
c12) United States Patent 
Vasylyev 

(54) COLLIMATING ILLUMINATION SYSTEMS 
EMPLOYING PLANAR WAVEGUIDE 

(71) Applicant: Sergiy Vasylyev, Elk Grove, CA (US) 

(72) Inventor: Sergiy Vasylyev, Elk Grove, CA (US) 

(73) Assignee: SVV TECHNOLOGY 
INNOVATIONS, INC., Sacramento, 
CA (US) 

( *) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 123 days. 

(21) Appl. No.: 14/969,898 

(22) Filed: Dec. 15, 2015 

(65) 

(63) 

(51) 

(52) 

Prior Publication Data 

US 2016/0097890 Al Apr. 7, 2016 

Related U.S. Application Data 

Continuation of application No. 12/764,867, filed on 
Apr. 21, 2010, now Pat. No. 9,256,007. 

Int. Cl. 
G02B 6132 
F21V 8100 
G02B 3100 
G03B 21120 
HOJL 311054 
G02F 1/1335 
U.S. Cl. 

(Continued) 

(2006.01) 
(2006.01) 
(2006.01) 
(2006.01) 
(2014.01) 
(2006.01) 

CPC ............. G02B 61005 (2013.01); G02B 31005 
(2013.01); G02B 310056 (2013.01); G02B 

610038 (2013.01); G02B 610055 (2013.01); 
G03B 211208 (2013.01); G03B 2112066 

(2013.01); HOJL 3110547 (2014.12); HOJL 
3110549 (2014.12); G02B 6/0053 (2013.01); 

111111 1111111111111111111111111111111111111111111111111111111111111 
US009880342B2 

(10) Patent No.: US 9,880,342 B2 
Jan.30,2018 (45) Date of Patent: 

G02F 1/133605 (2013.01); G02F 2001/133607 
(2013.01); G02F 2001/133628 (2013.01); 

Y02E 10/52 (2013.01) 
(58) Field of Classification Search 

(56) 

DE 
wo 

CPC .... G02B 6/0038; G02B 6/0053; G02B 3/005; 
G02B 3/0056; G02F 1/133605; G02F 

2001/133607; G02F 2001/133628; H01L 
31/0547; HOlL 31/0549 

USPC .................. 385/33-36; 349/56-67; 136/246, 
136/256-257; 362/600-629 

See application file for complete search history. 

References Cited 

U.S. PATENT DOCUMENTS 

3,973,994 A 
4,143,234 A 

8/1976 Redfield 
3/1979 Johnson et a!. 

(Continued) 

FOREIGN PATENT DOCUMENTS 

4016665 
2010033859 

1111991 
3/2010 

OTHER PUBLICATIONS 

U.S. Appl. No. 61/098,279, filed Sep. 19, 2008-inventors Joseph 
Ford and Jason Karp, pp. 1-65. 

(Continued) 

Primary Examiner- Thomas A Hollweg 
Assistant Examiner- Guy Anderson 

(57) ABSTRACT 

An apparatus for distributing light from a planar waveguide 
through a collimating array. Light received within a wave
guide is propagated transmissively and retained by total 
internal reflection, except in response to impinging upon 
deflector elements which sufficiently redirect the light to 
escape the waveguide into a collimator array that further 
aligns and distributes the light. 

33 Claims, 23 Drawing Sheets 

Case 6:20-cv-00139-ADA   Document 1-5   Filed 02/21/20   Page 1 of 55

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


(60) 

(56) 

US 9,880,342 B2 
Page 2 

Related U.S. Application Data 7,278,775 B2 * 10/2007 Yeo. G02B 6/0041 
362/19 

7,391,939 B1 6/2008 Williams 
Provisional application No. 61/214,331, filed on Apr. 7,606,456 B2 10/2009 Nyhart, Jr. 
21, 2009, provisional application No. 61/339,512, 8,177,408 B1 * 5/2012 Coleman. G02B 3/005 

filed on Mar. 6, 2010. 362/615 
8,638,408 B2 * 112014 Wang. G02B 3/0043 

References Cited 349/62 
2005/0141843 A1 * 6/2005 Warden. G01N 15/14 

U.S. PATENT DOCUMENTS 385/141 
2006/0050533 A1 * 3/2006 Yang ................. G02F 11133606 

4,257,676 A 3/1981 Greubel et a!. 362/613 

4,357,486 A 1111982 Blieden et al. 2006/0077123 A1 * 4/2006 Gaily. G02B 6/0053 

4,411,490 A 10/1983 Daniel 345/32 

4,505,264 A 3/1985 Tremblay 2006/0077154 A1 * 4/2006 Gaily. G02B 26/001 

4,511,755 A 4/1985 Mori 345/85 

4,529,830 A 7/1985 Daniel 2008/0086289 A1 * 4/2008 Brott . G02B 6/0061 

4,638,110 A 111987 Erbert 703/6 
4,691,994 A 9/1987 Afian eta!. 2008/0271776 A1 * 1112008 Morgan ................... F21S 11100 
4,863,224 A 9/1989 Afian eta!. 136/246 
5,089,055 A 2/1992 Nakamura 2009/0016057 A1 * 112009 Rinko G02B 6/0016 
5,268,985 A 12/1993 Ando eta!. 362/268 
5,515,184 A 5/1996 Caulfield et a!. 2009/0064993 A1 * 3/2009 Ghosh. F24J 2/067 
5,560,700 A 10/1996 Levens 126/685 
5,806,955 A 9/1998 Parkyn, Jr. et a!. 2009/0067784 A1 * 3/2009 Ghosh. F24J 2/06 
5,877,874 A 3/1999 Rosenberg 385/33 
6,002,139 A * 12/1999 Katagiri . G06K 7/10702 2009/0126792 A1 * 5/2009 Gruhlke . F24J 2/067 

250/227.24 136/259 
6,008,449 A 12/1999 Cole 2009/0147179 A1 * 6/2009 Yamashita G02B 5/0221 
6,021,007 A 212000 Murtha 349/64 
6,072,551 A 6/2000 Jannson et a!. 2009/0195729 A1 * 8/2009 Little G02B 6/0053 
6,091,020 A 7/2000 Fairbanks et a!. 349/64 
6,151,169 A 1112000 Kim 2009/0262528 A1 * 10/2009 Chang ............... G02F 11133606 
6,163,641 A 12/2000 Eastgate 362/235 
6,274,860 B1 * 8/2001 Rosenberg . F24J 2/06 201110226332 A1 * 9/2011 Ford F24J 2/067 

136/259 136/259 
6,323,415 B1 1112001 U ematsu et a!. 
6,333,458 B1 12/2001 Forrest et a!. 
6,464,365 B1 * 10/2002 Gunn G02B 6/0018 OTHER PUBLICATIONS 

349/62 
6,560,030 B2 5/2003 Legrand et a!. WIPO, counterpart PCT Application No. PCT/US20101031949, 
6,730,840 B2 5/2004 Sasaoka et a!. International Publicatino No. W02010124028 dated Oct. 28, 2010, 
6,775,460 B2 8/2004 Steiner et a!. inclUding international search report and written opinion dated Nov. 6,804,062 B2 10/2004 Atwater et a!. 
6,819,687 B1 1112004 Fein 30, 2010, pp. 1-141. 

6,847,669 B2 112005 Pemer 
6,948,341 B2 9/2005 Beach eta!. * cited by examiner 

Case 6:20-cv-00139-ADA   Document 1-5   Filed 02/21/20   Page 2 of 55

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Jan.30,2018 

D 

75 

FIG. 1A 
(PRIOR ART) 

Sheet 1 of 23 US 9,880,342 B2 

D 

FIG. 1 B 
(PRIOR ART) 

Case 6:20-cv-00139-ADA   Document 1-5   Filed 02/21/20   Page 3 of 55

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Jan.30,2018 

FIG. 3 

Sheet 2 of 23 

14 

FIG. 2 

US 9,880,342 B2 

2 
~ 

5 

4 

Case 6:20-cv-00139-ADA   Document 1-5   Filed 02/21/20   Page 4 of 55

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Jan.30,2018 

F\G. 4A 

11 

F\G. 48 

Sheet 3 of 23 

14 

6 

US 9,880,342 B2 

2 
,/ 

5 

Case 6:20-cv-00139-ADA   Document 1-5   Filed 02/21/20   Page 5 of 55

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


