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SiGe-Based Optoelectronic Devices

WEXETH

The adjustable bandgap in hetero-epitaxial SiGe/Si layers through tuning of Ge contents makes it possible to
fabricate Si-based high-speed optoelectronic devices, such as light emitting diode (LED) and SiGe/Si heterostructure
phototransistors (HPT), in nano-scale. The emission/detection wavelength is in the infrared range (850 nm~1550 nm).
Being capable of integrating with mature Si ULSI technology, Si-based LED and HPT have the advantages of low-cost
and high performance, and are suitable for optical interconnection and low-cost Gigabit Ethernet. ITRI has produced
SiGe LED with quantum efficiency~1x10% With a built-in gain, SiGe transistors with responsivity greater than 10 A/W
are realized.
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SiGe Light Emitting Diode
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External Quantum Efficiency ~ 1X104 2002/09

SiGe Phototransistor
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Responsivity>10 A/W; Bandwidth>2 GHz 2002/11

TEM image of SiGe MQW Phototransistor
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