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Thermal stability of heterojunction bipolar transistors
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Abstract

This report summarizes the major
results obtained from the first year program
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of the “Therma stability of heterojunction
bipolar transistors’. The purpose of this
research is mainly to build up the HBTS
model by analysis of device physics and to
develop a new extraction method for device
parameters. We could accurately extract
important parameters for DC operation, such
as conduction band energy discontinuity,
valence band energy discontinuity, electron
mobility in base, and electron effective mass
of emitter material.

Finally, the results of this model were
also verified by the comparison with the
experimental measurement data and the
simulation results. Excellent agreement was
obtained. From the research of HBTs DC
behavior under variant temperature, we
believe this report can offer a method to
qualify the fundamental properties of HBTs
for different materials to achieve the
optimum performance.

Keywords: Thermal Stability, Temperature
sensitivity, Parameters extraction
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BT Z R M AR EEY LR R
g TP 0 AT g i R R AR~ 1
OEc(eV) | OEv(eV) | OEg(eV) | npase(cm?s)
InGaP HBTs 0.029 0.410 0.439 2739.2
(Ae=2 ym*4 ;,m, GCT analog
devices)
InGaP HBTs 0.032 0.391 0.423 2834.8
(Ae=2 1 m*20 zm, GCT analog
devices)
InGaP HBTs 0.018 0.414 0.432 f,,c=800A
(Ae=2 y m*4 ;m, GCT digital
devices)
Aly 2868, ;A5 grading HBTs 0.037 0.303 0.340 2680.1
(Ae=75 ;1 m*75 ;. m, VPEC)
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Reference data : InGaP/GaAs [1Eg=0.43~0.46 eV
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