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Abstract 

 

Because of the dangling bond free nature of 2D-channel materials, 2D-materials based 

transistor shows incongruity with a conventional ALD dielectric deposition process. Especially 

2D-materials based transistors generally show inferior characteristic when they are applied in 

a form of top gate transistor. [1] In this study, by applying a newly invented initiated chemical 

deposition(iCVD) process based high-k dielectric p(HEMA)-g-AlOX as a top gate insulator of 

MoS2 transistor, high performance top gate monolayer MoS2 transistor with mobility of 

12cm2V-1s-1, SS of 135mVdec-1 with low hysteresis(<100mV) value is developed. [2] With 

systematic analyses, we could confirm that the reason for this improvement is due to a less 

coulombic scattering effect and a less surface optical phonon scattering effect of a hybrid 

dielectric based top-gate MoS2 transistor than those of Al2O3 dielectric based top-gate 

device. 
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Figure 1: (a) Schematic illustration of fabricated device. (b) transfer characteristic of p(HEMA)-g 

AlOx/MoS2 top-gate device.  

 

 
 
Figure 2: (a) Comparison of activation energy between Al2O3/MoS2 top-gate device and p(HEMA)-

g-AlOx/MoS2 top-gate device. (b) Difference of interface trap density (Dit) for each applied 

dielectric film. 
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