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Abstract

We have fabricated n-p-n HBTs using 3-inch AlGaAs/GaAs hetero structure epi-wafers
grown by MBE. DC and AC characteristics of HBT devices were measured and analyzed.
For HBT epi-structure, Al composition of emitter was graded in the region between
emitter cap and emitter. And base layer was designed with concentration of 1x10*/cm’and
thickness of 50 nm. and Be was used as the p-type dopant. Principal processes for device
fabrication consist of photolithography using i-line stepper. wet mesa etching. and lift-off
of each ohmic metal. The PECVD SiN film was used as the insulator for the metal
interconnection. HBT device with emitter size of 3x10#m’® resulted in cut-off frequency of
35GHz. maximum oscillation frequency of 21GHz. and current gain of 60. The
distribution of the ideality factor of collector and base current was very uniform. and the
average values of off-set voltage and current gain were 0.32V and 32 within a 3-inch
wafer.
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Table 1. Epi-structure for HBT device fabrication.

Layet Material Al Doping Thickness
Fraction {cm-3) (hm)
Contact n* - GaAs 4x1018 150
Emitter-} n - AlGaAs 03-0 2x10%7 50
Emitter-I n - AiGaAs 03 2x 1017 150
Spacer i- GaAs 20
Base _p*-GaAs 1x 1019 50
Spacer i- GalAs 10
Collector n - GaAs 2x 1016 400
Subcolleclor | n* - GaAs 4x1018 500
Buffer i- GaAs 200
Subsliate S.1. GaAs 600 pm
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Fig. 1. SIMS depth profile of HBT
epi-structure.
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Fig. 14. Characteristics of cut-off frequency
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collector current (VC=2V. emitter
area 3x10p#m).
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Table 2. Principal performances of ETRI-
HBT (emitter area:3x10pm’ E-B
spacing Sgp:l#m).
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