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The important physical parameters that need to be
characterized are:

•the layer thickness,
•the thickness and nature of the interfacial
layer between the high-k material and the
silicon
•the interface and surface roughness
•the material density,
•the composition and presence of possible
contaminants,
•the crystallinity,
•the band gap.

New dielectrics with higher dielectric constant, referred to as “high-k
materials”, are replacing the silicon oxide as gate dielectric in the electronic
devices. Several candidate materials and deposition processes are currently
under investigation. Both for the development of these processes and for
future process control, the optimization of the physical analysis procedures
for these materials is necessary.

No single technique will be able
to provide all these
characteristics and therefore
the combined effort by
complementary techniques is
necessary.

GES5-GXR

Hf mol fraction = 47.8%

Results of measurements combining DUV
ellipsometry and X ray rflectometry
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Experimental Data – HfAlOx various ratio
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HfAlOx Hf:Al

Si

HfO2
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from Al2O3 to HfO2

Al2O3

Si

Sample Designation Band Gap (eV)

Al2O 3 (1000 cycles) 6.27 0.02

Al2O 3 (1000 cycles) Annealed 6.80.2

Bandgap engineering
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The position of the bandgap varies
with the composition of the HfAlOx
alloy:
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