6% 1L o R TR Vol. 16 No. 11
2008 4E 11 H Optics and Precision Engineering Nov. 2008

XEHS 1004-924X(2008)11-2098-06
BRI SR E IR

K BV AER.E A
(L FERZR KELFRENME WEFE, E4H K& 130033;
2PEIRER AR LR, AE 100039;3. KEBIAY LR IBF R, H4 K& 130022)

TE TS FRREETF e — X £ X 2035 07 20 80T — R0k B £ % mT R O A0 MR R TT 06 . 7E A BT 5 -
B 48R T AL (MZD JE A S5 4 (1 26 mh b@ LT AT ST . DB E NGB0 80T T 2X 2.4 X4 JFE R IF 6 45
LS 1+ k(R ZPEIERM AR . /38T T Banyan [ 45 1 238 SC%E e UAE 5 538 UM RE I G R L X MZT 250 47 T 4
REAHL AN AL L H Hy O X B AN TP OGB4 A BRAC AT T 4007 . BJa » 36+ PLC BiAR IR B AHNL 1 MZI JF 550 J 2X 2.4
X4 P F SIO, FIFRIY) ., MG R R, 2X2 HBIF KM AIRFER 2. 25 dB. 4 X4 FETF XA AIFER 4.3 dB,IF X
A ] <71 ms, 2% 25 6 TF 3¢ B 05 AR g 3t 52 0 22 B T SE M I RE

k@ i ERLFBanyan W% R FEME LT £ RALRE S

hE 5 XS TN256 XEkARIZAD A

A new type of optical waveguide matrix switch
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Abstract: In order to realize one-to-many and many-to-many communications for optical waveguide ma-
trix switch, a new type of optical waveguide matrix switch was designed. Two switch units were de-
fined on analysis of the basic structure of Mach-Zehnder Interferometer (MZI). Then, based on this
two units,the new structures of 2 X2 and 4 X4 optical matrix switches were proposed to realize the
multiport interconnection of 1 ¢ £ (k>>1). The influences of the intersection angles among waveguide
links on the intersection-induced optical loss of system were studied in Banyan network and the total
insertion losses of system were discussed after the performance simulation and the optimization of MZI
construction. Finally, SiO,-based MZI units, 2 X2 and 4 X4 optical matrix switches were fabricated
based on Planar Lightwave Circuit (PLC) technology. The experimental results indicate that the in-
sertion losses of 2 X2 optical matrix switch and 4 X4 optical matrix switch are 2. 25 dB and 4. 3 dB,re-

spectively, and the response time is less than 1 ms. It concludes that this type of optical switch can
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primely fulfill the multiport switch function.
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Fig. 2 Function of MZI unit
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Fig. 3 2X2 multi-port optical switch
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Fig. 6 MZI unit and its measured results
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Tab.1 Measured data of 4 X4 optical switch
Channel 1-17 1-27 1-37 1-47 2-17 2-27 2-37 2-4’
IL (dB) 5.16 4.83 4.29 3.96 4.25 4.13 3.89 3.95

PDL (dB) 0.4 0.43 0.53 0.26 0.57 0.34 0.53 0.21
1-17 —  —22,46—29.46 —26.62 — — — —
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Fig. 8 Insertion losses versus applied powers of 4 X4
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