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MTCA.4 Crate Standard

> Development partnership ,xXTCA for Physics" (38 partner): 03/2009

= Research insitute: SLAC, FNAL, IHEP, IPFN, ITER, DESY /

PICMG;

= Industry: connector-, board-, crate-, system manufacturer
> Ratification PICMG 2011 (http://www.picmg.org)

= Micro Telecommunications Computing Architecture .4 (MTCA.4)

"”lllllllll'llllllllllll'"w

,——— Cables from rear side

> Modular + mod hitect 777
0] uar”mo ern arcnitectiure %
= Reusability + PCle + Ethernet Z ///%

> High availability 1 —

= Redundant power and fan optional

= Well defined remote management

> High digital performance

= Very low analog distortions
= 4 lanes PCle: 400 MB/s ... 3.2 GB/s

; o . € O ow |
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http://www.picmg.org/

Example: Signal Conditioning and Digital Processing

> High frequency Down-Converter > Multi-Channel fast ADC Digitizer
(Application specific, DRTM-DWC10) (Universal board, SIS8300) it inﬂf\:}five
) systeme
- IR m— _ BEA S
= ’ { ‘ ‘ i e X X &
= ‘u.’}! ‘ @ --_gérri‘;‘ = 0 A p
= I A | e mrn d3t3 SgET AR LY
— \ w “ ; R T
= [ 1 il B
- I I il = <
;_ (I } | j' - i :
fiHfneA - Al DL
- HAA N w‘ z WE | |8
L [ii. ‘} ‘ % “ (bt | = I%o.n. ¥
- | m § BN ] & 6
. ’I 80111 A O fE e .
— I H ‘ l < = i E o=
» "y
- 10 channel field detection - 10 channel ADCs (125Msps, 16-Bits)
(1.3GHz, ..., 3.9GHz) - FPGA pre-processing partial cavity vector sum
- Resolution, 0.003%, 0.003deg, < 10fs - Low latency links via MTCA-backplane
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MTCA.4 Developments at DESY and Industry . ..

Rear Transition Modules Advanced Mezzanine Cards

> Machine Protection Systeml
-

> DRTM-AD84

- 8 ch ADC 95 MSPS, 16bit
-4 ch DAC 16 MSPS, 16bit

> DAMC2 - Xilinx Virtex 5, FMC carrier, 4 SFPs
(100 pcs in production)

>  X2Timer - ps Clock and Timing Distrubution

> TestRTM > DAMC-TC7 -Kintex 7 FPGA, 16Gb DDR3 DRAM, 8xSPF+(12.5GBPS),

(in production) PCle x4 gen. 3 (8GBPS), 2x GbE (1 GBPS).
> DRTM-VM2 -2 channel Vector-Modulator, 1.3GHz
(in production)

>  Coupler Interlocks
P > DAMC-DS800 - 8/4 channel ADC (12-hits, 800/1600Msps, 2.7GHz)

-2 channel DAC (16-bits, 160Msps, 400Msps)
- Xilinx Virtex 6, DDR Memory, 2 SFPs

> BPM Readout ... and more and more from Industry . .. http://mtca.desy.de

Crates Sites innovative  powerBridge 2

> 2 ch APD Pulse Stretch - PS-1138/... systeme PorI TEH'.{V'?J
c ulse Stretcher -
asssoogeos 2=t ELMA
AMgoo CONCURRENT W Your Solution Partner
TECHNOLOGIES #5¢ (& kontron

> Beam Loss Monitors uLOG (RTM) N
> Toroid protection / readout ADQxxx
> Wire Scanner MCH
>  Clock & Trigger Contr. for Exp. TAMC900 '

ADIO24 ... Q @ rsiumentation
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MTCA.4 hardware platform - availability: Crates -
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MTCA.4 for Industry (HVF-0016)

To foster industrialization of MTCA.4 ; (
ﬁHELMHOLTZ Fg § :ﬁ; 50%

- 1.9M€
| ASSOCIATION =

> DESY designs -> industry (licensing) ——

30% - ‘ ﬁ = 20% 4,
- itv i 1.3M€ == == - 0.7M€
Cost and quality improvements Me S & :f— ELMA

- New modules to complete portfolio

> Supporting industry to

N

MTCA.4 for Industry 7
A; 1" \T e, ~

- Add missing modules S———

o A 2 y‘ % ﬂ 5
! . 3 . - ‘%‘, \ e i G "“"""
- Improve EMI with test environments and shielding S 8 (i P " “‘-{5«.\""

- Gain new MTCA.4 applications in more markets
> Support for institutes and industry

- Consulting: Help to start with MTCA

-

TS
.

‘\.W\:ﬁ' e
. > S

- User guide and Web Site DER HELMHOLTZ - VALIDIERUNGSFONDS

. . Roadshow-P tati Stand Oktober 2010
- Organization of workshops and exhibitions ol e S

Project duration: mid 2012 ... mid 2014
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Work Packages of HVF

AP 3.1 Support and consulting

FAQ, Helpdesk

Request Tracker system

Hotline

Available product lists / evaluations
Templates for AMC/RTM management & MMC firmware Ll R L

Date

MTCA Training:
http://mtca.desy.de/support/training

AP 3.2 MTCA.4 user guide
Book published DESY/N.A.T.

29 April - 30 April 2014
09:00to 17:00

AP 3.3 Product marketing & information T

2x MTCA workshops
Support for interests groups / task force / discussion forum oo ira

Marketing of industrial exhibitions
Road show through HGF The 3rd MTCA workshop for industry and research will be held
Webpage from 9th December to 11th December 2014 in Hamburg

Webpage URL http://mtca.desy.de/

s—

<y MTCA.4 for " *i & icoir

DESY 8.
~¢*/ Industry and Research 47 | ASSOCIATION

~ . o= = Goal of the workshop is to foster the MTCA 4 standard in further industrial applications and in research projects. The
Broad Alliance for MTCA in Research and Industry first half-day will be dedicated to people new in MicroTCA. A tutorial given by experts will give an overview of the
Custom MTCA .4 standard. Talks and discussion of the remaining one and a half days will cover lab reports and presentation
from industry
MTCA (Micro T¢ ions Ct Archit e), also known as = 3
MmmTCA“‘ and pTCA"' has rapldly evolved to become a viable standard for = Preram'
inl le research facilities of the high-energy physics i H i i ] H
et pholon avnce communily. Onigilly derived from AdvancedTOA™ o ATCA 112 December = Status of projects and applications their experience and requirements
(Advanced Telecommunications Computing Architecture), the MTCA standard has MTCA Workshop for Industry and i ili iati
gained popularity as a compact, versatile and cost-efficient altemative wherever Research at DESY Hamburg = AVallabl“ty of eXIStlng and planned MTCA modules
ultra-high speed analog and digital signal processing is required. more = Discussion of pOSSible improvements
MicroTCA is a standard defined by the PICMG (nttp://www.picmg.org). MTCA4 is = Finding common interfaces and sharing of hardware, firmware and drivers
an MicroTCA enhancement for rear I/O and precision timing. It was developed by . - " -
several institutes and industry and published in October 2011 by PICMG tio = Further topics: management, clocks and triggers, data links, backplane, EMI, Hot-plug,

N A broad alliance of developers, users, module manufacturers and system dererS, .-

integrators has formed to develop new boards, refine the specification of the Exhibition: Presentation of modules and systems from industry and research
backplane and resolve any interoperability issues that may arise from applications in


http://mtca.desy.de/
http://mtca.desy.de/
http://mtcaws.desy.de/
http://mtcaws.desy.de/
http://mtca.desy.de/support/training

Single Cavity LLRF Systems in MTCA.4 Europe / Worldwide

> ... and in Europe:

EUROPEAN Total budget
SPALLATION ~ 1,47B€

> |Involvement in Facilities:

INJECTOR  LINAC1 LINAC2 X F E ENAC3 ¥ ¥y Disgnastics g *=**"9 S sFLASH  Sotkeay  SeamOump F L A S H
oo .
cryostring 1 Cryostring 2 ..... cryostring & . e Ve S SOURCE Construction:
" LOLA
. RFGun hamonics Compressors Photn  FEL -
: ----- EE m = Laser 5MeV 150MeV 450 MeV 1250 MeV Diagnostics Experiments 2013 2019
315m

RF d
gun 3.9GHz A1 A2 A3 A4 A5 A6 A7  A23 A24 A25 undul.

Total budget ~ 1,47B€
Construction: 2013-2019

"
PolTe
v AMPEGCN

TARLA, . ..

> Worldwide:

P ” MNATIONAL
—! A— @ ACCELERATOR L]

ol B W L7BORATORY

v’ OKEK

ACCELERATCR F

PAL > POHANG ACCELERATOR
LABORATORY

l Universities with accelerator research

r mirror
® Helimholtz center with accelerator research
& —{Beam diagnostics
&
o{cTFatmer o ]
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Introduction - Optical Synchronization System

Provide a global reference for the synchronization of
timing-critical (fs-level) subsystems of the accelerator

> Bunch arrival time measurements (BAM)

laser pulses
= These monitors are used by the beam-based feedback to from fiber ik -U—LMIEO_M!U o 7
-ﬁADC

synchronize (= stabilize) the arrival time of individual bunches [beam \
to the optical reference pick-up \

> Laser synchronization (L2RF & L2L)

= Injector-, Seed-, and Pump-Probe lasers (their repetition rate and
phase of the pulse train) are synchronized to the optical

reference.

Fiberlink

> RF synchronization for LLRF-reference (L2RF)

* The 1.3 GHz reference input for from the main drive line is
synchronized to the optical reference in the REFMs
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Introduction - Fiber Link Stabilization

> Long- and short-term phase-stable optical pulse train has to be
distributed along < 3.4 km

> Active fiber link length stabilization

MLO FSD EDFA fiber link stabilization unit < 3.4 km fiber link

1
| 1 I
| | 1
LA~ eyl |
: l/ H A ’ * 1 1 )
: I DCF : reference and reflected pulse train stabilized
: |
I I
I )
I I
I I
| |

OoXC ODL pulse train

' output

synchronization hutch controller —— tunnel / laboratory

Courtesy S. Schulz
MTCA
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Introduction - Principle System Layout

The reference timing information is encoded in the precise repetition rate of an optical pulse train

P N

RF Master y \{ Master Laser source locked
Oscillator q Laser Synch. y Laser ‘ hi ¢
Oscillator o machine reference

Splitting Distribution and active

length stabilization in Link

LSU LSU LSU LSU LSU LSU LSU LSU Stabilization Units

Fiber links < 3.4 km

SL;]SS: L2RF Diagnostic L2RF Diagnostic L2RF Sba:ce; SL;‘:; Application

Pump-Probe

GUN / Injector LINAC Undulator
Exp.
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Introduction - Optical Links at the European XFEL

RF Master Summary:

Oscillator « Two synch hutches (Accelerator +
Experiments)

« 7 BAMSs planned (could be 10)

 Up to 6 Pump-Probe Lasers
2x Master SynCh Hutch . 1§LLRF statIiJons Su b-SynCh Hutch
Laser * 2 lLaser Synchs * 2 lLaser Synchs

Oscillator e 24 LSUs + 8(20) LSUs

Link Stabilization Slave
. Laser
Units | | Oscillator

2X 3x 2X 2X
INJL | REFM REFM REFM REFM REFM REFM REFM REFM SEED SEED

LLRF & BPM

-A- —A— L3 (Main LINAC) | = Exp
1RFS 3RFS 21 RFS (+3)
UNDULATORS
INJL | REFM jiall REFM | BAM ‘ ‘ . ‘ . ‘ ‘ . ‘
Om  20m  30m 40m 92m 146m  306m 467m  611m 905m 1199m 1493m  1682m  2100m 3333m
XTIN LIXTL  L2-XTL

L3-XTL
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MTCA integrates many components in a compact form factor

Now: Electronic Infrastructure for Opit.

Synch @ FLASH (2 MLOs, 16 LSUs) Future

» 4 x42 HE Racks

« 5 xVME Crates (ADCs, DSPs,
DACs, BAM-Readout, LDDs) * 1x42 HE Racks
* 6 x PLC (Beckhoff Step-Motors, + 3 xXMTCA Crates
GPIO, Temperature, Monitoring)
« 18 x Piezo-Driver
* 6 x Vector Modulators

Matthias Felber | SEl Tagung Geesthacht | MTCA for Optical Synchronization Systems at XFEL and FLASH | 10th March, 2014 | Page 14



MTCA Setups - LSU Control: Building Blocks

> One Channel requires % of a set of 2 boards / 2 slots

Laser _ - _
Diode — 4 Link stabilizations with 2 slots
Driver =i (option: 8 Links on one ADC/Controller, but 2 Actuator cards)

Y

Power Monitor Forward

Power Monitor Reflected

Balanced Detector Monitor 1

Balanced Detector Monitor 2

OXC signal

1MHz, * 5v ATT. AMC
’ FMC25
Phase detector 4 X 4 Ch
<1kHz, 1V 1,4
l Backplane
10 MBit/s Ay 1 Ch

Piezo voltage

Link Stabilization Unit

AMC
< <40kHz, X80V »
FMC20
Zone 3
10 MBit/s 1 14
Stepper Motor

"W -
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MTCA Setups - LSU Control: Building Blocks

Digitizer-RTM

DRTM-AD&84

« 8XxXADC:
16 bit
« 10 MSPS
« 50 Qor1kQ
90 MHz (2 MHz)
e 1V

« 4xDAC
16 bit
« 1(16) MSPS
e 1V / i3 \% @ 50 Q Developed by Robert Wedel, Desy

e Zone 3: D1.0/D1.1
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MTCA Setups - LSU Control: Building Blocks

> One Channel requires % of a set of 2 boards / 2 slots

Laser _ - _
Diode — 4 Link stabilizations with 2 slots
Driver =i (option: 8 Links on one ADC/Controller, but 2 Actuator cards)

Y

Power Monitor Forward

Power Monitor Reflected

f—
ph— Balanced Detector Monitor 1
C
) Balanced Detector Monitor 2
-
9 OXC signal Zone 3
d ATT. .
(O 1MHz, £ 5v 1.3 GBit/s
N
o— Phase detector Zone 3
i) <1kHz, 1V 12C. IPMI
©
-
< Piezo voltage Zone 3 >
: <40kHz, iao V -----------
-
] Zone 3
10 MBit/s 1[4
Stepper Motor
v
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MTCA Setups - LSU Control: Building Blocks

Controller-AMC

DAMC-FMC25

* Processing:
* Virtex 5
£ XIUNXe

« Communication: e B o
* Spartan 6 =
+ 2 x FMC (HPC)

e Zone 3: D1.1/D1.2/
D1.3

biads
00000

V2l £ VT LT
I g ts ) 800 57 OO

Developed by Jaroslaw Szewinski, NCBJ
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MTCA Setups - LSU Control: Building Blocks

Laser
Diode
Driver

Y

Link Stabilization Unit

> One Channel requires % of a set of 2 boards / 2 slots

- 4 Link stabilizations with 2 slots

= (option: 8 Links on one ADC/Controller, but 2 Actuator cards)
Power Monitor Forward
Power Monitor Reflected
Balanced Detector Monitor 1
Balanced Detector Monitor 2
OXC signal Zone 3
1MHz, 5V ATT 1.3 GBit/s >l
’ ' FMC25
Phase detector Zone 3 4 x 4 Ch
<1kHz, £1V 12C, IPMI 1,4
MBit/s
Piezo voltage Zone 3 4x1C
«——————  _ RTM PiezoDriver |--------=-- AMC
<40kHz, X80V
FMC20
Zone 3
10 MBit/s I4
Stepper Motor
v
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MTCA Setups - LSU Control: Building Blocks

FMC Carrier-AMC

DAMC-FMC20

* Processing:
« Spartan 6 (LX150)

« Communication:
e Spartan 6 (LX45)

. 2 x FMC (HPC/LPC)

.

DE
5

) B 381921

e

« Zone 3: D1.0

« Licensed to EicSys

Developed by Hans-Thomas Duhme, De

0%
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MTCA Setups - LSU Control: Building Blocks

> One Channel requires % of a set of 2 boards / 2 slots

Laser _ - _
Diode — 4 Link stabilizations with 2 slots
Driver =i (option: 8 Links on one ADC/Controller, but 2 Actuator cards)

Y

Power Monitor Forward

Power Monitor Reflected

Balanced Detector Monitor 1

Balanced Detector Monitor 2

OXC signal Zone 3

ATT. —3p AMC
1MHz, £ 5v 1.3 GBit/s EMC25
Phase detector Zone 3 4 X 4 Ch
<1kHz, 1V 12C, IPMI -”4

l Backplane
10 MBit/:
" 4x1Ch

Piezo voltage

Link Stabilization Unit

-« »  AMC
<40kHz, X80V
FMC20
Stepper Motor
"W -
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MTCA Setups - LSU Control: Building Blocks

DRTM-PZT4

4 x Channel
e On-board +85V PS
e On-board DACs

 Metal-cover

e Zone 3: D1.0/D1.1
D1.2

Developed by Konrad Przygoda, DMCS
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MTCA Setups - LSU Control: Building Blocks

Laser
Diode
Driver

Y

Link Stabilization Unit

> One Channel requires % of a set of 2 boards / 2 slots

- 4 Link stabilizations with 2 slots

= (option: 8 Links on one ADC/Controller, but 2 Actuator cards)
Power Monitor Forward
Power Monitor Reflected
Balanced Detector Monitor 1
Balanced Detector Monitor 2
OXC signal Zone 3
1MHz, 5V ATT 1.3 GBit/s >l
’ ' FMC25
Phase detector Zone 3 4 x 4 Ch
<1kHz, £1V 12C, IPMI 1,4
l Backplane
10 MBit/s
Piezo voltage Zone 3 4x1.Ch
«——————  _ RTM PiezoDriver |--------=-- » AMC
<40kHz, X80V
FMC20
Zone 3
10 MBit/s 1[4
Stepper Motor
0w ~
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MTCA Setups - LSU Control: Building Blocks

Motor Driver-FMC

DFMC-MD22

« Stepper Motors

« 2 x Channel T
* End switch readout &

« Encoder readout

st

Developed by Robert Wedel, Desy
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MTCA Setups - LSU Control: Building Blocks

> One Channel requires % of a set of 2 boards / 2 slots

Laser _ - _
Diode — 4 Link stabilizations with 2 slots
Driver =i (option: 8 Links on one ADC/Controller, but 2 Actuator cards)

Y

Power Monitor Forward

Power Monitor Reflected

Balanced Detector Monitor 1

Balanced Detector Monitor 2

—

C
-

-

O .
" — OXC signal Zone 3
Jr——

(41 1MHz, 5V ATT 1.3 GBit/s >l

N FMC25
" — Phase detector Zone 3
O <1kHz, £1V 12C, IPMI -”4
.CB l Backplane

10 MBit/s
U) Piezo voltage Zone 3 AMC 4x1Ch
— < <40kHz, £80v || | W EIEZOUIIVER 4 ====mmmmmes >
o FMC20
| Zone 3
10 MBit/s 1,4
Stepper Motor
0w ~
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MTCA Setups - LSU Control: Building Blocks

Monitor ADC-FMC

DFMC-AD16

. 16 (2x8) x ADC

18 bit
« 200 kSPS
« 1MQ
« 23 kHz /15 kHz
e 10V /+5V

Developed by Robert Wedel, Desy
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LSU Control: Crate Configuration (max. 32 Links)

LbSyn r Data Flow:
LSU
Controller § ADCS
Crate e Analog Analog
8 12 \l/
g ADC ADC
1—25‘- \LZone3 e
- § - Controller
1kW E 1kW COI’]'[I‘O”eI‘S VLLL
[} Hub (SFP Fiber)
LLL
YV .
2 [[: ([ Hub (SFP Fiber)
PS @ [ o || ps Motor LLL
kW < 8 8 KW
S = = Actuators ==
2 3 11 12 FM
BiE===ENN A== ‘ \I/FMC/SPI Zone3/LLL
LbSyn _ MD22 PZT4
LSU Piezo
Al Actuators
Crate

4 4 4 4 4 4 4 4
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MTAC Setups - Laser Synchronization

Reference or Clock & LO

GLJ Balanced Detector l l l
OXC or MZI Zone 3
) » |RTM ———— 5 AMC .

S | LO-DWC-Laser | ———"""» SIS8300 ::\Ie";’ FMC, s pteCIIa\IIy
— RF, Higher Harmonic J Rep.Rate orfaser contro .
-c RF, Repetition Rate 112 * 25 TTL GPIO pInS,
_9‘-’ Backplane jumper activation/

O 10 MBive deactivation

2x Pi It;
S o Taov ]| RIM PiezoDriver AMC + RS232interface
— uPZT4 FMC20 ,

] * Shutter driver
= 2/4

O
E Stepper Motor

or TTL coarse tuning

New RTM, specially for laser synchronization
* 4 DWC cells - only two with mixer, others for bucket detection (direct sampling)
» External LO/Clk input or internal generation from Reference
* Baseband inputs for balanced detector
» DAC for external feed of PZT4 or other analog driver
* Lasersignal:
* RFinput (ext. diode)
e Optical input (int. diode)

* PSfor ext. Diode
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MTCA Setups - BAM Electronics

LbSyn - System

BAM _
ACC Modules Pickup Cavity BPM

'WYVVVV VY \N\
m“““ Accelerator Beamline
MANNNNNNS

LLRF 216 MHz optical pulses
uTCA-crate (~1 ps FWHM)
1x Optical Input

<15m

2x RF Inputs

3x Optical Outputs

1x opt. clock
Z|4x ADC, 216 MHz

Power Supply:
5V, 12V, ..

MBU
RF Front-End

RF Front-End
GPAC

uFMC20 + uMD

AMC + IP for I/O

UFMC25+Mezz.PD

oplional:
Analog/Digital 1/O
TTL signal

(xy), Q 1 clock @ 16 bit DFMC-DSBAM

2x Motor Control
2x Encoder Read

LLRF - Beam-Based Feedback 2 (3)x SFP [Restriction on latency : * 3X On-BoaI‘d PDs
Lat ~ 50 ns 1 (2)x CAN b < 1 bunch spacing (220 ns
e 1 (o) RudS(Ethemet . 4xADC (216 MSPS)
Courtesy M. K. Czwalinna « Clk generation/management
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Conclusion

> MTCA4 is the new crate standard for high performance computing (FPGA,
PCle) combined with low noise analog signal conditioning (LLRF, BPMs, ...)

> The HVF opened the possibility for a wide applicatiopn portfolio and
acceptance in research and industry

> For the optical synchronization, MTCA will replace most of the existing
hardware solutions (VME, Beckhoff, Piezo Driver, ...)

> AMCs: FMC20, FMC25, SIS8300L, CAN, x2Timer
> RTMs: AD84, PZT4, DWC10 (-> “LO-DWC-LAS")
> FMCs: MD22, AD16, LASIO, DSBAM

> Laboratory Test-Setups available

> First implementation (‘System Ready’) in 3 month!
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Helmholtz association (HGF) validation-fond (HVF)

What i1s the HGF validation fond?

Finance instrument to support the spin-off and technology transfer
from scientific, technical inventions or developments from HGF centers

to the industry and society

Validation: increase of value (material/immaterial) with direct
application to society / industry

Ideally: generate commercial product .o

Boundaries:
Duration max. 2 years

Funding max. 2 M€/a (50% by HGF)

HELMHOLTZ-VALIDIERUNGSFONDS

Screening of DESY (2011):

ﬁ HELMHOLTZ

“MTCA.4 ....” good candidate oo

Matthias Felber | SEl Tagung Geesthacht | MTCA for Optical Synchronization Systems at XFEL and FLASH | 10th March, 2014 | Page 32



Projects HGF Validation-fund

Main objectives of project:

Establish MTCA.4 electron crate system
* In accelerator community
* Industrial branches
«  Scientific community

by reducing the market entry barriers and foster MTCA.4 to industry
Business model:

Marketing for the RF controls modules via Company using DESY License

Consortium:

4 N
‘ S= = 0 -
7 HELMHOLTZ — === =
\ r '7_ . ' - Ll ' '7' e J
% X 7 )
30% g ﬁ g B 20009
S o S S . . TEWSZ
@ ﬁ g 5Chraﬁ TECHNOLOGIES
—— — - AD-TE-C  AMPEGCN | 23ge33
\ J\ J



Consortion is steadly growing ...

> Status 30. September 2013

= Cooperation partners
« Original HVE Consortium:

sl innovative
E LMA systcmc AMPEGCN
Your Solution Partner
Schroff® TEWS & AD-TC-C

TECHNOLOGIES

* New Partners:

ACNGNGE  PowerBridacg  ciesys o EEEN (0SVLAB

i C 0 m p U t e r Embedded Integrated Control Systems

 Neqgotiation phase:

@ CAEN G kontron @ Laurin AG

Tools for Discovery vadatech.
THE POWER OF VISION
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Structure of HGF Validation-fund proposal

AP1 Commercialization of LLRF module developments:
AP1.1 Industrialization of existing modules
AP1.2 Optimization for single (small number of cavities) LLRF systems
AP1.3 Extension of portfolio for frequencies 10MHz — 6 GHz
AP1.4 Supplementary systems for RF controls
AP1.5 Full integration of RTM-RF Backplane in MTCA.4

AP2: Completion of MTCA.4 for industry and institutions:

AP2.1 Extension of product portfolio for MTCA.4

AP2.2 EMI optimization and classification of MTCA.4 components

AP2.3 Applications of MTCA.4 in industry (LLRF system...)

AP2.4 Industrial market evaluation / demands in scientific community

AP2.5 Large scale integral system test MTCA.4 and reliability study (FLASH ...)

AP3: Consulting and support for industry and institutions:
AP3.1 MTCA.4 support and consulting
AP3.2 Users guide for MTCA.4
AP3.3 Exhibition and marketing
AP3.4 Workshops
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Status: Kommerzialisierung von LLRF Modulen

> a) Ergebnisse /Erfolge der wissenschaftlichen Arbeiten

= Komponenten: Module fur Single/Multi Cavities (AP1.1-AP1.3)

AP1.1.1: uDWC AP1.1.2: uTC AP1.1.3: uVM AP1.1.4: uLOG
Entwicklung abgeschlossen Prototyp im Test Prototyp im Test Prototyp im Test
Lizenz an Struck vergeben 8 x 10GbE ok (32 MGT) Analog (ok)/Digital ok Lizenz an Sandona
Produktion bei Struck erfolgreich Kintex7 K355/K420 Footprint Fehler vergeben

Vorserie (40) in Lieferung Nur kleinere Fehler/MMC Impedance matching Peltier Regelung fehlt
;‘;Imgve Lizenz: Vadatech/I-TECH Lizenz: I-TECH HF Mezzanine im Test

HF Felddetektor Controller HF-Steuereinheit Lokale Frequenz &
Clock Generierung

DRTM-DWC10 DAMC-TC7 DRTM-VM2 eRTM-LOG1300

W v
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Status: Kommerzialisierung von LLRF Modulen

> a) Ergebnisse /Erfolge der wissenschaftlichen Arbeiten

= Komponenten: Supplementare Module (AP1.4)

Anwendungs- Analoge RTMs
Beispiele:

" - AP1.4.1: uDS800
Klystron B Prototyp im Test
life-time J mii @ : 8 x 800MSPS, 12 bit
Management _r Bestlckungsfehler Firma

Lizenz:Struck/Vadatech/CAEN

REF (RE:hackplane)

Sehr breites
Anwendungsspektrum

High-Order Mode
Messungen
(1.3/1.7/2.4GHz)

Anfrage von
ITER/Frankreich
INFN/Italien
KIT/Deutschland
Uni. of Hawaii

Femtosecond
Fiberoptic
Synchronization

Direkte HF Abtastung

pupnnpnnY. . Y .
; +

FILTER (Top IRF
and Bottom) | . ¢

L1

DAMC-DS800
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Status: Kommerzialisierung von LLRF Modulen

> a) Ergebnisse /Erfolge der wissenschaftlichen Arbeiten

= Komponenten: Supplementare Module (AP1.4)

AP1.4.2.1: uFMC20 AP1.4.2.2: FMC _MD AP1.4.2.3: uPzZ4 AP1.4.2.4:uHVPS_eRTM

Prototyp im Test, Rev.1 Entwicklung abgeschl. Prototyp im Test Projekt verschoben

Kostengiinstig, FMC Carrier Kostengiinstig HV-DCDC inkl. HV mit hoher Leistung

Bauteilbeschaff., MMC Real Time Motoranst. kleine Fehler Steckmodul eRTM

Breites Anwendungsfeld! Nicht Beschl. Spez. Nicht Beschl. Spez. Industrieauftrag

Lizenz: Eicsys Lizenz: ESD, TEWS Lizenz: I-TECH, ... Management AP1.5.1.1
. HH qais| R
SN )

: 2 MTCA 4 crate with extended module: ¢

o
Power Supply @50

oo
o

nt (switches,
current and voltage
measurement,...)

agemer

Man;

[ X ]

2R Y

z
3.3V MP
Generation

H
?
1
i
£

FMC Tragerboard Motor Treiber Piezotreiber HV-PowerSupply

DAMC-FMC20 DFMC-MD22 DRTM-PZ4
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Structure of HGF Validation-fond proposal

AP2: Completion of MTCA.4 for industry and institutions
Extension of product portfolio for MTCA .4
1. Industrial production of timing module
2. 2 MSPS, 4 channel , 12bit ADCs on RTM & AMC
3. Management low noise power supplies
EMI optimization and classification of MTCA.4 components
EMI test board development .
EMI current distribution in MTCA.4 crate b . htOﬂE’
Optimization of crate-contact transitions “9
Shields for AMC/RTM boards
EMI Bypass-concept
Vibration studies and vibration reduction
EMI classification of AMC and RTM boards commercially available
8. AMC Backplane/connector/board development towards 10Gbit/sec
Application of MTCA.4 in industry
1. Integrated klystron life-time and LLRF system
Evaluation of MTCA.4 market
1. Market evaluation for industry
2. Market evaluation for institutes
3. Optional industry order after evaluation
Integral test of MTCA.4 in large facility, availability, failure analysis
1. Inter-compatibility of boards/sub-systems, radiation, remote controllability

NoOGhkwWNE

_w
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