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1. General Information
1.1 Overview

The GW-7243D is one of DeviceNet products in ICP DAS and it stands as
a DeviceNet slave to Modbus TCP/RTU/ASCIlI master Gateway device. It
allows a master located on a DeviceNet network to enter a dialogue with slave
devices on the Modbus TCP/RTU/ASCII network. In DeviceNet network, it
functions as a “Group 2 Only Server” device. In Modbus network, GW-7243D
represents a master device and sends request message to access the Modbus
TCP/RTU/ASCII slave device by DeviceNet object definition. In order to
simplify the protocol converting mechanism, we also provide the GW-7243D
Utility tool for users to configure the device parameters and build EDS file for
the DeviceNet slave device. Users can easily apply Modbus TCP/RTU/ASCII
devices in DeviceNet applications through the GW-7243D. The application
architecture is depicted as following figure. Users can connect the Modbus
TCP/RTU/ASCII devices to the DeviceNet network via the GW-7243D.

|
2 PISO-CAN200/400 Ethernet
Network
PISO-CPM100 >

\\\T/:pdqﬁ\‘ PC
r a
DeviceNet _ Modbus
Slave Sl Master Modbus TCP devices
E - u Vi
GW-7243D '
\. J =EEES
DeviceNet
Device
RS-232/485
Network

Modbus RTU/ASCII
devices
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1.2 DeviceNet Applications

DeviceNet is the standardized network application layer optimized for
factory automation. It is mainly used in low- and mid-volume automation
systems. Some users have implemented DeviceNet protocol in machine
control systems. The main DeviceNet application fields are demonstrated

the following area. (For more information, please refer to www.odva.orq):

® Production cell builds and tests CPUs

® Dinnerware production

® Beer brewery

® HVAC module production

® Equipment for food packing

® HVAC module production

® Fiberglass twist machine

® Trawler automation system

® Sponge production plant

® | CD manufacturing plant

® Sponge production plant

® Rolling steel door production

e Overhead storage bin production

® Bottling line

e Pocket-bread bakery

® Tight manufacturing

GW-7243D DeviceNet/Modbus Gateway User's Manual, June 2009, v1.0
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1.3 Hardware Specification

CPU 80186, 80 MHz or compatible
Flash 512 KB
SRAM 512 KB
EERROM 16 KB

RJ-45 x 1, 10/100Base-TX
Ethernet
(Auto-negotiating, auto MDI/MDI-X, LED indicators)

Year-2000 compliance; seconds, minutes, hours, date of the month, year,
Real Time Clock
valid up from 1980 to 2079

CAN Signal Support CAN_H, CAN_L
Connecter 5-pin screw terminal connecter
Power Consumption 25W

COoM1 RS-232: TxD, RxD, RTS, CTS, GND
COM2 RS-485: DATA+, DATA-
COM Speed 115200 bps max

CAN Controller Phillip SJA1000T CAN Controller
CAN Transceiver Phillip 82C250 CAN Transceiver
LED Directors MS, NS, 10

Display 7-segment LED: 5 digits
Isolated 1kV isolation on the CAN side
Required Supply Voltage +10 ~ +30 Vpc (non-regulated)
Operating Temperature -25 ~ +75°C

Storage Temperature -40 ~ +85°C

Humidity 5 ~ 95% RH, non-condensing
Dimensions 122mm x 72mm x 33mm
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1.4 DeviceNet Features

Comply with DeviceNet specification Volume I/Il, Release 2.0
“Group 2 Only Server” DeviceNet subscriber
On-line change baud rate and MAC ID of CAN
MS, NS and IO LED indicators
Support Offline Connection Set and Device Shutdown Message
Connection supported:

one “Explicit Connection”

one “Polled Command/Response” connection

1.5 Modbus TCP Features

® Allow maximum 4 Modbus TCP devices.

® Support maximum 5 Modbus TCP commands for each Modbus TCP
device.

® Support Modbus function codes: 0x01 > 0x02 > 0x03 - 0x04 - 0x05 - 0x06 -
OxOF and 0x10.

® Provide maximum 1920 channels DI/DO for a Modbus TCP command

® Provide maximum 120 channels Al/AO for a Modbus TCP command

® Allow maximum 2048 DI channels, 2048 DO channels, 1024 Al channels
and 1024 AO channels for each Modbus TCP device.

1.6 Modbus RTU/ASCII Features

®  Support both Modbus RTU and ASCII protocol for each COM port

® Allow maximum 10 Modbus RTU/ASCII commands for each COM port.

® Support Modbus function codes: 0x01 > 0x02 > 0x03 - 0x04 - 0x05 - 0x06 -
OxOF and 0x10.

® Baud rate: 1200, 2400, 4800, 9600, 19200, 38400, 57600 and 115200 bps

® Data bits: 7 or 8 bits

® Parity bits: None, even or odd

® Stop bits: 1 or 2 bits

® Provide maximum 1920 channels DI/DO for a Modbus RTU/ASCII
command

® Provide maximum 120 channels Al/AO for a Modbus RTU/ASCII command

® Allow maximum 2048 DI channels, 2048 DO channels, 1024 Al channels
and 1024 AO channels for each COM port.
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1.7 GW-7243D Utility Features

Set IP/Gateway/Mask of GW-7243D
Configure DeviceNet parameters, such as node ID, baud rate, and Poll I/O

connection path.

Configure COM port communication parameters

Set Modbus TCP/RTU/ASCII protocol communication parameters
Show Modbus TCP/RTU/ASCII protocol communication parameters
Show DeviceNet Application Object configuration

Produce EDS file dynamically

1.8 Modbus Commands Supported

The GW-7243D supports some kinds of Modbus commands. When users
want to use Modbus TCP/RTU/ASCII devices on the DeviceNet network, they
must notice that what kind of the function codes their Modbus TCP/RTU/ASCII
devices support. The following table shows the function codes of Modbus
supported by GW-7243D. For more details please refer to chapter 6.

Function codes of Modbus supported by GW-7243D

Function Code Modbus Command
0x01 Read coil status
0x02 Read input status
0x03 Read holding registers
0x04 Read input registers
0x05 Write single coill
0x06 Write single register
OxOF Force multiple coils
0x10 Preset multiple registers
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1.9 System Structure

The following architecture is the software structure of GW-7243D.

GW-7243D
(DeviceNet slave/Modbus master Gateway)

Explicit message 2048 DO Channels_| Internal memory
/Poll message 2048 DO Channels |
: 2048 2048 RO.C
%1' 1024 ; 2048 2048 [ ;
e 1024 A28 2048 1
& 1024 1024 42048 ~oa5 2048 DO Channels
. 1024 ) =
DeviceNet COM 1 Data 1024 § -
2048 DI Channels
Master COM 2 Data | 024 1024
Server 01 Data | 924 1024 AQ Channels
Server (02 Data 1024

Server 03 Data 1024 Al Channels
Server 04 Data

GW-7243D / b

Configuration COM 1/2 Server 01 ~ 04 Modbus Device
Modbus RTU/ASCII command Modbus TCP command
Cmd 1 Modbus Device 1D Cmd 1 Modbus Device 1D Query message
‘ Module Type Module Type
Data L | Data L |
Utility tool ata Length ata Length
Number of Point. Nuimber of Point.
A Modbus Start Addr. Modbus Start Addr.
J Internal Memory Base Addr. Internal Memory Base Addr. Response message
Cmd 2 Cmd 2
Cmd 10 Cmd 5
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2. Hardware

2.1 Pin Assignment

CAN Bus ’ Bypass CAN
Connector Bus Connector
(T VANV NS ENEN] SENENENENEN
DeviceNet
Power LED P . Status LED
\c 00“ © MS atus
@ NS
(€ OGW-T243D© 10
DeviceNet/Mobus Gateway
. DeviceNet cluve iy Modbos masier galewsy
. DeviceNel Groap 2 Omly Server device
. DeviceMel LY Comnection: Paolling
..‘\'u||-|l|rrl ¥isdbes TCPRTUASCH profocs]
. Bamd rute ol CON 102: 12— 115200 hps
7-segment
LED displays 8 8 8 g S
1 kY isolution on CAN side
L
o -
CE =
— E@Egii\ggm Power Input
RS-485 Port
Ethernet 10/100
Base T
RS-232 Port
—| INIT* pin
Figure 2-1 Hardware Structure of the GW-7243D
10/77

GW-7243D DeviceNet/Modbus Gateway User's Manual, June 2009, v1.0



GW-7243D user manual
211 RS-232 & RS-485 & Power supply interface

The GW-7243D provides one RS-232 interface and one RS-485 interface.
The GND-signal of COM1 is shared with pin-9, GND. The pin assignment is
shown in table 2-1.

{
|

N A

N — - - .

Pin Name Description

1 CTS1 CTS pin of COM1 (RS-232)

2 RTS1 RTS pin of COM1 (RS-232)

3 RXD1 RXD pin of COM1 (RS-232)
4 TXD1 TXD pin of COM1 (RS-232)

5 INIT* Initial pin for enable/disable

AUTOEXEC.BAT

6 D2+ Data+ pin of COM2 (RS-485)
7 D2- Data- pin of COM2 (RS-485)
8 Vet V+ of power supply

(+10V to +30V DC unregulated)
9 GND GND of power supply
Table 2-1: COM Connector Pin Assignment
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2.1.2 Connect to DeviceNet devices

In order to provide an easy CAN bus wiring, the GW-7243D supplies one
CAN port with two CAN bus connector interfaces. Each connecter built on the
GW-7243D looks like as figure 2-2 and table 2-2.

Figure 2-2 CAN bus connector

Pin No. Signal Description
1 N/A Unavailable
2 CAN_L CAN_L bus line (dominant low)
3 N/A Unavailable
4 CAN_H CAN_H bus line (dominant high)
5 N/A Unavailable

Table 2-2: CAN bus Connector Pin Assignment

Note that the bypass CAN bus connector is not another CAN channel. It is
designed for connecting to another CAN device conveniently. The structure of
the inside electronic circuit is displayed as figure 2-3.

CAN L
CAN H

x— N/A

=
z

Figure 2-3 Electronic circuit of CAN bus connector
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2.1.3 Ethernet connection

The Ethernet (10/100 Base-T) signals are routed to an RJ45 socket for
easy connection using a standard CAT 3 or CAT 5 network cable. On power
on of the GW-7243D, it will auto-negotiate the network speed and connection.

1 8
Pin Name Description
1 TX+ Transmit Data +
2 TX- Transmit Data -
3 RX+ Receive Data +
4 N.C. Not Connected
5 N.C. Not Connected
6 RX- Receive Data -
7 N.C. Not Connected
8 N.C. Not Connected

Table 2-3: Ethernet Connector Pin Assignment
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2.2 Terminator resistor settings

In order to minimize reflection effects on the CAN bus line, the CAN bus
lines have to be terminated at both ends by two terminal resistances. Based on
the I1ISO 11898-2 spec, each terminal resistance is 120Q (or between
108Q0Q~132Q). The length related resistance should have 70 mQ/m. Users
should check the resistances of their CAN bus, before they install a new CAN
network as figure 2-4.

Devicel Devicel L Devicel27
LN 1| 5 LN
G CAN_H =
= 2
CAN_L

Figure 2-4: Terminator resistor

Moreover, to minimize the voltage drop on long distance, the terminal
resistance should be higher than the value defined in the ISO 11898-2. Table
2-4 may be used as a reference.

Bus Cable Parameters .
Bus Terminal
Length Related ;
Length Rgsistance Cross Section Resistance
(meter) (mQim) (Type) (Q)
0.25(23AWG)~
0~40 70 ( 5 ) 124 (0.1%)
0.34mm<“(22AWG)
0.34(22AWG)~
40~300 <60 ( 5 ) 127 (0.1%)
0.6mm~“(20AWG)
0.5~0.6mm?
300~600 <40 150~300
(20AWG)
0.75~0.8mm?
600~1K <20 150~300
(18AWG)

Table 2-4: Relation between bus cable and length
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Therefore, the GW-7243D module supplies a jumper for users to connect
the terminator resistor or not. If users want to use this terminator resistor,
please open the GW-7243D cover and use the JP3 jumper to activate the
120Q terminator resistor built in the system, as in the figure 2-5. Note that the

default setting is active. And about the J3 jumper setting, please refer the table
2-5.

JP1O JP9
fooos ooy =
13 i
CAN I?I %
transceiver m
JP1 | LEDO
“ (-
Z LEDI
:, < E| =
C]OCk O § LED2
-
P2
/R

Figure 2-5  XC100 I/O expansion board LAYOUT

Apply the termination Don’t apply the termination
resistor(120Q) resistor
B3e® @& @ 3 ®|® @

Table 2-5 J3 Jumper Selection
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2.3 LED Indication

The GW-7243D acts as a DeviceNet slave to Modbus TCP/RTU/ASCII
gateway. It provides some Leds to indicate what situation the GW-7243D is in.

2.3.1 Power LED

After connecting the GW-7243D with the electronic power (the range of
input voltage is 10 ~ 30 Vpc). The Power LED will be turn on. If the Power LED
is off after giving the proper voltage, please check the power and load of power
supply firstly. If the situation is not improved, please communicate your local
distributor to solve this problem. The corresponding conditions are given in
table 2-6 and the location is shown in Figure 2.1.

Table 2-6 Power led conditions

Condition |Status Description
No power or .

Off , No power supply or module failure.
module fail

Solid red Normal Device is working

GW-7243D DeviceNet/Modbus Gateway User's Manual, June 2009, v1.0 16/77
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2.3.2 DeviceNet Indicator Leds

The GW-7243D includes three single-color LED displays to indicate the
status of module, network and I/O device. They are MS LED (it is red), NS LED
(it is green), and 10 LED (it is red). The Indicators assist maintenance
personnel in quickly identifying a problem unit. The LED test is to be performed
at power—-up. When the DeviceNet communication events occur, these
indicators will be triggered to glitter with different conditions.

2.3.21 MS LED

This LED provides device status and indicates whether or not the device
is operating properly. Table 2-7 shows the conditions of MS status. Therefore,
when the device is operated normally, the MS-LED must be turned off.

Table 2-7 MS led conditions

Condition Status Description

Red Critical fault Device has unrecoverable fault

Flashing red Non-critical fault Device has recoverable fault; to
recover:

Reconfigure device
Reset device
Perform error recovery

2.3.2.2 NS LED

This LED indicates the status of the communication link for the device.
Table 2-8 shows the conditions of NS status. Therefore, when the device is
correctly communicating in the network, the NS-LED is normally turned on.

Table 2-8 NS led conditions

Condition Status Description

Off Off line DeviceNet is off line

. . DeviceNet is on line, but not
Flashing green |On line o
communicating

The device has detected an error that
has rendered it incapable of
Init solid green |Link failed communicating on the link; for
example, detected a duplicate node

address or network configuration error

Solid green On line, communicating DeviceNet is on communication

GW-7243D DeviceNet/Modbus Gateway User's Manual, June 2009, v1.0 17/77
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2.3.2.3 10 LED

This LED provides the status of the data access of the DeviceNet network.
When DeviceNet master get/set the data of 10 and configuration from Class ID
0x64 to Class ID 0x6A of GW-7243D, the LED would be flashed. Table 2-9
shows the different conditions for IO LED. Therefore, when the device 10
function is working, the IO-LED should be flashed.

Table 2-9 IO led conditions

Condition Status Description

No data is being transmitted or
Off No data )

received
Flashing red Communicating Data is being transmitted or received

GW-7243D DeviceNet/Modbus Gateway User's Manual, June 2009, v1.0 18/77
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2.3.3 Five 7-Segment LED Displays

The GW-7243D provides five 7-Segment LED displays and it scrolls to
show the module information of GW-7243D.

11111, |« 3.id.00 DeviceNet MAC 1D: 00
1.192 2.712 Com2: data=7, even parity, stop=2
i 1. 801 Com1: data=8, no parity, stop=1
2.1
Th dule IP o -f
e module
is 192.168.255.1 l 33333.
3.255 4 T
aud rate of DeviceMNet
| 3. 125 network = 125K
4, 1
l 2. 9 Baud rate of COM 2 = 9600
4

22222. » 1. 96 Baud rate of COM 1 = 9600

The important information of GW-7243D can be divided as follows:
® Group-ID 11111: IP information of this GW-7243D

® Group-ID 22222: baud rate of all ports

® Group-ID 33333: configuration of all ports

The IP information format of GW-7243D is given as follows:
® Group-ID of 5-digit LED: 11111.

® LED-1:indicator,canbe 1 or2 or 3 or 4

® |ED-2~LED-5: IP of GW-7243D

The LED will show Group-ID first, and then show its IP as the above
diagram indicates. If users change IP, the value shown will change
immediately. The default shipping IP = 192.168.255.1 =» the LED show
sequence is given as above diagram.

GW-7243D DeviceNet/Modbus Gateway User's Manual, June 2009, v1.0 19/77
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The baud-rate format of COM ports are given as follows:

® Group-ID of 5-digit LED: 22222.
® |ED-1: COM port number
® | ED-2 ~ LED-5: value of (baud rate/100)

The baud-rate format of CAN port is given as follows:
® |ED-1: indicator, 3, DeviceNet baud rate.
® | ED-2 ~ LED-5: value of (baud rate/1000)

The COM port No. is shown in LED-1 and its baud rate is shown in the
LED-2 ~ LED-5. The COM port baud rate = (value of LED-2 ~ LED-5)*100.
Therefore, the display “1. 96" means baud rate of COM1 is 9600 bps; the
display “2.1152” means baud rate of COM2 is 115200 bps.

The DeviceNet baud rate is equal to (value of LED-2 ~ LED-5)*1000.
Therefore, the display “3. 125" means that baud rate of DeviceNet network is
125Kbps; the display “3. 500” means that the baud rate of DeviceNet network
is 500Kbps. All baud rate of GW-7243D’s port will be shown one by one.

The configuration of COM ports are given as follows:
® Group-ID of 5-digit LED: 33333.

® LED-1: COM port number
® | ED-3: data bit, 7 or 8

°

® LED-5: stop bit, 1 or 2

The configuration of CAN port is given as follows:
® | ED-2/ LED-3: fix string, “id.”.

LED-4: parity bit, 0=no parity, 1=even parity, 2=odd parity

® |LED-4/ LED-5: DeviceNet MAC ID of this module, default 01

GW-7243D DeviceNet/Modbus Gateway User's Manual, June 2009, v1.0 20/77
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3. DeviceNet System
3.1 DeviceNet network Introduction

DeviceNet is one of the kinds of the network protocols based on the CAN
bus which are mainly used for machine control in embedded network, such as
in textile machinery, printing machines, injection molding machinery, or
packaging machines. DeviceNet is a low level network that provides
connections between simple industrial devices (sensors, actuators) and
higher-level devices (controllers). It allows direct peer to peer data exchange
between nodes in an organized and, if necessary, deterministic manner. The
network management functions specified in DeviceNet simplifies project
design, implementation and diagnosis by providing standard mechanisms for
network start-up and error management. DeviceNet defines a
connection-based scheme to facilitate all application communications. A
DeviceNet connection provides a communication path between multiple
endpoints. The endpoints of a connection are applications that need to share
data. The figure 3-11 shows the DeviceNet layer in the control and information
layers.

Figure 3-1 DeviceNet layer

The DeviceNet Communication Protocol is based on the concept of
connections. One must establish a connection with a device in order to
exclude information with that device. To establish a connection, each gateway
implements Predefined Master/Slave Connection Set through the DeviceNet
network. After establishing the explicit connections, the connection is then
used to move information from one node to the other. Once IO connections
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have been established, I/O data may be moved among devices in the network.

The 11-bit CAN identifier is used to identify the connection. DeviceNet
defines four separate groups of 11-bit CAN identifiers: Group 1, Group 2,
Group 3, and Group 4 described in the Table 3-1. With respect to Connection
Based Messages, the Connection ID is placed within the CAN Identifier Field.
With this in mind, the below figure also describes the components for a
DeviceNet Connection ID. Because of the arbitration scheme defined by CAN,
Group 1 messages have a higher priority than group 2 messages and group 2
messages have higher priority than group 3 messages and so on. This
prioritization must be taken into consideration when establishing connections.

Table 3-1 DeviceNet CAN Identifier Field

IDENTIFIER BITS HEX
IDENTITY USAGE
10({9|8|7|6|5(4[3[|2|1]0 RANGE
Group 1 000 —
0 Message ID Source MAC ID Group 1 Messages 3ff
Group 2 400 —
1 |0 |[MACID Message ID Group 2 Messages 56
Group 3
1 1 Message ID Source MAC ID Group 3 Messages 600-7bf
1 11 |1 |1 |1 |[Group 4 Message ID Group 4 Messages 7c0-7ef

The GW-7243D provides the Predefined Master/slave Connection Set for
users to establish connections. The Predefined Master/Slave Connection Set
is a set of Connections that facilitate communications typically seen in a
Master/Slave relationship. Many of the steps involved in the creation and
configuration of an Application connection have been removed within the
Predefined Master/Slave Connection Set definition. This, in turn, presents the
means by which a communication environment can be established using less
network and device resources. The CAN Identifier Fields associated with the
Predefined Master/Slave Connection Set are shown in the table 3-2. The table
defines the Identifiers that are to be used with all connection based message
involved in the Predefined Master/Slave Connection Set and, as such, it also
illustrates the produced connection_id and consumed_connection_id
attributes associated with Predefined Master/Slave Connection Objects.

Note: The Master is the device that gathers and distributes 1/0O data for the
process controller. Slaves are the devices from which the Master gathers I/O
data and to which the Master distributes 1/O data.
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Table 3-2 Predefined Master/Slave Connection Set Identify Fields

IDENTIFIER BITS HEX
IDENTITY USAGE
10({9|8|7|6|5(4(3[2|1]0 RANGE
0 |Group1 Source MAC ID Group 1 Messages 000 —
Message ID 3ff

O |1 |1 |0 |0 [Source MAC ID Slave’s Multicast Poll Response

O (1 |1 [0 |1 |Source MACID Slave’s I/O Change of State or Cyclic Message

O (1 |1 (1 |0 |Source MACID Slave’s I/O Bit-Strobe Response Message

O 1 (1 |1 |1 |Source MACID Slave’s 1/O Poll Response or Change of
State/Cyclic Acknowledge Message

1 |0 [MACID Group 2 Group 2 Messages 400 —

Message ID 5ff

1 |0 [Source MAC ID 0 |0 |0 [Masters I/O Bit—Strobe Command Message

1 |0 [Multicast MAC ID 0 |0 |1 [Masters I/O Multicast Poll Command Message

1 |0 [|Destination MAC ID 0 |1 |0 [Masters Change of State or Cyclic Acknowledge
Message

1 |0 |Source MAC ID 0 [1 |1 |[Slave’s Explicit/ Unconnected Response
Messages/ Device Heartbeat Message/ Device
Shutdown Message

1 |0 |Destination MAC ID 1 |0 |0 |[Master's Explicit Request Messages

1 |0 |Destination MAC ID 1 10 Master’s I/O Poll Command/Change of State/Cyclic
Message

1 |0 |Destination MAC ID 1 (1 |0 |[Group 2 Only Unconnected Explicit Request
Messages (reserved)

1 |0 |Destination MAC ID 1 |1 |1 |Duplicate MAC ID Check Messages
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A device within a DeviceNet network is represented by the below object
model. The object model provides a template for organizing and implementing
the Attributes (data), Services (methods or procedures) and behaviors of the
components within a DeviceNet product. The figure 3-2 depicts the object
model for GW-7243D (Group 2 Only Server).

App. Dhject
Maodhus TSR

App. Ohject
Modhus TGP
ASCID

Connection Class

DevicekMet

Figure 3-2 Object model of GW-7243D
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3.2 Predefined Master/Slave Connection Messages

The GW-7243D provides “Predefined Master Slave Connection Set”
device. Users must understand these connection set to know how to operate
the device.

With the Predefined Master Slave Connection Set, DeviceNet allows
devices with fewer resources to take part in DeviceNet network communication.
For this reason a set of identifiers has been reserved within the Message
Group 2 to simplify the movement of I/O and configuration data typically seen
in Master/Slave relationships. The steps, which are necessary to create and
configure a connection between devices, have been removed within the
Predefined Set. The Predefined Master/Slave Connection Set allows for the
establishment of a DeviceNet communication environment using less network
and Device resources. The Predefined Connection Set contains one Explicit
Messaging Connection and allows several different 1/O Connections which
include a Bit Strobe Command/Response, Poll Command/Response, Change
of State and Cyclic. The following type of messages are processed by a
DeviceNet Slave

3.2.1 Explicit Response/Request Messages

Explicit Request Messages are used to perform operations such as
reading and writing attributes. Explicit response Messages indicate the results
of the slaves answer to attempt to service an Explicit Request massage. Within
a Slave Explicit Request and Response messages are received/transmitted by
a single Connection Object. The architecture is as figure 3-3.

reading attributes

Explicit q k

Explicit
Message

Message

writing attributes
Master Slave

Figure 3-3 Architecture of Explicit message
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3.2.2 1/0 Poll Command/Response Messages

The Poll Command Message is a command that is transmitted by the
Master. A Poll Command is directed towards a single, specific Slave
(point-to-point connection). A Master must transmit a separate Poll command
message for each one of its Slaves that will be polled. The Poll Response
Message is an I/O message that the Slave transmits back to the Master when
a Poll Command is received. Within a Slave the two messages are received or
transmitted by a single Connection Object. The architecture is as figure 3-4.

CTLR1 HMI

Figure 3-4 Architecture of 1O poll message
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3.3 EDS file

An Electronic Data Sheet is an external disk that contains information
about configurable attributes for devices, including the object addresses of
each parameter. The following figure shows that the configuration tool uses the
EDS file to configure those Modbus TCP/RTU/ASCII devices. The application
objects in these devices represent the destination addresses for the
configuration data. These addresses are encoded in the EDS. ICP DAS
provides users with GW-7243D Ultility software to create the suitable EDS file.
The EDS file system architecture is as figure 3-5.

Ethernet

Network I
Configuration Tool 4 N
DeviceNet Modbus
Slave ..,I Master Modb CP dovi
" DeviceNet 4 odbus evices
S & network !
Nz <

\?‘Ex;‘, i
GW-7243D

\ y
& EDS file
. RS-232/485

Network

g

i

Modbus RTU/ASCII
devices

Figure 3-5 Architecture of EDS file

EDS provides information about the device’s configuration data in terms of the
following:

« context

« content

- format

The information in an EDS allows configuration tools to provide informative
screens that guide a user through the steps necessary to configure a device.
ICP DAS provides CAN utilities, so that users can setup their own EDS file.
You can use the EDS file in the DeviceNet Master to access DeviceNet Slave
devices.
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4. DeviceNet Profile Area

This chapter is for users who want to understand more detailed information
related to the GW-7243D device when using the DeviceNet protocol. This
section documents the detailed functions for each object class that is
implemented in the DeviceNet network

4.1 Introduction to the DeviceNet Objects of GW-7243D

The GW-7243D has been developed in accordance with the Object
Modeling from the DeviceNet protocol. This model leads to a method used for
addressing the GW-7243D’s data made up of four separate values: MAC ID -
Class ID -~ Instance ID and Attribute ID. An address made up in this way is
known as a “Path”. The Connection by Explicit Messaging, for example, uses
paths of this sort to exchange data from one node to another on a DeviceNet
network. See table 4-1 to know the address field of GW-7243D.

Table 4-1 Address field of GW-7243D

Address Min. - Max. Description
This field allows you to address one subscriber out of the series of
Node 0-63
subscribers on a DeviceNet network using its MAC ID.
All objects sharing the same characteristics belong to the same class,
Class 1-65535
characterized by its Class ID.
All instances from one class share the same attributes but each of
Instance 0-65535
them has its own set of values for these attributes.
It is assigned some sort of value (byte, unsigned integer, character
Attribute 1-255 string, etc.) in order to supply information about the subscriber’s status
or to make settings on the subscriber’'s behaviors
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4.2 DeviceNet Statement of

General Device Data

Compliance

Conforms to DeviceNet Specification

Volume |, Il Release 2.0

Product Name

ICPDAS-GW-7243D

Vendor Name

ICP DAS Co., LTD

Device Profile

Communications Adapter

Product Code

5

DeviceNet Physical Conformance Data

Network Power Consumption (Max)

Open-Hardwired

Isolated Physical Layer Yes

LED Supported Yes

MAC ID Setting Software

Device MAC ID Software (Default is 0x01)

Communication Rate Setting

Software (Default is 125k bits/s)

Predefined Master/Slave Connection
Set

Group 2 Only Server

Connection supported

One “Explicit Connection”

One “Polled Command/Response”

Connection
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4.3 List of the GW-7243D’s DeviceNet Object

The GW-7243D supports the following DeviceNet object classes.

Instance

Object Type Class ID number Interfaces
Identity 01 (0x01) 1 Message Router
Message Router 02 (0x02) 1 Explicit message connection
DeviceNet 03 (0x03) 1 Message Router
Poll 10 connection and Explicit
Connection 05 (0x05) 2
message connection
GW-7243D module 100 (0x64) 3 Message Router
COM1 Modbus RTU/ASCII 101 (0x65) | 10 (max) |Message Router
COM2 Modbus RTU/ASCII 102 (0x66) | 10 (max) |Message Router
TCP server 01 103(0x67) 5(max) |Message Router
TCP server 02 104(0x68) 5(max) |Message Router
TCP server 03 105(0x69) 5(max) |Message Router
TCP server 04 106(0x6A) 5(max) |Message Router
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4.4 Identity Object (Class ID: 0x01 )

This object provides the identification and general information about the
device. It is described in chapter 6-2 of volume Il of the DeviceNet
specifications.

Class Attribute
Attribute ID Attribute name Data Type Method Value
0x01 Revision UINT Get -
0x02 Max Instance UINT Get 1
Class Service
Service Code Service Name Need
0x0E Get_Attribute_Single Required
Instance Attribute
Attribute ID Description Data Type Method Value
0x01 Vendor UINT UINT Get 803
0x02 Device type UINT Get 12
0x03 Product code UINT Get 5
Ox04 Vendor Revision USINT, USINT Get Depended on firmware
“major.minor” version
0x05 Status UINT Get (16-bit register)
0x06 Serial number UDINT Get (variable)
0x07 Product name Short_String Get | “ICPDAS-GW-7243D”
Ox0A Heartbeat Interval USINT Get/Set 0-65535
Instance Service
Service Code Service Name Need
0x0E Get_Attribute_Single Required
0x10 Set_Attribute_Single Required
0x05 Reset Required
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4.5 Message Router Object ( Class ID: 0x02 )

The “Message Router” object is the element through which all objects of
the “Explicit messages” type pass, so that they can be routed to the objects
they are intended for. This object is described in chapter 6-3 of volume Il of the
DeviceNet specifications.

Class Attribute
Attribute ID Attribute name Data Type Method Value
0x01 Revision UINT Get -
Class Service
Service Code Service Name Need
Ox0E Get_Attribute_Single Required
Instance Attributes:
This instance has no attributes.
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4.6

DeviceNet Object ( Class ID: 0x03 )

The DeviceNet Object is used to provide the configuration and status of a

physical attachment on the DeviceNet network. It is described in chapter 5-5 of

volume | of the DeviceNet specifications. The GW-7243D is a “Group 2 Only

Server’ type subscriber (see chapter 7-9 of volume | of the DeviceNet

specifications).
Class Attribute
Attribute ID Attribute name Data Type Method Value
0x01 Revision UINT Get -
Class Service
Service Code Service name Need
Ox0E Get_Attribute_Single Required
Instance Attribute
Attribute ID Description Data Type Method Value
0x01 MAC ID USINT Get/Set 0~63
0x02 Baud rate USINT Get/Set 0~2
0x03 BOI USINT Get/Set 0
0x04 Bus-off counter USINT Get/Set 0
Allocation
0x05 formation BYTE Get/Set (variable)
Instance Service
Service Code Service name Need
Ox0E Get_Attribute_Single Optional
0x10 Set_Attribute_Single Optional
OxdB Allocation Master/Slave Optional
Connection Set
Ox4C Release Master/Slave Optional
Connection Set
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4.7 Connection Object ( Class ID: 0x05)

This section presents the externally visible characteristics of the
connection objects associated with the Predefined Master/Slave Connection
Set within slave devices. With the GW-7243D, the “Connection” object has up
to two instances (Instance ID 0x01 to 0x02). Each of these instances
represents one of the two ends of a virtual connection established between
two nodes on the DeviceNet network. Each instance of this object belongs to
one of the two following types of connection: Explicit connection, allowing
Explicit Messages to be sent, or Poll I/O Connections. This object is described
in chapter 5-4 of volume | of the DeviceNet specifications.

Here is a brief description of the two instances of the GW-7243D’s
“Connection” object.

Instance ID | Type of connection Connection name
0x01 Explicit Messaging |Explicit Connection
0x02 I/0O Connection Polled Command/Response Connection
Class Attribute
Attribute ID Attribute Name Data Type Method Value
0x01 Revision UINT Get -

Class Service

Service Code Service Name Need

Ox0E Get_Attribute_Single Required
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Instance (0x01) Attribute: Explicit Connection

Attribute ID Attribute Name Data Type Method Value
0x01 State USINT Get 0x00 to 0x05
0x02 Instance type USINT Get 0x00
0x03 Transport class trigger BYTE Get 0x83
0x04 Produced connection id UINT Get Table 3-2
0x05 Consumed connection id UINT Get Table 3-2
0x06 Initial comm. characteristics BYTE Get 0x21
0x07 Produced connection size UINT Get 0x84
0x08 Consumed connection size UINT Get 0x84
0x09 Expected packet rate UINT Get/Set 0x09c4
0x0C Watchdog timeout action USINT Get/Set 0x01
0x0D Produced connection path length UINT Get 0x00
Ox0E Produced connection path EPATH Get/Set (empty path)
OxOF Consumed connection path length UINT Get 0x00
0x10 Consumed connection path EPATH Get/Set (empty path)
0x11 Production inhibit time UINT Get/Set 0x00
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Instance (0x02) Attribute: Polled Command/Response Connection

Attribute ID Attribute Name Data Type | Method Value
0x01 State USINT Get 0x00 to 0x04
0x02 Instance type USINT Get 0x01
0x03 Transport class trigger BYTE Get 0x83
0x04 Produced connection id UINT Get Table 3-2
0x05 Consumed connection id UINT Get Table 3-2
0x06 Initial comm. characteristics BYTE Get 0x01
0x07 Produced connection size UINT Get (size of the input data)
0x08 Consumed connection size UINT Get | (size of the output data)
0x09 Expected packet rate UINT Get/Set 0x00
0x0C Watchdog timeout action USINT Get 0x00
0x0D Produced connection path length UINT Get 0x06
Ox0E Produced connection path EPATH | Get/Set (area path)
OxOF Consumed connection path length UINT Get 0x06
0x10 Consumed connection path EPATH | Get/Set (area path)
0x11 Production inhibit time UINT Get/Set 0x00
Instance Service
Service Code Service Name Need
0x05 Reset Option
0x09 Delete Option
Ox0E Get_Attribute_Single Conditional
0x10 Set_Attribute_Single Conditional
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4.8 GW-7243D Module Object ( Class ID: 0x64 )

This object defines the communication parameters of the GW-7243D.
There are three instances. These instances describe the parameters of the
Ethernet, COM 1 and COM 2 ports. The DeviceNet master can read these
configurations from this object. The definitions of this object are shown as the
following tables.

Class Attribute
Attribute ID Attribute name Data Type Method Value
0x01 Revision UINT Get -
0x02 Max Instance UINT Get 3
Class Service
Service Code Service Name Need
Ox0E Get_Attribute_Single Required

Instance Attribute (ID = 0x00)

Attribute ID Description Data Type Method Value
0x01 Application Object Version UINT Get -
0x02 Application Object Max. UINT Get 3

Instance Count

Instance Attribute (ID = 0x01) (for GW-7243D’s Ethernet Parameters)

Attribute ID Description Data Type Method Value
Determined by user
0x01 GW-7243D IP UDINT Get/Set
defined
Determined by user
0x02 GW-7243D Gateway UDINT Get/Set
defined
Determined by user
0x03 GW-7243D Mask UDINT Get/Set
defined

Instance Attribute (ID = 0x02) (for GW-7243D’s COM 1 Parameters)

Attribute ID Description Data Type Method Value
GW-7243D COM 1
0x01 UDINT Get/Set 1200 ~ 115200
Baud Rate
0x02 GW-7243D COM 1 USINT Get/Set 7or8
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Data Bits
0 : None
GW-7243D COM 1
0x03 USINT Get/Set 1:Even
Parity Bit
2:0dd
GW-7243D COM 1
0x04 USINT Get/Set 1or2
Stop Bits

Instance Attribute (ID = 0x03) (for GW-7243D’s COM 2 Parameters)

Attribute ID Description Data Type Method Value
GW-7243D COM 2
0x01 UDINT Get/Set 1200 ~ 115200
Baud Rate
GW-7243D COM 2
0x02 USINT Get/Set 7or8
Data Bits
0 : None
GW-7243D COM 2
0x03 USINT Get/Set 1: Even
Parity Bit
2 :0dd
GW-7243D COM 2
0x04 USINT Get/Set 1or2
Stop Bits
Instance Service
Service Code Service name Need
Ox0E Get_Attribute_Single Required
0x10 Set_Attribute_Single Required
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4.9 COM1 Modbus RTU/ASCII Object ( Class : 0x65 )

This object defines the command parameters of the Modbus RTU/ASCII
which is used to communicate to the Modbus slave via COM 1 port. There are
ten instances for ten Modbus RTU/ASCIlI commands. The DeviceNet master
can read the configuration and IO data from this object. The definition of this
object is shown as the following tables.

Class Attribute (ID = 0x00) (for Connection Status / Parameters)

Attribute ID Description Data Type | Method Value
0x01 Application Objection Version UINT Get -
0X02 Application Objection UINT Get OX0A
Max. Instance
0 : None
0x03 Connection Mode USINT Get 1:RTU
2 : ASCII
0x04 Command Timeout UDINT Get | Determined by
user defined

Class Service

Service Code Service Name Need
0x0E Get_Attribute_Single Required
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Instance Attribute (ID = 0x01 ~ Ox0A) (Modbus RTU/ASCII COM1 Commands)

Attribute ID Description Data Type | Method Value
0x01 Command Valid Flag USINT Get |2 Nocommand
1: Command valid
0x02 Net ID USINT Get |Determined by user
defined
0x03 Function Code USINT Get | Determined by user
defined
Determined by user
0x04 Map Memory Address UINT Get defined
0X05 Modbus Address UINT Get |Determined by user
defined
Determined by user
0x06 I/O Channel Count UINT Get
defined
0x07 Command Error Response UINT Get |Refer to Appendix A
O0x0A Input Discrete Data USINT [...] Get (array of values)
0x0B Coils Status Data USINT [...] | Get/Set | (array of values)
0x0C Input Register Data UINT [...] Get (array of values)
0x0D Registers Data UINT [...] | Get/Set | (array of values)

Instance Service

Service Code Service name Need
Ox0E Get_Attribute_Single Required
0x10 Set_Attribute_Single Required
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410 COM2 Modbus RTU/ASCII Object ( Class ID: 0x66 )

This object defines the command parameters of the Modbus RTU/ASCII
which is used to communicate to the Modbus slave via COM 2 port. There are
ten instances for ten Modbus RTU/ASCIlI commands. The DeviceNet master
can read the configuration and IO data from this object. The definition of this
object is shown as the following tables.

Class Attribute (ID = 0x00) (for Connection Status / Parameters)

Attribute ID Description Data Type | Method Value
0x01 Application Objection Version UINT Get -
0X02 Application Objection UINT Get OX0A
Max. Instance
0 : None
0x03 Connection Mode USINT Get 1:RTU
2 : ASCII
0x04 Command Timeout UDINT Get | Determined by
user defined

Class Service

Service Code Service Name Need
0x0E Get_Attribute_Single Required
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Instance Attribute (ID = 0x01 ~ Ox0A) (Modbus RTU/ASCII COM2 Commands)

Attribute ID Description Data Type | Method Value
0x01 Command Valid Flag USINT Get |2 Nocommand
1: Command valid
0x02 Net ID USINT Get |Determined by user
defined
0x03 Function Code USINT Get | Determined by user
defined
Determined by user
0x04 Map Memory Address UINT Get defined
0X05 Modbus Address UINT Get |Determined by user
defined
Determined by user
0x06 I/O Channel Count UINT Get
defined
0x07 Command Error Response UINT Get |Refer to Appendix A
O0x0A Input Discrete Data USINT [...] Get (array of values)
0x0B Coils Status Data USINT [...] | Get/Set | (array of values)
0x0C Input Register Data UINT [...] Get (array of values)
0x0D Registers Data UINT [...] | Get/Set | (array of values)

Instance Service

Service Code Service name Need
Ox0E Get_Attribute_Single Required
0x10 Set_Attribute_Single Required
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4.1

Modbus TCP Server 01 Object ( Class ID: 0x67 )

This object defines the command parameters of the Modbus TCP server
01 which is used to communicate to the Modbus slave via Ethernet port. There
are five instances for five Modbus TCP commands. The DeviceNet master can
read the configuration and IO data from this object. The definition of this object
is shown as the following tables.

Class Attribute (ID = 0x00) (for Connection Status / Parameters)

Attribute ID Description Data Type | Method Value
0x01 Application Objection Version UINT Get -
0x02 Application Objection UINT Get 0x05
Max. Instance
0x03 Connection Valid Flag USINT Get |2 Nocommand
1 : Command valid
0x04 Server IP UDINT Get |Determined by user
defined
0x05 Connection Timeout UDINT Get | Determined by user
defined
0x06 Retry Connection Timeout UDINT Get |Determined by user
defined
0x07 Command Timeout UDINT Get | Determined by user
defined
0x08 Connection Status UINT Get |Refer to Appendix A
Class Service
Service Code Service Name Need
Ox0E Get_Attribute_Single Required
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Instance Attribute (ID = 0x01 ~ 0x05) (Modbus TCP Server Commands)

Attribute ID Description Data Type | Method Value
0x01 Command Valid Flag USINT Get |0 Nocommand
1: Command valid
0x02 Net ID USINT Get |Determined by user
defined
0x03 Function Code USINT Get | Determined by user
defined
Determined by user
0x04 Map Memory Address UINT Get defined
0X05 Modbus Address UINT Get |Determined by user
defined
Determined by user
0x06 I/O Channel Count UINT Get
defined
0x07 Command Error Response UINT Get |Refer to Appendix A
O0x0A Input Discrete Data USINT [...] Get (array of values)
0x0B Coils Status Data USINT [...] | Get/Set | (array of values)
0x0C Input Register Data UINT [...] Get (array of values)
0x0D Registers Data USINT [...] | Get/Set | (array of values)

Instance Service

Service Code Service name Need
Ox0E Get_Attribute_Single Required
0x10 Set_Attribute_Single Required
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412

Modbus TCP Server 02 Object ( Class ID: 0x68 )

This object defines the command parameters of the Modbus TCP server
02 which is used to communicate to the Modbus slave via Ethernet port. There
are five instances for five Modbus TCP commands. The DeviceNet master can
read the configuration and IO data from this object. The definition of this object
is shown as the following tables.

Class Attribute (ID = 0x00) (for Connection Status / Parameters)

Attribute ID Description Data Type | Method Value
0x01 Application Objection Version UINT Get -
0x02 Application Objection Max. UINT Get 0x05
Instance Count
. 0 : No command
0x03 Valid Flag USINT Get 1 Command valid
0x04 Server IP UDINT Get |Determined by user
defined
0x05 Connection Timeout UDINT Get | Determined by user
defined
0x06 Retry Connection Timeout UDINT Get Determlm_ad by user
defined
0x07 Command Timeout UDINT Get | Determined by user
defined
0x08 Connection Status UINT Get |Refer to Appendix A
Class Service
Service Code Service Name Need
Ox0E Get_Attribute_Single Required
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Instance Attribute (ID = 0x01 ~ 0x05) (Modbus TCP Server Commands)

Attribute ID Description Data Type | Method Value
0x01 Command Valid Flag USINT Get |2 Nocommand
1: Command valid
0x02 Net ID USINT Get |Determined by user
defined
0x03 Function Code USINT Get | Determined by user
defined
Determined by user
0x04 Map Memory Address UINT Get defined
0X05 Modbus Address UINT Get |Determined by user
defined
Determined by user
0x06 I/O Channel Count UINT Get
defined
0x07 Command Error Response UINT Get |Refer to Appendix A
O0x0A Input Discrete Data USINT [...] Get (array of values)
0x0B Coils Status Data USINT [...] | Get/Set | (array of values)
0x0C Input Register Data UINT [...] Get (array of values)
0x0D Registers Data UINT [...] | Get/Set | (array of values)

Instance Service

Service Code Service name Need
Ox0E Get_Attribute_Single Required
0x10 Set_Attribute_Single Required
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413

Modbus TCP Server 03 Object ( Class ID: 0x69 )

This object defines the command parameters of the Modbus TCP server
03 which is used to communicate to the Modbus slave via Ethernet port. There
are five instances for five Modbus TCP commands. The DeviceNet master can
read the configuration and IO data from this object. The definition of this object
is shown as the following tables.

Class Attribute (ID = 0x00) (for Connection Status / Parameters)

Attribute ID Description Data Type | Method Value
0x01 Application Objection Version UINT Get -
0x02 Application Objection UINT Get 0x05
Max. Instance
0x03 Connection Valid Flag USINT Get |2 Nocommand
1 : Command valid
0x04 Server IP UDINT Get |Determined by user
defined
0x05 Connection Timeout UDINT Get | Determined by user
defined
0x06 Retry Connection Timeout UDINT Get |Determined by user
defined
0x07 Command Timeout UDINT Get |Determined by user
defined
0x08 Connection Status UINT Get |Refer to Appendix A
Class Service
Service Code Service Name Need
Ox0E Get_Attribute_Single Required
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Instance Attribute (ID = 0x01 ~ 0x05) (Modbus TCP Server Commands)

Attribute ID Description Data Type | Method Value
0x01 Command Valid Flag USINT Get |2 Nocommand
1: Command valid
0x02 Net ID USINT Get |Determined by user
defined
0x03 Function Code USINT Get | Determined by user
defined
Determined by user
0x04 Map Memory Address UINT Get defined
0X05 Modbus Address UINT Get |Determined by user
defined
Determined by user
0x06 I/O Channel Count UINT Get
defined
0x07 Command Error Response UINT Get |Refer to Appendix A
O0x0A Input Discrete Data USINT [...] Get (array of values)
0x0B Coils Status Data USINT [...] | Get/Set | (array of values)
0x0C Input Register Data UINT [...] Get (array of values)
0x0D Registers Data UINT [...] | Get/Set | (array of values)

Instance Service

Service Code Service name Need
Ox0E Get_Attribute_Single Required
0x10 Set_Attribute_Single Required
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414

Modbus TCP Server 04 Object ( Class ID: 0x6A )

This object defines the command parameters of the Modbus TCP server
04 which is used to communicate to the Modbus slave via Ethernet port. There
are five instances for five Modbus TCP commands. The DeviceNet master can
read the configuration and IO data from this object. The definition of this object
is shown as the following tables.

Class Attribute (ID = 0x00) (for Connection Status / Parameters)

Attribute ID Description Data Type | Method Value
0x01 Application Objection Version UINT Get 1.0
0x02 Application Objection UINT Get 0x05
Max. Instance
0x03 Connection Valid Flag USINT Get |2 Nocommand
1 : Command valid
0x04 Server IP UDINT Get |Determined by user
defined
0x05 Connection Timeout UDINT Get | Determined by user
defined
0x06 Retry Connection Timeout UDINT Get |Determined by user
defined
0x07 Command Timeout UDINT Get |Determined by user
defined
0x08 Connection Status UINT Get |Refer to Appendix A
Class Service
Service Code Service Name Need
Ox0E Get_Attribute_Single Required
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Instance Attribute (ID = 0x01 ~ 0x05) (Modbus TCP Server Commands)

Attribute ID Description Data Type | Method Value
0x01 Command Valid Flag USINT Get |2 Nocommand
1: Command valid
0x02 Net ID USINT Get |Determined by user
defined
0x03 Function Code USINT Get | Determined by user
defined
Determined by user
0x04 Map Memory Address UINT Get defined
0X05 Modbus Address UINT Get |Determined by user
defined
Determined by user
0x06 I/O Channel Count UINT Get
defined
0x07 Command Error Response UINT Get |Refer to Appendix A
O0x0A Input Discrete Data USINT [...] Get (array of values)
0x0B Coils Status Data USINT [...] | Get/Set | (array of values)
0x0C Input Register Data UINT [...] Get (array of values)
0x0D Registers Data UINT [...] | Get/Set | (array of values)

Instance Service

Service Code Service name Need
Ox0E Get_Attribute_Single Required
0x10 Set_Attribute_Single Required
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5. Configuration & Getting Started
5.1 Utility Overview

Before users apply the GW-7243D into the DeviceNet application, they
must understand the relationship between the DeviceNet application object
and Modbus commands in the GW-7243D. ICP DAS provides the GW-7243D
Utility for user to configure the communication parameters, 1/0O connection path
and the EDS file of the GW-7243D device. The software also provides the
information of application objects and communication parameters that they set.

AT alix

Communbcation
Fi el ||u.-.u.td'ﬂ-f.1
PCCOM Pont [C000 4 =] anmul W

Siluaticn

ey

- -

B

UM Fort

Elbernet r:h____ m
DewiceMet Setling DeviceMei Faramesers Viewer
Bowd rate |05 FBPS -| B rale | 125 KBFS

Meds 1D 1 Hads | 1
-
— =5] | %
L Hemt Ham Proogyam

GW-7243D

Architecture of the GW-7243D Utility
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5.2 Install & Uninstall the GW-7243D Utility
5.2.1 Install GW-7243D Utility

Step1: Download the GW-7243D Utility setup file from the web site
ftp://ftp.icpdas.com.tw/pub/cd/can_cd/devicenet/gateway/GW-7243D/
utility/ or from the CD-ROM disk in following the path of “/ CAN-CD /
DeviceNet / Gateway / GW-7243D / Utility /

Step 2: Execute the setup.exe file to install GW-7243D Utility.

Step 3: A “Welcome” window pops up to prompt user to begin the installation.
Click the “Next” button to go on the next step.

GW-7243D Utility Setup X|

Welcome to the InstallShield Wizard fFor
GW-7243D0 Utility

The InstallShieldR Wizard will install Giaf-7 2430 Utilitg an
wour computer. To continue, click Mest.

< Back | MHext = I Cancel
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Step4: A “Choose Destination Location” window will pop up for deciding the

installation path. Here, default path is used. Click “Next” button to go
on the next step.

GYW-T243D Utility Setup
Choosze Destination Location

Select folder where zetup will inztall files.

G Install Ghw-724 30 Utility bo:
CAICPDASACAMN_G atewan'

|mztallshield

< Back | MHext > I Cancel

Step 5: A “Ready to Install the Program” is popped up. Click “Install” button.

Ready to Install the Program

The wizard iz ready to begin installation.

Click Install to begin the installation.
If oy weant ta review or change any of vour installation settingz, click Back. Click Cancel to exit
the wizard.
IrstallEhield
< Back | Irnztall I Cancel
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Step 6: After finishing the process, a “Complete” window will pop up to

prompt users that the successful completion of the installation. Then,
click “Finish” button to exit.

GW-7243D Utility Setup

InstallShield Wizard Complete

The InztallShield \Wizard has successfully installed Giw-72430
[tility. Click Finizh to exit the wizard.

¢ Back | Finizh I Eanzel

Step 7: After finishing the installation of the GW-7243D Utility, users can find
GW-7243D Utility in the “Start menu” as the following figure.

B 1CFDAS B CAN Gateway ’
ATMEL ¥ |7 MiniOS7 Utiity ver 3,16 [7) 175400 b
Al Pragrams 55T-2450 Setting Taol b ) Modbus Utiiey P 172420 b
Micrasoft MET Framework SDK v1.1 ¥ [T CAN_Slave D) 17zzD b
Micrasoft Yisual Studio HET 2003 # [ WxCommk A6 w7240 ]S aw-
II’EStart J (B D) weass 3 B
r
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5.2.2 Uninstall GW-7243D Utility
You can uninstall the GW-7243D Utility software by the following steps:

Step 1: Click “Start” in the task bar, and select the “Settings/Control Panel”

shown in following figure.
(Rgoriaras

@, Set Program Access and
Defauls

jxé Printers and Faxes

t!) Help and Suppaort

all Brograms  # ] Run...

Log Off E Turn OFF Compuket

@5t | 4 B & 2

Step 2: Click the “Add/Remove Programs” button icon to open the dialog.

il
File Edit Wiew Fawaorites Tools  Help .1.’
. — L] =
R Btk - I d - L? /.jSearch [~ Folders | [Zi]~ % |_|_"| \_ll |iL| x
r i
Aiddress I[} Control Panel | EJse

ﬂ""l Control Panel

Adrminiskrative

[} Switch bo Cakegory Yiew i Opfions ¢ Tools

v & W P
=t

See Also 2 wird —

) Aukomatic EDE Cx-Server Date and Time

1“. Windows Update Ilpdates Administrator  Driver ...

Help and Suppork 5

@) Help PP - 7 A .

Display Folder Options Fonks Game

Controllers ﬂ
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Step 3: Find out the GW-7243D Utility, and click the Change/Remove button.
=

Currently installed programs: [T Show updates Sort ke ISize j

15 1-7540D Utility Soe  26.95MB —

support information.

gram ot remove it From your computer, click

ﬁ! Micrasoft User-Mode Driver Framework Feature Pack 1.0 21.62MB

& snagit 7 Size  20.42MB
& GTE+ 2.6,10-20050523 runtime enwvironmenk Size 15,30MB
Bl 1-72430 Uity Size 14.84MB T

Step 4: Select the “Remove” option button, and press the “Next” button to
remove GW-7243D Utility.
- x]

Welcome

b odify, repair, or remove the progran,

Welzame b the GhWw-72430 Utility Setup M aintenance program. This pragram lets pau modify
the current inztallation. Click one of the options below,

" Modify

Select new program components o add or select currently inztalled
components ko remave.

" Bepair
ﬁ Reinstall all pragram companents installed by the previous setup.

i+ Remove

E

[rztallS s

Remove all inztalled components.

< Back | MHext = I Cancel
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Step 5: Click the button “Yes” to remove the Ultility tool.

GW-7243D Utility Setup x|

Do ol wank ko complekely remaove the selected application and all of its cormponents?

Yes Mo |

Step 6: Removing GW-7243D Utility.

GW-7243D Utility Setup

Setup Status

G'w-72430 Utility Setup is performing the requested operations.

CAWINDOWS \system32WaSYCFILT.OLL

I 21%

[stallShield

Step 7: Finally, click the “Finish” button to finish the uninstall process.

GW-7243D Utility Setup

Maintenance Complete

InztallShield ‘wWizard haz finished performing maintenance
operations an GW-72430 Ukl

< Back " Carcel
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5.3 Configure GW-7243D by using Utility tool
5.3.1 Steps to configure the GW-7243D

Step 1: Before configuring the GW-7243D, turn it off. Then connect the INIT*
pin with the GND pin of the GW-7243D as following picture. Connect
an available COM port of PC with the COM1 of GW-7243D. Then turn
on the GW-7243D.

Ground

To PC COM port
h .
L 8

Cable CAO0910

IOV ~+ 30V

Step 2: Download the GW-7243D Utility setup file from the web site
ftp://ftp.icpdas.com.tw/pub/cd/can_cd/devicenet/gateway/GW-7243D/
utility/ or the CD-ROM disk following the path of “/ Fieldbus-CD /
DeviceNet / Gateway / GW-7243D / Utility /

Step 3: Execute the setup.exe file to install GW-7243D Utility.

Step 4: After finishing the installation of the GW-7243D Utility, users can find
GW-7243D Utility as shown in the following picture.

B IPDas B CAN_Gateway

4
[T) ATMEL b [T MinioS? Utlity Ver 3,16 [T) 75400 b
ACECUE ) 55T-2450 Setting Tool b [T Madbus Uiy b T [72420 b
) Microsoft NET Framework SDK v1.1 ¥ (7] CAN_Slave b [T 72320
-@ Microsoft Yisual Skudio (MET 2003 ] @ WxCarmmzk, » fﬁ EW-7243

InEStart 4 (@ 1M ws-255 V]
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Step 5: Select the COM port of PC which is connected with the COM1 of
GW-7243D, and then click the “Connect” button.

i1
File Ab \

ommunicalion '\ Firmware Version |
PC COM Port ICDM 1 'l Connect | >

Status | |
v

[Situatiﬂn

Step 6: If you get an error message during the connection, please check the
wire connection described in Step 1. Then try the Step 5 again.

Error S

Tirneouk

Ik,

Step 7: If the connection is successful, the screen will be shown as follows.

il

File Abouk

~Communication

Firmware Version [1.01-200004,10
PC COM Port ICOM 4 "l Connect | I

Status |Waiting for confignration

—Situation
CAN Bus

CAN Fort

COM Port

Ethernet Ph .Ethemet

by,

—DeviceNet Setting -DeviceNet Parameters Viewer ——

Baud rate  |125 KBPS - Baudrate | 125 KBPS

Modeld [ 3 Mode D | 3

@
= = 1R
Set Next Exit Program
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Step 8: Click the icon ﬂ and to configure the parameters of CAN bus
(DeviceNet), COM port and Ethernet. For example, if you want to
configure the CAN bus, click the icon ﬂof CAN bus. When you
finish the configuration of DeviceNet on the frame of “DeviceNet
Setting”, click “Set” button. If configuration is successful, you can see
the current configuration on the frame of “DeviceNet Parameters
Viewer”. After finishing all of the configuration, click “Next” button.

Situation —

-DeviceNet Setting - -DeviceNet Parameters Viewer

aud rate  [125 KBPS 125 KBPS ~
Node ID 3 3/)
¥
= =]
Set HNext Exit Program
S \\ //

Step 9: There are 6 tabs for Modbus configuration. The COM1/COM2 tab is
the configuration of Modbus RTU or Modbus ASCIIl. The Server01/
Server02/Server03/Server04 are the configuration of Modbus TCP.
“Class Attributes Setting (0x65)” means that the configuration of
COM1 will be saved in the class ID 0x65 of DeviceNet object. Select
the tab which you want to configure and go on the next step.

% Application Dbject Setting o =i B3

<130M1 T COME T Sewer[l'lT serverl T SewerDST Server IIIT>

lass Attributes Setting [ﬂxﬁﬁi >

Connection Mode I MOME j
Command Timeout |-| 0oo [ms] Set
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Step 10: Configure “connection mode” and “command timeout” for selected

COM port. Select “None” of “connection mode” will disable this COM
port. The “Command Timeout” is the response time of the Modbus
slave when the GW-7243D queries this slave. When finishing the
“Class Attribute Setting”, click “Set” button. In “Instance Attributes
Setting” configuration, select “Instance ID” firstly. If the instance
exists, users can use “Update”, “Delete” and “Erase” button. If not,
only “Add” button can be used. Each instance has it own “Modbus
Device Parameters”. The “Modbus Device NetID” is the station No.
of the target Modbus slave. The “Modbus Function Code” is the
command type which GW-7243D will execute. “Relay Address” and
“‘Data Length (Bits)” are the start address and data length of reading
or writing memory of Modbus slave. “Map to Memory Address” is the
start channel of GW-7243D storage zone. GW-7243D assigns 6
independent memory blocks for 6 connections (COM1, COM2,
Server01, Server02, Server03 and Server04). Each memory block
can save 2048 DI channels, 2048 DO channels, 1024 Al channels,
and 1024 AO channels. Users need to arrange the proper storage
section for each channel in the same 10 type. If the storage section
of different “Modbus Device Parameters” is overlap, the data will be
covered. For example, assume that users set two instances, and the
configurations of “Modbus Device Parameters” are as follows:

Instance Modbus Modbus Relay Data Length | Map to Memory
ID Device NetID | Function Code | Address (Bits) Address
1 1 01 0 16 0
2 2 01 1 32 16

Instance 1 is set to get 16 DO data from the address 0 of Modbus
slave with station No. 1. Instance 2 gets 32 DO data from the
address 1 of Modbus slave 2. The “Map to Memory Address” of
instance 1 is 0. It means that the data of instant 1 will be stored from
channel 0 to channel 15 of GW-7243D memory. So, the start
channel of memory for instance 2 must be set to 16. If it is set to 15,
the last bit of data of instance 1 will be covered by the first bit of data
of instance 2. Take a note that the data from Modbus Function code
0x03, 0x06, and 0x10 will be regard as the data of AO channels. The
data from Modbus Function code 0x01, 0x05, and OxOF will be
regarded as the data of DO channels.
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—Class Attributes Sett

Connection Mode IMn:u:II:nus BTU j
ornrnard Timeout |-| ann

—Instance Attributes Setting
Instance [0

Inztance 1

Delete

~Modh
" Modbus Deviee NetD | 1 m\\
Modbus Function Code [FCO1 Read Coil Status =l
Relay Address | 0 (065535
Diata Length (Bits) | ) (1-1920)
e | |

—— —

Step 11: The configuration step of the Modbus TCP is similar with Step10.
“Connection Valid” can decide if this connection is active or not.
“Server IP” is the IP address of the target Modbus slave. “Connection
Timeout” is the timeout when GW-7243D built the TCP/IP connection
with Modbus slave. “Retry Connection Timeout” is the time period
which the GW-7243D reconnects to the Modbus slave if the
connection is fail. “Command Timeout” is the response time of the
Modbus slave when the GW-7243D queries this slave. After finishing
the “Class Attributes Setting”, click “Set” button. The configuration
method of “Instance Attributes Setting” configuration is the same as
COM port. Please refer to Step 10 for details.

£ Application Object Setting =]

coMl | comz | Server01i| Serverd2 | Server03 | Serverd |

—Class es Setting [I]HE?'_I\
Conrection¥alid — [YES =l

Server P 192 {163 | 0 |134
< Connection Timeout  |2000

Retmy Connection Timeout ISEIEIEI
\WT it |'| 0aa
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Step12: After finishing all configurations, users can check the configuration
result by clicking the “Device View” button and “Object View” button.
If everything is OK, click “Next” button to continue.

- |

Back

Step13: Fill the “Description” and “Create By” information of EDS file.

¥ Save to EEPROM

Created By

Step14: GW-7243D support Poll IO Connection. “EEPROM Setting” shows
the current settings in the EEPROM of the GW-7243D. If you want to
use Poll 10 Connection, set the connection path in the frame of
“Polling 10 Connection Path Setting”. Or, just ignore this step. When
you want to configure these parameters, select the “CLASS”,
‘INSTANCE”, and “ATTRIBUTE” from the corresponding combo
boxes according to the following table. Only the instance which has
been added in the Step 10 and Step 11 can be displayed in the
combo box. The Class ID 0x64 is the default connection path. After
finishing the settings, click “Set Path” button.

C

~EEPROM Setting
/
Produced Connection Path:

wmstance: Ox01  Atibute: 0x06

Consumed Cunnecti;am:\

N/

Clags: 0¥B8  Instance: Ox02 ﬁw

e

~Polling 1% Connection Path Setting

—Produced Connection —_—
INSTAMCE ATTRIBLT!
a =l [10: 0x01 =l [1D: 0x08 TN
—Consumed Connection Path
N CLASS INSTAMCE ATTRIELITE "
‘thj ID: 0w02 | ||M

e}
R ——— |
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Class ID Instance ID | Attrib. ID Description Method
0x64 0x01 0x01 GW-7243D IP Get/Set
0x64 0x01 0x02 GW-7243D Gateway Get/Set
0x64 0x01 0x03 GW-7243D Mask Get/Set
0x65~0x66 | 0x01~0x0A 0x0A Input Discrete Data Get
0x67~0x6A | 0x01~0x05 O0x0A Input Discrete Data Get
0x65~0x66 | 0x01~0x0A 0x0B Coils Status Data Get/Set
0x67~0x6A | 0x01~0x05 0x0B Coils Status Data Get/Set
0x65~0x66 | 0x01~0x0A 0x0C Input Register Data Get
0x67~0x6A | 0x01~0x05 0x0C Input Register Data Get
0x65~0x66 | 0x01~0x0A 0x0D Registers Data Get/Set
0x67~0x6A | 0x01~0x05 0x0D Registers Data Get/Set

Step14: Afterwards, you can click “Object View” to check all of the
configurations set before. If you want to clear the all configurations of
the GW-7243D, click “Factory Setting” button. Click “Save” button to
save all of the configurations into the EEPROM of the GW-7243D

and finish the configurations.

=

Back

Step 15: Use the EDS file of the GW-7243D in the DeviceNet application. You
can find it in the same folder of GW-7243D utility. The default path is
“‘C:\ICPDAS\CAN_Gateway\GW-7243D\". The file name may be
GW-7243D 3.eds. “ 3” indicates the DeviceNet Node ID of the

GW-7243D that you set in the Step 8.

B GW-7243D_ 3.eds - Notepad

File Edit Format Wiew Help

=101 ]

B ICPDAS-DNS Gateway Electronic Data sheet
$ File Description Section :
$ Created b¥ :
$ Dewvice Information: DCDeviceNet Slave/ModBus TCP Master Gateway
[File]
DescText = "ICPDAS DeviceMet I /0 Controller "
Createbate = 04:07:2009; $ created
CreateTime = 16:37:12;
ModDate = 04-07-200%9; $ Tast changed
ModTime = 1A:37:12;
Rewisian = 1.0 $ rRevision of EDS
[Cevice]
vendcode = 803; % vendor Code
vendame = "ICPDAS"; % vendor Name
orrdTvna — 17 oracii-t+ Twrha
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5.3.2 Import/export all configuration to/from EEPROM

Users can import all the configuration of the GW-7243D into an .ini file or
export the data from the .ini file to another GW-7243D via the GW -7243D
Utility. The following paragraph shows how to do that step by step.

Step1: Turn off the power of the GW-7243D and switch the jump in the back
plane of it into initial mode. Then turn on the power of the GW-7243D.

Then, connect the COM1 of GW-7243D with PC available COM port.

Step2: Press the EEPCopy button.

-'-:'- General Setting _|_|- o EI
|File About
@lation = Version |
Exi irmware Version
- it ICOM 1 v| Connect |
Status |
|—Situati0n |

Step3: Select the COM port of the PC which is connected to the COM 1 of
the GW-7243D in the step 1 and press the “Open COM” button to
open the COM port.

£ Import,/Export EEPROM o =] B

FC COM Fogt II:EIM 4 vI Open COM

{ Communichfion

Export Close COM

EEFRCM Exit
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Step4: Then users can press the “import To INI file” button to import all the
EEPROM data of the GW-7243D into the selected .ini file.

£ Import,/Export EEPROM i ] 9|
Communication
’V PC COM Poxt ICDM 4 vl Open COM | ‘
2l
| Savein: [ ) Uiy 5] e ® ok E-
/7~ N\
) 0a03zs
Impaort To L0 090327
Il Filea |2 090406

(

File name: G 2D il j < Save J
Save as lype: IINI Filez [*.ini) j

Step5: Or, users can press the “Export to EEPROM” button to export all the
data from the selected .ini file into the EEPORM of the GW-7243D.

% Import/Export EEPROM _ B ] |
Communication
’7 FC COM Port ICDM4 vl Open COM | ‘
open 21|
| Laok in: [ 5 Utity ] e &k E
\)090325
Import To \)090327
IMI File 2090408
File name: j | Open )
Filez of type: IINI Files [*.ir] j €
™ Open as read-only
4
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5.3.3 Restore to Factory Setting

The GW-7243D support “Restore to Factory” function for user to recover

the module to the factory default. After using this function and rebooting the

GW-7243D, all of the configuration will restore to the factory default. Users can
find this configuration page in the GW-7243D Utility as follows.

il
—EDS File Information
Description: [— Created By: -
[ [
~EEPRONM Setting
Produced Connection Path: Consumed Connection Path:
Clazs: 0x65  Instance: Ox01  Attribute: D04 Clazs: 0x65  Instance: Ox02  Atribute: 0x08

—Polling 10 Connection Path Setting

~Produced Connection Pa' i
CLASS ATTRIBUTE
ID: 065 j Do you wank to conkinue ¢ IID: Dl j
— o~
. ‘ es ’ Mo |
—Consumed Connection P
CLASS IMNSTAMCE ATTRIBUTE
|ID: 0455 =l [1D: 0u02 |1D: 0x0B =l
et Path
m
m =l -
Object Yiew Back Save
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6. Modbus Commands

Only these Modbus function codes shown in the table 6-1 are supported
by the GW-7243D. The structure of the query and response frames for each of
these commands is then described in the following section.

Table 6-1 Support commands of GW-7243D

Function Code Modbus Command
0x01 Read Coil Status
0x02 Read Input Status
0x03 Read Holding Registers
0x04 Read Input Registers
0x05 Write Single Coil
0x06 Write Single Register
OxOF Force Multiple Coils
0x10 Preset Multiple Registers

In the table 6-2, each byte of the query and response frames of the
Modbus command are described with the excepted of the field shown opposite.
These are always present in the queries and responses of all Modbus
commands.

Table 6-2 Frames of a Modbus command

Value cannot be changed (Valid
Modbus device address: 1 to 247.)
Value can not be changed (code of the
Modbus command)

Device address

Function code

: ... Specific features of Modbus
... Other fields ...
commands ...
CRC (LSB) |Cyclic Redundancy Check, containing
CRC (MSB) |16-bit binary value

It's a better idea to get hold of a standard Modbus document, such as the
guide entitled Modicon Modbus Protocol Reference Guide, so that you can see
the correspondence between the elements displayed in Utility and the content
of the corresponding Modbus frames
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Here is an example of correspondences for a full frame of Modbus RTU
command, based on the “Read Holding Registers” Command (0x03).

Element under Utility Modbus frame fields (S;(ztz)
Modbus Devices Address Device no. 1
Modbus Device I/0 Type Function no. 1
query Register Address No. 1% word (MSB/LSB) 2
Communication Words No. of words (MSB/LSB) 2
. Size
Element under Gateway Modbus frame fields (byte)
Modbus Devices Address Device no. 1
Device 1/0O Type Function no. 1
Modbus Byte count No. of bytes read 1
response Value of 1% word (MSB/LSB) | 2
Data | |
Value of last word (MSB/LSB)| 2
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6.1 “Read Coil Status” Command (0x01)

Read the On/Off status of discrete output in the slave. The query message
specifies the starting coil and quantity of coils to be read. And the coil status in
the response message is packed as one coil per bit of the data field.

Frame Field Description
Starting Address (Hi)
Starting Address (Lo)

Address of 1% output coil

Query
No. of Points (Hi)
Number of output coils
No. of Points (Lo)
Byte Count Number of data bytes=(number of output coils + 7)/ 8
Data (Coils: H-L order)(L) |Byte swap="Swap 1 byte” (or “No swapping”)
Response

..... Data length=Value of the “Byte Count” field

Data (Coils: H-L order)(H) |Data location=Address in the gateway’s “DO” memory

6.2 “Read Input Status” Command (0x02)

Read the On/Off status of discrete input in the slave. The query message
specifies the starting input and quantity of inputs to be read. And the input
status in the response message is packed as one input per bit of the data field.

Frame Field Description
Starting Address (Hi)
Starting Address (Lo)

Address of 1% input coil

Query
No. of Points (Hi)
Number of input coils
No. of Points (Lo)
Byte Count Number of data bytes=(number of input coils + 7) / 8
Data (Inputs: H-L order)(L) |Byte swap="Swap 1 byte” (or “No swapping”)
Response

..... Data length=Value of the “Byte Count” field

Data (Inputs: H-L order)(H) |Data location=Address in the gateway’s “DI” memory
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6.3 “Read Holding Registers” Command (0x03)

Read the binary content of holding registers in the slave. The query
message specifies the starting register and quantity of registers to be read.
And the register data in the response message are packed as two bytes per
register, with the binary contents right justified within each byte.

Frame Field Description
Starting Address (Hi)
Starting Address (Lo)

Address of 1% output register

Query
No. of Points (Hi) .
Number of output registers
No. of Points (Lo)
Byte Count Number of data bytes=number of output registers x 2
Data (first register/MSB)
Data (first register/LSB) |Byte swap="Swap 2 bytes” (or “No swapping”)
Response

..... Data length=Value of the “Byte Count” field

Data (last register/MSB) |Data location=Address in the gateway’s “AO” memory

Data (last register/LSB)

6.4 “Read Input Registers” Command (0x04)

Read the binary content of input registers in the slave. The query
message specifies the starting register and quantity of registers to be read.
And the register data in the response message are packed as two bytes per
register, with the binary contents right justified within each byte.

Frame Field Description
Starting Address (Hi)
Starting Address (Lo)

Address of 1% input register

Query
No. of Points (Hi)
Number of input registers
No. of Points (Lo)
Byte Count Number of data bytes=number of input registers x 2
Data (first register/MSB)
Data (first register/LSB) |Byte swap="Swap 2 bytes” (or “No swapping”)
Response

..... Data length=Value of the “Byte Count” field

Data (last register/MSB) |Data location=Address in the gateway’s “Al” memory

Data (last register/LSB)
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6.5 “Force Single Coil” Command (0x05)

Force a single coil to either ON or OFF. The query message specifies the

coil reference to be forced.

Frame Field Description
Coil Address (Hi) N
Address of 1* output coil
Coil Address (Lo)
Query
Force Data (Coil) =FF to trun ON coil, =00 to trun OFF coil
Force Data =00
Coil Address (MSB) .
Address of 1% output coil
Coil Address (LSB)
Response
Coil Data =FF to turn ON coil, =00 to turn OFF coil
Coil Data =00

6.6 “Write Single Register” Command (0x06)

Preset a value into a single holding register. The query message specifies
the register reference to be preset.

Frame Field

Description

Starting Address (Hi)

Starting Address (Lo)

Address of output register

Query
Register value (Hi)
Output register data
Register value (Lo)
Starting Address (Hi)
Address of output register
Starting Address (Lo)
Response

Register value (Hi)

Register value (Lo)

Output register data
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6.7 “Force Multiple Coils” Command (0x0F)

Forces each coil in a sequence of coils to either ON or OFF. The query
message specifies the coil references to be forced. The normal response
returns the slave address, function code, starting address, and quantity of
registers preset.

Frame Field Description

Coil Address (Hi)
Coil Address (Lo)

Address of 1% output coil

Quantity of Coils (Hi)
Quantity of Coils (Lo)

Number of output coils

Query
Byte Count Number of data bytes=(number of output coils + 7)/ 8

Force Data (Coils: H-L)(L) |Byte swap="Swap 1 byte”
..... Data length=Value of the “Byte Count” field

Force Data (Coils: H-L)(H) |Data location=Address in the gateway’s “DO” memory

Coil Address (MSB)
Coil Address (LSB)
Quantity of Coils (MSB)
Quantity of Coils (LSB)

Address of 1% output coil

Response

Number of output coils
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6.8 “Preset Multiple Registers” Command (0x10)

Preset values into sequence of holding registers. The query message
specifies the register reference to be preset. The normal response returns the
slave address, function code, starting address, and quantity of register preset.

Frame Field Description

Starting Address (Hi)
Starting Address (Lo)

Address of 1% output register

No. of Registers (Hi)

Number of output registers
No. of Registers (Lo)

q Byte Count Number of data bytes=number of output registers x 2
uery

Data (first register/MSB)

Data (first register/LSB) |Byte swap="Swap 2 bytes”

..... Data length=Value of the “Byte Count” field

Data (last register/MSB) |Data location=Address in the gateway’s “AO” memory

Data (last register/LSB)

Starting Address (Hi) N

Address of 1% output register

Starting Address (Lo)

Response

No. of Registers (Hi)

Number of output registers

No. of Registers (Lo)
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6.9

Exception

Responses

When a slave receives the query without a communication error, but

cannot handle it, the slave will return an exception response informing the

master of the nature of the error. The structure of an exception response is

independent of the Modbus command associated with the “Function” field of

the query involved. The whole frame of an exception response is shown below,

depended on Modbus devices.

Slave Address

Modbus address (1 to 247). The value of this field is identical to that of the

“Slave Address” field of the query involved.

Function

The value of this field is set to 0x80 + the value of the “Function” field of

the query involved.

Exception Code

Code indicating the nature of the error which has caused the exception

response

Checksum (Lo)

Checksum (Hi)

Error check

Code

Name

Meaning

0x01

lllegal Function

The function code received in the query is not an allowable action for

the slave.

|||ega| Data |The data address received in the query is not an allowable address for the
0x02 Address slave.
llegal Data |A value contained in the query data field is not an allowable value for the
0x03 Value slave.
Slave Device |An unrecoverable error occurred while the slave was attempting to perform
0x04 Failure the requested action.
The slave has accepted the request and is processing it, but a long
duration of time will be required to do so. The gateway should transmit
0x05| Acknowledge o _
subsequent queries in order to determine whether the request has
finished or not.
Slave Device |[The slave is engaged in processing a long—duration program command.
0x06 Busy So the gateway should re-transmit the query subsequently.
Negative The slave cannot perform the program function received in the query. This
0x07 Acknowledge |exception only affects commands 0x0D and OxOE.
. |The slave attempted to read extended memory, but detected a parity error
0x08 Memory Parity in the memory. This exception only affects standard commands 0x14

Error

and 0x15.
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Appendix A: General Status Table

Modbus ..
Status value (Hex) Description
Type
0x00 No Error
0x01
| Modbus Exception Code
Ox7F
Connection of Modbus TCP server not
0x80 o
initial
Wait to re-connect with Modbus TCP
0x81 server
Modbus Buildi ti ith Modbus tCP
ng connection odbus
TCP 0x82 HIER on Wl N
server
0x83 Connect to Modbus TCP server Fail
Send command to Modbus TCP
0x90 .
server falil
Send command OK, response
0x91 _
command timeout
Send command OK, response
0x92
command error
0x00 No Error
0x01
| Modbus Exception Code
Ox7F
Modbus
Send command OK, response
RTU 0x91 )
command timeout
0x93 Check response command CRC error
0x95 Response command blank timeout
0x96 Response command data length error
Modbus 0x00 No Error
ASCII 0x01
| Modbus Exception Code
Ox7F
Send command OK, response
0x91

command timeout
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0x94 Check response command CRC error

0x95 Response command blank timeout

0x96 Response command data length error
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