19964 128 EBFIEERGE

#wX96-33A-12-6

AlGaAs/GaAs HBTS| DC sjehalefel] wjx|=

FBE AR B12H 39

-
LJ—OE_)]

spo] a4

(Analysis of Temperature Effects on DC
Parameters of AlGaAs/GaAs HBT)

& ok T,

Fh % AL T,

K BAR T

(Duk Young Kim, Jae Hong Park, and Chung Kun Song)

(o]
<1

OF
=1

AlGaAs/GaAs HBTel dlsix DC sjeirlele] 2% 2|&4-8 95KHE 580K7kA1e] L 9ol x4
ZAlslglel DC selrleie] £ 9@ By 2hollx 2o 7E ARAEEE & ovle TR, do)x

FAAT, WA AR, Td AP, ©

gEE 5 Veson,

. =
zhE AR

=

5o )& vlagens At

1245 A AN F 2l S Frhsiedde] JAgA
AF, o123l ojat opdaix| 5o Aiael zr)o) osia dgxichk &
Afels, o - F8 AF-25A, Veeorr, Re Re

L

=rollAiz ofeirlx] DC
£o] Exnsts wEsily o A

x| wsel] dhste] Qb Ale] 2AE HAA

o2 mdelelr). AgAoE Lxdslel R HBTE AZs7] siie el wolss] 43599 o

AR} PG orIE] o FAT) AR i) Aok sk,

=
=

el el A TEA o

HAEA] H=E sk shrl, Eejel v} Aghel HAe] FUsof e & 5 Ut

Abstract

In AlGaAs/GGaAs HBT the temperature dependence of DC parameters was investigated over the
temperature range between 95K and 580K. The temperature dependence of DC parameters depends on
the relative contribution of each of the current components such as emitter-injection-current,

base~injection-current, bulk recombination current, interface recombination current, thermal generation
current and avalanche current due to impact ionization within the collector space charge layer in a
specific temperature. In this paper we investigated the temperature effects on DC parameters such as

Veeon, current gain, input and output characteristics, Verorr, R, Re, and analyzed the origins, and
extracted the qualitative conditions for a stable HBTs against the temperature variation. Finally, in
order to keep HBTs stable with respect to the variation of temperature, the valance-band-
energy-discontinuity at emitter- base heterojunction should be large enough to enhance the effect of
carrier suppression at a relativelv high temperature. In addition the recombination centers, especially
around collector junction, should be removed and the area of emitter and collector junction should be

identical as well.
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Table 1. Structure of AlGaAs/GaAs HBT.
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