
United States Patent 
US006859573B2 

(12) (10) Patent N0.: US 6,859,573 B2 
Bouevitch et al. (45) Date of Patent: Feb. 22, 2005 

(54) DOUBLE PASS ARRANGEMENT FORA 5,276,747 A 1/1994 Pan ........................... .. 385/34 
LIQUID CRYSTAL DEVICE 5,311,606 A * 5/1994 Asakura et a1. 385/33 

5,414,540 A * 5/1995 Patel et al. ..... .. 349/196 

(75) Inventors: Oleg Bouevitch, Gloucester (CA); Paul 57477350 A * 12/1995 RiZf‘ et a1- ~ ~ ~ ~ ~ ~ ~ ~ -- 349/24 

Colbourne, Nepean (CA) 5,499,132 A * 3/1996 T010 et al. ................ .. 359/281 

(73) Assignee: J DS Uniphase Inc., Ottawa (CA) (Llst Connnued on next page) 

( * ) Notice: Subject to any disclaimer, the term of this FOREIGN PATENT DOCUMENTS 

patent is extended or adjusted under 35 EP 0 654 917 A 4/1995 
U.S.C. 154(b) by 104 days. EP 0 859 249 A 8/1999 

EP 0 947 865 A 10/1999 

(21) Appl_ No_; 10/247,431 W0 WO 99/38348 7/1999 
W0 W0 2/44800 A2 11/2001 ......... .. G02F/1/133 

(22) Filed: Sep. 20, 2002 
OTHER PUBLICATIONS 

(65) Prior Publication Data 
US. application Publication US2001/0050738 A1 Publica 

US 2003/0035605 A1 Feb. 20, 2003 tion Date Dec‘ 13, 2001, Miller‘ 

Related US, Application Data S.W. Knight et al., “Wavelength dependence of persistent 
photoconductivity in indiurn—doped PblixSnxTe”, Semicon 

(63) Continuation-in-part of application No. 09/729,270, ?led 0n ductor Science and Technology, Institute of Physics. Lon 
DeC-_5_, 2000, I10_W Pat NO- 6,498,872 don, GB, vol. 5, No. 3—S, Mar. 1, 1990, pp. S155—158. 

(60) ggggslrforiilaiggggitégn NO‘ 6O/183’155’ ?led on Feb‘ 17’ Joseph F. Ford et al., “Wavelength Add—Drop Switching 
’ ' Using Tilting Micromirrors”, Journal of LightWave Tech 

(51) Int. c1.7 ................................................ .. G02B 6/26 nology’ IEEE’ vol‘ 17’ NO‘ 5’ May 1999’ pp‘ 904_911' 

Primary Examiner—John R. Lee 
(52) US. Cl. ........................... .. 385/16; 385/24; 385/20; Assistant Examiner_David A_ Vanore 

385/34; 385/36; 359/123; 359/130; 359/246; (74) Attorney, Agent, or Firm—Teitelbaum & MacLean; 
359/247; 359/301; 359/302; 349/193; 349/196; Neil Teitelbaum; Doug MaCLean 

349/197 
(57) ABSTRACT 

(58) Field of Search ............................... .. 349/193, 196, _ _ _ _ _ _ 

349/197; 359/115, 122, 128, 130, 131, optical device for reroutmg and modifying an optical 
245, 246, 247, 301, 302; 385/16, 18, 24, signal that uses a double pass through a liquid crystal 

31 32 39 47 modulator is disclosed. The optical device includes a ?rst 
’ ’ ’ polarizer for providing polarized light, a liquid crystal 

(56) References Cited modulator for selectively modifying the polarized light, a 
Us PATENT DOCUMENTS second polarizer for analyzing the light passed through the 

liquid crystal modulator, and a re?ector for re?ecting the 
4,367,040 A * 1/1983 GOtO ------------------------- -- 356/44 analyzed light back through the second polarizer, the liquid 
47461543 A : 7/1984 crystal modulator, and the ?rst polarizer. This arrangement 

2 1;; provides a double pass through the liquid crystal modulator, 
5’O33’83O A * 7/1991 thus signi?cantly improving the attainable extinction ratio. 

5,089,786 A * 2/1992 Tamura .................... .. 359/333 

5,233,405 A * 8/1993 Wildnauer et a1. ........ .. 356/333 30 Claims, 17 Drawing Sheets 

1 10a 120 1 10b 

/ }50 

0A U41; 
1'O2a—-—<->—— l 
1021) 

Capella 2037 
Fujitsu v. Capella 

IPR2015-007271f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 6,859,573 B2 
Page 2 

US. PATENT DOCUMENTS 6,097,518 A * 8/2000 Wu 6161. .................... .. 398/1 

5499 307 A 3/1996 I t k 385/11 6,097,859 A 8/2000 Solgaard et a1. ............ .. 385/17 
, , Wa su a ................... .. 

5,526,155 A * 6/1996 Knox 6161. ................. .. 398/87 $331932? : “9x888 gig """""""""""" " Z2312 
5,574,595 A * 11/1996 Ku1616 6161. 359/484 ’ ’ . . """"""""""""" " 

5,594,830 A * 1/1997 W11161611 6161. ........... .. 385/146 g’gj’gzé 2 : 135888 ‘biiljhéteglal' """"""""" " 322% 
5,686,979 A * 11/1997 W6b616161. ............... .. 349/96 3 3 * ' """ " " 

5724165 A * 3/1998 " 398/55 6,134,359 A 10/2000 Keyworth et a1. .......... .. 385/33 

5’727’1O9 A 3/1998 Pan et a1 385/14O 6,175,668 B1 * 1/2001 Borrelli et a1. ............. .. 385/11 
537403288 A * 4/1998 Pan ' """"""""" " 385m 6,177,992 B1 * 1/2001 B16u116161.. 356/327 

5745271 A ,, 4/1998 Ford et a1‘ " 398/87 6,181,846 B1: 1/2001 P611 .......... 385/18 
5771 120 A * 6/1998 B61g11161111 ................ .. 359/484 631923062 B1 2/2001 sanchez'Rubl‘’ 6‘ al' 372/92 

3 3 . 6195 479 B1 * 2/2001 .. 385/18 
5,847,831 A * 12/1998 TOIIl11IlSOIl,IH 6161. 356/364 3 3 * . 
5867 264 A 2/1999 Hinnrichs """"" ~~ _ 6,208,442 B1 3/2001 L1u 6161. ..................... .. 398/9 

5881199 A 3/1999 L1 ............................ .. 385/140 632363506 B1 * 5/2001 Ca" """"""""""""" " 359/484 

538943233 A ,, 4/1999 Yoon 327/55 6,285,478 B1 * 9/2001 Liu 6161 398/9 
539123748 A * @1999 Wu et'i'i'l """"""""""" " 6,285,499 B1 * 9/2001 X16 6161 359/484 

539173625 A @1999 ogusu et'ai" "559/130 6,327,019 B1 * 12/2001 P61616161 349/196 
3 3 . ' """"""" " 6337 934 B1 1/2002 Wu 6161 .. 385/16 

5,936,752 A 8/1999 BlShOp 6161. ............ .. 359/124 3 3 . 
5943158 A * 8/1999 Ford 6161. 633603037 B1 3/2002 R1.” " 385/22 
539463116 A ,, 8/1999 Wu et al 398/55 6,373,614 B1 * 4/2002 M11161 .359/237 

3 3 . ' """""""""" " 6421480 B2 * 7/2002 C66 . . . . . . . . .. 385/24 

5,960,133 A * 9/1999 TOIIlllIlSOIl ................. .. 385/18 3 3 * 
5978116 A ,, 11/1999 Wu et al 398/49 6,429,962 B1 8/2002 Xu 6161 359/3371 

’ 3 ' "" " 6452 702 B1 * 9/2002 Wu 6161 .. 398/65 
5,999,672 A 12/1999 Hu11161 6161. ............... .. 385/37 3 3 * 
6005 697 A * 12/1999 Wu 6161. ................... .. 398/48 634933473 B1 12/2002 Wooten """" " " 385m 

6’O18’6O3 A H2000 Lundgren et al 385/33 6,498,872 B2 * 12/2002 Bouevitch et a1 .. 385/24 
630493367 A * 40000 Sharp etaL ________ :549/117 2003/0113055 A1 * 6/2003 Z1166 6161. ................. .. 385/16 

6,055,104 A 4/2000 c11611g ...................... .. 359/495 
6,081,331 A 6/2000 Teichmann ............... .. 356/328 * cited by examiner 

2f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Feb. 22,2005 Sheet 1 0f 17 US 6,859,573 B2 

110a 120 11Gb 

OA ’ 
1 02b 

FIG. 1 

3f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Feb. 22,2005 Sheet 2 0f 17 US 6,859,573 B2 

705 

k 

107 

114 

FIG. 2a 

“wk 116 a\ 
116 

119 

112/ 

/ \ 118 
114a 114D 2 

FIG. 2b 

4f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Feb. 22,2005 

130 

Sheet 3 0f 17 US 6,859,573 B2 

142 

150 J 
FIG. 3a 

/'\ 130 f’ 144 

102a’ : 
‘a; g "\142 

102b ‘W145 

150 J K140 
FIG. 3b 

13o/\ 
102a 

<-—> : 'r 
\ 

4-+— : ; 
102b / 

150 J \140 FIG. 30 

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.


