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• This workshop will show how to use Victory RCx Pro using an SRAM example

• Areas covered:              
– INPUT  (External Information)                        
• Mask Layouts                       
• Process Flow              

– INPUT  (User Generated)                        
• Creating a MAP File                        
• Creating an Input File              

– OUTPUT information                        
• Cell Parasitic Netlist
• 3D Structure File              

• Conclusions

Introduction
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• Input information:               
– 1/  Mask Layouts   (GDS2 or Silvaco’s MaskViews format)               
– 2/ Process Flow 

Input
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• The original mask layout:

Masks
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• This mask is then modified by the map file in the input deck:

• The map file consists of 4 operations: 
– 1/ Various regions of the active devices are defined by logical combinations of the original mask          
– 2/ The user has the option to export any of the newly created logical mask combinations to the layout in 

MaskViews for viewing and debugging          
– 3/ The connectivity of the cell is defined          
– 4/ The active device terminals are defined

MAP File
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Map File
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• Initialization and Mask Annotation

INPUT File
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• Victory RCx will generate the new masks and annotate electrodes etc from the map file

Annotated/Modified Map File
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• A device net list can be exported to a text file for debugging

Device Net List
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• When the program is run, two net lists are printed in the runtime output for debugging

Device Net List
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INPUT File
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INPUT File
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3D-Structure File
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3D-Structure File
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Gate Fringing Capacitance
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• The fringing capacitance consists of bias independent outer fringing capacitance

• The outer fringing capacitance can be theoretically calculated:

Extrinsic Capacitance: Fringing Capacitance
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• Connectivity and Resistance...

Parasitic Netlist
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Parasitic Netlist
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• Input deck...

Realistic Processing
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• Structure file…

Realistic Processing
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SEM Photograph of Typical Interconnect Geometry

Supply First Level
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Contact Studs
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Six memory cells of partially completed SRAM array after removal of oxide insulation.
SEM photograph (IBM)
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• Structure file...

Realistic Processing
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• Capacitance Netlist Comparison...

Parasitic Netlist
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• The Effect of Changing ONLY the Wavelength of the Mask Aligner Lamp…

• The New Input File:

Realistic Processing
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• The Effect of Changing ONLY the Wavelength of the Mask Aligner Lamp…

• The New Structure File:

Realistic Processing
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• The Effect of Changing ONLY the Wavelength of the Mask Aligner Lamp…

• The New Net List and Comparison with Previous Netlists

Realistic Processing
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• 250 SRAM cells were chained together to analyze timing implications

SPICE Simulation 
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• Victory RCx Pro should be used for parasitic extraction where MAXIMUM ACCURACY is 
required (no simplifications)           

• Use Victory RCx Pro to Optimize before processing

• Input Requirements:   
– Mask Layouts
– Process Flows           

Conclusion
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• Victory RXc Pro Includes: 
– Photo-Lithography Effects
– Physical Deposition Models                                 
– Physical Etching Models           

• Output:
– Full parasitic capacitance SPICE netlist
– Full parasitic resistance SPICE netlist

Conclusion (con’t)


