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Motivation

The Reuse Methodology Manual 
was written 25 years ago and last 
updated 21 years ago

We are still designing IP the same 
way– with the same tools

New tools, methodologies, cloud-
computing, and AI techniques can 
modernize the way we build the 
next generation of IP

Open-source EDA tools have 
matured to commercial viability for 
complex IP design



A New Paradigm – Hardware Generation

Area Open Source Tools

Language Scala + Chisel

IDE VS Code

Code formatting VS Code + scalafmt extension

Code linting VS Code + scala extension

Code documentation VS Code + scaladoc

Code Generation CIRCT LLVM + FIRRTL

Build Scala Build Tool (sbt)

Code coverage Scala scoverage

Parameter checking Scala assertions

Simulation Scalatest + Chiseltest + Verilator

Verilog code coverage Scalatest + Chiseltest + Verilator

Synthesis Yosys + ABC

Static timing OpenSTA

User documentation LaTeX to PDF/HTML

CI/CD GitHub + GitHub Actions

$649

Source Code

RTL Generation

Verification/Analysis

Final Deliverables



Neat Things about Scala

• An expressive language
• Procedural

• Object-Oriented

• Functional

• Rich set of data 
structures

• Code coverage

• Parameter checking

• Code coverage checks

• Self-documenting 
features (scaladoc)



Neat Things about Chisel

• Concise hardware semantics

• Correct-by-construction Verilog

• In-lining Verilog

Chisel

Verilog



Neat Things about Chisel Test

• Simple peek/poke/expect primitives allow 
building of arbitrarily complex functions

• Fork/join allows for threading to simulate 
real-world operating scenarios

• Randomization features allow for 
constrained random verification test 
cases

• Native support for
• Verilator

• iVerilog

• VCS
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A Seamless Integrated Flow
Chisel Source Code Generated Verilog Post-Synthesis Analysis

Automated Regressions in Cloud

Scala Code Coverage AnalysisConstrained Random Verification



Documentation: Just More Code
LaTeX PDF (or HTML)



Gen AI: Automated Design Reviews

Automated checks can be coded for:

• Completeness of deliverables

• Confirming marketing claims against what is 
actually in the code

• Providing feedback on user documentation

Early results from



Getting Started in the Cloud

Microsoft Azure Marketplace Azure VM preconfigured with software

https://github.com/rocksavagetech/dynamicfifo.gitGet Started with a Working Project



A Vision:

• Objective: Create a library of high-quality, useful IP cores that people want to use

• Step 1: Define what it means to be chiselWare-compliant

• Step 2: Establish a scalable infrastructure for designing and maintaining cores

• Step 3: Publish meaningful projects for adoption to a developer community

• Step 4: Curate submitted cores

• Step 5: Release curated cores

• Step 6: Support end-users of these cores

• Interested in being part of this project?  Email: chiselware@rocksavage.tech

chiselware@rocksavage.tech

