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The miniaturization of the transistor and it’s ever growing 

density on the chip has resulted in an increased overall power 
consumption. Supply voltage scaling results in a quadratic 
reduction in the dynamic power consumption thereby 
achieving energy efficient operation in digital circuits. 
However, reducing the supply voltage of a transistor requires 
that the threshold voltage be scaled proportionately in order to 
achieve the same performance. But this also results in an 
exponential increase in the static power consumption arising 
from the fundamental limitation of sub-threshold swing 
limited to 60mV/decade at room temperature in a MOSFET. 
Tunneling Field Effect Transistors (TFETs), in principle, can 
achieve sub-60mV/decade switching slope (SS) at room 
temperature due to the energy filtering achieved by band to 
band tunneling [1-2], thus enabling voltage scaling [3]. 
However, the drive current that can be achieved is limited due 
to the tunneling barrier present at the source-channel interface. 
III-V semiconductor based TFETs are attractive due to their 
direct band-gap and wide range of compositionally tunable 
band-alignment [4].  !
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GaAs and InAs terminated hetero-interfaces 
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$U<*Z*+&<*/<$'&@'*D$&1"''$#+&]*+<&1,34('(Z%$& XYBcXYTT& '(+*,& +,&
=,3b& !T.!)6& More than three order of magnitude 
improvement in Ion/Ioff ratio achieved in HetJ TFET is due to 
the reduction in defect assisted conduction with InAs 
termination. The improvement in heteroepitaxy with InAs 
termination is reflected in the improved electrostatics (smaller 
SS and DIBT) for the same device geometry. Ion progressively 
increases by 325% with decreasing Ebeff (from 0.58eV to 
0.25eV) due to the increase in tunneling transmission 
coefficient. Second, the drain induced barrier thinning (DIBT) 
improves with reducing Ebeff due to inter-band generation 
occurring closer to the source/channel junction, thus 
improving device electrostatics . The SS vs Ids curve also shifts 
with reducing Ebeff, with the minimum SS occurring at higher 
Ids which is essential for TFET operation with MOSFET like 
performance. However, the minimum SS at room temperature 
is still much higher than 60mV/decade. The SS in all the 
fabricated devices is greater than 60 mV/dec at room 
temperature due to the presence of high density of interface 
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