
Session 17: Optical, Electrical and Magnetic coatings I

Wednesday, September 19, 2018

OR1702

Influence of the AlN/Si(111) interface on the surface morphology
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Many of today’s indispensable electronic devices such as High Electron Mobility

Transistors (HEMT) and LEDs are built of Gallium nitride (GaN), Aluminium gallium

nitride (AlGaN) and/or Aluminium indium nitride (AlInN) multilayers. The device

performance strongly depends on the perfection of the crystalline structure of the

nitride stack. A suitable template for these highly crystalline and defect-free multi

layers is epitaxial and smooth AlN. Typically those AlN templates are deposited on

Si(111) by Metalorganic Chemical Vapor deposition (MOCVD), which is a time- and

hence a cost-consuming process.

AlN films were deposited on Si(111) using an unbalanced magnetron sputtering

process on a Clusterline® 200 deposition system. The film properties were

investigated for basic process and film parameters as e.g. film thickness and

deposition temperature. A special focus has been set to the interface between Si(111)

and AlN, where the native oxide removal and the pre-treatment are studied. Wet

etching using 1wt% HF of the Si-surface has been compared to in-situ plasma

etching. Different high temperature pre-treatments have also been investigated. X-ray

Diffraction (XRD), Transmission Electron Microscope (TEM) and Atomic Force

Microscopy (AFM) have been used to investigate the film properties and to gain

insight on the crystallinity, the lattice constant and the surface roughness.

The deposited AlN films show an exclusive (002) orientation with columns with a

diameter in the range of 45nm. The high quality crystalline structure is confirmed by

rocking curve (RC) measurements at the symmetric AlN(002) diffraction peak, which

shows for 100 nm of AlN on Si(111) under certain conditions a FWHM of less than

1200 arcsec. Thicker films of AlN result in a decreased FWHM, but have the

drawback of increased surface roughness. It is shown that roughness and crystal

quality are directly correlated due to the columnar growth of the nitride film.

The surface morphology and crystallinity of the presented sputtered AlN templates are

suitable to replace the cost-consuming MOCVD AlN films and can be overgrown by

MOCVD HEMT structures.
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