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Correlation between plasma phase and thin films deposition in ICP exited
PECVD with Zirconium Tetra tert-Butoxide as precursor

Rick Verhoef

1

, Patrice Raynaud

1

, Sylvie Ligot

2

, Rony Snyders

2

, Thomas Nelis

3

,

Rebeca Valledor Gonzalez

3

1

LAPLACE, Toulouse, France 

2

UMONS Chips - Materia Nova, Mons, Belgium 

3

Berner

Fachhochschule (BFH), Biel, Switzerland

rick.verhoef@laplace.univ-tlse.fr

ZrOxCyHz metal-organic thin films were deposited by PECVD with a very low

pressure Inductive Coupled Plasma (ICP) with the use of Zirconium Tetra

tert-Butoxide (ZTB) as precursor and oxygen as oxidant gas. Analysis of the plasma

phase and of the subsequently deposited thin films provides unique insight on the

complex mechanism taking place in PECVD with “exotic” precursors. The plasma

phase was probed with in situ Fourier Transform Infra-Red spectrometry (FTIR) and

Mass Spectrometry (MS) during the deposition process, assuring thus exactly the

same conditions for all the diagnostics. Furthermore X-Ray Photoelectron

Spectroscopy (XPS), Fourier Transform Infrared Spectroscopy (FTIR) and X-Ray

Diffraction (XRD) were used to investigate the resulting thin films.

Increase in injected power leads to increased fragmentation in the plasma phase, the

resulting films experience a gradual but important composition change. At high power

the films composition tend towards the precursor composition.

At first, little addition of oxygen does not seem to have any influence on the plasma or

the films. Then, when the threshold of 80% partial pressure of O2 is reached the films

experience a transition from organic to inorganic. This transition is known and

attributed to oxygen etching, but the threshold is here explained by the ratio O/H

arriving on the film surface.

This way, a wide range of film compositions can be obtained with a single precursor,

simply by tuning the power and the addition of oxidant gas. Furthermore the transition

from organic to inorganic films can be predicted with the composition of the molecule

(ex: TEOS, HMDSO, but also exotic precursors), without lengthy calibrations.
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