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Ohmic Resistance of AlGaAs/GaAs HBT at High Temperature
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Abstract

GaAs has become a very popular material for the fabrication of high frequency, low noise and
microwave power devices. GaAs devices are also well suited for high temperature operation because of
the large band gap of this material. The standard GaAs technology and device structures have to be
modified for stable operation at high temperature. In this paper, AlGaAs/GaAs HBT considering stable
ohmic contact at high temperature as well as thermal effect such as self-heating effect are introduced.
All the data obtained study will be used as input data for the simulator and the result will be
compared with an analytical model available in this study.
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Table 1. Thermal Conductivity of Elemental and
Compound Semiconductors [13)

Semiconductor k (Wem 'K™)
Si 15
Ge 0.6

AlP 09

AlAs 08

AlSh 0.57
GaAs 0.46
GaP 0.77
GaSb 0.39
InP 0.63
InSb 0.166
InAs 0.273
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Table 2. High temperature stable ohmic contact
on n-GaAs

contact Toltn) pcst thermal

system e R(Np) stability
| o2k | 1x10%am? 670K

Ge/AWNi | “56) | (1 xi0%am | (550M) (1]
, 920K 0.230mm 670K

Ni/Ge/Au | (306) | (6x10"am) | (20m) [2]
Ny/In-N/ | 1070K 0.39mm 670K

Ni (7s) | (35x10"0em™?) | (100h) 3]
720K 4%10 "0cm’ 670K

Pd/Ge | (308) | (1x10%om™ | (G0h) (4]
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TI/PL/AU (303) (3 Xlowgm‘3) (12001'1) [5}
Pd/Mn/Sh| 770K 2x10"%%cm® 670K
Pd/Ge/Ti | 720K | 64x10 cm® 570K
/Pt (10s) | (5x10%cm™ | (20h) [7)
NiIn-Mn | 1070K 0.62mm 670K
/W (2s) (1% IOISQCM—S) (30h) [7]
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Fig 1. Heat diffusion of an HBT throughout the
S substrate
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Table 4. A structure of epitaxial layer for
AlGaAs/GaAs HBT

- Thickness Doping
Structure Composition (um) (cm™)
Emitter cap | ™ H\(I;SSIS')"AS 0.02 20x10%
Buffer m | M IN:Gai-As 0.02 05
(0-0.5) 20%10"
Emitter n"GaAs 01 5x10"®
Emitter n°GaAs 0.07 5x10"
Emitter "’A(lggf: 6;AS 0.03 5% 10"
Bricer | "TAWGAS 1007 | 5107
Base p -GaAs 0.07 5x10%
Collector n-GaAs 1.0 2x10%
Sub-collector n"-GaAs 0.6 5x10%
Butfer | 1 TALGEAS 03 | undoped
Buffer I i-GaAs 0.3 undoped
Substrate S.I.-GaAs 300 undoped
4.2 B
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Fig 2. Cross section of the high-temperature HBT
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