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Docket No. 
99843-00011 

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 
(Small Entity) I 

In Re Application Of: Fernando J. Muzzio, Lev Tsygan and Semen Dukler 

Confirmation No. 

8145 

Customer No. Group Art Unit 

27614 

Examiner 

Miller, Bena B. 

Filing Date 

11/04/2005 

Application No. 

11/267,039 3725 

Invention: Uniform Shear Application System and Methods Relating Thereto 

COMMISSIONER FOR PATENTS: 

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a response to the Office Action 
of 09/09/2008 in the above-identified application. 

Date 

The requested extension is as follows (check time period desired): 
• One month • Two months ESI Three months • Four months • Five months 

until: from: 03/09/2009 12/09/2008 
Date Date 

I IS) Applicant claims small entity status. See 37 CFR 1.27 

$555 

• A check in the amount of the fee is enclosed. 
S The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 

Deposit Account No. 

ESI 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 

• Payment by credit card. Form PTO-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 PTO-2038. 

The fee for the extension of time is and is to be paid as follows: 

I' 
503571 

i j l lo? Dated: 
Signature \ 

Michael R. Friscia 
Registration No. 33,884 
McCarter & English, LLP 
Four Gateway Center 

I 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 the 
"Commissioner for Patents, P.O. Box 1450, Alexandria, VA 
22313-1450" [37 CFR 1.8(a)] on 100 Mulberry Street 

Newark, NJ 07102 
Tel: (973) 639-8493 
Fax: (973) 297-6627 

' 

(Date) 

Signature of Person Mailing Correspondence 

cc: 
Typed or Printed Name of Person Mailing Correspondence 

P12SMALL/REV09 
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TRANSMITTAL OF INFORMATION DISCLOSURE STATEMENT 
(Under 37 CFR 1.97(b) or 1.97(c)) 

Docket No. 
99879-00026 

In Re Application Of: Ira Marlowe 

Customer No. Group Art Unit Confirmation No. 

2614 

Application No. Examiner Filing Date 

06/27/2006 9001 27614 Kurr, Jason R. 11/475,847 

Title: Multimedia Device Integration System 

Address to: 

Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 

37 CFR 1.97(b) 

1. M 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. • 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: 

• the statement specified in 37 CFR 1.97(e); 

OR 

• the fee set forth in 37 CFR 1.17(p). 

P10A/REV06 
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TRANSMITTAL OF INFORMATION DISCLOSURE STATEMENT 
(Under 37 CFR 1.97(b) or 1.97(c)) 

Docket No. 
99879-00026 

In Re Application of: Ira Marlowe 

Customer No. Group Art Unit Confirmation No. 

9001 

Examiner Filing Date 

06/27/2006 

Application No. 

11/475,847 2614 27614 Kurr, Jason R. 

Title: Multimedia Device Integration System 

Payment of Fee 
(Only complete if Applicant elects to pay the fee set forth in 37 CFR 1.17(p)) 

is attached. 
gj The Director is hereby authorized to charge and credit Deposit Account No. S03571 

as described below. 
• Charge the amount of 
IS Credit any overpayment. 
IS) Charge any additional fee required. 

• Payment by credit card. Form PTO-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 PTO-2038. 

Certificate of Transmission by Facsimile* 

• A check in the amount of 

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 

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) 
(Date) 

Signature Signature of Person Mailing Correspondence 

Typed or Printed Name of Person Signing Certificate Typed or Printed Name of Person Mailing Certificate 

*This certificate may only be used if paying by 
deposit account. 

yiJifaA- Dated: 3> 
( Signature 

Mark E. Nikolsky 
Registration No. 48,319 
McCarter & English, LLP 
Four Gateway Center 
100 Mulberry Street 
Newark, NJ 07102 
Tel: (973) 639-6987 
Fax: (973) 297-6624 

cc: 
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I PTO/SB/08A (10-07) 
Approved for use through 10/31/2007. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
jjnHpiMhp ^PfljTpnA ^nrk^RpHnrtinn^A2t^nMQflfi _nnjTRraons^are required to respond to a collection of information unless it contains a valid OMB control number. 

Complete if Known N r Substitute for form 1449/PTO 
Application Number 11/475,847 
Filing Date 06/27/2006 INFORMATION DISCLOSURE 

STATEMENT BY APPLICANT 
First Named Inventor Ira Marlowe 
Art Unit 2614 

(Use as many sheets as necessary) Kurr, Jason R. Examiner Name y 99879-00026 Attorney Docket Number V Sheet M .aUZ 
U. S. PATENT DOCUMENTS 

Pages, Columns, Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

Name of Patentee or 
Applicant of Cited Document 

Publication Date 
MM-DD-YYYY 

Cite 
No.1 

Document Number Examiner 
Initials* 

Number-Kind Code2 

US- 08/19/2003 McConnell, et al. 1 6,608,399 
us- 09/30/2003 Bhogal, et al. 2 6,629,197 
us- 6,529,804 03/04/2003 Draggon, et al. 3 
us- 01/16/2001 Beckert, et al. 6,175,789 4 
us- 12/20/2007 Marlowe 5 2007/0293183 
us- 2004/0145457 07/29/2004 Schofield, et al. 6 

I 
us-2004/0266336 12/30/2004 Patsiokas, et al. 7 
us- 2003/0026440 02/03/2003 Lazzeroni, et al. 8 
us-2002/0084910 07/04/2002 Owens, et al. 9 
US- 7,489,786 02/10/2009 Marlowe 10 
US- 7,288,918 10/30/2007 DiStefano 11 
us- 09/16/2003 Knockeart, et al. 6,622,083 12 
us- 05/14/2002 Chew 6,389,560 13 
us- 5,859,628 01/12/1999 Ross, et al. 14 
us- 5,808,373 09/15/1998 Hamanishi, et al. 15 

| us-2008/0125031 A1 05/29/2008 Fadell, et al. 16 

us-2008/0123285 A1 Fadell, et al. 05/29/2008 17 
us- 08/04/2005 Zaner, et al. 2005/0172001 Al 18 
us- 2003/0156200 A1 08/21/2003 19 Romano, et al. 

FOREIGN PATENT DOCUMENTS 
Cite 
No.' 

Foreign Patent Document Publication 
Date 

Pages, Columns, Lines, 
Where Relevant Passages 
Or Relevant Figures Appear 

Examiner 
Initials* 

Name of Patentee or 
Applicant of Cited Document 

f MM-DD-YYYY 
Country Code3'Number4'Kind Code5 (if known) 

WO 2008/002954 20 01/03/2008 Ira Marlowe 

WO 2006/094281 09/08/2006 Ira Marlowe 21 

WO 2004/053722 06/24/2004 22 BlitzSafe of America, Inc 
KR 1020010035788 English Abstract 05/07/2001 23 Gyu Jin Park 

KR 1020010059192 English Abstract 07/06/2001 Hyundai Motor Company 24 

10/13/2000 JP 2000-286874 with English translation Suzuki Motor Corp. 25 

Examiner 
Signature 

Date 
Considered 

•EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 'Applicant's unique citation designation number (optional). 2See Kinds Codes of 
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For 
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5Kind of document by 
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. Applicant is to place a check mark here if English language 
Translation is attached. 
This collection of information is required by 37 CFR 1.97 and 1.98. 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 1.14. This collection is estimated to take 2 hours 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, 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. 

I 

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2. 

I 
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!: i 
t-

PTO/SB/08A (10-07) 
Approved for use through 10/31/2007. OMB 0651-0031 

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 contains a valid OMB control number. 

Complete if Known 
Substitute for form 1449/PTO 

Application Number 11/475,847 
Filing Date 06/27/2006 INFORMATION DISCLOSURE 

STATEMENT BY APPLICANT 
First Named Inventor Ira M. Marlowe 
Art Unit 2614 

(Use as many sheets as necessary) Kurr, Jason R. Examiner Name 

y 99879-00026 Attorney Docket Number ^ Sheet 12 £UZ 
U. S. PATENT DOCUMENTS 

Pages, Columns, Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

Name of Patentee or 
Applicant of Cited Document 

Publication Date 
MM-DD-YYYY 

Document Number Examiner 
Initials* 

Cit e I No. 

Number-Kind Code2'""""1"" 
US- 03/25/2003 Coon, etal. 6,539,358 26 
US- 04/27/1999 Kerner, et al. 5,897,155 27 
us-6,397,086 05/28/2002 Chen 28 

I us-
us-
us-
us- I. 

us-
us-
us-
us-
us-

I 
us-
us-

i us-
us-
us-

I us-

! us-

FOREIGN PATENT DOCUMENTS 
Pages, Columns, Lines, 
Where Relevant Passages 
Or Relevant Figures Appear 

Examiner 
Initials* 

Cit Foreign Patent Document Publication 
Date 

MM-DD-YYYY 

Name of Patentee or 
Applicant of Cited Document 

e 
No. 

f 
Country Code3'Number4 ~Kind Code5 (if known) 

JP 11-273321 with English Translation 10/08/1999 Clarion Co. Ltd. 29 

I 
I 

Examiner 
Signature 

Date 
Considered 

•EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 'Applicant's unique citation designation number (optional). 2See Kinds Codes of 
USPTO Patent Documents at www.uspto.aov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For 
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5Kind of document by 
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6Applicant is to place a check mark here if English language 
Translation is attached. 
This collection of information is required by 37 CFR 1.97 and 1.98. 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 1.14. This collection is estimated to take 2 hours 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, 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-PTO-9199 (1-800-786-9199) and select option 2. 
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I 

I 

PTO/SB/08B (10-07) 
Approved for use through 10/31/2007. OMB 0651-0031 

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 contains a valid OMB control number. 

Complete if Known \ Substitute for form 1449/PTO 
Application Number 11/475,847 
Filing Date INFORMATION DISCLOSURE 

STATEMENT BY APPLICANT 
06/27/2006 

First Named Inventor Ira Marlowe 
Art Unit 2614 

(Use as many sheets as necessary) 
Examiner Name Kurr, Jason R. 
Attorney Docket Number y \Sheet 3 99879-00026 of 7 

NON PATENT LITERATURE DOCUMENTS 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 
the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 

number(s), publisher, city and/or country where published. 

Examiner 
Initials* 

Cite 
No.1 T2 

Gilroy, Amy, "Blitz Safe Bows New SkyLink," This Week in Consumer 
Electronics (TWICE), November 24, 2003 (1 page) 30 

Gilroy, Amy, "XM Exceeds Forecasts," This Week in Consumer Electronics 
(TWICE), November 24, 2003 (2 pages) 31 

"BlitzSafe News," http://www.blitzsafe.conn/blitz_news/news031124/body_news031124.html, 
November 24, 2003 (1 page) 32 

"XM Satellite Radio Introduces XM Direct," 
http://www.blitzsafe.com/blitz_news/news031117/body_news031117.html, November 17, 2003 (3 pages) 33 

"Digital Audio Radio," 
http://www.blitzsafe.com/blitz_news/news052003a/body_news052003a.html, 2003 (4 pages) 34 

"BlitzSafe Winner of 2003 Autosound Grand Prix Accessories Supplier of the 
Year," Audiovideo Magazine, March 3, 2003 (1 page) 

35 

"BlitzSafe Releases World's First XM Satellite Radio, Auxiliary and CD Interfaces for Landrover Freelander 2003," 
http://www.blitzsafe.com/blitz_news/news092002b/body_news09002b.html, September 16, 2002 (1 page) 36 

"BlitzSafe Releases World's First XM Satellite Radio, Auxiliary and CD Interfaces for Lexus," 
http://www.blitzsafe.com/blitz_news/news092002a/body_news09002a.html, September 14, 2002 (1 page) 37 

Pohlmann, et al. "Satellite Radio A to Z," 
http://www.blitzsafe.com/blitz_news/news072002a/body_news072002a.html, 2002 (7 pages) 38 

"BlitzSafe Launches XM and Six Interfaces for the 'Mini Cooper1," 
http://www.blitzsafe.com/blitz_news/news062002a/body_news062002a.html, June 25, 2002 (1 page) 39 

Examiner 
Signature 

Date 
Considered 

•EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 
1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached. 
This collection of information is required by 37 CFR 1.98. 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 1.14. This collection is estimated to take 2 hours 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, 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-PTO-9199 (1-800-786-9199) and select option 2. 
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PTO/SB/08B (10-07) 
Approved for use through 10/31/2007. OMB 0651-0031 

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 infomnation unless it contains a valid OMB control number. 

^Substitute for form 1449/PTO 
Complete if Known 

Application Number 11/475,847 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

Filing Date 06/27/2006 
First Named Inventor Ira Marlowe 
Art Unit 2614 

(Use as many sheets as necessary) 
Examiner Name Kurr, Jason R. 
Attorney Docket Number y \Sheet 4 99879-00026 of 7 

NON PATENT LITERATURE DOCUMENTS 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 
the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 

number(s), publisher, city and/or country where published. 

Examiner 
Initials* 

Cite 
No.1 T2 

"Digital Connect," Mobile Electronics, May, 2002 (1 page) 
40 

Solomon, Brett, "Selling 12V: OEM Integration," Dealerscope, May, 2002 (1 page) 
41 

"XM Xtra:," Mobile Entertainment, April/May, 2002 (1 page) 
42 

"Blitzsafe Introduces New Line of XM Digital Connect Cables," The 12 Volt 
News, February 20, 2002 (2 pages) 

43 

"XM Radio Losses Mount As Do Subscribers," 
http://www.blitzsafe.com/blitz_news/news012002d/body_news012002d.html, January 24, 2002 (3 pages) 44 

"Blitzsafe Expects 3 Mil. XM Subscribers Within Three Years," 
http://www.blitzsafe.com/blitz_news/news012002c/body_news012002c.html., January, 2002 (1 page) 45 

"XM Signs Over 30,000 Subscribers in First 8 Weeks," XM Radio, January 7, 
2002 (4 pages) 46 

"BlitzSafe Unveils the First DVD Interface," Automedia, February, 1999 (1 
page) 

47 

"MBALP V.2A2 CD Changer Converter Mercedes Benz Model for 1997 and 1996," 
http://www.blitzsafe.com/blitz_news/pr02111996/body_pr02111996.html, June 11, 1996 (1 page) 48 

"CD Changer Converter - Porsche Model Year 1996," 
http://www.blitzsafe.com/biitz_news/pr02071996/body_pr02071996.html, February 7, 1996(1 page) 49 

Examiner 
Signature 

Date 
Considered 

•EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 
1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached. 
This collection of information is required by 37 CFR 1.98. 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 1.14. This collection is estimated to take 2 hours 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, 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-PTO-9199 (1-800-786-9199) and select option 2. 
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PTO/SB/08B (10-07) 
Approved for use through 10/31/2007. OMB 0651-0031 

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 contains a valid OMB control number. 

Complete if Known A ^^ubstitute for form 1449/PTO 
Application Number 11/475,847 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

Filing Date 06/27/2006 
First Named Inventor Ira Marlowe 
Art Unit 2614 

(Use as many sheets as necessary) 
Examiner Name Kurr, Jason R. 
Attorney Docket Number y \Sheet 5 99879-00026 of 7 

NON PATENT LITERATURE DOCUMENTS 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 
the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 

number(s), publisher, city and/or country where published. 

Examiner 
Initials* 

Cite 
1 T2 No. 

"CD Changer Converter - Mercedes Benz 1996 MY," 
http://www.blitzsafe.com/blitz_news/pr08231995/body_pr08231995.html, August 23,1995 (1 page) 50 

Copy of Office Action dated June 5, 2006, from co-pending Application Serial 
5 No.: 10/316,961 (40 pages) 

Copy of Office Action dated November 14, 2006, from co-pending 
Application Serial No.: 10/316,961 (51 pages) 52 

Copy of Office Action dated April 19, 2007, from co-pending Application 
Serial No.: 10/316,961 (69 pages) 

53 

Copy of Office Action dated July 12, 2007, from co-pending Application Serial 
No.: 10/316,961 (71 pages) 

54 

Copy of Office Action dated February 20, 2008, from co-pending Application 
Serial No.: 10/316,961 (52 pages) 

55 

Copy of Interview Summary dated April 9, 2008, from co-pending Application 
Serial No.: 10/316,961 (4 pages) 56 

Copy of Interview Summary dated April 21, 2008, from co-pending 
Application Serial No.: 10/316,961 (4 pages) 

57 

Copy of Office Action dated August 8, 2006, from co-pending Application Serial 
No.: 10/732,909 (29 pages) 

58 

Copy of Interview Summary dated December 15, 2006, from co-pending 
Application Serial No.: 10/732,909 (3 pages) 

59 

Examiner 
Signature 

Date 
Considered 

•EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 
1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached. 
This collection of information is required by 37 CFR 1.98. 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 1.14. This collection is estimated to take 2 hours 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, 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-PTO-9199 (1-800-786-9199) and select option 2. 
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il-

PTO/SB/08B (10-07) 
Approved for use through 10/31/2007. OMB 0651-0031 

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 contains a valid OMB control number. 

Complete if Known ~ 
^Substitute for form 1449/PTO 

Application Number 11/475,847 
Filing Date INFORMATION DISCLOSURE 

STATEMENT BY APPLICANT 
06/27/2006 

First Named Inventor Ira Marlowe 
Art Unit 2614 

(Use as many sheets as necessary) 
Examiner Name Kurr, Jason R. 
Attorney Docket Number y \Sheet 6 99879-00026 of 7 

NON PATENT LITERATURE DOCUMENTS 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 
the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 

number(s), publisher, city and/or country where published. 

Cite Examiner 
Initials* T2 No. 

Copy of Interview Summary dated January 3, 2007, from co-pending 
Application Serial No.: 10/732,909 (3 pages) 

60 

Copy of Office Action dated April 20, 2007, from co-pending Application Serial 
No.: 10/732,909 (20 pages) 

Copy of Office Action dated October 3, 2007, from co-pending Application 
Serial No.: 10/732,909 (28 pages) 

62 

Copy of Interview Summary dated October 26, 2007, from co-pending 
Application Serial No.: 10/732,909 (3 pages) 

63 

International Search Report of the International Searching Authority mailed May 12, 2004, 
issued in connection with International Patent Appln. No. PCT/US03/39493 (4 pages) 64 

International Search Report of the International Searching Authority mailed Sept. 24, 2007, 
issued in connection with International Patent Appln. No. PCT/US06/008043 (4 pages) 65 

Written Opinion of the International Searching Authority mailed Sept. 24, 2007, issued 
in connection with International Patent Appln. No. PCT/US06/008043 (5 pages) 66 

International Preliminary Report on Patentability issued Oct. 16, 2007, issued 
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MULTIMEDIA DEVICE INTEGRATION SYSTEM 

SPECIFICATION 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to a multimedia device integration system. More 

specifically, the present invention relates to a multimedia device integration system for 

integrating after-market components such as satellite receivers, CD players, CD changers, 

digital media devices (e.g., MPS players, MP4 players, WMV players, Apple iPod devices, 

portable media centers, and other devices). Digital Audio Broadcast (DAB) receivers, 

auxiliary audio sources, video devices (e.g., DVD players), cellular telephones, and other 

devices for use with factory-installed (OEM) or after-market car stereo and video systems. 

RELATED ART 

Automobile audio systems have continued to advance in complexity and the 

number of options available to automobile purchasers. Early audio systems offered a 

simple AM and/or FM tuner, and perhaps an analog tape deck for allowing cassettes, 8-

tracks, and other types of tapes to be played while driving. Such early systems were 

closed, in that external devices could not be easily integrated therewith. 

With advances in digital technology, CD players have been included with 

automobile audio systems. Original Equipment Manufacturers (OEMs) often produce car 

stereos having CD players and/or changers for allowing CDs to be played while driving. 

However, such systems often include proprietary buses and protocols that do not allow 

after-market audio systems, such as satellite receivers (e.g., XM satellite tuners), digital 

audio broadcast (DAB) receivers, digital media players (e.g., Apple iPod, MPS, MP4, 

WMV, etc.), CD changers, auxiliary input sources, video devices (e.g., DVD players), 

cellular telephones, and the like, to be easily integrated therewith. Thus, automobile 

purchasers are frequently forced to 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. 
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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 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 car stereos for allowing external audio products to be integrated with the car stereo. 

However, such expansion modules only operate with and allow integration of external 

audio products manufactured by the same manufacturer as the OEM / after-market car 

stereo. For example, a satellite receiver manufactured by PIONEER, Inc., cannot be 

integrated with an OEM car radio manufactured by TOYOTA or an after-market car radio 

manufactured by CLARION, Inc. Thus, existing expansion modules only serve the 

limited purpose of integrating equipment by the same manufacturer as the car stereo. 

Thus, it would be desirable to provide an integration system that allows any audio device 

of any manufacture to be integrated with any OEM or 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, 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 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 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 graphic ally-driven radio systems operable with graphical display panels. 
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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 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 changers, digital media devices (e.g. , MPS 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, digital cameras, portable navigation devices, or any combination thereof, to be 

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

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

The present invention relates to a multimedia device integration 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), digital cameras, satellite receivers (e.g., XM or Sirius receivers), digital audio 

broadcast (DAB) receivers, portable navigation devices, 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 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 

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 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. 

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 user 

can select between the auxiliary sources using the control panel of the car stereo. One or 
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more after-market audio devices can be integrated with the auxiliary input sources, and a 

user can switch between the audio device and the auxiliary input sources using the car 

stereo. Devices connected to the auxiliary input sources are inter-operable with the car 

stereo, and are capable of exchanging commands and data via the interface. 

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-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 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., MPS, MP4, WMV, or Apple iPod 

device), video device (e.g., DVD player), cellular telephone, or any combination thereof. 

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, 

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 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. 

The system 

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

integrating an external video system for use with a car video system, 

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

The system 
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system; an interface connected between the car video system and the after-market video 

device for exchanging data, audio, and video signals between the car video system and the 

after-market video device; means for processing and dispatching commands for 

controlling the after-market video device from the car video system in a format compatible 

with the after-market video device; and means for processing and displaying data from the 

after-market video device on a display of the car video system in a format compatible with 

the car video system. 

The present invention also provides an interface for integrating a plurality of after-

market devices for use with a car stereo or video system using a single 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 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 interface in 

electrical communication with a car stereo or video system and an after-market device; 

first and second wiring harnesses attached to the interface, wherein the first wiring harness 

includes a first electrical configuration corresponding to the car stereo or video system and 

the second wiring harness includes a second electrical configuration corresponding to the 

after-market device; and a plurality of protocol conversion software blocks stored in 

memory in the interface for converting signals from the after-market device into a first 

format compatible with the car stereo or video system and for converting signals from the 

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

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

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

harnesses. A plurality of wiring harnesses can be provided for integrating a plurality of 

devices. 
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The present invention also provides a method for integrating an after-market 

device for use with a car stereo or video system, comprising the steps of interconnecting 

the car stereo or video system and the after-market device with an interface; determining a 

first device type corresponding to the car stereo or video system and a second device type 

corresponding to the after-market device; loading a protocol conversion software block 

from memory in the interface using the first and second device types; converting signals 

from the after-market device into a first format compatible with the car stereo or video 

system using the protocol conversion software block; and converting signals from the car 

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 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 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 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 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 portable device, and dispatching the processed control commands to 

the portable device for execution thereby. The voice commands could be received at the 
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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 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 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, 

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 could be positioned within the car audio or video 

The integration module could also include a voice recognition subsystem for 

The portable device 

system. 

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 module could 

include a speech synthesizer for generating synthesized speech for conveying data 

generated by the portable device to a user. 

The present invention also provides a multimedia device integration system which 

allows a digital camera, such as a still digital camera or a digital video camera, to be 

integrated for use with an existing car audiovisual system. Data, video, and/or audio from 

the digital camera is received by the interface, processed into a format compatible with the 

car audiovisual system, and transmitted thereto for display on and/or playing through the 

car audiovisual system. Control commands for controlling the digital camera, which can 

be issued at the car audiovisual system, are received by the interface, processed into a 

format compatible with the digital camera, and transmitted thereto for execution by the 

digital camera. 

The present invention also provides a multimedia device integration system which 

allows a portable navigation device, such as a portable GPS receiver, to be integrated for 

use with an existing car audiovisual system. Data, video, and/or audio from the portable 

navigation device is received by the interface, processed into a format compatible with the 
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car audiovisual system, and transmitted thereto for display on and/or playing through the 

car audiovisual system. Control commands for controlling the portable navigation device, 

which can be issued at the car audiovisual system, are received by the interface, processed 

into a format compatible with the portable navigation device, and transmitted thereto for 

execution by the portable navigation device. 

The present invention also provides an interface integrated circuit that allows for 

the integration of an external portable audio and/or video device with a car audiovisual 

system, and which can be installed within the car audiovisual system, 

integrated circuit could communicate with the portable audio and/or video device using 

one or more communications ports or a wireless transceiver, 

audiovisual system could be provided with the interface integrated circuit and an electrical 

schematic for installing same. The interface integrated circuit could be provided with pre-

installed firmware for converting data, audio, and/or video signals generated by the 

portable audio and/or video device into a format compatible with the car audiovisual 

system, and for converting control commands issued by the car audiovisual system into a 

format compatible with the portable audio and/or video device for execution thereby. The 

integrated circuit could also be installed in the portable audio and/or video device, or it 

could be embodied as a software product which is functionally equivalent to the integrated 

circuit and which is executed by an existing microprocessor of either the car audiovisual 

system or the portable audio and/or video device. 

The interface 

A manufacturer of a car 
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BRIEF DESCRIPTION OF THE DRAWINGS 

These and other important features of the present invention will be apparent from 

the following Detailed Description of the Invention, taken in connection with the 

accompanying drawings, in which: 

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

present invention. 

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

device integration system of the present invention, wherein a CD player is integrated with 

a car radio. 

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

device integration system of the present invention, wherein a MP3 player is integrated 

with a car radio. 

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

device integration system of the present invention, wherein a satellite or DAB receiver is 

integrated with a car radio. 

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

device integration system of the present invention, wherein a plurality of auxiliary input 

sources are integrated with a car radio. 

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, wherein a MPS 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 MPS 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. 

FIG. 7B is an end view of the docking station of FIG. 7A. 
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FIGS. 8A-8B are perspective views of another embodiment of the docking station 

of the present invention, which includes the multimedia device integration system of the 

present invention incorporated therewith. 

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

FIGS. 8A-8B. 

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

device integration system of the present invention, wherein the interface is incorporated 

within a car stereo or car video system. 

FIG. 11A is a diagram showing an alternate embodiment of the multimedia device 

integration system of the present invention for integrating a cellular telephone for use with 

a car stereo or video system; FIG. lib 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. 

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 
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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 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 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 car audio and/or video system. 

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 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 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 wirelessly integrating a portable audio and/or video device for use with a car audio or 

video system. 
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FIG. 25A is a diagram showing another embodiment of the multimedia device 

integration system of the present invention for integrating a digital camera for use with a 

car audiovisual system; FIG. 25B is a flowchart showing processing logic for integrating 

the digital camera for use with the car audiovisual system. 

FIG. 26A is a diagram showing another embodiment of the multimedia device 

integration system of the present invention for integrating a portable navigation device for 

use with a car audiovisual system; FIG. 26B is a flowchart showing processing logic for 

integrating the portable navigation device for use with the car audiovisual system. 

FIG. 27 is a diagram showing another embodiment of the multimedia device 

integration system of the present invention, wherein the integration system is provided as 

an integrated circuit installed within a car audiovisual 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, 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, 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, and transmitted 

thereto for execution. One or more auxiliary input channels can be integrated by the 

present invention with the car stereo or video system. The user can switch between one or 

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

panel buttons of the car stereo or video system. 

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

connecting one or more external devices or inputs to an existing car 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 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 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 
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the external audio or video device and processed by the present invention. Additionally, 

by the term "inter-operable," it is meant allowing a device that is alien to the environment 

of an existing OEM or after-market car 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 devices that are present at any location within a vehicle, in 

addition to software and/or graphically- or display-driven receivers. An example of such a 

receiver is a software-driven receiver that operates on a universal LCD panel within a 

vehicle and is operable by a user via a graphical user interface displayed on the universal 

LCD panel. Further, any future receiver, whether a hardwired or a software/graphical 

receiver operable on one or more displays, is considered within the definition of the terms 

"car stereo" and "car radio," as used herein, and is within the spirit and scope of the 

present invention. Moreover, the term "car" is not limited to any specific type of 

automobile, but rather, includes all automobiles. Additionally, by the term "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) 

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 MPS player 30 could also be integrated with the radio 10 via 

interface 20. The MPS 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 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, MPS 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. 
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FIG. 2A is a block diagram of an alternate embodiment of the multimedia device 

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

with an OEM or after-market car radio 10. The CD player 15 is electrically connected 

with the interface 20, and exchanges data and audio signals 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 panel buttons 14 that normally operate to control the 

radio 10. The interface 20 allows the CD player 15 to be controlled by the control buttons 

14 of the radio 10. Further, the interface 20 allows information from the CD player 15, 

such as track, disc, time, and song information, to be retrieved therefrom, processed and 

formatted by the interface 20, sent to the display 13 of the radio 10. 

Importantly, the interface 20 allows for the remote control of the CD player 15 

from the radio 10 (e.g., the CD player 15 could be located in the trunk of a car, while the 

radio 10 is mounted on the dashboard of the car). Thus, for example, one or more discs 

stored within the CD player 15 can be remotely selected by a user from the radio 10, and 

tracks on one or more of the discs can be selected therefrom. Moreover, standard CD 

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

track reverse (among other commands) can be remotely entered at the control panel 

buttons 14 of the radio 10 for remotely controlling the CD player 15. 

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

invention, wherein an MP3 player 30 is integrated with an OEM or after-market car radio 

10 via interface 20. As mentioned earlier, the interface 20 of the present invention allows 

for a plurality of disparate audio devices to be integrated with an existing car radio for use 

therewith. Thus, as shown in FIG. 2B, remote control of the MP3 player 30 via radio 10 

is provided for via interface 20. The MP3 player 30 is electronically interconnected with 

the interface 20, which itself is electrically interconnected with the car radio 10. The 

interface 20 allows data and audio signals to be exchanged between the MP3 player 30 and 

the car radio 10, and processes and formats signals accordingly so that instructions and 

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

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

commands, are entered via the control panel buttons 14 of car radio 10, processed by the 
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interface 20, and formatted for execution by the MPS player 30. Data from the MP3 

player, such as track, time, and song information, is received by the interface 20, 

processed thereby, and sent to the radio 10 for display on 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, MPS 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 10. Similar to the 

embodiment of the present invention illustrated in FIG. 2E and described earlier, the 
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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 MPS 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 MPS 

player 30 and one or more of the auxiliary input sources 35. 

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

invention, wherein a plurality of auxiliary interfaces 40 and 44 and an audio device 17 are 

integrated with an OEM or after-market car stereo 10. Importantly, the present invention 

can be expanded to allow a plurality of auxiliary inputs to be connected to the car stereo 

10 in a tree-like fashion. Thus, as can be seen in FIG. 2H, a first auxiliary interface 40 is 

connected to the interface 20, and allows data and audio from the ports 42 to be exchanged 

with the car radio 10. Connected to one of the ports 42 is another auxiliary interface 44, 

which, in turn, provides a plurality of input ports 46. Any device connected to any of the 

ports 42 or 46 can be integrated with the car radio 10. Further, any device connected to 

the ports 42 or 46 can be inter-operable with the car radio 10, allowing commands to be 

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

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

by configuring the interfaces 40, 44, and successive interfaces in a tree configuration, any 

number of devices can be integrated using the present invention. 

The various embodiments of the present invention described above and shown in 

FIGS. 1 through 2H are illustrative in nature and are not intended to limit the spirit 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 
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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 J1C1, J2A1, X2, RCH, and LCH are provided for allowing connection 

of the interface system of the present invention between an existing car radio, an after-

market CD player or changer, or an auxiliary input source. Each of these ports could be 

embodied by any suitable electrical connector known in the art. Port J1C1 connects to the 

input port of an OEM car radio, such as that manufactured by TOYOTA, Inc. 

Conceivably, port J1C1 could be modified to allow connection to the input port of an 

after-market car radio. Ports J2A1, X2, RCH, and LCH connect to an after-market CD 

changer, such as that manufactured by PANASONIC, Inc., or to an auxiliary input source. 

Microcontroller U1 is in electrical communication with each of the ports J1C1, 

J2A1, and X2, and provides functionality for integrating the CD player or auxiliary input 

source connected to the ports J2A1, X2, RCH, and LCH. For example, microcontroller 

U1 receives control commands, such as button or key sequences, initiated by a user at 

control panel of the car radio and received at the connector J1C1, processes and formats 

same, and dispatches the formatted commands to the CD player or auxiliary input source 

via connector J2A1. Additionally, the microcontroller U1 receives information provided 

by the CD player or auxiliary input source via connector J2A1, processes and formats 

same, and transmits the formatted data to the car stereo via connector J1C1 for display on 

the display of the car stereo. Audio signals provided at the ports J2A1, X2, RCH and 

LCH is selectively channeled to the car radio at port J1C1 under control of one or more 

user commands and processing logic, as will be discussed in greater detail, embedded 

within microcontroller Ul. 

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

comprises the 16F628 microcontroller manufactured by MICROCHIP, Inc. The 16F628 

chip is a CMOS, flash-based, 8-bit microcontroller having an internal, 4 MHz internal 

oscillator, 128 bytes of EEPROM data memory, a capture/compare/PWM, a USART, 2 

Of course, any suitable comparators, and a programmable voltage reference. 
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microcontroller known in the art can be substituted for microcontroller U1 without 

departing from the spirit or scope of the present invention. 

A plurality of discrete components, such as resistors R1 through R13, diodes D1 

through D4, capacitors CI and C2, and oscillator Yl, among other components, are 

provided for interfacing the microcontroller U1 with the hardware connected to the 

These components, as will be readily 

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

variety of microcontrollers, and the numbers and types of discrete components can be 

varied to accommodate other similar controllers. Thus, the circuit shown in FIG. 3A and 

described herein is illustrative in nature, and modifications thereof are considered to be 

within the spirit and scope of the present invention. 

FIG. 3B is a diagram showing an illustrative circuit configuration according to the 

present invention, wherein one or more after-market CD changers / players and an 

auxiliary input source are integrated with an existing car stereo, and wherein the user can 

select between the CD changer/player and the auxiliary input using the controls of the car 

stereo. A plurality of connectors are provided, illustratively indicated as ports J4A, J4B, 

Ports J4A, J4B, and J3 allow the audio device interface 

connectors J1C1, J2A1, X2, RCH, and LCH. 

J3, J5L1, J5R1, Jl, and J2. 

system of the present invention to be connected to one or more existing car stereos, such 

as an OEM car stereo or an after-market car stereo. Each of these ports could be 

embodied by any suitable electrical connector known in the art. For example, ports J4A 

and J4B can be connected to an OEM car stereo manufactured by BMW, Inc. Port J3 can 

be connected to a car stereo manufactured by LANDROVER, Inc. Of course, any number 

of car stereos, by any manufacturer, could be provided. Ports Jl and J2 allow connection 

to an after-market CD changer or player, such as that manufactured by ALPINE, Inc., and 

Optionally, ports J5L1 and J5R1 allow integration of a an auxiliary input source, 

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 DDI is in electrical communication with each of the ports J4A, 

J4B, J3, J5L1, J5R1, 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 

For example, microcontroller DDI receives control 

commands, such as button or key sequences, initiated by a user at control panel of the car 

to the ports J4A and J4B or J3. 
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radio and received at the connectors J4A and J4B or J3, processes and formats same, and 

dispatches the formatted commands to the CD player and auxiliary input source via 

connectors J1 or J2. Additionally, the microcontroller DDI receives information provided 

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

formats same, and transmits the formatted data to the car stereo via connectors J4A and 

J4B or J3 for display on the display of the car stereo. Further, the microcontroller DDI 

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

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

channeled to the car radio at ports J4A and J4B or J3 under control of one or more user 

commands and processing logic, as will be discussed in greater detail, embedded within 

microcontroller DDI. 

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

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 DDI 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. 

A plurality of discrete components, such as resistors R1 through R18, diodes D1 

through D3, capacitors Cl-Cll, and G1-G3, transistors Q1-Q3, transformers T1 and T2, 

amplifiers LCH:A and LCH:B, oscillator XTAL1, among other components, are 

provided for interfacing the microcontroller DDI and the multiplexer DA3 with the 

These hardware connected to the connectors J4A, J4B, J3, J5L1, J5R1, Jl, and J2. 

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 
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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, RCH1, LCH1, RCH2, LCH2, RCH3, 

LCH3, RCH4, and LCH4. Port Jl allows the multimedia device integration system of 

the present invention to be connected to one or more existing car stereos. Each of these 

ports could be embodied by any suitable electrical connector known in the art. For 

example, port Jl could be connected to an OEM car stereo manufactured by HONDA, 

Inc., or any other manufacturer. Ports RCH1, LCH1, RCH2, LCH2, RCH3, LCH3, 

RCH4, and LCH4 allow connection with the left and right channels of four auxiliary 

input sources. Of course, any number of auxiliary input sources and ports/connectors 

could be provided. 

Microcontroller U1 is in electrical communication with each of the ports Jl, 

RCH1, LCH1, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4, and provides 

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

RCH1, LCH1, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4 with the car stereo 

connected to the port Jl. Further, the microcontroller U1 controls multiplexers DAS 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 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 earlier. Any other suitable microcontroller and multiplexers can be substituted 

for Ul, DA3, and DA4 without departing from the spirit or scope of the present invention. 

A plurality of discrete components, such as resistors R1 through R15, diodes D1 

through D3, capacitors C1-C5, transistors Q1-Q2, amplifiers DAI:A and DA1:B, and 

oscillator Yl, among other components, are provided for interfacing the microcontroller 
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U1 and the multiplexers DA3 and DA4 with the hardware connected to the ports Jl, 

RCH1, LCH1, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4. These components, as 

will be readily appreciated to one of ordinary skill in the art, can be arranged as desired to 

accommodate a variety of microcontrollers and multiplexers, and the numbers and types of 

discrete components can be varied to accommodate other similar controllers and 

multiplexers. Thus, the circuit shown in 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 U1 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 U1 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 U1 receives information 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. 

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

comprises the 16F873 microcontroller manufactured by MICROCHIP, Inc. The 16F873 

chip is a CMOS, flash-based, 8-bit microcontroller having 128 bytes of EEPROM data 

memory, self-programming capability, an ICD, 5 channels of 10 bit Analog-to-Digital 

(A/D) converters, 2 timers, 2 capture/compare/PWM functions, a synchronous serial port 
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that can be configured as a either a 3-wire serial peripheral interface or a 2-wire inter-

integrated circuit bus, and a USART. Of course, any suitable microcontroller known in 

the art can be substituted for microcontroller U1 without departing from the spirit or scope 

of the present invention. 

A plurality of discrete components, such as resistors R1 through R7, capacitors CI 

and C2, and amplifier Al, 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 a variety of microcontrollers, and the numbers and 

types of discrete components can be varied to accommodate other similar controllers. 

Thus, the circuit shown in FIG. 3D and described herein is illustrative in nature, and 

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

invention. 

FIGS. 4A through 6 are flowcharts showing processing logic according to the 

present invention. Such logic can be embodied as software and/or instructions stored in a 

read-only memory circuit (e.g., and EEPROM circuit), or other similar device. In a 

preferred embodiment of the present invention, the processing logic described herein is 

stored in one or more microcontrollers, such as the microcontrollers discussed earlier with 

reference to FIGS. 3A-3D. Of course, any other suitable means for storing the processing 

logic of the present invention can be employed. 

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

integrating a CD player or changer with an existing OEM or after-market car stereo 

system. Beginning in step 100, a determination is made as to whether the existing car 

stereo is powered on. If a negative determination is made, step 104 is invoked, wherein 

the present invention enters a standby mode and waits for the car stereo to be powered on. 

If a positive determination is made, step 106 is invoked, wherein a second determination is 

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

stereo. If a negative determination is made, step 106 is re-invoked. 

If a positive determination is made in step 106, a CD handling process, indicated as 

block 108, is invoked, allowing the CD player/changer to exchange 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 
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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. 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 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 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. Examples of MP3 players 

that can be integrated by the present invention include, but are not limited to, the Apple 
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iPod and other types of digital media devices. Beginning in step 132, a determination is 

made as to whether the existing car stereo is powered on. If a negative determination is 

made, step 134 is invoked, wherein the present invention enters a standby mode and waits 

for the car stereo to be powered on. If a positive determination is made, step 136 is 

invoked, wherein a second determination is made as to whether the car stereo is in a state 

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

136 is re-invoked. 

If a positive determination is made in step 136, an MP3 handling process, indicated 

as block 138, is invoked, allowing the MPS 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 MPS player is present, and the signal is continuously 

transmitted to the car stereo. Importantly, this signal prevents the car stereo from shutting 

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

external source. In step 142, the audio channels of the MPS player are connected 

(channeled) to the car stereo system, allowing audio from the MPS player to be played 

through the car stereo. In step 144, data is retrieved by the present invention from the 

MPS 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 MPS 

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 MPS operational commands, 

forward, track reverse, play, stop, fast forward, rewind, track program, random track play, 

and other similar commands. In step 148, if a command is not detected, step 146 is re-

invoked. Otherwise, if a command is received, step 148 invokes step 150, wherein the 

received command is converted into a format recognizable by the MPS 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 MPS player manufactured by 

Any conceivable command from any type of car radio can be 

formatted for use by an MPS player of any type or manufacture. Once the command has 

been formatted, step 152 is invoked, wherein the formatted command is transmitted to the 

Examples of such commands include track 

PANASONIC, Inc. 
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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 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, 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 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 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 

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 
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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 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 signal is generated by the present invention indicating that an external device is 

present, and the signal is continuously transmitted to the car stereo. Importantly, this 

signal prevents the car stereo from shutting off, entering a sleep mode, or otherwise being 

unresponsive to signals and/or data from an external source. Then, in step 202, the control 

panel buttons of the car stereo are monitored. 

In a preferred embodiment of the present invention, each of the one or more 

auxiliary input sources are selectable by selecting a CD disc number on the control panel 

of the car radio. Thus, in step 204, a determination is made as to whether the first disc 

number has been selected. If a positive determination is made, step 206 is invoked, 

wherein the first auxiliary input source is connected (channeled) to the car stereo. If a 

negative determination is made, step 208 is invoked, wherein a second determination is 

made as to whether the second disc number has been selected. If a positive determination 
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is made, step 210 is invoked, wherein the second auxiliary input source is connected 

(channeled) to the car stereo. If a negative determination is made, step 212 is invoked, 

wherein a third determination is made as to whether the third disc number has been 

selected. If a positive determination is made, step 214 is invoked, wherein the third 

auxiliary input source is connected (channeled) to the car stereo. If a negative 

determination is made, step 216 is invoked, wherein a fourth determination is made as to 

whether the fourth disc number has been selected. If a positive determination is made, 

step 218 is invoked, wherein the fourth auxiliary input source is connected (channeled) to 

the car stereo. If a negative determination is made, step 200 is re-invoked, and the process 

disclosed for block 198 repeated. Further, if any of steps 206, 210, 214, or 218 are 

executed, then step 200 is re-invoked and block 198 repeated. 

The process disclosed in block 198 allows a user to select from one of four 

auxiliary input sources using the control buttons of the car stereo. Of course, the number 

of auxiliary input sources connectable with and selectable by the present invention can be 

expanded to any desired number. Thus, for example, 6 auxiliary input sources could be 

provided and switched using corresponding selection key(s) or keystroke(s) on the control 

panel of the radio. Moreover, any desired keystroke, selection sequence, or button(s) on 

the control panel of the radio, or elsewhere, can be utilized to select from the auxiliary 

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

FIG. 4E is a flowchart showing processing logic, indicated generally at 220, for 

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

Beginning in step 222, a determination is made as to whether the existing car stereo is 

powered on. If a negative determination is made, step 224 is invoked, wherein the present 

invention enters a standby mode and waits for the car stereo to be powered on. If a 

positive determination is made, step 226 is invoked, wherein a second determination is 

made as to whether the car stereo is in 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 an external source. Then, in step 230, a 
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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 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 a state responsive to signals 

external to the car stereo. If a negative determination is made, step 246 is re-invoked. 

If a positive determination is made in step 246, then step 248 is invoked, wherein a 

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

and the signal is continuously transmitted to the car stereo. Importantly, this signal 

prevents the car stereo from shutting off, entering a sleep mode, or otherwise being 
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unresponsive to signals and/or data from an external source. Then, in step 250, a 

de t e rmination is made as to whether a satellite receiver or DAB receiver is present (i .e., 

whether an external satellite receiver or DAB receiver is connected to the multimedia 

device integration system of the present invention). If a positive determination is made, 

steps 251 and 252 are invoked. In step 251, the logic of block 168 of FIG. 4C (the 

satellite/DAB receiver handling process), described earlier, is invoked, so that the satellite 

receiver can be integrated with the car stereo and utilized by a user. In step 252, a sensing 

mode is initiated, wherein the present invention monitors for a selection sequence (as will 

be discussed in greater detail) initiated by the user at the control panel of the car stereo for 

switching from the external satellite receiver to one or more auxiliary input sources. Step 

254 is then invoked, wherein a determination is made as to whether such a sequence has 

been initiated. If a negative determination is made, step 254 re-invokes step 258, so that 

further processing can occur. Otherwise, if a positive determination is made (i .e., the user 

desires to switch from the external satellite/DAB receiver to one of the auxiliary input 

sources), step 256 is invoked, wherein the audio channels of the satellite receiver are 

disconnected from the car stereo. Then, step 258 is invoked, wherein the logic of block 

198 of FIG. 4D (the auxiliary input handling process), discussed earlier, is executed, 

allowing the user to select from one of the auxiliary input sources. In the event that a 

negative determination is made in step 250 (no external satellite/DAB receiver is 

connected to the present invention), then step 258 is invoked, and the system goes into 

auxiliary mode. The user can then select from one or more auxiliary input sources using 

the controls of the radio. 

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

invention for integrating an MP3 player and one or more auxiliary input sources with a car 

stereo. Beginning in step 262, a determination is made as to whether the existing car 

stereo is powered on. If a negative determination is made, step 264 is invoked, wherein 

the present invention enters a standby mode and waits for the car stereo to be powered on. 

If a positive determination is made, step 266 is invoked, wherein a second determination is 

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

stereo. If a negative determination is made, step 266 is re-invoked. 

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

signal is generated by the present invention indicating that an external device is present, 
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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 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 MPS handling process), described earlier, is 

invoked, so that the CD player/changer can be integrated with the car stereo and utilized 

by a user. In step 272, a sensing mode is initiated, wherein the present invention monitors 

for a selection sequence (as will be discussed in greater detail) initiated by the user at the 

control panel of the car stereo for switching from the external CD player/changer to one or 

more auxiliary input sources. Step 274 is then invoked, wherein a determination is made 

as to whether such a sequence has been initiated. If a negative determination is made, step 

274 re-invokes step 278, so that further processing can occur. Otherwise, if a positive 

determination is made (i .e., the user desires to switch from the external MP3 player to one 

of the auxiliary input sources), step 276 is invoked, wherein the audio channels of the MP3 

player are disconnected from the car stereo. Then, step 278 is invoked, wherein the logic 

of block 198 of FIG. 4D (the auxiliary input handling process), discussed earlier, is 

executed, allowing the user to select from one of the auxiliary input sources. In the event 

that a negative determination is made in step 270 (no external MP3 player is connected to 

the present invention), then step 278 is invoked, and the system goes into auxiliary mode. 

The user can then select from one or more auxiliary input sources using the controls of the 

radio. 

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

logic for converting command signals issued from an after-market or OEM car stereo into 

a format compatible with one or more external audio devices connected to the present 

Such logic can be applied to convert any car stereo signal for use with any 

external device. For purposes of illustration, a sample code portion is shown in Table 1, 

below, for converting control signals from a BMW car stereo into a format understandable 

invention. 

by a CD changer: 
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Table 1 

Radio requests changer to STOP (exit PLAY mode) 

Decoding 6805183801004C message 

Encode_RD_stop_msg: 

movlw 0x68 

xorwf BMW_Recv_buff,W 

skpz 

return 

movlw 0x05 

xorwf BMW_Recv_buff+1,W 

skpz 

return 

movlw 0x18 

xorwf BMW_Recv_buff+2,W 

skpz 

return 

movlw 0x38 

xorwf BMW_Recv_buff+3,W 

skpz 

return 

movlw 0x01 

xorwf BMW_Recv_buff+4,W 

skpz 

return 

tstf BMW Recv buff+5 

skpz 

return 

movlw 0x4C 

xorwf BMW_Recv_buff+6,W 
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skpz 

return 

bsf BMW_Re cv_S TOP_ms g 

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 

The procedure 

"Encode RD stop msg" repetitively applies an XOR function to the STOP command, 

resulting in a new command that is in a format compatible with the after-market CD 

player. The command is then stored in an output buffer for dispatching to the CD player. 

Additionally, the present invention contains logic for 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: 

stored in a first buffer, such as BMWRecvbuff. 
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Table 2 

Changer replies with STOP confirmation 
Encoding 180A68390002003F0001027D message 

Load_CD_stop_msg: 
movlw 0x18 
movwf BMW Send buff 

movlw OxOA 
movwf BMW Send buff+1 

movlw 0x68 
movwf BMW Send buff+2 

movlw 0x39 
movwf BMW Send buff+3 

/current status_XX=00, power off movlw 0x00 
movwf BMW Send buff+4 

/current status_YY=02, power off movlw 0x02 
movwf BMW Send buff+5 

/separate field, always =0 clrf BMW Send buff+6 

/current status_MM , magazine config movfw BMW_MM_stat 
movwf BMW Send buff+7 

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

/current status_DD , current disc movfw BMW_DD_stat 
movwf BMW Send buff+9 

/current status_TT , current track movfw BMW_TT_stat 
movwf BMW Send buff+10 

xorwf BMW_Send_buff+9,W /calculate check sum 
xorwf BMW_Send_buff+8,W 
xorwf BMW_Send_buff+7,W 
xorwf BMW_Send_buff+6,W 
xorwf BMW_Send_buff+5,W 
xorwf BMW_Send_buff+4,W 
xorwf BMW_Send_buff+3,W 
xorwf BMW_Send_buff+2,W 
xorwf BMW_Send_buff+1,W 
xorwf BMW Send buff,W 

/store check sum 
/12 bytes total 

movwf BMW_Send_buff+11 
D' 12 ' 
BMW_Send_cnt 
BMW Send on 

movlw 
movwf 
bsf 
return 

/ready to send 

Page 248 of 1125
Petitioners

Exhibit 1014, Page 248



PCT/US2007/072182 WO 2008/002954 

38 

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

Preferably, the received 

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 

Then, a checksum is calculated and stored in another buffer, 

response and checksum are in a format compatible with the BMW stereo, and are ready 

for dispatching to the car stereo. 

The present invention also includes logic for converting signals from an OEM car 

stereo system for use with a digital media device such as an MP3, MP4, or Apple iPod 

player. Shown below are code samples for allowing commands and data to be exchanged 

between a Ford car stereo and an Apple iPod device: 

the CD player, in a format proprietary to the CD player, 

command is stored in a first buffer, such as BMW Send buff. 

The this information. 

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[1]; 
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 ( (AC P_rx_s addr — 0x80) ) { 

switch ( ACP_rx_taddr ) { 
case OxCO: 

if ( ACP_rx_datal == OxCA) { 
if ( ACP rx data2 == 

0x01 ) { 
flags.ACP_play_req 

} 
break; 

} 
break; 

} 
} 

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

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

one or more buffer arrays. Then, as shown below in Table 4, the decoded portions of the 
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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: 

Table 4 

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

if ( iPod_play_req == ON ) { 
iPod_play_req = OFF; 
iPod_tx_data[0] = 0x55; 
iPod_tx_data[1] = 0x0 3; 
iPod_tx_data[2] = 0x0 2; 
iPod_tx_data[3] = 0x0 0; 
iPod_tx_data[4] = 0x01; 
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 language, it is to be expressly understood that any low or high level 

language known in the art could be utilized without departing from the spirit or scope of 

the invention. It will be appreciated that various other code portions can be developed for 

converting signals from any after-market or OEM car stereo for use by an after-market 

external audio device, and vice versa. 

FIG. 5 is a flowchart showing processing logic, indicated generally at 300 for 

allowing a user to switch between an after-market audio device, and one or more auxiliary 

input sources. As was discussed earlier, the present invention allows a user to switch from 

one or more 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, MPS 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 monitored. 
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In the event that a positive determination is made in step 304, step 308 is invoked, 

wherein the present invention waits for a predetermined period of time while monitoring 

the control panel buttons for additional buttons or sequences. In a preferred embodiment 

of the present invention, the predetermined period of time is 750 milliseconds, but of 

course, other time durations are considered within the spirit and scope of the present 

invention. In step 310, a determination is made as to whether the user has initiated a 

"Track Down" button or sequence at the control panel of the car stereo within the 

predetermined time period. These sequences can be used for a CD player, MP3 player, or 

any other device. If a negative determination is made, step 312 is invoked. In step 312, a 

determination is made as to whether a timeout has occurred (e.g., whether the 

predetermined period of time has expired). If a negative determination is made, step 308 

is re-invoked. Otherwise, is a positive determination is made, step 312 invokes step 306, 

so that any buttons or key sequences initiated by the user that are not a "Track Down" 

command are processed in accordance with the present invention and dispatched to the 

audio device for execution. 

In the event that a positive determination is made in step 310 (a "Track Down" 

button or sequence has been initiated within the predetermined time period), then step 314 

is invoked. In step 314, the audio channels of the audio device are disconnected, and then 

step 316 is invoked. In step 316, the logic of block 198 of FIG. 4D (the auxiliary input 

handling process), discussed earlier, is invoked, so that the user can select from one of the 

auxiliary input sources in accordance with the present invention. Thus, at this point in 

time, the system has switched, under user control, from the audio device to a desired 

auxiliary input. Although the foregoing description of the process 300 has been described 

with reference to "Track Up" and "Track Down" buttons or commands initiated by the 

user, it is to be expressly understood that any desired key sequence, keystroke, button 

depress, or any other action, can be sensed in accordance with the present invention and 

utilized for switching modes. 

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 
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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 MPS player. If a 

positive determination is made, step 334 is invoked, wherein the logic of block 138 if 

FIG. 4B (the MPS handling process), discussed earlier, is executed, and the MPS player is 

integrated with the car stereo. If a negative determination is made in step 330, then step 

336 is invoked. In step 336, a determination is made as to whether the device connected to 

the auxiliary input is a satellite receiver or a DAB receiver. If a positive determination is 

made, step 338 is invoked, wherein the logic of block 168 of FIG. 4C (the satellite/DAB 

receiver handling process), discussed earlier, is executed, and the satellite receiver is 

integrated with the car stereo. If a negative determination is made in step 336, step 322 is 

re-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 
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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 invention can accept composite input signals from an 

external device, and convert same to RGB signals for display on the car stereo. Further, 

information from the external device can be formatted and presented to the user in one or 

more graphical user interfaces or menus capable of being viewed and manipulated on the 

car stereo. 

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. 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 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 known bus technology can be 

utilized to interface with any portable audio or video device contained within the docking 
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station 400, such as FIREWIRE, D2B, MOST, CAN, USB/USB2, IE Bus, T Bus, I Bus, or 

any other bus technology known in the art. It should be noted that the present invention 

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

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

system. 

FIGS. 8A-8B are perspective views of another embodiment of the docking station 

of the present invention, indicated generally at 500, which includes the multimedia device 

integration system of the present invention, indicated generally at 540, incorporated 

therewith. As shown in FIG. 8A, the docking station 500 includes a base portion 530, a 

bottom member 515 interconnected with the base portion 530 at an edge thereof, and a top 

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

510 and the bottom member 515 define a cavity for docking and storing a portable audio 

device 520, which could be a portable CD player, MP3 player, satellite (e.g., XM, 

SIRIUS, or other type) tuner, or any other portable audio device. The docking station 500 

would be configured to accommodate a specific device, such as an IPOD from Apple 

Computer, Inc., or any other portable device. 

The 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 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 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 for use 
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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. 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 or video device 520 

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 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 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 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 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 

and a multimedia device integration system (or interface) 540. 
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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 well as one or more auxiliary input sources 

The after-market device 635 could comprise any audio, video, or 

telecommunications device, including, but not limited to, a CD player, CD changer, digital 

640. 

media player (e.g., MP3 player, MP4 player, WMV player, Apple iPod, or any other 

player), satellite radio (e.g., XM, Sirius, Delphi, etc.), video device (e.g., DVD player), 

cellular telephone, or any other type of device or combinations thereof Additionally, one 

or more interfaces could be connected to the interface 630 ("daisy-chained") to allow 

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. 

FIG. 11A 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 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 and video from the telephone 670 can be channeled to the car 

stereo or video system 660 via the interface 665 and played through the speakers and/or 

display 650 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. 

Further, the telephone 670 could be provided with the ability to receive live and/or 

streamed audio and/or video signals (e.g., via QuickTime or RealSystem streaming files, 

or a live radio signal received by the telephone), satellite audio (e.g., XM or SIRIUS 

satellite radio signals, received by a satellite-capable cellular telephone), mobile television 

(e.g., "amp'd" mobile), or navigational information (e.g., via the Global Positioning 

System (GPS)), which can be selected using the car stereo or video system 660 and played 
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thereon (both audio and video) using the interface 665. For example, if the telephone 670 

is equipped to receive SIRIUS satellite digital audio signals, a user could be presented 

with a menu of available channels that can be displayed and selected using the car stereo 

or video system 660, which causes corresponding audio signals to be played through 

speakers of the car stereo or video system 660. It is also noted that navigational and map 

data received by the telephone 670, including, but not limited to. Global Positioning 

System (GPS) maps and road / driving maps (e.g., Google driving / road maps, Telnav 

maps, etc.), can be displayed on the car stereo or video system 660. Additionally, other 

types of data, such as restaurant menus accessed by the telephone 670, could be displayed 

on the car stereo or video system 660. 

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 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. 

FIG. lib 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 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 source. In step 657, the audio channels of the cellular telephone are 

connected (channeled) to the car stereo system, allowing audio from the cellular telephone 

to be played through the car stereo. Video signals from the cellular telephone could also 
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be processed in accordance with the present invention (e.g., RGB to composite signal 

conversion, or vice-versa), and the processed video could be sent by the interface to the 

car stereo system for display thereby. 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, satellite radio channel, artist name, 

genre, etc. 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 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. 

FIG. 12 A 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. In particular, the interface 675 allows a non-native video 

device 695 (i.e., a device which is alien to a car video system) to be used interchangeably 

with a car video system 685. The after-market video device 695 could comprise a portable 

DVD player, digital video (DV) camera, digital camera, rear-view 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 vehicle, vehicle navigation displays, 

etc.) of the car video system 685. The output signals could be transmitted via a wired or a 

wireless connection to the interface 690. 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 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 
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thereto for processing. The device 675 could include one or more of the circuits disclosed 

in FIGS. 3A-3D and modified for use with the video device 695. 

FIG. 12B is a flowchart showing processing logic, indicated generally at 671, for 

integrating an after-market video device with a car video system. Beginning in step 673, a 

determination is made as to whether the existing car video system is powered on. If a 

negative determination is made, step 674 is invoked, wherein the present invention enters 

a standby mode and waits for the car video system to be powered on. If a positive 

determination is made, step 677 is invoked, wherein a second determination is made as to 

whether the car video system is in 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 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 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. 

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 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 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 
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of different settings, each of which corresponds to an after-market device of a specific type 

(e.g., CD changer, CD player, digital media player, satellite radio, video device, cellular 

telephone, 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. 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 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 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 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 of the harnesses 727 and 728 correspond to car stereo / 

video systems and after-market devices of specific types and made by specific 

manufacturers (e.g., harness 727 could 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 

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 
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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 730, of the 

multimedia device integration system of the present invention for integrating after-market 

devices of various types using a single interface. In step 735, the interface determines 

types of devices that are connected thereto, including the car stereo or video system and 

one or more after-market devices to be integrated therewith. This could be achieved by 

the configuration jumper settings 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 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 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 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 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, 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 
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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 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 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 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 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 

The remote database could database is queried using the alphanumeric character, 

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, 

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 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. 

In step 818, a list of 
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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, 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 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 

If a negative determination is made, step 832 is invoked, wherein a 

determination is made as to whether a threshold number of alphanumeric characters has 

been specified by the user. 

video system. 

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 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 integrated using a 

single interface 852. Any desired number or combination of devices can be integrated for 

use with a car stereo or video system using the interface 852. The interface 852 houses a 

plurality of ports 858 for connecting any desired number of external devices, and a port 

856 for connection with a car stereo or video system. The ports 858 and 856 could be any 

suitable type of input port, 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 changer. The digital media device 862 

could comprise any portable digital media device, such as an Apple iPod, MPS player, 

MP4, player, WMV player, portable music center, or any other desired device. The 

satellite tuner 864 could comprise any desired satellite tuner, such as an XM or Sirius 

tuner. The video device 866 could comprise any desired video device, such as a DVD 

player. The cellular phone 868 could comprise any cellular 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 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 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 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 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 amplifier and transmit / receive 
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switch driver. Any other suitable wireless transceiver (e.g., IEEE 802.11a, 802.11b, or 

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 

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 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. 

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 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. 

802.llg) could also be substituted. 

The integration subsystem 932 also receives data 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 

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 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-
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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 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 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. 

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 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 allow for 

wired integration between the car system 910 and the portable device 924. 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 positioned internally within the car system 

1010, which also includes system electronics 1012, wireless interface 1016, display 1018, 

Page 266 of 1125
Petitioners

Exhibit 1014, Page 266



WO 2008/002954 PCT/US2007/072182 

56 

control panel 1020, and, optionally, external interface port 1014. The portable device 

1024 includes a wireless interface 1026 in communication with 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 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., 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, 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 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 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., MPS 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 broadcast (DAB) 

receiver or high-definition (HD) radio receiver, a portable video device, a cellular 

telephone, or any other portable device. 
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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 1210 for receiving a portable audio and/or video device 1224. 

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 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 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 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 

The 

display 1318, and a control panel 1320. 

The portable device 1324 could comprise a CD player, CD changer, digital media 

player (e.g., MPS 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 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 FIREWIRE, CAN/CAN2, 

USB/USB2, IE Bus, T Bus, I Bus, etc., or any suitable optical connection, such as D2B or 
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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 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 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 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 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 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 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 1318 of the car system 1310. An index of such files could 
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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 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 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 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 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 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 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 external 
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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 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, 

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 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 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 

Then, in step 1466, the processed data is 

As 

by the protocol conversion software block, 

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 whether commands from the car audio and/or video 

system are to be processed. If a negative 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 
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are not limited to, MPEG, 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 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 and/or video 

system. 

FIG. 25A is a diagram showing another embodiment of the present invention, 

indicated generally at 1500, wherein a digital camera 1515 is integrated for use with a car 

audiovisual system 1505. The digital camera 1515 could comprise any commercially-

available digital still or video camera, such as a point-and-shoot or single-lens-reflex 

(SLR) digital camera. The digital camera 1515 is in electrical communication with the 

interface 1510 via any suitable electrical connection, such as USB, USB2, Firewire (IEEE 

1394), etc., or any suitable wireless connection, such as BLUETOOTH, IEEE 802.11 

(WiFi), etc. The interface 1510 receives data from the digital camera 1515 (such 

photographs or video clips) and formats same for displaying on a display 1520 of the car 

audiovisual system 1505. Instructions for controlling the digital camera 1515 can be 

entered using the control panel buttons 1525 of the car audiovisual system 1505. The 

instructions are processed by the interface 1510, converted into a format (protocol) 

compatible with the digital camera 1515, and transmitted to the digital camera 1515 for 

processing thereby. Output signals from the digital camera 1515 containing still images, 

full motion video, or multimedia data can be channeled to the car audiovisual system 1505 

via the interface 1510 and played through the display 1520 and/or speakers of the car 

audiovisual system 1505. For example, a video file stored in the digital camera 1515 can 

be selected using the control panel buttons 1525, which causes the digital camera 1515 to 

produce corresponding output signals that are processed by the interface 1510, transmitted 

to the car audiovisual system 1505, and displayed on the display 1520. It should be noted 

that control of the digital camera 1515 can be performed using buttons on the car 

audiovisual system 1505, or a software or graphically-driven menu or interface, such as a 
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touch screen, as well as controls on the digital camera 1515 itself. The interface 1510 

could include one or more of the circuits disclosed herein and modified for use with the 

digital camera 1515, including, but not limited to a microcontroller programmed in 

accordance with the present invention as well as a video processing integrated circuit for 

converting video signals from the camera 1515 into video signals compatible with the car 

audiovisual system 1505. 

FIG. 25B is a flowchart showing processing logic, indicated generally at 1530, for 

integrating a digital camera with a car audiovisual system. Beginning at step 1535, a 

determination is made as to whether the existing car audiovisual system is powered on. If 

a negative determination is made, step 1540 is invoked, wherein the present invention 

enters a standby mode and waits for the car audiovisual system to be powered on. If a 

positive determination is made, step 1545 is invoked, wherein a second determination is 

made as to whether the car audiovisual system is in a state responsive to signals external to 

the car audiovisual system. If a negative determination is made, step 1535 is re-invoked. 

If a positive determination is made in step 1545, a digital camera handling process, 

indicated as block 1565, is invoked. Beginning in step 1550, a signal is generated by the 

present invention indicating that a digital camera is present, and the signal is continuously 

transmitted to the car audiovisual system. Importantly, this signal prevents the car 

audiovisual system from shutting off, entering a sleep mode, or otherwise being 

unresponsive to signals and/or data from an external source. In step 1555, video and/or 

audio channels of the digital camera are connected (channeled) to the car audiovisual 

system. In step 1560, data is retrieved by the present invention from the digital camera, 

such as title information corresponding to one or more files stored in the digital camera. 

For example, a list of files stored on the digital camera is presented on the display of the 

car audiovisual system for selection by a user. The user can then select a file, which could 

include a picture (.jpg, .gif, .tiff, etc.) or a video file (.wmv, .mpg, etc.), using the controls 

of the car audiovisual system, and display same on the display of the car audiovisual 

system. If conversion of the video signal is required, the present invention could convert 

the signal using any suitable video conversion circuitry (e.g., composite-to-RGB signal 

conversion, and/or vice versa) prior to displaying the signal on a display of the car 

audiovisual system. After steps 1550, 1555, and 1560 have been executed, control passes 

to step 1570. 
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In step 1570, the present invention monitors the control panel buttons of the car 

audiovisual system for digital camera operational instructions. In step 1575, if an 

instruction is not detected, step 1570 is re-invoked. Otherwise, if an instruction is 

received, step 1580 is invoked, wherein the received instruction is converted into a format 

recognizable by the digital camera connected to the present invention. For example, after 

a user selects a particular file name presented on the display, an instruction to output video 

signals that correspond to the selected file is generated. Once the instruction has been 

formatted, step 1585 is invoked, wherein the formatted instruction is transmitted to the 

digital camera and executed thereby. Step 1550 is then re-invoked, so that additional 

processing can occur. 

FIG. 26A is a diagram showing another embodiment of the present invention, 

indicated generally at 1600, wherein a portable navigation device 1615 (e.g., a Garmin or 

Tom Tom GPS receiver, etc.) is integrated for use with a car audiovisual system 1605. 

The portable navigation device 1615 is in electrical communication (e.g., wired or wireless 

communication, as discussed hereinabove using any suitable wired or wireless connection 

methodology) with the interface 1610, which receives data from the portable navigation 

device 1615 and formats same for displaying on a display 1620 of the car audiovisual 

system 1605. Instructions for controlling the portable navigation device 1615 can be 

entered using control panel buttons 1625 of the car audiovisual system 1605. The 

instructions are processed by the interface 1610, converted into a format (protocol) 

compatible with the portable navigation device 1615, and transmitted to the portable 

navigation device 1615 for processing thereby. Maps and audio cues from the portable 

navigation device 1615 can be channeled to the car audiovisual system 1605 via the 

interface 1610 and played through the display 1620 and/or speakers of the car audiovisual 

system 1605. For example, a driving destination may be specified using the control panel 

buttons 1625, which causes a digital map file (or a portion thereof) stored in the portable 

navigation device 1615 to be presented on the display 1620, and speech-synthesized 

driving instructions (generated by the portable navigation device 1615) to be played 

through speakers of the car audiovisual system 1605. It should be noted that control of the 

portable navigation device 1615 can be performed using buttons on the car audiovisual 

system 1605, or a software or graphically-driven menu or interface, such as a touch screen, 

as well as controls on the portable navigation device 1615 itself. One or more interfaces 
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could be connected to the interface 1610 ("daisy-chained") to allow multiple products to 

be integrated. The device 1600 could include one or more of the circuits disclosed herein 

and modified for use with the portable navigation device 1615. 

FIG. 26B is a flowchart showing processing logic, indicated generally at 1630, for 

integrating a portable navigation device with a car audiovisual system. Beginning in step 

1635, a determination is made as to whether the existing car audiovisual system is 

powered on. If a negative determination is made, step 1640 is invoked, wherein the 

present invention enters a standby mode and waits for the car audiovisual system to be 

powered on. If a positive determination is made, step 1645 is invoked, wherein a second 

determination is made as to whether the car audiovisual system is in a state responsive to 

signals external to the car audiovisual system. If a negative determination is made, step 

1635 is re-invoked. 

If a positive determination is made in step 1645, a portable navigation device 

handling process, indicated as block 1665, is invoked. Beginning in step 1650, a signal is 

generated by the present invention indicating that a portable navigation device is present, 

and the signal is continuously transmitted to the car audiovisual system. Importantly, this 

signal prevents the car audiovisual system from shutting off, entering a sleep mode, or 

otherwise being unresponsive to signals and/or data from an external source. 

In step 1655, video and/or audio channels of the portable navigation device are 

connected (channeled) to the car audiovisual system. In step 1660, data is retrieved by the 

present invention from the portable navigation device, such as a menu for specifying a 

driving destination, and presented on the display of the car audiovisual system. After 

steps 1650, 1655, and 1660 have been executed, control passes to step 1670. 

In step 1670, the present invention monitors the control panel buttons of the car 

audiovisual system for portable navigation device operational instructions. In step 1675, if 

an instruction is not detected, step 1670 is re-invoked. Otherwise, if an instruction is 

received, step 1680 is invoked, wherein the received instruction is converted into a format 

recognizable by the portable navigation device connected to the present invention. For 

example, an instruction for displaying driving directions to a driving destination could be 

issued from the car audiovisual system and converted into a format compatible with the 

portable navigation device. Once the instruction has been formatted, step 1685 is invoked, 
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wherein the formatted instruction is transmitted to the portable navigation device and 

executed thereby. Step 1650 is then re-invoked, so that additional processing can occur. 

FIG. 27 is a diagram showing another embodiment of the present invention, 

indicated generally at 1700, wherein the integration system of the present is embodied as 

an interface integrated circuit 1725 (e.g., a microcontroller) that could be supplied to a 

manufacturer of a car audiovisual system 1705 and installed within the car audiovisual 

system 1705, at the time of manufacture of the car audiovisual system 1705 or thereafter. 

The integrated circuit 1725 could be fabricated as a single microchip, or a collection of 

associated microchips (e.g., a chipset). The integrated circuit 1725 is in electrical 

communication with the car audiovisual system electronics 1710 and an associated display 

1715 and control panel buttons 1720. The interface integrated circuit 1725 is also in 

electrical communication with a communications port 1730 (e.g., FIREWIRE, 

CAN/CAN2, USB/USB2, IE Bus, T Bus, I Bus, MOST, or D2B) which could be formed 

integrally with the car audiovisual system 1705, e.g., accessible as a port on the front panel 

of the car audiovisual system 1705 (such as a USB port), or at some other location in a 

vehicle external to the car audiovisual system 1705 but in electrical communication 

therewith. Optionally, the interface integrated circuit 1725 could be in electrical 

communication with a wireless transceiver 1735 (e.g., Bluetooth, IEEE 802.11, WiFi, 

WiMAX, EVDO, Wireless USB, or HyperLAN) and or one or more auxiliary 

communications ports 1740, which could support the same or a different type of 

communications protocol as communications port 1730. The wireless transceiver 1735 

allows wireless communication of data, audio, and/or video between the interface 

integrated circuit 1725 and the portable music player 1745. 

A portable music player 1745 could be plugged directly into the communications 

port 1730 (e.g., using a USB or firewire connection) thereby placing the portable music 

player 1745 in electrical communication with the interface integrated circuit 1725. The 

interface integrated circuit 1725 receives data, audio, and/or video from the portable music 

player 1745 through the communications port 1730 and formats the data for display on 

and/or playing through the car audiovisual system 1705. Instructions for controlling the 

portable music player 1745 can be entered using the control panel buttons 1720 of the car 

audiovisual system 1705. The instructions are processed by the interface integrated circuit 

1725, converted into a format (protocol) compatible with the portable music player 1745, 
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and transmitted through the communications port 1730 to the portable music player 1745 

for processing thereby. Audio from the portable music player 1745 can be channeled to 

the car audiovisual system 1705 via the interface integrated circuit 1725 and played 

through the display 1715 and/or speakers of the car audiovisual system 1705. 

A music file stored in the portable music player 1745 may be selected using the 

control panel buttons 1720, which causes corresponding audio signals from the portable 

music player 1745 to be played through speakers of the car audiovisual system 1705. It 

should be noted that control of the portable music player 1745 is not limited to the use of 

buttons on the car stereo or video system 1720, and indeed, a software or graphically-

driven menu or interface can be used to control the portable music player 1745. The car 

audiovisual system 1705 could include one or more of the circuits disclosed herein and 

modified for use with the portable music player 1740. 

It should also be noted that a manufacturer of audiovisual system 1705 could be 

provided with protocol conversion software built into the interface integrated circuit 1725 

and a schematic diagram with instructions for installing the interface integrated circuit 

1725 into existing car audiovisual 1705 systems. Alternatively, a functional equivalent of 

the interface integrated circuit 1725 could be provided in the form of a protocol 

conversion software product or a firmware upgrade, which is loaded into an existing car 

audiovisual system and used by a microprocessor therein to allow integration with third-

party devices. In this case, the existing car audiovisual system would include a data port 

or a wireless transceiver for communicating with third-party devices. Optionally, the 

interface integrated circuit 1725 could be sold to portable device manufacturers and 

implemented within portable audio and/or video devices. Alternatively, a functional 

equivalent of the interface integrated circuit 1725 could be provided in the form of a 

protocol conversion software product or a firmware upgrade, which is loaded into an 

existing portable and/or video device and used by a microprocessor therein to allow 

integration with third-party devices, such as an existing car audiovisual system. 

In all embodiments of the present invention, the interface could allow audio and/or 

video signals generated by a car audiovisual system (whether from a live signal received 

by the car audiovisual system or from a stored medium) to be ported from the car 

audiovisual system to a portable audio and/or video device for recording same in the 

portable device. For example, a live radio signal received by the car audiovisual system 
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(e.g., a live FM station or a live satellite station) could be ported by the interface of the 

present invention to the portable device (via a wired or wireless connection) and recorded 

("ripped") on the portable audio and/or video device in a suitable format, such as one or 

more MPS files. Further, the interface allows audio and/or video signals generated by a 

portable audio and/or video device (whether from a live signal received by the portable 

device or from a stored medium) to be ported from the portable device to the car 

audiovisual system for recording same using the car audiovisual system. 

The interface of the present invention could include circuitry for wirelessly 

charging a battery of a portable audio or video device. For example, the interface could 

include an inductive battery charging circuit which transmits electrical power to the 

portable device using induction, when the device is located near the interface. In such 

circumstances, the portable device would also include a corresponding inductive circuit 

which receives the transmitted electrical power and applies same to the battery of the 

portable device. Such a circuit could operate in a "trickle charge" mode, wherein a low 

voltage and amperage electrical current is delivered to the battery of the portable device 

over time to charge a battery. Also, transmission of power from the interface to the 

portable device could be accomplished through the use of radio frequency (RF) 

transmissions between the interface and the portable device. In situations where the 

interface is installed in a car audio or video system (as discussed herein), a wireless battery 

charging circuit could also be installed in the car audio 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: 

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, 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. 

The system of Claim 1, wherein the integration subsystem processes data 

generated by 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. 

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. 

The system of Claim 1, wherein the integration subsystem further comprises a 

voice recognition subsystem for processing spoken control commands issued by a user. 

4 
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The system of Claim 4, wherein the integration subsystem retrieves an audio file or 

a video file from the portable device in response to a spoken command. 

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. 

6. 

The system of Claim 1, wherein the car audio system comprises an OEM car audio 

system. 

The system of Claim 1, wherein the car audio system comprises an after-market 

car audio system. 

8. 

The system of Claim 1, wherein the portable device comprises a portable receiver. g 

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. 

10. 

The system of Claim 1, wherein the portable device comprises a portable digital 11. 

media player. 

The system of Claim 11, wherein the portable digital media player comprises a 

video device, a portable media center, a portable media player, an MPS player, an MP4 

player, a WMV player, an Apple iPod, or an Apple video iPod. 

12. 

13. The system of Claim 1, wherein the portable device comprises a cellular telephone. 

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. 

14. 

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 audio system. 
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The system of Claim 1, wherein the video information comprises a video file 

stored on the portable device. 

17. 

The system of Claim 1, wherein the video information comprises a picture stored 

on the portable device. 

18. 

The system of Claim 1, wherein the video information comprises a television 

signal received by the portable device. 

19. 

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 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 video system. 

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. 

21. 

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 

22. 
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device, and dispatches the processed commands to the portable device for execution 

thereby. 

The system of Claim 20, wherein the integration subsystem further comprises a 

voice recognition subsystem for processing spoken control commands issued by a user. 

23. 

24. The system of Claim 23, wherein the integration subsystem retrieves an audio file 

or a video file from the portable device in response to a spoken command. 

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. 

25. 

The system of Claim 20, wherein the car video system comprises an OEM car 26. 

video system. 

The system of Claim 20, wherein the car video system comprises an after-market 

car video system. 

27. 

The system of Claim 20, wherein the portable device comprises a portable 28. 

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. 

30. The system of Claim 20, wherein the portable device comprises a portable digital 

media player. 

The system of Claim 30, wherein the portable digital media player comprises a 

video 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. 

31. 

The system of Claim 20, wherein the portable device comprises a cellular 32. 

telephone. 

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. 

33. 
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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 video system. 

The system of Claim 20, wherein the video information comprises a video file 

stored on the portable device. 

36. 

37. The system of Claim 20, wherein the video information comprises a picture stored 

on the portable device. 

The system of Claim 20, wherein the video information comprises a television 

signal received by the portable device. 

38. 

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 

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 signals to the car audio system. 

The system of Claim 39, wherein the processed data is displayed on a display of 

the car audio system. 

40. 

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. 

41. 
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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. 

42. 

The system of Claim 39, wherein the integration subsystem further comprises a 

voice recognition subsystem for processing spoken control commands issued by a user. 

43. 

44. The system of Claim 43, wherein the integration subsystem retrieves an audio file 

or a video file from the portable device in response to a spoken command. 

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. 

45. 

The system of Claim 39, wherein the car audio system comprises an OEM car 46. 

audio system. 

The system of Claim 39, wherein the car audio system comprises an after-market 

car audio system. 

47. 

The system of Claim 39, wherein the portable device comprises a portable 48. 

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. 

50. The system of Claim 39, wherein the portable device comprises a portable digital 

media player. 

The system of Claim 50, wherein the portable digital media player comprises a 

video 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. 

51. 

The system of Claim 39, wherein the portable device comprises a cellular 52. 

telephone. 
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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. 

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 

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, and video signals to the car video system. 

The system of Claim 55, wherein the processed data is displayed on a display of 

the car video system. 

56. 

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. 

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. 

58. 

The system of Claim 55, wherein the integration subsystem further comprises a 

voice recognition subsystem for processing spoken control commands issued by a user. 

59. 
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60. The system of Claim 59, wherein the integration subsystem retrieves an audio file 

or a video file from the portable device in response to a spoken command. 

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. 

61. 

The system of Claim 55, wherein the car video system comprises an OEM car 62. 

video system. 

The system of Claim 55, wherein the car video system comprises an after-market 

car video system. 

63. 

The system of Claim 55, wherein the portable device comprises a portable 64. 

receiver. 

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. 

65. 

66. The system of Claim 55, wherein the portable device comprises a portable digital 

media player. 

The system of Claim 66, wherein the portable digital media player comprises a 

video device, a portable media center, a portable media player, an MPS player, an MP4 

player, a WMV player, an Apple iPod, or an Apple video iPod. 

67. 

The system of Claim 55, wherein the portable device comprises a cellular 68. 

telephone. 

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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A method for wirelessly integrating a portable device for use with a car audio 

system comprising: 

71. 

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 with the car audio system; 

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. 

The method of Claim 71, further comprising processing data generated by the 72. 

portable device into a format compatible with the car audio system. 

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 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. 

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. 

Page 287 of 1125
Petitioners

Exhibit 1014, Page 287



WO 2008/002954 PCT/US2007/072182 

77 

The method of Claim 76, further comprising dispatching the processed control 

commands to the portable device for execution thereby. 

77. 

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. 

The method of Claim 78, further comprising dispatching the processed control 

commands to the portable device for execution thereby. 

79. 

The method of Claim 71, further comprising generating synthesized speech 

corresponding to data generated by the portable device. 

80. 

A method for wirelessly integrating a portable device for use with a car video 

system comprising: 

81. 

establishing a wireless communications link between the car video system and the 

portable device; 

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 

playing the audio signals over the car video system. 
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The method of Claim 81, further comprising processing data generated by the 82. 

portable device into a format compatible with the car video system. 

83. The method of Claim 82, further comprising transmitting the processed data over 

the wireless communications link to the car video system. 

The method of Claim 83, further comprising displaying the processed data on a 

display of the car video system. 

84. 

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. 

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. 

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 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. 

The method of Claim 81, further comprising generating synthesized speech 

corresponding to data generated by the portable device. 

90. 

A docking station for docking and integrating a portable device for use with a car 

stereo, comprising: 

91. 

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 
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an integration device connected to the base portion for integrating the portable 

device with a car stereo. 

92. A multimedia device integration system comprising: 

a car audiovisual system having a display associated therewith; 

a cellular telephone external to the car audiovisual system, the cellular telephone 

including a receiver for receiving a broadcast radio transmission transmitted to the cellular 

telephone; and 

an interface in communication with the car audiovisual system and the cellular 

telephone, wherein the interface generates and transmits a device presence signal to the car 

audiovisual system to maintain same in a state responsive to the cellular telephone, 

processes the broadcast radio transmission received by the cellular telephone into a format 

compatible with the car audiovisual system, and transmits the processed broadcast radio 

transmission to the car audiovisual system for playing thereby. 

The multimedia device integration system of Claim 92, wherein the broadcast 

radio transmission comprises a satellite radio transmission received by the cellular 

telephone. 

93. 

The multimedia device integration system of Claim 92, wherein the broadcast 94. 

radio transmission comprises a live radio transmission from a radio station. 

The multimedia device integration system of Claim 92, wherein the broadcast 

radio transmission comprises a streamed audio transmission received by the cellular 

telephone. 

95. 

The multimedia device integration system of Claim 92, wherein the broadcast 

radio transmission comprises a video transmission received by the cellular telephone. 

96. 

The multimedia device integration system of Claim 96, wherein the video 

transmission comprises a live video transmission. 

97. 

The multimedia device integration system of Claim 96, wherein the video 

transmission comprises a streamed video transmission. 

98. 
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The multimedia device integration system of Claim 96, wherein the interface 

processes the video transmission into a format compatible with the car audiovisual system 

and transmits the processed video transmission to the car audiovisual system for display 

thereon. 

99. 

The multimedia device integration system of Claim 92, wherein the interface 

receives control commands issued at the car audiovisual system, processes the control 

commands into a format compatible with the cellular telephone, and transmit processed 

control commands to the cellular telephone for execution thereby. 

100. 

The multimedia device integration system of Claim 92, wherein the interface 

processes navigational information received by the cellular telephone into a format 

compatible with the car audiovisual system, and transmits processed navigational 

information to the car audiovisual system for display thereon. 

101. 

102. The multimedia device integration system of Claim 101, wherein the navigational 

information comprises a road map. 

103. The multimedia device integration system of Claim 101, wherein the navigational 

information comprises a Global Positioning System (GPS) map. 

104. A multimedia device integration system comprising: 

a car audiovisual system; 

a digital camera external to the car audiovisual system; and 

an interface in electrical communication with the car audiovisual system and the 

digital camera, wherein the interface generates and transmits a device presence signal to 

the car audiovisual system to maintain same in a state responsive to the digital camera, 

processes output signals generated by the digital camera into a format compatible with the 

car audiovisual system, and transmits the processed output signals to the car audiovisual 

system for display thereby. 

The multimedia device integration system of Claim 104, wherein the interface 

transmits audio signals generated by the digital camera device to the car audiovisual 

system for playing thereby. 

105. 
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The multimedia device integration system of Claim 104, wherein the interface 

receives control commands issued at the car audiovisual system, processes the control 

commands into a format compatible with the digital camera, and transmits processed 

control commands to the digital camera for execution thereby. 

106. 

107. The multimedia device integration system of Claim 104, wherein the output signal 

comprises a still video image. 

108. The multimedia device integration system of Claim 104, wherein the output signal 

comprises a full motion video clip. 

109. The multimedia device integration system of Claim 104, wherein the output signal 

comprises a live video signal. 

110. The multimedia device integration system of Claim 104, wherein the output signal 

comprises a streaming video signal. 

111. A multimedia device integration system comprising: 

a car audiovisual system; 

a portable navigation device external to the car audiovisual system; 

an interface in electrical communication with the car audiovisual system and the 

portable navigation device, wherein the interface processes video and data signals 

generated by the portable navigation device into a format compatible with the car 

audiovisual system, and transmits the processed video and data signals to the car 

audiovisual system for display thereby. 

The multimedia device integration system of Claim 111, wherein the interface 

receives control commands issued at the car audiovisual system, processes the control 

commands into a format compatible with the portable navigation device, and transmits 

processed control commands to the portable navigation device for execution thereby. 

112. 

The multimedia device integration system of Claim 111, wherein the portable 

navigation system comprises a portable Global Positioning System (GPS) device. 

113. 
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114. The multimedia device integration system of Claim 111, wherein the video signals 

comprise a map generated by the portable navigation device and displayed on the car 

audiovisual system. 

The multimedia device integration system of Claim 111, wherein the interface 

transmits audio signals generated by the portable navigation device to the car audiovisual 

system for playing thereby. 

115. 

116. The multimedia device integration system of Claim 115, wherein the audio signals 

comprise synthesized speech generated by the portable navigation device. 

117. A multimedia device integration system, comprising: 

a car audiovisual system; 

an after-market, portable audiovisual device external to the car audiovisual system; 

and 

an interface integrated circuit installed in the portable audiovisual device and in 

communication with the car audiovisual system and the portable audiovisual device, the 

interface integrated circuit generating and transmitting a device presence signal for 

maintaining the car audiovisual signal in a state responsive to the portable audiovisual 

device and transmitting audio signals from the portable audiovisual device to the car 

audiovisual system for playing thereon. 

118. The system of Claim 117, wherein the interface integrated circuit receives control 

commands issued at the car audiovisual system, processes the control commands into a 

format compatible with the portable audiovisual device, and transmits processed control 

commands to the portable audiovisual device for execution thereby. 

The system of Claim 117, wherein the interface integrated circuit receives data 

generated by the portable audiovisual device, processes the data into a format compatible 

with the car audiovisual system, and transmits processed data to the portable audiovisual 

device for display thereby. 

119. 

120. The system of Claim 117, wherein the interface integrated circuit receives video 

signals generated by the portable audiovisual device, processes the video signals into a 
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format compatible with the car audiovisual device, and transmits processed video signals 

to the car audiovisual device for display thereby. 

121. The system of Claim 117, further comprising a communications port operatively 

associated with the interface integrated circuit and allowing communications between the 

interface integrated circuit and the portable audiovisual device. 

122. The system of Claim 121, wherein the communications port comprises a Universal 

Serial Bus (USB) port. 

The system of Claim 117, further comprising a wireless transceiver operatively 

associated with the interface integrated circuit and allowing wireless communications 

between the interface integrated circuit and the portable audiovisual device. 

123. 

The system of Claim 123, wherein the wireless transceiver comprises a WiFi, 

Bluetooth, or IEEE 802.11 transceiver. 

124. 

125. The system of Claim 117, wherein the integrated circuit transmits audio signals 

generated by the portable audiovisual device to the car audiovisual system for recording 

by the car audiovisual system. 

The system of Claim 117, wherein the integrated circuit transmits audio signals 

generated by the car audiovisual system to the portable audiovisual device for recording 

by the portable audiovisual device. 

126. 

The system of Claim 117, wherein the integrated circuit transmits video signals 

generated by the portable audiovisual device to the car audiovisual system for recording 

by the car audiovisual system. 

127. 

The system of Claim 117, wherein the integrated circuit transmits video signals 

generated by the car audiovisual system to the portable audiovisual device for recording 

by the portable audiovisual device. 

128. 

The system of Claim 117, wherein the integrated circuit comprises a single 129. 

microchip. 

130. The system of Claim 117, wherein the integrated circuit comprises a chipset. 
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131. The system of Claim 117, wherein the integrated circuit comprises a 

microprocessor of the car audiovisual system. 

132. A multimedia device integration system, comprising: 

a car audiovisual system; 

an after-market, portable audiovisual device external to the car audiovisual system; 

and 

an interface integrated circuit installed in the car audiovisual system and in 

communication with the car audiovisual system and the portable audiovisual device, the 

interface integrated circuit generating and transmitting a device presence signal for 

maintaining the car audiovisual system in a state responsive to the portable audiovisual 

device and transmitting audio signals from the portable audiovisual device to the car 

audiovisual system for playing thereby. 

133. The system of Claim 132, wherein the interface integrated circuit receives control 

commands issued at the car audiovisual system, processes the control commands into a 

format compatible with the portable audiovisual device, and transmits processed control 

commands to the portable audiovisual device for execution thereby. 

The system of Claim 132, wherein the interface integrated circuit receives data 

generated by the portable audiovisual device, processes the data into a format compatible 

with the car audiovisual system, and transmits processed data to the portable audiovisual 

device for display thereby. 

134. 

135. The system of Claim 132, wherein the interface integrated circuit receives video 

signals generated by the portable audiovisual device, processes the video signals into a 

format compatible with the car audiovisual device, and transmits processed video signals 

to the car audiovisual device for display thereby. 

136. The system of Claim 132, further comprising a communications port operatively 

associated with the interface integrated circuit and allowing communications between the 

interface integrated circuit and the portable audiovisual device. 
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137. The system of Claim 136, wherein the communications port comprises a Universal 

Serial Bus (USB) port. 

The system of Claim 132, further comprising a wireless transceiver operatively 

associated with the interface integrated circuit and allowing wireless communications 

between the interface integrated circuit and the portable audiovisual device. 

138. 

The system of Claim 138, wherein the wireless transceiver comprises a WiFi, 

Bluetooth, or IEEE 802.11 transceiver. 

139. 

The system of Claim 132, wherein the integrated circuit transmits audio signals 

generated by the portable audiovisual device to the car audiovisual system for recording 

by the car audiovisual system. 

140. 

The system of Claim 132, wherein the integrated circuit transmits audio signals 

generated by the car audiovisual system to the portable audiovisual device for recording 

by the portable audiovisual device. 

141. 

The system of Claim 132, wherein the integrated circuit transmits video signals 

generated by the portable audiovisual device to the car audiovisual system for recording 

by the car audiovisual system. 

142. 

The system of Claim 132, wherein the integrated circuit transmits video signals 

generated by the car audiovisual system to the portable audiovisual device for recording 

by the portable audiovisual device. 

143. 

The system of Claim 142, wherein the integrated circuit comprises a single 144. 

microchip. 

The system of Claim 142, wherein the integrated circuit comprises a chipset. 145. 

146. The system of Claim 132, wherein the integrated circuit comprises a 

microprocessor of the car audiovisual system. 

147. A multimedia device integration system comprising: 

a car audiovisual system; 
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a portable audio device external to the car audiovisual system; 

an interface in communication with the car audiovisual system and the portable 

audio device, the interface generating and transmitting a device presence signal to the car 

audiovisual system to maintain the car audiovisual system in a state responsive to the 

portable audio device, the interface transmitting audio signals from the portable audio 

device to the car audiovisual system; and 

a charging circuit for inductively charging a battery of the portable audio device 

The multimedia device integration system of Claim 147, wherein the charging 

circuit comprises a first inductive charging circuit operatively associated with the interface 

and a second inductive charging circuit operatively associated with the portable audio 

device, the first and second inductive charging circuits inductively coupled to each other 

to transmit electrical power therebetween. 

148. 

The multimedia device integration system of Claim 147, wherein the interface 

receives video signals from the portable audio device, processes same into a format 

compatible with the car audiovisual system, and transmits processed video signals to the 

car audiovisual system for display thereby. 

149. 

The multimedia device integration system of Claim 147, wherein the interface 

receives control commands issued at the car audiovisual system, processes same into a 

format compatible with the portable audio device, and transmits processed control 

commands to the portable audio device for execution thereby. 

150. 

151. A multimedia device integration system comprising: 

a car audiovisual system; 

a portable audio device external to the car audiovisual system; 

an interface in communication with the car audiovisual system and the portable 

audio device, the interface generating and transmitting a device presence signal to the car 

audiovisual system to maintain the car audiovisual system in a state responsive to the 

portable audio device, the interface transmitting audio signals from the portable audio 

device to the car audiovisual system; and 
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a charging circuit for wirelessly charging a battery of the portable audio device 

The multimedia device integration system of Claim 151, wherein the charging 

circuit comprises a first wireless charging circuit operatively associated with the interface 

and a second wireless charging circuit operatively associated with the portable audio 

device, the first and second wireless charging circuits wirelessly coupled to each other to 

transmit electrical power therebetween. 

152. 

The multimedia device integration system of Claim 151, wherein the interface 

receives video signals from the portable audio device, processes same into a format 

compatible with the car audiovisual system, and transmits processed video signals to the 

car audiovisual system for display thereby. 

153. 

The multimedia device integration system of Claim 151, wherein the interface 

receives control commands issued at the car audiovisual system, processes same into a 

format compatible with the portable audio device, and transmits processed control 

commands to the portable audio device for execution thereby. 

154. 
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cî n 

FIG. 5 

SUBSTITUTE SHEET (RULE 26) Page 315 of 1125
Petitioners

Exhibit 1014, Page 315



WO 2008/002954 PCT/US2007/072182 

18/41 

320 

( start ) 
322 A i 
Monitor Control 
Panel Buttons 

for Auxiliary 
Input Selection 

324^ | 
Sense Type 
of Device at 

Auxiliary Input 

328 
Execute Logic 
of Block 108 

of Fig. 4A 

326 
CD Yes 

Player 
9 

No 334 
Execute Logic 
of Block 138 

of Fig. 4B 

i f  

330 
MP3 

Player 
Yes 

9 
No 338^ 

Execute Logic 
of Block 168 

of Fig. 4C 

336 
Sateliite\Yes  No 
Receiver 

9 

FIG. 6 

SUBSTITUTE SHEET (RULE 26) 
Page 316 of 1125

Petitioners
Exhibit 1014, Page 316



WO 2008/002954 PCT/US2007/072182 

19/41 

400 

412 
-f 
r 408 T\ 

-A 
yt-

! /  
V 

jt 

413 y 

y/ 
t 

-f 

y 

— 410 
402 

¥ y 
7 

406 404 

FIG. 7A 

400 

412 

T-

414 

408 ± 7 7 7 
413 413 416 

FIG. 7B 

SUBSTITUTE SHEET (RULE 26) 
Page 317 of 1125

Petitioners
Exhibit 1014, Page 317



WO 2008/002954 PCT/US2007/072182 

20/4*1 
500 515 

/ 

510 
520 — 

V:  

550 
• • •  Trxj; 

A. 

530 
.N N 

— 555 560 
540 

I 
FIG. 8A 

500 515 
/ A 

IX 

520 
\ 

510 

/ 

S'TYJ. VNL 

\ 

^530 N 

FIG. 8B 

SUBSTITUTE SHEET (RULE 26) 
Page 318 of 1125

Petitioners
Exhibit 1014, Page 318



WO 2008/002954 PCT/US2007/072182 

21/41 

500-^ 

Docking Station 
-520 

Audio Device ^ 
77 

iz. -540 
Interface 

5 
To Car Stereo 

FIG. 9 

600 

610 

Car Stereo I Car Video System 

615^ 

(Display 

620^ 
Control Panel 

Buttons 
li 

625^ „ 
Control 
Circuitry 

i i 

630 

Interface 

640-^ y 635 
After-market 

Device Auxiliary Input 

FIG. 10 

SUBSTITUTE SHEET (RULE 26) 
Page 319 of 1125

Petitioners
Exhibit 1014, Page 319



WO 2008/002954 PCT/US2007/072182 

22/41 

645 650-^ 

Display 660 
Car Stereo / 

Video 
System 655 

Control 
Panel 

Buttons 

j i 

665^ v 

Interface 

670-^ 

Cellular 
Telephone 

FIG. 11A 

SUBSTITUTE SHEET (RULE 26) 
Page 320 of 1125

Petitioners
Exhibit 1014, Page 320



WO 2008/002954 PCT/US2007/072182 

23/41 

647 

( start ) 
651 Zl 649 Standby Mode: 

Wait for 
Power-up 

Car 
Radio on 

No 
*-

? 

Yes 

653 
Radio ^ 

in Responsive 
\ State ^ 

No 

? 
661 Yes 

657 654-^ i r 

Continuously 
Transmit Device 
Presence Signal 

Connect Audio 
Channels of Cell 
Phone to Radio 

659^ 663-^ i r  

Update Display 
of Radio with Data 
from Cell Phone 

Wait for 
Operation Instruction 

from Radio 

664 
No Instruction 

9 

Yes 669^ 

Transmit Formatted 
* Instruction to Cell 

Phone and Execute 

667-^ 
Convert Instruction 

to Format 
Recognized by 

Cell Phone 

FIG. 11B 

SUBSTITUTE SHEET (RULE 26) 
Page 321 of 1125

Petitioners
Exhibit 1014, Page 321



WO 2008/002954 PCT/US2007/072182 

24/41 

675 

680^ 680 

Display Display 

j L 

685^ 

Car Video 
System 

- L 

690^ ,r 

Interface 

j L 

695-^ 
After-market 

Video 
Device 

FIG. 12A 

SUBSTITUTE SHEET (RULE 26) 
Page 322 of 1125

Petitioners
Exhibit 1014, Page 322



WO 2008/002954 PCT/US2007/072182 

25/41 

671 

C start ) 
1 z-674 u 

673 Standby Mode: 
Wait for 

Power-up 

Car 
Video System on No 

9 

Yes 

677 
^ System ^ 
in Responsive 
v. State ^ 

No 

? 
687 Yes A 

679^ 681 
Connect Audio and 
Video Channels of 

* After-market Device 
to Car Video System 

Continuously 
Transmit Device 
Presence Signal 

683^ | 

Wait for 
*- Operation Instruction 

from Radio 

** 

684 
Update Display(s) 

^ of Car Video System 
with Data from 

After-market Device 

689 
No Instruction 

? 

Yes 691 
Convert Instruction to 
Format Recognized 

by After-market 
Device 

693-^ 
Transmit Formatted 

^ Instruction to 
After-market Device 

for Execution 

FIG. 12B 

SUBSTITUTE SHEET (RULE 26) 
Page 323 of 1125

Petitioners
Exhibit 1014, Page 323



WO 2008/002954 PCT/US2007/072182 

26/41 
705-N ,  

Car Stereo / Video System 
a J L  

Data 
Bus 

Audio 
Bus 

Video 
Bus 

710-a ' r 

Interface Configuration 
Jumpers 

720^ 715-n, 

Interface ^ 
Circuitry * ri—ii y F 

• • • Li. 724-^ 
i ,  

1 725-v, 

Memory 
2 

n 

J L  n 
Protocol 

Conversion 
Software -7r.-, 
Blocks / i T  

Data 
Bus 

Audio 
Bus 

Video 
Bus 

After-market Device 

FIG. 13A 
727-^ 

Harness Type "A" 
\ J  (eg-, BMW) 

729^ 
1 
2 

Interface 
"x-726 

n 
Protocol Conversion 

Software Blocks 
(Memory) /X 

Harness Type "B" 
(e.g., Sony) 

728 
FIG. 13B 

SUBSTITUTE SHEET (RULE 26) 
Page 324 of 1125

Petitioners
Exhibit 1014, Page 324



WO 2008/002954 PCT/US2007/072182 

27/41 
730 

Memory 735^ 
Conversion Block # 1 Determine Device 

Types Conversion Block # 2 
^-725,72 

740 ir 
Load Protocol 
Conversion 

Software Block 
* 

745a 

Convert Instructions 
Using Conversion 

Software Conversion Block # n 

FIG. 14 
750 

Car Stereo / Video System 

<^Display^ 

760^ 

765^ 
(Buttons) 

770 
Enter Interface 
Selection Mode 

w 

-755 775-^ i r  

Specify Multimedia 
Device Type * 

785-^ 
Select Protocol 

Conversion 
Software for 

Last Viewed Device 

T r 780 
Yes Timeout *• 

9 
No 

795 
v 790 Select Protocol 

Conversion Software 
for Specified Device 

Yes No Specified 
9 

800-^ 

Map Protocol to 
Logical Address * 

805 
Convert 

Instructions 

FIG. 15 

SUBSTITUTE SHEET (RULE 26) 
Page 325 of 1125

Petitioners
Exhibit 1014, Page 325



WO 2008/002954 PCT/US2007/072182 

28/41 

810 

C start ) 
824-^ 812^ i r 

Provide List of 
Alphanumeric 

Characters 
^ Specify Additional ^ 

Desired Character 

826^ 814-^ T 

Specify 
Desired 

Character 

Query 
Remote 

Database 

828-^ 816-^ u i  r  

Query 
Remote 

Database 

Retrieve List 
of Potential 

Matches 

818-^ ' f 

830 Retrieve List 
of Potential 

Matches 
Visible 
Match 

Yes 
? 

No 
820 832 

Visible 
Match 

No Max. No 
Threshold 

? 9 
Yes 822^ Yes 

Retrieve 
and 

Play Song 

F 
C End ) 

FIG. 16 

SUBSTITUTE SHEET (RULE 26) 
Page 326 of 1125

Petitioners
Exhibit 1014, Page 326



WO 2008/002954 PCT/US2007/072182 

29/41 

To Car Stereo or 
Video System 850 

I 852^ 
Interface 

V 856 

854^ 

Integration 
Electronics 

--y\ 858-~y}\ 858-^^^858-^/^ 858 

I 870-^ 862-, | 866-^ u 

Digital 
Media 
Device 

Auxiliary 
Input 

Video 
Device 

864-^ ^ 868^ | 86Q-^| 

Satellite 
Tuner 

Cellular 
Phone CD Player 

FIG. 17 

SUBSTITUTE SHEET (RULE 26) 
Page 327 of 1125

Petitioners
Exhibit 1014, Page 327



WO 2008/002954 PCT/US2007/072182 

30/41 
900 

910 
918^ 

Display 
Car Audio / Video System 

912-^ 

System Electronics 

I 914-

External Interface 
Port 

^916 920^ 

^Control 
V Panel 

Wireless Interface 

922 
Wireless Link 

92t̂  
Portable Audio / Video Device 

926 

/C 
-930 

Wireless Interface 

928-

J External ; 
; Interface Port ; 

932-^ | !: 

Integration Subsystem 

\ 934^ 

Device Electronics 

v 
FIG. 18 

SUBSTITUTE SHEET (RULE 26) 
Page 328 of 1125

Petitioners
Exhibit 1014, Page 328



WO 2008/002954 PCT/US2007/072182 

1000 31/41 

1010^ 

Car Audio / Video System 
1012^ 

System Electronics 

1018^ 

Display 

1032-^ 
Integration 
Subsystem 1020-^ 

Control 
Panel 

1014- [ 

J External Interface 
I Port 

^-1016 

Wireless Interface 

Wireless Link 1022 

1024-x 
A Portable Audio / Video Device 

1026-^ 
-1030 

Wireless Interface 

1028-

i External 
1 Interface Port 

1034-^ j L 

Device Electronics 

v 
c'G. 19 

SUBSTITUTE SHEET (RULE 26) 
Page 329 of 1125

Petitioners
Exhibit 1014, Page 329



WO 2008/002954 PCT/US2007/072182 

32/41 
1100 

1110-^ 

1118^ 

( Display 
Car Audio / Video System 

1112-^ 

System Electronics 
1120 

^/^Control 
\ Panel 

J L  

1140 

Docking Slot 
T 

A 
1124^ i 

Portable Audio / Video Device 

1142-^ 

External 
Interface Port 

1132^ 

Integration Subsystem 

1134 

Device Electronics 

v 
FIG. 20 

SUBSTITUTE SHEET (RULE 26) 
Page 330 of 1125

Petitioners
Exhibit 1014, Page 330



WO 2008/002954 PCT/US2007/072182 

33/41 1200 

1210> 

Car Audio ! Video System 
1212 1218-^ 

Display 
A 

System Electronics 

1232^ 
Integration 
Subsystem 

1220-^ 

t { Control 
V Panel 1240-^ 

Docking Slot 
T 

B 
1224-x T 

/C Portable Audio / Video Device 

1242-^ 
External 

Interface Port 

1234 

Device Electronics 

y 
FIG. 21 

SUBSTITUTE SHEET (RULE 26) 
Page 331 of 1125

Petitioners
Exhibit 1014, Page 331



WO 2008/002954 PCT/US2007/072182 

34/41 1300 

1310-^ 
1318-^ 

<f Display 
Car Audio / Video System 

1312-^ 

System Electronics 

1320-^ 
1314-

Externai Interface 
Port 

r1316 u ir 
Control 
Pane! 

•* 

Wireless Interface 

1330 1322 Wireless Link 

f Portable Audio / Video Device 
1326-^ 

1324-^ 

Wireless Interface 1342-
1328 3 

TO Q-
, c S. 

^ ® o 
ujl 

\ 

J External 
iInterface Port 

< 
1340-1332 V i r 

Integration Subsystem 
1338-^ 

Speech 
Synthesizer 

3 
CL 1336-^ CO -ti 

S O  Voice 
Recognition 
Subsystem 

">< .2 UJ ^ =3 

< 
a 

1334-^ 1 f 

Device Electronics 

FIG. 22 

SUBSTITUTE SHEET (RULE 26) Page 332 of 1125
Petitioners

Exhibit 1014, Page 332



WO 2008/002954 PCT/US2007/072182 

35/41 1400 

1410-^ 
1418^ 

- — D i s p l a y  
Car Audio / Video System 

1412^ 

System Electronics 

1432^ 
Integration Subsystem 

1436-^ 1438^ 
Voice 

Recognition 
Subsystem 

Speech 
Synthesizer 

1420-^ 
1414 

External Interface 
Port 

1416 z: \ 

Control 
Panel Wireless Interface 

1430 Wireless Link 1422 

1424^ 

Portable Audio / Video Device 
1426 

1442 
Wireless Interface 

rs 
CD CL 
C C 1428-
£ o 
x ~o 

- LU a 
J 

J External 
i Interface Port < 

1440-
3 1434-^ „ ^ r CL 
i| ii 

1° 
Device Electronics •R.9 

LU TD 

< 

J FIG. 23 

SUBSTITUTE SHEET (RULE 26) 
Page 333 of 1125

Petitioners
Exhibit 1014, Page 333



WO 2008/002954 PCT/US2007/072182 

36/41 1450 

(s tar t  

1452-, 1 '  

Establish Wireless Link 
Between Portable 

Device and Car Audio / 
Video System 

I 1454^ 

Determine Car Audio / 
Video System Type 

1456-^ 

Determine Portable 
Device Type 

1458 

Load Protocol Conversion 
Software Block 

*-

1462^ ' f  
1460-^ i ' 

Channel Audio / Video 
Signals from Portable 

Device to Car Audio / Video 
System Using Wireless Link 

Process Data from Portable 
Device Using Protocol 

Conversion Software Block 

1466-^ 1464 
Process 

C o m m a nd fromX^No 
Car Audio / Video^ 
\ System 

Transmit Processed 
Data to Car Audio / Video 

System Using Wireless Link 
? 

Yes 1468-^ 
Process Command Using 

Protocol Conversion 
Software Block 

147CK 
Transmit Processed 

Command to Portable 
Device Using Wireless Link 

FIG. 24 

SUBSTITUTE SHEET (RULE 26) 
Page 334 of 1125

Petitioners
Exhibit 1014, Page 334



PCT/US2007/072182 WO 2008/002954 

37/41 

1520 

( Display 

1500 

1505^ 
Car 

Audiovisual 
System 

1525^ 
Control 
Panel 

Buttons 
i L 

1510-^ u 

Interface 

I 1515-^ 

Digital 
Camera 

FIG. 25A 

SUBSTITUTE SHEET (RULE 26) 
Page 335 of 1125

Petitioners
Exhibit 1014, Page 335



WO 2008/002954 PCT/US2007/072182 

38/41 
1530 

C Start ) 

1540-^ 1535 
Car " 

Audiovisual 
System on 

Standby Mode: No Wait for 
Power-up 

*• 

? 

Yes 
1545 _ Car\^ 
^ AudiovisuaP\^ 
System in Responsive 

State 
No 

? 
1565- Yes 

1555^ 1550^ u Connect Audio and 
Video Channels of 
Digital Camera to 
Car Audiovisual 

System 

Continuously 
Transmit Device 
Presence Signal 

156CK 1570^ \ 

Wait for Operational 
Instruction from Car 
Audiovisual System 

Update Display with 
•- Data from Digital 

Camera 

1575 
No Instruction 

9 

Yes 1585^ 1580 
Convert Instruction 

to Format 
Recognized by 
Digital Camera 

Transmit Formatted 
> Instruction to Digital 

Camera and Execute 

FIG. 25B 

SUBSTITUTE SHEET (RULE 26) 
Page 336 of 1125

Petitioners
Exhibit 1014, Page 336



WO 2008/002954 PCT/US2007/072182 

39/41 

1620-^ 

f Display 

1600 

1605-^ 
Car 

Audiovisual 
System 

1625-^ 
Control 
Panel 

Buttons 1610-^ 

Interface 

I 1615-^ 
Portable 

Navigation 
Device 

FIG. 26A 

SUBSTITUTE SHEET (RULE 26) 
Page 337 of 1125

Petitioners
Exhibit 1014, Page 337



WO 2008/002954 PCT/US2007/072182 

40/41 
1630 

C Start ) 
-4-

1640-^ 1635 
Car ^ 

Audiovisual 
System on 

Standby Mode: 
Wait for 

Power-up 
No , 

9 

Yes 
1645 
^ Audiovisuar\^ 
Bystem in Responsive 

State 
No 

9 

1665- Yes 
1655^ 1650^ \ 

Connect Audio and 
Video Channels of 

*- Portable Navigation 
Device to Car 

Audiovisual System 

Continuously 
Transmit Device 
Presence Signal 

1660-^ 

Update Display with 
+- Data from Portable 

Navigation Device 

1670-^ | 

Wait for Operational 
** Instruction from Car 

Audiovisual System 

1675 
No Instruction 

9 

Yes 168CK 1685-^ 
Convert Instruction 

to Format 
Recognized by 

Portable Navigation 
Device 

Transmit Formatted 
^ Instruction to 

Portable Navigation 
Device and Execute 

FIG. 26B 

SUBSTITUTE SHEET (RULE 26) 
Page 338 of 1125

Petitioners
Exhibit 1014, Page 338



WO 2008/002954 PCT/US2007/072182 

41/41 

1700 

1705% 

17153 
Display 1710-n, 

Car Audiovisual 
System 

Eiectronics 
1720-^ 

Control 
Panel 

Buttons 

•* 

J L  

1725^ I 
interface 
Integrated 

Circuit 
a 

1 7 3 5  \  t  .  

Wireless 
Transceiver 

1730-^ I 1740 
, 
r 

Communications! 
Port | 

Communications 
Port 

v. J  L  

/ j '  

1745-^ | 
v Portable 
A Audiovisual 

Device 
<_/ 

FIG.27 

SUBSTITUTE SHEET (RULE 26) 
Page 339 of 1125

Petitioners
Exhibit 1014, Page 339



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property Organization 
International Bureau m 

(10) International Publication Number (43) International Publication Date PCT WO 2006/094281 A2 8 September 2006 (08.09.2006) 

Not classified (51) International Patent Classification: CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, 
GB, GD, GE, GH, GM, HR, HU, ID, IE, IN, IS, IP, KE, 
KG, KM, KN, KP, KR, KZ, LC, EK, LR, LS, LT, EU, LV, 
EY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(21) International Application Number: 
PCT/US2006/008043 

(22) International Filing Date: 3 March 2006 (03.03.2006) 

(25) Filing Language: English 
(84) Designated States (unless otherwise indicated, for every 

kind of regional protection available)i ARIPO (BW, GH, (26) Publication Language: English 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TI, TM), 
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
ER, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT, 
RO, SE, SI, SK, TR), OAPI (BF, BI, CF, CG, CI, CM, GA, 
GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

(30) Priority Data: 
11/071,667 3 March 2005 (03.03.2005) US 

(71) Applicant: MARLOWE, Ira [US/US]; 6403 Hilltop 
Court, Fort Lee, NI 07024 (US). 

(74) Agent: FRISCIA, Michael; McCarter & English, LLP, 
Four Gateway Center, 100 Mulberry Street, Newark, NJ 
07102 (US). 

Published: 
without international search report and to be republished 
upon receipt of that report 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available)-. AE, AG, AL, AM, 

For two-letter codes and other abbreviations, refer to the "Guid
ance Notes on Codes and Abbreviations" appearing at the begin
ning of each regular issue of the PCT Gazette. AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, 

= (54) Title: MULTIMEDIA DEVICE INTEGRATION SYSTEM 

(57) 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 

600 

610-^ 

Car Stereo I Car Video System player, MP4 player, WMV player, 
Apple iPod, portable music 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 

615--, 
^Display 

620-^ c Control Panel 
Buttons 

6 2 5 |  
Control 
Circuitry 

I 630 
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, 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 

Interface 

90 
640-^ ; 635 

Tf 
After-market 

Device 
o\ Auxiliary Input 

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 is provided for docking a portable audio or video device for 
integration with the car stereo or video system. £ 

Page 340 of 1125
Petitioners

Exhibit 1014, Page 340



WO 2006/094281 PCT/US2006/008043 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IRA MARLOWE INVENTOR: 

MULTIMEDIA 
SYSTEM 

DEVICE INTEGRATION TITLE: 5 

SPECIFICATION 
10 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to a multimedia device integration system. 15 

More specifically, the present invention relates to a multimedia device integration 

system for integrating after-market components such as satellite receivers, CD 

players, CD changers, digital media devices (e.g., MPS players, MP4 players, 

WMV players, Apple iPod devices, portable media centers, and other devices). 

Digital Audio Broadcast (DAB) receivers, auxiliary audio sources, video devices 20 

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

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

RELATED ART 

Automobile audio systems have continued to advance in complexity and 25 

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. 30 

1 
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With advances in digital technology, CD players have been included with 

automobile audio systems. Original Equipment Manufacturers (OEMs) often 

produce car stereos having CD players and/or changers for allowing CDs to be 

played while driving. However, such systems often include proprietary buses and 

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

either entirely replace the OEM audio system, or use same throughout the life of 10 

the vehicle or the duration of ownership. Even if the OEM radio is replaced with 

an after-market radio, the after-market radio also frequently is not operable with an 

external device. 

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

15 with existing car stereo and video systems is that signals generated by both systems 

are in proprietary formats, and are not capable of being processed by the after-

market system. Additionally, signals generated by the after-market system are also 

in a proprietary format that is not recognizable by the car stereo or video system. 

Thus, in order to integrate after-market systems with existing car stereo and video 

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

It known in the art to provide one or more expansion modules for OEM and 

after-market car stereos for allowing external audio products to be integrated with 

the car stereo. However, such expansion modules only operate with and allow 

integration of external audio products manufactured by the same manufacturer as 

2 
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the OEM / after-market car stereo. For example, a satellite receiver manufactured 

by PIONEER, Inc., cannot be integrated with an OEM car radio manufactured by 

TOYOTA or an after-market car radio manufactured by CLARION, Inc. Thus, 

existing expansion modules only serve the limited purpose of integrating 

equipment by the same manufacturer as the car stereo. Thus, it would be desirable 5 

to provide an integration system that allows any audio device of any manufacture 

to be integrated with any OEM or after-market radio system. Further, radio-

frequency (RF) transmitters and cassette tape adapters have been developed for 

allowing music from a device external to a car radio, such as a portable CD player, 

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

radio. However, such systems are often prone to interference, and do not provide 

high fidelity. 

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

only achieves integration of various audio and video devices that are alien to a 

given OEM or after-market car stereo or video system, but also allows for 15 

information to be exchanged between the after-market device and the car stereo or 

video system. For example, it would be desirable to provide a system wherein 

station, track, time, and song information can be retrieved from the after-market 

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

20 thereby, such as at an LCD panel of the car stereo or on one or more display panels 

of a car video system. Such information could be transmitted and displayed on 

both hardwired car stereo and video systems (e.g., radios installed in dashboards or 

at other locations within the car), or integrated for display on one or more software 

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

3 
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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. 

Accordingly, the present invention addresses these needs by providing a 5 

multimedia device integration system that allows a plurality of after-market 

devices, such as CD players, CD changers, digital media devices ('e.gMPS 

players, MP4 players, Apple iPod, WMV players, portable media centers, and 

other devices), satellite receivers, DAB receivers, auxiliary input sources, video 

10 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., MPS players, MP4 players, WMV players, Apple iPod 

5 devices, portable media centers, and other devices), satellite receivers (e.g., XM or 

Sirius receivers), digital audio broadcast (DAB) receiver, or auxiliary input 

sources, can be connected to and operate with an existing stereo system in an 

automobile, such as an OEM car stereo system or an after-market car stereo system 

installed in the automobile. The integration system connects to and interacts with 

the car stereo at any available port of the car stereo, such as a CD input port, a 10 

satellite input, or other known type of connection. If the car stereo system is an 

after-market car stereo system, the present invention generates a signal that is sent 

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

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

present invention and converted into a format recognizable by the after-market 15 

device. The formatted commands are executed by the after-market device, and 

audio therefrom is channeled to the car stereo. Infonnation 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 MPS track 20 

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 
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interaction with the user at the radio. A docking port may be provided for allowing 

portable external audio devices to be connected to the interface of the present 

invention. 

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

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

or 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 10 

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 

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

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

15 auxiliary input sources using the car stereo. Devices connected to the auxiliary 

input sources are inter-operable with the car stereo, and are capable of exchanging 

commands and data via the interface. 

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

integrating an external device for use with a car stereo or video system, wherein 

the interface is positioned within the car stereo or video system. 20 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-market 

device for exchanging data and audio or video signals between the car stereo or 

6 
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video system and the after-market device; means for processing and dispatching 

commands for controlling the after-market device from the car stereo or video 

system in a format compatible with the after-market device; and means for 

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

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

The after-market device could comprise one or more of a CD changer, CD player, 

satellite receiver (e.gXM 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. 

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

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 and audio or video signals 

between the car stereo or video system and the cellular telephone; means for 15 

processing and dispatching commands for controlling the cellular telephone from 

the car stereo or video system in a format compatible with the cellular telephone; 

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

display of the car stereo or video system in a format compatible with the car stereo 

20 or video system. 

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

integrating an external video system for use with a car video system. The system 

comprises a car video system; an after-market video device external to the car 
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video system; an interface connected between the car video system and the after-

market video device for exchanging data, audio, and video signals 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 

5 video system in a format compatible with the after-market video device; and means 

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

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

The present invention also provides an interface for integrating a plurality 

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

10 interface. In one embodiment, the system comprises an interface in electrical 

communication with a car stereo or video system and an after-market device; a 

plurality of configuration jumpers in the interface for specifying a first device type 

corresponding to the car stereo or video system and a second device type 

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

15 software blocks stored in memory in the interface for converting signals from the 

after-market device into a first format compatible with the car stereo or video 

system and for converting signals from the car stereo or video system into a second 

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

protocol conversion software blocks are selected by the interface using settings of 

20 the plurality of configuration jumpers. In another embodiment, the system 

comprises an interface in electrical communication with a car stereo or video 

system and an after-market device; first and second wiring harnesses attached to 

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

configuration corresponding to the car stereo or video system and the second 

8 
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wiring harness includes a second electrical configuration corresponding to the 

after-market device; and a plurality of protocol conversion software blocks stored 

in memory in the interface for converting signals from the after-market device into 

a first format compatible with the car stereo or video system and for converting 

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

the after-market device, wherein at least one of the protocol conversion software 

blocks are selected by the interface using the first and second electrical 

configurations of the first and second wiring harnesses. A plurality of wiring 

harnesses can be provided for integrating a plurality of devices. 

The present invention also provides a method for integrating an after-10 

market device for use with a car stereo or video system, comprising the steps of 

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

interface; determining a first device type corresponding to the car stereo or video 

system arid a second device type corresponding to the after-market device; loading 

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

and second device types; converting signals from the after-market device into a 

first format compatible with the car stereo or video system using the protocol 

conversion software block; and converting signals from the car stereo or video 

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

20 protocol conversion software block. 

9 
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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 5 

system of the present invention. 

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

multimedia device integration system of the present invention, wherein a CD 

player is integrated with a car radio. 

FIG. 2b is a block diagram showing an alternate embodiment of the 10 

multimedia device integration system of the present invention, wherein a MPS 

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 

15 or DAB receiver is integrated with a car radio. 

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

multimedia device integration system of the present invention, wherein a plurality 

of auxiliary input sources are integrated with a car radio. 

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

multimedia device integration system of the present invention, wherein a CD 20 

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

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

invention, wherein a satellite or DAB receiver and a plurality of auxiliary input 

source are integrated with a car radio. 

10 
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FIG. 2g is a block diagram showing an alternate embodiment of the present 

invention, wherein a MPS 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 5 

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 10 

invention for integrating both a CD player and an auxiliary input source with a car 

radio, wherein the CD player and the auxiliary input are switchable by a user. 

FIG. 3 c 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 15 

invention for integrating a satellite or DAB receiver with a car radio. 

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

invention for integrating a CD player with a car radio. 

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

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

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

invention for integrating a satellite receiver with a car radio. 

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

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

11 
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FIG. 4e is a flowchart showing processing logic according to the present 

invention for integrating a CD player and one or more auxiliary input sources with 

a car radio. 

FIG. 4f is a flowchart showing processing logic according to the present 5 

invention for integrating a satellite or DAB receiver and one or more auxiliary 

input sources with a car radio. 

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

invention for integrating a MP3 player and one or more auxiliary input sources 

10 with a car stereo. 

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 15 

auxiliary input ports of the invention. 

FIG. 7a is a perspective view of a docking station according to the present 

invention for retaining an audio device within a car. 

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

FIGS. 8a-8b are perspective views of another embodiment of the docking 20 

station of the present invention, which includes the multimedia device integration 

system of the present invention incorporated therewith. 

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

of FIGS. 8a-8b. 

12 

Page 352 of 1125
Petitioners

Exhibit 1014, Page 352



PCT/US2006/008043 WO 2006/094281 

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

multimedia device integration system of the present invention, wherein the 

interface is incorporated within a car stereo or car video system. 

FIG. 11a is a diagram showing an alternate embodiment of the multimedia 5 

device integration system of the present invention for integrating a cellular 

telephone for use with a car stereo or video system; FIG. lib 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 10 

device integration system of the present invention for integrating ah after-market 

video device for use with a car video system; FIG. 12b is a flowchart showing 

processing logic for integrating an after-market video device for use with a car 

video system. 

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

multimedia device integration system of the present invention, wherein 

configuration jumpers and protocol conversion software blocks are provided for 

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

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

multimedia device integration system of the present invention, wherein wiring 20 

harnesses and protocol conversion software blocks are provided for integrating 

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

13 
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FIG. 14 is a flowchart showing processing logic of the multimedia device 

integration system of the present invention for integrating after-market devices of 

various types using a single interface. 

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

5 integration system of the present invention for allowing a user to specify one or 

more after-market device types for integration using a single interface. 

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

integration system of the present invention for allowing a user to quickly navigate 

through a list of songs on one or more after-market devices using the controls of a 

10 car stereo or video system. 

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

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

interface. 

14 
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DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a multimedia device integration system. 

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

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

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

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

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

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

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

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

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

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

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

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

15 car stereo. Commands from the car stereo or video system are received, processed 

by the present invention into a format recognizable by the after-market device 

device, and transmitted thereto for execution. 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 

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

video system. 

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

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

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

15 
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information, allowing a user to control the devices via the car stereo or video 

system, and displaying data from the devices on the car stereo or video system. 

Thus, for example, integration of a CD player with a car stereo system allows for 

the CD player to be remotely controlled via the control panel of the stereo system, 

5 and data from the CD player to be sent to the display of the stereo. Of course, 

control of after-market devices can be provided at locations other than the control 

panel of the car stereo or video system without departing from the 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 

10 commands that have been formatted by the interface of the present invention, as 

well as allowing a car stereo or video system to display information that is 

generated by the external audio or video device and processed by the present 

invention. Additionally, by the term "inter-operable," it is meant allowing a 

device that is alien to the environment of an existing OEM or after-market car 

15 stereo or video system to be utilized thereby. 

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 devices that are present at any location 

within a vehicle, in addition to software and/or graphically- or display-driven 

20 receivers. An example of such a receiver is a software-driven- receiver that 

operates on a universal LCD panel within a vehicle and is operable by a user via a 

graphical user interface displayed on the universal LCD panel. Further, any future 

receiver, whether a hardwired or a software/graphical receiver operable on one or 

more displays, is considered within the definition of the terms "car stereo" and "car 
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radio," as used herein, and is within the spirit and scope of the present invention. 

Moreover, the term "car" is not limited to any specific type of automobile, but 

rather, includes all automobiles. Additionally, by the term "after-market," it is 

meant any device not installed by a manufacturer at the time of sale of the car. 

FIG. 1 is a block diagram showing the multimedia device integration (or 5 

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 or Sirius radio satellite receiver or DAB receiver known in the art. 10 

could be integrated with the radio 10, via the interface 20. Further, an MPS player 

30 could also be integrated with the radio 10 via interface 20. The MPS 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 15 

being any number), could also be integrated with the car radio 10 viia 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 20 

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. 
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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 

The CD player IS is is integrated with an OEM or after-market car radio 10. 

electrically connected with the interface 20, and exchanges data and audio signals 

5 therewith. The interface 20 is electrically connected, with the car radio 10, and 

exchanges data and audio signals therewith. In a preferred embodiment of the 

present invention, the car radio 10 includes a display 13 (such as an alphanumeric, 

electroluminescent display) for displaying information, and a plurality of control 

panel buttons 14 that normally operate to control the radio 10. The interface 20 

10 allows the CD player 15 to be controlled by the control buttons 14 of the radio 10. 

Further, the interface 20 allows information from the CD player 15, such as track. 

disc, 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 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 20 

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 MPS player 30 is integrated with an OEM or after-market 
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car radio 10 via interface 20. As mentioned earlier, the interface 20 of the present 

invention allows for a plurality of disparate audio devices to be integrated with an 

existing car radio for use therewith. Thus, as shown in FIG. 2b, remote control of 

the MPS player 30 via radio 10 is provided for via interface 20. The MPS player 

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

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

signals to be exchanged between the MPS 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 MPS player 30, and vice versa. Operational 

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

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 MPS player 30. 

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

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

15 display 13. Audio from the MPS 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 20 

DAB receiver known in the art. The satellite/DAB receiver 25 is electrically 

interconnected with the interface 20, which itself is electrically interconnected with 

the car radio 10. The satellite/DAB receiver 25 is remotely operable by the control 

panel buttons 14 of the radio 10. Commands from the radio 10 are received by the 
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interface 20, processed and formatted thereby, and dispatched to the satellite/DAB 

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

including time, station, and song information, is received by the interface 20, 

processed, and transmitted to the radio 10 for display on display 13. Further, audio 

5 from the satellite/DAB receiver 25 is selectively forwarded by the interface 20 for 

playing by the radio 10. 

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

invention, wherein one or more auxiliary input sources 35 are integrated with an 

OEM or after-market car radio 10. The auxiliary inputs 35 can be connected to 

analog sources, or can be digitally coupled with one or more audio devices, such as 10 

after-market CD players, CD changers, MPS players, satellite receivers, DAB 

receivers, and the like, and integrated with an existing car stereo. Preferably, four 

auxiliary input sources are coimectable with the interface 20, but any number of 

auxiliary input sources could be included. Audio from the auxiliary input sources 

15 35 is selectively forwarded to the radio 10 under command of the user. As will be 

discussed, herein in greater detail, a user can select a desired input source from the 

auxiliary input sources 35 by depressing one or more of the control panel buttons 

14 of the radio 10. The interface 20 receives the command initiated from the 

control panel, processes same, and connects the corresponding input source from 

20 the auxiliary input sources 35 to allow audio therefrom to be forwarded to the radio 

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

connected to the auxiliary input ports 35, and integrates same with the car stereo 

10. 
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As mentioned previously, the present invention allows one or more external 

audio devices to be integrated with an existing OEM or after-market car stereo, 

along with one or more auxiliary input sources, and the user can select between 

these sources using the controls of the car stereo. Such "dual input" capability 

5 allows operation with devices connected to either of the inputs of the device, or 

both. Importantly, the device can operate in "plug and play" mode, wherein any 

device connected to one of the inputs is automatically detected by the present 

invention, its device type determined, and the device automatically integrated with 

an existing OEM or after-market car stereo. Thus, the present invention is not 

dependent any specific device type to be connected therewith to operate. For 10 

example, a user can first purchase a CD changer, plug same into a dual interface, 

and use same with the car stereo. At a point later in time, the user could purchase 

an XM tuner, plug same into the device, and the tuner will automatically be 

detected and integrated with the car stereo, allowing the user to select from and 

15 operate both devices from the car stereo. It should be noted that such plug and 

play capability is not limited to a dual input device, but is provided for in every 

embodiment of the present invention. The dual-input configuration of the preset 

invention is illustrated in FIGS. 2e-2h and described below. 

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

invention, wherein an external CD player/changer 15 and one or more auxiliary 20 

input sources 35 are integrated with an OEM or after-market car stereo 10. Both 

the CD player 15 and one or more of the auxiliary input sources 35 are electrically 

interconnected with the interface 20, which, in turn, is electrically interconnected 

to the radio 10. Using the controls 14 of the radio 10, a user can select between the 
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CD player 15 and one or more of the inputs 35 to selectively channel audio from 

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

received by the interface 20, processed thereby, and the corresponding source is 

channeled to the radio 10 by the interface 20. As will be discussed later in greater 

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

these sources. 

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

invention, wherein a satellite receiver or DAB receiver and one or more auxiliary 

input sources are integrated by the interface 20 with an OEM or after-market car 

10 radio 10. Similar to the embodiment of the present invention illustrated in FIG. 2e 

and described earlier, the interface 20 allows a user to select between the 

satellite/DAB receiver 25 and one or more of the auxiliary input sources 35 using 

The interface 20 contains processing logic. the controls 14 of the radio 10. 

described in greater detail below, for allowing switching between the satellite/DAB 

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

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

invention, wherein a MPS 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 20 

30 and one or more of the auxiliary input sources 35 using the controls 14 of the 

radio 10. The interface 20 contains processing logic, as will be discussed later in 

greater detail, for allowing switching between the MP3 player 30 and one or more 

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

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

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

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

5 connected to the car stereo 10 in a tree-like fashion. Thus, as can be seen in FIG. 

2h, a first auxiliary interface 40 is connected to the interface 20, and allows data 

and audio from the ports 42 to be exchanged with the car radio 10. Connected to 

one of the ports 42 is another auxiliary interface 44, which, in turn, provides a 

plurality of input ports 46. Any device connected to any of the ports 42 or 46 can 

10 be integrated with the car radio 10. Further, any device connected to the ports 42 

or 46 can be inter-operable with the car radio 10, allowing commands to be entered 

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

device, and infonnation 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 15 

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 or scope of the present invention. Indeed, any conceivable audio device 

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

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. 
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processed thereby, and transmitted to the car stereo for display thereby and 

interaction with a user thereat. 

Various circuit configurations can be employed to carry out the present 

invention! Examples of such configurations are described below and shown in 

5 FIGS. 3a-3d. 

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

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

system. A plurality of ports J1C1, J2A1, X2, RCH, and LCH are provided for 

allowing connection of the interface system of the present invention between an 

existing car radio, an after-market CD player or changer, or an auxiliary input 10 

source. Each of these ports could be embodied by any suitable electrical connector 

known in the art. Port JIC1 connects to the input port of an OEM car radio, such 

as that manufactured by TOYOTA, Inc. Conceivably, port J1C1 could be 

modified to allow connection to the input port of an after-market car radio. Ports 

J2A1, X2, RCH, and LCH connect to an after-market CD changer, such as that 15 

manufactured by PANASONIC, Inc., or to an auxiliary input source. 

Microcontroller U1 is in electrical communication with each of the ports 

J1C1, J2A1, and X2, and provides functionality for integrating the CD player or 

auxiliary input source connected to the ports J2A1, X2, RCH, and LCH. For 

example, microcontroller U1 receives control commands, such as button or key 20 

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

connector J1C1, processes and formats same, and dispatches the formatted 

commands to the CD player or auxiliary input source via connector J2A1. 

Additionally, the microcontroller U1 receives information provided by the CD 
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player or auxiliary input source via connector J2A1, processes and formats same, 

and transmits the formatted data to the car stereo via connector J1C1 for display 

on the display of the car stereo. Audio signals provided at the ports J2A1, X2, 

RCH and LCH is selectively channeled to the car radio at port J1C1 under control 

5 of one or more user commands and processing logic, as will be discussed in greater 

detail, embedded within microcontroller Ul. 

In a preferred embodiment of the present invention, the microcontroller TJ1 

comprises the 16F628 microcontroller manufactured by MICROCHIP, Inc. The 

16F628 chip is a CMOS, flash-based, 8-bit microcontroller having an internal, 4 

10 MHz internal oscillator, 128 bytes of EEPROM data memory. 

capture/compare/PWM, a US ART, 2 comparators, and a programmable voltage 

reference. Of course, any suitable microcontroller known in the art can be 

substituted for microcontroller Ul without departing from the spirit or scope of the 

present invention. 

15 A plurality of discrete components, such as resistors R1 through R13, 

diodes D1 through D4, capacitors CI and C2, and oscillator Yl, among other 

components, are provided for interfacing the microcontroller Ul with the hardware 

connected to the connectors J1C1, J2A1, X2, RCH, and LCH. These 

components, as will be readily appreciated to one of ordinary skill in the art, can be 

20 arranged as desired to accommodate a variety of microcontrollers, and the numbers 

and types of discrete components can be varied to accommodate other similar 

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

in nature, and modifications thereof are considered to be within the spirit and scope 

of the present invention. 
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FIG. 3b is a diagram showing an illustrative circuit configuration 

according to the present invention, wherein one or more after-market CD changers 

/ players and an auxiliary input source are integrated with an existing car stereo, 

and wherein the user can select between the CD changer/player and the auxiliary 

5 input using the controls of the car stereo. A plurality of connectors are provided. 

illustratively indicated as ports J4A, J4B, J3, J5L1, J5R1, 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 

10 electrical connector known in the art. For example, ports J4A and J4B can be 

Port J3 can be connected to an OEM car stereo manufactured by BMW, Inc. 

connected to a car stereo manufactured by LANDROVER, Inc. 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 

15 manufactured by ALPINE, Inc., and an auxiliary input source. Optionally, ports 

J5L1 and J5R1 allow integration of a standard analog (line-level) source. Of 

course, a single standalone CD player or auxiliary input source could be connected 

to either of ports Jl or J2. 

Microcontroller DDI is in electrical communication with each of the ports 

J4A, J4B, J3, J5L1, J5R1, Jl, and J2, and provides functionality for integrating 20 

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 

DDI 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 
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or J3, processes and formats same, and dispatches the formatted commands to the 

CD player and auxiliary input source via connectors J1 or J2. Additionally, the 

microcontroller DDI receives information provided by the CD player and auxiliary 

input source via connectors J1 or J2, processes and formats same, and transmits 

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

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

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

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

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

10 one or more user commands and processing logic, as will be discussed in greater 

detail, embedded within microcontroller DDI. 

In a preferred embodiment of the present invention, the microcontroller 

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

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

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

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

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

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

microcontroller known in the art can be substituted' for microcontroller DDI 

20 without departing from the spirit or scope of the present invention. Additionally, 

in a preferred embodiment of the present invention, the multiplexer DA3 

comprises the CD4053 triple, two-channel analog multiplexer/demultiplexer 

manufactured by FAIRCHILD SEMICONDUCTOR, Inc. Any other suitable 
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multiplexer can be substituted for DA3 without departing from the spirit or scope 

of the present invention. 

A plurality of discrete components, such as resistors R1 through R18, 

diodes D1 through D3, capacitors Cl-Cll, and G1-G3, transistors Q1-Q3, 

5 transformers T1 and T2, amplifiers LCH:A and LCH:B, oscillator XTAL1, 

among other components, are provided for interfacing the microcontroller DDI 

and the multiplexer DAS with the hardware connected to the connectors J4A, J4B, 

J3, J5L1, J5R1, 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 

10 variety of microcontrollers and multiplexers, and the numbers and types of discrete 

components can be varied to accommodate other similar controllers and 

multiplexers. Thus, the circuit shown in FIG. 3b and described herein is 

illustrative in nature, and modifications thereof are considered to be within the 

spirit and scope of the present invention. 

FIG. 3c is a diagram showing an illustrative circuit configuration for 15 

integrating a plurality of auxiliary inputs using the controls of the car stereo. A 

plurality of connectors are provided, illustratively indicated as ports Jl, RCH1, 

LCH1, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4. Port Jl allows the 

multimedia device integration system of the present invention to be connected to 

20 one or more existing car stereos. Each of these ports could be embodied by any 

suitable electrical connector known in the art. For example, port Jl could be 

connected to an OEM car stereo manufactured by HONDA, Inc., or any other 

manufacturer. Ports RCH1, LCH1, RCH2, LCH2, RCH3, LCH3, RCH4, and 

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

could be provided. 

Microcontroller U1 is in electrical communication with each of the ports 

Jl, RCH1, LCH1, RCI12, LCH2, RCH3, LCH3 RCH4, and LCH4, and 

5 provides functionality for integrating one or more auxiliary input sources 

connected to the ports RCH1, LCH1, RCH2, LCH2, RCH3, LCH3, RCH4, and 

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

U1 controls multiplexers DA3 and DA4 to allow selection amongst any of the 

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

10 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 embodiment of the present invention, the 

microcontroller Ul comprises the 16F872 microcontroller discussed earlier. 

15 Additionally, in a preferred embodiment of the present invention, the multiplexers 

DA3 and DA4 comprises the CD4053 triple, two-channel analog 

multiplexer/demultiplexer, discussed earlier. Any other suitable microcontroller 

and multiplexers can be substituted for Ul, DAS, and DA4 without departing from 

the spirit or scope of the present invention. 

A plurality of discrete components, such as resistors R1 through R15, 20 

diodes D1 through D3, capacitors C1-C5, transistors Q1-Q2, amplifiers DAI:A 

and DA1: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 Jl, RCH1, LCH1, RCH2, LCH2, RCH3, 
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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 

5 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 J1 and J2 are provided for allowing connection of the integration 10 

system of the present invention between an existing car radio and a satellite 

These ports could be embodied by any suitable electrical connector receiver. 

known in the art. Port J2 connects to the input port of an existing car radio, such 

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

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

Microcontroller U1 is in electrical communication with each of the ports J1 

and J2, and provides functionality for integrating the satellite receiver connected to 

For example, the port JI with the car stereo connected to the port J2. 

microcontroller U1 receives control commands, such as button or key sequences, 

20 initiated by a user at control panel of the car radio and received at the connector J2, 

processes and formats same, and dispatches the formatted commands to the 

satellite receiver via connector J2. Additionally, the microcontroller U1 receives 

information provided by the satellite receiver via connector Jl, processes and 

formats same, and transmits the formatted data to the car stereo via connector J2 
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for display on the display of the car stereo. Audio signals provided at the port J1 is 

selectively channeled to the car radio at port J2 under control of one or more user 

commands and processing logic, as will be discussed in greater detail, embedded 

within microcontroller Ul. 

In a preferred embodiment of the present invention, the microcontroller Ul 5 

comprises the 16F873 microcontroller manufactured by MICROCHIP, Inc. The 

16F873 chip is a CMOS, flash-based, 8-bit microcontroller having 128 bytes of 

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

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

a synchronous serial port that can be configured as a either a 3-wire serial 10 

peripheral interface or a 2-wire inter-integrated circuit bus, and a US ART. Of 

course, any suitable microcontroller known in the art can be substituted for 

microcontroller Ul without departing from the spirit or scope of the present 

invention. 

A plurality of discrete components, such as resistors R1 through R7, 15 

capacitors CI and C2, and amplifier Al, among other components, are provided 

for interfacing the microcontroller Ul with the hardware connected to the 

connectors J1 and 32. These components, as will be readily appreciated to one of 

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

20 microcontrollers, and the numbers and types of discrete components can be varied 

to accommodate other similar controllers. Thus, the circuit shown in FIG. 3d and 

described herein is illustrative in nature, and modifications thereof are considered 

to be within the spirit and scope of the present invention. 
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FIGS. 4a through 6 are flowcharts showing processing logic according to 

the present invention. Such logic can be embodied as software and/or instructions 

stored in a read-only memory circuit {e.g., and EEPROM circuit), or other similar 

device. In a preferred embodiment of the present invention, the processing logic 

described herein is stored in one or more microcontrollers, such as the 5 

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 10 

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 stereo is in 15 

a state responsive to signals external to the car stereo. If a negative determination 

is made, step 106 is re-invoked. 

If a positive determination is made in step 106, a CD handling process, 

indicated as block 108, is invoked, allowing the CD player/changer to exchange 

data and audio signals with any existing car stereo system. Beginning in step 110, 20 

a signal is generated by the present invention indicating that a CD player/changer 

is present, and the signal is continuously transmitted to the car stereo. Importantly, 

this signal prevents the car stereo from shutting off, entering a sleep mode, or 

otherwise being unresponsive to signals and/or data from an external source. If the 
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car radio is an OEM car radio, the CD player presence signal need not be 

generated. Further, the signal need not be limited to a CD player device presence 

signal, but rather, could be any type of device presence signal (e.g., MPS player 

device presence signal, satellite receiver presence signal, video device presence 

5 signal, cellular telephone presence signal, or any other type of device presence 

signal). Concurrently with step 110, or within a short period of time before or after 

the execution of step 110, steps 112 and 114 are invoked. In step 112, the audio 

channels of the CD player/changer are connected (channeled) to the car stereo 

system, allowing audio from the CD player/changer to be played through the car 

10 stereo. In step 114, data is retrieved by the present invention from the CD 

player/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 

15 been executed, control passes to step 116. 

In steps 116, the present invention monitors the control panel buttons of the 

car stereo for CD operational commands. Examples of such commands include 

track forward, track reverse, play, 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 20 

invokes step 120, wherein the received command is converted into a format 

recognizable by the CD player/changer connected to the present invention. For 

example, in this step, a command issued from a GM car radio is converted into a 

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

Once the command has been player/changer of any type or manufacture. 

formatted, step 122 is invoked, wherein the formatted command is transmitted to 

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

5 additional processing can occur. 

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

130, for integrating an MP3 player with an existing car stereo system. Examples 

of MPS 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 10 

on. If a negative determination is made, step 134 is invoked, wherein the present 

invention enters a standby mode and waits for the car stereo to be powered on. If a 

positive determination is made, step 136 is invoked, wherein a second 

determination is made as to whether the car stereo is in a state responsive to signals 

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

invoked. 

If a positive determination is made in step 136, an MP3 handling process. 

indicated as block 138, is invoked, allowing the MPS player to exchange data and 

audio signals with any existing car stereo system. Beginning in step 140, a signal 

20 is generated by the present invention indicating that an MPS player is present, and 

the signal is continuously transmitted to the car stereo. Importantly, this signal 

prevents the car stereo from shutting off, entering a sleep mode, or otherwise being 

unresponsive to signals and/or data from an external source. In step 142, the audio 

channels of the MPS player are connected (channeled) to the car stereo system, 
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allowing audio from the MP3 player to be played through the car stereo. In step 

144, data is retrieved by the present invention from the MPS 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 MPS player can 

5 be quickly and conveniently viewed by a driver by merely viewing the display of 

the car stereo. After steps 140,142, and 144 have been executed, control passes to 

step 146. 

In steps 146, the present invention monitors the control panel buttons of the 

car stereo for MPS operational commands. Examples of such commands include 

track forward, track reverse, play, stop, fast forward, rewind, track program, 10 

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 MPS player connected to the present invention. For example, 

in this step, a command issued from a HONDA car radio is converted into a format 15 

recognizable by an MPS player manufactured by PANASONIC, Inc. Any 

conceivable command from any type of car radio can be formatted for use by an 

MPS player of any type or manufacture. Once the command has been formatted. 

step 152 is invoked, wherein the formatted command is transmitted to the MPS 

20 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 
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existing car stereo is powered on. If a negative determination is made, step 164 is 

invoked, wherein the present invention enters a standby mode and waits for the car 

stereo to be powered on. If a positive determination is made, step 166 is invoked. 

wherein a second determination is made as to whether the car stereo is in a state 

5 responsive to signals external to the car stereo. If a negative determination is 

made, step 166 is re-invoked. 

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

handling process, indicated as block 168, is invoked, allowing the satellite/DAB 

receiver to exchange data and audio signals with any existing car stereo system. 

10 Beginning in step 170, a signal is generated by the present invention indicating that 

a satellite or DAB receiver is present, and the signal is continuously transmitted to 

the car stereo. Importantly, this signal prevents the car stereo from shutting off, 

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

an external source. In step 172, the audio channels of the satellite/DAB receiver 

are connected (channeled) to the car stereo system, allowing audio from the 15 

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 20 

Thus, information viewable and manipulable by the user at the car stereo. 

produced by the receiver can be quickly and conveniently viewed by a driver by 

merely viewing the display of the car stereo. After steps 170, 172, and 174 have 

been executed, control passes to step 176. 
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In steps 176, the present invention monitors the control panel buttons of the 

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

commands include station up, station down, station memory program, and other 

In step 178, if a command is not detected, step 176 is re-similar commands. 

5 invoked. Otherwise, if a command is received, step 178 invokes step 180, wherein 

the received command is converted into a format recognizable by the satellite/DAB 

receiver connected to the present invention. For example, in this step, a command 

issued from a FORD car radio is converted into a format recognizable by a satellite 

receiver manufactured by PIONEER, Inc. Any conceivable command from any 

10 type of car radio can be formatted for use by a satellite/DAB receiver of any type 

or manufacture. Once the command has been formatted, step 182 is invoked. 

wherein the formatted command is transmitted to the satellite/DAB receiver and 

executed. Step 170 is then re-invoked, so that additional processing can occur. 

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

15 190, for integrating a plurality of auxiliary input sources with a car radio. 

Beginning in step 192, a determination is made as to whether the existing car 

stereo is powered on. If a negative determination is made, step 194 is invoked. 

wherein the present invention enters a standby mode and waits for the car stereo to 

be powered on. If a positive determination is made, step 196 is invoked, wherein a 

20 second determination is made as to whether the car stereo is in a state responsive to 

signals external to the car stereo. If a negative determination is made, step 196 is 

re-invoked. 

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

process, indicated as block 198, is invoked, allowing one or more auxiliary inputs 
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to be connected (channeled) to the car stereo. Further, if a plurality of auxiliary 

inputs exist, the logic of block 198 allows a user to select a desired input from the 

plurality of inputs. Beginning in step 200, a signal is generated by the present 

invention indicating that an external device is present, and the signal is 

5 continuously transmitted to the car stereo. Importantly, this signal prevents the car 

stereo from shutting off, entering a sleep mode, or otherwise being unresponsive to 

signals and/or data from an external source. Then, in step 202, the control panel 

buttons of the car stereo are monitored. 

In a preferred embodiment of the present invention, each of the one or more 

auxiliary input sources are selectable by selecting a CD disc number on the control 10 

panel of the car radio. Thus, in step 204, a determination is made as to whether the 

first disc number has been selected. If a positive determination is made, step 206 is 

invoked, wherein the first auxiliary input source is connected (channeled) to the car 

stereo. If a negative determination is made, step 208 is invoked, wherein a second 

15 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 

20 214 is invoked, wherein the third auxiliary input source is connected (channeled) to 

the car stereo. If a negative determination is made, step 216 is invoked, wherein a 

fourth determination is made as to whether the fourth disc number has been 

selected. If a positive determination is made, step 218 is invoked, wherein the 

fourth auxiliary input source is connected (channeled) to the car stereo. If a 
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negative determination is made, step 200 is re-invoked, and the process disclosed 

for block 198 repeated. Further, if any of steps 206, 210, 214, or 218 are executed, 

then step 200 is re-invoked and block 198 repeated. 

The process disclosed in block 198 allows a user to select from one of four 

5 auxiliary input sources using the control buttons of the car stereo. Of course, the 

number of auxiliary input sources 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, 

10 selection sequence, or button(s) on the control panel of the radio, or elsewhere, can 

be utilized to select from the auxiliary input sources without departing from the 

spirit or scope of the present invention. 

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

220, for integrating a CD player and one or more auxiliary input sources with a car 

15 radio. Beginning in step 222, a determination is made as to whether the existing 

car stereo is powered on. If a negative determination is made, step 224 is invoked, 

wherein the present invention enters a standby mode and waits for the car stereo to 

be powered on. If a positive detennination is made, step 226 is invoked, wherein a 

second determination is made as to whether the car stereo is in a state responsive to 

20 signals external to the cars stereo. If a negative determination is made, step 226 is 

re-invoked. 

If a positive determination is made in step 226, then step 228 is invoked, 

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

device is present, and the signal is continuously transmitted to the car stereo. 
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Importantly, this signal prevents the car stereo from shutting off, entering a sleep 

mode, or otherwise being unresponsive to signals and/or data from an external 

source. Then, in step 230, a determination is made as to whether a CD player is 

present { i .e., whether an external CD player or changer is connected to the 

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

determination is made, steps 231 and 232 are invoked. In step 231, the logic of 

block 108 of FIG. 4a (the CD handling process), described earlier, is invoked, so 

that the CD player/changer can be integrated with the car stereo and utilized by a 

In step 232, a sensing mode is initiated, wherein the present invention user. 

10 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 15 

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 20 

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. 

40 

Page 380 of 1125
Petitioners

Exhibit 1014, Page 380



PCT/US2006/008043 WO 2006/094281 

FIG. 4f is a flowchart showing processing logic, indicated generally at 240, 

for integrating a satellite receiver or DAB receiver and one or more auxiliary input 

sources with a car radio. Beginning in step 242, a determination is made as to 

whether the existing car stereo is powered on. If a negative determination is made, 

5 step 244 is invoked, wherein the present invention enters a standby mode and waits 

for the car stereo to be powered on. If a positive determination is made, step 246 is 

invoked, wherein a second determination is made as to whether the car stereo is in 

a state responsive to signals external to the car stereo. If a negative determination 

is made, step 246 is re-invoked. 

If a positive determination is made in step 246, then step 248 is invoked, 10 

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

device is present, and the signal is continuously transmitted to the car stereo. 

Importantly, this signal prevents the car stereo from shutting off, entering a sleep 

mode, or otherwise being unresponsive to signals and/or data from an external 

15 source. Then, in step 250, a determination is made as to whether a satellite 

receiver or DAB receiver is present {i .e., whether an external satellite receiver or 

DAB receiver is connected to the multimedia device integration system of the 

present invention). If a positive determination is made, steps 251 and 252 are 

invoked. In step 251, the logic of block 168 of FIG. 4c (the satellite/DAB receiver 

handling process), described earlier, is invoked, so that the satellite receiver can be 20 

integrated with the car stereo and utilized by a user. In step 252, a sensing mode is 

initiated, wherein the present invention monitors for a selection sequence (as will 

be discussed in greater detail) initiated by the user at the control panel of the car 

stereo for switching from the external satellite receiver to one or more auxiliary 
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input sources. Step 254 is then invoked, wherein a determination is made as to 

whether such a sequence has been initiated. If a negative determination is made, 

step 254 re-invokes step 258, so that further processing can occur. Otherwise, if a 

positive determination is made (i.e., the user desires to switch from the external 

5 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 

In the event that a negative to select from one of the auxiliary input sources. 

10 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 15 

with a car stereo. Beginning in step 262, a determination is made as to whether the 

existing car stereo is powered on. If a negative determination is made, step 264 is 

invoked, wherein the present invention enters a standby mode and waits for the car 

stereo to be powered on. If a positive determination is made, step 266 is invoked. 

wherein a second determination is made as to whether the car stereo is in a state 20 

responsive to signals external to the car stereo. If a negative determination is 

made, step 266 is re-invoked. 

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

wherein a signal is generated by the present invention indicating that an external 
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device is present, and the signal is continuously transmitted to the car stereo. 

Importantly, this signal prevents the car stereo from shutting off, 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 MPS player is 

5 present {i .e., whether an external MPS player is connected to the multimedia device 

integration system of the present invention). If a positive determination is made, 

steps 271 and 272 are invoked. In step 271, the logic of block 138 of FIG. 4b (the 

MPS handling process), described earlier, is invoked, so that the MPS player can 

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

10 mode is initiated, wherein the present invention monitors for a selection sequence 

(as will be discussed in greater detail) initiated by the user at the control panel of 

the car stereo for switching from the external MPS player to one or more auxiliary 

input sources. Step 274 is then invoked, wherein a determination is made as to 

whether such a sequence has been initiated. If a negative determination is made, 

step 274 re-invokes step 278, so that further processing can occur. Otherwise, if a 15 

positive determination is made {i .e., the user desires to switch from the external 

MPS player to one of the auxiliary input sources), step 276 is invoked, wherein the 

audio channels of the MPS 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 20 

one of the auxiliary input sources. In the event that a negative determination is 

made in step 270 (no external MPS player is connected to the present invention), 

then step 278 is invoked, and the system goes into auxiliary mode. The user can 

then select from one or more auxiliary input sources using the controls of the radio. 
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As mentioned previously, to enable integration, the present invention 

contains logic for converting command signals issued from an after-market or 

OEM car stereo into a format compatible with one or more external audio devices 

connected to the present invention. Such logic can be applied to convert any car 

5 stereo signal for use with any external device. For purposes of illustration, a 

sample code portion is shown in Table 1, below, for converting control signals 

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

Table 1 

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

Encode_RD_stop_ittsg: 
15 

movlw 0x68 
xorwf BMW_Recv_buff,W 
skpz 
return 

20 
movlw 0x05 
xo rw f BMW_Re cv_bu f f+1,W 
skpz 
return 

25 
movlw 0x18 
xorwf BMW_Recv_buff+2,W 
skpz 
return 

30 
movlw 0x38 
xorwf BMW_Recv_buff+3,W 
skpz 
return 

35 
movlw 0x01 
xorwf BMW_Recv_buff+4,W 
skpz 
return 

40 
tstf BMW Recv buff+5 
skpz 
return 

45 movlw 0x4C 
xorwf BMW_Recv_buff+6,W 
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skpz 
return 

bsf BMW_Recv_STOP_msg 
return 5 

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 10 

command, resulting in a new command that is in a format compatible with the 

The command is then stored in an output buffer for after-market CD player. 

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 15 

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 20 

Changer replies with STOP confirmation 
Encoding 180A68390002003F0001027D message 
3s=s==ssss: 

25 
I>oad_CD_stop_ms g: 

moviw 0x18 
movwf BMW Send buff 

30 movlw OxOA 
movwf BMW Send buff+1 

movlw 0x68 
movwf BMW Send buff+2 

35 
movlw 0x39 
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movwf BMW Send buff+3 

;current status_XX=00, power movlw 0x00 
off 

5 movwf BMW Send buff+4 

/current status_YY=02, power movlw 0x02 
off 

movwf BMW Send buff+5 
10 

/separate field, always =0 clrf BMW Send buff+6 

;current status_MM , magazine movfw BMW MM stat 
config 

15 movwf BMW Send buff+7 

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

/current status_DD current movfw BMW DD stat 
20 disc 

movwf BMW Send buff+9 

/current status_TT current movfw BMW TT stat 
track 

25 movwf BMW Send buff+10 

xorwf BMW_Send_buff+9,W /calculate check sum 
xorwf BMW_Send_buff+ 8,W 
xorwf BMW_Send_buff+7,W 
xorwf BMW_Send_buff+6,W 
xorwf BMW_Send_buff+5,W 
xorwf BMW_Send_buff+4,W 
xorwf BMW_Send_buff+3,W 
xorwf BMW_Send_buff+2,W 
xorwf BMW_Send_buff+1,W 
xorwf BMW_Send_buff,W 

30 

35 

movwf BMW_Send_buff+11 /store check sum 
movlw D'121 

movwf BMW_Send_cnt 
bsf BMW_Send_on 
return 

;12 bytes total 
40 

/ready to send 

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 45 

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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The response and checksum are in a format and stored in another buffer. 

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 MPS, MP4, 

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

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

Table 3 

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

10 if ( ACP_rx_ready == ON ) { 
ACP_rx_ready = OFF; 
ACP_rx_taddr = ACP_rx_buff[1]; 
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_s addr ==0x8 0) ) { 

switch ( ACP_rx_taddr ) { 
case OxCO: 

15 

20 if ( ACP_rx datal == OxCA) 
{ 

if ( ACP_rx data2 
== 0x01 ) { 

25 flags.ACP_play_req = 1; 
} 
break; 

} 
break; 

30 } 
} 

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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Table 4 

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

5 if ( iPod_play_req == ON ) { 
iPod_play_req = OFF; 
iPod_tx_data[0] = 0x55; 
iPod_tx_data[1] 0x03; 
iPod__tx_data [2 ] = 0x02; 
iPod_tx_data[3] 0x00; 
iPod_tx_data[4] = 0x01; 
iPod_tx_coun.ter = 5; 
iPod_tx_ready = ON; 

10 

} 
15 

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

assembler language, and the code portions shown in Tables 3-4 are implemented 

using the C programming language, it is to be expressly understood that any low or 20 

high level language known in the art could be utilized without departing from the 

spirit or scope of the invention. It will be appreciated that various other code 

portions can be developed for converting signals from any after-market or OEM 

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

FIG. 5 is a flowchart showing processing logic, indicated generally at 300 25 

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, MPS player, satellite receiver, DAB receiver, or the 

like, and activate one or more auxiliary input sources. 30 A selection sequence, 

initiated by the user at the control panel of the car stereo, allows such switching. 

Beginning in step 302, the buttons of the control panel are monitored. In step 304, 

a determination is made as to whether a "Track Up" button or sequence has been 
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initiated by the user. The "Track Up" button or sequence can for a CD player, 

MP3 player, or any other device. If a negative determination is made, step 306 is 

invoked, wherein the sensed button or sequence is processed in accordance with 

the present invention and dispatched to the external audio device for execution. 

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

monitored. 

In the event that a positive determination is made in step 304, step 308 is 

invoked, wherein the present invention waits for a predetermined period of time 

while monitoring the control panel buttons for additional buttons or sequences. In 

10 a preferred embodiment of the present invention, the predetermined period of time 

is 750 milliseconds, but of course, other time durations are considered within the 

spirit and scope of the present invention. In step 310, a determination is made as to 

whether the user has initiated a "Track Down" button or sequence at the control 

panel of the car stereo within the predetermined time period. These sequences can 

be used for a CD player, MP3 player, or any other device. If a negative 15 

determination is made, step 312 is invoked. In step 312, a determination is made 

as to whether a timeout has occurred (e.g., whether the predetermined period of 

time has expired). If a negative determination is made, step 308 is re-invoked. 

Otherwise, is a positive determination is made, step 312 invokes step 306, so that 

any buttons or key sequences initiated by the user that are not a "Track Down" 20 

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, 

button depress, or any other action, can be sensed in accordance with the present 10 

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 

displayed as "99," thus indicating to the user that the system is operating in 15 

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 MPS player is integrated with the car stereo. 

15 If a negative determination is made in step 330, then step 336 is invoked. In step 

336, a determination is made as to whether the device connected to the auxiliary 

input is a satellite receiver or a DAB receiver. If a positive determination is made, 

step 338 is invoked, wherein the logic of block 168 of FIG. 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 

In such a mode, the invention accepts RGB OEM or after-market car stereo. 

(red/greeh/blue) input signals from the external device, and converts same to 

5 composite signals. The composite signals are then forwarded to the car stereo for 

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

invention can accept composite input signals from an external device, and convert 

same to RGB signals for display on the car stereo. Further, 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 

with an existing car stereo. The docking station 400 allows such portable devices 15 

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

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

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

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

10 device, and which connects with the multimedia device integration system of the 

present invention for integrating the audio device with an OEM or after-market car 

stereo. Any known bus technology can be utilized to interface with any portable 

audio 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 

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

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

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

system. 

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

station of the present invention, indicated generally at 500, which includes the 20 

multimedia device integration system of the present invention, indicated generally 

at 540, incorporated therewith. As shown in FIG. 8 a, the docking station 500 

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

portion 530 at an edge thereof, and a top member 510 hingedly interconnected at 
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an edge to the base portion 530. The top member 510 and the bottom member 515 

define a cavity for docking and storing a portable audio device 520, which could be 

a portable CD player, MPS 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. 8b, the top member 510 can be opened in the general 

direction indicated by arrow A to allow for access to the portable audio device 520. 

5 In this fashion, the device 520 can be 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 

stereo or video system system. As such, controls on the steering wheel, where 15 

present, may also be used to control the portable audio device or other device. 

Further, in all embodiments of the present invention, communication between the 

after-market device and a car stereo or video system can be accomplished using 

known wireless technologies, such as Bluetooth. 

FIG. 10 is a block diagram showing an alternate embodiment of the 20 

multimedia device integration system of the present invention, indicated generally 

at 600, wherein the interface 630 is incorporated within a car stereo or car video 

system 610. The interface 630 is in electrical communication with the control 

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

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

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

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

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

with the car stereo or video system 610. 

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

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

device 635 could comprise any audio, video, or telecommunications device, 15 

including, but not limited to, a CD player, CD changer, digital media player (e.g., 

MP3 player, MP4 player, WMV player, Apple iPod, or any other player), satellite 

radio (e.g., XM, Sirius, Delphi, etc.), video device (e.g., DVD player), cellular 

telephone, or any other type of device or combinations thereof. Additionally, one 

or more interfaces could be connected to the interface 630 ("daisy-chained") to 20 

allow multiple products to be integrated. The device 600 could include one or 

more of the circuits disclosed in FIGS. 3a-3d and modified depending upon the 

type of the after-market device 635. 
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FIG. 11a is a diagram showing an alternate embodiment of the present 

invention, indicated generally at 645, wherein a cellular 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. lib 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 be powered on. If a positive 

determination is made, step 653 is invoked, wherein a second determination is 

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

5 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 10 

otherwise being unresponsive to signals and/or data from an external source. In 

step 657, the audio channels of the cellular telephone are connected (channeled) to 

the car stereo system, allowing audio from the cellular telephone to be played 

through the car stereo. In step 659, data is retrieved by the present invention from 

the cellular telephone, such as song information corresponding to one or more 15 

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 20 

663 invokes step 667, wherein the received command is converted into a format 

recognizable by the cellular telephone connected to the present invention. Once 

the command has been formatted, step 669 is invoked, wherein the formatted 
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command is transmitted to the cellular telephone and executed. Step 654 is then 

re-invoked, so that additional processing can occur. 

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

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

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

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

or any other video device. The interface 690 receives output 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 

video conversion chips manufactured by Averlogic Technologies, Inc., or any 15 

other suitable video conversion chips. Commands issued by a user using the car 

video system 685 or display(s) 680 for controlling the device 695 are received by 

the interface 690, converted into a format compatible with the device 695, and 

transmitted thereto for processing. The device 675 could include one or more of 

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

695. 

FIG. 12b is a flowchart showing processing logic, indicated generally at 

671, for. integrating an after-market video device with a car video system. 

Beginning in step 673, a determination is made as to whether the existing car video 
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system is powered on. If a negative determination is made, step 674 is invoked, 

wherein the present invention enters a standby mode and waits for the car video 

system to be powered on. If a positive determination is made, step 677 is invoked, 

wherein a second determination is made as to whether the car video system is in a 

5 state 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 

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

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

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

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

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

15 video from the after-market device to be played through the car 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 settings, each of 

which corresponds to an after-market device of a specific type (e.g., CD changer. 

CD player, digital media player, satellite radio, video device, cellular telephone, 

10 etc.) or from a specific manufacturer. Additionally, the jumpers 720 can be used to 

specify one or more device or manufacturer types for the car stereo or video 

system 705. The settings of the configuration jumpers 720 correspond to one or 

more protocol conversion software blocks 724 stored in memory (e.g.. 

programmable flash memory, ROM, EEPROM, etc.) 725 of the interface 710. 

15 Each of the software blocks 724 controls the interface circuitry 715 and contains 

instructions for converting data from the device 707 into a format 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 

for allowing communication between a DVD player and a car video system. Any 20 

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 

The device 710 could for use with one or more car stereo or video systems. 
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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 embodiment, the electrical configurations (pinouts) of each of the harnesses 

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

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

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

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

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

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

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

15 memory in the interface, and could be provided with any desired harnesses. The 

interface 726 could include one or more of the circuits shown in FIGS. 3a-3d, with 

modification depending upon the device types of the devices attached to the wiring 

harnesses 727 and 728. 

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

730, of the multimedia device integration system of the present invention for 20 

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

735, the interface determines types of devices that are connected thereto, including 

the car stereo or video system and one or more after-market devices to be 

integrated therewith. This could be achieved by the configuration jumper settings 
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or the harness types connected to the interface and discussed with respect to FIGS. 

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

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

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

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

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 

a graphical or software menu displayed on the car stereo or car video system. In 15 

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 

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 

20 

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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In step 800, the memory corresponding to the device specified by the user, 

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 formats. Accordingly, the 

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

software blocks to be used integrate a plurality of after-market devices with a car 

stereo or video system. 

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

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

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

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

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

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

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

not limited to, a digital media player such as an MPS 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 comprise a list of songs stored in one or more after-market devices integrated 

5 by the present invention for use with the car stereo or video system. In step 818, a 

list of potentially matching songs is retrieved from the database and presented on 

the display of the car stereo or video system for perusal by the user. For example, 

if the user specified the letter "A," the list could include all songs in the remote 

database having titles (or artists) beginning with the letter "A." In step 820, a 

determination is made as to whether a desired song appears in the list and is 10 

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. 

In the event that a negative determination is made in step 820, step 824 is 15 

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, 

for example, the user can specify the letters "AN" to search for songs having titles 20 

(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 determination is made as to whether a threshold number of alphanumeric 

characters has been specified by the user. For example, a maximum threshold of 3 

alphanumeric characters could be specified, or any other desired number. If a 

negative determination is made, steps 824-832 are re-invoked in the manner 

disclosed herein to allow the user to specify additional alphanumeric characters for 

10 querying the remote database. If a positive determination is made (threshold met), 

then processing terminates and the user must scroll through the list of retrieved 

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

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

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

15 integrated using a single interface 852. Any desired number or combination of 

devices can be integrated for use with a car stereo or video system using the 

interface 852. The interface 852 houses a plurality of ports 858 for connecting any 

desired number of external devices, and a port 856 for connection with a car stereo 

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

20 and could vary depending upon the types of devices to be integrated. Additionally, 

the interface 852 includes integration electronics 854, which could include any 

desired electronics disclosed herein for integrating a plurality of external devices. 
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As shown in FIG. 17, a CD player 860, a digital media device 862, a 

satellite tuner 864, a video device 866, a cellular phone 868, and an auxiliary input 

870 are connected to the interface 852 and integrated for use with a car stereo or 

The CD player 860 could comprise any desired CD player or video system. 

5 changer. The digital media device 862 could comprise any portable digital media 

device, such as an Apple iPod, MPS player, MP4, player, WMV player, portable 

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

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

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

phone 868 could comprise any cellular telephone capable of downloading and 10 

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. 

67 

Page 407 of 1125
Petitioners

Exhibit 1014, Page 407



WO 2006/094281 PCT/US2006/008043 

CLAIMS 

What is claimed is: 

A multimedia device integration system comprising: 

a car stereo system; 

an after-market device external to the car stereo system; 5 

an interface positioned within the car stereo system and connected between 

the car stereo system and the after-market device for exchanging data and audio 

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

means for processing and dispatching commands for controlling the after-

market device from the car stereo system in a format compatible with the after-10 

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. 

The apparatus of claim 1, wherein the after-market device comprises a CD 

player, CD changer, digital media player, Digital Audio Broadcast (DAB) receiver, 15 

satellite receiver, or a cellular telephone. 

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

MP3 player, an MP4 player, WMY 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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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 5 

telephone for exchanging data and audio signals between the car stereo system and 

the cellular telephone; 

means for processing and dispatching commands for controlling the cellular 

telephone from the car stereo system in a format compatible with the cellular 

10 telephone; and 

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

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

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

through the cellular telephone. 

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

the car stereo system using the interface. 

8. A multimedia device integration system comprising: 

a car video system; 

a cellular telephone external to the car video system; 
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an interface connected between the car video system and the cellular 

telephone for exchanging data, audio, and video signals between the car video 

system and the cellular telephone; 

means for processing and dispatching commands for controlling the cellular 

5 telephone' from the car video system in a format compatible with the cellular 

telephone; and 

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

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

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

10 through the cellular telephone. 

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

the car video system using the interface. 

11. A multimedia device integration system comprising: 

a car video system; 

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

an interface connected between the car video system and the after-market 

video device for exchanging data, audio, and video signals between the car video 

system and the after-market video device; 

means for processing and dispatching commands for controlling the after-

20 market video device from the car video system in a format compatible with the 

after-market video device; and 
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means for processing and displaying data from the after-market video 

device on a display of the car video system in a format compatible with the car 

video system. 

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

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 

interface for converting signals from the after-market device into a first format 15 

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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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 

15. 

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 

device type corresponding to the car video system and a second device type 10 

corresponding to the after-market device; and 

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

interface for converting signals from the after-market device into a first format 

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

15 system into a second format compatible with the after-market device, wherein at 

least one of the protocol conversion software blocks are selected by the interface 

using settings of the plurality of configuration jumpers. 

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

software blocks allow a plurality of after-market devices to integrated with the car 

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

settable by a user. 

20. A multimedia device integration system comprising: 

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

5 after-market device; 

first and second wiring harnesses attached to the interface, wherein the first 

wiring harness includes a first electrical configuration corresponding to the car 

stereo system and the second wiring harness includes a second electrical 

configuration corresponding to the after-market device; and 

a plurality of protocol conversion software blocks stored in memory in the 10 

interface for converting signals from the after-market device into a first format 

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

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

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

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

wiring harnesses. 

21. The system of claim 20, further comprising a plurality of wiring harnesses 

corresponding to additional device types and connectable to the interface. 

22. A multimedia device integration system comprising: 

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

after-market device; 
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first and second wiring harnesses attached to the interface, wherein the first 

wiring harness includes a first electrical configuration corresponding to the car 

video system and the second wiring harness includes a second electrical 

configuration corresponding to the after-market device; and 

a plurality of protocol conversion software blocks stored in memory in the 5 

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 

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

harnesses. 

The system of claim 22, further comprising a plurality of wiring harnesses 23. 

corresponding to additional device types and connectable to the interface. 

A method for integrating an after-market device for use with a car stereo 24. 

system comprising: 15 

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 20 

using the first and second device types; 
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converting signals from the after-market device into a first format 

compatible with the car stereo system using the protocol conversion software 

block; 

converting signals from the car stereo system into a second format 

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

block; and 

exchanging converted signals between the car stereo system and the after-

market device. 

The method of claim 24, wherein the step of determining the first and 25. 

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

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. 

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

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

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 5 

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 

compatible with the car video system using the protocol conversion software 10 

block; 

converting signals from the car video system into a second format 

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

block; and 

exchanging converted signals between the car video system and the after-15 

market device. 

The method of claim 28, wherein the step of determining the first and 29. 

second device types comprises determining jumper settings of the interface, 

wherein the jumper settings correspond to the first and second device types. 
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The method of claim 28, wherein the step of determining the first and 30. 

second device types comprises determining electrical configurations of wiring 

harnesses attached to the interface, wherein the electrical configurations 

correspond to the first and second device types. 

5 31. The method of claim 28, wherein the step of determining the first and 

second device types comprises allowing the user to specify a device type of the 

after-market device using the car video system. 

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

stereo system comprising: 

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

car stereo system; 

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

alphanumeric character; 

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

15 a dsplay of the car stereo system; and 

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

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

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

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. 

The method of claim 32, wherein the step of allowing the user to specify 35. 

5 the alphanumeric character comprises providing the user with a list of 

alphanumeric characters on the display of the car stereo and allowing the user to 

select a desired character from the list of alphanumeric characters. 

36. A multimedia device integration system comprising: 

a car audiovisual system; 

a plurality of after-market devices external to the car audiovisual system; 10 

an interface connected between the car audiovisual system and the plurality 

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

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

means for processing and dispatching commands for controlling the 

plurality of after-market devices from the car audiovisual system in at least one 15 

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, 

specifically, the present invention relates to an audio device integration system for 

integrating after-market components such as satellite receivers, CD players, CD 

changers, MPS players, Digital Audio Broadcast (DAB) receivers, auxiliary audio 

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

More 

RELATED ART 

Automobile audio systems have continued to advance in complexity and the 

number of options available to automobile purchasers. Early audio systems offered a 

simple AM and/or FM tuner, and perhaps an analog tape deck for allowing cassettes, 

8-tracks, and other types of tapes to be played while driving. Such early systems were 

closed, in that external devices could not be easily integrated therewith. 

With advances in digital technology, CD players have been included with 

automobile audio systems. Original Equipment Manufacturers (OEMs) often produce 

car stereos having CD players and/or changers for allowing CDs to be played while 

driving. However, such systems often include proprietary buses and protocols that do 

not allow after-market audio systems, such as satellite receivers (e.g., XM satellite 

tuners), digital audio broadcast (DAB) receivers, MPS 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 / 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. Hms, 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, MPS 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, MPS player, 

satellite receiver (e.g., XM tuner), digital audio broadcast (DAB) receiver, or auxiliary 

input source, can be connected to and operate with an existing stereo system in an 

automobile, such as an OEM car stereo system or an after-market car stereo system 

installed in the automobile. The integration system connects to and interacts with the 

car stereo at any available port of the car stereo, such as a CD input port, a satellite 

input, or other known type of connector. If the car stereo system is an after-market car 

stereo system, the present invention generates a signal that is sent to the car stereo to 

keep same in an operational state and responsive to external data and signals. 

Commands generated at the control panel are received by the present invention and 

converted into a format recognizable by the after-market audio device. The formatted 

commands are executed by the audio device, and audio therefrom is channeled to the 

car stereo. Information from the audio device is received by the present invention, 

converted into a format recognizable by the car stereo, and forwarded to the car stereo 

for display thereby. The formatted information could include information relating to a 

CD or MPS track being played, channel, song, and artist information from a satellite 

receiver or DAB receiver, or video information from one or more external devices 

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

menus, textual, or graphical prompts for display on an LCD display of the radio, 

allowing interaction with the user at the radio. A docking port is provided for 

allowing portable external audio devices to be connected to the interface of the present 

invention. 

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

integrating both an external audio device and an auxiliary input with an OEM or after-

market car stereo. The user can select between the external audio device and the 

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

detect the type of device connected to the auxiliary input, and integrate same with the 

car stereo. 

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

integrating a plurality of auxiliary input sources with an existing car stereo system. A 
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user can select between the auxiliary sources using the control panel of the car stereo. 

One or more after-market audio devices can be integrated with the auxiliary input 

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

sources using the car stereo. Devices connected to the auxiliary input sources are 

inter-operable with the car stereo, and are capable of exchanging commands and data 

via the interface. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

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

apparent from the following Detailed Description of the Invention, taken in connection 

with the accompanying drawings, in which: 

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

present invention. 

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

device integration system of the present invention, wherein a CD player is integrated 

with a car radio. 

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

device integration system of the present invention, wherein a MPS 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 MPS 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 MP 3 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, MPS 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 

One or more auxiliary input channels can be 

integrated by the present invention with the car radio. The user can switch between 

one or more audio devices and one or more auxiliary input channels using the control 

panel buttons of the car radio. 

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

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

an interface, processing and handling signals and audio channels, allowing a user to 

control the devices via the car stereo, and displaying data from the devices on the 

radio. Thus, for example, integration of a CD player with a car stereo system allows 

for the CD player to be remotely controlled via the control panel of the stereo system, 

and data from the CD player to be sent to the display of the stereo. Of course, control 

of audio devices can be provided at locations other than the control panel of the radio 

without departing from the spirit or scope of the present invention. Further, as used 

herein, the term "inter-operable" is intended to mean allowing the external audio 

device to receive and process commands that have been formatted by the interface of 

the present invention, as well as allowing a car stereo to display information that is 

generated by the external audio device and processed by the present invention. 

Additionally, by the term "inter-operable," it is meant allowing a device that is alien to 

the environment of an existing OEM or after-market car stereo to be utilized thereby. 

transmitted thereto for execution. 
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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 MPS player could also be integrated with the 

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, MPS 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. 

radio 10 via interface 20. 

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

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

integrated with an OEM or after-market car radio 10. The CD player 15 is electrically 

connected with the interface 20, and exchanges data and audio signals therewith. The 

interface 20 is electrically connected with the car radio 10, and exchanges data and 
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audio signals therewith. In a preferred embodiment of the present invention, the car 

radio 10 includes a display 13 (such as an alphanumeric, electroluminescent display) 

for displaying information, and a plurality of control panel buttons 14 that normally 

operate to control the radio 10. The interface 20 allows the CD player 15 to be 

controlled by the control buttons 14 of the radio 10. Further, the interface 20 allows 

information from the CD player 15, such as track, disc, time, and song information, to 

be retrieved therefrom, processed and formatted by the interface 20, sent to the display 

13 of the radio 10. 

Importantly, the interface 20 allows for the remote control of the CD player 15 

from the radio 10 (e.g., the CD player 15 could be located in the trunk of a car, while 

the radio 10 is mounted on the dashboard of the car). Thus, for example, one or more 

discs stored within the CD player 15 can be remotely selected by a user from the radio 

10, and tracks on one or more of the discs can be selected therefrom. Moreover, 

standard CD operational commands, such as pause, play, stop, fast forward, rewind, 

track forward, and track reverse (among other commands) can be remotely entered at 

the control panel buttons 14 of the radio 10 for remotely controlling the CD player 15. 

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

invention, wherein an MPS 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 

MPS player 30 via radio 10 is provided for via interface 20. The MPS 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 MPS 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 MPS 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 MPS player 30. Data from the MPS 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 MPS 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, MPS 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, 

interface 20 determines Hie type of audio devices connected to the auxiliary input ports 

35, and integrates same with the car stereo 10. 

Further, the 
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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 MPS 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 MPS player 30 and one or more of the auxiliary input 

sources 35. 

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

invention, wherein a plurality of auxiliary interfaces 40 and 44 and an audio device 17 

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

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

the car stereo 10 in a tree-like fashion. Thus, as can be seen in FIG. 2h, a first 

auxiliary interface 40 is connected to the interface 20, and allows data and audio from 

the ports 42 to be exchanged with the car radio 10. Connected to one of the ports 42 is 

another auxiliary interface 44, which, in turn, provides a plurality of input ports 46. 

Any device connected to any of the ports 42 or 46 can be integrated with the car radio 

10. Further, any device connected to the ports 42 or 46 can be inter-operable with the 

car radio 10, allowing commands to be entered from the car radio 10 (e.g., such as via 

the control panel 14) for commanding the device, and information from the device to 

be displayed by the car radio 10. Conceivably, by configuring the interfaces 40, 44, 

and successive interfaces in a tree configuration, any number of devices can be 

integrated using the present invention. 

The various embodiments of the present invention described above and shown 

in FIGS. 1 through 21i 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. 3 a is an illustrative circuit diagram according to the present invention for 

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

A plurality of ports J1C1, J2A1, X2, RCH, and LCH are provided for allowing 

connection of the interface system of the present invention between an existing car 

radio, an after-market CD player or changer, or an auxiliary input source. Each of 

these ports could be embodied by any suitable electrical connector known in the art. 

Port J1C1 connects to the input port of an OEM car radio, such as that manufactured 

by TOYOTA, Inc. Conceivably, port J1C1 could be modified to allow connection to 

the input port of an after-market car radio. Ports J2A1, X2, RCH, and LCH connect 

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

an auxiliary input source. 

Microcontroller U1 is in electrical communication with each of the ports J1C1, 

J2A1, and X2, and provides functionality for integrating the CD player or auxiliary 

input source connected to the ports J2A1, X2, RCH, and LCH. For example, 

microcontroller U1 receives control commands, such as button or key sequences, 

initiated by a user at control panel of the car radio and received at the connector J1C1, 

processes and formats same, and dispatches the formatted commands to the CD player 

or auxiliary input source via connector J2A1. Additionally, the microcontroller U1 

receives information provided by the CD player or auxiliary input source via 

connector J2A1, processes and formats same, and transmits the formatted data to the 

car stereo via connector J1C1 for display on the display of the car stereo. Audio 

signals provided at the ports J2A1, X2, RCH and LCH is selectively channeled to the 

Page 464 of 1125
Petitioners

Exhibit 1014, Page 464



PCT/US2003/039493 WO 2004/053722 

16 

car radio at port J1C1 under control of one or more user commands and processing 

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

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

comprises the 16F628 microcontroller manufactured by MICROCHIP, Inc. The 

16F628 chip is a CMOS, flash-based, 8-bit microcontroller having an internal, 4 MHz 

internal oscillator, 128 bytes of EEPROM data memory, a capture/compare/PWM, a 

USART, 2 comparators, and a programmable voltage reference. Of course, any 

suitable microcontroller known in the art can be substituted for microcontroller Ul 

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

A plurality of discrete components, such as resistors R1 through R13, diodes 

D1 through D4, capacitors CI and C2, and oscillator Yl, among other components, 

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

connectors J1C1, J2A1, X2, RCH, and LCH. These components, as will be readily 

appreciated to one of ordinary skill in the art, can be arranged as desired to 

accommodate a variety of microcontrollers, and the numbers and types of discrete 

components can be varied to accommodate other similar controllers. Thus, the circuit 

shown in FIG. 3a and described herein is illustrative in nature, and modifications 

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

FIG. 3b is a diagram showing an illustrative circuit configuration according to 

the present invention, wherein one or more after-market CD changers / players and an 

auxiliary input source are integrated with an existing car stereo, and wherein the user 

can select between the CD changer/player and the auxiliary input using the controls of 

the car stereo. A plurality of connectors are provided, illustratively indicated as ports 

J4A, J4B, J3, J5L1, J5R1, 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 

Port J3 can be connected to a car stereo manufactured by 

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

could be provided. Ports 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. 

by BMW, Inc. 
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Optionally, ports J5L1 and J5R1 allow integration of a standard analog (line-level) 

source. Of course, a single standalone CD player or auxiliary input source could be 

connected to either of ports J1 or J2. 

Microcontroller DDI is in electrical communication with each of the ports 

J4A, J4B, J3, J5L1, J5R1, 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 DDI 

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 

DDI 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 DDI controls multiplexer DA3 to allow selection 

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

ports Jl, J2, J5L1 and J5R1 is selectively channeled to the car radio at ports J4A and 

J4B or J3 under control of one or more user commands and processing logic, as will 

be discussed in greater detail, embedded within microcontroller DDI. 

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

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. 

microcontroller known in the art can be substituted for microcontroller DDI 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. 

Of course, any suitable 
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A plurality of discrete components, such as resistors R1 through R18, diodes 

D1 through D3, capacitors Cl-Cll, and G1-G3, transistors Q1-Q3, transformers T1 

and T2, amplifiers LCH:A and LCH:B, oscillator XTAL1, among other components, 

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

the hardware connected to the connectors J4A, J4B, J3, J5L1, J5R1, 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, RCH1, 

LCH1, 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 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 RCH1, 

LCH1, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4 allow connection with the 

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

auxiliary input sources and ports/connectors could be provided. 

Microcontroller U1 is in electrical communication with each of the ports Jl, 

RCH1, LCH1, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4, and provides 

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

RCH1, LCH1, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4 with the car stereo 

connected to the port Jl. Further, the microcontroller U1 controls multiplexers DA3 

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

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

RCH3, LCH3, RCH4, and LCH4 are selectively channeled to the car radio at port 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 U1 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 earlier. Any other suitable 

microcontroller and multiplexers can be substituted for Ul, DA3, and DA4 without 

departing from the spirit or scope of the present invention. 

A plurality of discrete components, such as resistors R1 through R1S, diodes 

D1 through D3, capacitors C1-C5, transistors Q1-Q2, amplifiers DA1:A and DA1:B, 

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

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

to the ports Jl, RCH1, LCH1, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4. 

These components, as will be readily appreciated to one of ordinary skill in the art, can 

be arranged as desired to accommodate a variety of microcontrollers and multiplexers, 

and the numbers and types of discrete components can be varied to accommodate 

other similar controllers and multiplexers. Thus, the circuit shown in 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 

Additionally, the microcontroller Ul receives information provided by the J2. 
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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 III. 

In a preferred embodiment of the present invention, the microcontroller U1 

comprises the 16F873 microcontroller manufactured by MICROCHIP, Inc. The 

16F873 chip is a CMOS, flash-based, 8-bit microcontroller having 128 bytes of 

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

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

synchronous serial port that can be configured as a either a 3-wire serial peripheral 

interface or a 2-wire inter-integrated circuit bus, and a USART. Of course, any 

suitable microcontroller known in the art can be substituted for microcontroller U1 

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

A plurality of discrete components, such as resistors R1 through R7, capacitors 

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

the microcontroller U1 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 circuit), or other similar device. In 

a preferred embodiment of the present invention, the processing logic described herein 

is stored in one or more microcontrollers, such as the microcontrollers discussed 

earlier with reference to FIGS. 3a-3d. Of course, any other suitable means for storing 

the processing logic of the present invention can be employed. 

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

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

existing car stereo is powered on. If a negative detenrdnation 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 MPS 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 MPS 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 MPS player are connected (channeled) to the car stereo system, allowing audio 

from the MPS player to be played through the car stereo. In step 144, data is retrieved 

by the present invention from the MPS 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 MPS 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 MPS operational commands. Examples of such commands include track 

forward, track reverse, play, stop, fast forward, rewind, track program, random track 

play, and other similar commands. In step 148, if a command is not detected, step 146 
is re-invoked. Otherwise, if a command is received, step 148 invokes step 150, 

wherein the received command is converted into a format recognizable by the MPS 

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 MPS 

player manufactured by PANASONIC, Inc. Any conceivable command from any type 

of car radio can be formatted for use by an MPS player of any type or manufacture. 

Once the command has been formatted, step 152 is invoked, wherein the formatted 

command is transmitted to the MPS 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 coimectable with and selectable by the present 

invention can be expanded to any desired number. Thus, for example, 6 auxiliary 

input sources could be provided and switched using corresponding selection key(s) or 

keystroke(s) on the control panel of the radio. Moreover, any desired keystroke, 

selection sequence, or button(s) on the control panel of the radio, or elsewhere, can be 

utilized to select from the auxiliary input sources without departing from the spirit or 

scope of the present invention. 

FIG. 4e is a flowchart showing processing logic, indicated generally at 220, 

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

Beginning in step 222, a determination is made as to whether the existing car stereo is 

powered on. If a negative determination is made, step 224 is invoked, wherein the 

present invention enters a standby mode and waits for the car stereo to be powered on. 

If a positive determination is made, step 226 is invoked, wherein a second 

determination is made as to whether the car stereo is in CD player mode. If a negative 

determination is made, step 226 is re-invoked. 
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If a positive determination is made in step 226, then step 228 is invoked, 

wherein the CD player presence signal, described earlier, is generated by the present 

Then, in step 230, a 

determination is made as to whether a C D  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. 

invention and continuously transmitted to the car stereo. 

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 deterrnination is made, step 234 re-invokes step 228, so that 

further processing can occur. Otherwise, if a positive determination is made {i.e., the 

user desires to switch from the external CD player/changer to one of the auxiliary 

input sources), step 236 is invoked, wherein the audio channels of the CD 

player/changer are disconnected from the car stereo. Then, step 238 is invoked, 

wherein the logic of block 198 of FIG. 4d (the auxiliary input handling process), 

discussed earlier, is executed, allowing the user to select from one of the auxiliary 

input sources. In the event that a negative determination is made in step 230 (no 

external CD player/changer is connected to the present invention), then step 238 is 

invoked, and the system goes into auxiliary mode. The user can then select from one 

or more auxiliary input sources using the controls of the radio. 

FIG. 4f is a flowchart showing processing logic, indicated generally at 240, for 

integrating a satellite receiver or DAB receiver and one or more auxiliary input 

sources with a car radio. Beginning in step 242, a determination is made as to whether 

the existing car stereo is powered on. If a negative determination is made, step 244 is 

invoked, wherein the present invention enters a standby mode and waits for the car 

stereo to be powered on. If a positive determination is made, step 246 is invoked, 

wherein a second determination is made as to whether the car stereo is in CD player 

mode. If a negative determination is made, step 246 is re-invoked. 
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If a positive determination is made in step 246, then step 248 is invoked, 

wherein the CD player presence signal, described earlier, is generated by the present 

invention and continuously transmitted to the car stereo. Then, in step 250, a 

determination is made as to whether a satellite receiver or DAB receiver is present 

(i.e., whether an external satellite receiver or DAB receiver is connected to the audio 

device integration system of the present invention). If a positive determination is 

made, steps 231 and 232 are invoked. In step 251, the logic of block 168 of FIG. 4c 

(the satellite/DAB receiver handling process), described earlier, is invoked, so that the 

satellite receiver can be integrated with the car stereo and utilized by a user. In step 

252, a sensing mode is initiated, wherein the present invention monitors for a selection 

sequence (as will be discussed in greater detail) initiated by the user at the control 

panel of the car stereo for switching from the external satellite receiver to one or more 

auxiliary input sources. Step 254 is then invoked, wherein a determination is made as 

to whether such a sequence has been initiated. If a negative determination is made, 

step 254 re-invokes step 258, so that further processing can occur. Otherwise, if a 

positive determination is made (i.e., the user desires to switch from the external 

satellite/DAB receiver to one of the auxiliary input sources), step 256 is invoked, 

wherein the audio channels of the satellite receiver are disconnected from the car 

stereo. Then, step 258 is invoked, wherein the logic of block 198 of FIG. 4d (the 

auxiliary input handling process), discussed earlier, is executed, allowing the user to 

select from one of the auxiliary input sources, 

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 MPS 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 

In the event that a negative 
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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 M P 3  player is present (i.e., whether an 

external MP 3 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 MPS 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 MPS player to one of the auxiliary input 

sources), step 276 is invoked, wherein the audio channels of the MPS 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 MPS player is 

connected to the present invention), then step 278 is invoked, and the system goes into 

auxiliary mode. The user can then select from one or more auxiliary input sources 

using the controls of the radio. 

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

logic for converting command signals issued from an after-market or OEM car stereo 

into a format compatible with one or more external audio devices connected to the 

present invention. Such logic can be applied to convert any car stereo signal for use 

with any external device. For purposes of illustration, a sample code portion is shown 
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in Table 1, below, for converting control signals from a BMW car stereo into a format 

understandable by a CD changer: 

Table 1 

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

Encode_RD_stop_msg: 

movlw 0x68 
xorwf BMW_Re cv_buf f,W 
skpz 
return 

movlw 0x05 
xorwf BMW_Recv_buff+1, W 
skpz 
return. 

movlw 0x18 
xorwf BMW_Re cv_buf f+2,W 
skpz 
return 

movlw 0x3 8 
xorwf BMW_Re cv_buf f+3,W 
skpz 
return 

movlw 0x01 
xorwf BiyiW_Recv_buff+4,W 
skpz 
return 

tstf BMW_Recv_buff+5 
skpz 
return 

movlw 0x4C 
xorwf BiyiW_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, 

command is stored in a first buffer, such as BMW_Recv buff. 

Preferably, the received 

The procedure 

"Encode_RD_stop_msg" repetitively applies an XOR function to the STOP command, 

resulting in a new command that is in a format compatible with the after-market CD 
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player. The command is then stored in an output buffer for dispatching to the CD 

player. 

Additionally, the present invention contains logic for retrieving information 

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

the car stereo for display thereby. Such logic can be applied to convert any data from 

the external device for display on the car stereo. For purposes of illustration, a sample 

code portion is shown in Table 2, below, for converting data from a CD changer into a 

format understandable by a BMW car stereo: 

Table 2 

Changer replies with STOP confirmation 
Encoding 180A68390002003F0001027D message 

Iioad._CD_stop_msg: 
movlw 0x18 
movwf BMW Send buff 

movlw OxOA 
movwf BMW Send buff+1 

movlw 0x68 
movwf BMW Send buff+2 

movlw 0x3 9 
movwf BMW Send buff+3 

movlw 0x0 0 
movwf BMW Send buff+4 

;current status_XX=00, power off 

movlw 0x02 
movwf BMW Send buff+5 

/current status_YY=02, power off 

clrf BMW Send buff+6 /separate field, always =0 

movfw BMW MM stat /current status_MM magazine 
config 

movwf BMW Send buff+7 

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

movfw BMW_DD_stat 
movwf BMW Send buff+9 

/current status_DD , current disc 

movfw BMW TT stat /current status_TT current 
track 

movwf BMW Send buff+10 

xorwf BMW_Send_buff+9,W /calculate check sum 
xorwf BMW_S end_buf f+8, W 
xorwf BMW_Send_buf f + 7, W 
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xorwf BMW_Send_buff+6,W 
xorwf BMW_Send_buff + 5,W 
xorwf BMW_Send._buff+4,W 
xorwf BMW_Send_buff+3,W 
xorwf BMW_S end_buf f+2,W 
xorwf BMW_Send_buff+l/W 
xorwf BMW_Send_buff,W 

movwf BiyiW_Send_buf f+11 
movlw D'12 ' 
movwf BMW Send cnt 
bsf 
return 

;store check sum 
;12 bytes total 

/ready to send BMW Send on 

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, MPS 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, MPS player, or any other device. If a 
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negative determination is made, step 306 is invoked, wherein the sensed button or 

sequence is processed in accordance with the present invention and dispatched to the 

external audio device for execution. Then, step 302 is re-invoked, so that additional 

buttons or sequences can be monitored. 

In the event that a positive determination is made in step 304, step 308 is 

invoked, wherein the present invention waits for a predetermined period of time while 

monitoring the control panel buttons for additional buttons or sequences, 

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, MPS player, or any other device. If a negative determination 

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

timeout has occurred (e.g., whether the predetermined period of time has expired). If 

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

determination is made, step 312 invokes step 306, so that any buttons or key 

sequences initiated by the user that are not a "Track Down" command are processed in 

accordance with the present invention and dispatched to the audio device for 

execution. 

In a 

In the event that a positive determination is made in step 310 (a "Track Down" 

button or sequence has been initiated within the predetermined time period), then step 

314 is invoked. In step 314, the audio channels of the audio device are disconnected, 

and then step 316 is invoked. In step 316, the logic of block 198 of FIG. 4d (the 

auxiliary input handling process), discussed earlier, is invoked, so that the user can 

select from one of the auxiliary input sources in accordance with the present invention. 

Thus, at this point in time, the system has switched, under user control, from the audio 

device to a desired auxiliary input. Although the foregoing description of the process 

300 has been described with reference to "Track Up" and "Track Down" buttons or 

commands initiated by the user, it is to be expressly understood that any desired key 

sequence, keystroke, button depress, or any other action, can be sensed in accordance 

with the present invention and utilized for switching modes. 
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When operating in auxiliary mode, the present invention provides an indication 

on the display of the car stereo corresponding to such mode. For example, the CD 

number could be displayed as "1", and the track number displayed as "99," thus 

indicating to the user that the system is operating in auxiliary mode and that audio and 

data is being supplied from an auxiliary input source. Of course, any other indication 

could be generated and displayed on the display of the car stereo, such as a graphical 

display (e.g., an icon) or textual prompt. 

FIG. 6 is a flowchart showing processing logic, indicated generally at 320, for 

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

of the invention. The present invention can sense device types connected to the 

auxiliary input ports, and can integrate same with the car stereo using the procedures 

discussed earlier. Beginning in step 322, the control panel buttons of the car stereo are 

monitored for a button or sequence initiated by the user corresponding to an auxiliary 

input selection (such as the disc number method discussed earlier with reference to 

FIG. 4d). In response to an auxiliary input selection, step 324 is invoked, wherein the 

type of device connected to the selected auxiliary input is sensed by the present 

invention. Then, step 326 is invoked. 

In step 326, a determination is made as to whether the device connected to the 

auxiliary input is a CD player/changer. If a positive determination is made, step 328 is 

invoked, wherein the logic of block 108 of FIG. 4a (the CD handling process), 

discussed earlier, is executed, and the CD player is integrated with the car stereo. If a 

negative determination is made in step 326, then step 330 is invoked. In step 330, a 

determination is made as to whether the device connected to the auxiliary input is an 

MPS player. If a positive determination is made, step 334 is invoked, wherein the 

logic of block 138 if FIG. 4b (the MPS handling process), discussed earlier, is 

executed, and the MPS player is integrated with the car stereo. If a negative 

determination is made in step 330, then step 336 is invoked. In step 336, a 

determination is made as to whether the device connected to the auxiliary input is a 

satellite receiver or a DAB receiver. If a positive determination is made, step 338 is 

invoked, wherein the logic of block 168 of FIG. 4c (the satellite/DAB receiver 

handling process), discussed earlier, is executed, and the satellite receiver is integrated 

with the car stereo. If a negative determination is made in step 336, step 322 is re-
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invoked, so that additional auxiliary input selections can be monitored and processed 

accordingly. Of course, process 320 can be expanded to allow other types of devices 

connected to the auxiliary inputs of the present invention to be integrated with the car 

stereo. 

The present invention can be expanded for allowing video information 

generated by an external device to be integrated with the display of an existing OEM 

or after-market car stereo. In such a mode, the invention accepts RGB input signals 

from the external device, and converts same to composite signals. The composite 

signals are then forwarded to the car stereo for display thereby, such as on an LCD 

panel of the stereo. Further, information from the external device can be formatted 

and presented to the user in one or more graphical user interfaces or menus capable of 

being viewed and manipulated on the car stereo. 

FIG. 7a is a perspective view of a docking station 400 according to the present 

invention for retaining an audio device within a car. Importantly, the present 

invention can be adapted to allow portable audio devices to be integrated with an 

existing car stereo. The docking station 400 allows such portable devices to be 

conveniently docked and integrated with the car stereo. The docking station 400 

includes a top portion 402 hingedly connected at a rear portion 408 to a bottom portion 

404, preferably in a clam-like configuration. A portable audio device 410, such as the 

SKYFI radio distributed by DELPHI, Inc., is physically and electrically connected 

with the docking portion 412, and contained within the station 100. A clasp 406 can 

be provided for holding the top and bottom portions in a closed position to retain the 

device 410. Optionally, a video device could also be docked using the docking station 

400, and tabs 413 can be provided for holding the docking station 400 in place against 

a portion of a car. Conceivably, the docking station 400 could take any form, such as 

a sleeve-like device for receiving and retaining a portable audio device and having a 

docking portion for electrically and mechanically mating with the audio device. 

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

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

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

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

preferred embodiment of the present invention, the data port 416 is an RS-232 serial or 
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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 FIRE WIRE, D2B, MOST, CAN, 

USB/USB2, IE Bus, T Bus, I Bus, or any other bus technology known in the art. 

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

station of the present invention, indicated generally at 500, which includes the audio 

device integration system of the present invention, indicated generally at 540, 

incorporated therewith. As shown in FIG. 8a, the docking station 500 includes a base 

portion 530, a bottom member 515 interconnected with the base portion 530 at an edge 

thereof, and a top member 510 hingedly interconnected at an edge to the base portion 

530. The top member 510 and the bottom member 515 define a cavity for docking 

and storing a portable audio device 520, which could be a portable CD player, MPS 

player, satellite (e .g., XM, SIRIUS, or other type) tuner, or any other portable audio 

device. The docking station 500 would be configured to accommodate a specific 

device, such as an IPOD from Apple Computer, Inc., or any other portable device. 

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

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

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. 

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. 

communicate with the car stereo. 

The 

Alternatively, the integration system could wirelessly 

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; 

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, MPS 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. 

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

information. 

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

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

channel name information. 

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

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

display of the car stereo. 

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

on a graphic panel. 
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13. The apparatus of claim 1, wherein the commands are input by a user using one 

or more control buttons or presets on the car stereo. 

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

sources connected to the interface. 

15. The apparatus of claim 14, wherein audio signals from the one or more 

auxiliary input sources are selectively channeled to the car stereo by the interface. 

16. The apparatus of claim 14, wherein a user can select between the one or more 

auxiliary input sources by depressing keys on the car stereo. 

17. The apparatus of claim 14, wherein a user can select one of the auxiliary input 

sources by entering a disc number at the car stereo. 

18. The apparatus of claim 14, wherein a user can select one of the auxiliary input 

sources by entering a track number at the car stereo. 

19. The apparatus of claim 14, wherein a user can select one of the auxiliary input 

sources by entering both disc and track numbers at the car stereo. 

20. The apparatus of claim 14, wherein a user can select between the audio device 

and the one or more auxiliary input sources by entering a sequence at the car stereo. 

21. The apparatus of claim 20, wherein the sequence comprises a track up 

selection followed by a track down selection. 

22. The apparatus of claim 1, further comprising a second interface connected to 

the first interface for providing a plurality of auxiliary input sources. 

23. The apparatus of claim 22, wherein both the first interface and the second 

interface are controllable using the car stereo. 

24. An audio device integration system comprising: 

a car stereo; 

a plurality of auxiliary input sources; 

an interface connected between the car stereo and the plurality of auxiliary 

input sources; 

means for processing and dispatching commands for controlling an audio 

device connected to one of the plurality of auxiliary input sources from the car stereo 

in a format compatible with the audio device; 

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

the car stereo in a format compatible with the car stereo; and 
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means for selecting one of the plurality of auxiliary input sources from the car 

stereo. 

25. The apparatus of claim 24, wherein the means for selecting one of the plurality 

of auxiliary input sources comprises a disc or track selection entered by a user using 

control buttons of the car stereo. 

26. The apparatus of claim 24, wherein the audio device comprises a CD player, 

CD changer, MPS 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. 

37. The method of claim 30, wherein the step of displaying processed data 

comprises displaying video at the car stereo. 

38. The method of claim 30, wherein the step of connecting the audio device to the 

interface comprises connecting a CD player, CD changer, MP3 player, satellite 

receiver, or DAB receiver to the interface. 

39. The method of claim 30, further comprising connecting an auxiliary input 

source to the interface. 

40. The method of claim 39, further comprising receiving a selection command 

from the car stereo and channeling data and audio from the auxiliary input source to 

the interface in response to the selection command. 

41. The method of claim 40, further comprising processing the data from the 

auxiliary input source for display on the car stereo. 

42. An apparatus for docking a portable device for integration with a car stereo 

comprising: 

a top member interconnected with a bottom member and defining a storage 

area for storing the portable device; 

a docking portion within the storage area for electrically communicating and 

physically mating with the portable device; and 

a data port disposed on the top member or the bottom member and in electrical 

communication with the docking portion, the data port connectable with a device for 

integrating the portable device with the car stereo. 

43. The apparatus of claim 42, further comprising a hinge for connecting the top 

member and bottom member at an edge thereof. 

44. The apparatus of claim 42, wherein the data port comprises an RS-232 or USB 

port. 
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45. The apparatus of claim 42, wherein the top portion and the bottom portion 

define a sleeve for holding the portable audio device. 

46. The apparatus of claim 42, further comprising a clasp for retaining the top and 

bottom members in a closed position. 

47. A method of integrating an after-market device with an OEM or after-market 

car stereo comprising: 

connecting the after-market device to an interface; 

connecting the interface to a car stereo; 

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

stereo; 

if the car stereo is an after-market car stereo, generating and transmitting a 

presence signal to the car stereo to maintain the car stereo in an operational state 

responsive to external signals; and 

selectively channeling data and audio signals from the after-market device to 

the car stereo using the interface. 

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 comprising converting the control commands 

into a format recognizable by the after-market audio device. 

50. The method of claim 49, further comprising dispatching formatted commands 

to the after-market audio device for execution thereby. 

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 

SIRIUS satellite tuner. 

63. The apparatus of claim 55, wherein the integration device comprises a circuit 

board housed in the base portion. 

64. The apparatus of claim 55, wherein the apparatus is mountable in a vehicle 

trunk. 

65. The apparatus of claim 55, wherein the top member is pivotable away from the 

bottom member to allow access to the portable device. 

66. The apparatus of claim 55, wherein the integration device is connected to the 

car stereo using a Firewire, D2B, MOST, CAN, USB, USB2, IE Bus, T Bus, I Bus, or 

serial connection. 
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The apparatus of claim 55, wherein the car stereo is an OEM or after-market 67. 

car stereo. 

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. 

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 

68. 

69. 

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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practice and is not restricted by practice example if only transmission and reception can be possible by the 
wireless. In the same manner installation position of the infrared emitting diode(21) and the photo diode 
(31) also are not limited to a special position. 

] j O t
: ! j 
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PATENT ABSTRACTS OF JAPAN 

(ll)Publication number: 

(43)Date of publication of application : 13.10.2000 

2000-286874 

H04L 12/40 
B60R 11/02 
H04L 12/28 

(51)lnt.CI. 

(21)Application number: 11-090570 

(22)Date of filing : 

(71)Applicant: SUZUKI MOTOR CORP 

(72)Inventor: UEMURA HIROSHI 31.03.1999 

(54) ON-VEHfCLE 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 
internal music source 4, an external unit connector 10 for \ 
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. 
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* NOTICES * 

JPO and INPIT are not responsible for any 

damages caused by the use of this translation. 

1.This document has been translated by computer. So the translation may not reflect the 
original precisely. 
2.**** shows the word which can not be translated. 
3.In the drawings, any words are not translated. 

CLAIMS 

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

I 

Two pin connection terminals for control which are put side by side at this pin for buses, and 
send and receive a control signal. 
Said pin for buses connected with said external instrument, and said control pin. 

j 
[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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* NOTICES * 

JPO and INPIT are not responsible for any 

damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the invention] 
[0001] 
[Field of the InventionJThis 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 ArtJConventionally, 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 InventionJHowever, 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 

i 
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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. 
[00063Here, 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. 

I 
i 

[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. 

i 
[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, St 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 ! 

ij 
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the head unit 2 and the external instrument 30 are made into the gestalt containing both the 
object for deck connection, and for bus connections. The deck connection D is a method which 
accepts one external instrument and connects, as shown in drawing 3 (A). The strong point is 
in the point which can be manufactured by low cost, and it being only one set of connection 
and the point which cannot control a CD changer etc. by operation of a head unit have 
management. In deck connection, while the internal music source (radio, tape) of a head unit 
operates, CONT1 is made into "Hi", and while the external instrument operates, 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 

l 

\ 
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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 externa! 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 externa! 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 externa! 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. 

i 
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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 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, 

I. 

j; 
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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 lnventton]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.] 

j 
f 

j 
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* NOTICES * 

JPO and INPIT are not responsible for any 

damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 
2.**** shows the word which can not be translated. 
3.In the drawings, any words are not translated. 

TECHNICAL FIELD 
I 

[Field of the InventionjThis 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. 

Hi 

[Translation done.] 

I 

i 
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* NOTICES * 

JPO and INPIT are not responsible for any 

damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 
2.**** shows the word which can not be translated. 
3.In the drawings, any words are not translated. 

PRIOR ART 

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

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 

damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 
2.**** shows the word which can not be translated. 
3.In 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. 

I 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 

damages caused by the use of this translation. 

1.This document has been translated by computer. So the translation may not reflect the 
original precisely. 
2.**** shows the word which can not be translated. 
3.In the drawings, any words are not translated. 

TECHNICAL PROBLEM 
i 

[Problem(s) to be Solved by the InventionJHowever, 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. 

s 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 

damages caused by the use of this translation. 

1.This document has been translated by computer. So the translation may not reflect the 
original precisely. 
2.**** shows the word which can not be translated. 
3.In the drawings, any words are not translated. 

i 

MEANS 

[Means for Solving the ProblemJSo, 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 InventionJHereafter, 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 

! 

I 
I 
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instrument connected to this external device connector 10 via a cable, and the audio signal 
inputted from said internal music source. 
The control means 6 which controls the change to said interna! 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 

I 

s pin. 
[0009]As shown in drawing 2, in this embodiment, the connector and signal line which connect 
the head unit 2 and the external instrument 30 are made into the gestalt containing both the 
object for deck connection, and for bus connections. The deck connection D is a method which 
accepts one external instrument and connects, as shown in drawing 3 (A). The strong point is 
in the point which can be manufactured by low cost, and it being only one set of connection 
and the point which cannot control a CD changer etc. by operation of a head unit have 
management. In deck connection, while the internal music source (radio, tape) of a head unit 
operates, CONT1 is made into "Hi", and while the external instrument operates, CONT2 is 
made into "Hi", for example. An external instrument wili 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 externa! 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. 
[00141Drawing 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 externa! 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 

3 '  
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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. 

| 

s  [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. i 
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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 CONT 1 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. 
[00213According 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. 

! 

i 

(Translation done.] 
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X.>yh6t. CD-R0M^-h^xy-»7t, «£ 
r t v f T ' v y B i & W f t ^ v T V  9 b ,  
[ 0 0 2 1 ]  vmMnx 
yfA-^Sn^jtLT^T. conyt'jL-^tcioT 

ttz,  s}~2.-±-
7Vrz--vY2\i., AMt FM<7)7y :7"f2 aOfl i l  
h Z ^  ^ xf—^S: 

ntfystt, a-

flgii. iKat^fcavta-^rn^ACioTH 

[ 0 0 2 2 ]  c  1 - 1 - 1  •  Jtfe, ^ 
- f  3 W t ^  h 7 9 y ^ A # - F l  3 ^  
mL&tf te lhCDV 3- y  M 3 S t, -ttWh LX'i  &yx 
^xru-h^'y M st. feffli-cni. (Hi) . 
3 y ^ h 7 5 y ^ A - h * l  3 t i ,  
iffiofcKflaifrT', y ^-7 b i teRftfcfifcy 

M yj.-.y 
- t i  i t ̂ -e# &. £ <*>a y;*? h 7 

7'y^A^-Hl 3(4, 
ayejL-^t^iJKOL-fcO, 
^rAfWi^v^^|gST-^S:A*7^T>y7XT^ 

[ 0 0  2  3 ]  ttz,  #tt^t"C^I>7i-fX7V-h^ 
-v h i 5(4, 
SUfc. 

Srfii.TVlT, D C P (Detachabl 
e Control  Panel )  14> f f im l> 4» &, ZCD7x-<f 
XTls-hJ--"/ h 1 Mltt&2 5 6 b' 
V hm 6 4 v«/  b  t  C D (®0hH S 
s^a) srf-cais. 
[ 0 0 2 4 ]  d t f o ^ x ^ f ^ r u — b a ^ y  M  5 ( 4 ,  $  

m9£fc£(3JDWhbT^ffi-li:i4\ iftA^-^-
ff't^S^gpt 

0, Stf 
Zt$:&$t>ib%b^?MSIW±MMmi, 
^ 7 x - f X 7 V - b ^ ' y  M  5 ( 4 ,  ^ - X l S a t A  

[ 0 0 2  5 ]  t t l ,  ZCD7x. jXTU-hJ.- 'y  h 1  5  
(4, Ell(c(4^3^V^\ wb'A^piwaysi: I 
r D Ai if OHSSCCT^-  ̂ *) ]R o i-§ tzubwrnm 

[ 0 0  2 6 ]  C  1  - 1  - 2 .  t tz ,  G P S r  
yf-^4{4. 
7"fX'h&. 1<7)GP S7>T')-4fr t>C0m^t.  G p  
S%mM4a.ZMXXJ>3-~>y M ^GPSJL^-JF 

;<7>GPSar:.y Mi, @ltl4^3& 
V^K t  
(ox-foz. t tz ,  ± ( c - ^ ± T 1 4 .  r n  
^yMzX-yX^-i-b'-y-^a 

«BB3K3;h.S. 
[ 0 0 2 7 ]  4 f c ,  - f e ^ A U r - f  r 7 y h n - ^ n > y  h  
5(4, m*mm&-t&-b>y-5 ax\ m.̂ tz 
•ftfctzmiilir&t. ̂ ]y>5bm^tt^tz 
mzi-zmx-hz. ttz, W&LZ.V b eit. m 
Mmmmmmth^y h xh D , nm>Ti-
6 a^Ay K-by b 6 b 
^6. CD-ROM^-hf-x^y^?^. W 
•fe-y h &<-t 

I 

I 

I  [ 0 0 2 8 ]  c  1  -  1  -  3 .  T - f  i f- l -x' t  yMR Z 
1X\ i^^- fe^AUr- f3> 'hn- ;^ -7h5 ,  1  

7 h 6Rtfc D - R O M*- b f-x y 7 (4, 
U  S B  ( U n i v e r s a l  S e r i a l  B u s ) h Z X - 3 X X - i  > 3 - —  v  b  
ifcHSSSftTUfc. £C0USB(4, MfcoWttif'f 
y-f-x^f (Us 
w i x )  X ' h t ,  
[ 0 0 2 9 ]  d ( C U S B f c j :  
-5TS^^^{4, ̂ MBt^-^^DSXOS, 
Z^VSB<7)mrZfro£Hzffi&%tiX^l> Ml 
tf, CD-ROM -̂-bf-xyy-Y7(4, TV T ^MJ 

( H U B )  Sfiii, 
iWCD-ROM^-bf-x^-V?!?)^^  
C D^CD -ROMfrbTi/fJVT-PIP— 0.ATA P 
IMW (A"7WWfM) 
/Sr-^(±, 
T, y'J T/W ^JTSJ - II U S B (Universal Serial Bus) 
jMfcasausftfc^iTusBfcjiijajsiis. 
[ 0 0 3 0 ]  ̂ o a t i f l t l S f c J :  yj , 3-~>y b 5, 6, C 
D-ROMtf-b^xyS^WMiS^'J t 

b 5 ,  6 ,  7lr^^yi->yb 

h. ^33, iait14^-'y b5, JL-.yb6, ^"-bf-
x yy> 7 OJiBT^SfLTV^ tf. ifiKJB(4tt*T<fc 
D. iTiHK 

f 
I 

J  
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ifflflm 1- 2 7 3 3 2  1 ( 6 )  

[ 0 0 3 7 ]  i i Z .  P C  1  
o-WUB 1 tPC 

[ 0  0  3 8 ]  ttz, C P U ^ X h A S I C l  15%:Z<7) 
r A S I C j (4, Application Specific Integrated Ci 

rcuit OBSfs ROM-^RAM, C P 

LSI£J!1\  ^<OCPU^XhASIC 
1 1 5 (4, B 11 P C I AX** h 3 y h 
n — y  1 1 4t^y^7x-Xfflc7)AS I CT|>I.» 
•?4 9x .r^cpu^xhAS ici 15ii, PCiA 
XB2i:CPU;e^A-;H i 
T -fnmxztzhmx'h*),  CPU^ 

ikiMffc^AHJ^SCPUl l iKftbo 
PC WUB2^^ji^T^^T-^t 

CPU11 l(c**SE<0fc<3!&»if3jWfcJ&fl' 

[ 0 0 3 1 ]  C l - 2 .  -X-f >JL=.^boi #flM||S3i#c 
112(4. 

yn >y twvh "5,  ̂-f 1-1 (^gpsoAft; 

{4s ltt» ,C4^>fcB;flIoTfc'3. iSO ^CPU^i;* 
-;n i. 2, t±^as 
O ^ - y b S O ,  3  - /  b 4  0 - 9 T  

^05^, CPU^a-A'l Ifc-Wf-h^S^ 
JL—^ 1 2(4, ^ -f b 1 coWatc^ft^ixTV^ 
& ,  
[0 0 3 2] t f c ,  jMltJ-n-y b S O b ^ y ' ^ B y j - -
<yb4 0(4, 
jM^WWgSSitftTJBL-TViifcOTib^. 
02T14, i'y^-7 hyyvisj-ft-Y 
1 St iCPU^vaWH l«T<Wfc» 7i>fX7°P 
- h^L - <? M 5 (4. -y h 3 0 
TV^S. 
[ 0 0 3 3 ]  i t t d f e C P U ^ a W H  I t ^ - h  

rftiiiJWffl=ive*-^sfiijasL"rv%s. zcoohcp  
U^E^aWH 1 }is CPU1 1 1 fcit"fri: LfclfcSW 
'SrfswJBMittsa^rfco, 2 
{4s 

[0 0 34] C P U ^ VA-^ I IX'T-fcrt^W*) 
mztoX^hcoii, CPU1 1 1 tT®)tS 
a ^ n - ^ ; W N ' x B i  ( m i c o r t x )  T f t S .  — i f -
Tlf- h =& v a -;n 2 t-'T - ̂ £0±^3S 0 #£ & -5 T  ̂
St0{4s I (Peripheral Co 
mponent Interconnect) >S,XB2 (1^2W^'X) X'h 

[ 0 0 3 9 ]  -eI t s  C P U ^ X h A S  I C  1  1  5{4. 
C PU111 fcjst^.# fe®(in-^;WUB 12:®l: 
TCPUl i iicas^s ^iU^JtsOs flitfiSfc 
fiX^tzT—flzMLXCPi] i 1 l^S;S:-ri>if 
lj%< s i i> 

(Dtoiva4s ZeymcfcfeZ&t. 
[ 0 0 4 0 ]  £ f c .  P C M C I A •  A S  1 C 1  1  6 { 4 s  
ayj^byyvis*#-]*! 3^', tvb^SPC#-
F t LT PCMCIA (Personal Computer Memory Card 
International Association) 

{c^jtEb^r-f a w f b  

•fSaWTftli. 
[ 0 0 4 1 ]  C  1  -  2  -  2  .  I h K -

i?l)tSjS3 ^s W-hfES^a-A'l 2C0PC I^CX 
B 2{4s 
Sill t ̂ rulT-r-^ ^ 0 ® D ̂•$- £ fcft U'Tft I .  
ZZX\ Z (?)PClJUB2lZll tmtl*mMbl-C 
{4, 5r[-^-'yb3 0i;^r^3yj.-.yh40#^ 
Os VKoA»wl(IBfe4i:«>r#L 
TViSfccOT'S)!). 
[ 0 0 4 2 ]  o S ^ s  f l - f f l l x i v  b 3 0 { 4 s  H l t e ^ L ,  

VJL—-y b 1 i:{4S'J^a^.>y t>^ 
Ts ;«^rc"{4fl#;W^i4s y j L = . v b l f r ( > m  
^hL-T'S-6 XT*!^—b-3*— 'y b 1 5 s —#*— 
TV7°3-~ >y b 2 JL—2 1 17^ 
T2 2s 7 n f t > 3 X * f o & .  Z C D d ^ y  x-f X7V 
-hJL^-y b 1 5 {4s jWWKtttJL-'y b 1 2 
TV^. 
[ 0 0 4 3 ]  ̂ f c s  ^ • T v - a y ^ . y  b 4 0 i 4 s  

f -f ^"vX-r Afc8l»aAf]&>J: d a y 
i: vbr&Ds -rvm-mmm. 

& .  
[ 0 0 3 5 ]  C l - 2 - 1 .  CPU^r^a^WOffi^D. 
C P U ^ ^ - ; n  i i ? ) n - ^ s , x B i{ 4 s  C P U I  
1  l c D f t & i t z £ b - l i i Z i > ( 9 T *  Z 0 n — # / W f x B  l i z  

{4s DRAM 1 1 2i:s 7 5>yxaROM 1 1 3is P 
C  I - ' S ' X ^ X  b 3 y  b D — 9  1  1  4 1 s  C P U ^ X b A  
SIC lists PCMC I A • AS I C 1 1 6^g^t 

.imbDRAMl 1 2{4s CPUI 1 1 
-f ^ 3 

t Z l z . ,  t ' e o ' 7 - ? x U T S : g p ^ T  

[ 0 0 3 6 ]  S f c s  7 7 ' y ^ j L R O M l  1  3 { 4 s  
^ . n r ^ ^ r R O M T s  Z Z V t i ,  O S s  B  I O S s  T T U  
^-v-gyro/^AtVW^^Vy7 b^X 
TifaflLTV^lJ^'CftS. iifcJgttStlTV^O 
s^iitg{4s ayi :A -fi±08g&&2f&zb. J-

~iMy ? 7 x -x £ l r t i 7 < l U j 3 *(mt&Zk* 
- tzzx-fr 

*) s pljx {fs tmmftcvtz i n d o w s 
c E ̂ -x ic Lfc fc ̂ )5r . 
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I 

1 

iftKFP 11-273321 ( 7 )  

Asynchronous Recei ver-Transitter) & 
CD-ROM 

^L~-y M M f r S y U l l / P C  I P5-f^l 2 5 ^  A 
TAP I (AT Attachment Packet Interface) 
wvamii]^ti#ig§sixT^i»0 t tz ,  
^ m-mmn3-~<v b 12 7 

[ 0 0 5 0 ]  c  2  .  f l s f f l }  i  a  
z<vmm&mrm£ 3 icji<. 
C 2 - 1 .  
C2-1- 1. T - f n W l  iOWtSfflWCJi. 

(4, 2c?)^-hAS I C 1 2 1 
tefflfcAJdSiU. 
l 5^fi, 
t lTCS,  i fc ,  GPSa^ ' / M 6 !&>fea,  GPSff i  

©SfcV^fcfS* 
JTt ,  7x^X7V— hJ-

- y  M  5 v  M  2  7 ^ ^  
14. AyF^bViyr/ys^^^^mji^tlJtT 

< •&. 
[ 0 0 5  1 ]  i f c s  C D - R O M J L ^ M  4 J t t f C D  

ajtfcWWr-^, r-fsi-r-**, CD 
-  R  O  t .  - t ^ ^ C D  
-ROMr-^^\ A^Wt-ZPC I ^1 2 5^ 
v ' J T ^ / P C  I  A l  2 6 t : J : r ) t : P C  I A X B  
2 C 0 T - # p ? ^ t t ^ f l § # l t 5 i T ,  P C I ^ X B 2 «  
EijT-t^-bAS I C 1 2 ltei£6ilT<4. 
[0 0 5 2] ®2td^§'5r^^\ H l t S U  

y r-r 'ry 'h a~)l<3-~ >y h 
^&b^hi!i?9iVT-'!?mt>tcz<Z>. RMKc, 
m 1 te^LfctB&3-=.y h 6 aK«0«fllJ^ 

-rbbh 
aas«t'tefi. 

F & f e X  £  T ^ r ? ; l / T - ^ A W  
-T*ASIC12  1tC&fc; f t .T<* .  
[ 0  0  5 3 ]  4^, .T/L^-fe^AUr-O^hD-A'j: 
- f. 5 - v b 6{i, is\) TJl-J S'X B 3 fcrW 

y^§^TV*|.(7>-C, 
.7 h 5^^ar:-y h < Sfflf 

fgtt. CD-ROM^-hf-xy^>7^^><?5Ty^ 
^yr/i'/pci H^ ^ ^ i 2  6  

fcA-JTP C I A ^B 2<f>7f-^JKSfc3Q«S/ift:a i 
T. P C I AC*B 2l&&T&$>tiX < I). 
[0054] -3u ^WS^feTJjStl-C < &?-?<?) 
dfe, —B.CODECISISi 2 2(CA 
2J3/U Z? ) C O D E C m i 2  2 t Z j :-oZTi< i?/l'T 
-ffcsm (A/D^rn) Zh*:?iT\ ihK-bAS 
IC121KaE§/iS. Miff, 

GPS3L ->/M etCD-ROM^-h-f-x^-V? 
tr»4. stK, ^-fyjLnvM ^rtatiiCD -R 
OMa - n-y  <1^)CD —ROMJ.—y h 1  
4 t P C I ^B2fca8§3fLTVi5. ^^CD-RO 
MJLn.yM4t4,  IfecOCD-^CD-ROM^^r^ 
f J l s - T - f i m f r H i t K i b c o y i / - ' Z t i b C  
D-ROMTf-hf-xy ^ ' - Y  71 CD-ROMar.>y h 
14lifcrt>&t), V̂ -g.̂ CD̂ r̂ -̂ Sr l̂U 

CD-ROM^i^T-^^ft^tilt* 
t*C#l>4:^dS»tt^ft5 (ayA^T"/^)  tWC 
S)!), 
[ 0  0 4 4 ]  P C I  

A'XB 2#[ihfeOffigSt<OiaTT-^^l9ffil5i-'6 
JWMCli, 1W-hASICl2l, CODEC®Sll 
2  2 ,  D  S P ^ L — - v  M  2 3 .  ̂ - / y r ^ ^ ' J  1 2  4 ,  
rtjlsfr/pc I 2 5, VUT^/PC I F 
9 - f A l 2  6 ! 6 * f f i i > t l S .  
[ 0 0 4 5 ]  ̂ c ? ) a ^ ^ f ^ - ^ A S  I  C  1  2  1 ( 4 ,  I W ?  
-b^^-^1 2i:««»t<0iaf, 
- ̂  s i & t v *5 T'- ̂  ^^Bisa -̂r § gê  

C OD ECfllfll 2 2<7) r CODEC j 
t  l i "  C o d e r / D e c o d e r "  * 3  £ 9  f —  9  
COmSTfo*), i(?)CODEC[alS&12 2t4, Witf, 
-¥-/:  & T-)~u7' imiz%.mti  D 
/A$mi Uz 0 ,  Ti~nym$:T:J?frT~ 
fitzfSkt&A/Dgm&t'ZfTimftv&i. 
[ 0 0 4 6 ]  t t l ,  DSPi^-yM 2 3 ( 0  T D S P J 

iif-V^/^y KTP-fey-9-, "9i 

DSPJL-'y h 1 2 3(4, ^mZifZmbtT^f^T 
i/X.;r£.tz§!iM$1iX^ltZ#<r> 

A ' ^ y x ,  7 x > f / - ,  t f ^ ^ y F ,  > f 3  
5 -f if t V  ̂ S *11 X  0 fc. r 
ssfivr-? ssaa-r . 
[ 0 0 4 7 ]  4 f c ,  1  2  4 ( 4 ,  C D - R  
0 v h ft £0>tf#88S& t P C IB 21 T(4 T 
- f Z W i f r m Z t & W  T - f t :  
mtX&Li^Wttt tZkVZrtj tb^Wb&fZtoQ 
A*«y 7  TTS) 0 .  S RAMft  £•TtS&ZtlX^Z. 
[ 0 0 4 8 ]  A " 5 k ^ / P C  I  h ' ^ ^ f A ' l  2  5  

(4, CD-ROMJ.->y M 
PC lA'XB2i0x-^® 

5Mz m % t & m ? $ > z .  i t : ,  i s V n V / V C l Y y  
- (^12 614,  CD-ROM^-hf-xy^-v?^^ 
t>tix<6>->JyjlsmficVTiSfJUT-PC l;\ 
X B 2  (D T -  Z> g-KK-£> h,  
[ 0 0 4 9 ] ftfc, iiSWjfifi-3--^ M 2 7 Sr-^tf7 
x-fxri'-hJ^v M 514. ifrK-hAS IC 1 2 
1  fc^jaxu r /wif tnurrg^ft ,  Gp sa-  .y b  
1  6 i4^-hAS I C 1  2 I t .  U ART (Universal 
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1 

! 
] 

1 1  —  2 7 3 3 2 1  ( 8 )  

< h t ,  C P U 1  1  1 ( 4 ,  -T-fefflSLT 

m~>tz3-~wpt*mi, -swc^s^^issr 

[ 0  0 6  1 ]  t f z .  a y r s ?  b 7  7 v  V A ^ f - K  1  3 0  
. m a # * ! * .  C P U ^ ^ a - Z H  I t C ^ V ^ t s  C P U 1  
1  I P b C O m ^ Z l t z P ^ X ,  C P U ^ X h A S  I  C I  
1 S^PCMC IA • AS I C 1 1 6 fcffl#*-*c: t (c 
•t-oTfffch-l.o 

[ 0  0 6  2 ]  *l/Cs CPUl 1  l(cj:«fliwm»i 
P C  i 4 t = J : ^ T P  

c I A'XB 2^r-^§hK~)iX\ VX-
b^j^vi 2izmL >ti&. tx? 

2KMi>tl&T-*b L-TI4, ^ 
-h î;a-;n 2<0#g5^#1î c^«-Si&Mg 
^ i ; ' T J 5 0 .  2 X * t e ,  Z C O X o  
tiifeixT # tz f - -9  iz l t^r> TAffiSJ^ fc'Ojuyi# 
f i fof i i .  
[ 0 0 6 3 ]  [ 2 - 1 - 4 .  1 W - h i E i ? j L - r t ' T t f > A  
tfJ^^WSD Witf, CDj^feOr-^tl^ait^ 
?^«f-jL-->'^$'€&j&^tfCPU«i'*A-/k 
1  l ^ f e l K t ,  C D - R O M J L - . y  M 4 %  C D - R  
OMrfr-hf-xyx-rT^f-a—f-2 l^-e^fcTUfe 

SBtatti: liaiKoflBSKflJ "3 S£ P U^E 
-;H lj&»6S<i:, - t ^ - h A S  I C 1 2 KiCOD 
E c ms# 122 IZM o  

[ 0 0 6 4 ]  ̂ J b \  T i r f J l r f - f t e T y T Z  2{ziii1} 
tm-s, 7yr2 2it7i'^m^i^iltnifr^^ 
COT, C O D E C H J & l  2  2 ( i .  

(D/ASSS) Lt^d l T T y r 2 2 l lZ 

[ 0 0 6 5 ] ifc, t St I.  ̂
A«, c P u^i^A— iv i 
A S I C 1 2  1 ( C 5 »ii»il,r<Sfc, ^ - h A S I C l  
2 Hi, i CO^KT- ̂  V T/UilfllnM^jI L 
T7^>f^7V-h^L--y hi 5IC4ESM-&. iO# 

7x^XT^-hi-'yM 5T'tis !|£j||§^T# 
i—'f 

t i f c .  
[ 0 0 6 6 ]  ,  -LlZy&Ktzi. 0 iz 
l o T ,  
ASrfeoj: 3 <1 1tfX'Z IcOfrZ^fomzmPM' 

3-~~¥cDptf7i-V3ymj>TX'Al}Zti, f-A -^-2 1 

mtfTi-vym^xAtsztix < i. 
[ 0 0 5 5 3  c 2 - 1 -2 .  

5fe] Hf^-hA 
S I C 1 2 

^-jv-bAS I C 1 2 1 
( 4 ,  S P 3 - - - y  h  1  2  3 T  
]mitz5z.coDEcmi2 2 :£mixTyy2 2 
htM*), #l^h<?)T-^(iCPU^^A - ;H ItzM 
I). fflU 
^ $ fi/iT- ̂  immzmco tzmz c P ut^^-zn 
i icai f t .  
[ 0 0  5 6 ]  7yr2 2izm^ilh^C0T~^t IX 

(4, j-*—t—2iX'j-x.--y72ftfz7>? 
JilSfllSWrtS, CD — ROMi—•/ h 1 4J^CD —RO 
M Jj-- h^x y 5/*+ 7^-ctasc D 
rts. SIS^-'y 

[ 0 0 5 7 ] afc, fc L-TJi, Witr, 
7x-f xrv—l- J-~'y h 1 5 
iztmr-? , h 1 2 lipb^tlX 
*lZ.7 7 4)Vtf:}£<nT-9, G P S a n - z M e ^ ^  
f e f r t^ dS&g ,  W g . k ^ f Z T i t f i V T - — ? ,  C D -
ROMi-7 h 1 4J^CD-ROM^--hf"xyS'>7 
X\ CD-ROM^K^ajSl^^-ttry-^ay 

•fcdf 
?.VT^ybti*-;i3--y b5^(>M^tiX<im 

, nm3--v}>6frmt>tix< 
Sf f l R  W*> » f lK < 9 3 iS S # i S f  c Z f t ]  

[ 0 0 5  8 ]  C 2 - 1 - 3 .  CPU^Jx-Jl'X'tDjm 
CPU^ VAWH 1T14. 1bK-hAS I CI 

2 1 ^ -r' ̂  j? A-x - ̂ frm ^tlX Kit, PC I 
TfrJZhzyhv-?! 1 4&\ Mt>tlXgK:T"-?£n 
-X/WfXB ItVf-fBsZlzgMLfcilX'CPUTt; 
^.hASICll  5t?gf .  ̂ (OCPU^hAS IC 
1  1  5 ( 4 ,  C P U  1  1  I f c f f c b - s T A f M l f c 'H l O,  T -
^SjSStL^k,  -eor-^cpui  l  i taw-^s 

i 

r 
i 

[ 0  0  5  9 )  C P U ^ b A S  I C 1  1  5(4, 
ra5e<J(3-'£«KlE?r®€KJ& t i&^-f lZt t lXte .  
;Ffti)W)A>#utRJS^> PClA*ifcxb3yM3-5 
1 l4S:aLT1?-^-b ;e^^*-;H 2fcji^, Ztl 
J a w ^ - r - ^ & c  P  u  1 1 1  
[ 0 0 6 0 ]  C P U 1 1 1 ( 4 ,  7 y v i/ 3.ROM. 1 1  3  

fc^BSS^LTV^ O S^T'uT'y AOn-Kfc Lfcj^o 
x, ms #utT-^ i, zmm<7)mz<m%v 

LT(4DRAM1 1 2 £fj 
[ 0 0 6 7 3  C 2 - 2 .  wfetmkvmrs'} z-nmrn 

Wn*-*~f jXisXT-^me-thk^t, 
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I 

1 " 2 7 3 3 2 1  ( 9 )  

M stistt^-cv^a 

^TViSfg-W^fSLTtJ:V\ Wiff, JL-HWCD 
CDfc-Wi3#i  

$»fl^-fcfll/ci»j:nu 
TWiBf rL-Tw-j^ri^itrj  SriTfcv-f^n 

[ 0 0 6 8 ]  u / i t  # ( 4 ,  
-^^^-hAS I C 1 2 la^CPUt^A-JH 
1 (cffiaM^n, c p u 111 
- f A S  I  C I  2  h  
is^s^iis y^m 
irr ̂  fc^wm^r^c D z&m-z 
wzmmbh „ 
[ 0 0  6 9 ]  S f c ,  f l l J t J f ,  i — r  L - T ' v i - j  t  

I t .  vApu-fcVSfrtzT-t-uy 
ffWCODECEIB l 2 2 (cJ: oTr l/tiVf-te 

z.<nsriJ9A>T-'9ifi, -9-^~hAS i c i 
2  l ^ & P C  U S ' ^ x b a y b n - ^ t C P U ^ x h  
AS I C  1  1  5 S : g T C P U  1  1  I t S H M l ,  C P U  1  
i m, z e t f y f i V f - f t e t r f b y z ,  J.—r^t'« 

iOMM£jGStT, 
fc ^ t Hti 3 WflSSr'tS. 

[0 0 70] &£. Witf. yx-fXTV-Kir^h 
1 nyfcV-^ 
<7)^7 7 A t l }\'3-— J fA V 9 y  x-* t L-T. Witf * 

i-
IfjWSSv^tUBBor-f ayftSTHS i 
<J:"5lcl-Sifct'rSS. SfeK, Witf, *<0.1; o 
^rT'f — 

a — r - o g r j  

fcvwfcffiv^fcTine-cft^. 
[ 0 0 7 1 ]  [ 2  —  3. 9^iSB<#^D 

t^UiLT 
C P U I  1 1 mtizmmt 

h t ,  w - hAs ici 2 mcpui i i3&»4»<o^ 
^3Lfe!&ioTf-jL-^-2 1 SFMOSCii^SBfcWO 

4fc. ryr2 2fc3MDtt!-fT™^^y-^S:f-
^-^-2l3 &^eoW^T -^^0 #i.l.. 

1(4. uigaiKtfcjBagRfrjefiLT 
«>J:v*U 4fc. Mx{i\ r^-^r,yrj t  

jajSHR&^Ui^SEii: 
3 & * ^ f l l « B « J : S B W f c f l i l *  ( g i & J f  
5 1 )  X o ^ z L X h X W  
[ 0 0 7 2 ]  tcok -3 fc^^SrRKifr&tt. f-ai—#* 
-2 1 

d^rtn^'fg^fiCODECHJS&l 2 2icA^S 
^ -3 b A S I 

C 1  2 Its&fl*.  W - h A S  I C 1 2 1(4. CO 
D E C®S& 1 2 2il*b*»-MilZTi?9/\rit-9 tD S 
Pa^vM 2 3(cigt. DSPi—v h 1 2 3(4. f-
fê XTA<7)± t̂ S^TV^ 7̂yx̂ 'J 
t t^fcRSSia fc Z a y f i S f A r f - f  Sr® 
a t .  • 9 -iK- b A S I C 1 2  1t3M'9^t. 
[ 0  0  7 3]  - t tTs '9-JK-hASIC12 1( i ,  ZC0 
idtCjioT^^T^^f-^^CODECHIJf&l 2 
2t||y:ai)3Et, CODECSfiSl 22ttZ&ri?f 
J\Sr ' - ? m V T 1 -v7m^{z%®lxmi t :?  I X \  
•^mz7 >?2 2i<m-3 -c x bmti§ A- a i--t 

| 

i 

-5. 
[ 0  0  7 4 ]  C 2 - 4 .  C D « P f £ ]  & £ : ,  JL-fli, 

' f f iKCDfrHISfcV^tSU. C D -ROMi—v N 1  4 
•^C D - R 0 Mjj"- h j-x >i/> 7 st V v&^C D 
t - f e v b L ,  r^-jt- f c j  t%t'b%P%]dXm±t:t% 
^Ltz*). M 
i ( f ,  C D —ROMJX—7 h 1 4 F^^O'H^C DSrS^-t"  
I > t # i 4 ,  - W f - b A S  I C I  2  
CD-R0Ma--y M4#MlL,  CD-ROMo.^ 
•y b 1 4frL>teTi;?;\/T-?Z'h&*-T A *?—? 
tm$>tLX<i, 
[0  07 5]  * tT.  ̂ P^/PC I H9-f^l  2  5  

(4.  f - f^r-^^PC I At*B 2Or-*# 
^t^SKLT-Wf-hAS ICI 2 KCJH1?. 
A S I C l  2  1 ( 4 .  P C  l A X B 2 ^ ^ - f - i ^ r -

Ol^-f  -f^r-^^-BDSPJ.  
->y M 2 3(C5gLTi(0ff l$^.  sf  
T-^i?lrfDSPJL=:vM2 3!&»fe*tt]Dlfti:, ^ 

-f ^r- ̂ b A» 
C 0 D E C I 1 ! » 1 2 2 K 8 L ,  r^n^ii ^®T7 *y 
7 I2 2tt tJ^§iJ:^0  

[0  0  76]  ̂ CD^H^t-I .^CD-ROM^-
h^xy^>7C0t^{4. U TJWiX B 3 frk&bil 
X<&i'VT)Vm,m~T:4 v-UT/P/ 
P C I F 7 ̂  A-1 2 6 '̂P C I A'̂  B 2 
^1-^/ / .  -filHBWJWltiC D-ROMJL^ V h 1  
4^j»^f: l l t«J:at f i :*>fL6.  
[0077]^.  CD-ROMJ.-v  b 1  4^CD-
ROM^-b-?-xy^A'7i:. CODECtHB&l 2 2-^ 
D S POL- >y hi 2 3 £ t. m^(^ 

9)VX± 11 r,tzM.<7)T~?~£m-oX<& 
M Z M L X ,  
•f-omm- i> tz*b. m^cmz-y- -r ^ MztK^h i., 
iOJtfc, -t^-hAS I C 1 2 1(4. CD-ROMJ-
^«/ M 4 X(4C D - ROM:t- bf-x >>»+ 7 ̂  b 
&>Xm~oX%t:TP?}Vf-9*:>^)>7T*V} 1 24 
(c®i*)L.  -#£v^W^&<K*kB»)ff lLTIiDSP 
o^-y M 2 3(=MLT®Ii§€lii£T'. ±(3®^Jt 
i 3  ̂  ̂ Mzftbti h i 3 (rf 
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•?§a<}:?:r94-=i&T?v 

^0 J Afr-TT 'Ci^g«ISIi'15^c^«i ̂It« 
» wis'(t ?r\ 

? ? s-Mwmr i T 'i/- d 
0 vnw&<v&--c ̂ IOSOO] 
* f #a// ? I'-Mi? - o ¥̂51 

snweig 9-4 ^ -Trgimin ^ 
T I ^-T-rr^n d * ? t 

v^JC,gr^xTC/Mm 
? <$xi im^ "m\$ 

^5 [6 80 0] 
- x 

T -V-"^ in d 0<^ 9 M «• -Tgi^)^fi^ ^^9-^ 
tflylid -•%% [8800] 

#Ttrf—TT 9 4 A -r-rgiai^? £ a fcV'V 
^fi^ lOd/l/Zfi^ ^IZTOI 
SV-4-^ 
1 anilo a a o oj^jrfCtf^-Trtifg Q:Y9^e 

^f2i e 
i ^ si^fc&tfsiaaj? 

'M^VS^tTO?? [A80 0] 
* ? #a}¥ ? 7 -r§t/z 

GSIMlii^^5gia//|| ?-4-^9^#-.qX" 
r^a^^-ygOOj 

I-4^rxvi-^r>-x£ li^r4>iECiS^ZI4f 
-*.4i4-̂fr«iît̂grw2»4*SBw>ini i 
indo 

§ lf5Q?.i. [9800] 
•s4iis»#t;?<#si'avs*5 

mWfiWWr *« I T T n d D T T I n 
dOG?i T^-Ti<indo 
• IZlOl SVA-iWntt6-M(4Si£ 

^m-^mmc^imv ^ ^ -M^r^ 
v^ffi^9STy^6jiiod 

/MXn^?£-4 ^--rgia, 
[SHOO] 

* >S?i1«f5<W:21 e T .4 - ^ 6 
c-ifu/tc "zi iwvHaj»?W 
^^lriKiaG9Y1:iii<-tSfa>^g 42^»?T6^a 
^G?^-^a/:n ^i^-x °§^a^^74-

Jc l- £-*-* A 
^cric-to?^ A-r-rSa 

sfM—-c ^7? C fffîiia ' 9 - Z 3 [^800] 

WWGVitmZ'ZttlG. ^mV4-^cxQ>Z; "^2.<1 

? ? ?4-¥!T73¥^¥f^^nK 
<izs^/cz¥»yagK«tTo>7 usoo] 

*9,«0.<J?^S7 

^ <? J«»•^ rjic-J ^ ?V1^1'^--C^^|C!J 

9.?C. [i v^c^^Y^r4-<E^~^ 
,q -f-^su 3*SR^H izuo .^w 

^ t^niBCtf'T-
«c^&TW? kf»IHKi?4WB? 

T 2Miif|^ & T ̂'1 ^ ? [ S 8 0 0 ] 
VI¥'iit.ASF 11 *313£ I 1 
"(SIT MIYHQ^JX) £ 

<<C ^^[180 0] 

?¥?/: c. T $$ 
B"£ vCi^1^^5iB3t®l1?^^f|?<?l>^l¥Y 
jffsfr—'"C 

-?) 
11 indo ^?4- i indo.^ 

îSl̂̂^^ailh^BW^^Jaaiwrrtts 
H A-TrsdocosE '1i®??R*Ctf^^*!»sd 
o^f-^^xsdD^i^nm 

•CfritTcaZ1 "V? [0 8 0 0] 
•^.tp a ®2» e 1-^4 

"T&^l^^Te i T wvya^-x'^A^^ 

M^mi 6 Tîmw ̂mugy t ̂o? 
f K¥ii T indo •svsSstT i indOlB^s 
I I OISV4rif:adO >1 T6-ci4-<c:4r4i 
Yu I D d "SZluy-̂AlD dZ-V-t £u& 6-d? 
•v^/s^-WSfflTsai^*? f T 4 * -TTwoy- a o$i 
7fA 
^J7»(5lf^^->frCtf®ffi^VgK3|3)MOH-ao 
Y^Y^Z^-A-A-f-V^trTV? [6Z.003 

• ? iij# 3 - t-fr-lElglc. TrR 
T^/fa^&TGJ^T T indo *Sffi.Uf3l3) 
£ I I:MOH^4':'^^C!31 I M-tf? in do 

^ A=e^woH-a 
(^KW v4^/v^E4-^nz^) 4= 

e /:-,<;^^14 ̂rx 
woH-aojP!"?M 
/cB^-^^-fifaTWrfsfr-x CfWfiio?^6 

^^MOH-ao -S-S] [8i 0 0] 

IZ££IZ-1 I±il# (01) 
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ftiPf11 1-2 7332 1 ( 1 1 )  

[ 0 0 9 6 ]  C  2  -  9  .  

fi, fl6 
WNy K'V!/ hv\0v r? -f XisX-J-JU 
=5r f t 0 K *)f S i b tfX'Z I > 
[ 0  0  9 7 ] H i t f .  z y w b y j v s s ^ j b - i n a  

frt±,%il^77°V'>--->'3>TT3yjJ>.^OS$ 7 7 v  
^AROMI ismft&tit&zbv, fiLv«^ 
M2lHt§ t^oos Z t #&%£%&. ̂  

TX -H—tfT? U ̂  - S" 3 y 7°n / 5 O S offigg 
^ D ^t<<m.\ ztinmLtz 
ay*? h 7 7 - y F  1  3  i t f J U I o T ^ t c A f t ^  

a—r-f^x^T-^S:, 3 
yta-^tLTfc, J:0fl®f!Itffii«J:at=St6. 
[0 098] £3t, flU^A'yay^NyK's^K/^vrj 

W V y y - y z / x - X - Y l  
rAteJ^iifttf, C^-?r--yM 

jglc, C:»3{r-^-7s-f^x-rA'Cffr>«:'9f-^^3 
1-7-5-yHi 3ffl&wsvaŷ /̂ yF 

'Srt' HV>°y 3 ft# d t i>Z'% I. 
[ 0 0 9 9 ] 4)fc, Bt^Ktzx 5 'Srj.-r -f 'JTM T 

nyA^h7 
SfcA^TvT-ne-L- t fcW^ 

4 *isXT&^m^k-}fi&~>tztc.MZT 
-frmtizX. -5 ^-^-Cb, 3 h 7 7 >y v 
-H1 3^T-?£m  ̂y -̂v f 1 (cB!̂ a.± 

T t i f « I £ f ® t ! >  1 1  § .  
[0 10 0] gfc. g^fc^Jt^-^-T-fSi-^T 
A!JD^^^^^t^$:3y^^h77 7>'-3 .^-ltl 3 

7 TrJf-LTfe(tiS', ic)K«f{!l^ft 

T^fcayA*^ h79'5 '^a^-b*l 3&^^yj--'y 
b 1 tllL)^TrteiBE»a4-e-&i tt, S^tt 
^1X ffi v i UTC ii 0 QMStZ* - ̂-T -r 5S- ̂  
r ASrffi 3 ; l> „ 
[ o i o i ]  C 2 - 1  o .  A y h ' A . / p ^ s ' y ^ y t i O i l  
ft) #^am^--'yM 
2 7Srfi'i itf. AyK-vH^tyaysiKOHT. 
3 VW h75 -y K1 3 fcfl&HL Lfc 9^-
T'/^txm-r^ fc mmzT 
—zntito, y^y^'•^ 
rt' hvty ays î ilcEii LTfe vvt 7 r >f /̂  
TOS^rrU^-^gyTn^^ASrSiiL^^. ^ 
-^-r-f ^^^±-C#*33tflAW4;f-^^xv 
KA^ Y^Vay8IzWimLWx-tz*), ZcOJ:ofrffil 
Afi^r-^cOA'-y ̂  7 -yrSr, Ay H^H^N-y a y 

[ 0 0 9 1  ]  C 2 - 7 .  - f e ^ ^ U - f ' / n y h P - ; ^ -
<y -fe^r J. 'J-r >f r?y h p-;^->y t-
5 t t ,  
•yhefcaws-rcttectfc-css. ffliitf (0 
i )  s  -t^y-VT^yh 
n-^a--y h 5 jMfS«5 c ^W-j-CftO 

flwuto, 
it J: d fc LJt 0 . a t t l  t .  f 

-fey-^S 
a36^ C7)ff•A 'J r -f 3 y h n-^a- >y 
h 51*S Py 5 b . >r tiiz 
x o mwmmzft Lmmmmv htzbztn. 
[ 0 0 9 2]  a . — rg#a, mzmixttzb*.  ̂  

Tv^^miis c "ftbmtobtitzmmfi 
-tdpjLUT^aybo-^a.^vbSfcaSfe^ •fe'Sfa 

ay h 5c7)«ifg(iflf^^<7) 
t\ vymk-otz^-t 
SitttiSrv^. 
[ 0 0 9 3 ]  i^aS^fe^Ay^^ayhp-zl/ir. 

•y h 5(4V ttJ^vhekaaBs^cttitrsfefcas 
Sk&hh. *34 0, •feyTJ-5ai^H*t«EPtfck&, 
•fedf^lJ,r^3ybD-;l'i~'yf5(±, ^-fUySriil 
feWrc5r<, (FJOaAflt^^TCPUt^i-
;n laWsK-h^j/a-^n 2&-i-tf^-^—f-f 

ZcoXo%:mM£^mz-t& 
-y 

f - f c S B K S E & S f f l l : U ,  S J  

mmw&ttzfzhiznmtm^ -yi^^yizix 

[ 0 0 9 4 ]  zcoX o hzgffliZtLizc P  u  i  1 1  te„ -fe 
* a U r y b p-;^r: -y h 5 b 
^hr-f^m-Wht, mmz---she 
zbx'nmzmwzm, ^b^^mm^mni^c 
ii. M 
i«r, sfî a r̂ 
£b~ftu$^\ -TrLT, 
t, UJyx 

[ 0 0 9 5 ]  C 2 - 8 .  J L — r  - f  U r - f  T u y j A f f f f l  
®^W^y^'y^/^^^^°yay^;|H]^;J:•5^I. 

os^rru^-^ayyo^AoRiifcLT, TH 
uxm, %vy¥-, B| 
if-. •%$, ?~2» b m)*x° 

fc, <riL^(?)®#g ^^-tST7 ou^-^gyrn /7 
AMfcLfci), fftv^^tcAh-Sist1?. MSPt-S 
zbx\ 

i 

I 

§ 

\ 

i 

& 

i 

i 

Page 562 of 1125
Petitioners

Exhibit 1014, Page 562


