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Abstract

The KEK-PF is searching for plans to improve its performance. As one of the plans, we investigate to replace the
analog and decrepit low level RF (LLRF) system by a digital low level RF (DLLRF) system. The DLLRF is expected to
improve the stability of cavity RF, and then prevent the synchrotron oscillation. For the input of the cavity control, I/Q
detection method is employed in the DLLRF, and its accuracy affects the performance of the RF control. In this paper,
we review the I/Q detection method used in other light source to develop the DLLRF.

1. LI

KEK Photon Factory TSI Y v 7' D &AL/ &
MEREAL 2 MET L T\W5 [1,2], RF 2V — 7 TIlX RF
O—LRLVZRDT Y 7L —RKZ2P K3 SOMED
SHREFLTWA, 1 S HIZRF B — L RLZRDEFL
SET, ROV AT LAIZEEWMZ S22 TS5 10
EUAEOZE L EHZHET, 2 S HIXZRF Hh
MM MRIEOZEADR ETH B, BEDY AT
LTI ~1% OHRIEZZABIHI S W TEH D [3]. PF
EEAINZBIZIEZOZE Tt hs> o0
o ViIREAMEE D 5 5[4, TITRFR—L
NVHRE T Y ZRIVALT B HThAAREEZ S EL
L. E—2oZEtol#E%2BiET, 3 SH IR
NI CTHDbNDFEMDEIFTH S, L OEERT Y
AR T4 QR EER R Y -0 —F 1

DFESERTA BV AT LADERZHIET, ARE

TIRBHERDO Y AT LOWER L. TV ZIALDRTE
%thf@tﬁ% ATHWONTWBE Y AT LD
BERRIZOWTIT DS,

2. RITOO—LARNIRFREFOHRESR

PF VU V272l 4 DOIEEFRBE PN, THOT
NEMDZ 54 A ba vy TRENAT—Z2MHBLTH
%, RENT —1327 54 A b1 v s s 2E £ CHE
B IZ & DRk 4, AR IR D & D K5
N —%BINT 272D —F 2L —X—HPHEX
NTW5S, Table | IZFEARRLNNT XA =X —%RT,
¥/, 74 A MOV ENEZERZGEST 57200
O — L X)LV RF ¥ A5 A (LLRF) [5] DG E % Fig. 1 12
A9, LLREF VAT LIEXT F a7 DEY 2 —)VEETHE
RENTWSE, ZOFEY 2 — LEHTEFLDHEA T
BH, RHDOAFIREREDEHE, £oTZ
NHETFIRIVARKICESIMZ S ZENEFE L,

I RF Y AT L OB % Fig. 2 12T,
500.1 MHz @ RF 1§ 5 1% 250 MHz D Y A X — F &
L—R—CEBEE TS =12k >THEREINS, RF

* daichi.naito@kek.jp

Table 1: Parameters of RF Cavity and Klystron

Number of cavities 4
Radio frequency 500.1 MHz
Harmonic number 312
Cavity voltage per cavity 0.425 MV
Beam current 450 mA
Klystron power per cavity 72 kW

Figure 1: Photo of the LLRF system.
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Figure 2: Schematic of the RF system.
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Figure 3: Schematic of the dual converter and PLL con-
troller.
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Figure 4: Conceptual scheme of the cavity control in the
DLLREF system.
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Table 2: IQ Detection and the Stability of the Cavity in Various Light Sources

facility method of 1Q detection IF fs voltage stability  phase stability
ALBA [9] IF sampling 20 MHz 80 MHz 0.11 % 0.35°
DIAMOND [10] IF sampling 20 MHz 80 MHz 0.1% 0.1°
NSLS-II [13] Non-IQ sampling 50 MHz 40 MHz - -
PLS-II [14] Non-IQ sampling 50 MHz 40 MHz +0.1% > +0.1° >
SIRIUS [11] IF sampling 20 MHz 80 MHz — —
SPring-8 [17] under sampling 145 MHz 363 MHz 0.037% 0.0591°
SSRF [16] Non-IQ sampling 384 MHz 30.72 MHz 1% 1°

TPS [15] Non-IQ sampling 50 MHz 40 MHz 0.06% 0.07°
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