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All-optical demultiplexers are anessential part of future ultrahigh-speed OTDM networks.
We have developed a new type of all-optical demultiplexer that is compact and provides
simultaneous multiple-output. Our demultiplexer uses the surface-reflection optical
gate based on low-temperature-grown Be-doped strained InGaAs/InAlAs MQWs [1]. - ) R

The carrier lifetime in such MQWSs can be reduced even to the sub-picosend range [2], 7 |

thusenabling ultrafast optical gating operation. The operating principle of ourdemultiplexer il UuuL

is shown in Fig. 1. Time-division-multiplexed N-channel signals are coupled into N 7123 E B

different routes and appropriately delayed, creating a temporal window which encloses 3 3

one signal from each channel. When the gate pulse synchronized to this window opens i

the gate and the reflected signals are properly coupled out, N simultaneously demultiplexed - _J

signals are produced. In order to demonstrate this scheme, an experiment was performed  aam - :

in which short optical pulses generated from an optical-parametric-oscillator were

multiplexed to four-channel 21.3 Gbits/s signals and demultiplexed. Signals fromonly  Fig, 1 Operating principle

two channels were demultiplexed due to measurement set-up limitation. Fig. 2 is the

resulting streak cameraimages which show two-output, 21.3 Gbits/s demultiplexing was References

successful. The present speed of 21.3 Gbits/s is limited by our measurement set-up and _ i T

not by the gating device itself, and further improvements in demultiplexing speed are (1] Takahashietal., ECOC94,Vol.4,p.113. Fig.2 Streak
expected. [2] Takahashi etal., APL 65,p.1790, 1994. camera 1mages




