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Overview

> State of the art LLRF controls

> Limitations of todays field detectors

> New detector scheme for attosecond LLRF controls
> Simulation on attosecond LLRF controls

> Interferometer for LLRF

> Attosecond LLRF subcomponent requirements
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State of the Art LLRF Controls
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Limitations of todays Field Detectors
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New Detector Scheme for Attosecond LLRF controls
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> Apply substantial new detector concepts for 1/f-noise reduction

> Overcome ADC noise limitation by RF amplification before |1Q-detection
using carrier suppression techniques
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New Detector Scheme for Attosecond LLRF controls
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T. Berenc et. al. “An Interferometric Residual Phase
Noise Measurement System at S-Band”, Low Level
RF Workshop 2013, Lake Tahoe, California, USA.
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Simulations on Attosecond LLRF Controls
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Interferometer for LLRF

RTM

> {RF iﬁc&:{jm ﬁ wavweguid'n:rj ‘ >
Reforence |, 17070 || Probe

I 5 Clocks
(DG —(9)
FPGA /L"Fpe ZE(5) Lo
I\

Controller (uTC) DAQ (SISB300) i Field detector (uDWC) } § Local RF (uLOG)
AMC RTM

Simplified replacement: | puUT

CaatS

Interferometer (simplified) Saturated Mixer
Reference AM

0 r 1A BPF ar RF @L LPF FFT
DUT /\/ aseban
@ \ e % |.31-‘\na1lg,tr)zzieﬁj

b /
% Mo H /@

7
by-step critical

&

Qo

‘\30? Qo

280"

L
AN

PM 4

\ q) | | PM Detector: 90 deg condition
AM Detector : 0 deg condition

Matthias Hoffmann | ST3_Workshop_HZDR_Attosecond_RF_control | 26. Februar 2014 | Seite 8/13



Interferometer for LLRF — more Details
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Interferometer for LLRF — even more Details
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Interferometer for LLRF — Summary

> Automated carrier suppression tracking (compensate drifts and slopes
during flattop)

> Combine interferometer and non-1Q detector

> lteratively or using complementary filters in the controller
> Needs drift calibration

> Efficient for continuouse wave (CW) operation

> Single cavity: Analog bypassed digital system (hybrids) using
compleneraty filters

> Multi cavities: V3 (passive receivers) x V8 (VS-scaling) x V8 (8 receivers
per cavity)
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Attosecond LLRF Subcomponent Requirements

> Master reference:

= Machine jitter budget, locking bandwidth
= -15dB..-20dB above unity gain
= DRO, SCLO + passive filtering

> High power actuator chain:

= -10dB by removing spurious

= -10dB by IOTs, solid state amplifiers
> Field detectors:
= -15..-25dB

= Interferometer
= Superscaling

= Analog and digital hybrids
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Thank You for Your Attention!
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