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Abstract

Superconducting RF Test Facility (STF) at High Energy Accelerator Research Organization, Japan (KEK) was built for research and development of
International Linear Collider (ILC). To satisfy the stability requirement of the accelerating field, the digital low-level RF (LLRF) control system is employed.
In this control system, signal from cavity is down-converted into intermediate frequency (IF) signal before being digitized by analog-to-digital converter
(ADC). A digital LLRF control system with [F-mixture algorithm has been developed and evaluated. |F-mixture is a technique that combines several IFs
and read by only one ADC.

|F-mixture Technique Performance of |F-mixture

, _ N Simplified schematic for evaluation:
ILC requires amplitude and phase stability of 0.07 % (RMS) and 0.24° SUPERCONDUCTING CAVITY

(RMS), respectively [1]. In ILC, one LLRF station is composed of one Ciruiato

klystron driving 39 cavities. In order to operate vector-sum feedback KLYSTROR —l Wm
control, one RF station requires approximately 120 ADC. IF-mixture is I\ S
proposed to reduce the required number of ADC [2]. Dummy % Rfﬁ %)Rﬁ_#ii %é&_#ii
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IF Selection:;

[ and @ components from the IF must be selected carefully to | ; . ]
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Combiner intermodulation measurement:

Comparison with typical system:
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IF-mixture is implemented on ,uTCA.O board: Systern Amp. Stability Phase Stability

o Xilinx Virtex XCF5FX70 el bk 7o.rms deg.rms
: : . ~ ol 9| 55| |F-mixture 0.019 0.018

o Power P.C with Linux Installed Typical System 0.015 0.014

«4 x 16-bit ADC (LTC2208)

« 2 X 16-bit DAC (AD9783)

Summary

» Combined signal can be separated into corresponding IFs as expected.
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