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Transient Investigations of Hot-Carrier Transport in BN-
Encapsulated Graphene FETs 

  
Graphene is a material with remarkable electrical characteristics, including room-temperature mobility that is 

unparalleled among semiconductors, electrical conductivity that is better than that of silver, and a current 
carrying capacity that exceeds 108 A/cm2[1]. Nonetheless, it is also known that the electrical properties of 
graphene are typically strongly degraded by the interaction of its carriers with substrate. With graphene on SiO2, 
common issues are carrier trapping by interface states, and by deep levels within the oxide, and current 
degradation due to Joule heating of the substrate [2,3]. The latter process typically degrades the maximum 
saturation velocity to which carriers may be accelerated and, thus, the current-carrying capacity of the device 
[3,4]. A potential strategy that should allow these issues to be alleviated is that of encapsulating the graphene in 
high-quality BN. This should allow the graphene to be isolated from the influence of defects in the underlying 
oxide, and to also minimize transient heating effects. In our presentation, we describe the results of studies that 
we have performed to investigate transient transport in such encapsulated graphene devices. Utilizing a 
strategy of nanosecond-duration pulsing, we demonstrate that transport in these devices is essentially free of 
the influence of defect related carrier trapping. At the same time, we also establish that the influence of Joule 
heating is significantly suppressed. Our results reveal a transition from current saturation to linear conductance 
as the charge neutrality point is approached from either the conduction or valence bands. 
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Figure 1: Coplanar waveguides for pulse measurements   Figure 2: Deviation of drift velocity near Dirac point 


