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Abstract

Large accelerator control system must handle a lot of instruments that are located in wide-spread area in many
buildings. Many kinds of software framework for such purpose have been developed, such as EPICS, TANGO,
MADOCA, etc. On the other hand, most of commercial products available on the market do not embed such a software
tools by default. We have developed a compact device server to control four devices with RS232C interfaces. The
device server works as an EPICS Input/Output Controller (IOC). In this paper, details of design, fabrication and results

of long-term test will be reported.
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Figure 1: Overview of EPICS control system. Channel
Access (CA) protocol is used to communicate among
I0Cs, control program or operator interfaces (OPIs).
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Table 1: Comparison of Three Boards

BeagleBone Raspberry Pi Arduino Uno
Black(Rev.C) (ModelB)

TI AM3359 Broadcom BCM2835 Atmel ATMega 328
(ARM Cortex-A8) (ARM11)

1 GHz 700 MHz 16 MHz

Speed

RAM 512MB DDR3L@400MHz 512MB SDRAM@400MHz 2 KB
Storage Onboard eMMC 4GB SD slot 32 KB Flash
microSD slot
1/0(GPIO) 65 8 20
ADC 7 n/a 8
Ethernet 10/100 x1 10/100 x1 n/a
oS Debian(default) Raspbian(Debian) n/a
Angstrome Linux Pidora(Fedora)
Fedora etc ARCH linux etc
Size [mm] 86.4x53.3 85.6 X 54 75 x53.3
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Figure 2: Circuit and board schematic of mezzanine card.
Simple double-sided board is enough to mount all parts.
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Figure 3: Photograph of 4-port RS232C device server. A
“Cape” mezzanine board is installed on top of BBB.
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Figure 4: Left figure shows area monitor (ALOKA
MAR-782) and a device server installed on the outside
wall of accelerator shield. Location of radiation sensors
are shown as a yellow circle in the right figure.

U — 2728 L C EPICS 10C & L CHllE&#1T-
TWb, MAR-7TR IIFEE L -8B L) L—
HOZHTR—F 22 TWDd, f ¥ —ay
7 AT RS E T D2 VAT A2 HIRMTHE
LCW5, NEZRHES LR U8 o 2 BEICALE L
TW5,

WERMROFZK 5 ITRT, D& XIEFRIFIC
B ayF o a= TEFERL, 2L
E— A XD B — AT Tl B — A (CW,
65 uA BEZEDE—LMEAZ T 4 2ol
XOREETH D, ¥—/b RN CO SR L ~L
FHET AL TCE—20 ADOREFEOHE L
Fa—= VT EITHOZENTED,

TN AP — RO ER, FPEERL EICbz o
CHEFGEAZFER L TWVWD, E—AEKRFOM, —
FE BN Z IS D0 b 7 < NEFF I B g Rl L
776

ALOKA Radiation Monitor

NO1:NET AO NO7:SW1 SE1ArcFaE:
0.0096 mSv/h 2.6580 mSv/h

s
s
0.4 NO2:NEZ ASTZLEALE  NOB:SWz FHAD
02 % m 0.0467 mSv/h 0.2771 mSv/h
o 4
moasiis | aeo | v 1e0 | 1760 | 1820 privecen

NO3:NWI EZTLE  NO9:SWE &Y FHEARE

7
0
0
H
£
H
$o0
£
o 3 =
20140518 1300 | 140 | 150 | 1700 | 1820 y
freen

T

05 N06_NO

N10:SET LCSRIEE

1.5080 mSv/h 0.0011 mSv/h

NOS:NWE MLSCE 3
27.3800 mSv/h

N11:SEZ $2ArcHRE
0.0076 mSv/h

0.2230 mSv/h 3.6450 mSv/h
0140514 || NOB:NWA MLSCT3i
11

NO4:NWz &> FibE
77.2400 mSv/h

N12:SEZ CircFCHE:
0.6182 mSv/h

Figure 5: Example plot of radiation level inside the cERL
accelerator shield, when CW beam tuning was carried
out. CSS program is used to show the data.
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Figure 6: BBB installed in NIM chassis. 60 bit Digital
I/O, 1 port RS232C, 6 channels ADC are available.
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