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Abstract

In this study, temperature dependency of current gain for AlGaAs/GaAs/GaAs HBT is analytically
proposed over the temperature range between 300K and 60CK. Energy bandgap, effective mass,
intrinsic carrier concentration are considered as temperature dependent parameters. Collector current
which is numerically calculated is then analytically expressed tc enhance the speed of calculation for
current gain. From the results, current gain decreases as the temperature increases. These results will

be used to expect the unity current gain frequency fr

collector-base capacitances

in conjunction with emitter-base and
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3. Current equation

3.1 Collector current [5]

Y 49 TS HBTEY FZA, ovle e} wolx
93 B4 2498 AFE A9 Ze] yehd
+ Stk

JAX3)=Ju(~X )~ Iscre* Jscrst Jscrr) 9

graded layer. setback layer
Spar curgenegum Base Space Charge Region
oty || e
Emitter : i Collector
— N 5 il on @
AlGass | D Gaas | 1 Gas
-% Xg 0 szzl X
Base
a3 4. N/p/n HBTe| @9k,
9% dgWe s=A=z: AR ARUE

(electron current density) > °1FH§ FZF9 AR
2] & E(electron flux)e] AZH Tald 4 AR, o]
R H10)7 o] Ueho = h[5][6]

J.(-X)

=qu ¥, [n(-X;)-n(-X)exp(- AE/kT)]
(10)
=quN{ Ngexp(-qVp/kT)

_n(Xz)exp[q(VBg+VBs"'VBgC)/kT] }

7N, v, AR BT thermal velocity] 1/4
e oulsls, v,& AzY tunnelling coefficient,
AE = conduction band discontinuity ©] ©}.

FF4 wolzdMe 249y AFE Fitd ¢
AF2 1D 2ol Yehds gl
_ gDn(X5)
Ty~

wolx Z¢] oujg-wolx FHYFY ElA the-
rmionic emission®] 9§ AT FAite] o} AFE

d&stez, oA %9 dug-uolx FHFY ¥
ol e] ARY FEE A(12)8) Fo] T 5= girh

an

vV N eexp(-gVp/kT)- (fscna".llslcns*fsan) @

D'/(Xa'Xz)*v,,V,,exp[q(_‘fﬂ‘_'_‘%B_TSf_Vﬂﬂ)]
g AF, J(X)E e o] Jeld + 3l
123

H(Xz) =

qu ¥ N gexp(-qV p/kT) - (J scra* J scrs* J scre)
140,V ,explg(Vgp+ Vst VB,C)/kT]M (13)

JclX2)=

3.2 SCR recombination current
SCR recombination® T3 Zo] ¥ 19
Fzrel diste] A(14)} Zo] A Pr[8]

-X, 0
Js=qf Rdc+qf Rax
* * 14
+qfoRdx+quRdx 14
= Jscrm* Jscrat Jscast J scre

o]7]M, R& Shockley-Read-Hall Recombination
Rateo] 3L, 4] (15)8} 2] Hdch{7]

n; sinh( EF;I:TI::FP )

Vigio mh[#(&__ff%@ﬂ)m,r—tmw] a5

R=

Er-E;
K

T
ey 3]
o714, Epy, Eppe Quasi-Fermi level® Ty

T FHI NN life timeo] Th[9]

+ expl(E sy~ EppY/2%T]cosh [

- 842 -



4. Simulation
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