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What is STELLAR? 

 3D Capacitance extractor on large chips  
 High accuracy 
 Efficient 3D field solver (Fictitious Domains Method) 
 Intuitive and user-friendly graphical interface  
 Direct SPICE netlist extraction  
 Integrated scripting language 
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STELLAR Inputs and Outputs 
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Specific Simulation Capabilities: Domain Decomposition 

 Allow the simulation domain to be cut in pieces automatically or 
user defined in order to reduce simulation time and memory 
without loosing accuracy thanks to a specific algorithm. Each 
pieces are simulated separately and then taking into account for 
final spice netlist extraction 
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At the 3D structure build level: At the solver level: 
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Specific Simulation Capabilities 

 Allow simulation with floating 
conductors:  
 Many technologies are using dummy 

metal (for CMP application) and these 
dummies increase the overall 
capacitances. STELLAR can take them 
into account 

 Halo selection:  
 Automatically or user defined, a halo is 

used during STELLAR simulation. This 
avoids the calculation of capacitances 
between conductors when these 
conductors are far from each other 

 Allow Stop/Restart simulation 
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Specific Simulation Capabilities: Merge of Vias 

 Sometimes it is interesting to automatically merge some vias to 
decrease the simulation time without loosing accuracy 
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Specific Simulation Capabilities: Hidden Layers 

 This feature is used to take into account capacitances that are 
already present in the spice model and thus not to calculate them 
twice 

 This is the case for example for the gate oxide capacitance 
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STELLAR Graphical User Interface 

 Same GUI as QUEST and EXACT 
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Technology Step: Derived Layer Definition 
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Technology Step: Device Setup 

 Device extraction BASED on the 
powerful HIPEX full chip extractor  
 Extraction of all active and passive 

devices (MOS, BIP,Diodes, R, C…) 
 Extraction of custom devices 
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Architecture Of Output Data Storage 
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Example: Layout of a Chain of 34 Inverters 
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Example: 3D Interconnect Structure  
(dielectric layers hidden) 
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Example: Full Spice Netlist 
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Example: SmartSpice Simulation 

 Ring Oscillator simulation with and without parasitics 

- 16 - 

Parasitic Effects 



STELLAR Application Examples 

Example: Simulation Results 

 Machine: Linux 64-bit, 2 Go RAM, cpu 2.4Ghz 
 34 inverters simulated at the physical level (field solver) 

 Memory used : 666 MB for 34 inverters 
 Simulation time : 730 seconds 
 Computed delay (in-out): 6.95 ns 
 Measured delay (in-out): 6.84 ns 
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TonyPlot3D: 3D Visualization Tool 
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TonyPlot3D: 3D Visualization Tool 

 Different views with or without meshing 
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Key Capabilities for Stellar Parasitic Capacitance 
Extraction Tool 
 Accurate, 100% Physics Based Capacitance Extraction Tool for larger 

cells 
 Ease of use 
 For users who require highly accurate extraction for larger cells but who 

are not concerned about process related corner rounding effects 
 Creates parasitic capacitance SPICE netlist. 
 GDSII layout and technology driven structure generation. 
 Use of variables allows creation of process design of experiments (DOE) 
 Intuitive interactive GUI interface 
 Includes 3D viewing tool for structure analysis and verification 
 Includes Mask Viewer/Editor for GDSII layout formats 
 Dual meshing algorithm allows efficient high speed numerics 
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Key Capabilities for Stellar Parasitic Capacitance 
Extraction Tool 
 Runs on Linux and Unix platforms (32 and 64-bit) 
 Includes Worksheet and Optimizer tools for data analysis and plotting 
 Includes scripting language for results analysis 
 Automatic or user defined Domain decomposition  
 Automatic or user defined halo selection 
 Hidden layer capabilities 
 Allow merge of vias  
 Multi-via pad connectors correctly simulated 
 Take into account floating conductors  
 Allow to stop and restart the simulation 
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Conclusion 

 STELLAR is a high accuracy memory efficient 3D field solver for 
calculating interconnect parasitic capacitance on medium sized 
cells 
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