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Abstract

The new data-acquisition system for beam position monitor (BPM) of J-PARC MR have been developing, which
system is composed of signal attenuator units, ADC-boards, network interface units, and data-storage system. In JFY2021,
we have developed the new signal attenuator unit which has tuning function of input impedance to reduce reflection at
the input terminal, and system gain linearity showing spurious free dynamic range of that is better than 80 dBc at 5 MHz;
these match the requirement of position error that is 1/3 of the present one. A hundred units were produced in JFY2021,
and these performances are now investigated. The progress of the new data-acquisition system, details of the attenuator

unit, and its performances are described in this paper.
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Figure 1: Block diagram of new attenuator unit.

3.3 ARIEMHRE AL —OEH
T T R—H T TAENITEAEINTZ)—RUL—
(NEBIZZEHZZEH A) THAH I HEYEF T HFS-1C-05W

R LT, BEICLVEBIRSC R AT AED B h =
720 AR R R E CHHIEEWIFFL T
W3, Figure 2 13V —RUL—RLOUKERIL — D kL
POEERLIEb DO THSD, U—RUL—IX 2E6 [FILIN

- 752 -



Proceedings of the 19th Annual Meeting of Particle Accelerator Society of Japan
October 18 - 21, 2022, Online (Kyushu University)

THEAL TOIUT 10 mQ B EDEBNCIZ DD LN
PID, ZHUTE — IMLEDFRZEIHRE T D84 um D
EENA YT 5, VL —DMEHREABELZGE. B
LT L7258 i 2. B2 b b B H oY
roRERI AL THERELE,

250
—e—B contact_1 —e—B contact_2
a)

+—B contact_3 B contact_4

-e-Mcontact_1 -e-M contact_2

-e-Mcontact_3 -e

~
S
3

-M contact_4

&
)

1)
3

Contact resistance (mQ)

——Bcontact_1 ——B contact_2
b)

70 -e-Mcontact_1 -e-M contact_2

7777777777777777777
--------------------------

0 2%10° 4%10° 6%10° 8x10°
Number of switching operations

10x10® 12x10°

Figure 2: Changes of contact resistance of transfer type
lead relay (a) and Hg relay (b). These data are from ref [2].
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Figure 3: 12 dB 50 Q power divider RF2033 from HIRAKU Ltd, which has impedance tuning pad labeled as 4 in the

figure, here the A is 17.
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Figure 4: Conceptual diagram describing how to match the
input impedance with the characteristic impedance of the
cable.
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Figure 5: Waveform of 5 MHz burst signal (1 wave),
returned signal from the BPM sensor (2™ wave), and the
returned wave (3™ wave) scattered at the input terminal of
the attenuator unit.
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Figure 6: S11 measurement when the attenuator setting is
—10 dB On and —6 dB Off, and w./w.o. the stub circuit
for Zin tuning is connected (Relay close and MOSFET
Open). The bottom figure shows impedance of the stub
circuit estimated by the difference of the S11 data.
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Figure 7: Noise spectrum measurement.
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Figure 8: Cross talk measurement.
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Figure 9: Measurement of higher order mode (HOM) of
output signal for 5 MHz sinusoidal wave input.
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