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Electrical Properties of SiGe HBTs designed with Bottom Collector and
Single Metal Layer Structures
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Abstract

This paper presents the electrical properties of SiGe HBTs designed with bottom collector and single
metal layer structure for RF power amplifier. Base layer was formed with graded-SiGe/Si structures

and the collector place to the bottom of the device. Bottom collector and single metal layer structures
could significantly simplify the fabrication process. We studied about the influence of SiGe base
thickness, number of emitter fingers and temperature dependence (< 200 C) on electrical properties.

The feasible application in 1~2 GHz frequency from measured data BVcgo ~ 10 V, fr~14 GHz, B3

110, NF~1 dB using packaged SiGe HBTs. We will discuss the temperature dependent current flow
through the e-b, b-c junctions to understand stability and performance of the device.
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SiGe HBTY +&.
Structure of SiGe HBT.

3 1. SiGe HBTY o}~ F2,
Table 1. Base structure of SiGe HBT.

No. | Name of Layer Doping - Xae Thickness
1 Si undoped - 35 nm
2 SiGe undoped 0.02 5 nm
3 SiGe undoped 0.02-0.05 5 nm
4 p-SiGe Boron. 0.05-0.13 o 1. 3 7 25 om
5e19 cm™ VSM 5 = 20 nm
5 SiGe undoped 0.13-0.15 15 nm
6 SiGe undoped 0.15 5 nm
7 Si undoped = 40 nm
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Fig. 2. Ic-Vc curves of (a) SGI1, (b) SG3, (¢)

SGH with different temperatures.
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Fig. 3. Gummel Plots for SG1, SG3, and SG5.
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Fig. 4. Gain(B) versus Ic characteristics and

temperature of (a) SG1, (b) SG3, (c)
SGh.
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