(a) and (b): The temperature dependent current-voltage measurements were done on Al/Ta2O5/Al with two different ALD purge times (4 seconds – showing temperature dependent, 10 seconds- showing temperature independence) for a temperature range of 20 oC to 100 oC. The current density was calculated by dividing the device current by area of 1x10-8 m-2.
(c) The Poole-Frenkel analysis has been done considering the following equation:

      				                       

								

 								             where q - electron charge, Eox- electric field applied, k is the Boltzmann constant, T is temperature in K, εo is the dielectric constant in vacuum, εi is the optical dielectric constant, μ is the electronic drift mobility, Nc is the density of states in the conduction band, qϕt is the trap energy level. The equation above can be rearranged as below,

 					          

The PF plot was plotted by selecting ln(JPF/Eox) as the Y-axis and as the X-axis. The slope led to extract the εi.
(d) The Schottky analysis has been done considering the following equation:

			           		          

 							          




Where  is the Richardson constant and  is the Schottky barrier height, is the effective electron mass in dielectric and  is the free electron mass.  
The equation above can be rearranged as,

 					         


The SE plot was plotted by designating ln(JPF/T2) as the Y-axis and as the X-axis, leading to the.
(e) The theoretical simulations were done using the following equations:
Direct Tunnelling




where q - electron charge, tox- oxide thickness, Eox- electric field applied, - Plank’s constant, Vapp - applied gate voltage, - barrier height, mox- particle mass (kg)
Fowler Nordhiem Tunnelling


Schottky Emission 

			           		        

 		




where  is the Richardson constant and  is the Schottky barrier height, is the effective electron mass in dielectric and  is the free electron mass.  
Poole-Frenkel Emission

      				

								
[bookmark: _GoBack]where q - electron charge, Eox- electric field applied, k is the Boltzmann constant, T is temperature in K, εo is the dielectric constant in vacuum, εi is the optical dielectric constant, μ is the electronic drift mobility, Nc is the density of states in the conduction band, qϕt is the trap energy level.
(f) Fowler-Nordheim plot to extract the barrier height at the metal/oxide interface using,
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