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Abstract

In the J -PARC 3GeV synchrotron accelerator (RCS), a new signal processing system for beam monitors is developing
to replace the existing system for the main beam monitors that monitor the stability of the accelerator: beam loss monitor,
beam position monitor, and beam current monitor. The new system will consist of a TAG server and an ADC module that
can be used commonly for the three main monitors. The main design concepts of the new system are: 1) the TAG server
divides various beam J-PARC tag information to each ADC module, 2) the ADC module converts acquisition data from
beam monitors to digital signals by ADC and performs high-speed analysis by FPGA with switching analysis methods to
suit each monitor, 3) the ADC module periodically outputs the analysis data with tag information by packing the signal
processing data of all shots for about 10 seconds, and also outputs any one shot data on-demand, and 4) the raw waveform
data, the latest four shots of FFT-related data in the process of analysis and bunch data for each cycle are stored in the
internal memory of the ADC module, and the data can be read out as needed. In this presentation, we will report on the
progress of the data acquisition test of tag information reading and beam monitor signals using the prototype under
development.
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Figure 1: Schematic diagram of system configuration.
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Figure 2: Timing information image.
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Figure 3: Data format of Tag information.
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Figure 4: Front panels of new data acquisition system
modules. (a) TAG server, (b) ADC module.

Table 1: Main Specification of New Data Acquisition
System

TAG server ADC module
Size VME 2U VME 1U
ADC — AD9653BCPZ-125
(125 Msps, 16bit, 4ch)
FPGA SC7K160T-2FFG6761
(Kintex-7, 676pin)
Flash memory: S25FL128SAGNF1000 (128Mbit)
Memory DDR3 SDRAM
16M x 16bit x 8 Banks (2Gbit)
400 MHz
LAN port LANT1: SiTCP (TCP port)

LANO: RBCP (UDP port)
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Figure 5: Setup for performance evaluation tests.

3.1 ThulsE 5o R

FPTHDOIZ, ADC EVa—/LDIER A S ORFI% T
BB EEE2A T nAa—7TRYIAA TR L E%
Fig. 6 \Z~d, FEERA L O BE L L-bDLE
D74y TEEBATME LG 5 OMBIZ 7o fs 5%
TdhbH, RCS IZBIFAE — LA EIL, AFEZICK
ZLEANFEAET DN, TORIMEEILITE — LR TFh
ERLNZ2L 72D Bz HD [11], LadL, CI5P02 D
AT, DD 3 AOE — AR ITE — L0
TE75 20 ms OHFNAE Z A REIAREIL TODEE 723
Ronsd, Zhd, BEZERSICRNDEBEEBRICLDHD
T, T —AT7AZH N L TIARELTEEL WD,

- 841 -



Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan
August 29 - September 1, 2023, Funabashi

PASJ2023 FRPO0S8

ESs /1 XBS

0.08V
g g £ on
g -4 £
C C 3 0.00
-0.04 - -
g g 3 oosp B
& & g o .
2 £ 4omv g oo 7
E E E
010V =1 1 1 1 1 =
10 15 20 25 0 5 10 15 20 25
Ei_a““ %ﬁ—c {)%6 ms ms ms
T T 60mV = T T T - 0I0VFET R . T T T 1
40mV 40mV |- 008 - -
a0 - N -1
0.06 |- -
20
ER] H] FR] — ER B
z z z z
é é: 0 é ?3: 002 =
o 0.00 4 -
20 i =
= . 20 . . — 002 - o b
20 J4 ‘;}‘Bﬁ n 40 1 . o 004 E : B
1 L& 1 1 1 1 40 1 | L I T R T T
=20 0 20 40mV -40 =20 0 20 40mV -40 =20 0 20 40 H0mV -0.04 0.00 004 0.08V
ADC in ADC in ADC in ADC in
Figure 6: Comparison result between input and output analog signals of ADC module.
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Figure 7: Example of the raw data in ADC. Figure 8: Beam loss signal plots from the raw data.
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Figure 9: Example of the analyzed data. Figure 10: Comparison results between analyzed data in the ADC

module and analyzing data from raw data.
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