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Ge thin layer transfer on Si substrate for the photovoltaic applications
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Abstract

We have successfully used hydrophobic direct-wafer
bonding, along with H-induced layer splitting of Ge, to transfer
700nm think, single-crystal Ge films to Si substrates. Optical
and electrical properties have been also observed on these
samples. Triple-junction solar cell structures grown on these
Ge/Si  heterostructure  templates  show  commparable
photoluminescence intensity and minority carrier lifetime to a
control structure grown on bulk Ge. When heavily doped
p'Ge/p’Si wafer bonded heterostructures were bonded, ohmic
interfacial properties with less than 0.3Qcm’ specific resistance
were observed indicating low loss thermal emission and
tunneling processes over and through the potential barrier.
Current-voltage (I-V) characteristics in p'Ge/pSi structures
show rectifying properties for room temperature bonded
structures. After annealing at 400°C, the potential barrier was
reduced and the barrier height no longer blocks current flow
under bias. From these observations, interfacial atomic bonding
bonded Ge/Si

structures of  hydrophobically — wafer

heterostructures are suggested.
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