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CAD (Computer-Aided Design)



General CAD
• Computer-aided design (CAD) is the use of computer systems (or workstations) to aid in the creation, modification, analysis, or optimization of a design



CAD innovation over the years (Short Video)
• https://www.youtube.com/watch?v=ZgQD95NhbXk



CAD Tools
• Commercial
 Autodesk AutoCAD CAD International RealCAD Autodesk Inventor Bricsys BricsCAD Dassault CATIA Dassault SolidWorks Kubotek KeyCreator Siemens NX Siemens Solid Edge PTC PTC Creo (formerly known as Pro/ENGINEER) Trimble SketchUp AgiliCity Modelur TurboCAD IronCAD MEDUSA ProgeCAD SpaceClaim PunchCAD Rhinoceros 3D VariCAD VectorWorks Cobalt Gravotech Type3 RoutCad RoutCad SketchUp

• Freeware and open source
 123D
 LibreCAD
 FreeCAD
 BRL-CAD
 OpenSCAD
 NanoCAD
 QCad
• CAD Kernels
 Parasolid by Siemens
 ACIS by Spatial
 ShapeManager by Autodesk
 Open CASCADE
 C3D by C3D Labs



VLSI CAD (EDA)
• Very-large-scale integration (VLSI) is the process of creating an integrated circuit (IC) by combining hundreds of thousands of transistors into a single chip.
• The design of VLSI circuits is a major challenge. Consequently, it is impossible to solely rely on manual design approaches. Computer Aided Design (CAD) is widely used, which is also referred as electronic design automation (EDA).

VLSI CAD EDA



EDA: Where Electronic Begins (Short Video)
• https://www.youtube.com/watch?v=8uj81PWHlmk



Zoom Into a Microchip (Short Video)
• https://www.youtube.com/watch?v=Fxv3JoS1uY8



Introduction to Electronic Design Automation



Overview of VLSI Design Cycle
• Continue from the left



7 Major Steps in IC Design Flow



Step 1: System Specification 



Step 2: Architectural Design



Step 3: Functional and Logic Design



Step 4: Circuit Design 



Step 5-1: Physical Design



Example: Physical Design (Place & Route)



Step 5-2: Physical Verification and Signoff
• DRC

• LVS

• ERC

• Chip Finishing and Signoff
• Tapeout to foundry



VLSI Manufacturing (Coming Step 6 and 7)



Step 6: Fabrication 



Step 7: Packaging and Testing



Intel: The Making of a Chip with 22nm/3D (Video)
• https://www.youtube.com/watch?v=d9SWNLZvA8g



EDA Challenges and Future Trend



Moore’s Law: Driving Technology Advances



Technology Roadmap for Semiconductors



Nanometer Design Challenges



Design Complexity Challenges



Semiconductor Fabrication Challenges



VLSI CAD Engineering



Introduction



EDA in Chip Design



EDA and Industries



EDA Vendors and Tools Development
• List of EDA Companies
• EDA’s big three:                

◦ Cadence
◦ Synopsys                 
◦ Mentor

• EDA R&D
• Application Engineer 

• Lots of Mergers and Acquisitions



Foundry PDK and IP Reuse 



CAD Design Enablement
• Work with IT closely (license, network, disk space, remote site, revision control, security …)
• With deep understanding of chip design and EDA tool capabilities make sure to set up and automate all flows running smoothly till successfully tapeout to foundry
• Interfaces between the design teams and EDA vendors to evaluate the design tools that ensure the correct tools are set up for the design project.
• Must be good at:

◦ Strong system admin (plus)
◦ Solid understanding the chip design methodology and implementation 
◦ Excellent on programming and scripting 
◦ Good communication Skill



CAD as Career 
• This career field would appeal to someone who enjoys problem solving, both software and hardware and working with engineers
• Someone has creative mindset, interested in exploring problem around them and solve it
• Someone interested in new technology at all levels and wants to learn new things everyday
• Someone has great satisfaction if they create something useful, or helped someone through automation
• Someone acts as “unsung hero in a successful tapeout”
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Appendix: Milestones of IC Industry



Appendix: Milestones of IC Industry (cont’d)



Appendix: Milestones of IC Industry (cont’d)



Q&A


