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Table 1 Two kinds of epitaxial structures of InGaP/

GaAs HBTs

A B
SRR BE| BREE | EE| BEKE
/nm /em™3 /nm /em™?
Ino.sGao ¢ As 50 | >1x10,8i | 50 | >1X109.si
Ing Gag.«As-GaAs | 50 | >1X10".8i | 50 | >1X10¥.Si
GaAs 250 5X 108 ;Si 100 5X108;Si
Ing.5sGao.sP 50 3X10.8i 50 3x10'7.Si
GaAs 3 undoped 5 undoped
GaAs 80 | 4.5x10:Be | 45 4%10";Be
GaAs 2 undoped 2 undoped
GaAs 1000 | 1Xx10%,;Si 350 3X10%;Si
GaAs 500 5X10'8.8i 500 5% 10 .Si
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Fig.1 Gummel plot of InGaP/GaAs HBT of struc-

ture A
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Fig.2 B I relationship of InGaP/GaAs HBT with
structure A faax =301
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Fig.3 Gummel plot of InGaP/GaAs HBT of struc-

ture B
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Fig.4 pI. relationship of InGaP/GaAs HBT with
structure B By = 460 ’
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Fig. 5 Electron microscope photo of the InGaP/
GaAs HBT The emitter area is 100pm X 100pm.
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Fig.6 Common-emitter I-V characteristics of the In-
GaP/GaAs HBT with structure A
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Fig. 7 Common-emitter I-V characteristics of In-
GaP/GaAs HBT with structure B
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Fig.8 High frequency performance of InGaP/GaAs
HBT with structure A
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Fig.9 High frequency performance of InGaP/GaAs
HBT with structure B
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DC Performance of InGaP/GaAs HBT with Two Different Structures*
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Abstract: InGaP/GaAs HBT is the most promising device in microwave and millimeter wave fields. It’s DC characteristic is
one of the most important parameters. In this work, the Medici program was used to simulate the DC and high frequency per-
formances of two different InGaP/GaAs HBT epitaxial structures. The large size (emitter area is 100pm X 100m) double-
mesa InGaP/GaAs HBTs were fabricated,and their DC performance was tested and analyzed experimentally. It was shown -
that the common emitter current gains by the test for these two structures were 50 and 350 respectively and their maximum
fr by the simulation were 8 and 10GHz respectively.
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