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Abstract

Recently, small signal modeling of CMOS device
becomes more difficult because the design rule goes
into deep submicron. De-embedding of substrate
parameters is important in order to use CMOS
devices at RF frequencies.

In this paper, we suggest a new de-embedding
model with refined physical meaning and accuracy.
In GaAs IC’s, the substrate is almost an insulator
but Si substrate has the semiconducting characteristics.
It offers some troubles if it is treated like GaAs
substrate. The conducting substrate is modeled with
five resistances, which leads to very accurate
modeling so long as the pad layout is symmetrical.
Frequency range is up to 39GHz and fitting
accuracy is as small as 0.00037 on least square
errors.
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Table 2. Extracted Equivalent Circuit Element Value

Block | 57184 @9 &
C1 pF 0.23
R1 ohm 207
A R3 ohm 1499
Cs pF 0.029
Rs ohm 214
Cpl pF 0.0186
B Cp3 pF 0.00247
Rp ohm 49
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