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Abstract

A 4x10%m” carbon-doped base AlGaAs/GaAs HBT was grown using carbontetracholoride
(CCl4) by atmospheric pressure MOCVD. Abruptness of emitter-base junction was characterized
by SIMS(secondary ion mass spectroscopy) and the doping concentration of base layer was
confirmed by DXRD(double crystal X-ray diffractometry). Mesa-type HBTs were fabricated
using wet etching and lift-off technique. The base sheet resistance of Rae«=550%2/square was
measured using TLM(transmission line model) method. The fabricated transistor achieved a
collector-base junction breakdown voltage of BVewo=25V and a critical collector current density of
Jo40kA/cm® at Ver=2V. The 50x100um’® emitter transistor showed a common emitter DC current
gain of hre=30 at a collector current density of Je=bkA/cm’ and a base current ideality factor of
ms=1.4. The high frequency characterization of 5x50um’ emitter transistor was carried out by
on-wafer S-parameter measurement at 0.1~18 1GHz. Current gain cutoff frequency of
fr=27GHz and maximum oscillation frequency of fmx=16(GGHz were obtained from the measured S-
parameter and device parameters of small-signal lumped-element equivalent network were
extracted using Libra software. The fabricated HBT was proved to be useful to high speed and
power applications.
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Table 1. HBT layer structure for SIMS and
DXRD measurement.
Thickness | Doping [Growth temp.|

Layer _Qp_rg

Y wm] | fem) [ [-c]
18

n - GaAs 005 | 5x10 700

N - Al0o3Gao7As | 0.3 sx10 700
19

p- GaAs 0.2 4x10 650
” 7

n - GaAs 0.5 1x10 650

n - GaAs 0.5 sx10'° 650

n - GaAs 0.5 3x10'° 650
18

n-GaAs 0.5 5x10 700

n-GaAs substrate
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a2 1. HBT %2 SIMS profile
Fig 1. SIMS profile of HBT layer.
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Layer Thickness | D _in' Growth temp.
(pm] | [em™”] [Cl
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n - GaAs 005 | sx10 700
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S.I1.-GaAs substrate
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