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Abstract

For control of the main magnet power supplies at the SPring-8 storage ring, optical-link remote I/O system called RIO
has been used since 1997. The RIO Type-B slave boards directly installed in the main magnet power supplies are
communicated with the VME-based master boards and are controlled by the VMEbus computer. The RIO Type-B board
is equipped with 32 bits digital input and 32 bits digital output to control and monitor the magnet power supply. Since
some components on the slave board were already discontinued on the market, we have to revise the board and
consequently we need much cost to prepare new boards. We therefore developed a succeeding board based on the OPT-
VME system, which were also optical-linked remote I/O system developed by SPring-8. The new board retains the signal-
level compatibility with the RIO Type-B slave board and supplies additional 36 bits (32 bits + 4 strobes) digital input and
16 bits digital output to newly monitor the output voltage of magnet power supplies, interlock signals and so on. In
addition the succeeding board is equipped with pattern output function instead of the VME CPU board for reproduction
process of magnetic field of main magnets.
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Figure 1: Photo of the RIO Type-B board.
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Table 2: Main Specification of the RIO Type-B Board

Size H 233.35mm % D 160mm X W 35.56mm

Connector Optical interface: JIS C 5977 FO8 connector

Signal I/O interface: 64pin DIN connector

x2
Digital input 32 bits (Photo coupler isolation, Input
voltage: DC+5~+24V, Input current:

3.5mA(Typ.))

Digital output 32 bits (Photo coupler isolation, Output
voltage: DC+30V(Max), Output current:

10mA(Max))

Power supply DC+5V
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Table 3: Main Specification of the OPT-VME System

Transmission speed 10Mbps
Protocol OPT-Protocol 2006
Transmission
. 300m
distance

1:1 communication per optical port

System configuration .
y & in a master board

50us (Direct connection) / 260us

Response time (Max) (Via relay mode OPT-CC)

Max. 132 (in case of a 12 ports
master mode OPT-CC + 11 ports
delay mode OPT-CC)

Two core HPCF (core 200um / clad
230um), JIS C5976 FO7 connector

Number of slaves per
master board

Optical fiber cable
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P1(64pin DIN Connector) P2 (64pin DIN Connector)

A B c A B c
1 +5V. - +5V. 1 NC - NC
2 GND - GND 2 NC - NC
3 | DI-PS(+5~+24V) - DI-PS(+5~+24V) 3 NC - NC
4 NC - NC 4 NC - NC
5 DI-GND - DI-GND 5 NC - NC
6 RS485+ - RS485— 6 NC - NC
7 RS485+ - RS485— 7 NC - NC
8 GND - GND 8 NC - NC

NC NC 9 NC - NC
10 NC NC 10 NC NC
11 NC NC 11 NC NC
12 DI-COM DI-COM 12 DO-COM DO-COM
13 DI0-0 DI0-1 13 D0O0-0 DO0-1
14 DIO-2 DI0-3 14 DO0-2 DO0-3
15 DIo-4 DIO-5 15 DO0-4 DO0-5
16 DIO-6 DIo-7 16 DO0-6 DO0-7
17 DI-COM DI-COM 17 DO-COM DO-COM
18 DIO-8 DIO-9 18 DO0-8 DO0-9
19 DIo-10 DIo-11 19 DOo-10 DOO0-11
20 DIO-12 DIO-13 20 DO0-12 DOO0-13
21 DIo-14 DIO-15 21 DO0-14 DO0-15
22 DI-COM DI-COM 22 DO-COM DO-COM
23 DI1-0 DI1-1 23 DO1-0 DO1-1
24 DI1-2 DIi-3 24 DO1-2 DO1-3
25 DI1-4 DI1-5 25 DO1-4 DO1-5
26 DI1-6 on-7 26 DO1-6 DO1-7
27 DI-COM DI-COM 27 DO-COM DO-COM
28 DI1-8 - DIi-9 28 DO1-8 - DO1-9
29 DI1-10 - DIT-11 29 DO1-10 DO1-11
30 DIi-12 - DI1-13 30 DO1-12 DO1-13
3 DIi-14 DI1-15 (strobe) 31 DO1-14 DO1-15 (strobe)
32 DI-COM DI-COM 32 DO-COM DO-COM

Figure 2: Pin assignment of the signal I/O connectors of
the RIO Type-B board.
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P1(96pin DIN Connector) P2 (96pin DIN Connector)

A B C A B C
1 +5V +5V +5V 1 DI-COM DIS1-strobe DI-COM
2 GND GND GND 2 DIS1-0 NC DIS1-1
3 | DI ) NC DI /) 3 DIS1-2 NC DIS1-3
4 NC NC NC 4 DIS1-4 NC DIS1-5
5 DI-GND NC DI-GND 5 DIS1-6 NC DIS1-7
6 NC NC NC 6 DI-COM DI-COM DI-COM
7 NC NC NC 7 DIS1-8 NC DIS1-9
8 NC NC NC 8 DIS1-10 NC DIS1-11
9 NC NC NC 9 DIS1-12 NC DIS1-13
10 NC NC NC 10 DIS1-14 NC DIS1-15
1 DIO-strobe DISO0-strobe DI1-strobe 11 NC NC NC
12 DI-COM DI-COM DI-COM 12 DO-COM DO-COM DO-COM
13 DIO-0 DIS0-0 DIO-1 13 DO0-0 DOS0-0 DOO0-1
14 DIO-2 DISO-1 DIO-3 14 DO0-2 DOSO0-1 DO0-3
15 DIo-4 DIS0-2 DIO-5 15 DO0-4 DOS0-2 DO0-5
16 DIO-6 DIS0-3 DIO-7 16 DO0-6 DOS0-3 DO0-7
17 DI-COM DI-COM DI-COM 17 DO-COM DO-COM DO-COM
18 DIO-8 DIS0-4 DIO-9 18 DO0-8 DOS0-4 DO0-9
19 DIo-10 DIS0-5 DIO-11 19 DOo-10 DOS0-5 DO0-11
20 DIO-12 DIS0-6 DIO-13 20 DO0-12 DOS0-6 DO0-13
21 DIO-14 DISO-7 DIO-15 21 DO0-14 DOS0-7 DO0-15
22 DI-COM DI-COM DI-COM 22 DO-COM DO-COM DO-COM
23 DI1-0 DISO0-8 DI1-1 23 DO1-0 DOS0-8 DO1-1
24 DIi-2 DIS0-9 DI1-3 24 DO1-2 DOS0-9 DO1-3
25 DI1-4 DISO-10 DI1-5 25 DO1-4 DOS0-10 DO1-5
26 DI1-6 DISO-11 DIi-7 26 DO1-6 DOSO0-11 DO1-7
27 DI-COM DI-COM DI-COM 27 DO-COM DO-COM DO-COM
28 DI1-8 DIS0-12 DI1-9 28 DO1-8 DOS0-12 DO1-9
29 DI1-10 DIS0-13 DI1-11 29 DO1-10 DOS0-13 DO1-11
30 DI1-12 DIS0-14 DI1-13 30 DO1-12 DOSO0-14 DO1-13
31 DI-14 DISO-15 DI1-15 (strobe) 31 DO1-14 DOS0-15 | DO1-15 (strobe)
32 DI-COM DI-COM DI-COM 32 DO-COM DO-COM DO-COM

Figure 3: Pin assignment of the signal I/O connectors of
the OPT-RMT DIO Type-B Plus board.
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Figure 4: Timing chart of DAC data and strobe signal.
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Figure 5: Photo of the newly developed OPT-RMT DIO
Type-B Plus board based on the OPT-VME system.

Table 4: Main Specification of the OPT-RMT DIO Type-
B Plus Board

Size H 233.35mm x D 160mm x W 35.56mm

Connector Optical interface: JIS C5976 FO7 connector x 1

Signal I/O interface: 96pin DIN connector x 2

Digital input 68 bits (64 bits + 4 strobes) (Photo coupler
isolation, Input voltage: DC+5~+24V, Input

current: 3.5mA(Typ.))

Digital output 48 bits (Photo coupler isolation, Output voltage:

DC+30V(Max), Output current: 10mA(Max))

Power supply DC+5V
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