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Interconnect Parasitic Extraction of BiCMOS Cell 
Using Simucad CLEVER

1. Introduction
Interconnect parasitic effects play a very important role 
in modern integrated circuit design, especially for digi-
tal circuit. This article presents how a cell level BiCMOS 
nand gate is extracted with R (resistances) and C (capaci-
tances). The extracted RC result is then back-annotated 
into SPICE netlist for POST veriþ cation purpose. We 
used the Simucad product, CLEVER which is a highly 
accurate 3D process interconnect RC extractor. 

2. Description of BiCMOS Cell Extractor 
and Simulation Results

2.1 Overview
In order to perform parasitic extraction, we need a layout 
þ le and a command  þ le. Command þ le deþ nes the phys-
ical processes and starts the interconnect simulation. It 
also generate the 3D structure þ les and SPICE netlist. The 
layout þ le can be in the form of a GDS format. Besides, 
we may also need  a layer mapping þ le which provides a 
name for each layer and a rule þ le which  is similar to the 
technology þ le to deþ ne active device and connectivity.  
Figure 1 shows the data ÿ ow inside CLEVER . Figure 3 
is the saved layout  after loading the layer mapping þ le. 
The new layer names are showed in this layout.

2.2 Layer mapping ý le and rule ý le (tech ý le) 
To start, CLEVER loads the GDS format layout. We re-
named its corresponding  layer number by some mean-
ingful names (Figure 2) for convenience. These layer  
names are used in deþ ning the rule þ le. The rule þ le 
deþ nes the connectivity between layers. It also deþ nes 
both the active devices (we only used MOS and  BJT in 
this article) and the passive devices (resistor diode and 
capacitor).  Deþ ning the rule þ le is the key to accurately 

extract the device geometry  from a layout þ le. Here we 
will demonstrate a simple BiCMOS nand gate rule  þ le 
which contains þ ve NMOS transistors, two PMOS tran-
sistors and two BJTs. 

And !nwell active NACTIVE

And  nwell active PACTIVE

And NACTIVE poly NGATE

And PACTIVE poly PGATE

And NACTIVE !poly NSD

And PACTIVE !poly PSD

Not nwell  PSD PSUB

Not !nwell NSD NSUB

The Boolean operations above deþ ne NMOS and PMOS 
transistors with substrate  region(four terminal device). As 
for BJT, there are three types of BJT format in CLEVER. 

1. Collector type: Collector contains base, base con-
tains emitter.

2. Emitter type:   Emitter contains base, base contains 
collector.

3. Base type: Base contains collector and emitter.

Figure 1. CLEVER working structures.
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poly drawing 46 0 #Poly gate
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pselect drawing 44 0 #pselect
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metal1 drawing 49 0 #Metal1

buried drawing 38 0 #buried_n+

Figure 2. Renaming GDS number.




