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Supporting free OS tools for FPGA developing

* Every year, we receive many abstracts presenting tools are potentially
very useful to our community ©

* Unfortunately, we can’t always accept them ®

* We are keen to support tools that are regularly updated and
maintained

e How to do that?

* FDF tools:

* List of tools on our website: fpga.web.cern.ch/fdf-tools-and-libraries
* Areyou a tool developer? Click the link above to submit your tool!

* This presentation at FDF meetings
* Possibility give talks/tutorials at FDF seminars
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https://fpga.web.cern.ch/fdf-tools-and-libraries/

Let’s work together!

* Some tools are quite similar or
HOW STANDARDS PROUIFERATE:

solve the same problem (G AC CHARGERS, CHARACTER ENCOOINGS, INSTANT MESSAGING, EC)
* Sometimes this is positive and 1?7 RiDICULOLS! SCON:
guarantees “biodiversity” ;EET}EJED 10 msf“‘;m
e Sometimes this creates a lot SITUATION: | | 147 covers Evervone | | STTUATION:
duplicated work that could be IJ'EERE HREIG USE CASES. e [g*EERE HREG
. . . . OMPET] \ OMPET]
redirected into |mpFOV|ng one tool CTANDPRDS. O ) STANDPRDS.
rather than supporting several
* Getting together and talking )A\
openly to understand if we are in

case 1 orcase 2 xked.com/927/

Type A Type B Type C Type D TypeE Type F Type G

£ P PRE
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https://xkcd.com/927

ML

Cheby Tristan Gingold ;_',‘_,-?F{D{?f

Cheby is a code generator (HDL, C, python, doc) from a register map
description

Input:
o YAML files which describe a memory map

Output:
o HDL (VHDL, verilog, systemverilog)
o Doc (MD, latex...)
o .h/.py for software

Latest changes:
* Improvements for combining modules (aka submap)
* More options for registers and names
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N0

CO“brl Alberto Perro :’E?F{D{F

Colibriis avendor-agnostic,

open-source, fully verified \&‘
VHDL library for DAQ gateware. N
=7

* The yearly release brings 10+ new entities tested in hardware,

* improved resource utilisation with automatic vendor-friendly
optimizations,

* many utilities to develop, test,
and benchmark your implementations.
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C0n|fer Sioni Summers o._,,-? 1\\_0.

Coniferis for fast FPGA inference of Decision

Yandex 1
Forests (e.g. BDT, Random Forest) ¢ CatBoost 7« LIghtGBM

* Frontend support for popular BDT training £ ONNX TMVA
libraries (sklearn, xgboost, ydf) e @) learn | 5*YDF
, .. XGBoost
 Backends: HLS, VHDL, Forest Processing Unit \

(FPU)

* Capable of inference at 10 ns latency, O(100)
MHz throughput

* Conifer currently involved in data taking at ATLAS
today and CMS in the future

VHDL
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DynaRapid

DynaRapid is a very fast compilation methodology

capable of Eenerating placed and routed
circuits for

You can find a video demonstration here:
https://sites.google.com/view/dynarapid/

PGAs in a matter of a few seconds.

vnaRapl

Latest Updates

Improved routability and density of the design;

Improved Fmax performance (up to 250 MHz)

Added support for PYNQ

Enabled compatibility with the DFX (Dynamic Function Exchange)

Added support for the Kria part number

Added support for the AUP-ZU3 board

Agentic-Al interaction (in progress)

Open to interact with the community to support different part-numbers/boards or new features

Please feel free to reach out if you would like to explore ways to speed up compilation times for your specific

use case. 4‘}2-’;0
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https://sites.google.com/view/dynarapid/

Hog

A set of Tcl/Shell scripts plus a robust methodology to manage HDL designs in a git
repository.

A
* Easily and effectively maintain HDL code on git %

* Ensure that code is not modified before building binary files

* Guarantee traceability of binary files (even if produced locally)
* Work seamlessly on Windows and Linux

* Reduce code duplication by making it easy to share code among projects
* Save time setting up Continuous Integration on GitLab or GitHub Actions

Hog

cern.ch/hog

2026.1: supports Vitis, generate new Sigasi project files, more colours and
logger options

_ﬁ 8
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http://cern.ch/hog

LoCod

LoCod is a hardware/software co-design tool
designed to S|mﬁl|fy the development of applications
for system-on-chip (SoC) devices. /1 [ _\N/ [ [ _\N[_

/1 O 7/ O
\___/\__/\ IN_/ \__

It helps the implementation and testing of hybrid
applications, i.e. with a CPU and an FPGA component.
For example, a classic CPU program where we want to execute a processing
function in the FPGA.

2026 roadmap:

* Full rework of installation with DOCKER usage and registry

* Optimisation of memory usage (BRAM & SDRAM) for XILINX Zynq
* Connexion with CEA Aidge Tool

* Update functionality with NanoXplore NG-Ultra and Ultra300

B
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0SS CAD Suite St

/I

) YosysH(

https://github.com/YosysHQ/oss-cad-suite-build/releases/latest
Download - unpack - source environment - use!

OSS CAD Suite provides nightly,
ready-to-use builds of open-source
digital design tools for FPGA
synthesis, place-and-route,

and formal verification.

Recent updates:

* Focus on performance, making synthesis faster for large designs: e.g. parallelizing
some core optimization passes, reducing memory usage

* Many small maintainability and reliability improvements

* WIP: designing a special representation for formal properties to keep them separate
from netlists

MWL

28 May 2026 Francesco Gonnella - University of Birmingham 10 q_.


https://github.com/YosysHQ/oss-cad-suite-build/releases/latest

Su rfer Frans Skarman

A snappy and extensible waveform viewer

* Analog waveform rendering
* Plugins for translators, already used by Clash and BlueSpec

Some upcoming features

e Simulator <-> Waveform viewer connection for interactive simulation
* Memory visualization
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UVVM: Universal VHDL Verification Methodology Espen Taliaksen %

Verification methodology and Library UVVM Svst
ystem

Used by >27% of all FPGA designers worldwide - TP T
tilit - -
Extensions in tight cooperation with ESA Libra:y TLM Functional

Transactions | Coverage
Specification

Watchdogs  VVCs

Coverage
* New functionalities: Monitor Scoreboard| | E”i’_r
. nJEC on
o UVVM gssertlons o . AXI-light, AXI-stream, Avalon MM,
o Detection of unwanted activity on interfaces Avalon Stream, UART, SPI, GPIO, I2C,

SBI, GMII, RGMII, Ethernet, ...

o Completion detection (for VVCs and Scoreboards)
o Major improvements on Requirements Tracking (aka Specification Coverage)

* Alldocumentation now available as html on uvvm.github.io
* All maintenance testbenches now included in UVVM repository

A .
dcesa o) A\ EmLogic L
28 May 2026 Francesco Gonnella - University of Birmingham ;l 12 h;’_.:


https://uvvm.github.io

Veryl

A modern HDL that transpiles to
SystemVerilog, focused on
synthesizability, SV interoperability,
and a productive toolchain.

Latest Updates:

o Added counter bit field type for hardware counter/timer registers

o Added maskable register type to support interrupt mask patterns
o Added Avalon-MM bus protocol support

o Added native bus protocol for direct port-level connections without a
standard bus adapter

o Configuration parameters can now be specified directly in register map
files, reducing the need for a separate configuration file
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Thank you for your attention

Francesco Gonnella




