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Abstract

In order to control the accelerator, it is important to remotely monitor various kinds of equipment. For example, a pen
recorder, a paperless recorder, etc. are often used to record analog voltage, temperature, etc. Due to the balance between
the analog bandwidth and the sampling speed, it is not so easy to achieve contradictory requirements: "to capture fast
signal change" and "to save/show averaged data for a long time". Therefore, we have developed a high-speed sampling
system with a combination of EPICS and F3HA12 (high speed data collection module) manufactured by Yokogawa. As
an initial target of the system development, we selected the sampling speed faster than several hundred Hz, while the
statistical data of the specific time window are transferred to the CPU at the rate about 1 Hz. The CPU module, F3RP61,
controls the data acquisition module F3HA12 via backplane of the system. We use Linux OS and use the control software
framework based on EPICS. On Linux, PREEMPT RT which is the configuration of the kernel is applied in order to
improve the real-time performance, and unnecessary service has been stopped and parameter tuning are performed in
order to operate the system stably. A supervisory process was implemented to recover the FIFO error of F3HA12 caused
by delays in data transfer. We have developed a high speed sampling system that can measure 12CH data at the rate of
170Hz using F3HA12 / F3RP61. In this presentation, we report details of the equipment and results obtained in the
performance test.
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Table 1: Main Specifications of F3HA12

Resolution 16 bit ADC
Number of input channels 12 Channel
Sampling rate Max 200 kSPS
Cutoff Frequency 40 kHz
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Figure 2: Photograph of F3RP61 and F3HA12 connected
to the base module.
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Table 2: Main Input Relay and Output Relay of F3HA12
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Table 3: Main Input Output Data Register and Mode
Register of F3HA12
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Figure 3: Procedure to start measurement.
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Figure 4: Measurement data reading sequence.
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Figure 5: FIFO error recovery sequence.
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Figure 6: Control panel of F3HA12.

WIZ, Linux AT LDOVT VA A LMD 258 % 7, C
D, JiELELTIE F3HAL2 1222 T YOKOGAWA
F3XD32(DC AJJEY2—/L)[8]& iV 200 Hz DI
BFEEEANNUEEDONL ERNYOREE 581215,
F3XS32 |[ZEZHHMEL TdN—RT7 =7 EA A T
DEALZE WAZENFRET, Hil#Y 7y =7 OYEREICH
FVELASNTICFH CEA0HTH D, £, HilfE 7k
T2 T HE B OTIALT T O L DICEZ DL
TRIEDOOI S T ERH T D0 ThD, AFEITO
22 7E % Figure 7 (279,

1000
100

10
) II“| ||“Il

4 414243444546474845 5 515253545556575.859 6
time diff [msec]

Figure 7: Periodic-scan stability of linux system.
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Figure 8: Comparison of stability for each environment.
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EPCIS;

http://www.aps.anl.gov/epics/

Yokogawa Electric Corporation T —HZUNEEY 2 —
b,

https://www.yokogawa.co.jp/itc/Products/ ADDA/itc-
prdad15-ja.htm

Yokogawa Electric Corporation Linux %}t~ CPU €2 —
JV;

https://www.yokogawa.co.jp/itc/Products/ ADDA/itc-
prdad15-ja.htm

EPICS Device and Driver Support for Yokogawa's F3RP61;
http://www-linac.kek.jp/cont/epics/f3rp61/

Yokogawa Electric Corporation RTOS = h2—F ~N—2Z
ERVER I
http://www.yokogawa.co.jp/rtos/Products/Base/rtos-
prdbasel-ja.htm

https://wiki-
ext.aps.anl.gov/epics/index.php/How_To Use Posix Threa
d_Priority Scheduling under Linux

CSS (Control System Studio);
http://controlsystemstudio.org/

Yokogawa Electric Corporation AH/JET 22—/,
https://www.yokogawa.co.jp/itc/Products/DIO/itc-prddio1-
ja.htm
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