H27 % BT iR

¥ oF R

2007 4£ 7 A ACTA OPTICA SINICA

X, 0253-2239(2007)07-1279-6

5P o R 3 x 3 e gk it
ATEESE

(I RFETFERFBROLRBIATIAR R, MAR 610064)

HE: FRALGRBE R IRER SR Bt T — 5 i R RO 2 R A8 A L B 25 () D6 R AR L R ST B I A 2 —
RHRE) 3X3XTFFR ., BT REFLEMERME NEER LI 5155 65 8 Ik 4 05 DL R 7] DL 58 B 1] 52 #2
SFHR R o MRUE L BE R AR RN R 3 X3 L TF R AR IR T RE A SE B HEAT T A, G SRR A a8 i x4 A i B 2 TR O
P AR SRR 8 HAR SO AR IR SRR S OL R B i iR SRR T DL SE U AR S OE R 2 HES T
PR 5. RN ZRBEREA RN AMEWES N THWERMRNZHREREREE —ERER.
KR : OLEME; JEITR; MG WA s HIALEL 2 18 6 il 4%

FE 2K TN253 IR RIS . A

Polarization-Independent Bidirectional 3 X 3 Optical Switch

Yang Junbo Su Xianyu
(Department of Optoelectronics, Sichuan University, Chengdu 610064)

Abstract ;
phase spatial light modulator (PSLM) , polarizing beam splitter, mirror, and quarter-wave plate, is proposed. This

Based on the conventional polarization-control technology, a novel 3 X 3 optical switch, consisting of

new configuration of the optical switch grants the features of compact in structure, efficient in performance, and
insensitive to polarization of signal beam. In addition, the functions of 3 X 3 optical switch are implemented
bi-directionally in free-space. According to the routing state table of polarization-independent 3 X 3 optical switch, its
operational process is analyzed. By modulating PSLMs and controlling the polarization state of signal, the signal
routing is realized, and the switching module of 3 X 3 optical switch can realize arbitrary port output and exchange for
any port input beams without routing conflict. The module has the capability of expansion and reconfiguration.
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Therefore, it is helpful in the design of large-scale switch matrix.
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Fig. 1 Polarization-independent 3X 3 optical switch
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Table 1 State table of polarization-independent 3 X 3 optical switch

Phase spatial light modulator
Input port Output port

1 2 3 4 5 6 7 8 9 10 11 12
0 0 0 1 0 1 0 0
0 0 0 0 0 0 0 1 1 ,
0 0 0 1 0 1 0 1 0 1 1 1
0 0 0 0 1 0 1 0 0 1 1
0 0 1 0 0 0 1 0 0 0

1 0 0 1 1 1 1 0 0 0 0
0 0 1 1 0 1 1 0 1 0 ,
0 0 1 1 0 1 0 0 0 1 0 2
0 0 1 1 1 1 0 0 0
0 0 1 1 1 1 0 1 0 1 0
0 0 0 0 0 1 1 0 0 3
0 0 0 0 0 0 1 1 0 ,
0 0 1 0 0 0 1 0 1 1 !

2 0 0 0 1 0 1 0 ,
0 0 0 1 1 0 1 1 1 0 2
0 0 1 0 0 0 0 1 0 0 3'
0 0 1 0 0 1 1 1
0 0 1 0 1 1 0 1 1 1 I

3 0 0 0 1 0 0 1 0 0
0 0 0 0 0 1 1 0 2'
0 0 1 0 1 0 0 0 3

£ 2 HMIRIER 3X3 MIFREIM LM R FPRER
Table 2 State table of polarization-independent 3 X 3 optical switch performing full permutations
Phase spatial light modulator
Input port Output port
1 2 3 4 5 6 7 8 9 10 11 12
0 0 0 1 1 0 1 1 0 0 (1'2"3H
0 0 0 1 0 0 0 0 1 1 0 0 (1'3"2h
0 0 1 0 0 0 0 1 1 0 0 0 (2" 1'3H
(1237 0 0 1 0 0 0 0 0 1 0 0 0 23" 1"

0 0 0 0 0 0 0 1 1 1 0 0 312"
0 0 0 0 1 0 0 1 0 1 0 0 32" 1hH
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