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A Novel Photodetector Utilizing Semiconductor Nanowires

Junichi, Motohisa
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pin InGaAs

We have developed novel phohtodetectors utilizing InGaAs nanowires (NWs)
grown on Si substrates. InGaAs NWs with axial pn-junction was grown on p-type Si substrates
partially covered with SiO2 mask by using selective-area metalorganic vapror ﬁhase epitaxy
(SA-MOVPE). The controllability of the vertical InGaAs NWs, particularly of their In composition,
was verified by detail investigation using SEM, XRD, and low-temperature photoluminescence (PL)
measurements. Two-terminal devices fabricated using pin InGaAs NWs showed clear photoresponse at
room temperature under photo irradiation of 635nm, and the sensitivity measured 0.13 A/W. The
photoresponse at around 1.55 micron was also confirmed. Furthermore, the sensitivity of the device
was improved by introducing higly-doped contact layers at the top and bottom of the NWs. Core-shell
heterostructure was also introduced and photoresponse at 1.55 micron was improved by factor 20 due
to the passivation effect of InP shell layers.
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