"MTCA .4 for Industry”

DESY technology transfer through the HGF Validation Fund

Outline

MTCA.4 Crate Platform
RF Control systems for SRF accelerators
Validation Fond Project ,MTCA.4 for Industry“

Dr. Holger Schlarb
MSK, DESY
Athen, 03.12.2013

ﬁ HELMHOLTZ

| GEMEINSCHAFT




Specification of ,xTCA family*

PICMG = PCI Industrial Computer Manufacturers Group

Reference Specification Reference Specification
for Management for Board Implementation
PICMG 3.0 AMC.0 Ref:
AdvancedTCA Base AdvancedTCA Mezzanine .
| Specification Cards Base Specification M ICI’OTCA
} (Telco-centric spec) (Telco-centric spec) Ap p G u | d e

[elCom

MTCA Application Guide

Environmental and capability MicroTCA Air-Cooled
comparison between o Base Specification
MicroTCA specifications Environment: Controlled Telco/Industrial
(Telco-centric spec)

Figure 1. The MicroTCA family of specifications maximizes reuse from its ATCA and AMC
HEL parent specifications.
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Specification of ,xTCA family*

PICMG = PCI Industrial Computing Manufacturing Group

Reference Specification Reference Specification
for Management for Board Implementation
PICMG 3.0 AMC.0 Ref:
AdvancedTCA Base AdvancedTCA Mezzanine p a- _—~

Modular Open Systems Approach (MOSA)

What is MOSA - A Modular Open System Approach to computer architecture design is based on open
architecture and open source constructs that ensure reduced development expense, design cycle time

and manufacturing cost at a time when product complexity and reliability demands are increasing.

Open architecture and open source are hardware or software architectures based on specifications:

¢ Available to the public and generated, approved and controlled by various standards and trade
associations (e.g., PICMG®), or

¢ Uniquely generated, provided they are made public by its owners (e.g., Peripheral Component
Interconnect, or PCI).

Only standard with IPMI included in standard:

Intelligent Platform Management Interface

ﬁ HEL parent specifications.
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History of MicroTCA@DESY

Nov. 2005: Reliability Workshop in Gromitz, Germany

Joint meeting with ILC (intern. linear collider, 33km, 500GeV)

Dec. 2007: XFEL Crate-Standard Workshop
MicroTCA and ATCA was defined to be used

Mar. 2009: First PICMG Meeting “XTCA for Physics”

Hardware group: rear I/O and timing

Software group: standardization of interfaces for FPGAs...OPsys

Oct. 2011: Official announcement of PICMG Specification

“MTCA.4 Enhancements for Rear I/O and Precision Timing*

Jul. 2012: Start of Helmholtz Validation Fund
»MicroTCA.4 for Industry*

ﬁHELMHOLTz
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Introduction: MTCA.4 Crates

> XTCA for Physics” interest group (38 partners): 03/2009

= Research institutions: SLAC, FNAL, IHEP, IPFN, ITER, DESY

= Industry: Connector-, Board-, Crate-, System vendors
> Released PICMG 2011 (http://www.picmag.org)

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

)

I"””””””””"”"““M

Cabling from rear side

> Modular & Modern architecture

= Reusability + PCle + Ethernet

> High reliability AMC - RTM Cfmcept

= Redundant Power Supply / Fans

= Remote Maintenance thr. Management E[Uptime]

i E(Upti + E|D [
> High Performance [Uptime] + E[Downtime] |3

= 4x PCle gen3 lane, 10GbE... 40 GBit/s

= Low analog noise ...

ﬁ HELMHOLTZ
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http://www.picmg.org/

MTCA.4 hardware platform — timing/interlock —

2 radial clocks per AMC: 8.bussed M-LVDS Iir-1es:
low jitter, configurable direction triggers, clocks and interlocks

\ 5

MCH =
MicroTCA
Carrier
Hub

Ethernet To Timing Distribution MTCA.4

and PCle -
-

% weLmuoLTz B\E.S/Y{
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MTCA.4 hardware platform — Rear 10 —

> Analoge Signal Conditioning > Digital Signal Procession
(Rear-Transition Module) (Advanced-Mezzanine Card)
~ - Application specific Board - Scaling with Moore's Law ...

JEg | o

,,,,,,
!

o ¥ o4
S

"" A @ - .
m ’f. - o 5 ..“ -
= L
= | R
SRew -

AMC Backplane
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For many industrial applications: Cable management!!!

ﬁHELMHOLTz
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MTCA.4 hardware platform — modularity RearlO —

= MPS Signal adapter

= ADC and DAC - DRTM-AD84
- 8 ch ADC 95 MSPS, 16bit
4 ch DAC 16 MSPS, 16bit

© Test RTM

= Coupler Interlocks

= Beam Loss Monitors| moi_| :
* Toroid protection / readout |_moi_| H
© Wire Scanner [ mpi_| :

—. W Clock & Trigger Contr. for Exp.

RTM AMC

TECHNOLOGIES

YT WECMHAULI Trmmmnnen s e

| GEMEINSCHAFT
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Virtex 5
FMC
4™ SFP
100 available

“ TAMC651

Spartan 6
1 SFP

DAMC_FMC20
Spartan 6
2 FMC



MTCA.4 hardware platform — modularity RearlO —

AMC
©13 39 GHz % 10 ch. 16 bit ADC
down converter - 125 MSPS
2ch DAC
= 2 ch APD pulse stretcher “ S1S8300
Virtex 5
> 2% SFP
» SIS8300L
E BPM systeme Vlrtex 6
- In preparation
= AMC520
- Virtex 6
= LEMO adapter SIS8900

RSN nnovative
systeme

ﬁHELMHOLTZ
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AMC — RTM concept advantages

In MTCA.4 the RTM has much high relevance than any other
modular architectures

Space wise comparable in size!

Allow to separate complex digital and analog boards
— Different expertize for the development AMC/RTM

— Components life cycle management
Analog electronics ~ 10 years
AD/DA converter ~ 3-5years
FPGA/CPU/DSP ~ 2years

Cost/Performance optimization (family of AMC for 1 RTM)

Reduced risk for “end of life” components

ﬁ HELMHOLTZ
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MTCA.4 hardware platform — availability: Crates —

6 or 7 Slot

Elma
ﬁ HELMHOLTZ
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MTCA.4 hardware platform — CPU / PM / IP carriers /... —

Dual Core i7 CPU (Concurrent) o ’ 1Pﬁm§13%2§;qews)

RTM with
10Gb Ethernet
in preparation

Intel i7 2.5GHz

P e 8GB
Redundant % : PCle Gen3
SolidStateDisk .

= PMC Module carrier:
= PMC AMC (NAT)

Low noise Power Modules

» Raw-Data IF Spectrum
«| (RF-signal off)

Poor Power Supplies : > -80dB SFDR

w;lam =S

Power-Entry-Modules: < -110dB spurious free == =
V8-Scaling : <-120dB SFDR -




DESY accelerator equipped with MTCA.4...

MTCA.4 hiStOFy at DESY: Labs for development  ~ 15 crates

Operation at accelerators ~ 20 crates

Equipping of facilities ...

REconugts 2013/14 FLASH Il ~ 20 crates

2012 REGAE ~ 1 crate

e SFLASH
RF-Gun T FLASH Accelerator

150 MeV

5 MeV

2011 FLASH tests N
~ 1 crate

'a P 2014/15 European XFEL ~ 200 crates

......

s

S Collimation Section
L 9
Main Linac BeﬁDistribution
c e -+ = ] ' pr o . ¥ =
4 ; ] 2 \ f -

Beam Switchy{rc;

Bunch Compressor

Beam Distribution

ﬁHELMHOLTZ oy
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Helmholtz validation-fund (HVF)

Board developed for X-FEL/FLASH

... 2012 substantial investment to develop platform and various modules:

AM|CS RTM|S Industry Mgty innovative
DAMCO02 " RTM test boards uDWC ] Crates e _
X1TIMER MPS signal adapter APD stretcher PS-1138/... Powerbridge
X2TIMER AD-DA-converter BPM PM Wiener _
uTC-V5 Coupler interlock uDWC-VM S1S8300/8900 Schroff’
uTC-K7 Beam loss monitor uvM AM900 EL M A
DS800 Toroid readout uLOG (eRTM) uLOG (RTM) Your Solution Partner

Wire scanner Adapters uRFB ADQXxX CONCURRENT g2
MCH TECHNOLOGIES 923
RTM backplane (precision analog, here RF/Clk distribution) TAMC900 TEWS <
AD|024 TECHNOLOGIES

Pawer Suppdies LI

Many of the module being design within collaboration

nnnnnnnnnnnnnnnnnnnnnnn

‘"‘9 E Q © rumentation
ﬁHELMHOLTZ
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http://www.schroff.de/index.html
http://elma.com/Default.aspx

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

ldeally: generate commercial product .o

Boundaries:
Duration max. 2 years

Funding max. 2 M€/a (50% by HGF)

jie Ausschreil nd die
erfiigung steht: HELMHOLTZ-VALIDIERUNGSFONDS

SCI’eening of DESY (2011) L

ﬁ HELMHOLTZ

“MTCA.4 ....” good candidate o

ﬁHELMHOLTz
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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: . .
Funding 4 Mio€
4 B
5HELMHOLTZ g_ g
|ASSOCIATION \3“" fw
4 RV 4
" =Z =
ﬁHEL g ﬁ
|GE \o J L



Consortion is steadly growing ...

> Status 29. October 2013

= Cooperation partners
e Original HVF Consortium (7):

sl innovative
E LMA systcmc AMPEGCN
Your Solution Partner
Schroff: TEWS & AD-TE-C

TECHNOLOGIES

* New Partners (5):

dC ) INTERACE eicSys cmer  EEEN (OSYLAB

Embedded Integrated Control Systems

PowerBridseq @ CAEN

Tools for Discovery

 Negotiation phase(s):

@ Pushing Performance g kontron | Laurin AG

vadatech«
THE POWER OF VISION

ﬁHELMHOLTZ
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Low Level RF Controls ...

> System overview

HF-Oscillator _ RTM .
Vector k Waveguide
3 : ystron >
: |Modulator 5 f——l N
AN or Cavities X 8

: 7 ref
;l' FB FeedbackN'

Clocks

LO

Felddetectors (uUDWC) Local RF (ULOG)E

AMC AMC RTM eRTM

ﬁHELMHOLTz
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Low Level RF Controls ...

> System overview
HF-Oscillator RTM

E Vector ; Waveguide

—;r—>K|ystron\ 2

:::E % ~=~ao for—

. : 7 N ref

i ( FBFeedback =y

Controller (UuTC) DAQ (SIS8300L) Felddetectors (uDWC) Local RF (uLOG)g

ﬁHELMHOLTz
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European XFEL LLRF System

CM2

IT o - 11
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PS/Diagn. i LLRF1 D RF aps -

; _-

LLRF Il Vacuum
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« MTCA.4 incl. complete sweet: LLRF/Diag./ Interlocks/HOM
Challenges:

ocownc
comnTe
(@lwh>2

- « Total: 27 RF station / 800 cavities / >3000 RF signals
7 nemnoLtz « Stability requirements < 0.01% & 0.01deg
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Helmholtz validation-fond (HVF)

AP1: RF control system in MTCA.4  Snuoncun Byauc. sisaann

10 Channel zones | 10 Channel
ol 1 1 T4 = analo FPGA
AP1.1 Revision of existing modules HEHS j‘:? < ooe K= s
AP 1.1.1 Field Detection (uUDWC) 32 cavities e G u1C
AP 1.1.2 Controller (uTC) _ . . [ (
AP 1.1.3 RF driver unit (uUVM) mdeg precision @@ FPGA & FPGA
AP 1.1.4 Local RF-Generation (ULOG) Sraran® Virtex s

RTM - DRTM-DWCSVM‘! ) f&ﬂc - S1S8300L
AP1.2 Cost opt. for Single Cavities Applications . s | S22
AP 1.2.1 Field detector with RF driver (uUDWC-VM) K, e
AP 1.2.2 High-end Digitizer (DAQ-LNC) |

AP1.3 Extending Portfolio in Frequency

AP 1.3.1 Field detector with RF driver (uVM, 0.35-6GHZz)

AP 1.3.2 Local RF-Generation (uLOG, 0.35-6GHz)

AP 1.3.3 RTM with local clock circuit (UuCLK-RTM, 10-350MHz)
AP 1.3.4 Global clock generation (UCLK-eRTM, 10-350MHz)

Due to modularity

AP 2.2.8 Backplane Development for 10 Gbit/sec Transfer Speed only moderate effort
required to develop
APl1.4 Supplementary systems for RF control RF controls for
AP 1.4.1 Multi-channel Direct RF-sampling (uDS800) o
AP 1.4.2 AMC carrier with motor/RTM with Piezo driver (uFMC20) - 1/2/4/.. Cavities
APL.5 Introduction of RTM-RF Backplane - NRF/SRF
AP 1.5.1 Development of RTM-RF Backplane concept - 10-6000 MHz ,
ﬁ HELMHOL,TAZP 1.5.2 Crate integrated RF source (uUOSC_eRTM) - valuable add on’s

DESY
| GEMEINSCHAFT Dr. Holger Schlarb | HEPTech Achademia | Athen 03.12.2013 | Page 21 @



Helmholtz Validation-Fund (HVF)

> Board developed for licensing ...

— LI

DRTM-DWC10

bbbk &

DAMC-FMC20 DRTM-PZ4 DRTM-DWC8VM1

Together 27 hardware projects,

i ~ 16 developed by DESY
D AMC.DS00 ~ 6 developed by Industry,
~ 5 joint effort DESY & Industry

ﬁHELMHOLTz
| GEMEINSCHAFT Dr. Holger Schlarb | HEPTech Achademia | Athen 03.12.2013 | Page 22
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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 /’ammmce_

CONCEPT
1. Industrial production of timing module
2. 2 GSPS, 4 channel, 12bit ADCs on RTM & AMC
3. 32ch., 40MSPS, AMC-RTM with analog shaping capability
4. Management low noise power supplies

EMI optimization and classification of MTCA.4 components

EMI test board development » bﬂg h tb;ﬁ-é

EMI current distribution in MTCA.4 crate

Optimization of crate-contact transitions

Shields for AMC/RTM boards

EMI Bypass-concept

Vibration studies and vibration reduction ELMA
EMI classification of AMC and RTM boards commercially available

AMC Backplane/connector/board development towards 10Gbit/sec 9 4x25 Gbps

Application of MTCA.4 in industry ‘ Pushing Performance
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

Your Solution Partner

ONOORAWNE

Integral test of MTCA.4 in large facility, availability, failure analysis

1. Inter-compatibility of boards/sub-systems, radiation, remote controllability

| GEMEINSCHAFT Dr. Holger Schlarb | HEPTech Achademia | Athen 03.12.2013 | Page 23



ZONE 3 class recommendation / MMC

Z3 pin-assignment not standardized in MTCA 4 Module Management Controller (MMC V1.0)
(AMC — RTM pairs) - Advanced Version,
-> Higher compatibility between AMC’s and RTM’s - Basic (low cost) Version
-> Class A1.1 (analog), Class D1.x (digital) - Single Firmware, PCB Templates
Class 8L o ARG HRTHM
e
a1 | Eorw ] b &
Digrtl ks e LI
& Pk CT BRI R . PO Y — e
& PALICH 00— o> L P I P
by conburigon T P P a0+ Fei K P K P
trapem Mmoo o P i MTCA.4 for
10 PA0 10w O PO P K PO W P KOs P10 *] LA O
PR PLE3 P [ P 0
P3G K [y o K- B0
P P P i g D
[P — P20 P31 J0 P P31 JOw L0
P O P3LIG e K oK P
PG P Pk T PR L
P P10+ P XK Fa_n-
P P P P FEI0-
Semchrd G Lk ’[_ m'x gﬂ m’: ﬁ’m

MCTETEA, § i WS 6wl Dy M PRCG T
TCA, 4 i3 mr BT TR ek

SEl-Tagung 11.-13.03.13, F£Z Julich, Germany

Frank Ludwig, DESY *'1"";* ﬂi
ﬁ HELMHOLTZ
| GEMEINSCHAFT , DESY
Dr. Holger Schlarb | HEPTech Achademia | Athen 03.12.2013 | Page 24 g}



Structure of HGF Validation-fond proposal

AP3: Support and consulting for industry and institutions

MTCA.4 support and consulting
FAQ
Hotline
1 FTE for direct support
Tutorial, every 1 month hands on
6in 2013 /18 in 2014

MTCA.4 users guide

Book published by DESY/NAT MTCA Tutorials ati DESY (05/2013)
Products marketing & information (TT & Industry)

2 MTCA.4 workshops

Special task forces Webpage URL http://mtca.desy.de/

Marketing on industrial exhibitions

e

Roadshow through HGF MTCA.4 for

Fs‘
- , } i / HELMHOLTZ
Web aoe Industry and Research i 4 "3 | ASSOCIATION
pag " (Al
<<t
Broad Alliance for MTCA in Research and Industry \dr 2
MTCA (Micro Tels icati A also known as
MicroTCA™ and pTCA“' has rapi dly evolved to become a viable standard for Latest News
le research facilities of the high-energy physics 8
/ and photon sc;ence commun ny Ong ally derived from AdvancedTCA™ or ATCA™ 1112 December
/ ), the MTCA standard has MTCA Workshop for Industry and
’ HELMHOLTZ gained popularity as a compact, versatile and cost-efficiel nt altemative wherever Research at DESY Hamburg ‘
ultra-high speed analog and digital signal processing is required. more
GEMEINSCHAFT ;
| Dr' HO | g er SC h | arb | H EPTeCh AC MicroTCA is a standard defined by the PICMG (http://www picmg.org). MTCA 4 is
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.



http://mtca.desy.de/
http://mtca.desy.de/

Thanks for your attention

ﬁHELMHOLTz
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Modul Management Controller 1.00 — Smart and Easy MMC

+ Complete solution of Module Management Controller
«  Compliant with IPMI, AMC and MTCA.4 standards —_
- Based on Atmel ATXmega Microcontroller e

Memories
- Implementation available for AMC and RTM Rear Trancition
AL Module Hotplug

+ Basic and Advanced configuration S Management
- Available Evaluation Kit for both implementatiol

Microcontroller
wtih DESY

« Complete source code written C Firmware
. . o Rear Tranistion
- Atmel Studio project Pawer Supply 530) Module

Communication

« Schematics as PDF and Altium Designer
+ Layout as Gerber and Altium Designer file

System
Supervision: System Debug
Temperature,, (JTAG, UART)

Power, etc.

ﬁHELMHOLTZ
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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

ﬁHELMHOLTz
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AMC Backplane Topology

PO-1: GbE
P2-3: SATA

P4-7: Fatpipe (p-p)
PCle x4, genl-3
SRIO/40GbE

P8-11: Redundant

P12-15: costum
GbE/LLL

P16: TCLKC
P17-20: Trigger/
M-LvDS  Interlocks

TCLKA
TCLKB
- FCLKA

EEEIEEQEEEEQEEEEBBEIBBBBBB g

AMC Slot #1-#12

ﬁHELMHOLTz
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Star Topology

ﬁHELMHOLTz
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MTCA.4 hardware platform — timing/interlock —

MicroTCA Carrier Hub supporting

. . . MCH status:
Precision timing ~ few ps

= NAT is MTCA 4 ready
= Supports PCle gen3 (8 GT/s)
= CPU as RTM in preparation

» Kontron is second source
wTest with our DAMC?2

Low Jitter Clock Cross-Point-Switch
= 16 ports
= IDT developed a chip for:

= N.ATMCH

= Xx2timer

ﬁHELMHOLTz
| GEMEINSCHAFT Dr. Holger Schlarb | HEPTech Achademia | Athen 03.12.2013 | Page 31



Helmholtz validation-fund (HVF)

“XTCA for Physics” = MTCA.4 for industry!
Auvancea TOA® ”IL'MMI ®

PICMG® Specification MTCA.4

VM%/XSf %&CF’Cl serial
VPX cPCI
Advantages compared to other standards:
« Management = Availability Well suited for
« High-digital & high-analog performance Industrial
* Modularity = upgradability/customizable Applications

Z « AMC/RTM = reduced project scopes / diff. skills
7 HELMHOLTZ
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http://www.prodigitaltips.com/wp-content/uploads/microtca.png
http://www.powerbridge.de/daten/AMC-IO-Module/mtca_dac/mtca_dac_foto.htm
http://www.powerbridge.de/daten/AMC-IO-Module/BU-65590A/BU-65590A.htm
http://www.intel.com/technology/atca/

RF control system

ﬁHELMHOLTz
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RF field detector arrangements

RF receiver developments & noise limitations
% Noise balanced (LO/Front-end/ADC) Resolution: Factor of 5 improved

DOV prlmarlly by ADC |mprovements
AViVIVIVIVIVIVIVAVA ,

| - _ :

. ‘ Single Channel Receiver D orois)o o AAIA—O 003,‘ U — .........
49 AM Front-End <-150dBc/Hz _ | ADC+DDC -147dBc/Hz E Mmm

> ﬁ 0 708 e sismmeossssndy O R

BPF / - DDC AA 5
LNA % ADC - CIC Filter )nng .................... . ..........
. 8\ \ - Calibration A(D 9 @ G o [
ime [ms]

\ " AB lMHZ
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RF controls feedback loop architecture

Complex real time feedbacks with low latency ~ us
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RF Backplane

Introduction of an MTCA.4 RTM-backplane

PIEZO

Complicated cable management ===/» LLRF RTM backplane concept

ﬁHELMHOLTz
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RF Backplane

> RF backplane: uRFB

BACK Zone 3 FRONT
RTM l AMC
Analogue / Digital
AMC
backplane backplane
KLY PROBE PFWD PREF
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o o
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RF Backplane

> URFB with uLOG

Vo

-
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o
-
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L3 = 21 RF stations

= 42 crates equipped
with uRFB + uLOG
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lelmholtz Validierungsfond
“MTCA.4 for Industry”

ﬁHELMHOLTZ
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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: ubWC 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

% HELMHOLTZ 0w ~
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Status: Kommerzialisierung von LLRF Modulen

> a) Ergebnisse /Erfolge der wissenschaftlichen Arbeiten

= Komponenten: Supplementéare Module (AP1.4)

Anwendungs- Analoge RTMs
Beispiele: R s

g CREcae i) AP1.4.1: uDS800
Klystron ' BE Prototyp im Test
life-time ’ 8 x 800MSPS, 12 bit
Management e Bestluckungsfehler Firma

Lizenz:Struck/Vadatech/CAEN

REF (RE:hackplane)

Sehr breites
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(1.3/1.7/2.4GHz)
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Direkte HF Abtastung
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Status: Kommerzialisierung von LLRF Modulen

> a) Ergebnisse /Erfolge der wissenschaftlichen Arbeiten

= Komponenten: Supplementéare 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
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MMC 1.00 — Block Diagram

AMC Module MRTM Module

user user
signals signals .
C\ 'S Power Unllgue Temp.

Supplies Sensars

user pin EEprom

Isolation control

Power

5upp|ies Power control
and monitaring

|2Cisolation 12c

Isolator Local 12Chus

Power control
ey and maonitaring

Zone 3 Connector

Configuration
Upload and Power
Management MMC switch

ATxmegal28 22

+3.3Y

Configuration
Upload and
Management

+3.3V, +12

RMC
ATxmegal28

Hotplug + Status

Management hus,
Presence detect

UG, Local 12€ bus Geographic address

Sensors

FRU EEPROM

AMC Connector

Unigue

Serial

ID Port

— Data B MTCA Connector W Microcontroller
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MMC 1.00 — Evaluation Kit s

> FPGA
> Ethernet

FPGA Interface
JTAG

Vee +3V3

Ve 25 Diagnostic LEDs

Vee +3V3 Rev.01 @ ©
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Rev. 0/1 M M C

Pl i ¢}
MMC 2
[}
6

User GPIO
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Generic software design concept

Board Support Package Open Source
\ / = Driver
/ \ - Base AP
(" ) : ) = Hardware Monitor
. Register
Firmware [ Map = Control System Tools
Closed Source (example)
[ i A = Low Level Radio Frequency (LLRF)
Driver control library for the accelerator
Servers
Mabbin = Control system dependent
@wmtca_sImD aPpIng
Library
C++ Device API [ Control System Tools ]

) —\\/

C++ LLRF API

[QT Hardware Monitor

nnnn

-
-
...........
e "
......
.......

---------------------------------------------------

------------------------------------------------
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Markt Evaluationsstudie

> b) Einsatzbereiche von LLRF Modulen

= Industrie: Exkurs zum Vorgehen

MTCA.4 Vorteile gegeniiber dem Stand der Technik  >> Relevanz fur Industrie ?

Powerful
Outstanding digital signal processing performance through serial bus topology (dedicated
point-to point links between slots)

Precise
Low jitter clocks and interlocks
High signal integrity through separation of analog and digital signal pro

Versatile
Large variety of crate sizes and board form factors available
Growing portfolio of specialized as well as general

« Signalverarbeitungskapazitat
« Signalintegritat/ Prazision

applications « Skalierbarkeit

*  Multiple combinations of AMC/RT . . .

eliable A o » Zuverlassigkeit/ Redundanz
High system availability through extensive component redundancy opti . .
supply, MCH controller, AMC/RTM boards) ° WartungSfreund“Chken:

* Reduced down-time through hot swap capabilit . . P .

Eonomica ’ P eapsbily  Preis/Leistungsverhaltnis
Proven ATCA technology in a compact format at affordable prices ° H H
Lower space requirements and energy consumption levels Oﬁ:ener Standard mlt brelter
Advanced remote diagnostics/ remote maintenance features reduce do U nte rstUtzu ng
operating costs

Broadly Supported

“XTCA for Physics” interest group (40+ members, incl. Intel, Kontron, SLAC, DESY,
FNAL, NAT, Pentair)

Modular open system approach: open architecture, multiple vendors supply standard-
compliant components

Dedicated PICMG subcomittee on MicroTCA® advances standard

Growing community of manufacturers, developers and users

(http://mtca.desy.de & “Community”)

ﬁ HELMHOLTZ
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Marktstudie begonnen

> b) Einsatzbereiche von LLRF Modulen

= Industrie: Vorlaufige Einschatzung Stand August 2013

- " ( h
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