
0001

 
 Capella 2014

Ciena/Coriant/Fujitsu v. Capella
IPR2015-00816

(12) United States Patent 
Marom et al. 

(54) l'ROGRAMMABLE OJ>TlCAL 
MULTIPLEXEH/DEM ULTIPLEXEH 

(75) inventors: Dan Mark Marom, Howell, NJ (US); 
David Thomas Neilson, Old Bridge, NJ 
(US) 

(73) 

( . ) 

(21) 

(22) 

(65) 

(60) 

(51) 
(52) 
(58) 

As.5ignee: Lucent Technologies [nc., Murray Hill, 
NJ (US) 

Notice: Subject to any disclaimer, tbe term o[ tbis 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 54 days. 

Appl. No.: 09/944,800 

Filed: Aug. 31, 2001 

J>dor Publication Data 

US 2002/0196520 Al Dec. 26, 2002 

Helated U.S. Application Data 
Provisional application No. 60/300,272, filed on Jun. 22, 
2001. 

lnt. C l.7 
................................................ G02B 26/00 

U.S. C l . ........................ 359/290; 359/115; 359/291 
Field of Search ......................... 359/115-119, 124, 

359/127-133, 298, 290-291, 558, 618, 
619, 652, 641-42, 644 

640 

111111 1111111111111111111111111111111111111111111111111111111111111 

' ' 

US006657770B2 

(10) Patent No.: US 6,657, 770 B2 
Dcc.2,2003 (45) Date of Patent: 

(56) References C ited 

U.S. PJITENT DOCUMENTS 

5,960,133 A • 9/1999 Tomlinson ............. ...... 385/ 18 
6,268,952 Bl • 7/2001 God.il el aJ ................. 359/291 

2002/0131687 A1 • 9/2002 Wilde ................... . ...... 385/24 

* cited by examiner 

Primary Examiner- Jordan M. Schwartz 
Assisram Examiner-Jessica Stultz 
(74) Allorney, Agent, or Firm--...:.f3arry H. Freedman; David 
A. Sasso 

(57) ABSTRACT 

A programmable optical demultiplexer can independently 
assign every input optical channe l in a WDM optical com
munications signal to depart from any desired output pori. 
The demultiplexer device can al5o be operated in ihe reverse 
direction, and tbus achieve programmable optical multi
plexer functionali ty, by accepting different wavelengths a! 
eacb of multiple input ports and efficiently combining tbe 
wavelength channels at tbe muJtiplexer output pori. The 
programmable multiplexer/demultiplexer device bas an 
optical arrangement for spatially dispersing the optical 
wavelengths, and tunable micro-mirrors for beam steering 
each channel independently. Controlling the beam reflection 
direction determines tbe connectivity between !be input and 
output ports at tbc wavelength level. 
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