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Hole scattering and mobility in compressively strained
Ge/(001)Si;_,Ge,"

Bai Min Xuan Rong-Xi Song Jian-Jun! Zhang He-Ming Hu Hui-Yong Shu Bin

(Key Lab of Wide Band-Gap Semiconductor Materials and Devices, School of Microelectronics, Xidian University,
Xi’an 710071, China)

( Received 12 July 2014; revised manuscript received 14 September 2014 )

Abstract
Strained Ge attracts attention of researchers for its high mobility and compatibility with Si technology. Based on the
valence band model for compressively strained Ge/(001)Sii—,Ge,, the relationships between hole scattering, mobility,
and Ge content (z) are established in this paper, including ionized impurity, acoustic phonon, non-polar optical phonon,
total scattering rates, and the averaged and directional mobility of holes. Our quantitative data gained within the models

can provide valuable references for the research of modified Ge materials physics and the design of the related devices.

Keywords: Ge, strain, scattering, mobility

PACS: 85.30.De, 85.30.Pq, 85.30.Tv DOI: 10.7498/aps.64.038501
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