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Abstract:
Energetic metal deposition techniques have been 

conventional energetic metallization techniques with 

metal deposition provides minimal improvement 

additional metallization without measurable degradation 
of dielectric performance. These results demonstrate that 

material selection.

Summary of Research:

metallizations have been shown to degrade dielectric 

and Electron-Beam Evaporation (EBE) can break 
dielectric bonds. Argon ions from Sputter plasma embed 

device will break. 

2O3. Traps 

results in the earliest onset current due to high DIT (- bias) and 
deep dtrap (+ bias).

Figure 2: Time-to-breakdown is plotted against initial leakage 
current at constant voltage stress (CVS). It is shown that higher 
tBD is achieved when I0 is low. High defect density at x* results in 
maximized I0.
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varied metallization methods. C-V measurements 

2O  thickness and 

Al2O  is largely governed by interfacial defects. 

2O

rate-limiting. Time-dependent dielectric breakdown 

its widespread adoption as a gate metallization 
technique. We demonstrate that integrating a thin 

2O

atmosphere between Al2O
2O

across samples. From this analysis we can infer that the 

In this work we demonstrate dielectric quality degradation 

2O  after air-transfer 
and prior to EBE of Cr while still preserving the metal-

and evaluate compatibility with a broader range of 

Figure 3: TDDB under CVS at -6.4MV/cm (~90% of EBD). Weibull 

ALD, while early breakdown times increased almost 177%. We 
observe 6 orders of magnitude decrease in current at t = 0 from 
Thermal to ALD.

Figure 4: TDDB measurements are performed under constant 
voltage stress (CVS) at -5.5MV/cm (~90% of EBD). Weibull slope 

across each sample. No change in leakage I0 was observed.


