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Abstract: Based on the analysis to the measured data for the high-frequency characteristics of two heterojunction
bipolar transistors( HBTs) with the same fabricated process, the influence of capacitive dielectric material under the
Pads on the high-frequency characteristics in HBTs has been investigated. The conclusion is made that the capaci-
tive reactance of dielectric material under Pads can have great impacts on the RF performance of HBTs, which
should be taken into account to the HBT equivalent circuit modeling, and that the extrapolate rule for f;, f),.y of the
- 20dB/decade extending line may have enough erroneous because of the capacitive reactance of the dielectric ma-
terial under Pads.
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Layer Type Doping(cm®)  Thickness(nm)

Emitter Cap ~ n'-In,,Ga,,,As  1X10" 100

n-InP 3% 10" 50
Emitter n-InP 3% 10" 100
Spacer In,;,Ga,,,As undoped 5
Base p~-In, ,Ga, ,As 3% 10" 60
Spacer In,;,Ga,,,As undoped 5
Collector n-In ;,Ga,,,As 2107 400
Subcollector  n'-In, ,Ga, ,,As X0 500
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Layer Type Doping(cm™)  Thickness(nm)
Emitter Cap  n'-In,.,Ga,,,As  1X10" 100
n-InP 310" 50
Emitter n-InP 3% 10" 100
Spacer In,,Ga, ,,As undoped 5
Base p -In, ,Ga, ,As  3X10" )
Spacer In,;,Ga,,,As undoped 5
Collector n-In, .Ga, , As ~ 2X10" 400
Subcollector  n™-In,Ga,,As ¥ 107 500
Undoped 200
P-contact p-In,,Ga,,,As IX10 250
Undoped InP - 200
Undoped In, ,Ga, ,As - . 700
N-contact n-InP 2 500
InP Substrate
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