Precision Interface Electronics, Inc. for "98-02 Ford/Lincoln/Mercury" (1 page). 

88 

Invoice dated May 29, 2002 from Precision Interface Electronics, Inc. for "95-01 GMC/Chev/Pontiac AUX," and "98-02 
Ford/Lincoln/Mere AU" (I page). 

89 

Toyota/A vox Interface Rev. Eng., Peripheral Model TIAS, created February 15, 1998 (1 page). 

90 

GM/Kenwood Translator diagram, created February 4, 1999 (2 pages). 

91 

EXAMINER DATE CONSIDERED 

*EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP Section 609; Draw line through citation if not in conformance and 
not considered. Include copy of this form with next communication to applicant. 

P098/REV04 
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Docket Number (Optional) I Application Number 

99879-00026 11/475,847 
INFORMATION DISCLOSURE CITATION Applicnnt(s) 

(Use several sheets if necessary) Ira Marlowe 
filing l>nte I Group Art Unit 

06/27/2006 2618 

·~;X,\MINER 
OTHER DOCUMENTS (lllcludilrg Awlror, Title, Date, Perti11e111 Pages, Etc.) 

INITIAL 

Ford/Audiovox Translator diagram, created December 29, 1997 (2 pages). 

92 

Component Side Silkscreen, created December 31, 1997 (2 pages). 

93 

Component Xray, created February 4, 1992 (2 pages). 

94 

"SoundGate, Ventura Announce Sophisticated OEM-Integration Interfaces," article from The 12 Volt News, December 
2002 (1 page). 

95 

"XMDirect Smart Digital Adapter," product description (3 pages). 

96 

"Breaking Protocol A Look at BlitzSafe's New DMX Protocol Converter Technology," November 1998 printout from 
http://www .blitzsafe.com/blitz_news/newsl 0 1998/body _news! 01998.html (2 pages). 

97 

"PIE Virtual Catalog," printout from http://web.archive.org/web/19981205005802/http:/www.pie.net/secl2sbl.htm (2 
pages). 

98 

"The UniLink Project," printout from website (2 pages). 

99 

"CD Changer Interfaces, "printout from http:l/web.archive.orglweb/19991012021952/soundgate.com/cd-inter.html (1 
page). · 

100 

-
"Digital Obsessions A Spotli~ht on Audio Gadgetry, ZDNet Music: The PhatNoise Car Audio System," printout from 
http://web.archive.org/web/2 000815203327/music.zdnet.com/features/phatnoise (3 pages). 

101 

"Bypassing and Switching With the CD4053 CMOS Analog MUX," printout from website (4 pages). 

' 
102 

"Device Profile: PhatNoise PhatBox Car MP3 Player," November 1, 2000, printout from 
http://techupdate.zdnet.com/techupdate/storics/main/0,14179,2649276,00.htm (4 pages). 

103 

EXAMINER DATE CONSIDERED 

*EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP Section 609; Draw line through citation if not in conformance and 
not considered. Include copy of this form with next communication to applicant. 

P09B/REV04 
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. Docket Number (Optional) I Application Number . 99879-00026 11/475,847 
INFORMATION DISCLOSURE CITATION Applicant(s) 

(Use se11eral sheets if necessary) Ira Marlowe 
Filing Dale I Group Art Unit 

06/27/2006 2618 

••:XAMI~ER OTHER DOCUMENTS (lllcllldillg A11tlror, Title, Date, Perti11e11t Pages, Etc.) 
INITIAL 

"The EZ Protoboard," printout from http://web.archive.org/web/200 106130951 05/http:/www .ajusd.org/-edward/ezproto 
(2 pages). 

104 

"TDICiub Forums: Reverse Engineering CD Changer Progress," April3, 2001, printout from website (3 pages). 

105 

"TDICiub Forums: Reverse Engineering CD Changer Progress Reports," April 5, 2001, printout from website (8 pages). 

106 

"Multi Technology Equipment- Home of the Neo MP3 Player," ~rintout from 
http:l/web.archive.org/web/20010413222617/ssiamerica.com/pro ucts/neo35/ (1 page). 

107 

"TDICiub Forums: Reverse Engineering CD Changer Protocol Update," April IS, 2001, printout from website (3 pages). 

108 

"The Car CD Changer Interface Page," printout from website (10 pages). 

109 

"SourceForge.net: Project Info- GNUiink," printout from http://sourceforge.net/projects/gnunilinkl (3 pages). 

110 

"EZ Protoboard News," printout from website (3 pages). 

Ill 

"GNUnilink- For All Your AUX-IN Needs ... , "printout from http://gnunilink.sourceforge.net/ (4 pages). 

112 

"VWCDPIC News, "printout from http://web.archive.org/web/2002070110154llhttp:/www.ajusd.orgl-edward/vwcdpic/ 
(8 pages). 

113 

"VWCDPIC News, "printout from http://web.archive.org/web/20021009014959/http:/www.ajusd.org/-edward/vwcdpic/ 
(10 pages). 

114 

"Neo Car Jukebox MP3 Player," printout from website (3 pages). 

115 

EXAMINER DATE CONSIDERED 

*EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP Section 609; Draw line through citation if not in conformance and 
not considered. Include copy of this form with next communication to applicant. 
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Docket Number (Optional) I Application Number . 99879-00026 111475,847 
INFORMATION DISCLOSURE CITATION Applicanl(s) 

(Use several sheers if necessary) Ira Marlowe 
Filing Date I Croup Arl Unit 

06/2712006 2618 

•EXAMINER 
OTHER DOCUMENTS (lllcludi11g Aut/tor, Title, Date, Perti11e11t Pages, Etc.) 

INITIAL 

"Mobile Electronic E-Newsletter" dated January 13, 2005 (4 pages) 

116 

"Axxess Introduces Two iPod Integration Units" product description dated January 19, 2005 (1 page). 

117 

"Even More iPod Adapters On the Way," printout from twice.com website (2 pages). 

118 

"Alpine Showing First MOST-Ready Product," printout from twice.com website (2 pages). 

119 

"Biuetooth Gradually Enters Car Audio," prinout from twice.com website (2 pages). 

120 

EXAMINER DATE CONSIDERED 

*EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP Section 609; Draw line through citation if not in conformance and 
not considered. Include copy of this form with next communication to applicant. 
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UNITED STATES PATENT AND TR-\DEMARK 0FFIGE 

APPLICATION NUMBER 

11/475,847 

27614 
MCCARTER & ENGLISH, LLP 
FOUR GATEWAY CENTER 
100 MULBERRY STREET 
NEWARK, NJ071 02 

FILING OR 371 (c) DATE 

06/27/2006 

Title: Multimedia device integration system 

Publication No. US-2007 -00 15486-A 1 
Publication Date: 01/18/2007 

UNITED STATES DEPART:viENT OF COMMERCE 
United States Patent and Trademark Office 
Addm" COMMISSIC!I\ER FOIZ PA'l'l':N'l'S 

PO Rox 14'i0 
Alexandria, Virginia 22313-1450 
wvtw.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Ira Marlowe 99879-00026 

CONFIRMATION NO. 9001 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication 
pursuant to 37 CFR 1.211, et seq. The patent application publication number and publication date 
are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases 
via the Internet at www.uspto.gov. The direct link to access the publication is currently 
http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the 
publication to applicant. A copy of the publication may be obtained from the Office upon payment 
of the appropriate fee set forth in 37 CFR 1.19(a)(1 ). Orders for copies of patent application 
publications are handled by the USPTO's Office of Public Records. The Office of Public Records 
can be reached by telephone at (703) 308-9726 or (800) 972-6382, by facsimile at (703) 305-8759, 
by mail addressed to the United States Patent and Trademark Office, Office of Public Records, 
Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions 
and the dates of receipt of correspondence filed in the Office, may also be accessed via the 
Internet through the Patent Electronic Business Center at www.uspto.gov using the public side of 
the Patent Application Information and Retrieval (PAIR) system. The direct link to access this 
status information is currently http://pair.uspto.gov/. Prior to publication, such status information is 
confidential and may only be obtained by applicant using the private side of PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling 
the Patent Electronic Business Center at 703-305-3028. 

Pre-Grant Publication Division, 703-605-4283 
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Page I of2/ p;j 1 
:rns PATENT AND 'IRADEMARK OmcE 

UNITED STATES DEPARTMENT OF COMMERCE 
United Stutc~ Potent und Trudcuwrk Office 
Addr<o: COMMISSIOJ\'ER FOR PATENTS 

P.O.Boxl450 
Aloxandrill, VU}!inia 22313-l4l0 
www.DJPto.gov 

APPLICATION NUMBER FILING OR 371 (c) DATE FIRST NAMED APPLICANT ATIORNEY DOCKET NUMBER 

11/475,847 06/27/2006 Ira Marlowe 99879-00026 

10/62/200~ ~ASF~~i 00000027 11475847 CONFIRMATION NO. 9091 
27614 FORMALITIES 
MCCARTER & ENGLISH, LLP 01 FC:2011 150.00 ()i) LETTER 
FOUR GATEWAY CENTER 02 FC:2111 250.00 OP 
100 MULBERRY STREET 

03 fC:2311 ~c~.c~ Oi 
04 FC:22U1 4Q{},(f~ ~f 

NEWARK, NJ 07102 05 fC:2202 1775.00"'0? 
06 fC:2051 65.00 OP 
07 tC:2031 125.00 OP 

Date Mailed: 07/25/2006 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Reguired To Avoid Abandorunent~ 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by 
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

• The statutory basic filing fee is missing. 
Applicant must submit $ 150 to complete the basic filing fee for a small entity. 

• The oath or declaration is unsigned. 

The applicant needs to satisfy suppi~Pmental fees problems indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• Additional claim fees of $2175 as a small entity, including any required multiple dependent claim fee, are 
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are due. 
• To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or 
declaration) as set forth in 37 CFR 1.16(f) of $65 for a small entity in compliance with 37 CFR 1.27, must be 
submitted with the missing items identified in this letter. 

SUMMARY OF FEES DUE: 

Total additional fee(s) required for this application is $2865 for a Small Entity 

• $150 Statutory basic filing fee. 
• $65 Surcharge. 

• The application search fee has not been paid. Applicant must submit $250 to complete the search fee. 
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• The application examination fee has not been paid. Applicant must submit $100 to complete the 
examination fee for a small entity in compliance with 37 CFR 1.27 

• The specification and drawings contain more than 100 pages. Applicant owes $125 for 38 pages in excess 
of 100 pages for a small entity in compliance with 37 CFR 1.27. 

• Total additional claim fee(s) for this application is $2175 

• $400 for 4 independent claims over 3. 
• $1775 for 71 total claims over 20. 

Replies should be mailed to: Mail Stop Missing Parts 

Commissioner for Patents 

P.O. Box 1450 

Alexandria VA 22313-1450 

A copy of this notice MUST be returned with the reply. 

Office of Initial Patent E mination (571) 272-4000, or 1-800-PT0-9199, or 1-800-972-6382 
PART 2- COPY TO BE RETURNED WITH RESPONSE 
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( SEP 29 1JJ06 ~ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

~'-~,. Stop Missing Parts 
"~QE¥111 ommissioner for Patents 

P.O. Box 1450 
Alexandria, VA 22313-1450 

Re: Our file: 
Applicant: 
Serial No.: 
Filed: 
For: 

Sir: 

99879-00026 
Ira Marlowe 
111475,847 
06/27/20006 
Multimedia Device Integration System 

Customer No. 27614 

Examiner: Not Yet Assigned 
Art Unit: 2618 

Enclosed for filing in the United States Patent and Trademark Office is the following: 

I. Response to Notice to File Missing Parts of Application Filing Date Granted 
2. Copy of Notice to File Missing Parts 
3. Executed Declaration and Power of Attorney 
4. Check in the amount of $2.925.00 
5. Transmittal Sheet 
6. Postcard Receipt 

CONDITIONAL PETITION 
If any extension of time is required for the submission of the above-identified items, Applicant requests that this 

be considered a petition therefor. Please charge any additional charges or any other charges relating to this matter, or 
credit any overpayment, to the Deposit Account of the writer, Account No. 503571. duplicate copy of this letter is 
enclosed. 

Check One and Complete: 

0 CERTIFICATE OF MAILING BY EXPRESS MAIL 

Registration No. 33,884 
McCarter & English, LLP 
Four Gateway Center 
I 00 Mulberry Street 
Newark, NJ 07102 
Tel: (973) 639-8493 
Fax: (973) 297-6627 

I hereby certify that this correspondence is being deposited with the United States Postal Service, postage 
prepaid, as "Express Mail Post Office to Addressee," Mailing Label No. to the Commissioner for 
Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on ____ _ 

By: ________ _ 

IZJ CERTIFICATE OF MAILING BY FIRST CLASS MAIL 

I hereby certify that this correspondence is being deposited with the United States Postal Service, First Class 
Mail, postage ~epaid, to Mail Stop Missing Parts, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-
1450 on 9 11® . 

4 B~!.l!>. !lb.., 
J elle Fava 

.MEI\5864513.1 

. -. 
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Response To Notice To File Missing Parts Of Application 
Filing Date Granted (PT0-1533)(Small Entity) 

In Re Application Of: Ira Marlowe 

Docket No. 

99879-00026 

Application No. 

11/475,847 

Filing Date 

06/27/2006 

Examiner Customer No. Group Art Unit Confirmation No. 

Not Yet Assigned 27614 2618 9001 

I '6tlofi': /! ltimedia Device Integration System 

1/ ~ 

~SEP 2 9 2006 ;) 

~ADEl-'"~7 Mail Stop Missing Parts -
COMMISSIONER FOR PATENTS: 

This is a response to the Notice to File Missing Parts of Application- Filing Date Granted (PT0-1533) mailed on 

07/25/2006 
Date 

Enclosed herewith for filing are the following: 

181 A copy of the Notice to File Missing Parts of Application- Filing Date Granted (PT0-1533). (REQUIRED) 

181 An oath or declaration in compliance with 37 CFR 1.63, including residence information and identifying the 
application by the above Application Number and Filing Date. 

181 A properly signed oath or declaration in compliance with 37 CFR 1.63. 

0 An oath or declaration in compliance with 37 CFR 1.63 listing the names of all inventors and signed by the 
omitted inventor(s), identifying this application by the above Application Number and Filing Date. 

0 A verified English translation of the non-English lf!nguage application papers as originally filed. It is requested 
that this translation be used as the copy for examination purposes in the United States Patent and Trademark 
Office. 

0 verified small entity declaration(s) ------

0 is/are attached. 

0 was/were filed on 

0 A separate request for refund. 

181 Other (list): 

Transmittal Sheet 
Postcard Receipt 

1010· /2006 UASFAWl 00000027 11475847 

08 F :2251 60.00 OP 

[Page 1 of3) P31SMALUREV06 
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· RespQnse To Notice To File Missing Parts Of Application 
Filing Date Granted (PT0-1533)(Small Entity) 

In Re Application Of: 
Ira Marlowe 

Docket No. 

99879-00026 

Application No. 

11/475,847 

Filing Date 

06/27/2006 

Examiner Customer No. Group Art Unit Confirmation No. 

Not Yet Assigned 27614 

Invention: Multimedia Device Integration System 

TO THE COMMISSIONER FOR PATENTS: 

Mail Stop Missing Parts 

IZI Completion of application fees as calculated below: 

~ Utility application basic fee 

0 Design application basic fee 

IZI Search Fee 

IZI Examination Fee 

IZI Total number of independent claims= 7 

IZI Total number of claims = 91 

0 Multiple dependent claims 

2618 

IZI Surcharge for late payment of filing fee and/or late filing of original declaration or oath 

0 Petition and fee for filing by other than all the inventors or a person not the inventor 

0 Fee for processing an application filed with a non-English language specification 

IZI Application size fee for total pages in excess of 1 00 pages 

9001 

$150.00 

$250.00 

$100.00 

$400.00 

$1,775.00 

$65.00 

$125.00 

Total completion of application fees $2,865.00 

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a response to the 
above-identified Notice to File Missing Parts of Application. The requested extension is as follows (check time period 
desired). If an additional time extension is required, please consider this a petition therefor. 

IZI One month 0 Two months 0 Three months 0 Four months 0 Five months 

from: 09/25/2006 until: 10/25/2006 
Date Date 

Total time extension fees $60.00 

Total fees due $2,925.00 

(Page 2 of 31 P31SMALUREV06 
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Response To Notice To File Missing Parts Of Application 

Filing Date Granted (PT0-1533) (Small Entity) 
Docket No. 

99879-00026 

In Re Application Of: Ira Marlowe 

Application No. 

111475,847 

Filing Date 

06/27/2006 

Examiner 

Not Yet Assigned 

Invention: Multimedia Device Integration System 

Customer No. Group Art Unit Confirmation No. 

27614 2618 9001 

TO THE COMMISSIONER FOR PATENTS: 

Mail Stop Missing Parts 

The fee of $2,925.00 is to be paid as follows: 

fZI A check in the amount of the fee is enclosed. 

fZI The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 
Deposit Account No. 503571 

[.81 If an additional extension of time is required, please. consider this a petition therefor and charge 
any additional fees which may be required to Deposit Account No. 503571 

0 Payment by credit card. Form PT0-2038 is attached. 

WARNING: Information on this form may become public. Credit card information should not be 
included on this form. Provide credit card information and authorization on PT0-2038. 

\ \Jigllature\\ 

Michael R. Friscia \1 
Registration No. 33,884 
McCarter & English, LLP 
Four Gateway Center 
100 Mulberry Street 
Newark, NJ 07102 
Tel: (973) 639-8493 
Fax: (973) 297-6627 

cc: 

(Page 3 of31 

Dated: 

I hereby certify that this correspondence is being 
deposited with the United States Postal Service with 
sufficient postage as first class mail in an envelope 
addressed to "Commissioner for Patents, P.O. Box 1450, 
Alexan~ria, VA 22313-1450" [37 CFR 1.8(a)) on 

'1JaJ\o~a . 
~~ ((\ 

/ '1/'"lH \to jl':\1 /{,... 
<..::.._gnatu':eJ~rsoll Maili11g Correspondence 

- Janelle Fava 
Typed or Primed Name of Perso11 Maili11g Correspondence 

P31 SMALUREV06 
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811 tzsafe 

'1:! , . ~E~LARAT\ON AND POWER OFAnORNEY-' 
SEP 2 9 2006 (Patent, Design or C·I·P AppllcaUon) 

I 

~001 

-NO. 2087=P. 
Attorney Docket' No. 

99879-ll0026 

l ' A below-named inventor, I heraby declare that: 
1'1'16idence, post office address and ciUzenshlp are ar. stated belOw next to my name. 

elleve I am the t1riglnal, lirst and sole irwantor (if onl:' one 1161116 h; fisted below) or an original, first a11d jo1nl inventor (It pltlrCll namaG are stated 
4'?'1i~DeAP..~ below) or 11\e subjeot m~ which Is !;lalmad and for whrdl a patent is sought on Lha Invention entitled: MULTIMEDIA Qf;\(ICE INTEGRATIQ~ 

IDID:fiM the speoificallon of whlcll 

__ is atla<:tled hereto 
....L,_ was filed on ~~ as App!IJatlon Serial No. 11/475.847 and was .amended ~>n --........,::-:---;;--:--:-.-

(If sppllcable) 
I hereby alate that I have reViewed 11nd 111\derstand lhe ccmtenta of U\0 above-entitled spselflt:atlon, Including lhs claims, as ameMad by any 
amendmel'lt referred to above. 
I acknowledgelhe duty to diGclose lnformillioo which is malarial to patenlabl!ity as deflnetlfll 37 C.F.R. §1.56. 
I llereby claim foreign prlorily benento under 35 U,S,C. §119(a)-(d) Of §3G6(b) of any foreign eppllcatlon(s) ror patent ot inventor's cerilflcate, or 
§365(a) of any PCT lntemBtiOI'lEll appllc~Uon which deGignated at leaal one 1:;0unlty other than the United SCales. listed below and have e~lso 
ldenuned belol'f. by checkin!J the box. any foreign appllcaUon for patent or lnVQntor's certificate, or PCT lnlal'l"'alional appllcatiorl having a filing dalG 
before that of the appllcalion on wlllch ~rlorliy Is claimed. 

PRJCU~ FOREIGN APPLICATION(S) 
COUNTRY APPI.ICAiiOf\l NO. DATE; OF FILING PRIORITY CLAIMED 

(day. month, year) UNO~ 35 U.S.C. 119 

YES NO -- YES_ NO -
LISTING OF FOREIGN APPLICATIONS CONTINUED ON PAGE 2 HEREOF: YES NO 

I heraby claim the benefit under 35 u.s. c. §119(a) of any lJnitea States ptovisional appllcaUon(s) listed below. 

(Appllcatign SG!'Iiiil No.) (Filing Date) 

I hereby !;!aim lhe bl!ll'letlt under 35 U.S.C. §120 of any Unlled States appllcation(s), or §365(o) of any PCT lnternatlonalapplic:alion de5ignating the 
United States, lillted bsiQW and, Insofar as- fhe subject malter of each of ti'Je cla11'1"1.9 of this application is not disclosed In the prfor Uillted States 
appllcaticn or PCT lnlernallonill appl!catlon in the manner provided by the first page of 35 u.s.c. §112, I 3d<l'lowledge til~ duty to disclosa matOlri~l 
Information as defined in 37 C.F.Ft. §1 .56 which bec:l•l\s available between Ule filing cJ.ate of lhe prior applioalioo and the nallonal or PCT 
International flUng date of tills applicallon; 

11/011 1367 
(Appllcatlon Serial No.) 
101732.909 
(ApplicaUon ;>erial No.) 
10/316 961 
(Application Serial No.) 

March 3. 2005 
(FIIlns oats) 
Oeopmber 10 2003 

(Ailng OBie) 
Decembar 11 2002 
(Filing Dale) 

Pending 
(Status: patmnted, pending, abandoned) 

Pandjng 
(SiatliS! patentad, pMdlng, abandoned) 
Paodjod 
(Status: patented, pending, abandoned) 

POWER OF< A'TTORNE!Y: As a narMd invenlor, I hereby a)lpolnt the following altorney(s) end/or agent(s) to prosecute U1is applic:ano~ :and lran5a~~ 
all bu~;iness in the Patent and Trademark Office connacJed therewith: RALPH W. SeLITTO, JR., Reg. No. 26,999; MICHAEL R. FRISCIA, Reg. No. 
33,864· JOHN K. KJM Rf!Jl. No. 37 002: ar~ all other ~olltloners associated with Customer Number 27614. 
SE;ND CORRESPONOE:NCE TO: Michael R. Frtseia DIRECT TElEPHONE 

MoCarter 1!, English, LLP CALI.STO: (973) 639-8493 
Four Gateway Center 

1(10 Mulberry Street 
Nowa~. NJ 07102 

Full Name of l.asi.Name: First Name: Middle Nama: 
lnventor#1 Marlowe Ira 
Residence& City: State or Foreign Countty: Country of Citlzanst'lip: 
Ciliz.ensllip Fort Lee - NJ USA 
Post Office Add111ss Post Office Addraas: City: State or Country anjtZip Code: 

6403 Hilltop Court Fort Lee NJ 07102 
Full Name of Last Name: Firat Name: Mlddla Nama: 
Inventor #a -Residence& Clly: 
Citizenship 

State or Foreign Country: Country of Citizenship: 

Post Office AddrGGe Pest Offloe Address: City: Stat& or Country and Zip Code: 

t hareb dacfare th:at au stalemsnlll made herein of m cw11 knowled e are true and lhalell stQiements made on infol'lTlatioo and holler ern bolleved y y g 
to be true: and further I hal the$11 statemenb:i wore made wilh the knowledge U1at wJ11Tu1 false statements and the like so made are pl.mi:shable by flne 
or impr1solll'llen~ or both, under section 1001 of 11U& 18 of the United States Cocle aM that sucll willful false statements may jeopardize the velidlty 

oflhaa U ~en~t~~~~ui~gtil~~~e~oo~.~==~==·~==~~~-===~~=-~~====-=~~==~-=~~-=~==~~ 

D 

MEt\5719898.1 

Page 1175 of 1320



APPLICATION NUMBER 

11/475,847 

27614 
MCCARTER & ENGLISH, LLP 
FOUR GATEWAY CENTER 
100 MULBERRY STREET 
NEWARK, NJ 07102 

FILINGOR371 (c)DATE 

06/27/2006 

Page 1 of2 

UNITED STATES DEPARTMENT OF COMMERCE 
Unitc::d States Potent und Trademark Omce 
Addreso: CO:.!MJSSJONER FOR PATENTS 

P.O. Box 1450 
AlOJ<lllldria, Virginia 22313·1450 
www nfpto.gov 

FIRST NAMED APPLICANT ATTORNEY DOCKET NUMBER 

Ira Marlowe 99879-00026 

CONFIRMATION NO. 9001 
FORMALITIES 
LEITER 

Date Mailed: 07/25/2006 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid_Abandj>nmen_t: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by 
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

• The statutory basic filing fee is missing. 
Applicant must submit$ 150 to complete the basic filing fee for a small entity. 

• The oath or declaration is unsigned. 

The applicant needs to satisfy supplemental fees problems indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• Additional claim fees of $2175 as a small entity, including any required multiple dependent claim fee, are 
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are due. 
• To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or 
declaration) as set forth in 37 CFR 1.16(f) of $65 for a small entity in compliance with 37 CFR 1.27, must be 
submitted with the missing items identified in this letter. 

SUMMARY OF FEI;~D~U_E: 

Total additional fee(s) required for this application is $2865 for a Small Entity 

• $150 Statutory basic filing fee. 
• $65 Surcharge. 

• The application search fee has not been paid. Applicant must submit $250 to complete the search fee. 

Page 1176 of 1320



Page 2 of2 

• The application examination fee has not been paid. Applicant must submit $100 to complete the 
examination fee for a small entity in compliance with 37 CFR 1.27 

• The specification and drawings contain more than 100 pages. Applicant owes $125 for 38 pages in excess 
of 100 pages for a small entity in compliance with 37 CFR 1.27. 

• Total additional claim fee(s) for this application is $2175 

• $400 for 4 independent claims over 3. 
• $1775 for 71 total claims over 20. 

Replies should be mailed to: Mail Stop Missing Parts 

Commissioner for Patents 

P.O. Box 1450 

Office of Initial Patent 

Alexandria VA 22313-1450 

A copy of this notice MUST be returned with the reply. 

1) 272-4000, or 1-800-PT0-9199, or 1-800-972-6382 
PART 3 -OFFICE COPY 

Page 1177 of 1320



Doc Code: 
PTO/SB/05 (05-05) 

Approved for use through 0713112006. OMS 0651-0032 
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 

h p Under t e d aperwork Re uction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control 

r 
UTILITY Attorney Docket No. 99879-00026 "' ' 0--

PATENT APPLICATION First Inventor Ira Marlowe 1-"' ; ~..q-
TRANSMITTAL Title Multimedia Device Integration System (1)0':) 

::)·II) 
\.{Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label EV623706889US !5I 

APPLICATION ELEMENTS Commissioner for Patents 
..... _ 
0~ 

See MPEP chapter 600 concerning utility patent application contents. 
ADDRESS TO: P. 0. Box 1450 ~~ Alexandria VA 22313-1450 ;,..... 

1. 0 Fee Transmittal Form (e.g., PTO/SB/17) ACCOMPANYING APPLICATION PARTS 
(Submit an original and a duplicate for fee processing) 

9. 0 Assignment Papers (cover sheet & document(s)) 
2. QJ Applicant claims small entity status. 

See 37 CFR 1.27. Name of Assignee 

3. QJ Specification [Total 102 I 
Both the claims and abstract must start on a new page 
(For infonnation on the preferred arrangement, see MPEP 

100 37 CFR 3.73(b) Statement Power of 608.01(a)) 
4. QJ Drawing(s) (35.U.S.C. 113) [Total Sheets I 

(when there is an assignee) Attorney 

5. Oath or Declaration [Total Sheets I 11 English Translation Document (if applicable) 

a. QJ Newly Unexecuted Declaration 

b. 0 
Copy from a prior application (37 CFR 1.63(d)) 120 Information Disclosure Statement (PTO/SB/08 or 
(for continuation/divisional with Box 18 completed) 

i. 0 DELETION OF INVENTOR{S) 0 Copies of foreign patent documents, 

Signed statement attached deleting inventor(s) publications, & other information 

name in the prior application, see 37 CFR 
130 Preliminary Amendment 1.63(d)(2) and 1.33(b). 

6.0 Application Data Sheet. See 37 CFR 1.76 

7.0 CD-ROM or CD-R in duplicate, large table or 14QJ R~turn Receipt Postcard (MPEP 503) 
Computer Program (Appendix) (Should be specifically itemized) 

D Landscape Table on CD ., 

Nucleotide and/or Amino Acid Sequence Submission 
150 Certified Copy of Priority Document(s) 

8. (if foreign priority is claimed) 
(if applicable, items a. c. are required) 

a. Computer Readable Form (CRF) 160 Nonpublication Request under 35 U.S.C. 122 

i.O Computer Readable Form (CRF) 
(b)(2)(B)(i). Applicant must attach form PTO/SB/35 
or equivalent. 

ii.O Transfer Request (37 CFR 1.821 (e)) 

b. Specification Sequence Listing on: 17Q] Other: Transmittal Letter 
i.O CD-ROM or CD-R (2 copies); or 

ii.O Paper 

c. D Statements verifying identity of above copies 

18. If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in the first sentence of the 
specification following the title, or in an Application Data Sheet under 37 CFR 1. 76: 

Continuation 0 Divisional [Z] Continuation-in-part (CIP) of prior application No.: 11/071.667 

Prior application infonnation: Examiner _Edward F. Urban Art Unit: 2618 

19. CORRESPONDENCEADDRESS 

[2] The address associated with Customer Number: I 27614 I OR D Correspondence address below 

Michael R. Friscia 
Name 

McCarter & English, LLP 

Address 
100 Mulberry Street 

Four Gateway Center 

City Newark I State NJ Zip Code 07102 

Country I us~ \ I I I Telephone (973) 639-8493 Email Adpress mfrlscia@mccarter.com 

(signature \ 1\AJ~ r-1/\./ Date I {p/21-/ 0{, ' \_Name 
.lP-rint/Tvoe l 

\j M), !hael R. Friscia ~efcistration N~\ 
At ornev/Aaent I 33,884 ) 

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes 
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual 
case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief 
Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES 
OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select opUon 2. 

Page 1178 of 1320



Michael R. Friscia 
Partner 

McCarter & English, LLP 
Four Gateway Center 
1 00 Mulberry Street 
Newark, NJ 07102-4056 
tel 973.622.4444 
fax 973.624.7070 
www.mccarter.com 

Direct Dial: (973) 639-8493 
Direct Fax: (973) 297-6627 
E-mail: mfriscia@mccarter.com 

mMcCARTER 
~ENGLISH 

Date: June 27, 2006 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

File: 99879-00026 
lnventor(s): Ira Marlowe 
Title: Multimedia Device Integration System 
Express Mail Label No.: EV 623706889 US 

Customer No.: 27614 

ATTORNEYS AT LAW 

Enclosed herewith please find the following documents in the above-identified application for Letters 
Patent of the United States: 

.1QL ·Pages of Specification including claims 1-91 and 1 page of Abstract 
_]§__ Sheets of Drawings (Figs. 1-24) 
1_ Utility Patent Application Transmittal Form PTO/SB/05 
_1L_ Unexecuted Declaration and Power of Attorney (1 sheet) 
_1L_ Return-addressed Postcard 
_1L_ Transmittal Letter (2 sheets) 

_1L_ Applicant claims small entity status 

Basic Filing Fee 
Additional Fees: 

Utility Search Fee 
Utility Examination Fee 
Total number of claims (including multiple dependent claims) 
Total number of claims in excess of 20, times $25 .l1_ 
Number of independent claims _]_ 
Number of independent claims minus 3, times $100 
Fee for multiple dependent claims ($360/$180) 
Fee for each additional 50 sheets exceeding 100 ($125) 

TOTAL FILING FEES: 

PRIORITY CLAIM: 

Jl1 

$ 150.00 

$ 250.00 
$ 100.00 

$ 1.775.00 

$ 400.00 
$' 0.00 
$ 125.00 

$2 800 00 

This is a_ Continuation _L Continuation-in-Part __ Divisional, of U.S. Application Serial 
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December 11, 2002. 

HARTFORD 
860.275.6700 

STAMFORD 
203.324.1800 

NEW YORK CITY 
212.609.6800 

NEWARK 
973.622.4444 

PHILADELPHIA 
215.979.3800 

WILMINGTON 
302.984.6300 

IMIB:IMJ009693.1 
410.659.8500 

Page 1179 of 1320



Commissioner for Patents 
Date June 27, 2006 
Page Two 
Customer Number 27614 
Express Mail Label No.EV623706889US mMcCARTER 

"'E ENGLISH 

Please note that this application is being filed with an unexecuted Declaration and Power of Attorney. 
Pursuant to 37 C.F.R. 1.53, the United States Patent and Trademark Office is respectfully requested to accept 
this application and accord a serial number and filing date as of the date that this application is deposited with 
the U.S. Postal Service for Express Mail. Further, it is respectfully requested that the NOTICE OF MISSING 
PARTS-FILING DATE GRANTED pursuant to 37 C.F.R. 1.53 be sent to the undersigned attorney. 

MRF/jf 
Enclosures 

Respectfully submitted, 

McCARTER & ENGLISH, LLP 

CERTIFICATE OF MAILING BY EXPRESS MAIL 

I hereby certify that this correspondence is being deposited with the United States Postal Service, 
postage prepaid, as "Express Mail Post Office to Addressee", Mailing Lab I No. EV623706889 to the 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on ..........,CL.J..,;~~I"------

(date) 
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IN THE UNITED STATES. PATENT AND TRADEMARK OFFICE 

INVENTOR: IRA MARLOWE 

5 TITLE: MULTIMEDIA DEVICE INTEGRATION SYSTEM 

SPECIFICATION 

10 BACKGROUND OF THE INVENTION 

RELATED APPLICATIONS 

15 This application is a continuation-in-part of U.S. Patent Application Serial No. 

11/071,667, filed March 3, 2005, now U.S. Patent No. , which is a continuation-in-----· 

part of U.S. Patent Application Serial No. 10/732,909 filed December 10, 2003, now U.S. Patent 

No. , which is a continuation-in-part of U.S. Patent Application Serial No. 10/316,961 

filed December 11, 2002, now U.S. Patent No. ____ , the entire disclosures of which 

20 applications are each expressly incorporated herein by reference. 

FIELD OF THE INVENTION 

The present invention relates to a multimedia device integration system. More 

25 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, WMV players, Apple iPod devices, portable 

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

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

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

ME I \5677906.1 
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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 

5 · 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 

10 players and/or changers for allowing CDs to be played while driving. However, such systems 

often include proprietary buses and protocols that do not allow after-market audio systems, such 

as satellite receivers (e.g., XM satellite tuners), digital audio broadcast (DAB) receivers, digital 

media players (e.g., Apple iPod, MP3, MP4, WMV, etc.), CD changers, auxiliary input sources, 

video devices (e.g., DVD players), cellular telephones, and the like, to be easily integrated 

15 therewith. Thus, automobile purchasers are frequently forced to 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. 

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

car stereo and video systems is that signals generated by both systems are in proprietary formats, 

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

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

2 
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the car stereo or video system. Thus, in order to integrate after-market systems with existing car 

stereo and video 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 

5 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 I 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, 

10 existing expansion modules only serve the limited purpose of integrating equipment by the same 

manufacturer as the car stereo. Thus, it would be desirable to provide an integration system that 

allows any audio device of any manufacture to be integrated with any OEM or after-market radio 

system. Further, radio-frequency (RF) transmitters and cassette tape adapters have been 

developed for allowing music from a device external to a car radio, such as a portable CD player, 

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

However, such systems are often prone to 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 given OEM or after-market car 

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

device and the car stereo or video system. For example, it would be desirable to provide a 

system wherein station, track, time, and song information can be retrieved from the after-market 

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

3 
MEI\5677906.1 

Page 1183 of 1320



Jr..i' ;rl 
Express Mail Label No.: EV623706889US 

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 

5 panels. 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. Still further, it would be desirable to provide a 

multimedia device integration system that allows for wireless integration of portable devices for 

10 use with car audio and/or video systems, wherein full remote control of the portable device is 

provided at the controls of the car system. 

Accordingly, the present invention addresses these needs by providing a multimedia 

device integration system that allows a plurality of after-market devices, such as CD players, CD 

15 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. 

4 
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SUMMARY OF THE INVENTION 

The present invention relates to a multimedia device integration system. 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 devices, portable media centers, and other 

5 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 the car stereo 

at any available port of the car stereo, such as a CD input port, a satellite input, or other known 

10 type of connection. If the car stereo system is an after-market car stereo system, the present 

invention generates a signal that is sent to the car stereo to keep same in an operational state and 

responsive to external data and signals. Commands generated at the control panel are received 

by the present invention and converted into a format recognizable by the after-market device. 

The formatted commands are executed by the after-market device, and audio therefrom is 

15 channeled to the car stereo. Information from the after-market device is received by the present 

invention, converted into a format recognizable by the car stereo, and forwarded to the car stereo 

for display thereby. The formatted information could include information relating to 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 

20 invention. The information can be presented as one or more menus, textual, or graphical 

prompts for display on an LCD display of the radio, allowing interaction with the user at the 

radio. A docking port may be provided for allowing portable external audio devices to be 

connected to the interface of the present invention. 

5 
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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 

5 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 user can select between 

the auxiliary sources using the control panel of the car stereo. One or more after-market audio 

10 devices can be integrated with the auxiliary input sources, and a user can switch between the 

audio device and the auxiliary input sources using the car stereo. Devices connected to the 

auxiliary input sources are inter-operable with the car stereo, and are capable of exchanging 

commands and data via the interface. 

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

an external device for use with a car stereo or video system, wherein the interface is positioned 

within the car stereo or video system. The system comprises a car stereo or video system; an 

after-market device external to the car stereo or video system; an interface positioned within the 

car stereo or video system and connected between the car stereo or video system and the after-

20 market device for exchanging data and audio or video signals between the car stereo or video 

system and the after-market device; means for processing and dispatching commands for 

controlling the after-market device from the car stereo or video system in a format compatible 

with the after-market device; and means for processing and displaying data from the after-market 

6 
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device on a display of the car 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. 

5 

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 and the cellular telephone for exchanging data 

10 and audio or video signals between the car stereo or video system and the cellular telephone; 

means for processing and dispatching commands for controlling the cellular telephone from the 

car stereo or video system in a format compatible with the cellular telephone; and means for 

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

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

15 

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

an external video system for use with a car video system. The system comprises a car video 

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

between the car video system and the after-market video device for exchanging data, audio, and 

20 video signals between the car video system and the after-market video device; means for 

processing and dispatching commands for controlling the after-market video device from the car 

video system in a format compatible with the after-market video device; and means for 

7 
MEl \5677906.1 

Page 1187 of 1320



~Express Mail Label No.: EV623706889US 

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 

5 devices for use with a car stereo or video system using a single 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 software blocks 

10 stored in memory in the interface for converting signals from the after-market device into a first 

format compatible with the car stereo or video system and for converting signals from the car 

stereo or video system into a second format compatible with the after-market device, wherein at 

least one of the protocol conversion software blocks are selected by the interface using settings 

of the plurality of configuration jumpers. In another embodiment, the system comprises an 

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

device; first and second wiring harnesses attached to the interface, wherein the first wiring 

harness includes a first electrical configuration corresponding to the car stereo or video system 

and the second wiring harness includes a second electrical configuration corresponding to the 

after-market device; and a plurality of protocol conversion software blocks stored in memory in 

20 the interface for converting signals from the after-market device into a first format compatible 

with the car stereo or video system and for converting signals from the car stereo or video system 

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

protocol conversion software blocks are selected by the interface using the first and second 
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electrical configurations of the first and second wiring harnesses. A plurality of wiring harnesses 

can be provided for integrating a plurality of devices. 

The present invention also provides a method for integrating an after-market device for 

5 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 a protocol conversion software block from memory in the interface 

using the first and second device types; converting signals from the after-market device into a 

10 first format compatible with the car stereo or video system using the protocol conversion 

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

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

The present invention further provides a multimedia device integration system that allows 

15 for the wireless integration of a portable audio and/or video device with a car audio and/or video 

system. The portable device could comprise 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), or a cellular telephone. The portable device includes a wireless 

interface and an integration subsystem positioned within the portable device. The wireless 

20 interface establishes a wireless communications channel between the portable device and the car 

system, and allows for the wireless exchange of control commands, data, video, and audio 

signals between the portable device and the car system. The integration module receives control 

commands issued at the car system and transmitted over the wireless channel, processes same 
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into a format compatible with the portable device, and dispatches same to the portable device for 

execution thereby. The integration module also receives data from the portable device 

(including, but not limited to, track information, song information, artist information, time 

information, and other related information), processes the data into a format compatible with the 

5 car system, and transmits same over the wireless channel to the car system for display thereon. 

Optionally, the integration module could be positioned within the car system. 

The integration module could also include a voice recognition subsystem for acquiring 

spoken commands from a user, converting same into control commands compatible with the 

10 portable device, and dispatching the processed control commands to the portable device for 

execution thereby. The voice commands could be received at the car audio and/or video system 

(i.e., using a microphone connected to the car audio and/or video system or some other vehicle 

component), or at the portable device (i.e., using a microphone connected to or forming a part of 

the portable device). Additionally, the integration module could include a speech synthesizer for 

15 generating synthesized speech for conveying data generated by the portable device to a user. 

The synthesized speech could be channeled to the car audio and/or video system by the 

integration module to be played through the car audio and/or video system. 

The present invention further provides a multimedia device integration system that allows 

20 for the integration of a portable audio and/or video device with a car audio and/or video system 

using a docking slot provided in the car system. The portable device includes an integration 

module positioned within the portable device and an external interface for allowing electrical 

communication with the car system via the docking slot. Optionally, the integration module 
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could be positioned within the car audio or video system. The integration module could also 

include a voice recognition subsystem for acquiring spoken commands from a user, converting 

same into control commands compatible with the portable device, and dispatching the processed 

control commands to the portable device for execution thereby. Additionally, the integration 

5 module could include a speech synthesizer for generating synthesized speech for conveying data 

generated by the portable device to a user. 
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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 

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

15 

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 integrated with 

a car radio. 

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

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

integrated with a car radio. 
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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. 

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

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

15 

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. 

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

integrating both a CD player and an auxiliary input source with a car radio, wherein the CD 

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

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

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

5 integrating a CD player with a car radio. 

10 

15 

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 

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

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

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

10 retaining an audio device within a car. 

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

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

15 present invention, which includes the multimedia device integration system of the present 

invention incorporated therewith. 

20 

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

8b. 

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

integration system of the present invention, wherein the interface is incorporated within a car 

stereo or car video system. 
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FIG. lla 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. llb is a flowchart showing processing logic for integrating a 

cellular telephone for use with a car stereo or video system. 

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. 

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 multimedia device 

integration system of the present invention, wherein wiring harnesses and protocol conversion 

software blocks are provided for integrating after-market devices of various types using a single 

interface. 

FIG. 14 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. 
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FIG. 15 is a flowchart showing processing logic 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 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 car stereo or video system. 

FIG. 17 is a diagram showing another embodiment of the present invention, wherein a 

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

FIG. 18 is a diagram showing another embodiment of the present invention, wherein 

wireless integration is provided between a car audio and/or video system and a portable audio 

and/or video device using a wireless transceiver and an integration module positioned within the 

15 portable device. 

FIG. 19 is a diagram showing another embodiment of the present invention, wherein 

wireless integration is provided between a car audio and/or video system and a portable audio 

and/or video device using a wireless transceiver and an integration module positioned within the 

20 car audio and/or video system. 
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FIG. 20 is a diagram showing another embodiment of the present invention, wherein a 

docking slot is provided in a car audio and/or video system for receiving a portable audio and/or 

video device, and an integration module is positioned within the portable device. 

FIG. 21 is a diagram showing another embodiment of the present invention, wherein a 

docking slot is provided in a car audio and/or video system for receiving a portable audio and/or 

video device, and an integration module is positioned within the car audio and/or video system. 

FIG. 22 is a diagram showing another embodiment of the present invention, wherein 

10 wireless integration is provided between a car audio and/or video system and a portable audio 

and/or video device, and the portable device includes an integration module having speech 

synthesis and recognition capabilities. 

FIG. 23 is a diagram showing another embodiment of the present invention, wherein 

15 wireless integration is provided between a car audio and/or video system and a portable audio 

and/or video device, and the car audio and/or video system includes an integration module 

having speech synthesis and recognition capabilities. 

FIG. 24 is a flowchart showing processing logic according to the present invention for 

20 wirelessly integrating a portable audio and/or video device for use with a car audio or video 

system. 
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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 center, or other device), satellite receiver, 

5 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 channel, 

artist, track, time, song, and other information, is retrieved form the after-market device, 

10 processed, and forwarded to the car stereo or car video system for display thereon. The 

information channeled to the car stereo or video system can include video from the external 

device, as well as graphical and menu-based information. A user can review and interact with 

information via the car stereo. Commands from the car stereo or video system are received, 

processed by the present invention into a format recognizable by the after-market device device, 

15 and transmitted thereto for execution. One or more auxiliary input channels can be integrated by 

the present invention with the car stereo or video system. The user can switch between one or 

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

buttons of the car stereo or video system. 

20 As used herein, the term "integration" or "integrated" is intended to mean connecting one 

or more external devices or inputs to an existing car stereo or video system via an interface, 

processing and handling signals, audio, and/or video information, allowing a user to control the 

devices via the car stereo or video system, and displaying data from the devices on the car stereo 
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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, 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 

5 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 or video device to receive 

and process 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-

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

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

Also, as used herein, the terms "car stereo" and "car radio" are used interchangeably and 

are intended to include all presently existing car stereos, radios, video systems, such as physical 

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

graphically- or display-driven receivers. An example of such a receiver is a software-driven 

receiver that operates on a universal LCD panel within a vehicle and is operable by a user via a 

graphical user interface displayed on the universal LCD panel. Further, any future receiver, 

whether a hardwired or a software/graphical receiver operable on one or more displays, is 

20 considered within the definition of the terms "car stereo" and "car radio," as used herein, and is 

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

any specific type of automobile, but rather, includes all automobiles. Additionally, by the term 
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"after-market," it is meant any device not installed by a manufacturer at the time of sale of the 

car. 

FIG. 1 is a block diagram showing the multimedia device integration (or interface) 

5 system of the present invention, generally indicated at 20. A plurality of devices and auxiliary 

inputs can be connected to the interface 20, and integrated with an 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 or Sirius radio satellite receiver or DAB 

receiver known in the art, could be integrated with the radio 10, via the interface 20. Further, an 

10 MP3 player 30 could also be integrated with the radio 10 via interface 20. The MP3 player 30 

could be any known digital media device, such as an Apple iPod or any other digital media 

device. Moreover, a plurality of auxiliary input sources, illustratively indicated as auxiliary input 

sources 35 (comprising input sources 1 through n, n being any number), could also be integrated 

with the car radio 10 via interface 20. Optionally, a control head 12, such as that commonly used 

15 with after-market CD changers and other similar devices, could be integrated with the car radio 

10 via interface 20, for controlling any of the car radio 10, CD player/changer 15, satellite/DAB 

receiver 25, MP3 player 30, and auxiliary input sources 35. Thus, as can be readily appreciated, 

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

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

20 

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

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

OEM or after-market car radio 10. The CD player 15 is electrically connected with the interface 
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20, and exchanges data and audio signals 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 plurality of control 

5 panel buttons 14 that normally operate to control the radio 10. The interface 20 allows the CD 

player 15 to be controlled by the control buttons 14 of 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. 

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 

15 the discs can be selected therefrom. Moreover, standard CD operational commands, such as 

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

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

controlling the CD player 15. 

20 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 
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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 

5 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, 

10 processed thereby, and sent to the radio 10 for display on display 13. Audio from the MP3 

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

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

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

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

known in the art, such as XM or Sirius, or any DAB receiver known in the art. The 

satellite/DAB receiver 25 is electrically interconnected with the interface 20, which itself is 

electrically interconnected with the car radio 10. The satellite/DAB receiver 25 is remotely 

operable by the control panel buttons 14 of the radio 10. Commands from the radio 10 are 

20 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 
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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, 

5 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 

10 auxiliary input sources could be included. Audio from the auxiliary input sources 35 is 

selectively forwarded to the radio 10 under command of the user. As will be discussed herein in 

greater detail, a user can select a desired input source from the auxiliary input sources 35 by 

depressing one or more of the control panel buttons 14 of the radio 10. The interface 20 receives 

the command initiated from the control panel, processes same, and connects the corresponding 

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

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

the auxiliary input ports 35, and integrates same with the car stereo 10. 

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

20 devices to be integrated with an existing OEM or after-market car stereo, along with one or more 

auxiliary input sources, and the user can select between these sources using the controls of the 

car stereo. Such "dual input" capability allows operation with devices connected to either of the 

inputs of the device, or both. Importantly, the device can operate in "plug and play" mode, 
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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, 

5 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-

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

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

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

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 

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

processing logic for selecting between these sources. 
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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 10. Similar to the embodiment of the present 

invention illustrated in FIG. 2e and described earlier, the interface 20 allows a user to select 

5 between the satellite/DAB receiver 25 and one or 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. 

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

a MP3 player 30 and one or more auxiliary input sources 35 are integrated by the interface 20 

with an OEM or after-market car radio 10. Similar to the embodiments of the present invention 

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 

15 14 of the radio 10. The interface 20 contains processing logic, as will be discussed later in 

greater detail, for allowing switching between the MP3 player 30 and one or more of the 

auxiliary input sources 35. 

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

20 wherein a plurality of auxiliary interfaces 40 and 44 and an audio device 17 are integrated with 

an OEM or after-market car stereo 10. Importantly, the present invention can be expanded to 

allow a plurality of auxiliary inputs to be connected to the car stereo 10 in a tree-like fashion. 

Thus, as can be seen in FIG. 2h, a first auxiliary interface 40 is connected to the interface 20, 
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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 tum, provides a plurality of input 

ports 46. Any device connected to any of the ports 42 or 46 can be integrated with the car radio 

10. Further, any device connected to the ports 42 or 46 can be inter-operable with the car radio 

5 10, 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. 

10 The various embodiments of the present invention described above and shown in FIGS. 1 

through 2h are illustrative in nature and are not intended to limit the spirit or scope of the present 

invention. Indeed, any conceivable audio device or input source, in any desired combination, 

can be integrated by the present invention into existing car stereo systems. Further, it is 

conceivable that not only can data and audio signals be exchanged between the car stereo and 

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

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

user thereat. 

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

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

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

integrating a CD player or an auxiliary input source with an existing car stereo system. A 
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plurality of ports JlCl, J2Al, 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 connecto~ known in the art. Port JlCl connects to the input port of an OEM 

5 car radio, such as that manufactured by TOYOTA, Inc. Conceivably, port JlCl could be 

modified to allow connection to the input port of an after-market car radio. Ports J2Al, X2, 

RCH, and LCH connect to an after-market CD changer, such as that manufactured by 

P ANASONIC, Inc., or to an auxiliary input source. 

10 Microcontroller Ul is in electrical communication with each of the ports JlCl, J2Al, 

and X2, and provides functionality for integrating the CD player or auxiliary input source 

connected to the ports J2Al, X2, RCH, and LCH. For example, microcontroller Ul receives 

control commands, such as button or key sequences, initiated by a user at control panel of the car 

radio and received at the connector JlCl, processes and formats same, and dispatches the 

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

Additionally, the microcontroller Ul receives information provided by the CD player or 

auxiliary input source via connector J2Al, processes and formats same, and transmits the 

formatted data to the car stereo via connector JlCl for display on the display of the car stereo. 

Audio signals provided at the ports J2Al, X2, RCH and LCH is selectively channeled to the car 

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

discussed in greater detail, embedded within microcontroller Ul. 
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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 

5 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. 

A plurality of discrete components, such as resistors Rl through Rl3, diodes Dl through 

10 D4, capacitors Cl and C2, and oscillator Yl, among other components, are provided for 

interfacing the microcontroller Ul with the hardware connected to the connectors Jl Cl, J2Al, 

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 

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

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

FIG. 3b is a diagram showing an illustrative circuit configuration according to the 

present invention, wherein one or more after-market CD changers I players and an auxiliary 

20 input source are integrated with an existing car stereo, and wherein the user can select between 

the CD changer/player and the auxiliary input using the controls of the car stereo. A plurality of 

connectors are provided, illustratively indicated as ports J4A, J4B, J3, J5Ll, J5Rl, Jl, and J2. 

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

5 course, any number of car stereos, by any manufacturer, could be provided. Ports Jl 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 J5Ll and J5Rl 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 Jl or J2. 

10 

Microcontroller DDl is in electrical communication with each of the ports J4A, J4B, J3, 

J5Ll, J5Rl, Jl, and J2, and provides functionality for integrating the CD player and auxiliary 

input source connected to the ports Jl and J2 with the car stereo connected to the ports J4A and 

J4B or J3. For example, microcontroller DDl receives control commands, such as button or key 

. 15 sequences, initiated by a user at control panel of the car radio and received at the connectors J4A 

and J4B or J3, processes and formats same, and dispatches the formatted commands to the CD 

player and auxiliary input source via connectors Jl or J2. Additionally, the microcontroller DDl 

receives information provided by the CD player and auxiliary input source via connectors Jl or 

J2, processes and formats same, and transmits the formatted data to the car stereo via connectors 

20 J4A and J4B or J3 for display on the display of the car stereo. Further, the microcontroller DDl 

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

input. Audio signals provided at the ports Jl, J2, J5Ll and JSRl is selectively channeled to the 
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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 DDl. 

In a preferred embodiment of the present invention, the microcontroller DDl comprises 

5 the 16F872 microcontroller manufactured by MICROCHlP, Inc. The 16F872 chip is a CMOS, 

flash-based, 8-bit microcontroller having 64 bytes of EEPROM data memory, self-programming 

capability, an lCD, 5 channels of 10 bit Analog-to-Digital (AID) 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 

10 suitable microcontroller known in the art can be substituted for microcontroller DDl 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 FAIR CHILD SEMICONDUCTOR, 

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

15 or scope of the present invention. 

A plurality of discrete components, such as resistors Rl through Rl8, diodes Dl through 

D3, capacitors Cl-Cll, and Gl-G3, transistors Ql-Q3, transformers Tl and T2, amplifiers 

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

20 the microcontroller DDl and the multiplexer DA3 with the hardware connected to the connectors 

J4A, J4B, J3, J5Ll, J5Rl, Jl, and J2. These components, as will be readily appreciated to one 

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

microcontrollers and multiplexers, and the numbers and types of discrete components can be 
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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. 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 Jl, RCHl, LCHl, RCH2, LCH2, RCH3, LCH3, 

RCH4, and LCH4. Port Jl allows the multimedia device integration system of the present 

10 invention to be connected to one or more existing car stereos. Each of these ports could be 

embodied by any suitable electrical connector known in the art. For example, port Jl could be 

connected to an OEM car stereo manufactured by HONDA, Inc., or any other manufacturer. 

Ports RCHl, LCHl, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4 allow connection with 

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

15 input sources and ports/connectors could be provided. 

Microcontroller Ul is in electrical communication with each of the ports Jl, RCHl, 

LCHl, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4, and provides functionality for 

integrating one or more auxiliary input sources connected to the ports RCHl, LCHl, RCH2, 

20 LCH2, RCH3, LCH3, RCH4, and LCH4 with the car stereo connected to the port Jl. Further, 

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

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

RCHl, LCHl, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4 are selectively channeled to 

the car radio at port Jl under control of one or more user commands and processing logic, as will 
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be discussed in greater detail, embedded within microcontroller Ul. In a preferred 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-channel analog multiplexer/demultiplexer, discussed 

5 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 Rl through RlS, diodes Dl through 

D3, capacitors Cl-CS, transistors Ql-Q2, amplifiers DAl:A and DAl:B, and oscillator Yl, 

10 among other components, are provided for interfacing the microcontroller Ul and the 

multiplexers DA3 and DA4 with the hardware connected to the ports Jl, RCHl, LCHl, 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 

15 varied to accommodate other similar controllers and multiplexers. Thus, the circuit shown in 

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

be within the spirit and scope of the present invention. 

20 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 Jl 

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 

33 
MEl \5677906.1 

Page 1213 of 1320



Express Mail Label No.: EV623706889US 

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 Jl and J2, and 

5 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, 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 

10 provided by the satellite receiver via connector Jl, 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 Jl 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 Ul. 

15 

In a preferred embodiment of the present invention, the microcontroller Ul comprises the 

16F873 microcontroller manufactured by MICROCHIP, Inc. The 16F873 chip is a CMOS, 

flash-based, 8-bit microcontroller having 128 bytes of EEPROM data memory, self

programming capability, an lCD, 5 channels of 10 bit Analog-to-Digital (AID) converters, 2 

20 timers, 2 capture/compare/PWM functions, a synchronous serial port that can be configured as a 

either a 3-wire serial peripheral interface or a 2-wire inter-integrated circuit bus, and a USART. 

Of course, any suitable microcontroller known in the art can be substituted for microcontroller 

Ul without departing from the spirit or scope of the present invention. 
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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 

U1 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 

5 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. 

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

invention. Such logic can be embodied as software and/or instructions stored in a read-only 

memory circuit (e.g., and EEPROM circuit), or other similar device. In a preferred embodiment 

of the present invention, the processing logic described herein is stored in one or more 

15 microcontrollers, such as the microcontrollers discussed earlier with reference to FIGS. 3a-3d. 

Of course, any other suitable means for storing the processing logic of the present invention can 

be employed. 

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

20 integrating a CD player or changer with an existing OEM or after-market car stereo system. 

Beginning in step 100, a determination is made as to whether the existing car stereo is powered 

on. If a negative determination is made, step 104 is invoked, wherein the present invention 

enters a standby mode and waits for the car· stereo to be powered on. If a positive determination 

is made, step 106 is invoked, wherein a second determination is made as to whether the car 
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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 

5 108, 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 

10 radio is an OEM car radio, the CD player presence signal need not be generated. Further, the 

signal need not be limited to a CD player device presence signal, but rather, could be any type of 

device presence signal (e.g., MP3 player device presence signal, satellite receiver presence 

signal, video device presence signal, cellular telephone presence signal, or any other type of 

device presence signal). Concurrently with step 110, or within a short period of time before or 

15 after the execution of step 110, steps 112 and 114 are invoked. In step 112, the audio channels of 

the CD player/changer are connected (channeled) to the car stereo system, allowing audio from 

the CD player/changer to be played through the car stereo. In step 114, data is retrieved by the 

present invention from the CD player/changer, including track and time information, formatted, 

and transmitted to the car stereo for display by the car stereo. Thus, information produced by the 

20 external CD player/changer can be quickly and conveniently viewed by a driver by merely 

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

passes to step 116. 
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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 

5 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 type of car 

radio can be formatted for use by a CD player/changer of any type or manufacture. Once the 

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

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

additional processing can occur. 

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

15 integrating an MP3 player with an existing car stereo system. Examples of MP3 players that can 

be integrated by the present invention include, but are not limited to, the Apple iPod and other 

types of digital media devices. Beginning in step 132, a determination is made as to whether the 

existing car stereo is powered on. If a negative determination is made, step 134 is invoked, 

wherein the present invention enters a standby mode and waits for the car stereo to be powered 

20 on. If a positive determination is made, step 136 is invoked, wherein a second determination is 

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

negative determination is made, step 136 is re-invoked. 
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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 is generated by the present invention 

indicating that an MP3 player is present, and the signal is continuously transmitted to the car 

5 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, 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, 

10 formatted, and transmitted to the car stereo for display by the car stereo. Thus, information 

produced by the MP3 player can be quickly and conveniently viewed by a driver by merely 

viewing the display of the car stereo. After steps 140, 142, and 144 have been executed, control 

passes to step 146. 

15 In steps 146, the present invention monitors the control panel buttons of the car stereo for 

MP3 operational commands. Examples of such commands include track forward, track reverse, 

play, stop, fast forward, rewind, track program, random track play, and other similar commands. 

In step 148, if a command is not detected, step 146 is re-invoked. Otherwise, if a command is 

received, step 148 invokes step 150, wherein the received command is converted into a format 

20 recognizable by the MP3 player connected to the present invention. For example, in this step, a 

command issued from a HONDA car radio is converted into a format recognizable by an MP3 

player manufactured by P ANASONIC, Inc. Any conceivable command from any type of car 

radio can be formatted for use by an MP3 player of any type or manufacture. Once the 
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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, 

10 step 166 is invoked, wherein a second determination is made as to whether the car stereo is in a 

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

166 is re-invoked. 

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

15 indicated as block 168, is invoked, allowing the satellite/DAB receiver to exchange data and 

audio signals with any existing car stereo system. Beginning in step 170, a signal is generated by 

the present invention indicating that a satellite or DAB receiver is present, and the signal is 

continuously transmitted to the car stereo. Importantly, this signal prevents the car stereo from 

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

20 an external source. In step 172, the audio channels of the satellite/DAB receiver are connected 

(channeled) to the car stereo system, allowing audio from the satellite receiver or DAB receiver 

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

the satellite/DAB receiver, including channel number, channel name, artist name, song time, and 
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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. 

5 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 ofthe 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 

10 is not detected, step 176 is re-invoked. Otherwise, if a command is received, step 178 invokes 

step 180, wherein the received command is converted into a format recognizable by the 

satellite/DAB receiver connected to the present invention. For example, in this step, a command 

issued from a FORD car radio is converted into a format recognizable by a satellite receiver 

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

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

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

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

can occur. 

20 FIG. 4d is a flowchart showing processing logic, indicated generally at 190, for 

integrating a plurality of auxiliary input sources with a car radio. Beginning in step 192, a 

determination is made as to whether the existing car stereo is powered on. If a negative 

determination is made, step 194 is invoked, wherein the present invention enters a standby mode 
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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 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 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 

10 signal is generated by the present invention indicating that an external device is present, and the 

signal is continuously transmitted to the car stereo. Importantly, this signal prevents the car 

stereo from shutting off, entering a sleep mode, or otherwise being unresponsive to signals 

and/or data from an external source. Then, in step 202, the control panel buttons of the car stereo 

are monitored. 

. 15 

In ~ preferred embodiment of the present invention, each of the one or more auxiliary 

input sources are selectable by selecting a CD disc number on the control panel of the car radio. 

Thus, in step 204, a determination is made as to whether the first disc number has been selected. 

If a positive determination is made, step 206 is invoked, wherein the first auxiliary input source 

20 is connected (channeled) to the car stereo. If a negative determination is made, step 208 is 

invoked, wherein a second determination is made as to whether the second disc number has been 

selected. If a positive determination is made, step 210 is invoked, wherein the second auxiliary 

input source is connected (channeled) to the car stereo. If a negative determination is made, step 
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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 

5 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. 

10 

The process disclosed in block 198 allows a user to select from one of four auxiliary 

input sources using the control buttons of the car stereo. Of course, the number of auxiliary 

input sources connectable with and selectable by the present invention can be expanded to any 

desired number. Thus, for example, 6 auxiliary input sources could be provided and switched 

15 using corresponding selection key(s) or keystroke(s) on the control panel of the radio. Moreover, 

any desired keystroke, selection sequence, or button(s) on the 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. 

20 FIG. 4e is a flowchart showing processing logic, indicated generally at 220, for 

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

step 222, a determination is made as to whether the existing car stereo is powered on. If a 

negative determination is made, step 224 is invoked, wherein the present invention enters a 
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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 a 

state responsive to 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. Importantly, this signal prevents the car stereo from 

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

10 an external source. 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 multimedia device 

integration system of the present invention). If a positive determination is made, steps 231 and 

232 are invoked. In step 231, the logic of block 108 of FIG. 4a (the CD handling process), 

described earlier, is invoked, so that the CD player/changer can be integrated with the car stereo 

15 and utilized by a user. In step 232, a sensing mode is initiated, wherein the present invention 

monitors for a selection sequence (as will be discussed in greater detail) initiated by the user at 

the control panel of the car stereo for switching from the external CD player/changer to one or 

more auxiliary input sources. Step 234 is then invoked, wherein a determination is made as to 

whether such a sequence has been initiated. If a negative determination is made, step 234 re-

20 invokes step 228, so that further processing can occur. Otherwise, if a positive determination is 

made (i.e., the user desires to switch from the external CD player/changer to one of the auxiliary 

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

disconnected from the car stereo. Then, step 238 is invoked, wherein the logic of block 198 of 
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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 

5 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 

10 powered on. If a negative determination is made, step 244 is invoked, wherein the present 

invention enters a standby mode and waits for the car stereo to be powered on. If a positive 

determination is made, step 246 is invoked, wherein a second determination is made as to 

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

determination is made, step 246 is re-invoked. 

15 

I{ 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 

20 an external source. Then, in step 250, a determination is made as to whether a satellite receiver 

or DAB receiver is present (i.e., whether an external satellite receiver or 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 
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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 

5 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, 

10 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 

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

sources using the controls of the radio. 

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

integrating an MP3 player and one or more auxiliary input sources with a car stereo. Beginning 

20 in step 262, a determination is made as to whether the existing car stereo is powered on. If a 

negative determination is made, step 264 is invoked, wherein the present invention enters a 

standby mode and waits for the car stereo to be powered on. If a positive determination is made, 

step 266 is invoked, wherein a second determination is made as to whether the car stereo is in a 
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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 

5 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 270, a determination is made as to whether an MP3 player is 

present (i.e., whether an external MP3 player is connected to the multimedia device integration 

10 system of the present invention). If a positive determination is made, steps 271 and 272 are 

invoked. In step 271, the logic of block 138 of FIG. 4b (the MP3 handling process), described 

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 

15 the control panel of the car stereo for switching from the external CD player/changer to one or 

more auxiliary input sources. Step 274 is then invoked, wherein a determination is made as to 

whether such a sequence has been initiated. If a negative determination is made, step 274 re

invokes step 278, so that further processing can occur. Otherwise, if a positive determination is 

made (i.e., the user desires to switch from the external MP3 player to one of the auxiliary input 

20 sources), step 276 is invoked, wherein the audio channels of the MP3 player are disconnected 

from the car stereo. Then, step 278 is invoked, wherein the logic of block 198 of FIG. 4d (the 

auxiliary input handling process), discussed earlier, is executed, allowing the user to select from 

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

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

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

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

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

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

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

15 

20 

25 

30 

35 

40 

Table 1 

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

Encode_RD_stop_msg: 

movlw Ox68 
xorwf BMW Recv_buff,W 
skpz 
return 

movlw OxOS 
xorwf BMW Recv_buff+l,W 
skpz 
return 

movlw OxlB 
xorwf BMW Recv_buff+2,W 
skpz 
return 

movlw Ox38 
xorwf BMW Recv_buff+3,W 
skpz 
return 

movlw OxOl 
xorwf BMW Recv_buff+4,W 
skpz 

47 
MEI\5677906.1 

Page 1227 of 1320



5 

10 

15 

Express Mail Label No.: EV623706889US 

return 

tstf BMW_Recv_buff+S 
skpz 
return 

movlw Ox4C 
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 

20 compatible with the after-market CD player. The command is then stored in an output buffer for 

dispatching to the CD player. 

Additionally, the present invention contains logic for retrieving information from an 

after-market audio device, and converting same into a format compatible with the car stereo for 

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

display on the car stereo. For purposes of illustration, a sample code portion is shown in Table 

2, below, for converting data from a CD changer into a format understandable by a BMW car 

stereo: 
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Table 2 

========================================= 
Changer replies with STOP confirmation 
Encoding 180A68390002003F0001027D message 
========================================= 

Load_CD_stop_msg: 
movlw Ox18 
movwf BMW Send_buff 

movlw OxOA 
movwf BMW_Send_buff+l 

movlw Ox68 
movwf BMW Send buff+2 

movlw Ox39 
movwf BMW Send buff+3 

movlw OxOO 
movwf BMW Send buff+4 

movlw Ox02 
movwf BMW Send buff+S 

clrf BMW_Send_buff+6 

movfw BMW MM stat 
movwf BMW_Send_buff+7 

clrf BMW Send buff+8 - -
movfw BMW DD stat 
movwf BMW Send buff+9 - -
movfw BMW_TT_stat 
movwf BMW Send buff+lO - -

xorwf BMW_Send_buff+9,W 
xorwf BMW_Send_buff+8,W 
xorwf BMW_Send_buff+7,W 
xorwf BMW_Send_buff+6,W 
xorwf BMW_Send_buff+S,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 
movlw D'12' 
movwf BMW_Send_cnt 
bsf BMW Send on - -
return 

;current status_XX=OO, power off 

;current status_YY=02, power off 

;separate field, always =0 

;current status MM , magazine config 

;separate field, always =0 

;current status_DD , current disc 

;current status_TT , current track 

;calculate check sum 

;store check sum 
;12 bytes total 

;ready to send 

55---------------------------------------------------------------
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The code portion shown in Table 2 receives a STOP confirmation message from the CD 

player, in a format proprietary to the CD player. Preferably, the received command is stored in a 

first buffer, such as BMW_Send_buff. The procedure "Load_CD_stop_msg" retrieves status 

information, magazine information, current disc, and current track information from the CD 

5 changer, and constructs a response containing this information. Then, a checksum is calculated 

and stored in another buffer. The response and checksum are in a format compatible with the 

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

The present invention also includes logic for converting signals from an OEM car stereo 

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

15 

20 

25 

30 

35 

below are code samples for allowing commands and data to be exchanged between a Ford car 

stereo and an Apple iPod device: 

Table 3 

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

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 rx buff[S]; 
if ( (ACP_rx_saddr-==-Ox80) ) { 

switch ( ACP_rx_taddr ) 
case OxCO: 

if ( ACP_rx_data1 == OxCA) { 

break; 

50 

if ( ACP_rx_data2 == Ox01 ) { 
flags.ACP_play_req = 1; 

break; 
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In the code portion shown in Table 3, a "Play" command selected by a user at the 

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

more buffer arrays. Then, as shown below in Table 4, the decoded portions of the command 

stored in the one or more buffer arrays are used to construct a "Play/Pause" command in a format 

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

10 

15 

20 

thereby: 

Table4 

II encoding iPod "play/pause" command OxFF Ox55 Ox03 Ox02 OxOO OxOl OxFA 

if ( iPod_play_req == ON ) { 
iPod_play_req OFF; 
iPod_tx_data[O] Ox55; 
iPod_tx_data[l] Ox03; 
iPod_tx_data[2] Ox02; 
iPod_tx_data[3] OxOO; 
iPod_tx_data[4] OxOl; 
iPod_tx_counter 5; 
iPod_tx_ready = ON; 

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

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

25 language, it is to be expressly understood that any low or high level language known in the art 

could be utilized without departing from the spirit or scope of the invention. It will be 

appreciated that various other code portions can be developed for converting signals from any 

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

30 FIG. 5 is a flowchart showing processing logic, indicated generally at 300 for allowing a 

user to switch between an after-market audio device, and one or more auxiliary input sources. 

As was discussed earlier, the present invention allows a user to switch from one or more 
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co111;1ected audio devices, such as an external CD player/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 

5 determination is made as to whether a "Track Up" button or sequence has been initiated by the 

user. The "Track Up" button or sequence can for a CD player, MP3 player, or any other device. 

If a negative determination is made, step 306 is invoked, wherein the sensed button or sequence 

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

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

10 monitored. 

In the event that a positive determination is made in step 304, step 308 is invoked, 

wherein the present invention waits for a predetermined period of time while monitoring the 

control panel buttons for additional buttons or sequences. In a preferred embodiment of the 

15 present invention, the predetermined period of time is 7 50 milliseconds, but of course, other time 

durations are considered within the spirit and scope of the present invention. In step 310, a 

determination is made as to whether the user has initiated a "Track Down" button or sequence at 

the control panel of the car stereo within the predetermined time period. These sequences can be 

used for a CD player, MP3 player, or any other device. If a negative determination is made, step 

20 312 is invoked. In step 312, a determination is made as to whether a timeout has occurred (e.g., 

whether the predetermined period of time has expired). If a negative determination is made, step 

308 is re-invoked. Otherwise, is a positive determination is made, step 312 invokes step 306, so 

that any buttons or key sequences initiated by the user that are not a "Track Down" command are 
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processed in accordance with the present invention and dispatched to the audio device for 

execution. 

In the event that a positive determination is made in step 310 (a "Track Down" button or 

5 sequence has been initiated within the predetermined time period), then step 314 is invoked. In 

step 314, the audio channels of the audio device are disconnected, and then step 316 is invoked. 

In step 316, the logic of block 198 of FIG. 4d (the auxiliary input handling process), discussed 

earlier, is invoked, so that the user can select from one of the auxiliary input sources in 

accordance with the present invention. Thus, at this point in time, the system has switched, 

10 under user control, from the audio device to a desired auxiliary input. Although the foregoing 

description of the process 300 has been described with reference to "Track Up" and "Track 

Down" buttons or commands initiated by the user, it is to be expressly understood that any 

desired key sequence, keystroke, button depress, or any other action, can be sensed in accordance 

with the present invention and utilized for switching modes. 

15 

When operating in auxiliary mode, the present invention provides an indication on the 

display of the car 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 

20 input source. Of course, any other indication could be generated and displayed on the display of 

the car stereo, such as a graphical display (e.g., an icon) or textual prompt. 
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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 

5 step 322, the control panel buttons of the car stereo are monitored for a button or sequence 

initiated by the user corresponding to an auxiliary input selection (such as the disc number 

method discussed earlier with reference to FIG. 4d). In response to an auxiliary input selection, 

step 324 is invoked, wherein the type of device connected to the selected auxiliary input is 

sensed by the present invention. Then, step 326 is invoked. 

10 

In step 326, a determination is made as to whether the device connected to the auxiliary 

input is a CD player/changer. If a positive determination is made, step 328 is invoked, wherein 

the logic of block 108 of FIG. 4a (the CD handling process), discussed earlier, is executed, and 

the CD player is integrated with the car stereo. If a negative determination is made in step 326, 

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

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 

20 made as to whether the device connected to the auxiliary input is a satellite receiver or a DAB 

receiver. If a positive determination is made, step 338 is invoked, wherein the logic of block 168 

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

satellite receiver is integrated with the car stereo. If a negative determination is made in step 
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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. 

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 composite signals. The composite signals are then forwarded to the 

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

10 invention can accept composite input signals from an external device, and convert same to RGB 

signals for display on the car stereo. Further, information from the external device can be 

15 

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 

20 bottom portion 404, preferably in a clam-like configuration. A portable audio device 410, such 

as the SKYFI radio distributed by DELPHI, Inc., is physically and electrically connected with 

the docking portion 412, and contained within the station 100. A clasp 406 can be provided for 

holding the top and bottom portions in a closed position to retain the device 410. Optionally, a 
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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 

5 with the audio device. It should be noted that the docking station 400 could be formed without 

the top portion 402. 

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 

10 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 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 

15 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. 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 

20 system. 

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

present invention, indicated generally at 500, which includes the multimedia device integration 
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system of the present invention, indicated generally at 540, incorporated therewith. As shown in 

FIG. Sa, 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 

5 515 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. 

10 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 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 

15 connector 550 and the integration system 540. The connector 550 could be any suitable 

connector and can vary according to the device type. For example, a MOLEX, USB, or any 

other connector could be used, depending on the portable device. The integration system 540 is 

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

integration system could wirelessly communicate with the car stereo or car video system. A 

20 transmitter could be used at the integration system to communicate with a receiver at the car 

stereo or car video system. Where automobiles include Bluetooth systems, such systems can be 

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

station 500 provides a convenient device for docking, storing, and integrating a portable device 
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for use with a car 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. Sb, the top member 510 can be opened in the general direction 

5 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. 

10 

15 

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

Sh. The docking station 500 houses both a portable audio or video device 520 and a multimedia 

device integration system (or interface) 540. The shape and configuration of the docking station 

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

The integration system of the present invention provides for control of a portable audio or 

video device, or other device, through the controls of the car stereo or video system system. As 

such, controls on the steering wheel, where present, may also be used to control the portable 

audio device or other device. Further, in all embodiments of the present invention, 

communication between the after-market device and a car stereo or video system can be 

20 accomplished using known wireless technologies, such as Bluetooth. 

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

integration system of the present invention, indicated generally at 600, wherein the interface 630 
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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 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 

5 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 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 

10 video system 610, and information from the device 635 is formatted by the interface 630 and 

displayed in the display 615 of the car stereo or video system 610. Additionally, control 

commands generated at the car stereo or car video device 610 are converted by the interface 630 

into a format (protocol) compatible with the multimedia device 635, and are dispatched thereto 

for execution. A plurality of multimedia devices could be integrated using the interface 630, as 

15 well as one or more auxiliary input sources 640. The after-market device 635 could comprise 

any audio, video, or telecommunications device, including, but not limited to, a CD player, CD 

changer, digital media player (e.g., MP3 player, MP4 player, WMV player, Apple iPod, or any 

other player), satellite radio (e.g., XM, Sirius, Delphi, etc.), video device (e.g., DVD player), 

cellular telephone, or any other type of device or combinations thereof. Additionally, one or 

20 more interfaces could be connected to the interface 630 ("daisy-chained") to allow multiple 

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

FIGS. 3a-3d and modified depending upon the type of the after-market device 635. 
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FIG. lla is a diagram showing an alternate embodiment of the present invention, 

indicated generally at 645, wherein a cellular telephone 670 is integrated for use with a car 

stereo. The telephone 670 is in electrical communication with the interface 665, which receives 

data from the cellular telephone and formats same for displaying on the display 650 of the car 

5 stereo or video system 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 processing thereby. Additionally, audio from the 

telephone 670 can be channeled to the car stereo or video system 660 via the interface 665 and 

10 played through the speakers of the car stereo or video system 660. For example, if the telephone 

670 is provided with the ability to download songs or music, such songs or music can be selected 

using the car stereo or video system 660 and played therethrough using the interface 665. It 

should be noted that control of the cellular telephone could be provided using one or more 

displays (e.g., LCD) of a car video system. Moreover, control of the cellular telephone 670 is 

15 not limited to the use of buttons on the car stereo or video system 660, and indeed, a software or 

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

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

with the cellular telephone 670. 

20 FIG. llb is a flowchart showing processing logic, indicated generally at 647, for 

integrating a cellular telephone with a car radio. Beginning in step 649, a determination is made 

as to whether the existing car stereo is powered on. If a negative determination is made, step 651 

is invoked, wherein the present invention enters a standby mode and waits for the car stereo to be 
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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 car stereo. If a 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, 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 

10 source. In step 657, the audio channels of the cellular telephone are connected (channeled) to the 

15 

car stereo system, allowing audio from the cellular telephone to be played through the car stereo. 

In step 659, data is retrieved by the present invention from the cellular telephone, such as song 

information corresponding to one or more songs downloaded onto the cellular telephone. After 

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

In steps 663, the present invention monitors the control panel buttons of the car stereo for 

cellular telephone operational commands. In step 664, if a command is not detected, step 663 is 

re-invoked. Otherwise, if a command is received, step 663 invokes step 667, wherein the 

received command is converted into a format recognizable by the cellular telephone connected to 

20 the present invention. Once the command has been formatted, step 669 is invoked, wherein the 

formatted command is transmitted to the cellular telephone and executed. Step 654 is then re

invoked, so that additional processing can occur. 
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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 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 

5 receives output video 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 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, 

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

and the AL251 and AL250 video conversion chips manufactured by A verlogic Technologies, 

Inc., or any other suitable video conversion chips. Commands issued by a user using the car 

video system 685 or display(s) 680 for controlling the device 695 are received by the interface 

690, converted into a format compatible with the device 695, and transmitted thereto for 

15 processing. The device 675 could include one or more of the circuits disclosed in FIGS. 3a-3d 

and modified for use with the video device 695. 

FIG. 12b is a flowchart showing processing logic, indicated generally at 671, for 

integrating an after-market video device with a- car video system. · Beginning in step 673, a 

20 determination is made as to whether the existing car video system is powered on. If a negative 

determination is made, step 674 is invoked, wherein the present invention enters a standby mode 

and waits for the car video system to be powered on. If a positive determination is made, step 

677 is invoked, wherein a second determination is made as to whether the car video system is in 
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a state responsive 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 

5 process, indicated as block 687, is invoked. Beginning in step 679, a signal is generated by the 

present invention indicating that an external 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 

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

device to be played through the car video system. In step 684, the display(s) of the car video 

system are updated with data from the after-market device. After steps 679, 681, and 684 have 

been executed, control passes to step 683. 

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

device operational commands. In step 689, if a command is not detected, step 683 is re-invoked. 

Otherwise, if a command is received, step 689 invokes step 691, wherein the received command 

is converted into a format recognizable by the after-market video device connected to the present 

invention. Once the command has been formatted, step 693 is invoked, wherein the formatted 

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

invoked, so that additional processing can occur. 
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FIG. 13a is a block diagram showing an alternate embodiment of the multimedia device 

integration system 710 of the present invention, wherein 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, 

5 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, 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 

10 memory (e.g., programmable flash memory, ROM, EEPROM, etc.) 725 of the interface 710. 

Each of the software blocks 724 controls the interface circuitry 715 and contains instructions for 

converting data from the device 707 into a format compatible with the car stereo or video system 

705, and vice versa. For example, a first block could contain software for allowing 

communication between an Apple iPod and an in-dash car stereo manufactured by Sony, and a 

15 second block could contain software for allowing communication between a DVD player and a 

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

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

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

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

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

and 707. 
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FIG. 13b is a block diagram showing an alternate embodiment of the multimedia device 

integration system of the present invention, wherein wiring harnesses 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 

5 of the harnesses 727 and 728 correspond to car stereo I video systems and after-market devices 

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

10 interface 726 could be provided with a plurality of protocol conversion software blocks pre

loaded into memory in the interface, and could be provided with any desired harnesses. The 

interface 726 could include one or more of the circuits shown in FIGS. 3a-3d, with modification 

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

15 FIG. 14 is a flowchart showing processing logic, indicated generally at 730, of the 

multimedia device integration system of the present invention for integrating after-market 

devices of various types using a single interface. In step 735, the interface determines types of 

devices that are connected thereto, including the car stereo or video system and one or more 

after-market devices to be integrated therewith. This could be achieved by the configuration 

20 jumper settings or the harness types connected to the interface and discussed with respect to 

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

blocks of conversion software (e.g., from the blocks 725 and 729 shown in FIGS. 13a and 13b). 
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In step 745, instructions are converted using the selected 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 

5 multimedia device 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. 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 

10 scrolling through the lists). Additionally, the device type could be specified using a graphical or 

software menu displayed on the car stereo or car video system. In step 780, a determination is 

made as to whether a timeout has occurred (e.g., the user has not selected a device type within a 

predetermined period of time). If a positive determination is made, step 785 occurs, wherein a 

protocol conversion software block is selected from memory corresponding to the last device 

15 type displayed by the car stereo or video system. If a negative determination is made, step 790 is 

invoked, wherein a determination is made as to whether the user has specified a device type. 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 memory corresponding to the device specified by the user. In step 800, 

20 the protocol conversion software block is mapped to a logical address in memory. Then, in step 

805, instructions to be exchanged between the car stereo or video system and the after-market 

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

using compatible formats. Accordingly, the logic of FIG. 15 allows a single interface having 
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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 integration 

5 system of the present invention, indicated generally at 810, for allowing a user to quickly 

navigate through a list of songs on one or 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, and could be applied for use with any type of after-market device, including, but 

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

step 812, a user is provided with a list of alphanumeric characters on a display of the car stereo 

or video system. This list could include the letters A through Z, as well as the numbers 0 

through 9. In step 814, the user can specify a desired alphanumeric character, which can be 

specified by scrolling through the list using one or more controls of the car stereo or video 

15 system and pressing a button once the desired character has been highlighted, or optionally, if an 

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

user can directly enter the desired alphanumeric character. 

When the desired alphanumeric character has been specified, in step 816 a remote 

20 database is queried using the alphanumeric character. The remote database could comprise a list 

of songs stored in one or more after-market devices integrated by the present invention for use 

with the car stereo or video system. In step 818, a list of potentially matching songs is retrieved 

from the database and presented on the display of the car stereo or video system for perusal by 
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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 

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 

5 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. 

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 stereo or video 

10 system. For example, if the user initially specified the letter "A" and the desired song is not 

visible in the list of songs without scrolling, the user can refine the query by adding an additional 

alphanumeric character. Thus, for example, the user can specify the letters "AN" to search for 

songs having titles (or artists) beginning with the letters "AN." In step 826, the remote database 

of the after-market device is queried using the specified letters. In step 828, a list of potential 

15 matches is presented to the user at the car stereo or video system. In step 830, a determination is 

made as to whether the desired song appears in the list and is immediately viewable without 

requiring the user to scroll through the list. If a positive determination is made, step 822 is 

invoked, wherein the user can select the desired song for retrieval from the after-market device 

and playing on the car stereo or video system. If a negative determination is made, step 832 is 

20 invoked, wherein a determination is made as to whether a threshold number of alphanumeric 

characters has been specified by the user. For example, a maximum threshold of 3 alphanumeric 

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

steps 824-832 are re-invoked in the manner disclosed herein to allow the user to specify 
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additional alphanumeric characters for 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. 

5 FIG. 17 is a diagram showing an another embodiment of the present invention, indicated 

generally at 850, wherein a plurality of external devices are 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 

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

could vary depending upon the types of devices to be integrated. Additionally, the interface 852 

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

for integrating a plurality of external devices. 

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

video device 866, a cellular phone 868, and an auxiliary input 870 are connected to the interface 

852 and integrated for use with a car stereo or video system. The CD player 860 could comprise 

any desired CD player or changer. The digital media device 862 could comprise any portable 

digital media device, such as an Apple iPod, MP3 player, MP4, player, WMV player, portable 

20 music center, or any other desired device. The satellite tuner 864 could comprise any desired 

satellite tuner, such as an XM or Sirius tuner. The video device 866 could comprise any desired 

video device, such as a DVD player. The cellular phone 868 could comprise any cellular 
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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 852 is 

5 provided through the car stereo or video system. 

FIG. 18 is a diagram showing another embodiment of the present invention, indicated 

generally at 900, wherein wireless integration is provided between a car audio and/or video 

system 910 and a portable audio and/or video device 924. The car system 910 could be any 

10 OEM or after-market car audio and/or video system. The portable device 924 could comprise a 

CD player, CD changer, digital media player (e.g., MP3 player, MP4 player, WMV player, 

Apple iPod, Apple video iPod), portable media center, portable media player, satellite receiver, 

digital audio broadcast (DAB) receiver (also commonly referred to as a high-definition (HD) 

radio receiver), video device (e.g., DVD player or digital media player, such as the SONY PSP 

15 digital media player), cellular telephone, or any other portable device. 

The car system 910 includes system electronics 912 (e.g., circuitry and components 

provided by an OEM or after-market car audio and/or video system manufacturer), a display 918, 

a control panel 920 (e.g., buttons, touch screen display, etc.) for allowing user interaction and 

20 control, and a wireless interface or transceiver 916. The wireless interface 916 could comprise 

an AT76C551 Bluetooth transceiver manufactured by Atmel, Inc., which includes a Bluetooth 

baseband controller with an integrated digital signal processor (DSP), and an AT7024 2.4 - 2.5 

GHz band RF front end transceiver manufactured by Atmel, Inc., which includes a low-noise 
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amplifier and transmit I receive switch driver. Any other suitable wireless transceiver (e.g., 

IEEE 802.11a, 802.11b, or 802.1lg) could also be substituted. The display 918 could comprise 

any display associated with the car system 910, including, but not limited to, a display panel, a 

seat-back display, a dashboard display, an LCD or plasma display, or any other display in a car 

5 or associated with a car audio and/or video system, positioned anywhere within a vehicle. 

The portable device 924 includes device electronics 934 (e.g., circuitry and components 

provided by the portable device manufacturer), a wireless interface or transceiver 926, and an 

integration subsystem or module 932 positioned within the portable device 924. Optionally, the 

10 wireless interface 926 could be positioned external to the portable device 924. The wireless 

interface 926 is identical to the wireless interface 916, and both interfaces 916 and 926 establish 

a wireless communications channel or link 922 between the car system 910 and the portable 

device 924. 

15 The integration subsystem 932 receives control commands that are issued at the car 

system 910 and wirelessly transmitted to the portable device 924 via the wireless 

communications link 922, processes the commands into a format compatible with the device 

electronics 934 of the portable device 924, and dispatches same to the device electronics 934 for 

execution thereby, so as to provide remote, wireless control of the portable device 924 using the 

20 car system 910. For example, a "Play" command could be entered at the car system 910 (which 

could be a BMW car stereo), wirelessly transmitted to the portable device 924 (which could be 

an Apple iPod), converted by the integration subsystem 932 into a format recognizable by the 

device electronics 934, and executed thereby. The integration subsystem 932 also receives data 
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generated by the device electronics 934 (including, but not limited to, track information, artist 

information, song title, time information, etc.), processes same into a format compatible with the 

car system 910, and transmits the processed data to the car system 910 using the wireless link 

922 for display thereon using the display 918. For example, playlists or other data generated by 

5 the portable device 924 could be processed by the integration subsystem 932 into a format 

compatible with the car system 910, and wirelessly transmitted thereto for display on the display 

918. 

Audio and video information generated by the portable device 924 can be transmitted 

10 digitally to the car system 910 using the wireless link 922. This information could also be 

transmitted via one or more analog RF carrier signals, using suitable digital-to-analog and 

analog-to-digital conversion circuitry known in the art. The integration subsystem 932 could 

also include conversion circuitry (e.g., using the video format conversion chips discussed above 

with respect to FIG. 12a) for converting video information generated by the portable device 924 

15 for display on the display 918 of the car system 910 (e.g., by converting composite video signals 

to red, green, and blue (RGB) video signals, or vice versa). It should be noted that the 

integration subsystem 932 could also be utilized to process data, video, and audio information 

provided by the portable device 924 where the portable device 924 is connected to the Internet 

(e.g., via a wireless Internet connection established by a cellular telephone). In such 

20 circumstances, the display 918 of the car system 910 would function as an Internet browser, and 

the controls 920 of the car system 910 could be utilized to navigate the Internet. 
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The integration subsystem 932 contains circuitry similar to the circuitry disclosed in the 

various embodiments of the present invention discussed herein, and could include a PIC16F872 

or PIC16F873 microcontroller manufactured by Microchip, Inc. and programmed in accordance 

with the flowchart discussed below with respect to FIG. 24. Additionally, the integration 

5 subsystem 932 generates a device presence signal for maintaining the car system 910 in a state 

responsive to the portable device 924. It should be noted that a non-wireless connection 930 

could be provided between optional external interfaces ports 914 and 928 of the car system 910 

and the portable device 924, respectively, using any suitable wired connection type such as 

serial, FIREWIRE, CAN/CAN2, USB/USB2, IE Bus, T Bus, I Bus, or any other connection, to 

10 allow for wired integration between the car system 910 and the portable device 924. 

15 

Additionally, the non-wireless connection 930 could include a fiber-optic connection, such as a 

D2B or MOST fiber-optic connection. The device presence can be transmitted to the car system 

910 using the wireless link 922 or, optionally, the non-wireless connection 930. 

FIG. 19 is a diagram showing another embodiment of the present invention, indicated 

generally at 1000, wherein wireless integration is provided between a car audio and/or video 

system 1010 and a portable audio and/or video device 1024. The components shown in FIG. 19 

are identical to the components shown in FIG. 18, and reference numerals of corresponding 

components have been increased by 100. In this embodiment, the integration subsystem 1032 is 

20 positioned internally within the car system 1010, which also includes system electronics 1012, 

wireless interface 1016, display 1018, control panel1020, and, optionally, external interface port 

1014. The portable device 1024 includes a wireless interface 1026 in communication with 

73 
MEI\5677906.1 

Page 1253 of 1320



Express Mail Label No.: EV623706889US 

device electronics 1034, and optionally, an external interface port 1028 for communicating with 

the external interface port 1014 of the car system 1010 via non-wireless connection 1030. 

FIG. 20 is a diagram showing another embodiment of the present invention, indicated 

5 generally at 1100, wherein a docking slot 1140 is provided in a car audio and/or video system 

1110 for receiving a portable audio and/or video device 1124. The car system 1110 includes 

system electronics 1112 (e.g., circuitry and components provided by an OEM or after-market car 

audio or video system manufacturer), a display 1118, and a control panel 1120. The portable 

device 1124 includes an integration subsystem or module 1132, device electronics 1134 (e.g., 

10 circuitry and components provided by the manufacturer of the portable device 1124) and an 

external interface port 1142 that interfaces with the docking slot 1140 to allow electrical 

communication between the integration subsystem 1132 of the car system 1110 and the device 

electronics 1134 of the portable device 1124. The electrical connection formed by the external 

interface port 1142 and the docking slot 1140 could include a FIREWIRE, CAN/CAN2, 

15 USB/USB2, IE Bus, T Bus, or I Bus connection, or any other suitable connection type. 

Additionally, a fiber-optic connection could be formed between the external interface port 1142 

and the docking slot 1140, using a D2B, MOST, or other suitable fiber-optic connection. 

The portable device 1124 is inserted into the docking slot 1140 in the general direction 

20 indicated by arrow A. Once docked, the integration subsystem 1132 processes control 

commands issued at the car system 1110 into a format compatible with the portable device 1124, 

and processes data generated by the portable device 1124 into a format compatible with the car 

system 1110 in the manner described herein. Audio and video signals generated by the portable 
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device 1124 are channeled by the integration subsystem 1132 to the system electronics 1112, for 

playing through the car system 1110. The portable device 1124 could comprise a digital media 

player (e.g., MP3 player, MP4 player, WMV player, Apple iPod, Apple video iPod, or other 

device), a portable media center, a portable media player, a satellite receiver, a digital audio 

5 broadcast (DAB) receiver or high-definition (HD) radio receiver, a portable video device, a 

cellular telephone, or any other portable device. 

FIG. 21 is a diagram showing another embodiment of the present invention, indicated 

generally at 1200, wherein a docking slot 1240 is provided in a car audio and/or video system 

10 1210 for receiving a portable audio and/or video device 1224. The components shown in FIG. 

21 are identical to those disclosed in FIG. 20, and reference numerals of corresponding 

components have been increased by 100. In this embodiment, the integration subsystem 1232 is 

positioned within the car system 1210, which also includes system electronics 1212, display 

1218, and control panel 1220. The portable device 1224 includes device electronics 1234 and an 

15 external interface port 1242 for interfacing with the docking slot 1240 and providing electrical 

(and/or optical) communication with the integration subsystem 1232. 

FIG. 22 is a diagram showing another embodiment of the present invention, indicated 

generally at 1300, wherein wireless integration is provided between a car audio and/or video 

20 system 1310 and a portable audio and/or video device 1324, and voice synthesis and speech 

recognition capabilities are provided. More particularly, the portable device 1324 includes an 

integration subsystem or module 1332 having a voice recognition subsystem 1336 and a speech 

synthesizer 1338. As with the embodiments discussed earlier with respect to FIGS. 18-19, the 
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car system 1310 includes system electronics 1312 (e.g., circuitry and components provided by an 

OEM or after-market car audio or video system manufacturer), an optional external interface port 

1314, a wireless interface or transceiver 1316 (which could be a Bluetooth or other suitable 

wireless transceiver), a display 1318, and a control panel1320. 

The portable device 1324 could comprise a CD player, CD changer, digital media player 

(e.g., MP3 player, MP4 player, WMV player, Apple iPod, Apple video iPod, or other device), 

portable media center, portable media player, satellite receiver, digital audio broadcast (DAB) 

receiver, high-definition (HD) radio receiver, video device (e.g., DVD player or digital media 

10 player, such as the SONY PSP digital media player), cellular telephone, or any other portable 

device. The portable device 1324 includes a wireless interface 1326 which communicates with 

the wireless interface 1316 to provide a wireless communications channel or link 1322, an 

optional external interface port 1328 for providing a non-wireless connection 1330 with the 

external interface port 1314 (which could include any suitable wired connection, such as 

15 FIREWIRE, CAN/CAN2, USBIUSB2, IE Bus, T Bus, I Bus, etc., or any suitable optical 

connection, such as D2B or MOST), device electronics 1334, and optional external audio output 

1340 and optional external audio input 1342. 

The voice recognition subsystem 1336 of the integration subsystem 1332 could comprise 

20 the HM2007 speech recognition processor manufactured by Hualon Microelectric Corporation, 

the VRP6679 speech recognition processor manufactured by Oki, Inc., or any other suitable 

speech recognition processor. The voice recognition subsystem 1336 receives control commands 

that are spoken by a user and are transmitted to the portable device 1324 via the wireless link 
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1322 or the non-wireless connection 1330 (where the car system 1310 another vehicle 

component connected to the car system 1310 includes a microphone for receiving voice 

commands). Optionally, a microphone could be connected to the external audio input 1342 of 

the portable device 1324 for receiving voice commands. Any desired, spoken commands could 

5 be received by the integration subsystem 1332 and processed by the voice recognition subsystem 

1336 into a format compatible with the device electronics 1334 of the portable device 1324 for 

execution thereby. For example, a user could speak a desired artist name, whereupon the voice 

recognition subsystem 1336 processes the spoken artist name into a digital format, passes the 

processed artist name to the integration subsystem 1332, and the integration subsystem 1332 

10 constructs a query command and passes the query command to the device electronics 1334 along 

with the processed artist name to the device electronics 1334. The device electronics 1334 then 

queries the portable device 1324 for all songs (e.g., by searching ID3 tags associated with each 

song and stored in the portable device 1324) having a matching artist name. The resulting list is 

then passed to the integration subsystem 1332, whereupon the information is processed into a 

15 format compatible with the car system 1310. Then, the information is transmitted to the car 

system 1310 via the wireless link 1322 or the non-wireless connection 1330 for display on the 

display 1318 of the car system 1310. 

Voice recognition could also be used to retrieve other media files, such as video clips that 

20 are stored on the portable device 1324. Such files, one retrieved, could then be processed by the 

integration subsystem 1332 in the manner described herein, transmitted to the car system 1310 

(via the wireless link 1322 or the non-wireless connection 1330), and displayed on the display 
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1318 of the car system 1310. An index of such files could also be generated by the integration 

subsystem 1332 for quick browsing and retrieval using car system 1310 or voice commands. 

The speech synthesizer 1338 provides synthesized speech corresponding to data produced 

5 by the portable device 1324. For example, track lists, artist names, song titles, and other 

information (e.g., video clip titles, movie titles, etc.) could be retrieved from the portable device 

1324 by the integration subsystem 1332 (e.g., in response to a command issued by the user at the 

car system 1310 or a spoken command processed by the voice recognition subsystem 1336), and 

synthesized speech corresponding to the retrieved information could be generated by the speech 

10 synthesizer 1338 using known text-to-speech software. The speech synthesizer 1338 could 

include the RC 8650 or RC 8660 speech synthesis chipsets manufactured by RC Systems, Inc., 

or any other suitable speech synthesizers. Synthesized speech could be transmitted to the car 

system 1310 via the wireless link 1322 or the non-wireless connection 1330 and played through 

the car system 1310, or optionally, the speech could be channeled to an external device via the 

15 optional external audio output 1340. It should be noted that the voice recognition subsystem 

1336 and the speech synthesizer 1338 could be formed on a single integrated circuit forming part 

of the integration subsystem 1332. Additionally, the integration subsystem 1332 provides full 

control of the portable device 1324 using the car system 1310 and exchange of data, audio, and 

video signals between the portable device 1324 and the car system 1310, in the manner described 

20 herein. 

FIG. 23 is a diagram showing another embodiment of the present invention, indicated 

generally at 1400, wherein wireless integration is provide between a car audio and/or video 
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system 1410 and a portable audio and/or video device 1424 and voice recognition and speech 

synthesis capabilities are provided. The components shown in FIG. 23 are functionally identical 

to the components shown in FIG. 22, and reference numerals of corresponding components have 

been increased by 100. In this embodiment, the integration subsystem 1432 is positioned in the 

5 car system 1410, which includes system electronics 1412, an optional external interface port 

1414, a wireless interface 1416, a display 1418, and a control panel 1420. The integration 

subsystem 1432 includes a voice recognition subsystem 1436 and a speech synthesizer 1438, 

which provide the voice recognition and speech synthesis capabilities described above with 

reference to FIG. 22. The portable device 1424 includes a wireless interface 1426, and optional 

10 external interface port 1428, device electronics 1434, an optional external audio output port 

1440, and an optional external audio input port 1442. 

FIG. 24 is a flowchart showing processing logic according to the present invention, 

indicated generally at 1450, for wirelessly integrating a portable audio and/or video device for 

15 use with a car audio and/or video system. In step 1452, a wireless link is established between the 

portable device and the car audio and/or video system. As discussed above, the wireless link 

could be any suitable wireless communications link, such as a Bluetooth wireless link, an IEEE 

802.11 link, or any other suitable link. In step 1454, the car audio and/or video system type is 

determined, such as the manufacturer name and/or model identifier. In step 1456, the portable 

20 audio and/or video device type is identified, such as the manufacturer name and/or model 

identifier. In step 1458, a protocol conversion software block is loaded from memory, based 

upon the corresponding device types of the car audio and/or video system and the portable audio 

and/or video device. The protocol conversion software block includes code for converting 
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commands issued at the car audio and/or video system into a format compatible with the portable 

audio and/or video device, as well as code for converting data generated by the portable audio 

and/or video device into a format compatible with the car audio and/or video system. 

In step 1460, data generated by the portable audio and/or video device is processed by the 

protocol conversion software block. Then, in step 1466, the processed data is transmitted to the 

car audio and/or video system for display thereon, using the wireless link. In step 1462, audio 

and/or video signal generated by the portable audio and/or video device are channeled to the car 

audio and/or video system using the wireless link. In step 1464, a determination is made as to 

10 whether commands from the car audio and/or video system are to be processed. If a negative 

15 

determination is made, step 1458 is re-invoked. Otherwise, step 1468 is invoked, wherein the 

commands are processed using the protocol conversion software block. Then, in step 1470, the 

processed commands are transmitted to the car audio and/or video system using the wireless link. 

Step 1458 is then re-invoked, so that additional processing can occur. 

Importantly, the present invention allows video files in any format (including video clips, 

movies, pictures, etc.) that are stored on a portable device to be displayed on one or more 

displays of a car audio and/or video system, and playback of such files to be controlled using the 

car audio and/or video system. Examples of such files include, but are not limited to, MPEG, 

20 WMV, AVI, JPEG, GIF, TIFF, MP4, or any other suitable video format. Such files could be 

stored on a cell phone, a portable media center, a portable media player, or any other portable 

device which is integrated by the present invention (through a wired or wireless connection) for 

use with a car audio and/or video system. Thus, for example, a video clip downloaded to a 
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cellular telephone or a video clip stored on a portable device (e.g., an Apple video iPod) can be 

displayed on one or more displays of a car audio and/or video system. Further, the present 

invention allows for live video streams, such as live television video received by a cellular 

telephone or other portable device, to be displayed on one or more displays of the car audio 

5 and/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 audio system having a display associated therewith; 

a portable device external to the car audio system; 

a first wireless interface in communication with the car audio system; 

a second wireless interface in communication with the portable device, the first and 

second wireless interfaces establishing a wireless communications link between the car audio 

system and the portable device; and 

an integration subsystem for generating a device presence signal for maintaining the car 

audio system in a state responsive to the portable device, wherein the integration subsystem 

transmits the device presence signal to the car audio system, channels audio from the portable 

device to the car audio system using the wireless communications link, processes video 

information generated by the portable device into a format compatible with the car audio system, 

15 and transmits the processed video information to the car audio system using the wireless 

communications link for displaying the processed video information on the display of the car 

audio system. 

2. The system of Claim 1, wherein the integration subsystem processes data generated by 

20 the portable device into a format compatible with the car audio system and displays the 

processed data on the display of the car audio system. 
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3. The system of Claim 1, wherein the integration subsystem receives control commands 

issued at the car audio system and transmitted over the wireless communications link, processes 

the commands into a format compatible with the portable device, and dispatches the processed 

commands to the portable device for execution thereby. 

4. The system of Claim 1, wherein the integration subsystem further comprises a voice 

recognition subsystem for processing spoken control commands issued by a user. 

5. The system of Claim 4, wherein the integration subsystem retrieves an audio file or a 

10 video file from the portable device in response to a spoken command. 

15 

6. The system of Claim 4, wherein the integration subsystem further comprises a speech 

synthesizer for generating synthesized speech corresponding to data generated by the portable 

device. 

7. The system of Claim 1, wherein the car audio system comprises an OEM car audio 

system. 

8. The system of Claim 1, wherein the car audio system comprises an after-market car audio 

20 system. 
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9. The system of Claim 1, wherein the portable device comprises a portable receiver. 

10. The system of Claim 10, wherein the portable receiver comprises a digital audio 

broadcast (DAB) receiver, a high-definition (HD) radio receiver, or a satellite receiver. 

5 

11. The system of Claim 1, wherein the portable device comprises a portable digital media 

player. 

12. The system of Claim 11, wherein the portable digital media player comprises a video 

10 device, a portable media center, a portable media player, an MP3 player, an MP4 player, a WMV 

player, an Apple iPod, or an Apple video iPod. 

13. The system of Claim 1, wherein the portable device comprises a cellular telephone. 

15 14. The system of Claim 1, further comprising a non-wireless connection established 

between the car audio system and the portable device for exchanging data, commands, audio and 

video signals between the car audio system and the portable device. 
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15. The system of Claim 1, wherein the integration subsystem is positioned within the 

portable device. 

16. The system of Claim 1, wherein the integration subsystem is positioned within the car 

5 audio system. 

17. The system of Claim 1, wherein the video information comprises a video file stored on 

the portable device. 

10 18. The system of Claim 1, wherein the video information comprises a picture stored on the 

portable device. 

19. The system of Claim 1, wherein the video information comprises a television signal 

received by the portable device. 

15 
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20. A multimedia device integration system comprising: 

a car video system having a display associated therewith; 

a portable device external to the car video system; 

a first wireless interface in communication with the car video system; 

a second wireless interface in communication with the portable device, the first and 

second wireless interfaces establishing a wireless communications link between the car video 

system and the portable device; and 

an integration subsystem for generating a device presence signal for maintaining the car 

video system in a state responsive to the portable device, wherein the integration subsystem 

10 transmits the device presence signal to the car video system, channels audio from the portable 

device to the car video system using the wireless communications link, processes video 

information generated by the portable device into a format compatible with the car video system, 

and transmits the processed video information to the car video system using the wireless 

communications link for displaying the processed video information on the display of the car 

15 video system. 

20 

21. The system of Claim 20, wherein the integration subsystem processes data generated by 

the portable device into a format compatible with the car video system and displays the 

processed data on the display of the car video system. 
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22. The system of Claim 20, wherein the integration subsystem receives control commands 

issued at the car video system and transmitted over the wireless communications link, processes 

the commands into a format compatible with the portable device, and dispatches the processed 

commands to the portable device for execution thereby. 

23. The system of Claim 20, wherein the integration subsystem further comprises a voice 

recognition subsystem for processing spoken control commands issued by a user. 

24. The system of Claim 23, wherein the integration subsystem retrieves an audio file or a 

10 video file from the portable device in response to a spoken command. 

15 

25. The system of Claim 23, wherein the integration subsystem further comprises a speech 

synthesizer for generating synthesized speech corresponding to data generated by the portable 

device. 

26. The system of Claim 20, wherein the car video system comprises an OEM car video 

system. 

27. The system of Claim 20, wherein the car video system comprises an after-market car 

20 video system. 
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28. The system of Claim 20, wherein the portable device comprises a portable receiver. 

29. The system of Claim 28, wherein the portable receiver comprises a digital audio 

broadcast (DAB) receiver, a high-definition (HD) radio receiver, or a satellite receiver. 

5 

30. The system of Claim 20, wherein the portable device comprises a portable digital media 

player. 

31. The system of Claim 30, wherein the portable digital media player comprises a video 

10 device, a portable media center, a portable media player, an MP3 player, an MP4 player, a WMV 

player, an Apple iPod, or an Apple video iPod. 

32. The system of Claim 20, wherein the portable device comprises a cellular telephone. 

15 33. The system of Claim 20, further comprising a non-wireless connection established 

between the car video system and the portable device for exchanging data, commands, audio and 

video signals between the car video system and the portable device. 
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34. The system of Claim 20, wherein the integration subsystem is positioned within the 

portable device. 

35. The system of Claim 20, wherein the integration subsystem is positioned within the car 

5 video system. 

36. The system of Claim 20, wherein the video information comprises a video file stored on 

the portable device. 

10 37. The system of Claim 20, wherein the video information comprises a picture stored on the 

portable device. 

38. The system of Claim 20, wherein the video information comprises a television signal 

received by the portable device. 

15 
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39. A multimedia device integration system comprising: 

a car audio system; 

a portable device external to the car audio system; 

a docking slot formed in the car audio system for receiving the portable device and 

5 establishing electrical communication between the car audio system and the portable device; and 

an integration subsystem for generating a device presence signal for maintaining the car 

audio system in a state responsive to the portable device, wherein the integration subsystem 

receives data generated by the portable device, processes the data into a format compatible with 

the car audio system, and transmits the processed data, the device presence signal, and audio 

1 0 signals to the car audio system. 

40. The system of Claim 39, wherein the processed data is displayed on a display of the car 

audio system. 

15 41. The system of Claim 39, wherein the integration subsystem processes a video file stored 

on the portable device into a format compatible with the car audio system and transmits the video 

file to the car audio system for displaying the video file on a display of the car audio system. 
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42. The system of Claim 39, wherein the integration subsystem receives control commands 

issued at the car audio system, processes the commands into a format compatible with the 

portable device, and dispatches the processed commands to the portable device for execution 

thereby. 

43. The system of Claim 39, wherein the integration subsystem further comprises a voice 

recognition subsystem for processing spoken control commands issued by a user. 

44. The system of Claim 43, wherein the integration subsystem retrieves an audio file or a 

10 video file from the portable device in response to a spoken command. 

15 

45. The system of Claim 43, wherein the integration subsystem further comprises a speech 

synthesizer for generating synthesized speech corresponding to data generated by the portable 

device. 

46. The system of Claim 39, wherein the car audio system comprises an OEM car audio 

system. 

47. The system of Claim 39, wherein the car audio system comprises an after-market car 

20 audio system. 
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48. The system of Claim 39, wherein the portable device comprises a portable receiver. 

49. The system of Claim 48, wherein the portable receiver comprises a digital audio 

broadcast (DAB) receiver, a high-definition (HD) radio receiver, or a satellite receiver. 

5 

50. The system of Claim 39, wherein the portable device comprises a portable digital media 

player. 

51. The system of Claim 50, wherein the portable digital media player comprises a video 

10 device, a portable media center, a portable media player, an MP3 player, an MP4 player, a WMV 

player, an Apple iPod, or an Apple video iPod. 

52. The system of Claim 39, wherein the portable device comprises a cellular telephone. 

15 53. The system of Claim 39, wherein the integration subsystem is positioned within the 

portable device. 

54. The system of Claim 39, wherein the integration subsystem is positioned within the car 

audio system. 
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55. A multimedia device integration system comprising: 

a car video system; 

a portable device external to the car video system; 

a docking slot formed in the car video system for receiving the portable device and 

5 establishing electrical communication between the car video system and the portable device; and 

an integration subsystem for generating a device presence signal for maintaining the car 

video system in a state responsive to the portable device, wherein the integration subsystem 

receives data generated by the portable device, processes the data into a format compatible with 

the car video system, and transmits the processed data, the device presence signal, audio signals, 

1 0 and video signals to the car video system. 

56. The system of Claim 55, wherein the processed data is displayed on a display of the car 

video system. 

15 57. The system of Claim 55, wherein the integration subsystem processes a video file stored 

on the portable device into a format compatible with the car video system and transmits the video 

file to the car video system for displaying the video file on a display of the car video system. 
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58. The system of Claim 55, wherein the integration subsystem receives control commands 

issued at the car video system, processes the commands into a format compatible with the 

portable device, and dispatches the processed commands to the portable device for execution 

thereby. 

59. The system of Claim 55, wherein the integration subsystem further comprises a voice 

recognition subsystem for processing spoken control commands issued by a user. 

60. The system of Claim 59, wherein the integration subsystem retrieves an audio file or a 

10 video file from the portable device in response to a spoken command. 

15 

61. The system of Claim 59, wherein the integration subsystem further comprises a speech 

synthesizer for generating synthesized speech corresponding to data generated by the portable 

device. 

62. The system of Claim 55, wherein the car video system comprises an OEM car video 

system. 

63. The system of Claim 55, wherein the car video system comprises an after-market car 

20 video system. 
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64. The system of Claim 55, wherein the portable device comprises a portable receiver. 

65. The system of Claim 64, wherein the portable receiver comprises a digital audio 

broadcast (DAB) receiver, a high-definition (HD) radio receiver, or a satellite receiver. 

5 

66. The system of Claim 55, wherein the portable device comprises a portable digital media 

player. 

67. The system of Claim 66, wherein the portable digital media player comprises a video 

10 device, a portable media center, a portable media player, an MP3 player, an MP4 player, a WMV 

player, an Apple iPod, or an Apple video iPod. 

68. The system of Claim 55, wherein the portable device comprises a cellular telephone. 

15 69. The system of Claim 55, wherein the integration subsystem is positioned within the 

portable device. 

70. The system of Claim 55, wherein the integration subsystem is positioned within the car 

. video system. 
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71. A method for wirelessly integrating a portable device for use with a car audio system 

compnsmg: 

establishing a wireless communications link between the car audio system and the 

portable device; 

generating a device presence signal for maintaining the car audio system in a state 

responsive to the portable device; 

transmitting the device presence signal to the car audio system over the wireless 

communications link; 

processing video information generated by the portable device into a format compatible 

1 0 with the car audio system; 

15 

transmitting the processed video information and audio signals generated by the portable 

device to the car audio system over the wireless communications link; 

displaying the processed video information on a display of the car audio system; and 

playing the audio signals over the car audio system. 

72. The method of Claim 71, further comprising processing data generated by the portable 

device into a format compatible with the car audio system. 
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73. The method of Claim 72, further comprising transmitting the processed data over the 

wireless communications link to the car audio system. 

74. The method of Claim 73, further comprising displaying the processed data on a display of 

5 the car audio system. 

75. The method of Claim 71, further comprising transmitting control commands issued by a 

user at the car audio system over the wireless communications link. 

10 76. The method of Claim 75, further comprising receiving the control commands at the 

portable device and processing the control commands into a format compatible with the portable 

device. 

77. The method of Claim 76, further comprising dispatching the processed control commands 

15 to the portable device for execution thereby. 

78. The method of Claim 71, further comprising receiving spoken control commands with a 

voice recognition subsystem and processing the spoken control commands into a format 

compatible with the portable device. 
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79. The method of Claim 78, further comprising dispatching the processed control commands 

to the portable device for execution thereby. 

80. The method of Claim 71, further comprising generating synthesized speech 

5 corresponding to data generated by the portable device. 

81. A method for wirelessly integrating a portable device for use with a car video system 

comprising: 

establishing a wireless communications link between the car video system and the 

10 portable device; 

15 

generating a device presence signal for maintaining the car video system in a state 

responsive to the portable device; 

transmitting the device presence signal to the car video system over the wireless 

communications link; 

processing video information generated by the portable device into a format compatible 

with the car video system; 

transmitting the processed video information and audio signals generated by the portable 

device to the car video system over the wireless communications link; 

displaying the processed video information on a display of the car video system; and 
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playing the audio signals over the car video system. 

82. The method of Claim 81, further comprising processing data generated by the portable 

device into a format compatible with the car video system. 

5 

83. The method of Claim 82, further comprising transmitting the processed data over the 

wireless communications link to the car video system. 

84. The method of Claim 83, further comprising displaying the processed data on a display of 

10 the car video system. 

85. The method of Claim 81, further comprising transmitting control commands issued by a 

user at the car video system over the wireless communications link. 

15 86. The method of Claim 85, further comprising receiving the control commands at the 

portable device and processing the control commands into a format compatible with the portable 

device. 
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87. The method of Claim 86, further comprising dispatching the processed control commands 

to the portable device for execution thereby. 

88. The method of Claim 81, further comprising receiving spoken control commands with a 

5 voice recognition subsystem and processing the spoken control commands into a format 

compatible with the portable device. 

89. The method of Claim 88, further comprising dispatching the processed control commands 

to the portable device for execution thereby. 

10 

90. The method of Claim 81, further comprising generating synthesized speech 

corresponding to data generated by the portable device. 
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91. A docking station for docking and integrating a portable device for use with a car stereo, 

comprising: 

a base portion; 

a bottom member connected to the base portion; 

a top member removably 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 connected to the base portion for integrating the portable device 

with a car stereo. 
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ABSTRACT 

An multimedia device integration system is provided. One or more after-market audio or 

video devices, such as a CD player, CD changer, digital media device (e.g., MP3 player, MP4 

player, WMV player, Apple iPod, portable media center, or other device) satellite receiver (e.g., 

5 XM or Sirius receiver), DAB receiver, video device (e.g., DVD player), cellular telephone, or 

any other device or combinations thereof, is integrated for use with an existing OEM or after

market car stereo or video system, wherein control commands can be issued at the car stereo or 

video system and data from the after-market device can be displayed on the car stereo or video 

system. Control commands generated at the car stereo or video system are received, processed, 

10 converted into a format recognizable by the after-market device, and dispatched to the after

market device for execution. Information from the after-market device is converted into a format 

recognizable by the car stereo or video system, and dispatched to the car stereo or video system 

for display thereon. One or more auxiliary input sources can be integrated with the car stereo or 

video system, and selected using the controls of the car stereo or video system. A docking station 

15 is provided for docking a portable audio or video device for integration with the car stereo or 

video system. Wireless integration between the portable audio or video device and a car stereo 

or video system is provided, and voice recognition and speech synthesis capabilities are provided 

in the portable audio or video device or the car stereo or video system. 

20 
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First Name: Middle Name: 

State or Foreign Country: Country of Citizenship: 

City: State or Country and Zip Code: 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are believed 
to be true: and further that these statements were made with the knowledge that willful false statements and the like so made are punishable by fine 
or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity 
of the application or any patent issuinQ thereon. 

Signature of Inventor #1 Signature of Inventor #2 

Date: Date: 

LISTING OF INVENTORS CONTINUED ON PAGE 2 HEREOF: YES NO_X_ 

Best Available Copy MEI\5719898.1 
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PTO/SB/06 (12-04) 
Approved for use through 713112006. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PT0-875 11.475,847 
APPLICATION AS FILED- PART I OTHER THAN 

(Column 1) (Column2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE C$1 FEEC$1 RATE C$1 FEE($) 

BASIC FEE 150 300 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE 250 500 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE 100 200 (37 CFR 1.16(o), (p), or (q)) 

TOTAL CLAIMS 91 71 X$ 25 1775 X$50 
(37 CFR 1.16(i)) minus 20 = OR 
INDEPENDENT CLAIMS 7 . 4 X$100 400 X$200 (37 CFR 1.16(h)) minus 3 = 

If the specification and drawings exceed 100 

APPLICATION SIZE sheets of paper, the application size fee due is 

FEE $250 ($125 for small entity) for each additional 

(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 
35 U.S.C. 41(a)(1)(G) and 37 CFR 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.160)) 180 360 

• If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 2675 TOTAL 1000 

APPLICATION AS AMENDED- PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
ADD I- ADD I-

REMAINING NUMBER PRESENT 
ct AFTER PREVIOUSLY EXTRA 

RATE($) TIONAL RATE($) TIONAL 

1-
AMENDMENT PAID FOR 

FEE($) FEE($) 
z w Total . Minus .. OR 
:ii! (37 CFR 1.16(i)) 

= X = X = c 
z Independent . Minus ... = X = X = w (37 CFR 1.16(h)) OR :ii! 
ct Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 180 OR 360 

TOTAL TOTAL 
ADD'T FEE OR ADDTFEE 

(Column 1) (Column 2) (Column 3) OR 

CLAIMS HIGHEST 
ADD I- ADD I-

REMAINING NUMBER PRESENT 
Ill AFTER PREVIOUSLY EXTRA 

RATE($) TIONAL RATE($) TIONAL 

1- FEE($) FEE($) z AMENDMENT PAID FOR 
w Total OR :ii! . Minus .. = X = X = c (37 CFR 1.16(i)) 
z Independent . ... w Minus = X = X = :ii! (37 CFR 1.16(h)) OR 
ct Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) N/A OR N/A 

TOTAL TOTAL 
ADDTFEE OR ADDTFEE 

• If the entry in column 1 is less than the entry in column 2, write ·o· in column 3. .. If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter '20" . ... If the 'Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter '3" . 
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

Th1s collection of Information IS requ1red by 37 CFR 1.16. The Information IS requ1red to obtam or retain a benefit by the public which 1s to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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