
US007664395B2 

(12) United States Patent (10) Patent N0.: US 7,664,395 B2 
Holmes (45) Date of Patent: Feb. 16, 2010 

(54) OPTICAL PROCESSING 4,952,010 A 8/1990 Healey et al. 
5,107,359 A 4/1992 Ohuchida 

75 _ . - 5,315,423 A * 5/1994 Hong ........................ .. 398/79 
( ) Inventor. Melanie Holmes, lpsW1ch (GB) 5,428,466 A @1995 Rejman_Greene et a1‘ 

. 5,526,171 A 6/1996 Warren 
(73) Ass1gnee: Thomas Swan & Co. Ltd., Durham 5,539,543 A 7/l996 Liu et a1‘ 

(GB) 5,589,955 A 12/1996 Amako et al. 
_ _ _ _ _ 5,629,802 A 5/1997 Clark 

( * ) Not1ce: Subject to any d1scla1mer, the term of th1s 5,938,309 A 8/1999 Taylor 
patent is extended or adjusted under 35 _ 
U.S.C. 154(1)) by 3 days. (Commued) 

FOREIGN PATENT DOCUMENTS 
(21) App1.N0.: 11/514,725 

EP 1 050 775 A1 11/2000 

(22) F1led: Sep. 1, 2006 (Continued) 

(65) Prior Publication Data OTHER PUBLICATIONS 

Us 2007/0035803 A1 Feb- 15, 2007 Mears, R. J., et al., “Telecommunications Applications of Fer 
roelectric Liquid-Crystal Smart Pixels,” IEEE Journal of Selected 

Related U-s- APPIiC?tiOIl Data Topics in Quantum Electronics, vol. 2, No. 1, Apr. 1996, pp. 35-46. 

(62) Division of application No. 10/487,810, ?led as appli- (Continued) 
cation No. PCT/GB02/04011 on Sep. 2, 2002, noW _ _ _ 
Pat NO 7 145 710 Primary ExammeriAlessandro Amar1 

’ ’ (74) Attorney, Agent, or FirmiHamilton, Brook, Smith & 

(30) Foreign Application Priority Data Reynolds’ P~C~ 

Sep. 3, 2001 (GB) ............................... .. 01213081 (57) ABSTRACT 

51 Int. Cl. To 0 erate an o tical device com risin an SLM With a tWo P P P g 
H04J 14/00 (2006.01) dimensional array of controllable phase-modulating ele 

(52) US. Cl. ...................................................... .. 398/49 ments groups of individual phase-modulating elements are 

(58) Field of Classi?cation Search ................. .. 359/15, delineated, and Control data Selected from a Store for each 
359/19, 9, 569’ 566, 572’ 571’ 244; 349/201’ delineated group of phase-modulating elements. The selected 

349/202; 398/48, 49’ 79’ 81, 82, 84, 87 control data are used to generate holograms at each group and 
See application ?le for Complete Search history one or both of the delineation of the groups and the selection 

_ of control data is/ are varied. In this Way upon illumination of 
(56) References Clted the groups by light beams, light beams emergent from the 

U S PATENT DOCUMENTS groups are controllable independently of each other. 

3,773,401 A 11/1973 Douklias et a1. 27 Claims, 36 Drawing Sheets 

350 
300 

301a 

304 301 
i 1’ 

301C301b 

a] i T 303D 303a 
305 302 306 

310 13-22) 

7 ~320a 
7 ~320b 

7 V3200 

302a 
3012b 

3020 

 
 

1

THOMAS SWAN 2003 
Finisar v. Thomas Swan 

IPR2014-00465f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 7,664,395 B2 
Page 2 

US. PATENT DOCUMENTS EP 1 053 501 B1 7/2003 
W0 W0 01 25840 A1 4/2001 

5,959,747 A 9/1999 Psaltis et a1. W0 W0 01 25848 A2 4/2001 
5,960,133 A 9/1999 Tomlinson W0 W0 01 90823 A1 11/2001 
5,995,251 A 11/1999 Hesselink et al. W0 W0 02 079870 A2 10/2002 
6,072,608 A 6/2000 Psaltis 6t W0 W0 02 101451 A1 12/2002 
6,115,123 A 9/2000 Stappaerts et al. 
6,243,176 B1 6/2001 Ishikawa et al. 
6,529,307 B1 3/2003 Peng et al. OTHER PUBLICATIONS 

115111213111} et a1 Mears, R. J ., et al., “WDM Channel Management Using Program 
6’7 l4’309 B2 30004 May ' mable Holographlc Elements,” IEE Colloqu1m on Multiwavelength 
6’747’774 B 2 60004 Kelly et a1 Opt1cal Networks: Devices, Systems and Network Implementat1ons, 
6’760’5ll B2 7/2004 Garrett et 2'11 IEE, London, GB, Jun. 18, 1998, pp. 11-1-11-6. 
6,954,252 B1 * 10/2005 Crossland @1111 349/196 Pan’ Ci'Ling’ 8t ‘11'.’ “Tullable Semiconductor Lag.“ with Liq‘lid 
6’975’786 B l l 2/2005 Wan et a1 ' """"" " Crystal Pixel M1rror1n Grating-Loaded External Cav1ty,” Electronics 

’ ’ ' Letters, IEE Stevenage, GB, vol. 35, No. 17, Aug. 19, 1999, pp. 
2001/0050787 A1: 12/2001 Crossland et al. ........... .. 359/15 1472447} 

\cxflllgiret' """"""""" " 349/96 Marom, D.M., et al., “Wavelength-Selective 1x4 Switch for 128 

Zoos/0270616 A1 12/2005 Weiner WDM Channels at 50 GhZ Spacing,” OFC Postdeadline Paper, pp. 
FB7-1-FB7-3 (2002). 

3212:: YamaZaki, H., et al., “4x4 Free Space Optical Switching Using Real 

FOREIGN PATENT DOCUMENTS 

EP 1207 418 A1 5/2002 

Time Binary Phase-Only Holograms Generated by a Liquid-Crystal 
Display,” Optical Society ofAmerica, 16(18): 1415-1417(1991). 

* cited by examiner 

 
 

2f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US. Patent Feb. 16, 2010 Sheet 1 6136 US 7,664,395 B2 

4-221 
23OW///|[///// V//// 

2612 
200 / 

FIG. 1 

 
 

3f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US. Patent Feb. 16, 2010 Sheet 2 6136 US 7,664,395 B2 

4 6 

3 
2 5 

1 

13 14 

10 

11 12$| 16 

15/ 

 
 

4f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US. Patent Feb. 16, 2010 Sheet 3 6f 36 US 7,664,395 B2 

FIG. 3 

 
 

5f 

 

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.


