
Doc Code: PET.POA.WDRW 
Document Description: Petition to withdraw attorney or agent (SB83) 

PTO/,'.l,'.j83 (M-13) 

Approved for use through 03/31/2.021. 0MB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COIVIMERCE 

Under t .. e Paoerwor Rec uction Att o. 1995 no oer~~ons are reaulrea to resnond to a co !ertion o · imormation Ufl!ess it aisn:avs a va!i' Ofl!R con tro: num .er. f . 'd b 

I" Application Nu,nber 14/597,788, Patent No. 9,078,310 ""I 

REQUEST FOR WITHDRAWAL F:iing Date January 15, 2015 

AS ATTORNEY OR AGENT AND Fitst Narned Inventor David Tikkanen 

CHANGE OF Art Unit 2844 

CORRESPONDENCE ADDRESS Examiner Name Jason Crawford 

Practitioner Docket 
6008.014 \. Number .,I 

To: Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313~1450 

Please withdraw me as attorney or agent for the above-identified patent application, and 

□ all the practitioners of record; 

□ the practitioners {with registration numbers) of record listed on the attached paper{s); or 

[I] the practitioners of record associated with Customer Number: 30589 

NOTE: The immediately preceding box shouid only be marked when the practitioners were appointed using the listed 
Customer Number. 

The re3son(s) for this request 3re those described ;n 37 CFR: 

□ 11.116{a)(l) D 11.116{a)(2) l"i] 11.116{a)(3) 

l"iJ 11.116{b)(l) □ 11.116{b)(2) □ 11.116{b)(3) 

□ 11.116{b)(4) □ 11.116{b)(5) □ 11.116{b)(5) 

D 11. 116{b)(7) Please explain beiow: 

Certifications 

Check each box below that is factually correct. WARNING: If a box is left unchecked, the request will likely not be 

approved. 

1. l"i] I/We have given reasonable notice to the client, prior to the expiration of the response period, that the 
practitioner(s) 

intend to withdraw from employment. 

2 l"iJ I/We hilve delivered to the client or a duly authorized representative of the client ali papers and property {induding 
funds) to which the client ;s entitled. 

3.li"J ____ :,., I/We have notified the client of any responses that may be due and the time frame within which the client must 
respond. 

Ple3se provide an explanation, if necessary: 

I Page 1 of 21 
This ccl!ecr:cn of !ntorrnation is required bv 37 CFR 1.36. The !ntorrnc:11:ion is required to obtain or retain a benefit bv the public whkh :s to me (and by the US PTO to 

process) an L1:,:,:,:,!icat!on. Ccnfldert!a!ity is governed bv 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This conection is estimated to take 15 minutes 1:0 cornplete, i0dudi0g 
gathering, preparing, and submitting the compk:te,:l applkation form to th~:: USPTO. Tim~:: will vary depending upon the individual case. 1\ny comm~::nts on th~:: 

amount ,:,f tlr;•e you r~::quire to cornp!ete this form and/er suggestions for reducing this burden, should be sent to the Chlef Information Offker, U.S. Patent and 

T"rademark Office, U,S. Department of Commerce, P.0 llox 1450, ,'.lexandria, VA 2231.3-1450. DO NOT SEND FEES OR C:OMPLl:TE:O FORMS TO THIS ,~DDRESS. SEND 
TO: Commissioner !or Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

if you need assi,:;tance in r:ompfetmg the form, calf J-800-PT0-9199 and select option 2. 

ADVANCED LIGHTING CONCEPTS LLC - EX 1004



PTO/,'.l,'.j83 (M-13) 
Approved for use through 03/31/202:l. 0MB 0651-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COIVIMERCE 

Under the Paperwork Reduction Act of 1995, no per~~ons are required to respond to a rol!ertion of information un!ess it displays a va!id Oflm control number. 

REQUEST FOR WITHDRAWAL AS ATTORNEY OR AGENT 
AND CHANGE OF CORRESPONDENCE ADDRESS 

Complete the following section only when the correspondence address will change. Changes of address wi!! only be accepted to an applicant. 

Change the correspondence address and direct all future correspondence to: 

A. D The address of the applicant associated with Customer Nurnber: 

OR 

B. ~ Appiicant 

Address 219 \N. Wilshire Blvd., Suite 104D 

CitvQklahoma City I State QK Zip 731 16 Country LJS 
I 

Telephone4Q5-52Q-922Q Email Jen n@onyxtheater.com 
I am authorized to sign on beha!f of myself and a!I withdrawing practit;oners. 

Signature /Ann M. Robl/ 

Name Ann M. Rabi Registration No. 71541 

Address 609 W. Sheridan 

CitvQklahoma City I State QK Zip73102 Country LJS 
I 

Date April 28, 2021 Telephone No. 405-607 -8600 

NOTE: Withdrawal is effective when approved rather them when received. 

[Page 2 of 2] 

This rol!ert•on of information is required bv 37 CF H 1.36. The information is required to obtain or ret;:;in a benefit by the public wh;r.:h ,s to flle (and by the US PTO to 
process) an app!icat!on. ConfidenHaBty !s governed by 3:i U.S,C 122 -.md 37 CFH 1.11 and l,14. This rol!ection is estomated to take :L:i monutes to complete, induding 
gathering, preparing; and ~~ubmltting the cm'iipleted applkation form to the USPTO. Time wi!! vary depending upon the indlvldual case. Any comments on the 
amount of tlme vou require to e,omplete this form andjor suggestions for reducing thi5 burden; should be 5em. to the Chlef Information Office( U.S. Patent and 
Trademark Oftice, U.S. Department of Commerce. P.O. Box 1450.- Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO TH!S ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

:j you net:d a5sfstance in completing rhe form, ca!/ 1-800-PT0--9199 and select option 2. 

I 



Privacy Act Statement 

The Privacy Act of 1974 {P.L. 93-579) requires that you be given ce1iain information in connection with your 
submission of the attached form related to a patent application or patent Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b}(2}; (2) furnishing of the information solicited is voluntary; and (3) the principal purpose !or which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U$ Patent and 
Trademark Office may not be able to process andior examine your submission, which may result in termination 
of proceedings or abandonment of the application or expiration of the patent 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on tt1is form will be treated confidentially to tt1e extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and tl1e Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of mese records is 
required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in 
the course of settlement negotiations. 

3. A record in this system ol records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pert.ains, when the individual has 
requested assistance from the Member witl1 respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of tt1e Agency 
having need for the information in order to perform a contract. Recipients of information shall be required 
to comply with me requirements ofthe Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system 
of records may be disclosed, as a routine use, to the International Bureau of tl1e World Intellectual 
Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. "181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under 
authority of 44 U.S.C. 2904 and 2906. Such disclosure sl1all be made in accordance with the GSA 
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to 
the public ifthe record was filed in an application which became abandoned or in which the proceedings 
were terminated and which application is referenced by either a publist1ed application, an application 
open to public inspection or an issued patent 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 



Electronic Acknowledgement Receipt 

EFSID: 42581950 

Application Number: 14597788 

International Application Number: 

Confirmation Number: 9654 

Title of Invention: 
CONFIGURABLE LED DRIVER/DIMMER FOR SOLID STATE LIGHTING 
APPLICATIONS 

First Named Inventor/Applicant Name: David TIKKANEN 

Customer Number: 30589 

Filer: Ann M. Rabi/Bradley Thompson 

Filer Authorized By: Ann M. Robl 

Attorney Docket Number: 6008.014 

Receipt Date: 28-APR-2021 

Filing Date: 15-JAN-2015 

Time Stamp: 16:43:02 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

205306 

1 Transmittal Letter 
6008014_SB21 Transmittal_042 

no 2 
82021.pdf 

538df1 5362801 d9f72412ab79dddefb9b24 
bbOSb 

Warnings: 



Information: 

178000 

2 
Petition to withdraw attorney or agent 6008014_AIA83Withdrawal_04 

no 3 
(5B83) 282021.pdf 

672d6c50265684 787 40cf07ec30f5bd 11 Sb 
38a43 

Warnings: 

Information: 

Total Files Size (in bytes) 383306 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New AQQlications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International AQQlication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International AQQlication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 



Doc Code: TRAN. LET 

Document Description: Transmittal Letter 
PTOiS8i21 (07-0~1) 

Approved for use through 12i31/2020. 0MB 0651-0031 
U.S. Patent anrl Trademark Office; U.S. DEPARTMENT OF COMMERCE 

TRANSMITTAL 
FORM 

(to be used (Dr a!i correspondence after initial fifing) 

Total Number of Pages in Tliis Submission ! 

Filing Date 

First Named Inventor 

Art Unit 

Examiner Name 

Attorney Docket Number 

January 15, 2015 

David Tikkanen 

2884 

Jason Crnvvford 

6008.014 

ENCLOSURES {Check all that apply) 

□ □ □ 
After Allowance Cornmunication to TC 

Fee Transmittal Form Drawing(s) 

□ □ Licensin[1--related Papers □ Appeal Communication to Board 
Fee Attached of Appeals and Interferences 

□ □ Petition □ 
Appeal Communication to TC 

Amendment/Reply {Appeal Notice, Brief, Reply Brief) 

□ □ 
Petition to Conve1i to a 

□ After Final Provisional Application Proprietary Information 

□ [Z] Power of Attorney, Revocation 

□ Status Letter Affidavits/declara!ion(s) Change of Correspondence Address 

□ □ Termirrnl Disclaimer □ 
other Enclosure(s} (ple;ise ldenlify 

Extension of Time Request below): 

□ Express Atiandonment Request □ Request for Refund 

□ lnfommtion Disclosure Statement □ CD, Number of CD(s) 

□ Landscape Table on CD 

□ 
Certified Copy of Priority I Remarks I 
Documen!(s) 

Electronically Transmitted: 

□ 
Reply to Missing Parts/ 
Incomplete Application 1) sb2·1 Transmittal (1 page): and, 

□ 
Reply to Missing Parts 2) aia83 Request for Withdrawal ;is Attorney or /-\gent and Change of Correspondence Address 
under 37 CFR ·1 .52 or 1.53 {2 pages) 

SIGNATURE OF APPUCANT, ATTORNEY, OR AGENT 
Firm Name 

Dunlap Codding, P.C. 

Signature 
/1-\nn M. Robl/ 

Printed name 
Ann M. Rabi 

Date April 28, 2021 I Reg No. 171,541 

/' 
""" CERTIFICATE OF TRANSM!SSION/MAIUNG 

I hereby certify that this correspondence is being facsimile transmitted to the USPTO or 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 on 
the date shown below: 
Signature 

iAnn M. Robl/ 

\.f:YPed or printed name Ann M. Robl I Date I April 28, 2021 

Tt1,s collect,on of information is required by 37 CFR 1 S The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C 122 and 37 CFR 1.11 and1 14. This collection is estimated lo 2 hours to complete, including 
gathering. preparing, anrJ submilling the completed application form to the USPTO. Time wi!I vary depending upon ttIe individual case. Any comments on ttIe 
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief lnlormation orncer, U.S. Patent and 
Tratiemark Office. U.S. Deparirnent of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing tfle form, cail 1-800-PTO-9199 and select option 2. 



Privacy Act Statement 

The Privacy Act ot· 1974 (P.L. 93-579) requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that (1) the general authority for the 
collection ofihis information is 35 U .S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 
and (3) the principal purpose for whict1 the information is used by the U.S. Patent and Trademark 
0t'fice is to process and/or examine your submission related to a patent application or patent. If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of tl1e patent. 

Tl1e information provided by you in this form will be subject to the following routine uses: 

·1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in me course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from me Member with respect to tile subject matter of the 
record. 

4. A record in tllis system of records may be disclosed, as a routine use, to a contractor ol tile 
Agency having need for tt1e information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
this system of records may be disclosed, as a routine use, to tl1e International Bureau of the 
World Intellectual Property Organization, pursuant to tile Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes ol National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from tl1is system of records may be disclosed, as a routine use, to tl1e Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made in accordance with the GSA regulations governing inspection of records for tllis 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

8. A record from tt1is system of records may be disclosed, as a routine use, to tt1e public after 
eitl1er publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U.S.C. 151. Furtller, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPT0 becomes aware of a violation or potential 
violation of law or regulation. 



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

14/597,788 

30589 
DUNLAP CODDING, P.C. 
PO BOX 16370 
OKLAHOMA CITY, OK 73113 

FILING OR 3 71 (C) DATE 

01/15/2015 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

David TIKKANEN K8001064WOUSCON1 
CONFIRMATION NO. 9654 

POA ACCEPTANCE LETTER 

1111111111111111111111 ll]~!l]!~l!~IU!~H!!U] 111111111111111 IIII IIII 
Date Mailed: 01/11/2021 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 01/04/2021. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/mnguyen/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

14/597,788 01/15/2015 

34236 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

David TIKKANEN K8001064WOUSCON1 
CONFIRMATION NO. 9654 

POWER OF ATTORNEY NOTICE 
GOWLING WLG (CANADA) LLP 

11111111111111111 lllll ll]~!l]!~l!~IU!~H!!l)JI] 111111111111111 IIII IIII 50 QUEEN STREET NORTH, STE. 1020 
P.O. BOX 2248 
KITCHENER, ON N2H6M2 
CANADA 

Date Mailed: 01/11/2021 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 01/04/2021. 

• The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence 
will be mailed to the new address of record(37 CFR 1.33). 

/mnguyen/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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PTO/A!AjSO {07-l?} 
Approved for use through 03/31/202:l. 0MB 0651-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMrnT OF COIVllVlERCE 

Under the P2i:,:,erwork Reducr:ion .A.ct of 1995, no per5oi1 :s required to respond to a conectior of intorn1ar:ion unless it dispi2ivs a valid 0MB control nun1ber 

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 

I hereby revoke all previous powers of attorney given in the application identified in the attached 
statement under 37 CFR 3.73(c). 

I hereby appoint: 

~ Practitioners associated with Customer Number: 130589 

I 
OR 

r--------1 Practitioner(s) named beiow (if more than ten patent practitioners are to be named, then a customer number must be used): 
'---------

Name 
Reg;stration 

Name 
Registration 

Number Number 

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with 

any and a!! patent appiicat!ons assigned~ to the undersigned according to the USPTO assignment records or· assignment documents 

attached to this forrn in accordance with 37 CFR 3.73(c). 

Please change the correspondence address for the application identified in the attached statement 
under 37 CFR 3.73(c) to: 

[D The address associated with Customer r~urnber: 30589 
OR 

□ 
Firm or indlvidua! name 

Address 

City State I Zip 

Country 

Te!ephone Emaii 

Assignee name and address: Mme. LLC 

2i g 1/'..f. Vv'•lst-iire Blvd, su,te ·104D 
Okia~oma City. Oklal1oma 734 4 5 

A copy of this form, together with a statement under 37 CFR 3.73(c) (Fmm PTO/ AIA/96 or equivalent) is required to be 
filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of the 
practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed. 

SIGNATURE of Assignee of Record 
The individual whose signature and title is suppiied below is authorized to act on behalf of the assignee. 

Signature Ar.t1J.Jm Date 12/20i20 

NameJon Upton Telephone 405-520-9220 

Title Manager, Mate. LLC 
This ccik:cticn ,:,f inforrnation is required bv 37 CFR 1. 31, 1.32, and 1.33. The information ls requlre,:l to obtain or retak• a ber.eflt by the public, which is to update 
{and by the USP TO to process) the file of a parenr or reex,.;rnination pn.Keeding. Confident,a!ity ,s governed by .:15 U5.C. 122 and 37 CrR 1 ll and l.:Lt~. This 

co!!ecrion is esrimated to take 18 rninutes to r.:ompiere, induding gathering, preparing, and submitting the cornplered applic;:;toon forrn ro the USPTO. Time vvil! vary 

depending upon rhe individuol cose. Any rornments on the arnount of rime you require to complete th•s form ,.;nd/or suggestions for reducing this burden, should 

be sent to the Chief information Offie,er, U.S. Patent and Trademark Office; U.S. Department of C:ornrnerce, P.O. Box 1450, Alexandria,. \!A 22.:113-1450. DO NOT 

SEND FEES OE COMPLETED FOBMS TO THIS AODEESS. SEND TO: Commissioner for Patents, P.O. !lox 145(), Alexandria, VA 22313-1450. 
:j you net:d a5sfstance in completing rhe form, ca!/ 1·-800-PT0··9199 and !.elect option 2. 

] 



PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

U.S. Patent and Trademark Oll;ce. US. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a coilection of information un!ess it displays a va!id 0MB controi nurriber. 

STATEMENT UNDER 37 CFR 3.73(c} 
Applicant/Patent Owner: Lumastrearn Canada ULC 

1\pplication No.!Patent No.: 9 ,078 ,310 Flied/Issue Date: _J_u_ly_7_,_2_0_1_5 _________ _ 

Titled: CONFIGURABLE LED DRIVER/DIMMER FOR SOLID STATE LIGHTING APPLICATIONS 

Mate. LLC , a limited liability corporation 
--------------------

(Nan1e of Assignee) (Type of Assignee, e.g, corporation. partnership. university, govermrient a~1ency, etc.) 

states that, for tl1e patent application/patent identified above, it is (choose one of options 1, 2, ~-l or 4 below): 

The assignee of the entire right, title, and interest. 

An assignee o1 less tt1an the entire right, tit!e, and interest (check applicabie box): 

LJ Hie extent (by percentage) of its owners~1ip interest is ______ %. Additional Staternent(s) by the owners 
hoiding the balance of the interest must be submitted to account for i 00% of tl1e ownership interest. 

[J There are unspecified percentages of ownership. The other parties, including inventors, who together own tl1e entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of tl1e interest must be submitted to account for the entire 
right, title, and interest. 

3. [J The assignee of an undivided interest in the entirety (a compiete assignment from one of the joint inventors was made}. 
The other parties, inc!uding inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding tt1e balance of t~1e interest must be submitted to account 1m the entire 
right, title, and interest 
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STATEMENT UNDER 37 CFR 3.73(c} 

3. From: E Craftsmen Corporation To: Lumastrearn Canada ULC 
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national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PART B - FEE(S) TRANSMITTAL 
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P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
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(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When 0MB approves an agency 
request to collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the 0MB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary 
depending upon the individual case. Any comments on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to 
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Privacy Act Statement 
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submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination of 
proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is required 
by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to 
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority 
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations 
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. 
Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication 
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the 
record was filed in an application which became abandoned or in which the proceedings were terminated 
and which application is referenced by either a published application, an application open to public 
inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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TIKKANEN ET AL. 

Notice of Allowability Examiner 
Jason M. Crawford 

Art Unit 
2844 

AIA (First Inventor to 
File) Status 

No 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and M PEP 1308. 

1. [8J This communication is responsive to 1/15/2015. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. [8J The allowed claim(s) is/are 1-20. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
~;ttp://www.uspto.gov/patents/init events/pph/index.is_p or send an inquiry to PPHfeedback@uspto.aov. 

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

Certified copies: 

a) D All b) D Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

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

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. [8J Notice of References Cited (PTO-892) 

2. [8J Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 1 /15/15 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/Jason M. Crawford/ 
Primary Examiner, Art Unit 2844 

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. [8J Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150324 



Application/Control Number: 14/597, 788 

Art Unit: 2844 

The present application is being examined under the pre-AIA first to invent 

provisions. 

DETAILED ACTION 

Allowable Subject Matter 

Page 2 

Claims 1-20 are allowed. The following is an examiner's statement of reasons for 

allowance: 

In regards to claim 1, the prior art does not disclose of a configurable light 

emitting diode (LED) driver for powering a set of light fixture loads comprising: a power 

circuit including: an inrush current limit, an apparatus for power factor correction and 

DC/DC conversion, and a regulated output voltage bus connected to the apparatus for 

power factor correction and DC/DC conversion; a primary controller for controlling the 

power circuit; a set of output current drivers, each of the set of output current drivers 

connected to one of the set of light fixture loads for powering the connected light fixture 

load; and an apparatus for mapping the set of output current drivers to various dimming 

zones and for mapping output channels into groups, nor would it have been obvious to 

one of ordinary skill in the art to do so. Claims 2-20 are also allowed as being 

dependent on claim 1 . 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 



Application/Control Number: 14/597, 788 

Art Unit: 2844 

Conclusion 
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Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Jason M. Crawford whose telephone number is 

(571 )272-6004. The examiner can normally be reached on Mon-Fri 7:00am-3:30pm. 

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

supervisor, Alex Taningco can be reached on (571) 272-8048. The fax phone number 

for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jason M. Crawford/ 
Primary Examiner, Art Unit 2844 
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Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
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TIN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
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Commissioner for Patents 
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Preliminary Amendment 

Dear Commissioner of Patents: 

Kindly amend this application as follows: 

Amendments to the Abstract begin on page 2 of this paper, and include a replacement 

sheet submitted herewith. 

Remarks begin on page 3 of this paper. 
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Amendments to the Abstract: 

United States Patent App. No. 14/597,788 
Preliminary Amendment dated February 9, 2015 

Please replace the Abstract currently on file with the following amended abstract. A 

replacement clean copy of the amended Abstract is submitted herewith. 

The disclosure is directed at a A configurable light emitting diode (LED) driver/dimmer 

for controlling powering a set of light fixture loads comprising:including a power 

circuitiand a primary~ controller for controlling the power circuiti. The driver further 

includes a set of output current drivers, each of the set of output current drivers 

connected to one of the set of light fixture loads for controlling the associated light fixture 

loadiand a secondary~ controller for controlling the set of output current drivers.:. 

The driver also includes an apparatus for mapping the set of output current drivers to 

various dimming zones and for mapping output channels into groups.; wherein the 

secondary controller transmits LED control information to control outputs of the set of 

output current drivers; and 111herein the secondary digital controller provides digital 

feedback control information to the primary digital controller. 

Gowling Lafleur Henderson LLP Page 2 



REMARKS 

United States Patent App. No. 14/597,788 
Preliminary Amendment dated February 9, 2015 

The Abstract has been amended to more accurately reflect the disclosure. No new 

matter has been added as a result of this amendment. 

EDC LAW\ 1265195\1 

Respectfully submitted, 

By: /Jeffrey W. Wong/ 
Jeffrey W. Wong 
Agent for Applicant 
Reg. No.46414 

Gowling Lafleur Henderson LLP 
Suite 1020 
50 Queen Street North 
P.O. Box 2248 
Kitchener, Ontario N2H 6M2 
Canada 

T 519-575-7543 
F 519-579-0141 
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ABSTRACT 

A configurable light emitting diode (LED) driver for powering a set of light fixture loads 

including a power circuit and a primary controller for controlling the power circuit. The driver 

further includes a set of output current drivers, each of the set of output current drivers 

connected to one of the set of light fixture loads for controlling the associated light fixture load 

and a secondary controller for controlling the set of output current drivers. The driver also 

includes an apparatus for mapping the set of output current drivers to various dimming zones 

and for mapping output channels into groups. 
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Non-Publication Request: No 

Early Publication Request: No 
Title 

CONFIGURABLE LED DRIVER/DIMMER FOR SOLID STATE LIGHTING APPLICATIONS 

Preliminary Class 

315 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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This collection of information 1s required by 37 CFR 1.31, 1.32 and 1.33. The information Is required to obtain or retain a benefit by the public which 1s to file (and 
by Iha USPTO to process) an application. Confidenllallty Is governed by 35 U.S.C. 122 end 37 CFR 1.11 and 1.14. This collecllon Is estimated to take 3 minutes 
to complete, Including gathering, preparing, and submitting the completed appllcalion form to Iha USPTO. Time will vary depending upon the individual case, Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED ' 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



PTOIAIA/01 {06-12) 
Approved for use lhrougl1 01i31/2014. 0MB 0651·0032 

U,S Patent and Trademark Office: U,8 DEPARTMENT OF COMMERCE 
Under the l"aperwork Reduction Act of 1995. no persons are required to_r~s_pond to a collection of information unless ii displays a valid o_~B control nu_inber 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention 

CONFIGURABLE LED DRIVER/DIMMER FOR SOLID STATE LIGHTING 
APPLICATIONS 

As the below named inventor, I hereby declare that: 

This declaration 
ls directed to: 

The attached application, or i] 

□ United States application or PCT international application number----~-----~ 

The above-identified application was made or authorized to be made by me; 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed ln a patent application that may 
contribute to Identity theft. Personal information such as social security numbers, bank account numbers, or credll card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is Included in documents submitted to the US PTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
US PTO. Petitioner/applicant is advised that the record of a patent application ls available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
-patent Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1. 14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Date (Optional) :_~-c=,--------

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIN01 form for each additional inventor. 

This collection oflnformation is req(iired6y 3$ 0.S:c 1150nd-37 CFR 1.63. Tha informaffon is required lo obfoin or retain a benefit by the public which ls to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR t.11 and j,14. This collection is estimated to take 1 minute to 
complele, including gathering, preparing, and submitting the completed application form to the USPTO Time will vary depending upon !he individual case Any 
commenls on the amount of time you require to complete this form end/or suggestions tor reducing this burden, should be sent to the Chief Information Officer. u s_ 
Paten! and Trademark Office. tJ.S Department of Commerce; P.O Box 1450, Alexandr/a. VA 22313-1450_ DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS, SEND 10: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. " 

II you need assistance in completing the form. call 1·800-PT0-9199 and so/act op/ion 2 



PTOIAl!V01 (06-12) 
Approved tor use through 01131/2014 0MB 0651-0032 

U,S, Palent 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 inforniat,on unless It displays a valid 0MB control number 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of CONFIGURABLE LED DRIVER/DIMMER FOR SOLID STATE LIGHTING 
Invention APPLICATIONS 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

i] 

□ 
The attached application, or 

United States application or PCT international application number-----,...---~~, 

filed on·-----------~~-

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a} is made in the application) or issuance of a 

;patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
'PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available, 

Signature: Steven LYONS. 

Note: An application data sheet {PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor, 

This collection of inforniatlon isfoqufretl by 35 U,S.C 115 end 37 CFR i.63, The Informal/on is requirnlto obtain or retain a benefitbyffie 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 U1 and 1.14. This collection is estimated 10 take 1 minute 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 lime you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief lnformalion Officer, IJ S 
Patent and Trademark Office.US Oapartmantof Commerce. P.O Sox 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 223'13-1450. 

If you ,wad assisl,mce iii completing Iha fmm. call 1-fJ00-PTO-9199 nnd so/Qcl option Z 



PTO/AIA/01 (06-12) 
Approved for use through 01131/2014 0MB 0651-0032 

U,S .Patent and Trademarn Office: U,S DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlass it displays a valid 0MB control number, 

------------- -- . 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention 

CONFIGURABLE LED DRIVER/DIMMER FOR SOLID STATE LIGHTING 
AP PUCA TIONS 

As the below named inventor, I hereby declare that: 

This declaration lj1 The attached application, or 
is directed to: ~ 

Q United States application or PCT international application number~~---------

flled on~~~-"-----'------'---'"--~~--

The above-identified application was made or authorized to be made by me, 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the appHcation. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U,S,C, 1001 
by fine or Imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting persona! information in documents filed In a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application, If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO, Petitioner/applicant is advised that the record of a patent application is available to the public after publication of !he 
application (unless a non-publication request in compliance with 37 CPR 1,213(a) Is made in the application) or issuance of a 
patent Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced In a published application or an issued patent (see 37 CFR 1, 14), Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application me and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: =~-f-4---~....e'----+ 

Signature:.J~_a_s_~------

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection ofo1formauon is required by 35 u s.c j 15 and 37 CFR 1_ 63, The information is roqulied to obtain or retain a benefit by thilpubiidwfoch is lo iue (and 
by the USPTO to process) an application Confidanliallty is governed by 35 U.S.C, 122 and 37 CFR t 11 and i,14 This collection is estimated to take 1 minute 10 
complete, including gathering, preparing, and sullmi\ling the completed application form to Iha USPTO, Time will very 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 lo the Chia! Information Officer, u s. 
Patent and Trademark Office. U.S Department o! Commerce, P 0. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND 'rO: Commissioner for Patents, P.O. Box 14!.iO, Alexandria, VA 22313-1450, 

If you noed assistanco In complatl11g the form, call 1•800,PT0•9199 am/ selscl option 2, 



PTOIAIA/01 (08-12) 
Approved tor use through 01131/2014. 0MB 0651-0032 

U,S Patent and Trademark Off1Ce: U,S DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1()96, no persons are required to respond to a collection of information unless H drnplays a valid OMS control number_ 

-~ _ ... 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET {37 CFR 1.76) 

Title of 
Invention 

CONFIGURABLE LED DRIVER/DIMMER FOR SOLID STATE LIGHTING 
APPLICATIONS 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

The attached appllcalion, or li1 

□ United States application or PCT intEimational application number.,._ ----c,--------.,-. 
filed on ___ --"-------~~--

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the apptication, 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or Imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants sl1ould consider redacting such personal information from the documents before submitting them to the 
US PTO. Petitioner/applicant is advised that the record of a patent application is available to !he public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or Issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application Is 
referenced In a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Date (Optional): _________ _ 

,~Signature: Davi~ TIKKANEN _ 

Note; An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously flied. Use an additional PTO/AIN01 form for each additional inventor. 

This Mllection ofirWorrnaaon is requireil by 35 !J.S.C. 1 iii a~d-37 CFR i .63 The i~foimallon is required (if obtain ()f- retain a benefit by Iha public whlch is to mo (and 
by the USPTO to process) an application, Confidentiality 1s governed by 35 U,S.C. 122 and 37 CFR 1, 11 and 1,14. This collect/on is estimated lo take 1 minute to 
complete, Including gathering, preparing, and submitting the completed application form to the USPTO, Time wiil 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 um Chief Information Officer, U,S, 
Patent and Trademark Office. U.S Department of Commerce, P 0. Box 1450, Alexandria. VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. $END TO: Commissioner fot Patents, P.O. Box 1450, Alexandria, VA 22313-1450, 

If you m,ed assistance In compl€>/i11g Iha form, oa/11·800-PT0,9199 and selacl op/ion 2 



WORLDWIDE 

ASSIGNMENT 

We: 

1) TIKKANEN, David 2) NEUDORF, Jason 
194 Silverwood Place 306-30 Bridge Street West 
Waterloo, Ontario N2T 2R9 Kitchener, Ontario N2K 1 K4 
Canada Canada 

3) L VONS, Steven 4) SCOTT, Todd, William 
7800 Rd, 45 Glen Allan 581 Drummerhill Crescent 
Wallenstein, Ontario NOB 250 Waterloo, Ontario N2T 1G3 
Canada Canada 

5) HATHAWAY, Kyle 6) JANSEN, David, Wainesworth 
5 Norbert Place 333A Mayview Crescent 
Kitchener, Ontario N2K 1 E5 Waterloo, Ontario N2V 1 P9 
Canada Canada 

for good and valuable consideration, the receipt and sufficiency of which is hereby 
acknowledged, confirm that effective at least as early as September 18. 2008, we did sell and 
assign to: 

ELECTRONIC CRAFTSMEN CORPORATION 
73 Schaefer Street 
Waterloo, Ontario N2l 4C4 
Canada 

all our right, title and Interest in the United States of America, Canada, and all countries foreign 
thereto, in and to the Invention, disclosed in, relating to, and entitled: 

A CONFIGURABLE LED DRIVER/DIMMER FOR SOLID STATE LIGHTING APPLICATIONS 

as fully described in our United States patent application filed September 18, 2008, serial no. 
61/097,963, and to any application for patent claiming priority therefrom, and to all our 
corresponding right, title and interest in and to any patent issued therefrom, and to any patent 
issued from a continuation, continuation-in-part, re-issue, divisional or re-examination 
application derived, or claiming priority, from the above application. 

We authorize the firm of Borden Ladner Gervais LLP to insert any further identification 
necessary to make this assignment suitable for recordation In the Patent Offices of any country 
as may be required. 
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SIGNED at ~,~,-~J~ci'1,4 cSit~)o1Fr 6w?11~k I'' ,r 0 

this Ok? day of . Oct 2008 • 
Day Month 

STATEMENT BY WITNESS 

I, Jc crfT (OL-fil.LIHOvf/V whose full post office address is 
(name of witness) 

"JO tA~N '. A{ 

... as personally present and did see David Tikkanen execute the Within 
assignment and such assignor is personally known to me to be the person 

~i;;cr!bed in such document. 

SIGNED at 

this •.~,"---·. _day of 
Day 

STATEMENT BY WITNESS 

I, .. J'--OTI (J)cQLJ/K)IJ tJ whose full post office address is 
(name of witness) 

/JQ ftiAl.f b:VJ[_J:f1£t:f+J:11(1iltrfL!;,, arr;f(ltp T~JL,tJ!tL 
as personally present and did see Jason Neudorf execute the within 

assJgnment and such assignor is personally known to me to be the person 
esorib~d' In such document 
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SIGNED at 

this Co 
Day 

STATEMENT BY WITNE~rs 

I! S<: o7T Coce.utAOl!/V. 
(name of witness) 

whose full post office address is 

.·~ /iJ/ 1i/l ,{) : . 

as personally present and did see Steven Lyons execute the within 
i;1ssignment and such assignor is personally known to me to be the person 
described in such document. 

SIGNED at __ 1 .... '<_1_rc_c_H-_E_h_'~6-.te'.._ .. ~J ...... CV1v~,·-···r-.. :✓--"4~·a.-·/.=o=· .. ~----c-··· ~'.,<\,".'V,,4,0,.✓.1 _ .. •···· ...... -··•« 

City or Town Country 

this & fl. day of Oc ro/3, tE.R. 2008 . 
Day Month 

STATEMENi BYWIJtiJESS 

I, f;c..o;f (O(,.Q.l)t/OlljJ whose full post office address is 
(name of witness) · 

LtP /MNQO;) X1lli:IfI{ /t/ft;J/ityt!/_l J)/)/Jt]}JJ;tVJJ/.OAl 
as personally present and did see Todd VVIIU~m Scott execute the within 

assignment and such assignor is personally known to me to be the person 
escribed in such document 
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SIGNED at 
City or Town Country 

this Ocl , 200a , 

MonthK~~~?' 

0(, 
Day 

day of 

STATEMENT BY WITNESS 

I, 5 i:,,(rrr [[)L)j_ UHOUN whose full post office address is 
(name of witness) 

as persoriaJly presenf aHd did see Kyle Hathawa}lexecute the witfilh ... 
assignment and such assignor is personally known to me to be the person 
de$cfibed in such document. 

SIGNED at 

this G fl 
Day 

t·,· ·I e,,J{l_,1._._-e""-'-· c ___ ~ 
· ·· ·· · City or Town 

day of tJJob er, 2008 
Month · 

STATEMENT BY WITN 

I, S'(,O'f'.1 (£Jl,Q Ii HOU tJ whose full post office address is 
(name of witness) 

__ JJ{L_(Jllt✓(!s)Jj) i(T16lT1s.,,..::, t'4..J;J:.c.t:.c~r.14c-:..ur :~I ~~~~-,f,sJl,i,l;l,;Jl-L,g.,;'./1 

as personally present and did see DavitfWainesworth Jansen execute the 
lthJn assignment and such assignor is personally known to me to be the person 
asc:ribed in such document 
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ASSIGNMENT OF INTELLECTUAL PROPERTY RIGHTS 

In consideration of One Dollar and other good and valuable consideration, the receipt 

and adequacy of which is hereby acknowledged, 

Electronic Craftsmen Corporation 
(a corporation under the laws of the Province of Ontario, Canada) 
13 Schaefer Street 
Waterloo, Ontario N2l 4C4 
CANADA 

does hereby sell and assign to: 

E Craftsmen Corporation 
(a corporation under the l&W$ of the Province of Ontario, Canada) 
73 Schaefer Street 
Waterloo1 Ontario N2L 4C4 
CANADA 

all its right, title and interest in and to the patents, design patents, industrial designs, 

trademarks, and applications for same listed in Schedule A hereto, specifically including 

any rights granted based on any of the applications and any divisional, continuation, 

reissue or other related applications derived from any of the patents, design patents, 

industrial designs, trademarks, and applications for same; and with respect to the 

trademarks, specifically including all associated goodwill. 

SIGNED at l1r551Ss'liuc;;,A j!B?F(.:L lJJ~rPAf: 
.~ 7f( City or ~wn 

this .5 0 day of JUIAJ& ,,2009, 

Country 
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Electronlc Ora~Jitjn Corporation 

· .. l) .. .. .-.h~<~~o 
Autho1fflid' Sfgning Qrt:r 
Name: C, /11·" (?f:{'jf!gS .. 
Title: c;. E;<; /e, Ii r A VE- t_ 

' 

STATEMENT BYW1TNESS 

J, Pe.:7€R A , flN◊L , whose full post office address is CJbb l11R.41--11,; CR-1 
(name of witness) 

P1, .ii';kr>::l7 AU?;A "'i(;,21-W,d~ft).,, L@t).fi 0£1 ir-J5fl 4'4':fa-: · .. 
was personally present and did see=· C=',#....,.'._te_,_t_.s_ .. s;_,~/l,.,,.Y"""','p(f'"""'· ~•~-~--~-..,,----~­

(Signing Officer) 

execute the within assignment and who is personally known to n;e to be the person 

signing such document. 

Signature of Witness 
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SCHEDULE A 

INDUSTRIAL DESIGNS ANO DESIGN PATENTS 

Country Serial No. Filing Date Title BLG Ref No • 

.... ····••canada 1?7922 23-09-2008 LIGHT EMITTING DIODE DIMMER CONTROL .. JD 21790"'.1 
.. Canada 129957 11-03-2009 ' CONFIGURABLE LED DR.IVER/DIMMER ID 21796-1 

U.S. ·,· .. 29/334,022 19-03-2009 CONFIGURABLE LED DRIVER/DIMMER ID 21790-2 

PATENTS 

Country Serial No. Filing Date Title 13LG Ref No. 
... . .. 

Canada 2,564,659 ·. 19::10-2006 MODULATION METHOD AND APPARATUS FOR PAT60829-1 
DIMMING AND/OR COLOUR MIXING UTILIZING 
LEDS 

U.S. 11/550,937 19-10-2006 MODULATION METHOD AND APPARATUS FOR PAT 608:29-2 
... 

DIMMING AND/OR COLOUR MIXING UTILIZING 
.... • .J.EDS 

' ' U.S. 61/097,963 18-09-2008 ACONFIGURABLE LED DRIVER/DIMMER FOR PAT67545P-2 
. SOUD STATE UGHTIN!3.APPUCATIONS .·.· i 

... "' --· ... .. 

TRADE-MARKS 
.. ..... -· ... . . 

Country Serial No. Filing Date Reg/Net/ . Reg. Date TitlefMarl< l Bl~RefNo. 
.. .... .. 

. ~ Canada .... 1,367,373 ' 12-10-2007 POWER VECTOR ENGINEERED LED POWER · TM66688.:1······ 
... .. ....... &DESIGN .. . .. 

I U.S. 77/346,154 oe-12::2001 r ····· 11 POWER VECTOR ENGINEERED LED POWER TIii 66688-2 
. ·· .. _t .·,a ., •• ,., -·•••- ••• ••• :. .· . &DESIGN 

Canada 855.,165 04-09-1997 J ...... 512,251 ....• ··. . 2e.:os;1S$e ... POWER VECTOR TM 66689-1 
l Canada 859.673 24-10-1997 I 512,295: .. . 2&:oS,.,1999 .. .. POWER VECTOR & DESIGN JM66690-t. 

U.S. 77/346.161 06,,, 12-:-2007 ! ·. POWER VECTOR & DESIGN TM 66690-2 
U.S. l 771346,166 06-12-2007 l 3,624,883 , 19-05-2009 , ENGlNEERED LED POWER l TM67081-2 
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ASSIGNMENT OF PATENTS 

IN CONSIDERATION of One. ($1.00) Dollar. and for Jitlitl'' gppd !Hid \itilUftMe 
consideration, the recei1H u11d tldequncy J)f Whfoh l~ h!'::r,¢1::ty ~,oknowJ◊<lg¢,q,, B 
CRAFTSMEN CORPORA'TlQN (the 11As${gnor".}J wfro.se T<l!fii$.(<:lf(,l~t 'he~ltl £iffic;e 
address is 73 Schaefer Street, \X/i\tetlnn, ()nVll'i◊ NZL 4C4, Jloe~ hereby selh itssigqc;an<l 
transfer to LUMASTREAM CAN)\I)AULQ,(tM "lft-\~!iign,ee1

'),. Whose. rogisJ~ted'. otflctSis 
400:..Jrd ·Avenue ti,,W:,, Calg,ltY AlbctHl,T21{4rl2; :all tifits right.title mtd1ntetesJ i1111nd ta 
rhe pi1tehts m1~ tipnl!¢_Htions fo'r san,e listed on Sch~dt1fo llA/1 m11itiXecl .het'¢to, specifically 
including any dghts gtanted ba!ied on any of th~· ttJ11,HtfaJWris '.and :fH1y division::il, 
COllfUUHditm, rcisstle qr other related applications derived from llii)I .of me p~tents amf 
applicarions. 

THE ASSIGNOR further hereby covenants that it will, at any time, upon the 
request of the Assignee, execute and deliver to the Assignee new or confirmatory 
i_11~11·ni11eiH& It.nd [J.Qt'.f<;irm,foUhe Assignee's reasonable expense) any other acts which the 
ASJ;jgne,e may f¢,H,}Offahly: t"eqµcst in order to fully asslgn and transfer to and vest in the 
A:-;~ignee, idl <:>f,,Uie Assign<W's right, title and interest in and to the patents including those 
HJ,;tt~din· Schc.dnle ''N'1\11!1exed nereto, 

DA TED this ~ ':;-t~, day of April, 20 l l. 

E. CRAFTSMEN CORPORATION 
- -- . 

.. ..:_ ·.·•. Vichi ,' 
NtiMe: Tom Richards 
Title: President 

I have altlhority to bind the Cmporation 



SCHEDULE A 

INDUSTRIAL DESIGNS AND DESIGN PATENTS 
...... 

Cciunb-y · . .. Serial N<:L .. l filing Ciate Tiffe BLG Ref No. 

Canada ' i27922 i' 23-09-2008 LIGHT EMITTING DIODE DfMMER CONTROL . ID 21790-i .·· 

Canada 129957 J, 11-03-2009 CONFIGURABLE LED ORNER/DIMMER 
..... 

ID 2179e.:1 ' u:s. 29/334,0.22 l 19-03-2009 CONFIGURAalE LED DRIVER/DIMMER . ,, ID 211so:;2 
. 

PATENTS 

Country Serial No •. ········· ....... filing Date ····· Trtle BLGRefNo. 
... ... 

Canada '' 2,564,659 19-10-2006 MODULATION METHOD ANO APPARATUS FOR PAT 60829-1 ···········• 
DIMMING AND/OR COLOUR MIXlNG UTILIZING 
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LIGJ:-IT EIVHTTING DJ.ODE DRIVER A.ND rvl"ETHOD 

TECH~NICAL FJELD 

PRIORITY 
The present application dat.ms priority from /\ustra/.ian P:nJvisioni\l J:\lfa::nt 

AppHca.tkm No. 2006906139 entitled: "'Light E1nlHing Diode Driver and :h,1efhod''. 

The entire content o.f th:is pn)visi.rn:uil a1:mHc,iHon is h~reby im,orpo:rated bv rE{en:•m:;e, .... Jr ,... ~ .j 

BACKGROUND 

l\ ..:on:unon requirernent frxc el{:dtonic equipment i.s to have a visual lndkaHon on a 

control di;.''<-1ke, Snch a control device could be a button., ki.-'l,ir! kl"'l.ob, or shri.ilar, and 

the vbual indication ls ofo~n used to shovv the sfaite t)f vvhatever is controlfod - :tor 

By sepa:rah~ dimming d ea.ch component colour, ,1 du.'i.1·,colour cornbination LED c;.-m 

hf' 1rne.-·{ tn ~nb·' the "ivn Cf!F1t->nr<ert ('Ptn•JYS to , ... ,.,?T''P ,1(ldH1', .. ,·":~1 ;•,,-i1rp i·.-,3 •:.,;; ,-"~-..·---·eJved • -.,. •• ,i....,_ • ·'- ~ ~ . • •.. X.f_- ~•,·'--•'--~• ., .. •,;;..., ..... :,..,,_ •-.. , . .J, • .. i. ~ .... ,t;.-.:. •~-.; ... -:J>..>. l-/S.e..,.,,._ -....,~,..~~,.,Ji.~,'{..)..,._~ }J'"I.,..}., •. ,~ , . 

availabk., and some of d1.e~1e indu:ck elemcnh.tl cornponents that €n:tlt in. the colours 

Red.,. Green a:nd Blue. By sclex.:t.ive dinurdn.g of these cornponents, any cokn.n-, 

including ~-vhitc., c~u1. he obh:\lned, 

In order to prndu.tx, any re15uH:,rnt C{>.kmr,, {1n. RGB rnrnbination LED needs f..'ach of th\~ 

colour cornponent.s to have a sepa.rate di.rnrn:;:ible drive, \A/hUst LED dh:nming is 



~ typical corn.bination LED 1-vm usually have at kast 4 t(~:nnfnals: a common point 

and <~ drive innut for each of fhe t:hn.:e colour elentents, 
.t 

to dri've ~mch an in.dicato:r. An axernplary a:rn.",J1:gement of this applic$hon is sho~Nn in 

pdo:r ,lt't figure L ln figure 1,- the:re is shovfl7 n1.kroprncesso:r 10 driving t-wo LEDs 3D 

an··i ·10' F-1 -1· I FD lrs res1:"p·~"iv··, .. ,.,1-·,ur c•r1P')n£<rt:<=: of t!i.' -1 r:i•t ') ::>-_r-~, .. ,·1 (~.')'1 ·1·~d bltt<> , . 1.. ,. , •• ,< l;. t ... • "' .. ·.:,, ... ,. ./ .,,.l. ·to LI.. .\.., . ,C•.1.A '-•-" ~-, ,. . .. ·.!,.. ,,) .. , h 1.::1.::.l. · ,"'.,1,..> < .>., · s: 

to the LJ1D curnpone.nts. 

In. operation., .microproc1c_~ssor 10 generntt~s and t.ra.nsr:rdts control signals to each LED 

30 ~md co.rresponding colou.r com.po:nent 31_, 32 and 33 to contn:i! the opE~ratlon of 

~:xilour LED. 

It \.,viIJ b(~ app.r1o~cfoh.~d. ho<;,veve.r,. that ·when many such con1bination LEDs rK,ed t.o ht~ 

driven (irrespective of the nmnber and rwJu:re d the col.cYtn'f?.d elf:.'111.t':,nts)- potentially 

n11 sho1.-vin.g separate information (fo:r example cokm.r a.n.d hright.nr:~ss) the nmnber of 

drive slgnds 1"'-i.pid.ly increa.s(•s, for ex,n:nple to ,-_Mve 10 such RGB cornhinntio:n LEDs 

1.•-1ould require 30 i:.fr:ive s.ignah. A.s th~, n.mnbet of r:rn.tlti--colonr co1nbinatkrs.1. LEDs in 

does lhe conrplex.ity of the controning d.evke, For (1xampk,. a forge rmm.be.t of v .... iring 

paths rnight be needed. on a pxinted dtcnil: bcrn.n:-l, and <'l large ntnnber of pulse vrfd.t.h 
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IC,. which in ttlXJ\ is connf:icted to one u:r rnore cornbination LEDs, By s~~nding 

obtained frorn the cornbi:nat.ion LED{s), If th<~ ccri:nbination LED contains n~d, gn¼~n 

and blue ekmenl:s, fhen by npp.ropriate sdecti.on of brighh1(~ss of the efo:tnet,{s, ,~ny 

colour can be e:ibhdned, 

VVhilst being an h:npn:.JvenK:nt on dJrectly com1ecting LEDs: to a mk.'n::iprocessor_, 

systems using these app:rotte.hf::~ have a. nur.nber of deficiencies, These ddidendes 

indu;:k• t.he hidl co5t of H-i.e LED driver ICs,. the lhrdted ;;idd.resshvr, ran~e of tl1l~Se hus u ' t u 

cost, through the need for 111.riJti-foyt~r PCHs. \'Vhilst this H1nited. addtessing can be 

lWercm.n<i.? ·by the u.se of I2C brichrt,·~s, this add,<s extra devices ,;;\nd cost to such an . ~ 

an'angement 

It is therefore an obiect of tho~ present invention to i-'l.rovide ,in aite.nwhve to existing ... ... J:' ... 

ST.l1\·HvtARY OF THE INVENT10N 

Accordi.ng tn a first aspect of tht? present inv~~n.lion.,, there is provided a 

cormxn1nirnti.ons protocol for use in coni.:roU.ing a. pltn:a.Hty of Light Emitting Diol'.fos 

(LEDs) associated ·with respective LHD ,b-ivers,. the cc-n:rirnunkatfons pri:A-ocol 

romprising ;~ first Conunand packet containing at least one instruction for controlling 

fl first of the ph1rality o:f LEDs, and al: least one subsequent. Comi:ru,tnd packet 

containing instrnctions for controlling a:t least one subBequr~nt LBD, conn(x:ted b. 

M:ries V<l.ith the first LBD. 



ln. one fon.n, the protocol further corrrpdst~S a STARI' t1)de prior to thf.~ first 

Comrna:nd. pt"!Ck\'_•t_ 

In. (,ne frxnn, tlH,i rt~$pective START c<.x:ks are ptovid.}2:d ptio.r to eiich subsequent 

Command. pc.u:kdK 

In one fon:n,, at le,'lst one of the Hrst and subsequent Cxri.rnand packets: contains 

instructions .for contro1hng a tilurali!:y of e1ements ,vithin ;;1.respecfrve l.BD, 

clain1ed in any one of cfoim.s: 1 to ,J; 

instrm:±ion in the first Comr:nand pach:t_; ;:tnd 

ln one fo:rn\, the l.£D further cornprises :means for sepamting tht~ first CQnU11$J1d 

packet from. the sign,>i1, 

.Accon .. iing to a third aspect of the p.n:st.mt inverition, then,.' is provided a Light 

fo:nittlng Diode (LED) z:,onl:prisin.g an LED ch'iv1~r <-:i.ccordh1g to the sc·con.d form of the 

present inventio:n. 

Acco.td.ing to a: fou:rth aspect of the present. :invf11.Hon, then~ is prnvicfod. il device for 

controllinf~ a phJr~lity of Lf!Dt1, the devici~ cr:nnprising: 

Crnnrnand. packet and al:: !.east one snbsequen:t: Coi:nman.d packer; 
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In o.ne forrn,_ the :first me,'\J:1s for receiving and cn.nt.r.o.m.ng., the first mea.ns for 

sepa:rati.ng an.d thQ n1i:ans for outputting coniprlse an LED driver, 

ron-i:n1.unkHtkm.s prob:.x:ol m; cl.111111,:'.(.t in a.ny one of dait:r1s J to 4 to ~'l. Hrsl: of l:be 

p1u.ra1H:y of LED d:rivf.~rs, 

According tn a s:io:<1.th asptKt. uf t.he present tnventlon, then:_: is pnYvJded ti rnethod for 

controlling a ph.tralHy of LEDs_, the method. cmnptising: 

receiving the signal and. coritrnHing an LED in .,1ccon:b1\ce ,,vH:h instructions in 

the fi:rst Coffu-nan.d pai:ket_; 

separating th>'-! first Cotmnan.d p;-:Kket .fron\ the signal to provide a rc1uah1i.ng 

sign.ah and 
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According to a. sE:rventh aspect of the present invention, there fa provided a machirK~ 

readable rnedimn containing machine executable ir1.strn.,;::ti.on~ to peti:ortn the rnethod 

of the sixth asps3.:d of t:he p:resent in:ven.tion, 

BRIEF DESCRIPTION OF THE DRA\VINOS 

Figure l 0 - sho~.vs a ptior art ,-1.1·rJ.ng1itne.nt -wHh 2 RGH cmnbinatlon LEDs coru1ectcd to 

a m.ictoconb:o11e:r; 

microprocessor outpttt_; 

Figure 3 - shi:yi;-vs an (~xemph.try tin1ing diagran1 and co1:n.rnand S<i.:qcm:nce that could be 

.:lpplied to th.B a.n'.,utgem~'nt of Figtm.~ 2; 

Figu.-re 4 - shm•vs an al.ternat1ve exen:ipb.ry !:.lrn.In.g diagnnn and co1Yu.1iand sequence 

tLal: could he a pplk~d to the arra.ngern.ent of Figure 2; 

Figure 5 ~ shov.;1s a second exernp1a.ry implernen::tation accon:.Eng to a.n. aspect of title'} 

present invention., in .vh:kh hvo LED driver circuits ,\te CQnnech;d h) 2 

rnicn)proc;-;,ssor oul:p1.1ts~ 

Figi.ti·t~ 9 - shcn.•ls a block diagra1n of an LED d.riwir a& &h!:Ytvn ln Fignre -5. 

Fl.gu:re 1.0 - shows a dr<:llit diagJarn of an. exe1npla:ry etnbodiment of tht.~ .rnast.er 

szict.io.n of the atnl.ngz,ment sfo:.n-vn in Figure 2,: a.nd 

flif{lW211 - shovvs a circuit d:iagra1n of a.n exemplary z~m.bodiment <>f the driver 

c1°,·t<rq1 ,-.J $ . .1"'1"" ,,.,.,, •• ,.,.,o.<>JJ'CJ"t sh•'YW1" j,., r:go·iu· "'\"' ') 
... ~ ..... ~ . . -t.\.a.~ ... ., ,.~.l ~! ... ~- ~~,e....-...:;,-_,c ,tt>'· ·, -~ . ·1· ' (. ~--, -~- .. c..<.. .( -~t) -"- - ......... 

DHTi\ILED DESCRIPTION 

com.ponents according to a first aspect of the present i.rrvention. fa Figure 2 th<':.re is 



s:hovv1.1. a r:nicroprocessor 10 V>lifh a singh~ outp1H s.igrwJ 11 co.nn~~cted to LED dxiv,:r 

circuit constructed according to another ,:i.spect of the present irrvention. Details of 

LED <frivet 20 dd.ves: LED 30, 

Iviicropxocessor 10 can be any n1icropnXe::Bs{n\ from any ma11t1fachn'H\ that is capable 

of transntH-Hng a data si:rem:n out of a sing1e output- a tez:hni.t:iue ;;:;orrnnonly refoned. 

rnic.ropn:.ice8sor 10 consists nf a series of Con:u.nand packets, e~~ch intended fo.t one of 

of thf signHI is then input into the input 21' of the 1v2xt LED dri've.r 20", vvhkh then 

<l[T•ns oH ~1w n!"X\' Cnr'(""Yland n<,,~kftl• o·,v:l <'iFtrnJl~ J.1,e 1·-,,;,1,·>c>·1'~,,-1,:,,;, ··)f. fl-,,,, s1'n1·F•] v-ici 
... · ....... •.,:··- •• - } •. -·' !-,,.-•,• .... ~-• ........... $,J_ .•. "' .. ,• r~i. , .......... ,C:.~,).~'I;,, '-~ _., T' . ..,,/ ~-. ~ ~· ,,~~ .e. . .c~, .),h,. ,i;.,.~-!>.. it ...... I,.~ ... •• (:r ;,,.,C.i,._ "..,;.C, 

r;,· 
I 



·1 - 1 , - t -- ' , - ' -1 '"''I., \ '>'I' l . ' ' ;.,.; n (.rne torm~ t1e con1rnrm.1cnhon pro {)CO.t 1nc1nc.,es a :::i I.,.h. i:.:oc ~.: mo.1.cHu.cm,, 

t,-i1·1,·"'••V("(~ bv· <'H'I"" Ol' r,,n,-e ,:;1 •\s•'n 'U.'"l"'"i C'.:vrnn--r-1d yw,··1--i:,t"' 'I'!"'~> -fl·••i.<->· (',·)'"U'>:1,H:,,·-1 '')S'<"'ke'· t.c .E-..... .. _,. .• ,.I '···•"-.· ......... ,\,,q,, .. ~,,(, . w ,._tl_:,..;..-,....,;.,1 ~ l.~ _. ~ t A x·~-") ..... ).,N' V1- l~x~ ...... J..)-.;,S.- ~ ....... ~ ;u, ,••,; ....... ~ }- t-1.t,,, , ... t-

is then p;,~ssed out. of the fittit LED driver d.rcuit to thf~ second LED driver ch-cu.it and 

so on., as descd.bi~d above, Bach LED driver ci:reu.it knov,.rs to expect s::i ncvv Con-lmr;rnd 

packet vlhen it SU"s the ST.ART code, To en3u.te that the START code is passed alo.n.g., 

In one fon:n$ the LED driver drcuit 20 has the function of accepting in its Con:mrnnd 

pw;;ket. a setf:ing of the hdghtn~~ss of €itch of tbe colour ek1n.ents of its attached. 

conibirw.Uon LED, 

need. to a(.hfress information to each circuit-instet~d., zu-Jd:reSt,ing wl!l be achieved hy 

the otder nf the .=:~lectdc;,11. lnt(>tconnection. Thus, for exarnple, .. the first Co.rm-r1m1d 

packet ,.-vm be t~cct:ph.~d by the first LED driver dtcuit (and subsequent Co-rrn:mmd 

packet':l a:re s.imply pa,95ed out to Hi:e next one .in the line), Simlhdy the second LED 

driver cJn::-u.it., not seeing f:b.e Com.nl;.:l.,ni:.1 packet that -,;y~s ren:1o·ved by t.he first LED 

driver ci:r(:-uit,, vv:Hl accept the second Con1_mand: pack.et transmitted., and. pass on any 

m.icroprocessor 10, This sip1.:l.1 is input to fhe .input 21 o.f fhe first LED clrive:r device 

70 (fer ex.,,,,nnh::- ';tS s,"1,:<n in fi,.1-t:ffP '?} 1n 01~e fon:n tht" si,-.--,.-,.,,1 •~'1'"' 1',--,,·•"l1.1··1•" ,~ scr ;." °f\'-"I~ .,.,,.,. , ... , ...... , ",:. .r· '-"Xh--. · ·:f) .---:.:-.~8-· ... , ... ' /', --t--f:~,l-1;~< J;.J.t.f},--~o ..... ,,, \., ....... ,..,<,,._J_,._") ... · .... 



0Jnunmki packet that follows is fot lts use_, and subsequent co-:r.u.rrnmds are to be 

relayed out to a subsequent devin.~. 

technique v,.rhkh ls t-vell established in !:he prior art Another possibfo m.dhod is to 

-h,,,-,,,-..,,n~1't ,,-s..,, C'"'1l"'""q1,·:'l n,•v<H,-,,.., '~",, c:J·>"'-''~l-'1 of ,,;i:;v, .... rJ1..-,•,,., .. ..,. . .,,, ,,o.-••>·:>l' A-·, .. ,,. l ... ;~-c ,v-,t~ "') 
\....).. s;.,1;.s,_l.);)'... ~ ... '- ~ .. U .. ~; ·"'-~· -.. UJ: ~(.., ,:.,:t.,..:, .t:' v~ t,,.t\~~~.t ,~~ :"..~ ,.~ ,...,;:, \:,.~. $. · ~>--r..~ J J: ~w. J. ,.,.{ H., ~,-,...,_-:, >...~Js..U....( -.,.,,i,.(-.,,;.t{~ . .L•.d.~Y .... .x."'_<.,.v, i.~. 

transrnit a '"Break'·' synibol as the ST.ART code .. vVhilst these are t.-vo suihtble 

n1t~frwds1 them am tna.ny others that provide fri,~ S<tme behaviotu-. 

FoH(n,ving the START ccHie 110, \\then ptesent,- is the first Co:rn.tnrrnd 120, 0l1lis 

Comrni~:nd contains co11trol Lnfon1t-.1tinn. for the fi.rs{ LED drivet 20 to control drn 

v,:ldous E!kmen.ts cf the LED 30 to vv-h.kh it is connected (sec Figure 2). lh, ... _:.on . ~ . " 

Co:n:unand so m, to he not p.reseDt., or ignored hy subsequent LED drivers,_ and 

"<e,h•,-,i1g•~,,,-I-,:;: <)>' qt]·,s:•1"\,,r1'~,., i\•,,c,{K•'•:n·.-1·~ "1"' ~-1\,,1·•:cl i:l'.'~'l') 1't,::. ,·n.r"r-r1t ".i'') to th<> n_p-xt I 1:ZD .1.\,.,.,-;_..,o,,._.c,...., .,.:.l.\.~~-w .;.,..,~ , ... .,,...~~ ~, '-~'-'· .t~..:.. :t';!C..<J..-..... ,. 5. .e., . ._, {;J.).>t;•} .L v..:. . ~-• -~- .lot.~ · """""' . :.:: .. , .. , .•. ~ . .. , .. S,"'. -• 

ddver 20' in the series, 

rnore or le,%., depending upon the n~quiriv-0. function of -the LEDs to be C<)ntrolled, For 

exa.rnple., if there art~ :n10:re Coi:n.t-n.a:nds t+:.an LEDs, the extra Cotnmands couid he 

sh:rrr~lv ienored. If the.re ate fov,rer Co.rnnmnds than LEDs., either the extra LEDs rnav r ~ o ~ 

not be provided insbrw:tio-Its, or the extra LEDs rnay perforrn the san:H.~ function a_g the 

last LED 1Nhkh had a specific Conm1.a11d, or could be ot:he.r~vise conn,.2ctt~d. to 

n1··,~,-,,-)H~ 'l' 1:/.f),;; t·1 ...-;,:c.1•fnr·>V< tl:..."-' ·"'"1TI""' f,·nv,-t,;,,~1 <><-, t''l:.., :'!"''" t• .. t. \• ..:. ~-~ ~... ..,. .. .. •-· J..,. J· -L-., .. ,. . • ,. .L< li. . ~-,-· ,;.n.,~ . ~-t: ... ~ . .;:.~ ... t •. ~•n ... i > .• .i:... , ,S: ~-t. ~»,,... ~ 

removtxl, vv'ith subsequent Co1nrnnnds BO and 140 .ren:1.aining, This is the strudure 

of the sig-:nal 01\ ·foe 01ttp-ul: 22 of LED d:rh.rer 20 and the input 21' of LED d:dver 2.0" fo 
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Thii strudm:-e of e~'l.ch Command htin be l:ai!ored for the required operatfon of f~ach 

individ:ual LED 30, In one e>;;ample., the stnKtnre of the Cornm<~.nd c.ln h,} a set of-

Commrmd rnight comprise typirally hetv.,ree:n '-* and 8 bits to encode the brightness 

levels of the Red .. -Green,, and Bbt'. co:rnponent LEDs, i\.ny p.rec:we <..'">rdedng or 

encoding of fr1ese brightness. k.-vefo is ttnimpm:tant,- provided it is applied 

consistently b~}hvi.::\t:m the r:n:k:roprocessor JO and ,~H LED d:river c.ircuiht 

other n:umbe1'; v•lithout addjtionttl hardv,;-;::m~ intercornHx:tions being n:iqui:red b.:s thE.i 

m.icropwcessor, ln <"lrH)t:hei: frrn:n, this itrrangernent could be used t.o (bdve hvo or 

rnote LEDs havin\~ onlv one colour con:mone:n.t, nr h2rvtncr a.nv nurnber of cohnH' <~- ·' t -.:.:• ~ 

or other control <.Xn:-nponfints( for eXJ;lrnple, the microprocem-,or might st;::t ;;\ ffo.sh 

patt.:_,n·n on a LED,. or i::ornhination LED., by setti.ntt a flash rate, or setiing pe.riods of 

tir-r1t: for a LED or LED cornpnnents axe to be sv·tltched on and off. 

Fm: ex.;u--r1pk, a syst:ern nh~Y have 'l O LEDs, 5 of ,-vhi ch Blsfl 1x~ ~jingle colour 

con1ponen.h3, 2 rri.ay he 2-colonr o::.nnponenb5 ~nd 3 .m.ay be 3-colour con1ponents, 0£ 

1 . (j ... C\.. i i · l 1 .. · t~'l "' ' 1 ' -~ J ,, ' • t· ·... ,,.., 1 nv1 tor ~ iJVd.s axK a 1ng :1 pu se J:or" ,,t us, .h na1:a Dh <. .. et1n1tl,)n . ()f t.ne LO.mmanc 

packets rould brs. "mt fY' having 60 u.s \vidth vli.t.h a 20us k,-i;-v ,;i:n.d a 40us high pulse, 

'I'he '''Bit.1'' definition could have<'\ 60us v'tir.H:h \•\>1th 1mns 1o,N' a.nd 2Uus high pnfoe, 
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does so in accordru.1ce ,vith a softt;,va_r~ prog~rrm1, An B:K~1.mple of a suitable ptogrnrn 

for c<xo.trolling five LEDs,. 2 of a si:ngk: cokn:tr cn1nponent ~1.nd 3 of 3 col.our 

.i\ssurnp tions: 

order 

A s.in.gle colour LED has its brightness set by the Red f:ornponent of a 

O:..mu-nan.d only 

A sult.~1-bfo coding sysh.~1n has been: chosen for the Corm:nands and HK~ START 

brightness., anything, a_nyfhing) 

Send the Comrnand .for fhe SE¾;On:d single eoJour LED co:mp.rising the sd 

ln an alter:native form of th.e present 111:vention" th€ si~;na1 ge:n.f-.."..Wl::ed by the 

r:nicr.oprocessor 10 need not have a ST.ART code ernbed(k!d therein. In th.i.s case,_ hvo 

1.n..icrorJrocessoT nutpnts :r.n.a.v be used, the first such nuh:mt heJrn,,,· vsed to slP·n.aJ tlw .. / .r "-.~ o 
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the stream of Cornmands lx~ing sent i:o each of tht~ d.dv,'n- circuil:s i.n t:ur.n, Such rn1 

encoding of the Corn .. martds couk:l. co-i:nprise digital dn.t'd.1 typically n.s n. stn.:arri of 

biuarv dfrd.ts tbits'"i. 
.,., 1.,..) \ .• 

like elements are n1.tmbe:red accordingly. In this ilnang:ement., :rnicrnprocr-:.ssor 10 hHs 

In fhls ar..range:rnent, LED drivers 20t 2(f,,. \,Vin have s:i. third input 23, for receiving 

tl-m STA,RT code fror.n rnicrop.n)cesso.r 10. 

STA.RT code is provided on ontput 12 of .n:1.kroprocessor lD and input to each of th,:s 

LED drivers 20 vi,1 respective i.npul:s 23. Ruvv H shov\rs lhE.! st.rudu.re of lhe. sig-na1 

?,·enc1'ated by rr:dcn-:rp:rocessor "10 and outout on output 11, to he received b'il each LFD 
~ ~ A ~ ~ 

rnodufait.ion (PW~-✓:l} ch.anneb bkx~k l.? for application to fhe cornpnnenfa of the LED 

( ' ' , ' ' ~· .,, . , ' 1 1 ?O •') ·11 . ' .k ··H.> ,not s:.n.cn,,'n) vu:i an opttoni:n Cl1n·en,'. mruttng o oc.;,; ·";;,, <..... sni ator/ c1oc . .-·· gen.e.rator :.:C.o 

p:rovkh~s the b:rnirw; fo.r block PWI\.J block 27, .... )_,,,.• 
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22- If the ST.ART code is to be 1<e~.~Bm~:ratecl. and pass1o.~d fb:rough to subsequ~mt d:dvets., - -

this is done al: block 35 and p:rov:ided to ontpuf 22 v.,rith the ternain.ing Conu:nan.d 

codes from block 2.6 .. 

27 for apnhci~hon: to the conronnents of the LED (not sh01-vn1'i vfoi a.n ontfo1wJ i::u:rtl,mt 
... ~I.. .t , £ 

hl.ock 27, 

havino~ p.roo;.ra:r.nrn1:x1 thereon instructions tn canv ont the .hmdions of the -c.,, ... e. ..,. 



foyouf and fon.c:tion of the sur.roundinF drc-u:H:ry ·will be a:nnare:nho the 1::ien,on , },; ;,. .r-- r r 

tikiUed in the art and will not be descdbed in detail hm:ein. 

ca-so.H.{,;:d in dnlsy--d1.:.1.in style. Each LED :30, 30', 3{l'"' t~-t.c. would be associated v.t1th 

its (Ji.\/n dxiV\:ff 20, 2{Y, 2or-· td ,c. 

piurnlity of LEDs, 'fhe frr&t csSp€.\(.:t of the rnethod provh:ks for th.e generation of a 

s1gn.a1 or data strean, according to th>::' protocol ch.iscribed. above, In parl:icuhr; the 

gen€\niting a first Curnma.nd packer, ggrn~rating at .k.i~st on8 subsequent 0:>1Yi1-ruu1d 

pack.et and then outputting lIK~ signaL A forther (~sped: of the 1nJ.:·tl1od indudes 

processed in the smne ,A-'"ay with .rnspto;ct to the at least ont~ subsequent Com.rxmnd 

packet 
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containlng a.t least one iristmcl:ion for contn)lH.ng Il: first of tlv.~ plurality of LEDs,. and. 

generating at least nne subst~quent. Com.rnand. p~tcket conta.lning instn.1di0ns for 

cont.rolli:ng at lem;,t ont~ subsi?qu:ent LED., co.1.meded in series \Vi.th th~':. first LED. ln 

another {onn! tfo,., contpu\:er executrd)le insh:ndions cmrne th.~ <:o:rnpu.te:r to also 

gen.crate a STl\RT rode s:1nd fasert this in a data .stream. in .fro.nt. o.f the Con:nnand and. 

subsequent Ccm:nnand. packets, rn .-1.nother fo.rrn,. the co.mpute:s: exec-u.l:ahl.e 

instructions Gtnse t.he cotnputer to gt~ne.n,1te separate START codes prio.r to e$ch of 

Jn anollter aspect_, the t:ompti teer executable in~trnctions also c;:1use t, ccm1put.er to 

perfor.rn the sh~ps perfor111ed by the drive.r 20. As described \N:i.fh refen~nn~ to Fi.gt1te 

8., the comput1:::r i:.\:r1..Jd dso bi:.· a .rn,h:.Topro-cess•,)r. ln this .~spet:(, the cornputet 

packet., separating the first Ctxrn.n-rn.ud. packet fron.1. th.e data sb'£an1_, i;.:on:troHing an 

I FD W''-<")''"J':xt,.:wl i.v1't1·, f-f-,.:, ''•)l")n,,•·<>·•· 1'1" :1,v,,·,1•,-{-,,:,,·'(,.c' -<,<>jtJ-, 1''"<:;;'T"'''{'i<')l'"- ln l 11i:< >-'xi-~~---·~•··~~ ... _-,;,.._, . ....__, __ ..,"- w-.... 1 ... .,,l).t; "---:.. .:,.,.J:':'.~,i.~, . .J.. ~ . .). ,...,_:,,,,,.."'-~• , • .c,.,._ .,. - ~,.. .t .-r.c. •• t~~.\...)."'_,._,...,_. "-'-- ~ ........ ~.,,,, i.-!c. .__t 

In one form,, th€ cornputer executable i:n.stwctb:rts n-i.ay <-1lso cause the cor:nputer to 

detect a ST.ART code in the data stream,- and dther pa.ss thc:it. START code thmngh 

and output it '.With th<:.~ at foast cirie subsf.!q_-1.1ent Comn.1a:nd packet o-r gern::.:.rah:.~ n nevl 

START code axu:l output t.1:mt \-V:ifh Hw at 1m~st one Co.mr.nm1d packet 

In another aspect of the irrvention,, there is a:lso pn.wided a n1.achine n~adabk rn.edium 

co11.htining the 1.:r1achine l:.':xecutable insttudio:n.s descri.l~d above, Such a machine 

rne:rnory n1:Hli.u.rn, indnding a CD_, a DVI:'.i; ~, F1a,sh drive or other portable mcn1.ory 
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In one ernbodirne.nt:, t:he LED driver circuit cotild he irn:pieml'.mted as an. intf..igrated 

drcuit, using a suitabk.• sernkondu.cl:or technology such ~~s hut not lhn.ih~d. to sitkon. 

A variation of this ('mbodh:nt~t\t s;"lnuld bt;~ to attach artd h:1t1c.~g:rah~ the dn::uit ·wlth an 

ekrnen_ts, In such an cn-ihod.h1i.e.nt tb.t~ c1.1trent lhnh resistors may b;;.> integrated., or 

l'!''t)l ... ,,.,,,,,·l tl'-' 6 t, .. ,,.,.,.,., ~!-<',>• h;s,s:;'-'>(.:l ''" ,·1•s>n·1· l '1n·'1't·i' q,·,· "'l.i.'r .,..,1 ''"'"'l:}'•·>, ... \·. h•,t1-.. t··u,s}1.r.''t··1i1•"·,:. l·• .·,'1 ... 1<• -·-;: .C-.~~'-. t} <:i: . ..e.~~·."-\."Q,J.y;,..\..•~ ..... ~.-"--..:..:..;J,-..;.'-.< ..... .....,.,,;,.l. -~-~ .• .f.:l<·.--<.:l'-.."-t,"'--··->--... .. q . .._:, ~~·'.!< •• 11. ...:.,i;. .. . }.'>-..). c, .... ,A:.:.-....:.C_.< 

m.JlJHJts frm:n micropron::ssnr \Vould. include a fifth eled:rical connection. ·lrncd to 

indicate the start of a nev'-" stn;":arn of C<: .. \t1U1);.tnds. 

RBG LEDs to be completely ·updated in 1ee,s than 3 .rn.Hlis<2cot1ds. Naturally., opera.don 

,~t even fosh~'1' ,.:;~~f'f'd'-> '<-•vnulc' ix, straio·btfnn.-va"d and Yield. crir,1n1!'.~n,:.pratelv Jo~Nl"l' ,;..., - ., ·••·• · .,. ,._ ' ~ .. -.. J· ·• •· • ·•· • · -C • • ).. ~, >.C;-'' ·. .. o;, l. •,• ~ . ;. ~ ,.,, · · \., •. -., , .... .:, •., .J:,• ... x~ . • .... , ~• ..• ~ . ..., 

updah~ tin1~~s, Natt.n-a.lly, t1.1hfi'<2 rapid -apdate or onJy a sn:u~l1 w.m1.ber of LEDs fo, t:o be 

controlled,, a Jcr;-ve.r .t'ate vvould also be suihfble 

excem:k,d,: :it al!.o'ws a sm.dl .nu.r.nbl'c:r of drive sig:na1s froxn the o:>ntrolling device; and 

it. offers tlK: benefit of integrating such a LED (.tdver cin:uit into the san1e romponent 

Pa.ckm1e as the coufr.1.ination LED. lnh~g_r~tion o:f th:.! driver cil'cuit. into the LED 
V U 

11as.:kage m.inimh,es the overall cost- and dnun.atica.Uy reduces the nuJnbf..1r of e1ectr.ica1 

i.nt£~ro:::n11.ediot1s betv/ec.n the driver JC and the colour deme-nts of the co:r.nbinatiort 
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such as telev.isions, digital set-top boxes, Si.nrrid systen-11.\, DVD players, CD playe.:rs, 

ren1:ote control un.H:s. It ;;11so ind:udf.~s con1.pu.ters and <.xnnputer periphera:is, and 

displays for ·vehkl.es <01.nd i)ther de·v.kes, The various aspects of tfo~ present invention 

can ak,cJ lx~ appl.led to etectronk d.evkes that ha"\A~ not yet. bN~n invented at the thne 

of HUng the present app!ica.ti.on. 

It. 'i-vm be underntnod that the above has been describc·d. iv.iJh reference to p;_t.rtkular 

etn:bo-dt.ments and that rnanv va.:ria.Hons and modifk:ations nui:v b~~ made Vfithtn fof., 
./. ,.,· 

and •'1i.nclw:.Hng'" 1-vHl he understood. to i.nlp!y fhe indu.sion of a stated :integer or 

The reforence to any prior art in this s1x.:dfication is not., a.nd should not. be taken as, 
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TlfE CLAHvlS: 

] _ /\ t~crrnmu.nio-1!:ions prnh.xol for ·use in conh'.oHing- '°' plurality of Light EmHti:ng 

Diodt~s (LEDs) assod;;:ited 1-vith .re.spective LED drivers,- the cor:n:mrm.icatlons protocol 

comprising ,\ first Co.r:runand packet conl:aJning at k::ast one i:n.stti-Jct.inn frw conb:omng 

a first of the phtrnlity of LEDs . ., and at least oni:.i suh%~quent C\.rn:u:nand packet 

2, A <:.\..'1rnmunirntions proto,;.:o1 flS daJ.m.;id in cb:in:1. l .fur.thet comp.rising a START 

'.i A coi.ni:nunkations profocol a.s d.a.hn.ed in dain:t 2 v,.1herein respective STAirr 

zxx.ics are provided prior to e,,Kh su.bseqmmt C1.m:)nw.r1.d packet 

4. ls. cunm:uxnicat.kms protrx.:01 tts dairned in ckun.'l. l \.\rfo::::n~in at least one of tlrn 

first and snb;equent Co1nrnand packets con:t~lns instructions .f:01' controlling.~ 

phu:al.ity of ek~rnenh1 V•l.ithin. a rcspcct.h.,,,.-,} LED, 

5. i-\ Light Emitting Diode (LED) d:dver cnu1pd.sh.)g: 

(>_ /:>., Light. Ern:itting Diode (LED) d.dver as d"Ifr:rtf:d in daim 5 frn:th£r comprising 

7- A Light Emitting D.lodt~ (LED) crnnprising .:tn LED driver as cfoirnt.id in dain.1 



first means for separating the flt'st Cor.omand packc:t from the signal to 

controlUng, the first me.:\ns f o.r sepan'lting and tht :rneans fot outputting corn.prise an 

LED drivc1-. 

12. .A device .=1s cfo:frned in claims 10 to 11 .further conl:pr.ising <01t foast one 

snbBequent driver associated v~rith at foast one subsequent LED. 

a ph.nYilHy of LED drivers as dairned in claim. 5 .for controUing a re~,:pective 

one of the pluri,litv of Uv,ht Emitttrnr, I)iock-:s; <'tnd ... ... ,_ ..... 
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14, A niethod for conh'ol:Ung a pl.nrality of LEDs,- the tn<?.thod cnrnprising:: 

geJ1.e:niting and outputting a signal conlrwising a START code, ~l first 

Com.rna.nd p<:i.{;k(~t and at foast ont subsc,quent Contrn2lnd P<lcket 

foe first Comm.and pai::ket; 

sign.al; and 

15, A machi:n(~ readable medium containing rnai:..:hine executable instrndit)n8 to 
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