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Figure 1 (Color online) (a) Schematic diagram of the graphene-on-PSW photodetector; (b) cross-section view of the photodetector; (c) top view of
the photodetector showing strong plasmonic field enhancements along the edges of the metal and in the gap of PSW; (d) the potential profile of the
graphene at non-zero bias voltage. Ey is the fermi level, £y is the Dirac point, and Epp is the peak Fermi energy point. @, is the change of the Fermi

level due to the metal-graphene contact.
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Figure 2 (Color online) (a) Calculated graphene absorption ratio 7, as a function of plasmonic slot and height; (b) SEM images of the PSW; (c) the
absorption loss of the PSW, double-layer graphene, and four-layer graphene, respectively. Insert: calculated graphene absorptance # as a function of the
graphene layers and length. When the 95% light is absorbed by the photodetector, the desired lengths of graphene are 15, 11, 9 and 8 um for monolayer
graphene, double-layer graphene, three-layer graphene, and four-layer graphene, respectively. (d), (¢) Measured the Raman spectra for the double-layer
graphene, and four-layer graphene after the dry-transfer process, respectively. The insert shows the optical microscopy images of the 6.1-um long
double-layer-graphene photodetector and the 7-pum long four-layer-graphene photodetector.
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Figure 4 (Color online) (a) Measurement setup for the static response of the photodetector. (b) External responsivity as a function of the bias voltage
for the PD1 at 1550 nm, with the input optical power of 215 and 430 pW; (c) measured net photocurrent as a function of the bias voltage with an input
optical power of 215 pW. An increase of current indicates a dominated PC effect; (d) responsivity as a function of the wavelength of the incident light

at zero bias voltage.
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Figure 5 (Color online) (a) Measurement setup for the bandwidth test. (b), (c) Bandwidth characterization of the PD1 and PD2, respectively.
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Table 2 The state-of-the-art plasmonically enhanced graphene photodetectors (N.A.: not available)
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Graphene-on-plasmonic slot waveguide photodetector
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Integrated silicon-based plasmonic photodetectors have attracted more and more attention recently, due to their potential
applications in THz bandwidth. In this paper, by utilizing a simplified two-step lithography process, the photoconductive
detector is fabricated with the core structure of plasmonic slot waveguide in two symmetric metallic slabs as microwave
electrodes to integrate with mechanically exfoliated graphene. The 3-dB bandwidth of the graphene-on-plasmonic slot
waveguide photodetector is exceeded 120 GHz under the theoretical calculation, and the measured bandwidth is still
beyond 70 GHz due to the lack of larger-bandwidth equipment. High-speed data reception is demonstrated for 72 Gbit/s
NRZ and 64 Gbit/s PAM-4 signals with a BER below 15% soft-decision FEC threshold. Based on the enhanced
interactions of light and graphene induced by the subwavelength confinement from the plasmonic structure, the
responsivity of 0.13 A/W is achieved under the condition of the 7-um long detection zone and the 0.4-V bias voltage.
With the advantages of ultra-compact, high-speed, large-bandwidth and compatible with the CMOS process, our
photodetector has the potential to be used in high-speed optical interconnection, terahertz transmission and terahertz
communication.

photodetectors, plasmonics, graphene, photoconductive effect
PACS: 85.60.Gz, 71.36.+c, 78.66.-w, 73.50.Pz
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