1SS 0169-4332

Accepted Manuscript

Applied
Full Length Article Surface Science

A JOURNAL DEVOTED TO APPLIED PHYSICS
AND CHEMISTRY OF SURFACES AND INTERFACES
H. RUDOLPH EDITOR-IN-CHIEF

Fermi-level depinning in metal/Ge interface using oxygen plasma treatment

Vallivedu Janardhanam, Hyung-Joong Yun, Inapagundla Jyothi, Shim-Hoon
Yuk, Sung-Nam Lee, Jonghan Won, Chel-Jong Choi

PIL: S0169-4332(18)32333-X

DOI: https://doi.org/10.1016/j.apsusc.2018.08.187
Reference: APSUSC 40224

To appear in: Applied Surface Science

Received Date: 11 April 2018

Revised Date: 16 July 2018

Accepted Date: 21 August 2018

Please cite this article as: V. Janardhanam, H-J. Yun, L. Jyothi, S-H. Yuk, S-N. Lee, J. Won, C-J. Choi, Fermi-level
depinning in metal/Ge interface using oxygen plasma treatment, Applied Surface Science (2018), doi: https://doi.org/
10.1016/j.apsusc.2018.08.187

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.apsusc.2018.08.187
https://doi.org/10.1016/j.apsusc.2018.08.187
https://doi.org/10.1016/j.apsusc.2018.08.187

Fermi-level depinning in metal/Ge interface using oxygen plasma treatment

Vallivedu Janardhanam?®, Hyung-Joong Yun®, Inapagundla Jyothi®, Shim-Hoon Yuk?, Sung-Nam
Lee®, Jonghan Won"", and Chel-Jong Choi®”

#School of Semiconductor and Chemical Engineering, Semiconductor Physics Research Center,
Chonbuk National University, Jeonju 561-756, Republic of Korea.

Advanced Nano Surface Research Group, Korea Basic Science Institute, ‘Daejeon 305-806,
Republic of Korea

‘Department of Nano-Optical Engineering, Korea Polytechnic University, Siheung 429-793,
Republic of Korea

Abstract—Oxygen (O,) plasma treatment on germanium (Ge) surface was employed to depin
Fermi-level in Al/n-type Ge interface. The Al contact to n-type Ge without and with O, plasma
treatments for 1 and 2 min showed rectifying characteristics despite the low work function of Al,
which could be associated with the Fermi-level pinning. An increase in O, plasma treatment time
resulted in a decrease in Schottky barrier height along with the improvement of the homogeneity
of Schottky interface. On the other-hand, Al contact to O, plasma-treated n-type Ge for 3 min
exhibited Ohmic behavior, implying the depinning of Fermi-level in Al/n-type Ge interface. A
transition from rectifying to Ohmic behavior observed in Al/n-type Ge contact with O, plasma
treatment for 3 min could be attributed to the more homogenous and stoichiometric formation of
Ge-oxide layer. Such a high quality Ge-oxide layer effectively passivated unsatisfied surface

states in Ge, which could be responsible for Fermi-level depinning of Ge.
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