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Overview.

> Motivation

> Cost and Performance Optimization
 New RTM: DRTM-DWC8VM1

> Supplementary Modules:
 DAMC-FMC20 – AMC FMC Carrier Board

 DRTM-PZT4 – RTM Piezo Driver Board

 DFMC-MD22 – FMC 2 Channel Stepper Moter Driver
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SRF Multi Cavity Configuration (e.g. FLASH, XFEL).

> 8/16 (FLASH) or 32 (XFEL) Cavities per Klystron/RF Station

> 24/48/96 Signals to Detect for RF Control (Probe, Forw., Refl.)

FLASH Overview

XFEL Overview
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SRF Multi Cavity Configuration (e.g. FLASH, XFEL).

> 8/16 (FLASH) or 32 (XFEL) Cavities per Klystron/RF Station

> 24/48/96 Signals to Detect for RF Control (Probe, Forw., Refl.)

> Low Bandwidth (200Hz)

> Long Pulse Length (800us)

> Moderate Operation Speed (9MHz)



Matthias Hoffmann  |  Single Cavity RF controls based on MTCA4  |  12. December 2012  |  Seite 5/16

SRF Multi Cavity Configuration (e.g. FLASH, XFEL).

> Based on the LLRF Development for FLASH and XFEL:
 3..6x 10 Channel Down-Converter (DWC8300 / DRTM-DWC10)

 3..6x 10 Channel Digitizer (SIS8300 by Struck)

 1x Main Controller Board (uTC / DAMC-TC7)

 1x Klystron Driver / Vector Modulator (uVM / DRTM-VM2

6x 6x
uTCA Front View

uTCA Rear View

10 Channel 10 Channel
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NRF Single Cavity Configuration (e.g. REGAE, PITZ-TDS).

> 1 (TDS) – 2 (REGAE) Cavities per Klystron/RF Station

> Up to 6 Signals to Detect for RF Control (Probe, Forw., Refl.)

> Higher Dynamic/Bandwidth (60-400kHz)

> Short Pulse Length (3-10us)

> High Operation Speed (125MHz) RF System at REGAE
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Cost and Performance Optimization.

> Combine Hardware 
(DWC and VM)

> More Processing Power 
on SIS8300L by Virtex 6

> Less Hardware: 
 2 Boards instead of 4 for 

Main Control Loop

> Less Latency:
 No digital Communication 

Links

 ~500ns Less Latency 
(~250ns per Link)

> E.g. @ REGAE:
 Current Loop Delay ~1us

 Exp. Reduction to ~400ns
(more powerfull FPGA)

[10] MTCA.4 digitizers, RTMs and applications, 
Dr. Matthias Kirsch

6x 6x
10 Channel 10 Channel

8 Channel 10 Channel
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DRTM-DWC8VM1 – RTM 8 Channel DWC/1 Channel VM.

> Main Features:
 8 Down-Converter Channels 

(700..4000MHz)

 2 DC Channels
(DC..600MHz)

 1 Up-Converter Channel
(700..6000MHz)

> Additives:
 Adjustable Attenuators at Input and 

Output

 On Board: Power Level Monitors, 
User I2C Support

> Options:
 Extended Frequency Range

(500..6000MHz)

 Full RF Backplane Support
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Datasheets/Announcements on HVF Webpage: mtca.desy.de
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DRTM-DWC8VM1 (cont.).

> Zone3 Class A1.1 Compatible 
Digitizer Boards:
 SIS8300L (Struck)

 DAMC-DS800 (DESY)

 AMC520 (Vadatech)

 ...

> Expected Performance (DWC)  
 Phase Resolution (at 1MHz BW)

=> 0.004° (4fs @ 3GHz)

 Amplitude Resolution (at 1MHz BW)
=> 0.004%

> Expected Performance (UPC)
 Spectral Purity:

 -155dBc/Hz (at 1MHz)

 Non-Linearity: -55dBc/ 0.2% error at 
nominal power level
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Supplementary Modules.

> DAMC-FMC20 – AMC FMC Carrier Board

> DFMC-MD22 – FMC 2 Channel Stepper Motor Driver
 Cavity Motor Tuner, Beam Diagnostics (Beam-Arrival-Monitor)

> DRTM-PZT4 – RTM 4 Channel Piezo Driver Board
 Cavity Piezo Tuner

 Laser Based Synchronisation

Piezo 
Driver/Sensor

DAMC-FMC20DRTM-PZT4
DFMC-MD22

Datasheets/Announcements on HVF Webpage: mtca.desy.de
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Possible Crate Configurations.

Machine ProtectionDAMC02
Spare Spare (e.g. BPM)

MCH -

CPU + HDD -
Timing -

SIS8300L DRTM-DWC8VM1

#  1

PM 1

#  2
#  3
#  4
#  5

# -1

#  0

AMC RTM

DAMC-FMC20 + MD22 DRTM-PZT4

A
M
C
 
B
a
c
k
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> SIS8300L + DRTM-DWC8VM1
 NRF & SRF: LLRF Control

> DAMC-FMC20 + DFMC-MD22 + DRTM-PZT4
 NRF: Piezo Driver for Laser Synchronization

 SRF: Motor Driver (MD22) and Piezo Driver (PZT4) for Cavity Frequency Tuner

> Free Slot for:
 BPM, Fast Klystron Protection, Interlock, etc.
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Thank You for Your Attention!

Piezo 
Driver/Sensor
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Backup Slides
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DAMC-FMC20 – FMC Carrier.

> Double Width MTCA.4 

> Advanced-Mezzanine Card
Class D1.0 Compatible

> Supports 2 FMCs

> ANSI/VITA 57.1 (LPC and 
HPC) compliant

> Extra power connector for 
FMCs

> Onboard Spartan-6 FPGA

> IMPI 1.1 compliant MMC

> RoHS compliant

Link to HVF Webpage: mtca.desy.de
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DFMC-MD22 – FMC 2 Channel Stepper Motor Driver.

> 2 Channel Stepper Motor Driver

> ANSI/VITA 57.1 LPC Compliant

> Realtime Support

> Supports up to 1.8A Motor Coil Current

> Supports up to 256 Micro-Steps per Full 
Step

> Programmable Current Slopes

> Each Channel Supports Switchable 
EnDat2.2 or ABN-Encoder Readout

> RoHS Compliant

Link to HVF Webpage: mtca.desy.de
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DRTM-PZT4 – 4 Channel Piezo Driver/Sensor.

> Double Width MTCA.4

> Rear Transition Module
Class D1.[0..2] Compatible

> Supports 4 Piezo Drivers 
and 4 Piezo Sensors 

> Option: Unipolar or Bipolar 
Power Supply

Link to HVF Webpage: mtca.desy.de
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