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What is the goal?

| 12th MicroTCA Workshop|Çağıl Gümüş, 07.12.2023

Open-source

Goals:

How to achieve 
these goals? Flexible Extendable Beginner Friendly

● Reduce the time and complexity of developing FPGA firmware
● Increase collaboration
● Reduce reinventing the wheels → Save tax payer’s money
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Visit our repository today!
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gitlab.desy.de/fpgafw fpgafw.pages.desy.de/docs-pub

https://gitlab.desy.de/fpgafw
https://fpgafw.pages.desy.de/docs-pub/doc/index.html


Our open-source arsenal



Page 6

Open Source support for Scientific Community
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BSPs / Libraries / Tools / Example Designs ...

SIS8300KU Example Design DAMC-FMC2ZUP 
Example Design

Motion Controller Project for PETRA IV 
using DAMC-MOTCTRL

DAMC-Z7IO

DRTM-DWC8VM1
as a Module

DRTM-DS8VM1
as a Module

Available Today Coming soon!

DAMC-DS5014DR

DAMC-UNIZUP

See the talk by Michael Randall

https://gitlab.desy.de/fpgafw/projects/example/sis8300ku_example_design
https://gitlab.desy.de/fpgafw/projects/example/damc_fmc2zup_example_design
https://gitlab.desy.de/fpgafw/projects/example/damc_fmc2zup_example_design
https://gitlab.desy.de/fpgafw/projects/petra/petra_motion_control
https://gitlab.desy.de/fpgafw/projects/petra/petra_motion_control
https://indico.desy.de/event/41197/contributions/156850/
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Success Stories
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● Next-generation diagnostics for ASDEX Upgrade 
● Talk by Miguel A. 
● Intregration of FWK and usage of Z7IO BSP

●  AWAKE run 2c photoinjector LLRF 
● Talk by Ben Woolley, Kristiaan Pelckmans
● Uses SIS8300KU Example Design + ChimeraTK as a basis 
● Zero to Hero in 1 year



Page 8

Success Stories
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● SOLEIL II Upgrade

● by Jade PHAM, Romain BRONÈS

● Uses FWK + DAMC-FMC2ZUP BSP together with ChimeraTK

●                                   using FWK to develop an example design for their 
new AMC board SIS8172 

● This year 5 developers outside of our team pushed commits (bug fixes, 
new features) into our repository.
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What is FWK
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The Swiss Army Knife of FPGA development

● Collection of tools mostly written on tcl language

● Creation of FPGA projects on FPGA vendor tools

● Implementation of those FPGAs Projects (bit-stream creation)

● Handle versioning per each IP

● Combine multiple IPs and create address mapping for each register

● Create documentation of the IPs

● Package an IP

● Create an IP using Higher-Level-Synthesis (eg. Xilinx HLS)

● Embedded Linux Creation with Yocto

● ….
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What is FWK
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Supported FPGA Vendor Tools and Simulation Environments

TODO:
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What is FWK
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The biggest picture

IP#1

ip1.tcl

IP#2

ip2.tcl

IP#5

ip5.tcl

IP#3

ip3.tcl

IP#4

ip4.tcl

FPGA Project Documentation
Register
Address

Map
Embedded Linux 

Image
Baremetal 
Application

FWK

Yocto
Recipies Embedded

C/C++

HLS

hls_ip.tcl
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Writing tcl for an IP/Module
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An example for a simple IP

Set which .hdl files are needed

Initialize IP/Module parameters

Set how Address Space looks like

Things to be done during project creation phase

Things to be done during project 
implementation phase

Set how simulation is supposed to be done

IP

ip.tcl
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Typical Projects with FWK
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The Power of Abstraction

● Most of the projects build with FWK has only 2 IPs on the top: BSP(Board 
Support Package) and APP(Application).

● BSP holds the FPGA logic that is not application related:
● PCIe
● MPSoC
● DDR
● I2C
● SPI

● Application part has logic that is not board related
● Controllers
● DSP Algorithms
● Data Analysis etc. 

● Payload makes sure BSP and Application fits together by defining 
universal interfaces

Example Project

Payload (BSP Wrapper) Application

BSP#2

BSP#1 Controller

DAQ



Other tools
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DesyRDL
Take SystemRDL to a whole new level

Once you have the register model, you can even create 
Synthesizable HDL code!

Hence DesyRDL is born: 

Create all the necessary register access logic automatically 
using templates (Jinja2)

Register interface can be anything (AXI4 / IBUS / Wishbone / 
Avalon)

Significantly reduces the IP development stage duration.

Templating engine brings extensible interface:
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IP Logic
(Hand written)

Register Logic
(Automatically generated

Using templates)

DesyRDL

module_top.vhd

AXI.4 / IBUS / Wishbone User defined interface
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Yocto Integration on FWK 
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The Power of Abstraction

● Xilinx MPSoC → ARM comes first, FPGA second. 

● For basic projects → Baremetal Application is enough

● For complicated projects → Embedded Linux is (almost) a must.

● FWK takes .xsa file, along with Yocto Layers and produces a embedded 
Linux image 

● We have package feeds setup on Jenkins to speed up the compilation 
time. 

● Supported Boards: DAMC-FMC2ZUP, DAMC-MOTCTRL, ZCU102, 
ZCU111



Thank you!
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