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Design of Implementation of Full-Permutation Non-Blocking
Double Banyan Optical Network
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Abstract Banyan network shows promising characteristics in the practical application of optical information systems
and optical interconnection networks. The properties and the connection relationships of banyan network are
investigated in detail, and its topological schematic diagram is also proposed. By a cascade of the banyan network and
the inverse banyan network, a full-permutation non-blocking double banyan network can be constructed. Based on the
identical polarization controling technology and the same spatial structure, the node switch and the routing stage are
discussed and designed by using phase spatial light modulator (PSLM) ., polarizing beam-splitter (PBS), and mirror.
The module designed here has a number of advantages: less optical components, compact in structure, efficient in
performance, bidirectional operation, and insensitive to the polarization of signal beam. The tested parameters for
the 2X 2 optical switch show that the full-permutation non-blocking double banyan network proposed here should be
helpful in the design of large-scale optical interconnection network because of low insertion loss, low crosstalk, and
high-performance.
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Fig. 1 Schematic diagram of the banyan network for N=8
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non-blocking double banyan network
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Table 1 State-table of polarization-independent

bidirectional 2 X2 optical switch
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Fig. 4 Schematic diagram of structure of per node stage
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Fig. 5 Optical implementation for the first and

fifth routing stage

“17, BISE RUAR NI A 5 O i 38 SUHL 3%
2 1Bt GO RO Y Y 8 LA K
2 ] ' 7 11 2% R 25
Table 2 Corresponding permutations and control states for

the first routing stage
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Table 3 Corresponding permutations and control states for

the second routing stage

Input Output
LC1 LC2 LC3 LC4 LC5 LC6 LC7 LC8
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Table 4 Corresponding permutations and control states for

the third routing stage

Input Output
LC1 LC2 LC3 LC4 LC5 LC6 LC7 L.C8

port port
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Fig. 6 Optical implementation for the second and

the fourth routing stage
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Table 5 Preliminary experimental results

Interchannel Insertion Return Driving
Function PSLM1 PSLM2
crosstalk /dB loss /dB loss /dB power /V

Straight 1-1 0 0 —50.28 2.82 —43.26
state 2-2 —48.22 2.91 —45.08 At 5
~4.5

Exchanging 1-2 ) ) —46. 16 2. 86 —41. 34

state 2-1 —48.38 2.95 —42.51
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