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Fig. S1 WSe2- and PdSez-based FET devices. a Cross-sectional schematic and OM images of the
h-BN sandwiched WSez- and PdSez-FETs. b 10—V transfer characteristic curves of the WSez-FET
(blue line) and PdSe,-FET (red line)
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Fig. S2 Device fabrication flow of the PGM-FET. Device fabrication flow of the h-BN
sandwiched PGM-FET as following: transferring a the bottom h-BN, Gr S/B/D, b PdSez, MoSy,
and ¢ h-BN gate insulator; d patterning and depositing metal S/G/D electrodes
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Fig. S3 Thickness of each flake in the PGM-FET. Step-height analysis of each flake in the PGM-
FET by using atomic force microscopy (AFM)
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Fig. S4 Non-interative interface properties of Gr-bridge and TMDC channels. Raman spectrum
analysis of a MoS»/Gr, b WSe»/Gr, and ¢ PdSe»/Gr junction devices on SiO»/Si substrate
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schematic and the circuit symbol corresponding to each region in PMJ-FET. b OM image of the PMJ-
FET. ¢ |-V characteristic curve of the PdSe,-MoS: heterojunction device, which shows the
rectification properties. d 1oV transfer characteristic curves of the MoS>-FET (blue dashed line),
PdSe,-FET (red dashed line), and PMJ-FET (black solid line). e Circuit diagram of the PMJ-FET
based inverter application with 20 MQ load resistor. f VTC characteristic curves of the demonstrated
circuit at Vpp 0f 0.5, 1, and 1.5V
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Fig. S6 Device fabrication flow of the WGM-FET. Device fabrication flow of the h-BN sandwiched
WGM-FET as following: transferring a the bottom h-BN, Gr S/B/D, b WSe2, MoS>, and ¢ h-BN gate
insulator; d patterning and depositing metal S/G/D electrodes
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Fig. S7 Thickness of each flake in the WGM-FET. Step-height analysis of each flake in the
WGM-FET by using AFM
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Fig. S8 Real-time Vout responses from ramp waveform Vin. Dynamic Vou responses from the
1Hz ramp waveform Vi, ranging from -1 to 2 V
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Fig. S9 Fast Fourier transform analysis of the frequency tripler application. Relative power
spectrum of output signals converted by fast Fourier transform (FFT) method
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