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On-wafer test structures modeling for the InP DHBTSs
in the frequency range of 0.1 ~325 GHz
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(1. Science and Technology on Monolithic Integrated Circuits and Modules Laboratory
Nanjing Electronic Devices Institute Nanjing 210016 China;
2. Key Laboratory for RF Circuits and Systems of Ministry of Education Hangzhou Dianzi University Hangzhou 310017 China)

Abstract: The equivalent circuit models for the open and short structures used in InP DHBT on-wafer
testing are presented. The model topologies were physically based. The high frequency parasitics of the
structures were considered in the model topologies completely. The capacitive and resistive parasitics
were extracted from the low frequency measurements of the open structure directly. Tradition physical
formulations were employed to have an initial determination of the skin effect elements of the models
and further corrected by using the analytically extracted results from the low frequency measurements of
the short structure which enables an accurate formulation for the test structures modeling. The models
and the modeling methodology were verified using the open and short structures manufactured in a 0.5
pm InP DHBT technology. Excellent agreements of the model simulated and measured results are a—
chieved over the frequency range of 0.1 ~325 GHz.
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Table 1 Process parameters used in the model S,,
MT 2 pm
MRS 24 mQ)
MUO 1.257 m
L, 7.5 pm
W, 9 pum
Lial 105 wm
WE 9 wm

Agilent 1C-CAP

2
2
Table 2 Extracted and optimized value of the model pa-
rameters
Coal F) 2.25 1.489 €. IF) 1.432 1.4
Col F) 3.5 3.7 €l £F) 3.1 3.807
Cyl 1F) 0.24 0.24 C il 1) 0.23 0.23
R(kQ) 8 8.73 R;(kQ) 8.2 8.82
€l 1F) 8.693 9.7 €l 1) 8.233 9.1
Cogl( 1F) 0.46 0.46 C,(fF) 0.39 0.46
R (k) 3.8 4.57 R (k) 4.1 4.7
L pH) 25.91 30 L, pH) 25.91 30.12
R mQ) 340 340 R,(mQ) 340 340
Ly ( pH) 8.1 8.8 L,,(pH) 8.1 8.8
Ry, (mQ) 234 234 R, (mQ) 234 234
Ly( pH) 10.2 12.7 L( pH) 10.2 12.7
Rp(mQ) 161 161 R,(mQ) 161 161
Lys( pH) 17.3 19.5 L ( pH) 17.3 19.5
R;5(m@) 105 105 R,(mQ) 105 105
L,u( pH) 1.17 1.17 L PH) 1.17 1.17
R, mQ) 20 20 R, ( mQ) 20 20
Ly PH) 0.98 0.98  Ryun(mQ) 15.7 15.7
C,{ F) 0.34 0.34 C{ 1F) 4.408 4.5
R,.(kQ) 5.15 5 R.(Q) 39.85 40
C,.(fF) 0.55 0.55 C,(fF) 11 11.69
C(fF) 0.68 0.68 C,(fF) 0.68 0.68
L,( pH) 6.31 7 R,(mQ) 6 6
L, (pH) 11.23 11.5 R, (mQ) 69 69
L,,( pH) 11.92 12 R,,(mQ) 35 35
L,5( pH) 14.95 15.3 R, 5( mQ) 10 10
ADS 8 8 S

Fig.8 Comparison of the simulated and measured S—parame—

0.2 ~67 GHz 75 ~110 GHz
140 ~220 GHz 220 ~ 325 GHz

ters of the open structure
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9 S
Fig.9 Comparison of the simulated and measured S—
parameters of the short structure
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