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Abstract

Small communication facility-oriented microTCA was chosen as a standardization platform of the control apparatus for
next-generation accelerators. In order to realize feedback control of LLRF, the FPGA control board was designed and
improved. The FPGA control board is adopted as LLRF of cERL, STF, and SuperKEKB. After high power cavity
tests with these boards were performed, beam acceleration operation for STF and cERL and manufacturing for eight
stations of SuperKEKB have started. The FPGA control board is equipped with 4ch ADC, 4ch DAC, and a digital
input/output.  This board realized high-speed control and calculation. The EPICS IOC mounted in the board can
perform control which is extended into several boards and that linked with outside systems using Channel Access
communication protocol. Recently, a high-speed-data-transmission function between the FPGA control boards and an

arithmetic processing board, which enables real time control between boards, has been developed.

application to a BPM/LLRF system are described.

1. [XL®HIZ

B LR oSS O HlEEE . NRmE
MO uTCA %, fZEENTT v b7+ —L L LT
BWIRL TS, uTCA I[ZHEHLL 72 AMC (Advanced
Mezzanine Cards) T. LLRF @7 ¢ — K 3 7 il
FEBIELH7-D FPGA HIMI A — R4 L.
LLRF v 27 AL LTEHMEL 2 AR — FEEE L
Tx7-M, FPGA #I# A — FiX. cERL. STF.
SuperKEKB ® %+ LLRF (ZE:H S, Wiy K&
7R A # % . STF & cERL | B — L &L ~D
WA RO, SuperKEKB Tl b — A& A2 A 1T
T BEEBBY L, KR— RiZ, LLRF Oz,
BPM (E—AfiBE=4) OF X Z Bl
FLAELS PR E O HIFCNE A AN A > TV B,

FPGA ffilfl7R — FiZ1% 4ch ADC. 4ch DAC &5
ZNVAHAEEH L, 1HB0OR—FKNTY T A
LITHIE - FHREOMEEZ B L, R— NIZE#H L
EPICS 10C (2 X . Channel Access i#{E % T
A= RV AT & L U=l 217 5 T3k
B —F—DOFMEM N FH,

HEAR — FEcE#HT —Z@fEzeme, V7L
A DIpT — H N A XD Z & T, BRENRENE
NREL | ETH, KRETIE, V¥ F 2 MERK
DO puTCA B = /LT DRy 7R — FERRE. &
W, BB L EELHEAR— ML Y ER I
72U TNEALEEEL . BPM » LLRF 3 25 LA~
ARG 2R~ D,

# kazu-hayashi@west.melos.co.jp

Examples of

2. U TCA O FPGA #liiR— K

FPGA #lfIA— K (X 1) 2%, 4 DORFERH
50

Figure 1: The FPGA control board.
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Figure 2: MicroTCA backplane topology (redundant
type).
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Figure 3: Block diagram of arithmetic processing board
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Figure 4: The arithmetic processing board.
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Figure 5: BPM for orbit feedback system.
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Figure 6: HDL codes generated using Xilinx System
Generator from Simulink.
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Figure 7: FPGA control board and arithmetic processing
board for BPM system.
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Figure 8: Block diagram of EVR board.
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Figure 9: FPGA control boards and EVR board for
damping ring LLRF.
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