










WGs with strong metal spiking and rough interfaces. Hence, the linear fitting for extracting the
loss coefficients may be less meaningful. Nevertheless, an obvious difference (approximately a
factor of 5) of the loss between the annealed Ag and Au based contacts is observed.
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Fig. 4. Insertion loss of membrane WGs as a function of contact length. Results with dif-
ferent contacts are shown. Dotted lines represent linear fits. (a) Measured before annealing.
(b) Measured after annealing at 400 °C for 15 s.

Table 1. Fitted loss coefficients (dB/µm).
Contact type Before annealing After annealing
Ag/Ge 0.175 0.562
Au/Ge 0.309 2.044
Au/Ge/Ni 0.934 2.911

The increase of loss of the annealed Ag/Ge contact may be related to the spikes in the Ge
layer observed in Fig. 2(a). The optical mode propagating in such a thin membrane WG has a
substantial overlap with the interfacial layers. As a consequence, those spikes, even though they
stop on top of the WG layer, can still cause a notable increase of the loss. Diffusion of Ge into
the n-InP layer after annealing can be another reason for the increase of the loss. This diffusion
is not observed in the SEM image, but can be deduced from the electrical measurements.

5. Conclusion

We have developed a new n-type ohmic contact for InP membrane photonic devices. This
Ag/Ge based contact provides a specific contact resistance as low as 1.5×10−6 Ω cm2 after a
15 s annealing at 400 °C. The annealed contacts show much more uniform interfaces and much
less spiking effects compared to Au based contacts. Membrane waveguide loss measurements
show a factor of 5 difference in the propagation loss between Ag/Ge contacts and conventional
Au/Ge/Ni contacts. These superior properties in both electrical and optical behavior promise
more optimized designs for membrane photonic circuits and for plasmonic devices.
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