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ABSTRACT

In recent years, many PCs and devices with serial communication interface have been adopted in the
lower layer of Accelerator control systems. By the reason of the simplicity, reliability, and the low cost,
the device with serial communication interface will be utilized more and more in accelerator control
systems and physics experimental facilities. As a solution of the method for connecting a large number
of devices with one PC, a GPIB to serial converter has been developed. The converter is equipped with
RS-485 transceiver. The transmitter and receiver are automatically being switched according to the
GPIB commands (talker, listener, EOI). With this converter, 32 RS485 devices can be controlled
through one GPIB node on a multi-drop serial line with maximum length of 1200m. The
communication with serial devise is similarly carried out of the device message of GPIB
communication. As one GPIB controller can be connected directly with 15 GPIB to serial converters,
so the number of connected serial devices becomes 480. For even higher demand to connect devices to
one controller, combinations of the GPIB address converter (presented ICALEPCS2001) and GPIB
bus-extender can be used. With this, the maximum number of devices connectable to one controller
extends to about 28 thousand. The GPIB to serial converter and GPIB address converter will be used
for surveillance of the utility and cross-checking of magnet power supplies in the J-PARC
experimental facilities.
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Fig. 1: A large number of devices is being controlled by one GPIB controller via GSCs.



10th ICALEPCS 2005; Y.Suzuki, K.Agari, M.leiri, Y.Katoh, E.Hirose, M.Minakawa, H.Noumi, Y.Sato, H.Taka... 20f4

INTRODUCTION

A word ubiquitous is sometimes heard. Actually, in the fields of accelerator control and physics
experiment, there are many digital measuring devices equipped with a micro computer. For example,
many digital meters, digital meter relays, and PLCs, they are used to measure voltage, current,
temperature, pressure, position, and status signal. Those devices are usually equipped with a serial
interface. In order to connect rationally those devices to one PC, some devices are necessary.
Especially, it is important to reduce the number of PCs in a system in order to recover quickly from
power failure, etc. As a solution, a GPIB to Serial Converter (GSC) has been developed. Fig. 1 shows
the position of the GSC in a system. The GSC is connected to a PC or GPIB controller. The advantage
of the system is simplicity, simple maintenance, and low cost.

GPIB TO SERIAL CONVERTER

Hardware

The main parts of GSC are a micro-computer SH2-7045 card and a GPIB interface card. They are
connected with data and address bus and some control wires. Fig. 2 shows the block diagram of GSC.
The SH2-7045 chip has 2 ports of serial line. The serial channel 0 is connected to the RS-485 driver
SP-485. The serial channel 1 is used for the program development. The GSC program is written in
about one thousand lines of the C language, and the code is stored in the flash ROM.
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Fig. 2: Block diagram of GSC

Control of a RS-485transceiver

When the GPIB adapter TMS99C14 (fig. 2) is addressed as listener, the RS485 driver is enabled.
Data received from the GPIB are sent to the appropriate serial line. When the data end EOI is received,
the RS485 driver is disabled after the send-out shift register is empty. As the RS485 driver is disabled,
the receiver becomes active. The reply data from the serial line is stored in buffer. When the GPIB
interface is addressed as talker, the buffered data is sent out to the GPIB line.

Connection of many serial devices

The example of connecting large number of devices in one PC is shown in fig. 3. The GSC is located
on the GPIB secondary address bus by the use of GPIB address converter (GAC) [1].
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Fig. 3: Interfacing a big number of devices via GACs and GSCs to one controller.
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In case the GSC address is 1, the GAC address is 30, the PC recognizes the GAC as a device of
address 3001. The address ranges of the primary and secondary GPIB bus are 30 each (except
controller). The RS-485 serial line allows up to 32 devices connection. In the configuration of figure 3,
the maximum number of devices to be connected to the RS-485 serial lines becomes about 28
thousand.

Control of serial device through GPIB controller
The program to communicate with serial device through a GPIB controller is shown in figure 4. The

#> Wed 21/3ep/2005 18:30:10
ooono #  0=55 U L WTH
oonol % 03t % L LNL
ooz #  x3e > I LIZTEN 20
ooons #  0=B1 & I BEC 1
oonod > 005 <ENEC

WRITE BYTE & - oonos > =300 0

WRITE TEXT “01" EOL 01 ‘ 0onog > =31 1

BEAD TEXT w« 3TR 0ono? > 0x0d <CR>
oonog > 00a <LF>
oonog # 03t % LWL
ool # 0=35 & L WLA
oonil % OxGe T I TALK 30
oopl2 # 0=B1 & I BEC 1
oons < =08 <ACK:
ooni4 < =30 0
oonms < x3l 1
0ome < 0x0d <CE>
0om? < x0a <LF>

Fig. 4: GSC communication program and execution result.

program is written in VEE (Agilent Technologies). The configuration of devices is similar to figure 3.
The PC is Windows XP. The GAC address is 30, and the GSC address is 1. Therefore the RS-485
serial line is recognized as a device of address 3001 (primary address 30, secondary address 01). The
device to be communicate is a digital meter relay address ID=01, model A7111-C Asahi Keiki. The
baud rate is 38400bps (maximum speed of A7111-C). The effective maximum baud rate of the GSC is
115kbps. The program sends A7111-C the data (byte 5: inquiry code, text “01”: activates id 01 device,
and CR/LF+EOQI), then receives the reply (byte 6: acknowledge code, reply text “01”, and CR/LF).
The execution result is shown in the right side of fig. 4.

Assembly

The main parts of GSC are read-mades, CPU board SH2-7045, a GPIB board, a RS485 transceiver,
and power supply, and web-ordered box. The parts are shown in fig. 5.

Fig. 5: Components of the GSC
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CONCLUSION

Development and test of the GSC have been finished. The GSC is used to monitor and control a large
number digital devices widely distributed in the experimental facilities in J-PARC. Especially, by the
monopolistic hard communication line, stable operation is gained. The GSC is also used as a sub
monitoring system for the magnet power supplies of beam lines, double-checking their operation.
Though the number of components of the sub monitor and control system is large, the maintenance is
easy due to the ROM based GSCs and devices.
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