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Abstract

At the KEK-PF 2.5 GeV ring, we have been developing and evaluating the digital-based LLRF system since 2022. The
new system is composed of digital boards such as eRTM, AMC, and pRTM, based on the MTCA.4 standard. The new
LLRF system was installed in 2023 and we have been modifing the firmware of the RF control system to improve its
performance. In this paper, we report on the improvement of the reflection coefficient at the RF input. We also report the

improvement in the signal distortion at the RF output.
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Figure 1: Diagram of the RF input and output.
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Figure 2: Signal amplitude measured by the prototype
digital board as a function of the input power.
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Figure 3: Reflection coefficient of the prototype-board RF
input as a function of the input signal frequency.
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Figure 4: Impedance in the uRTM and AMC as a function
of the distance.
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Figure 5: Impedance of the ADC input as a function of the
input signal frequency.
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Figure 6: Signal amplitude measured by the modified
digital board as a function of the input power.
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Figure 7: Reflection coefficient of the modified-board RF
input as a function of the input signal frequency.
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Figure 8: The phase variation of the RF output when the
amplitude of the RF output was changed.
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Figure 9: Diagram of the IQ signal correction.
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Figure 11: Observed amplitude of the IQ signal as the
function of the observed phase.
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Figure 12: The phase variation of the RF output when the
amplitude of the RF output was changed.
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Figure 13: Observed amplitude of the RF output as the
function of the observed phase.

MEHERMI CIXFIL RF E 52 AN THT ¥ 2Tk
STIRMIEDRIEMNY 30 %L E T oL EVHIBALTZ,
FLTEDRERNTPHLR—RNTOA L E—F R
REEAT LU TEMBEIC 74— Ry LT, EETD
RF E B H DT oX (32 %UUNIZINESTEHY, 3t
VEME COR BB EMRIETHZETRILT-, D% 2023
F 8-10 AT/ CTEMAE A AM—11, 2023 F 11 A
P —P —FIL CEAL T\ D, Floa—3 — ik

ft%H RE SlEIOMERER L2 B L CRF 5 5 DE A%
IE T REA BN 7=, Z U CHEBICHIEICHND
R DOPE FIEEMENLL . REE B DE DA IE
DIRWEED 1/5 DLUFICZAZ SR LT, 51T
— W —EERREE [FREIZ RF H )% RF O NA 30 —R&1T
BONCTRBROBIEZITO, [THIEA 7By M EAE
DI IE A — W —E iR i FH S 5,

HEF

F 4L LLRF VAT AOBER ONF Ny 7122 R )
WP W S E BT AT 2 AR AN — AT A —
ADOBAWZEBL, KN @ AN, ALK, <FH 5%
FC, R RE G (LR — G TR R 23 2 b
5,

-293 -



Proceedings of the 21st Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2024, Yamagata
PASJ2024 WEP028

%E%Xl'ﬁk doi:10.18429/JACoW-IPAC2024-THPG71
. . [3] D. Naito et al., “Commissioning and operation status of the
(1] P I\lhil{{:) et C:l" T}:ie up%r ade Statltls :)f Eh;l KEK_};Ft IOVY,_ LLRF system at the KEK Photon Factory 2.5 GeV ring”,
cvel-b System and perlormance test of thelr prototype:, presented at this conference, Yamagata, Japan, Jul., 2024.

Proc. PASJ2022, Online, Oct, 2022, pp. 639-643.

[2] D. Naito et al., “Commissioning of the digital LLRF system
at the KEK Photon Factory 2.5 GeV ring”, Proc. IPAC24°,
Nashville, USA, May, 2024, pp. 3442-3445.

294 -



	1. はじめに
	2. 新規LLRFシステムのハードウェア
	3. RF入力部の反射率改善
	3.1 試作機でのRF入力部の性能評価

	4. RF出力信号の歪み補正
	5. まとめ

