United States Patent

US008447148B1

(12) 10) Patent No.: US 8,447,148 B1
Garcia et al. (45) Date of Patent: May 21, 2013
(54) LATCHING MICRO OPTICAL SWITCH 7,212,721 B2* 52007 Imaietal ..o 385/140

(735)

(73)

")

@
(22)

(60)

(1)

(52)

(58)

(56)

Inventors: Ernest J. Garcia, Albuquerque, NM
(US); Marc A. Polosky, Tijeras, NM
(US)

Assignee: Sandia Corporation, Albuquerque, NM
(US)

Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 279 days.

Appl. No.: 13/075,004
Filed: Mar. 29,2011

Related U.S. Application Data

Provisional application No. 61/318,572, filed on Mar.
29, 2010.

Int. CL.

GO02B 6/00 (2006.01)

GO2B 6/44 (2006.01)

U.S. CL

USPC e 385/16
Field of Classification Search

USPC e 385/14, 15, 16
See application file for complete search history.

References Cited

U.S. PATENT DOCUMENTS

5,239,599 A 8/1993 Harman
5,757,991 A 5/1998 Harman
6,385,365 Bl 5/2002 Rosele et al.
6,600,850 B1* 7/2003 Fan ......ccccovrvriieenns 385/18
6,842,558 B2 1/2005 Mitsuoka et al.
6,853,765 Bl 2/2005 Cochran
6,947,624 B2 9/2005 Kubby et al.
6,968,100 B2  11/2005 Kubby et al.
6,990,267 B2 1/2006 Harman et al.
7,085,445 B2 8/2006 Koh et al.
7,116,855 B2 10/2006 Yang et al.

7,224,883 B2 5/2007 Gulvin et al.
7,336,865 B2 2/2008 Mita

7,927,023 B2* 4/2011 Moriarty etal. ............... 385/53
2004/0223204 Al* 11/2004 Maoetal. .....ccoevvrnnn. 359/210
2006/0110101 Al* 5/2006 Linetal. ... 385/16
2006/0127029 Al* 6/2006 Linetal ... 385/140
2006/0291794 Al* 12/2006 Liuetal ............... 385/140
2010/0209053 Al* 82010 Moriarty etal. ............... 385/81

FOREIGN PATENT DOCUMENTS
DE 4241045 5/1994
OTHER PUBLICATIONS

Jankowski, N.R., MEMS-Based Optical Switch Design for
Retonfigurable, Fault-Tolerant Optical Backplanes, in Proc.of the 6th
Int.’1 Conf. on Parallel Interconnects, Oct. 1999, pp. 149-156.

Md. Moinul Islam Bhuiyan, Design and Characteristics of Large
Displacement Optical Fiber Switch, IEEE Journal of Quantum Elec-
tronics, vol. 41, No. 2, Feb. 2005, 242-249.

Cochran, K. R., High-power optical microswitch based on direct fiber
actuation, Sensors and Actuators A 119 (2005) 512-519.

Garcia, E. J., Design and Development of a Latching Micro Optical
Switch, DTIP of MEMS & MOEMS, Apr. 1-3, 2009, Rome, Italy,
ISBN: 978-2-35500-009-6.

* cited by examiner

Primary Examiner — Akm Enayet Ullah
(74) Attorney, Agent, or Firm — Michael A. Beckett

(57) ABSTRACT

An optical switch reliably maintains its on or off state even
when subjected to environments where the switch is bumped
or otherwise moved. In addition, the optical switch maintains
its on or off state indefinitely without requiring external
power. External power is used only to transition the switch
from one state to the other. The optical switch is configured
with a fixed optical fiber and a movable optical fiber. The
movable optical fiber is guided by various actuators in con-
junction with a latching mechanism that configure the switch
in one position that corresponds to the on state and in another
position that corresponds to the off state.
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