
Electron channelling contrast images are produced using a 

field emission gun scanning electron microscope in which 

electrons which channel down the atomic planes are 

backscattered if there is any distortion in the crystal lattice from 

a suitably oriented sample [2]. 

 In ECCI, vertical threading dislocations appear as 

spots with back–white (B-W) contrast. 

 From the direction of the B-W contrast, dislocation 

types namely edge, screw and mixed dislocations can 

be identified [3]. 

Electron Channeling Contrast Patterns (ECPs) 

ECPs are a 2-D projection of 

the crystal lattice. They 

enable the channeling 

conditions, for a given tilt 

and rotation of a sample, to 

be determined.  

Electron Channelling Contrast Imaging  (ECCI) 

Example EBSD Results 

Example ECCI Results 
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Production of nitride-based LEDs and transistors is presently taking place in a rapidly moving and competitive market, and there is a commercial imperative to develop cheaper 

and more efficient devices. Non-optimal structural properties, (i.e., high defect densities and presence of strain) still limit performance. Rapid and non-destructive feedback of 

microstructural information would greatly enhance the optimisation of new growth methodologies and device structures. 

 

Exploitation of diffraction based measurements, namely electron backscatter diffraction (EBSD) and electron channelling contrast imaging (ECCI), in the scanning electron 

microscope, can deliver quantitative information on the defects and strain in nitride thin films on length scales from tens of nanometres to tens of micrometres.  

Electron backscatter Diffraction  (EBSD) 

 In EBSD an electron beam is incident on a sample 

which is tilted at an angle of typically 70°.  

 The impinging electrons are scattered inelastically 

through high angles forming a diverging source of 

electrons that can be diffracted.  

 The resultant electron backscatter diffraction 

pattern (EBSP) consists of a large number of 

overlapping Kikuchi bands and is a 2-D projection 

of the crystal structure. 

  EBSPs acquired from a mesh of points on a 

sample may be used to produce maps of twist 

(rotation), tilts and strain.  

 By using cross-correlation techniques, EBSD can 

provide a sensitivity of less than 1 part in 10,000 to 

changes in tilt, rotation and strain [1]. 
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in GaN thin films of various thickness. 

A distortion of a crystal will 

produce a distortion of the 

EBSD pattern. 

[001] 

[112] 
[113] 

1Department of Physics, SUPA, University of Strathclyde, Glasgow G4 0NG, UK;  2Department of Materials, University of Oxford, Oxford OX1 3PH, UK; 
3Department of Mathematics and Statistics, University of Strathclyde, Glasgow G1 1XH, UK; 4Aunt Daisy Scientific Ltd, Lydney, Gloucestershire GL15 5DX, UK 
5Max-Planck-Institut fur Mikrostrukturphysik, D-06120 Halle, Germany; 6Department of Materials Science and Metallurgy, University of Cambridge, Cambridge CB2 3QZ, UK 
7Department of Materials, Imperial College London, SW7 2AZ, UK; 8Tyndall National Institute, University College Cork, “Lee Maltings”, Cork, Ireland 
9Department of Electronics and Electrical Engineering, University of Bath, UK 

Quantitative microstructural analysis of nitride thin films  

in the scanning electron microscope 
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To Identify the TDs, we compare the B-W contrast direction in at least two ECCI 

with different diffraction conditions acquired from the same area on the sample. 

 If the B-W contrast direction flips or remains the same          edge dislocation. 

 If the B-W contrast changes direction          either screw or mixed dislocation. 

Total dislocations 205 

Edge 50% 

Screw/mixed 46% 

Unidentified 4% 

Indicates clustered dislocations 
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