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Thickness measurements of PtSe2 films 

Thicknesses of all PtSe2 films were measured by atomic force microscopy (AFM) and they are 

shown in Fig. S1. 

 

Figure S1. AFM Height measurements and corresponding AFM images of the PtSe2 films. 

 

  



Opto-electrical measurement set up 

To measure the photoresponse of the photodetectors we have used a manual set-up shown 

schematically in Fig. S2. Laser light of a diode laser at 1550 nm wavelength were modulated at 1 

kHz frequency using an electro-optic modulator (Thorlabs LN81S-FC) and guided above the 

grating couplers of the samples using a single-mode fiber. Photovoltages of the photodetectors 

were measured using a lock-in amplifier (Zurich Instrument MFLI). The bias voltages were applied 

to the detectors using a source meter (Keithley 2400). Photocurrents were calculated by dividing 

the photovoltages of the detectors by the total resistance of them.  

All measured photodetectors have the same dimensions, 50 µm wide along the waveguide and 13 

µm long perpendicular to the waveguide. 

For time resolved measurements, the output of the photodetectors was connected directly to an 

oscilloscope (Zurich Instrument MFLI). 

 

 

Figure S2. Schematic diagram of opto-electrical measurements set up. 

  



IV-Curve of PtSe2 devices 

Ids-Vds measurements have been carried out on all multilayer PtSe2 devices. The IV diagrams 

exhibit almost linear characteristics for drain voltages ranging from -100 mV to 100 mV (Fig. 2b). 

This indicates near-ohmic contacts between the films and the Ni/Al electrodes. When the drain 

voltages are increased, deviations from the linear behavior can be observed more clearly which 

indicate the existence of Schottky barriers at the interfaces. The reason for the presence of Schottky 

barriers at the interfaces may be due to a mix of semi-metallic and semiconducting crystallites and 

is subject to further studies.1,2 

 

Figure S3. Drain current (Ids) as a function of drain-source voltage (Vds) for voltages ranging from 

-5 V to 5 V for all PtSe2 devices. 

  



 

Figure S4. Derivatives of the drain current (Ids) as a function of drain-source voltage (Vds) for 

voltages ranging from -5 V to 5 V for all PtSe2 devices revealing the non-linearity in the IV curves.  
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