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Conclusion :
The RF simulation shows a good match to the measured 
characteristics. The model is well scalable and reproduces the 
measured characteristics with reasonable accuracy.

Concept :
Blocks with width e.g. W=5 µm, L=0.18µm, n-fingers=4
Substrate ring is mandatory for correct body biasing.
The number of blocks, Width and Length can be
chosen in certain limits to ensure model accuracy.

RF measurement configuration:
Standard ground/signal/ground configuration with open 
and short de-embedding. All shown data origin from an nmos.

Bias conditions for plots on the right side:
Vgate = 0.8, 1.0, 1.2, 1.4,1.6 V,    Vdrain = 1.5 V
Geometry: W=5.0µm, L=0.18µm, n-fingers=6

The model is used as well for all other mos devices available
with XC018 like pmos and the 3.3V and 5.0V module mos devices.
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Sub-circuit details:

9 Additional Parameter, Symmetric Model
Distributed Bulk Node
Core Model: BSIM3v3.24, NQS disabled

Gate Network:
rg R = ( rgate0 + rgate1 / w  + rgate2 * w ) / l/ nf
cgd C = ( cgovr0 + cgovr1 * w ) * nf
cgs C = ( cgovr0 + cgovr1 * w ) * nf

Couple Capacitance:
ccds C = (ccoupl * w* nf)

Substrate Network:
ddiff Area = ad  Perim = (pd + nf*w)  m=1
sdiff Area = as  Perim = (ps + nf*w)  m=1
rbpd R = (rbp0 * l/ w/ nf)
rbps R = (rbp0 * l/ w/ nf)
rb R = ( rsub0 + rsub1 / w ) / nf
rb0d R = ( rsub0 + rsub1 / w ) / nf
rb0s R = ( rsub0 + rsub1 / w ) / (nf+2)

Scaling:
L=0.18µm, n-fingers=5, Vg=1.0, 1.2 V, Vd=1.5V, measured: dots, simulated: lines
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W = 3.0µm W = 5.0µm W = 8.0µm
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Introduction :
Mos transistor devices capable for RF simulation need some 
additional layout considerations as well as modelling precautions. 
This work shows a simple way of constructing a model using the 
standard BSIM3v3.42 mos model. The additional model circuitry 
resembles the BSIM4 philosophy regarding substrate circuitry. 
However, the geometrical scaling in a limited range is the focus of 
this modelling work. Thus a set of scaling rules for both, gate 
resistance and substrate resistance network, was established. A 
set of devices was investigated, ranging from the smallest 
consisting of two gate fingers at W=1.6µm to the largest having 
ten fingers at the maximum width of 8.0µm. The scaling of the S-
parameter simulation with width is demonstrated against 
measurement. This is similar to the scaling with number of fingers.

About X-FAB :
X-FAB is the leading analog/mixed-signal foundry 
group manufacturing silicon wafers for analog-digital 
integrated circuits (mixed-signal ICs). X-FAB 
maintains wafer production facilities in Erfurt and 
Dresden (Germany), Plymouth (UK), Lubbock, Texas 
(US) and Kuching, Sarawak (Malaysia), and employs 
approximately 2,600 people worldwide. Wafers are 
manufactured based on ultra-modern modular CMOS 
and BiCMOS processes with technologies ranging 
from 1.0 to 0.18 micrometers, for applications 
primarily in the automotive, communications, 
consumer and industrial sectors. For more 
information, please visit www.xfab.com.

S-parameter results:
meas: red/purple dots,   sim: green/orange line
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x 0.7

x 3.0

S21 S12

S11 S22

fmax

fT

Vg = 0.8, 1.0, 1.2, 1.4, 1.6 V

GHz

log(H21), log(Ugain)


