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What is MicroTCA?



MicroTCA is an abstraction done on hardware.
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MicroTCA and fwk are abstractions at a different level
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What is fwk?



What is fwk?

> It is an open-source, FPGA Framework. Written in Tcl-language (>11k lines)

> Automates the creation and build processes of EDA Tools

> Divides the codebase into smaller chunks of IPs (Modules)
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Supported Tools
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Why does fwk exist?



Why does fwk exist?

fwk started from the MSK Group at DESY.
This group focuses on:
> Research and Development
> Maintenance
> Collaboration: Public/Private Sector
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Why does fwk exist?

Resource Problem:

> # FPGA Bitstreams + Verification: >100
> # Baremetal Projects: >15
> # Embedded Linux Images: >7
> # developers: 8

Generated by Gemini 3

Solution: Increase Reusability with Abstraction
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Where is fwk used?



Where is fwk used?
Biggest fwk project: European-XFEL, Hamburg, Germany

> Low-Level-RF (LLRF) Systems
> Beam Diagnostics
> Timing and Synchronization
> DAQ
> Motion Control

View of the E-XFEL Linac
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fwk is used in:
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How does fwk work?



Module

Generated by Gemini 3

Module is a container for an IP. It is the building block of fwk.
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Module

Generated by Gemini 3 edited by a human
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Types of Modules

Generated by Gemini 3

There are many types of modules: BSP, RTM, FMC, APP, etc.
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Modules using Modules

Generated by Gemini 3

Modules can encapsulate other modules.
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Assembled Project

Generated by Gemini 3

Final assembled project.
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DESY Modules

Total in-house Modules: 108 (25 open-sourced under CERN OHWL- W2)
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DESY Modules

Visit our Gitlab Page to see all DESY-Modules
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fwk on Evaluation Boards

> fwk can support various evaluation
boards from AMD. Available:

> ZCU208, ZCU102, RFSoC4x2
> Universidad Politécnica de Madrid has

created an fwk example design for
Kria260!

> GitHub Link: I2A2 Instrumentation R&D
Group
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Tools: DesyRDL



DesyRDL

> Modules are often uses lots of
registers.

> One module address space can
be inside another module

> Use meta-programming (Jinja2)
to generate boilerplate VHDL
code for address decoder and
register logic

module_b_top

timing_top

module_b 
logic

timing 
logic

 
AXI4.Lite 

Address Decoder 
& Registers

 
AXI4.Lite 

Address Decoder 
& Registers

AXI4-Lite

Clock

Reset

module.tcl

module.tcl

project.tclfwkConfiguration.cfg

Artifacts

AXI4-Lite

Counter

DesyRDL
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Future



Milestones & Future

Milestone 1.0.0 Reached:

> Complete overhaul of the Tcl API

> Documentation written from scratch (w/ the help of LLMs)

> Evolved into a community project with >20 contributors.

> External Facilities and Companies started to join the cause!

Outlook:

> MSK Group of DESY will continue maintain and develop for many years to come.

> 2.0.0 Planning has already started...

Special thanks to Lukasz Butkowski for his great contribution to 1.0.0 efforts
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fwk Tutorial



fwk Documentation and Tutorials

Check out the brand new documentation and tutorials for 1.0 release!
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Thank you!

Contact

Deutsches Elektronen- Çağıl Gümüş
Synchrotron DESY 0000-0003-2176-0212

MSK
cagil.guemues@desy.de

www.desy.de +49–40–8998–3760
https://cagil-gumus.github.io/
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