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I Introduction 
By default STELLAR calculates the capacitances be-
tween interconnect lines and the whole substrate. In 
certain conditions it may lead to some inaccuracies. For 
example STELLAR may calculate the capacitance of a 
poly line over an active area but this capacitance is al-
ready present in the spice compact model (Cox). Another 
example is that the substrate of a MOSFET transistor is 
usually connected to Vdd or Gnd depending on its polar-
ity. So we may need to separate the Vdd areas from the 
grounded substrate. The aim of the substrate partition 
feature is to divide the substrate in different regions to 
calculate or not capacitances between interconnect lines 
and these different substrate regions. For example, we do 
not want to calculate the capacitance between a line over 
the substrate region shown in Figure 1.

The other layers are deþ ned in the technology panel of 
STELLAR 

BULK is deþ ned as a ç Derived Layer è (Figure 3).

Accurate Spice Netlist Extraction in STELLAR Using 
New Substrate Partition Feature

Figure 1. Final mask layers deý ned in STELLAR.
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Figure 2. Original mask layers in the gds ý le.
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Figure 3. BULK derived layer deý nition.

Figure 4. NWELL1 derived layer deý nition.

II STELLAR GUI

Techno ý le: layer setup
We will explain here how to deþ ne the mask layers 
shown in Figure 1. The NWELL, PACT, NACT regions 
are deþ ned in the original gds þ le (Figure 2). 

SUBS is a key word in STELLAR which deþ ned the 
total surface of the substrate (actually the smallest area 
including all the layout). The NWELL1, BULK1 are de-
þ ned in the STELLAR GUI also as ç Derived Layer è 
(Figure 4 and 5).
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By default STELLAR will name ç Substrate è all the sub-
strate region which does not belong to a deþ ned region 
(Figure 1). 

Techno ý le: connection setup
The connection is deþ ned in the STELLAR techno panel. 
If there are layers that have to be connected to the sub-
strate (CONT_BULK, CONT_WELL) then we have to use 
the connectivity panel as indicated in Figure 6.

Process Deý nition
The layers NWELL1, NBULK1 have to be deþ ned in the 
Process panel of STELLAR using a speciþ c key word: 
ç Substrate_Partition è (Figure 7).

From the ç Substrate_Partition è, STELLAR builder will 
generate a plane surface with a thickness=0.

Note that labels attach to the substrate_Partition is the 
name of that layer used in the process panel. For example in 
Figure 7 we use BULK1 as a substrate layer and STELLAR 
will output in the spice netlist the capacitance between 
BULK1 and poly.

Example 
We take an example as shown below : 

Figure 5. BULK1 derived layer deý nition.

Figure 6. Substrate connectivity.

Figure 7. substrate partition deý nition.

The capacitance calculation without the substrate parti-
tion gives:

Final capacitance report ( in F )- sorted 

poly substrate 1.471416e-14 

The capacitance calculation with the substrate partition 
gives:

Final capacitance report ( in F )- sorted 

poly substrate 1.093147e-14 

BULK1 poly 1.901284e-15 

NWELL1 poly 1.881415e-15 




