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All-Optical Switches Based on Intersubband Transitions

Nobuo SUzUKI*, Hiroshi ISHIKAWA** and Ryoichi AKIMOTO**

Recent progress of ultrafast near-infrared optical switches utilizing the intersubband transitions
(ISBT) in InGaAs/AlAsSb, GaN/AIN, and CdS/ZnSe/BeTe quantum wells (QW) is reviewed. In
an InGaAs ISBT switch, 5-dB switching with a recovery time of 690 fs was achieved at a 4.3-pJ
input. The recovery time of GaN ISBT switches was as short as 110 fs, although switching energy
was rather high. In the II-VI ISBT switches, rather small switching energy (10 pJ for a 5-dB
switching) was achieved for a short recovery time (~200 fs). For practical applications, however,
further reduction in switching energy is required. In addition to the reduction in the background
loss and the coupling loss, miniaturization of the waveguides is crucial. The development of
ultrafast ISBT switches with low switching energy is expected to spur progress of the optical
signal processing technology.

Key words: photonic network, optical switch, ultrashort optical pulse, intersubband transition,
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