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Overview
• ASIC Design

• OpenMPW (eFabless)

• Open Source

p. 13
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Engineering Standards

• IEEE 1364-2005 – IEEE Standard Verilog Hardware Description Language

• ISO/IEC 9899:2018 – C programming language (C17)

• TIA/EIA 232-F – RS232 (UART) Protocol

• Serial Peripheral Interface (SPI) Protocol

• Wishbone Bus

• Inter-Integrated Circuit (I2C) Protocol
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Users
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Research
GroupsOur Team

Open Source
CommunityFuture Teams
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Requirements
Explore

Modular design to test different limits of the fabrication process

Learn
Challenge ourselves to work in new areas

Bring-Up Plan
Create a plan for a future group to test our design
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Constraints
eFabless
• 10 mm2 user area
• SkyWater 130 nm fabrication process
• Verilog
• Specific folder structure
• MPW Precheck
• Open-source repository

pp. 13-15
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Market Survey
Production Run
• ~$1M for full ASIC

Multi-Project Wafer
• OpenMPW – eFabless, open-source, funded by Google
• ChipIgnite – eFabless, paid ($9,750/project, 10mm2, 4-5 months)
• Muse Semiconductor – TSMC, paid ($1,250/mm2, 42 days)

p. 17
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Design
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Module Overview

pp. 49-54

Voice Road-Noise 
Isolation

Will Galles

Backdoor SPI

Jake Hafele

Clock Gating

Cade Breeding

Standard Cell Test

Cade Breeding

Wishbone Test

Gregory Ling

Custom Cell Test
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Backdoor SPI Module

pp. 61-72
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Voice Road Noise Isolation Module (DSP)

pp. 50-52
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Top Level Design

pp. 29-31
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Potential Risks

pp. 21-22

Risk Probability

No OpenMPW submission is available ~40%

DSP module cannot both fit in user area 
and run at real time ~40%

Wishbone bus is unable to interact with 
user modules after fabrication ~5%

Fabrication error causes an individual 
module to fail ~15%

Design
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Resource Cost Estimate
• Only real cost of the project is our time

• eFabless Open MPW Shuttle program funded by Google

• All design tools are open source

• GitLab and Microsoft Teams provided by the ECpE
department
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Testing
Platforms Used
Test Plan
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Platforms Used
OpenROAD
- RTL synthesis through GDS Layout

Magic
- Custom cell layout

KLayout
- Layout viewer

GTKWave
- Waveform viewer

p. 23
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Test Plan

pp. 32-34

Testing

Unit/Regression Testing

RTL 
Simulations

Gate Level
Simulations

Integration Testing

C Firmware
Simulations

Interface 
Testing

Bring-Up Plan

Firmware 
Testing

Document 
Test Plan

Acceptance Testing

MPW Precheck
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Testing Thus Far – Adder, Standard Cell

pp. 59-60

Adder Waveform Results

2x1 Standard Cell MUX Waveform Results

Testing
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Testing Thus Far – Backdoor SPI, Shift Out Register

pp. 55-59

Shift Out Register Testbench Verification Shift Out Register Waveform Results

Testing
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Future 
Implementation Milestones

Schedule
Plan for the FutureCade Breeding
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Milestones and Schedule

p. 21

Future Implementation
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Next Steps
• RTL Simulation
• Integration of Modules

• RTL Simulation 
• Gate Level Simulation

• Verification
• Submission
• Bring Up Plan

p. 21
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Conclusion
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Current Status

p. 43

VRNI (DSP)
Will Galles

Verilog Starting

Backdoor SPI
Jake Hafele

In Testing

Clock Gating
Cade Breeding

Verilog Started

Standard Cell Test
Cade Breeding

Verilog Started

Wishbone Test
Gregory Ling

Verilog Started

Custom Cell Test
Gregory Ling

Exploration
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Questions?


