
Lab on ADVANCED VLSI DESIGN

Introduction

2025



A Class on Optimizing the Critical Piece

• Why do we work on Full Custom Design in Digital Circuits?



Mastering Ful-Custom Digital

ISSCC 2006



Objectives of the Class

• Collect hands-on experience with Full-Custom digital design

• Plan and optimize a challenging high-speed logic block on schematic level

• How to size transistors and identify speed bottlenecks

• Plan critical structures such as clock trees and routing

• Come up with a good floor plan

• Anticipate parasitics to optimize your schematic

• Draw and optimize a full-custom layout



Project
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Project
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Design: Gain Kim

64-bit parallel-prefix Kogge-Stone adder/accumulator with 

dynamic (Domino) logic in 90nm CMOS technology



Design: Lucille van Som

64-bit parallel-prefix Kogge-Stone adder/accumulator with 

dynamic (Domino) logic in 90nm CMOS technology



Design: Lorentz Schmid

64-bit parallel-prefix Kogge-Stone adder/accumulator with 

dynamic (Domino) logic in 90nm CMOS technology



Agenda (1/2)

Week Class Day Work

1 18/02/2025
• Lecture: Dynamic Logic

• Exercise on dynamic logic

2 25/02/2025
• Lecture: Fast Adders

• Exercise on dynamic logic (cont.)

3 04/03/2025
• Lecture: Project Assignment 

• G-P Generation Block

• 4 Bit Carry Select Adder (Schematics/Simulation)

4 11/03/2025
• Carry-Merge Unit (atomic element)

• Carry Merge Block (Schematic/Simulations) 

5 18/03/2025
• D Flip Flop Design (Schematic/Simulations)

• Top-level: Start Combining all Blocks

6 25/03/2025
• Lecture: Floorplan and Layout

• Top-level: Combining all Blocks & Clock Tree

7 01/04/2025
• Optimization of the overall design (transistor sizing)

• Toplevel verification with provided tester

The schedule is tight, but manageable. 
Please attend every week in person and ask questions and discuss with the TAs



Agenda (2/2)

Week Class Day Work

8 08/04/2025
• Midterm Presentation (graded): 

toplevel verified (frontend only)

• Initial high-level floorplan

9 15/04/2025

• Discussion and Refinement of Floorplan with the TAs

• Check point: floorplan completed

• Start with Layout

10 22/04/2025 EASTER VACATION

11 29/04/2025 • Drawing the layouts

12 06/05/2025 • Drawing the layouts

13 13/05/2025 • Drawing the layouts

14 20/05/2025 • Drawing the layouts

15 27/05/2025
• Finalizing the layouts

• Final Presentation (graded): verified post-layout 

The schedule is tight, but manageable. 
Please attend every week in person and ask questions and discuss with the TAs



Evaluation

Check points

• Assistants will be checking the design status of your blocks/design 

• Date: April 15th

• Mandatory, but not graded: it is YOUR responsibility to make sure you have this discussion with a TA

Presentations

1. Intermediate

• Date: April 8th 

• Content: verified top-level schematic 

2. Final

• Date: final week of the semester (Tuesday during class or later in the week)

• Content: verified post-layout top-level

Grading

• 50/50 based on intermediate & final presentations



First Step: Introductory Laboratory

1. Problems of Dynamic Gates

• Simulate
• Try to understand the problem
• Learn the reasons of the problem
• Apply the solution
• Compare the results

2. Faster Dynamic Logic Solutions

• Understand the idea for increasing the speed
• Simulate
• Compare

3. A Small Design Example

• Apply what you have learned to design a small 
combinational circuit



First Step: Introductory Laboratory

• Case Studies

• Based on the simulated circuits
• To be done after the course

• Check Points

• Only one check point at the end of the whole 
Manual based on the Small Design Example



Questions?
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