
Vizio EX1029 Page 0001

United States Patent [19J 

Lengyel et al. 

[54] HIGH EFFICIENCY BACKLIGHTING 
SYSTEM FOR REAR ILLUMINATION OF 
ELECTRONIC DISPLAY DEVICES 

[75] Inventors: J. Michael Lengyel, Ramona; Loy L. 
Spears, Placentia, both of Calif. 

[73] Assignee: Litton Systems, Inc., Woodland Hills 

[21] Appl. No.: 08/967,442 

[22] Filed: Nov. 11, 1997 

Related U.S. Application Data 

[ 63] Continuation of application No. 08/632,752, Apr. 16, 1996, 
abandoned, which is a continuation of application No. 
08/150,355, Nov. 3, 1993, abandoned. 

[51] Int. Cl.6 
..................................................... H05B 41/16 

[52] U.S. Cl. ............................ 315/158; 315/309; 315/97; 
345/102; 313/493; 313/573; 313/576 

[58] Field of Search ..................................... 315/105, 309, 

[56] 

2,213,868 
2,259,416 
2,687,486 
2,702,862 
3,012,165 
3,531,687 
3,546,521 
3,912,967 
4,374,340 

315/158, 49, 57, 94, 97, 115, 151; 362/84; 
313/493, 549, 573, 576; 345/102 

References Cited 

U.S. PATENT DOCUMENTS 

9/1940 Lucian ...................................... 40/134 
10/1941 Gardner ... ... ... .... ... ... ... ... ... ..... 240/2.25 
8/1954 Heine et a!. ............................ 313/109 
2/1955 Finney ...................................... 250/43 

12/1961 Schmidt .................................. 313/185 
9/1970 Greber .. ... ... ... .... ... ... ... ... ... .... .. 315/309 

12/1970 Gelder ..................................... 313/192 
10/1975 Longnecker ............................ 315/309 
2/1983 Bouwknegt eta!. ................... 313/220 

(List continued on next page.) 

FOREIGN PATENT DOCUMENTS 

0 422 594 A1 4/1991 European Pat. Off .. 

111111 1111111111111111111111111111111111111111111111111111111111111 
US005907222A 

[11] Patent Number: 

[45] Date of Patent: 

5,907,222 
May 25,1999 

0477922 
0489477 

0 650 313 A2 
43 13 195 A1 

3285296 

4/1992 European Pat. Off .. 
6/1992 European Pat. Off .. 
4/1995 European Pat. Off .. 
4/1992 Germany . 

12/1991 Japan . 

OTHER PUBLICATIONS 

Aldo, et al., "Discharge Lamp Lightup Device", Matsushita 
Electric Works, Ltd., Apr. 6, 1990, pp. 1-9. 
Imamura, Hiroshi, "Rapid Start Type Flourescent Lamp", 
Matsushita Electric Works, Ltd., Jul. 16, 1980, pp. 1-4. 
Hiroyasu, Eriguchi, "Luminous Radiation Electron Tube 
Lighting Device", Matsushita Electric Works, Ltd., Dec. 8, 
1992, pp. 1-7. 
Osamu, Miyata, et al., "Heater Control Devise", Stanley 
Electric Co., Ltd., Feb. 17, 1989, pp. 1-6. 
Satohiko, Kitahara, "Power Unit", Canon, Inc., Jan. 14, 
1994, pp. 1-9. 
"Simple Dimming Circuit for Fluorescent Lamp", IBM 
Technical Disclosure Bulletin, Sep., 1991, p. 2. 
J. Michael Lengyel, "Woe is the Backlight", presented at 
Aerospace Lighting Institute, Feb. 1992. 

Primary Examiner-Robert Pascal 
Assistant Examiner-Justin P. Bettendorf 
Attorney, Agent, or Firm-Price Gess & Ubell 

[57] ABSTRACT 

A fluorescent cavity backlight system that provides a high 
efficiency light source suitable for rear illumination of 
transmissive electronic display devices. The inventive fluo­
rescent cavity backlight system can be adapted to a wide 
variety of fiat panel display applications. The invention takes 
a complete system approach towards designing a high 
efficiency backlight source. The backlight system comprises 
three major subassemblies: a phosphor illuminator, a fluo­
rescent cavity, and improved control/driver electronics. 
Each of the subassemblies has been optimized internally, 
and with respect to each of the other subassemblies. 

17 Claims, 5 Drawing Sheets 
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