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A collector space charge region model for
SiGe HBT on thin-film SOI~

Xu Xiao-Bo' Zhang He-Ming Hu Hui-Yong Xu Li-Jun Ma Jian-Li
(Key Laboratory for Wide Band-Gap Semiconductor Materials and Devices , School of Microelectronics , Xidian University, Xi’ an 710071, China)
(Received 21 June 2010; revised manuscript received 13 October 2010)

Abstract

SiGe heterojunction bipolar transistor ( HBT) on thin film SOI has been successfully integrated with SOI CMOS by
“folded collector”. This paper deals with the collector of “partially depleted transistor” according to the thin film vertical
SiGe HBT structure. A simplified circuit model including vertical and horizontal resistors and depletion capacitance is
presented for the first time, and the model of the collector for field, voltage, and depletion width is systematically
established. The model is analyzed with reasonable parameters. The results indicate that the space charge region consists
of intrinsic junction depletion and MOS capacitance depletion, that the width of the space charge region increases with
doping concentration of the collector, larger reverse junction voltage, and smaller substrate voltage, and that the region
features a vertical expansion followed by a lateral expansion. This space charge region model of collector provides a

valuable reference to the SiGe mm-wave BiCMOS circuit design and simulation on thin film SOI.

Keywords; SOI, SiGe HBT, collector, space charge region model
PACS. 85.30. Pq, 85.30. De, 85.30.-z
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