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Properties of Interfacial layer at Hf-silicate
films by wet etching condition
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The thickness of gate dielectric layer in metal-oxide-semiconductor devices has seen an enormous

downscaling. Established materials for the gate dielectric are reaching its physical limits in terms of leakage
current, reliability and uniformity across a Si.
In this work, we investigated the physical and electrical properties of Hf-silicate interfacial layer (IL). Thin
lyaer of Hf-silicate was deposited on the Si substrate by atomic layer deposition. The IL grown by annealing
process at below 650 C by rapid thermal annealing between Hf-silicate and Si. Acidified HF solution was
used to remove Hf-silicate and IL. Etching rates was controlled change of HF solution concentration and
time. In order to compare the characteristics, before and after etching was measured by C-V and I-V curves,
transmission electron microscopy, Ellipsometer and Atomic Force Microscopy(AFM). The capacitance of the
sample has a larger value after the etching of Hf-silicate-IL. However, the leakage current becomes worse.
Measured information by AFM and Ellipsometer confirmed thickness before and after etching. Increasing
etching time, capacitance of Hf-silicate was improved. However, this value is smaller than overall capacitance
of previous etching process. Equivalent oxide thickness was increased by reduction of overall capacitance.
Result indicated that properties of Hf-silicate were decreased by IL.
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