N O T A R
US006473554B1

a2z United States Patent (10) Patent No.:  US 6,473,554 B1
Pelka et al. @#5) Date of Patent: *Oct. 29, 2002
(54) LIGHTING APPARATUS HAVING LOW FOREIGN PATENT DOCUMENTS
PROFILE DE 23 09 586 8/1973
(75) Inventors: David G. Pelka, Los Angeles, CA BE ;gzzigz %}ggg
(US); John Popovich, Del Mar, CA DE 4237107 Al 5/1994
(US) EP 0403 764 Al 4/1990
EP 0442 529 A2 8/1991
(73) Assignee: Teledyne Lighting and Display EP 0531939 Al 3/1993
Products, Inc., Hawthorne, CA (US) EP 0732 679 Al 9/1996
EP 0 733 928 A2 9/1996
(*) Notice: This patent issued on a continued pros- EP 0733 850 A2 3/1998
ecution application filed under 37 CFR GB 2283849 A 5/1995
1.53(d), and is subject to the twenty year ;113 6?3282(1); z; 1222
Il)gt:nt 2term provisions of 35 U.S.C. P 143200 6/1990
@x2). WO WO 92/13232 8/1992
Subject. to any disclaimer,. the term of this xg xg 23;8247‘2; A2 sﬁgg;
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days. OTHER PUBLICATIONS
U.S. Patent Application No. 09/620,015 entitled Lighting
(21) Appl. No.: 08/936,717 Apparatus filed Jul. 20, 2000.
) U.S. Patent Application No. 09/334,848 entitled Lighting
(22) Filed: Sep. 24, 1997 Apparatus Having Low Profile filed Jun. 16, 1999.
L. 3M Optical Systems Brightness Enhancement Film (BEF), 2
Related U.S. Application Data pes., 1993.
(63) Continuation-in-part of application No. 08/764,298, filed on Primary Examiner—Hung .N~ Ngo
Dec. 12, 1996. (74) Antorney, Agent, or Firm—Knobbe, Martens, Olson &
(51) Inte CL7 oo Go2B 600 Dear LLP
(52) US.CL oo 385/146; 385/901; 365555 7 ABSTRACT
(58) Field of Search ................................. 362/555, 559, Disclosed is a low proﬁle lighting apparatus that is particu-

362/560, 561; 385/146, 901, 14 larly advantageous for use as a backlight for illuminating a

display. The lighting apparatus includes a waveguide

(56) References Cited coupled to a light source for injecting light into the

U.S. PATENT DOCUMENTS waveguide. The waveguide includes a plurality of elongate

structures for ejecting light propagating within the

1,734,834 A 11/1929 Steward et al. ............. 362/300 waveguide through a predetermined surface of the

2,448,244 A 8/1948 AmOld ..o 40/546 waveguide. Another embodiment of the waveguide includes
2,761,056 A 8/1956 Lazo .....ccccviviiriirinn. 362/26 . . . .

2.907.869 A 1071959 Hudson et al. ............... 36227 @ contral region of reduced thickness that redirects light

3223833 A 12/1965 Protzmann .................. 362/26 propagating within the waveguide. The lighting apparatus

3300646 A 1/1967 Casebeer ...... ... 250/228 has a low profile so it is particularly useful in areas of limited

3,349,234 A 10/1967 Schwarz ........cccoc....... 362/26 space.

(List continued on next page.) 48 Claims, 13 Drawing Sheets

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 6,473,554 B1

Page 2
U.S. PATENT DOCUMENTS 4,998,804 A 3/1991 Horiuchi ....coevevveveeannne 362/26
5,008,658 A 4/1991 Russay et al. ... ... 345/87
3,539,796 A 11/1970 Zychal ..ooooooovervriveeee 362/552 5029045 A 71991 Sanaietal. ... 366
;’2?8’22} i 1(6)/3;} &}Idolph s ;ggggi 5020098 A 7/1991 De Vaan .......cocooe...... 349/113
610, / est . / 5050946 A 9/1991 Hathaway et al. ............ 385/33
3,752,974 A * 8/1973 Blaker et al. . . 240/8.16 .
5,070,431 A 12/1991 Kitazawa et al. ............. 345/87
3,754,130 A 8/1973 Stone et al. ......cuueunnenn. 362/29
5,083,240 A 1/1992 Pasco .ccceeeevevenneeveennnnns 362/26
3,821,590 A 6/1974 Kosman et al.
RE33987 E 7/1992 Suzawa ......... 349/67
3,957,351 A 5/1976  Stockwell .. .. 349/62 .
. 5,128,783 A 7/1992 Abileah et al. 362/268
4,011,001 A 3/1977 Moriya ............ ... 349/65
5,143,433 A 9/1992 Farrell
4,043,636 A 8/1977 Eberhardt et al. ... 349/65 .
. 5,161,041 A 11/1992 Abileah et al. ............... 349/62
4,115,994 A 9/1978 Tomlinson .... ... 362/26
5,166,815 A 11/1992 Elderfield
4,118,110 A 10/1978 Saurer et al. . ... 349/61
5,169,230 A 12/1992 Palmer ..........coeeveennen 362/350
4,183,628 A 1/1980 Laesser et al. . 349/64
. 5,202,950 A 4/1993  Arego et al. ...... .. 385/146
4,195915 A 4/1980 Lichty et al. . ... 349/11
5,237,641 A 8/1993 Jacobson et al. ........... 385/146
4,212,048 A 7/1980 Castleberry ... ... 362/19 o
5272601 A 12/1993 McKillip
4,252,416 A 2/1981 Jaccard ......... ... 349/65 .
5,303,322 A 4/1994 Winston et al. ............. 385/146
4,257,084 A * 3/1981 Reynolds ... ... 362/31
5,339,294 A 8/1994 Rodgers .......coccevevinns 368/67
4,392,750 A 7/1983 Mettler ...... ... 368/67
5,381,309 A 1/1995 Borchardt
4,440,474 A 4/1984 Ticka ........ . 349/63 .
5,410,453 A 4/1995 Ruskouski
4,453,200 A 6/1984 Trcka et al. .. 362/31
. 5,414,599 A 5/1995 Kaneko et al.
4,528,617 A 7/1985 Blackington .. 362/558 o
. 5438495 A 81995 Ahlen et al.
4,560,264 A 12/1985 Kitazawa et al. 396/374
5,440,197 A 8/1995 Gleckman ................... 313/110
4,616,295 A 10/1986 Jewell et al. ... 362/31 .
. 5,481,637 A 1/1996 Whitehead ................. 385/125
4,649,462 A 3/1987 Dabrowolski et al. 362/2 .
5485291 A 1/1996 Qiao et al. .......cceueeeee 362/31
4,706,173 A 11/1987 Hamada et al. ..... 362/341 .
. 5575540 A 11/1996 Ishikawa et al. .............. 362/31
4,714,983 A 12/1987 Lang ... 362/27
. 5,618,096 A 4/1997 Parker et al.
4,720,706 A 1/1988 Stine ............ ... 345/84
5655832 A 81997 Pelka et al. ................. 362/296
4,723,840 A 2/1988 Humbert et al. .............. 362/23 .
5,678,913 A 10/1997 Ishimaru et al.
4735405 A 4/1988 Henkes ..oooveoveevernen. 349/62
. 5,684,354 A 11/1997 Gleckman ................... 313/110
4,737,896 A 4/1988 Mochizuki et al. . .. 362/301
; S721,795 A 2/1998 Pelka ...ocovorveeereeeenan 385/37
4,766,526 A 8/1988 Morimoto et al. 362/255
5,806,995 A 9/1998 Parkyn et al. ... ... 362/31
4,798,448 A 1/1989 van Raalte ................... 349/62 o
5,883,684 A 3/1999 Millikan et al. .............. 349/65
4,826,294 A 5/1989 . 349/67
6007209 A 12/1999 Pelka
4875200 A 10/1989 368/67
. 6,007,225 A 12/1999 Ramer et al.
4,910,652 A 3/1990 Rhine .......cceevvvveennennnnns 362/23 6.061.480 A 37000 E
4,914,553 A 4/1990 Hamada et al. .. 362/560 0L / z1a
4945349 A T7/1990 Sanai .......cc.eeeeeeennennnnns 349/58
4972394 A 11/1990 DiMarco ..........cceeen. 368/227 * cited by examiner

DOC KET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Oct. 29, 2002

Sheet 1 of 13 US 6,473,554 B1

20
Tg. 1A 24 /

4 SSSEEES SN 22
45 ‘ \

L I8

44 40 jg 42

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com



https://www.docketalarm.com/

U.S. Patent Oct. 29, 2002 Sheet 2 of 13 US 6,473,554 B1

; 4 J 4 60
< T~
N N N N N\ AN\ N
77_] \\ N \\\\ N \\\\ N \\ \\ \\ \\ \\ N \\\ \\\\ N \\\ < \\\\ N \\\ N \\ \\ J
OO O O AN N\ OO AR A AR R R AR R R A
— AN NN R R R AN OO 0NN OO AT OO T NI

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Oct. 29, 2002 Sheet 3 of 13 US 6,473,554 B1

[A)OC KET

L A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g 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
O 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,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

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

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

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.

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




