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https://mtcaws.desy.de/

13th MicroTCA Workshop for Industry & Research

Statistics
Participants 184| 207 190 189 200[ 198| 188| 183| 159| 177| 188| 191| 180
Institutes 26 30 26 29 37 34 22 27 25 31 30 30 25
Companies 25 27 23 21 23 25 31 24 28 36 39 39 29
Exhibitors 11 14 13 9 9 12 14 13 14 14 16 16 12
Talks 36 42| aa| 40| aa| 43| a3 38| 38 as| aa| 53 42

» Well prepared & clear talks
> Lively discussions ...

Newcomers

High recurrent ~ 40 % (= 4)

» Enthusiastic and very informative

» Networking in focus
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~ 30 % (15t time)
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Workshop program Tu/We / Th ~ ... Wednesday

Indico page: https://lindico.desy.de/event/46036/timetable/#all.detailed ——————————
Morning: three tutorial tracks ~ 7 presentations, Tu 9:00 — 12:30 | |

Keynotes: 1 Science (E. Weckert) & 1 Technology (Analog Devices) .

Tuesday :
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[utorials araware e o EEEEE —
5 101 160 nma-0an
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mw =\ 1 T [
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A = T EIET s Experiment
1005 1030 Buking 04, Semvier Room 304 800103 BRSO come ek
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FI rl I IWa re & 1900 Unlacking MicroTCA.4for FRGA Developers Cal Guamues ks Vit
PeiEogran | 0reSaan Coml Appeeation D wEs CHMSHT A Ry
Update on & MErTC, Jan Manancer
roires | upaEm: wersTCA mess Generanon specmesson
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Discussian

w
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2200 o
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STARUS LPAATE 0R ThE DPen-Source | 1230 12:46
Micras Rands)

11:45 - 12:30

36 talks — 1§
2 Keynote | m—————_

1700 1708

1745 1730

— €14.0C

DESY. Summary of the 13th MicroTCA Workshop at DESY | H. Schlarb | Chongging, China, 15.09.2025 Page 4



Participating entities...

Institutes: 8 6 (9) Universities:
g —
H ’ Sci & Technol
diamond @ croe | @D scince g Tecnolony
R o ey
%' *%m ‘ess , EEE'EE‘ETS“ MAX-PLANCK-INSTITUT
ESRF =" FUR PLASMAPHYSIK
o" s
HZB ' 40 rrnc INEN

Chinese Academy of Sciences

hu?ll.uIli_z.iuqal.;_al_hs::rblml.ure
@ Institute of High Energy Physics A
A ™ 5] =

HELMHOLTZ 7FNTF‘1 M

Y ez ©KEK $Fermilab 4

Insight through Mmleratnrs.

| 6
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Further dissemination of MicroTCA...

Large-scale accelerators:

SNS APS-U =>» Very international

L? Brookhaven

Sirius

National Laboratory

Facility for Rare Isotope Beams

t Michigan State University

ﬂ

Thomas Jltlce (ORNL) o | Andre Withec (FNAL)
EuXFEL FAIR - GSI

> K. Meeus SC—CN)
| PETRA IV

dTim Wilksen (DY) Faye Chlcken (ESS) F. Ferreira (CERN)
PAL-FEL Spring 8 J-PARC CSNS
) g =
< PAL - XFEL s,
. Fang Liu (IHEP) -

BEPC 4

Fumihiko Tamura (J-Parc)
Yasuyuki Sugiyama (KEK)
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Community is steadily growing...

Looking forward on updates & news from: => Cross discipline synergies

Astrophysics Observatories Gravitational Wave Detection Fusmn W7-X Stellerator
INSTRUMENT

Fu3|on ITER

M. Richerzhagen (ESO) Oliver Gerberding (UniHH) o B Serglo Equembrl (ITER)

FUS|on ASDEX Quantum Comp. High power lasers

Photon beamline Detectors

J. Marjanovic (Atom Comp.) C. Duelsen (DESY) | M. Tolkiehn (DESY)

M. Randall (DESY) .mw
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Regional workshops... ___UTEF

- Apr7-11, 2025
Gains momentum...
Rutherford Appleton | G Y
Laboratory Chongging i _"‘TCAWS in Japan 2025

Prof. Jungiang
Zhang

i Organizers:

2 Fumihiko Tamura (JAEA/J-PARC)
Tetsuya Kobayashi (KEK)

Hirokazu Maesaka (SPring-8/SACLA)

KEK, Tsukuba
August 27-29, 2025

000 .2+ —%_ 000 )
2024 MicroTCA/ATCA

for Large Scientific Facility Control International Workshop:

Organizer:University of Science and Technolugy of Chinef USTC

EPICS Collaboration
Meeting

OAK RIDGE
National Laboratory

Bomcantings f el uf lre wesszice-s an

Manday Marning, Track 1 # Fe rm i Iab

EPIS T Cvaniew

MNATIONAL LABORATORY

Argonne &

\ " EUROPEAN
PG LA Device Suppart | SPALLATION
4 7/ SOURCE

= Organized by Alan Justice
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Pre-Workshop: MicroTCA Hardware Design and Test Environment

Presented by Michael Fenner

1. Designing Boards for MicroTCA in a Nutshell (Based on Advanced MTCA Training Material)

« MicroTCA backplane links (and how to connect to them)
« Tools: AMC and RTM templates and DMMC-STAMP
« Special aspects: JTAG arbitration, in-system FLASH updates and power inrush

considerations Lecture tricks
« General Design Guidelines: High-speed routing, termination, decoupling and board and
handling

potential pitfalls

- Board Implementation Details: Board stack-up, materials and length matching
2. Measurement Challenges and Our Solutions

* AMC, RTM and FMC bring-up solutions and adapters o - -
+ Testing serial and optical links — how to probe? IBERT, eye scans i =
+  How to test PCIl Express? (and our tricks) =4 1]
 How to test parallel LVDS interfaces?

In short: What | always wanted to tell other HW designers

=>» Very well received
=» Considerable interest in own HW develop.
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Some snap-shots

Sergio Esquembri, Central Control Integration (CCl)

! pe———

Interconnect

Pt:le NTCA. 4mnm'
-Technology - .

F'l.':h!

| PCle-PXle IO —| q
'iL - PCle - gmr:sm:r

1
1
1

i,
1

[prudu::! range muetage;l

. AII Fast Controllers dellvered unt|I now were based on
CompactRIO/PXle NATIONAL

« But this is changing... INSTRUMENTS'

_———————------————_—-
- ———
——

Rl DenS|ty, Toroidal and Poloidal Interferometer Polarlmeter N
(\ — Divertor Neutron Flux Monitoring /'
mU_pp_er/EquatorlaI Wide Angle Viewing Systems ___,,//
e Why e -
— Wider market, easier to obtain customized solution
— Better performance

— NI not predictable with obsolescence/maintenance
* No strategic agreement in place

?_i% ATCA w! Extns. |
I"Hleln'ﬂ ? - for Physics - -

e '-':n:r:'i-l'—'-l-l--;_—ﬂn-\'.

facility reports

Accelerators and Projects at DESY
User Facilities FELs and Synchrotron + Test Facilities and ARD Prolects

= ,..a--w
—— e

EuXFEL Status 2024

Statistics on MTCA components @ EuXFEL

= More than 30 different kinds of MTCA-based software apg
# Essential to have a portfolio of standard solutions for modular ¢!

-------- ode Management | P

I DoocCs DataAoqunsmonfo gged,

a Aboy(300 MTCA systems @ BﬂXFEL as of 2024:
. Abqut 4800 MTCA modules (AM¢ RTM, P/S, MCH,...) installed ¢

S~
-
o

synchronized data recording
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Some shap-shots ... facility reports

MicroTCA future at SNS

« VME to MicroTCA upgrades
are part of the Integrated
Controls Section

______________
____________
- S~

-

~ -
-~ ——
-~ -
o

& firmware expertise

« Improving the reliability
through extensive component
health monitoring (IPMI)

- EPICS interface is deployed for
production

.a\‘f‘t‘\"ﬁ\%?
. =

.......

- ———

- -
i e e e e e

Low Level RF /
Machine Protection System(MPS)

Magnet Power Supplies(PS) - Injection Kickers | -
Personnel Protection System(PPS) — |
bt
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- — ——
- - -
- -~

-
-~ -
————————————————

throughout the facility

Mostly in RF, Beam
Instrumentation and Timing

Small number of systems
for Fast Beam Interlock

=» > 2700 MicroTCA Modules
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Some shap-shots ... facility reports

Fumihiko Tamura/' S——

i . aSUyUk/'
Beam Loss Monitor System Sugllfa
= MicroTCA % _ o ma
g s Sy High-speed digitizer

CoTS MTCA R for waveform monitoring

digitizer for WCM : ¥

R Management module [ Synchronized data ] I O n g itu d i n a I bea m p ro pe rty

(BLM-TAG) generation computer

" MR LLRF . : . & | i
H P = Supply A Setthe MR count A Generate the synchronized a n a yS I S

i * Timinginformation for data send data rflldsuppl.r itby

et » and Confrol command \ EPICS waveform
§ Future muon linac ) : A 4

LLRF i H A A A LAN A

Mew digitizer | E Timing Send data (Ethernet)

i ! ®  signal corresponding to
. - =
for linac BLM . I | control command 1 1

L 1 1 1 1
A 4 Y L2 2 Y

Measurement Measurement Measurement Measurement
module EEl 4 module Bl module SRl - module
feedback upgrade (BLM-ADC) (BLM-ADC) (BLM-ADC) (BLM-ADC)

Intra-punch

BLM signal BLM signal BLM signal BLM signal

hot MTCA application

* 1U MTCA chassis with high-speed digitizer AMC module.
* Digitizer: Teledyne SP Device ADQ14

+ 14bit,1GSa/s, 700MHzBW, 4ch input, 2GB memory.

Bucket height=
* Vadatech MTCA chassis VT816 (Ubuntu Linux) ' 0.71 at 155 kv
MR contour

* MCH with CPU : e Emit.=5.10 eVs

* Fast readout via PClexpress bus in the MTCA backplane.

dplpl%]

. _ _ In operation since Nov 2024
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Some snap-shots ... facility reports

ACORN Data Acquisition & Control Hardware W/;,fb

—————— GCAo

oy Gonva e ” ~250 crates
3¢ Fermilab ok '\ > 1500 AMCs»

| _" 2024

MTCA Crate

(g 10 1
Vadatech AMC566

e FEEs00 E;.;T \
Legacy
TU will be the WR node for each crate ystems

Prototype RTM

« Prototyping one solution in which legacy
cables connect directly with RTMs

MICA

203

(T9L) SHUN ¥ bupuyy

MINERVA /
MYRRHA

- Starting with a digital 10 cards
— Building off t(e’tﬁE-S-‘l’_R-:l'K’lTer-naaT "“
———————— L]
White Rabbit Network Creotech WR Switch
/!:,, k
® s Vadatech AMC566
@ Recoiver
@ Non-whitRaoot | = < . v L
L]

H ) . + Non-WR devices TLI will be the WR node for each crate
Database PC
Credit: White Rabbit Cookbook Roughly Z/dazen;switchesirequired
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Application
Centers

All fast control hardware for MINERVA ) cmmcmsnm
will be based on MicroTCA nanp— e CiEee ]

“MINERVA Hardware Catalogue”, for
primary system integration = COTS

MicroTCA: Diag./LLRF/MPS/Timing

Custom development (next to RF-SoC)
limited to RTM / FMC boards s o) il
= development team

SCK: CEN

STUDIEGEN
CENTRE DE L]E ELENEME \IUCLEMRE

PHASE 2 - 600 MeV |———_ \
.

‘»
Iy

T2

HiRadMat

REX/HIE- ! FastArea !

....................

—Z 1 4,
S5

Ris

MEDICIS
ISOI_DE
A

o

n_TOF £
| 2001 |

MlcroTCAbeam cntr for PS

B o mEmEmmmm— e —-

\ Y.

PHASE T - 100 MeV
“MINERVA”

AFC (chw/Creotech)

—

timing distribution

FMC DIO 5GH TTL (ohw]

eRTM with

eRTM14/15 (CERN)

uRF backplane

W clocks and LO

WR link _l_,'
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Some snhap-shots ... project status reports

\kO\I\IS\‘\ T Lc;(_irz l#l niv;arsiw
wa ‘ ‘, ‘v "ﬁ of Technology
" Imaging diagnostics: ITER

+ W7X: Tokamak [ =t

17 VIS and 13 IR cameras (OP2.1-OP2.4)

+ ITER:
more than 200 cameras

IR Diagnostics VIS Diagnostics

PCle gen. 4
4-5x 64 Gbps (320 Gbps)

W E‘Iﬂ@ﬂs

MTCA.4 12-slot

&125 Chps Chassis

32-128 Gbps _

Cod¥pPress
1G="
VISION
GiG=
Grabber
High Performance )
CPUs with GPUs HDSDi
‘
; Artificial Intelligence
Timing module DNN, CNN

Ground-support
equipment (GSE)
phasemeter for
assembly, integration,

verification and testing
of the instrument

DRTM-LISA-ADC
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Phase Meter
measurements
and laser control

from 2nd
.. laser
source
i L]
Optical TM/SC
Bench -
,
\; /
A
-,

i
SC/SC
@
_ | Laser source L/ —|Reference| =
T A
Thrusters /N w7 dme| Modulator

{ NATIVE-RS Crate

under development



Some snhap-shots ... project status reports

4x Very Large Telescope

Credit: ESO/L. CaIgaJa

Host Controller
I0xOS IFC1414

MCH

CMOS C20B20 RTM

oy,
OV
A %cr’nrguting X @Y Microsoft

Bringing to market the world'’s
most powerful quantum machine

aka.ms/Alignitedlon

Board portfolio (mostly COTS)

Kowalski DAMC-FMC2ZUP (COTS) The Terminator
RFSoC, 8 DAC and 8 ADC channels Zyngq UltraScale+ MPSoC Kintex UltraScale

Skipper
Trigger/SFP RTM

Opus DAC Opus ADC + COTS boards for
6 channel DAC 6 channel ADC CoaXPress and SFPs
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atom
computing

MMC Stamp

Implementation of the MMC on the boards
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Qx

Hardware from industry £ v

{7 vadzt=ch, EMcOMO

Some snap-shots .
A Mo
_ /Za”’,Of@/ 5th Genraion MCH

Next Generation MicroTCA n\/ent
Supports PCI Express Gen4 & 5 o ‘SCHROFF IFC_1416 — MTCA.4 e
Processor AMC & FMC , h

Supports 100 Gb Ethernet . Ga
B
i :_‘_

Power Module with 110 W channels for /7/}79@/-
MHC 1418 —

MCH and CU
Processor AMC

100G Ethernet
PCle Gen.4

AMCS577 - RFSoC

Intel® Core™
i3-1320PRE
4 v
PD-tdecqg
~ 7

KMCU: MicroTCA.4 AMC with ACQ400 RTM

Solutions

=i%% INSTRUMENTATION 'Bar

~vi: TECHNOLOGIES Qo

d e le e ,fe/' p
) 44/7/7@

Libera 2BPMRTM & DAMC-UNIZU¥

Page 16

+ NAT-AMC-COMex-mini -
NATIVEserver-R1
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Some snap-shots ... HW/FW/SW

Firmware Frameworks M Riey,
Design Quality Measures in Workflow "are

Pk e

N
FP&A Pirmware fromework f » a “ -—
-} —

» Creates Gevbers, POFs, BOMs
» Farfoms indepandant DRCHERC chack.
» Parfoms BOM sanily chack

Ryt Yamaichi
CNO084
8
0 Timing... " R, RFSoC’s 809491‘/.
O S lonolithically Integrate ARM Pro cessﬂe 5y!
”4.,98 Software Frameworks the EPICS GUI h . ”’H ””‘g o EmEL |
SW & FW Stack nola// oD o) = D (Service) /w0 e J

DAMC-MOTCTRL

PCle Backend ReboT Backend DOOCS Backend ) UIO Back ((_pummy Backend ) E 33G Transceivers
Embied Lina: yocto I3 + 33Ghis
: (oo Mapping Baciend) ] + 286 Backplane Capable
U Spae . -
vice Access Library
b
1808 — [}

1 DS P-!ntensive

gl "'Q
erery \\

-

—— ) i
‘o = MRF Mlﬁls'ler EVG _@ Integrated Direct-RF . Integrated Direct-RF
MPSol (FCPUREG) - ate Analog-to-Digital Converters Soft Decision Farward Digital-to-Analog Converters
T ale reee————n7s7’7n  eeeee——— 2 Error Correct
s W&’J} ! \ B LDPC & Turbo Support
/ \ c|1|meraTK '© Copyright 2021 Xiix £ XILINX
¢ Motion Cortral FW Modale
Mtion Contral FWY Module \ y /
L Motor Cantrol ‘ e
) '[D_, | urors @ 635 Gops EVR EVR EVR
5 K
S o _
PRGN (ICTEG0
on. ZMX+
L —— -

. and many more contributions e.g. IHEP/MTCA2024/KVG/Beamlines/...

DESY. Summary of the 13th MicroTCA Workshop at DESY | H. Schlarb | Chongqing, China, 15.09.2025 Page 17



Takeaway from 13t MicroTCA Workshop
» Face-to-face (~165) + virtual participation (~19)
» Essential for MicroTCA Ecosystem & Network:

» Get known to each other... who is who =
» Exchange solutions and ideas ... = Almost familiar atmosphere

> Innovation space ... = Truly cross-discipline
» Community support ...

» Education of young engineers & scientists & newcomers = [utorial tracks
» Largest event of its kind & close liaison to the industry | = Unique
»FW & SW & Mgmt of large complex systems =» Became new bond

» Future topics:

— Embedded system of SoC / NoC e.g. using Yocto (tech. evolution)
— Asset management, deployment tools, system integration..
— Machine learning on edge computing system  \

— Next generation of components / MicroTCA PICMG,
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i jath Mﬁ hop

- 12 December,

Save the date 14th MlcroTCA WS:

02-04.12.2025
(Tu-Th)

New: Pre-workshop on Mon. 01.12. Versal & NoC

DESY. Summary of the 13th MicroTCA Workshop at DESY | H. Schlarb | Chongqing, China, 15.09.2025 Page 19




