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ATCA Standard - XFEL
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XFEL Overview
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Architecture of the LLRF System for XFEL
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Decision for ATCA

o Future LLRF systems will require simultaneous data
acquisition of up to 100 fast ADC channels at
sampling rates of around 100 MHz and real time
signal processing within a few hundred
nanoseconds.

 Also desirable are modularity and scalability of the
design as well as compatibility with accelerator
Instrumentation needs including the control system.

 All these requirements can be fulfilled with the new
telecommunication standard ATCA
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Architecture of LLRF System - XFEL
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Hardware Design

In the Tunnel
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Configuration of LLRF in ATCA Crate - XFEL
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ATCA Carrier with AMC slots and RTM - XFEL
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e Demonstration at FLASH
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Demonstration Goals - XFEL

Demonstrate that ATCA is the right standard for LLRF system at XFEL

Objective Comment

Analog 10 Demonstrate the noise added from entrance to rear
transition module through Zone 3 and carrier to
AMC module is not degraded

Communication links Demonstrate that the scheme of Low Latency Links,
PCle and GbE is functional.

Operation in accelerator Demonstrate that the ATCA based LLRF is

environment functional in the noisy accelerator environment.

Rear transition module Demonstrate the concept of rear transition modules
with downconverters

Timing distribution Demonstrate timing distribution functionality

Timing jitter Demonstrate that the measured timing jitter is

adequate for LLRF control.

IPMI Demonstrate the IPMI implementation.
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ACCA4/5/6 at FLASH - XFEL
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ATCA Configuration at FLASH - XFEL
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Software Architecture - XFEL
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Intelligent Platform Management Interface  _ XFEL
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XFEL

X-Ray Free-Electron Laser
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In-house development ~ XFEL
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Operator Interface

ATCA Expert Control Panel ACC456
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- XFEL

X-Ray Free-Electron Laser

e Measurements
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Preliminary Performance Data
e Channel isolation >80 dB @50MHz 0
(presently limited by downconverter)
* Noise < 200 pV (rms)
consistent with 14-bit ADC, 200 MHz bandwidth
e Timing jitter < 15 ps (rms) @ 81 MHz
(upper limit, could be dominated by RF
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Gailn Scan - XFEL

Amplitude RMS vs. Feedback Gain Phase RMS vs. Feedback Gain
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Conclusion

 The demonstration of the ATCA-based LLRF system at the
FLASH user facility has verified that this standard can be
employed for physics applications.

« Although standard is quite new commercial components and
even complete systems are already available for physics
applications.

e Several physics labs are already using or evaluating the
ATCA and uTCA standard

* First tests of the ATCA-based LLRF system show that it can
be used for main linac at XFEL
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e Final design of the ATCA-based LLRF system for
XFEL

— better design of downconverter

— modification of the timing distribution concept in the ATCA
shelf

— replacement of PCle links by 1Gb Ethernet

 Installation of ATCA development systems at FLASH
during shutdown
— at least one system at ACC45
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