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Abstract An integrated 7 X n crossbar network is designed., which consists of 2 X 2 switches and crosshar
interconnections. Considering both the phenomena of double refraction and internal double reflection, and the
electro-optic effect in a crystal, all elements of n X n crosshar network are integrated in one birefringent crystal slab
with electro-optic property. A control algorithm of the crossbar network is discussed, which may control the non-
blocking interconnection between any input-output pair. The integrated crossbar network with low energy loss, non-

blocking, is easy to assemble, insensitive to environment, well suited for use in optical networks.
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Fig. 1 4X4 crossbar network
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Fig. 2 Bypass-exchange switch. (a) Incident beams normal to the input surface of crystal, (b) incident beams tilted

to the input surface of crystal
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Fig. 3 Configuration of a 3 X3 crossbar network, whose

incident beams are normal to the input surface of crystal
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Fig. 4 Configuration of a 4 X4 crossbar network, whose

incident beams are tilted to the input surface of crystal
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Table 1 Presupposed states of the switches where a signal passes through from input channel i to output channel j

(the 2™, 3, -+, n—1" input signal is o-beam, respectively)
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Table 2 Presupposed states of the switches where a signal passes through from input channel i to output channel j

(the 2™, 3, -+, n—1" input signal is e light beam, respectively)
[i.]
1 2 e n—1 n
n 0000+ e+ 0 1100w+ +e 0 e Toeeons 1110 Loeeene 1111
n—1 1100+-+--- 0 111100++-0  eeeeee | ERIRE 1111 Teeeeer 1110
Teeeees 1000 Teeeees 1110 e 111110---0 111100-+-0
Poeener 1110 Toeenen 1111 eeeen 1110wes e 0 1100w+ +e 0
1 Poeener 1111 Tewrens 1100 eeeees 1000 e+ +es 0 0000+ +++ 0

24 210 285 2 4 D ORI B3 D' it 4 285 I o AR B GR B k T LR A B AR A TR R AR . I n =355 2
i AGEIE A e Ot 2% T A0 123312 I BT R MRS UK 35n=4.508 2.3 g Al B o . M
RERTT A OY  1234—>4321 WF L, R D IF SRR 4,



2 GRS . PR RS B NN RS TT 56 0 2% B ) 3 0 369

#3 n=3.8 2 AME RN e, MEERE TN
123312 B, AT R RS
Table 3 Switches states with =3, when the interconnections

are 123—>312 and the second input signal is e light beam
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Table 4 Switches states with =4, when the interconnections

are 1234—>4321 and the 2" and 3™ input signal is o light beam
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“X7”, There is no switch
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