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Motivation and general comments

> Reliable and easy maintainable, performance must be reached

> Generic to use at different systems with different properties

= Individual Blocks can be modular plugged together depending on application needs

= |f possible use switches or dividers to adjust eg. for different frequencies
> Structuring must be extendable in future without major upgrade
= Having margin in FPGA space, server CPU usage, communication bandwidth
> Transition stage in a new project
= |terations needed / adaptation to new requirements

> Functionality tests, benchmarks, setup procedures

> Design concept essential

= |[nterface definition and communication bandwidth estimation

= Estimation of FPGA space, server layout and subsystem integration
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LLRF signal topology for XFEL main linac
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ADC board functional block diagram
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Filtering unwanted signal contributions

RMS amplitude stability scan ACC1(uTCA)
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Measurements of beam induced transients
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Controller (Master) functional block diagram
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> Generic software structure for multi-purpose application
= Maintainability
= Programming effort

> ADC firmware layout for LLRF

= Modularity and preprocessing

= Communication / control of further sub devices

> Currently transition of controller firmware to uTC

> Setup / Test / commissioning of a full LLRF station

Thanks for you attention
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Pzt function block diagram
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Filtered cavity transient response
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> Typial step down in amplitude done for FLASHZ2 operation
> Broadband excitation leads to oscillation in particular of of the 8/9-pi mode

> Impacts from beam loading / pre-limiter setpoint reduction
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Calibrated waveguide signals (online)

> Coupling of cavity pairs
on a waveguide branch

cryomodule

= aa > Directivity of the couplers

> Required for virtual
probe and detuning

waveguide com p Utatio n
Vi m IV_M Virz .
e Vios Ve > Should be implemented

on uTC signal entry level

from Klystron

> 8x8 Matrix for 2 cavity channels Vire 1 0 c3 ¢4 Ci5 Cig Ci7 Cig Vire
" Vigie 0 1 o3 coq4 cCo5 C26 Cor Cag Vigl
> 16 cavities for 1 uTC board, 9MHz Vi o e 10 Ca Ca Oy Cas Vi,
> Estimation: 256 DSP slices Vigre | _ | fn G 0 1 s cw car G || Vron
Vf}zc Cs1 Cs2 Cs3 Csq 1 0 e57 58 foz
= One matrix for 4 channels V}'QQC Ce1 Cg2 Cga Cga 0 1 Cer  Ciy V}'Q«z
= Optimization might further reduce size Virze ¢ €2 Cr3 ¢y Crs ce 10 Vir
\ VrQ:zc \ Cg1 Cgp Cgz Cgqy Cgs Cgg O 1 \ Ver

= 40% of FPGA size !!
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