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The objective of this research is to fabricate a Schottky junction for optoelectrical applications especially space electronics, driven by its cost-effectiveness, high response rate, fast switching, and low power requirements. The materials utilized in this study include a silicon-gold substrate, graphene, and molybdenum disulfide (MoS2). The fabrication process involves integrating graphene and MoS2 to create a Schottky diode structure on the silicon-gold substrate. To assess the quality and characteristics of the fabricated device, several analytical techniques were employed. Raman spectroscopy was utilized to obtain valuable information regarding the peaks and intensity of the device, while IV (current-voltage) response data was acquired through probing station measurements. Additionally, Atomic Force Microscopy (AFM) was employed to determine the thickness of both graphene and MoS2 layers. Preliminary results indicate promising optoelectronic performance of the fabricated Schottky junction. The efficient charge transfer at the junction, as well as the favorable response rate and low power requirements, hold significant potential for applications in optoelectronic devices. The cost-effectiveness of the materials used further underscores the viability of this approach for scalable and practical optoelectrical applications. These findings contribute to the advancement of optoelectronic technology and open up avenues for the development of sensors, photodetectors, and other high-performance devices. Figure 5. Figure 6.

This research aims on providing a suitable Schottky FET junction for applications in space electronics and space wearables

Atomically thin 2d Gr-MoS2 Schottky junction has several unique properties including its high-switch that would allow fast response, radiation resilience that ensures reliable performance in challenging conditions, and its optoelectrical potential.

We add a small amount of graphene to the blue tape

We exfoliate the Graphene mechanically

We clean the Silicon substrate and the glass slide.

We attach the PDMS on the glass slide and transfer the Graphene into it.

We attach the Silicon substrate on the first stage of the transfer station

We attach the Glass slide on the second stage of the transfer station

The VJ analysis: As Shown in 

Raman analysis:

As shown in figure (5) there are no D peaks which proved that the graphene that was used in the device was excellent. Figure ( 3) is an AFM topography of the junction which showed clear overlapping between the materials. As figure (6) it showed the 2 flakes at microscale where they were placed between the source and drain.

"Electronics based on two-dimensional materials" by: Gianluca Fiori, Francesco Bonaccorso, Giuseppe Iannaccone, Tomás Palacios, Daniel Neumaier, Alan Seabaugh, Sanjay K. Banerjee and Luigi Colombo

  : our JV Drain-source and JV Gatesource characteristics showed that the device is suitable for space electronics Annealing Enhancements: Pulse annealing significantly improves electrical performance, evident in enhanced IVGS reach, current density, and IVDS behavior.

Future Work :

 : The integrated Gr-MoS2 junction holds promise across applications-space tech, computer hardware, and wearables-due to improved conductivity. Films for Photo-Voltaic Applications" by: Manuel Ramos, John Nogan, Manuela Ortíz-Díaz, José L Enriquez-Carrejo, Claudia A Rodriguez-González, "Electronic Transport in Two-Dimensional Materials" by: Vinod K. Sangwan and Mark C. Hersam

  Figure 1.Figure2. Figure3.

  Figure 4.Figure5. Figure6.

  Figure (1) (before the pulse annealing treatment) when we applied voltage into the Gate-Source the device emitted 90 micrometers at 40V, but when we treated the device with pulse annealing at 350 degrees for 3 seconds in Figure (4) it showed excellent responses where it emitted 14 millimeters at 40V. As shown in Figure (2) the device after the pulse annealing treatment showed a high current compared to the device before the treatment.