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Chapter 1 Introduction

1.1 Overview

The i-7241D is one of the CAN series products produced by ICP DAS.
The product provides a communication protocol transfer the DeviceNet and
the DCON protocol. DCON protocol is the communication protocol for the i-7K
and i-87K series 10 modules developed by ICP DAS. The i-7241D can be a
DeviceNet slave device in the CAN bus on the DeviceNet network. It is a
Group 2 Only Slave device, and supports the “Predefined Master/slave
Connection Set”. In addition, we also provide utility software for users to
configure their device parameters and build EDS file for the i-7241D. Users
can easily apply i-7K and i-87K 10 modules into DeviceNet applications
through the i-7241D.

The application architecture is depicted below. Users can connect the
DCON network to the DeviceNet network via the i-7241D.

w
\“@“

\

DeviceNet DCON =
slave Master RS-485

i-7241D

-

@

3
e
kN

g / ocon

DeviceNet device (1-7000/1-8TKSeries}

Application architecture
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1.2 Hardware Features

COM1

CPU: 80188, 40MHz

Philip SJA1000 CAN controller

Philip 82C250 CAN transceiver
SRAM: 512K bytes

Flash Memory: 512K bytes
EEPROM:2k bytes

Real Time Clock

Built-in Dual-Watchdog

16-bit Timer

2500 Vrms isolation on CAN side
Power Consumption: 2.8 W
Unregulated +10VDC to +30VDC
Operating Temperature: -25°C to +75°C
Storage Temperature: -30°C to +85°C
Humidity: 5%~95%

NS, MS and IO Led directors

RS-232

RS-232: TXD, RXD, RTS, CTS, GND

Communication speed: 1200, 2400, 4800, 9600, 19200, 38400,
57600 and 115200 bps.

Configure tool connection

RS-485: D2+, D2-

Communication speed: 1200, 2400, 4800, 9600, 19200, 38400,
57600 and 115200 bps.

Connect to DCON 10 modules

7-segmemt LED to show operation mode, Node ID, CAN baud
and RS-485 baud

I-7241D DeviceNet/DCON Gateway User’s Manual (Version. 1.3 January/2008) ------ 5/117



1.3

I-7241D Features

Group 2 Only Slave

Support of Predefined Master/slave Connection Set

Dynamic Assembly Objects Mapping

Support of Offline Connection Set, Device Heartbeat message
and Device Shutdown message

Dynamic Product EDS File

I/O operating modes: Polling, Bit-Strobe, Change of State/Cyclic
Support max 15 i-7K/i-87K |0 modules

Auto scan the input channel situations from the DCON modules
Support the watchdog function of i-7K/87K 1/O series modules
Baud Rate: 125Kbaud, 250Kbaud and 500Kbaud

Provide friendly Utility to configure

On-line change baud rate and MAC ID of CAN

NS, MS and IO LED indicators

7-segmemt LED to show operation mode, MAC ID, baud rate
and error code
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1.4  Utility Features

® Support DeviceNet node ID, baud rate setting, and com port
parameters setting

Support auto scan i-7K/i-87K modules

Show i-7K/i-87K modules configuration

Show Application and assembly objects configuration

Support IO connection path setting

Support EDS file creating

Please refer to Appendix A to know how to mount i-7241D
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Chapter 2 Hardware Specification

2.1 Hardware Structure
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2.2 Wire Connection

In order to minimize the reflection effects on the CAN bus line, the CAN
bus line has to be terminated at both ends by two terminal resistances as
following figure. According to the 1ISO 11898-2 spec, each terminal resistance
is 120Q (or between 108Q~132Q). The length related resistance should have
70 mQ/m. The user should check the resistances of CAN bus, before install a

new CAN network.

0o

12

Moreover, to minimize the voltage drop on long distance, the terminal
resistance should be higher than the value defined in the ISO 11898-2. The

following table could be a reference.

Deviced) Device | LA Device 64
LN | 5 5
% [ { CAN_H [ %ﬁ
: b
CAN_L

Bus Cable Parameters )
Bus Length Terminal
Length Related i
(meter) Sngin Relae Cross Section Resistance
Resistance (Q)
(Type)
(mQ/m)
0~40 70 0.25(23AWG)~ 124 (0.1%)
0.34mm?%(22AWG)
40~300 <60 0.34(22AWG)~ 127 (0.1%)
0.6mm?(20AWG)
300~600 <40 0.5~0.6mm? 150~300
(20AWG)
600~1K <20 0.75~0.mm? 150~300
(18AWG)
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The CAN bus bard rate has the high relationship with the bus length. The
following table indicates the corresponding bus length on every kind of baud
rate in DeviceNet protocol.

Baud rate (bit/s) Max. Bus length (m)
500 K 100
250 K 250
125 K 500

In order to wiring conveniently, the i-7241D supplies two CAN bus
connector. Each connecter built on the i-7241D looks like as the following
figure.

WOV

P 3 & MS
\C¥con e
e e-7241Deo 10

DeviceNet/DCON Gateway
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Pin No. Signal Description
2 CAN_L CAN_L bus line (dominant low)
3 CAN_SHLD Optional CAN Shield
4 CAN_H CAN_H bus line (dominant high)

Be Careful that the bypass CAN bus connector is not another CAN
channel. It is designed for connecting to another DeviceNet device
conveniently. The structure of the inside electronic circuit is displayed as

follows.

M—No Use —

—No Use

CAN H

CAN_L
CAN H

¥—No Use —

M—No Use —
J—CA

X%-No Us

M—No Use —

2.3 Power LED

The i-7241D needs 10~30 VDC power input and consumes 2.8W. The
Power LED will be turn on after applying power.
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2.4 DeviceNet Status LED

i-7241D provides three DeviceNet LED indicators. They are MS LED (it is
red), NS LED (it is green), and IO 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.

24.1 MSLED

This LED provides device status. It indicates whether or not the device is
operating properly.

condition status indicates
Solid 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

242 NSLED

This LED indicates the status of the communication link.

condition status indicates
Off Off line DeviceNet is off line
Flashing green|On line DeviceNet is on line, but not

communicating

Init solid green |Link failed (critical) Device has detected an
error that has rendered it incapable
of communicating on the link; for
example, detected a duplicate node
address or network configuration
error

Solid green On line, communicating |DeviceNet is on communication
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24.3 10 LED

This LED provides information of inputs and/or outputs. When Master
get/set input/output data of DCON modules via the i-7241D, the LED would

flash.
condition status indicates
off No data No data is being transmitted or
received
flashingred |Communicating Data is being transmitted or

received
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25 /-segment LED

The i-7241D provides five 7-segment LED displays to show the
information of i-7241D as follows.

@ @ €)
A~
I
00,00 00, 020, 00,

<0 OO0 o

}®

<

®: Show the operation state of i-7241D. If it works normally, the LED displays
the character ‘n’.Otherwise, the LED displays the error character.

7-segment LED Number Description
‘n’ Normal operation
1’ DCON modules init Error
2 i-7241D Hardware error
‘d’ i-7241D Use default setting:
Node ID=1
CAN baud 125K
All 10 connection path= default :
assembly object instance

@: These two LED indicate the DeviceNet node ID of i-7241D by using hex
format. For example, if the DeviceNet node ID of i-7241D is 31, these two

LED will show the characters “1F”.

®: This LED displays the CAN bus baud rate of i-7241D by number 0~2. The
meanings of these numbers are described in the table below.

7-segment LED Number | Baud rate (K BPS)
0 125
1 250
2 500
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@: The RS-485 baud rate of i-7241D is indicated on this LED. The mapping
table between LED number and RS-485 baud rate is displayed on the

following table.

7-segment LED Number | Baud rate (BPS)
0 1200
2400
4800
9600
19200
38400
57600
115200

N[Ol WOIN|~
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2.6 Module support

The i-7241D supports many kinds of DI, DO, Al and AO modules of
i-7K/i-87K series. When users want to use these modules on the DeviceNet
network, they must connect these modules with the COM2 of i-7241D. Then,
the firmware built in the i-7241D will search them for organizing the
corresponding DeviceNet entries automatically. Please refer to the “support
module table.htm” to know which modules are supported by the i-7241D.

This file is located on the following location.
http://ftp.icpdas.com/pub/cd/fieldbus _cd/devicenet/gateway/i-7241d/manual/
or

fieldbus_cd:/devicenet/gateway/i-7241d/manual/
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2.7

1. Select I-7K/1-87K 10
modules in the
DeviceNet application

i

2. Configure I-7K/1-87K
1O modules by DCON
Utility

i

3. Configure DevicNet
gateway device and
create EDS file

i

4. Apply EDS file in
DeviceNet application

5. Start to communicate
with DeviceNet master

I-7241D Application Flowchart

Select the necessary ICP DAS
I-7K/i-87K 10 modules of ICP DAS in
the DeviceNet application.

Configure the baud rate, checksum,
address, data format and type code of the
IO modules by using of the DCON Utility
tool.

1. Connect the COM 2 of the i-7241D
device with those 10 modules.

2. Connect the COML1 from the i-7241D &
the PC’s COM-1 port with the download
cable, CA0910.

3. Execute the utility to configure i-7241D

and establish the EDS file. /

After configuring the 1i-7241D and
creating the specific EDS files, apply
the EDS file to your DeviceNet
application.
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Chapter 3 DeviceNet System

3.1 DeviceNet Introduction

The CAN (Controller Area Network) is a serial communication protocol,
which efficiently supports distributed real-time control with a very high level of
security. It is an especially suited for networking "intelligent" devices as well as
sensors and actuators within a system or sub-system. In CAN networks, there
is no addressing of subscribers or stations in the conventional sense, but
instead, prioritized messages are transmitted.

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 3.1 shows
the DeviceNet layer in the control and information layers.

INFORMATIO

Figure 3.1 DeviceNet layer
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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 10 connections
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.

IDENTIFIER BITS IDENTITY USAGE HEX
10({9|8|7|6|5[4[3[]2|1]0 RANGE
0 |[Group 1 Source MAC ID Group 1 Messages 000 —
Message ID 3ff
1 |0 |[MACID Group 2 Group 2 Messages 400 -
Message ID 5ff
1 1 Group 3 Source MAC ID Message Group 3 600-7bf
Message ID
1 1 |1 |1 |1 |Group4 Message ID |Group 4 Messages 7c0-7ef

Table 3.1 DeviceNet’'s Use of the CAN Identifier Field

The i-7241D 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-to-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
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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 1/0
data and to which the Master distributes 1/O data.

IDENTIFIER BITS IDENTITY USAGE HEX
10({9|8|7|6|5[4(3[2|1]0 RANGE
0 |[Group 1 Source MAC ID Group 1 Messages 000 —
Message ID 3ff
O (1 (1 |0 |0 |Source MACID Slave’s Multicast Poll Response
O |1 [1 |0 |1 [Source MACID Slave’s I/0 Change of State or Cyclic Message
0O 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 [Master's 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 |0 [1 [Masters I/0 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

Table 3.2 DeviceNet Identifiers
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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 i-7241D (Group 2 Only). The next section would explain these
objects. The detail information about Predefined Master/Slave Connection Set
is described in the next section.

Application
Object Identify
Object
@\
Router
DeviceNet
e

Bit Strobe 10,
Message

Connection Class
DeviceNet

Figure 3.2 Object models of i-7241D

Polled IO
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3.2 Predefined Master Slave Connection Set

The i-7241D provides “Predefined Master Slave Connection Set” device.
Users must understand these connection set to know how to operate the
device. The following section explains what the “Predefined Master Slave
Connection Set” is.

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 1/0 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
establishing of a DeviceNet communication environment using less network
and Device resources. The Predefined Set contains one Explicit Messaging
Connection and allows several different /0 Connections which include a Bit
Strobe Command/Response, Poll Command/Response, Change of State and
Cyclic. The following types of messages are processed by a DeviceNet slave.

3.2.1 Explicit 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 J b Explicit

Message

Message

writing attributes
Master Slave

Figure 3.3 The architecture of Explicit message
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3.2.2 1/O Bit Strobe Messages

The Bit-Strobe Command is an I/O message that is transmitted by the
Master. A Bit-Strobe Command has multicast capabilities. Multiple Slaves can
receive and react to the same Bit Strobe Command. The Bit-Strobe response
is an /O message that a Slave transmits back to the Master when the
Bit-Strobe Command has been received. Within a Slave the two messages are
received/ transmitted by a single Connection Object. The architecture is as
figure 3.4.

CTLR1 ﬂ@l] CTLR2 mﬂ 2 il
== 5 ¥
A0
| 7J * *
Sensor Drive1 Drive2 Drivel

Figure 3.4 the architecture of IO bit strobe message
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3.2.3 1/O Poll Messages

The Poll Command 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 is an /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 3.5.

HMI

CTLR1 HDH el
1

=] e

i |8

Sensor Drivel Drive2 Drive3

@
Figure 3.5 The architecture of 10 bit strobe message

1-7241D DeviceNet/DCON Gateway User’s Manual (Version. 1.3 January/2008) ------ 24/117



3.2.4

I/O Change of State/Cyclic Messages

The Change of State Message is transmitted by either the Master or the
Slave. A Change of Sate/Cyclic is directed towards a single specific node
(point-to-point). An Acknowledge Message may be returned in response to this
message. Within either the Master or the Slave the producing Change of State
Message and consuming Acknowledge Message are received or transmitted
by one Connection Object. The consuming Change of State and producing
Acknowledge Message are received or transmitted by a second Connection
Object. The architecture is as figure 3.6 and figure 3.7.

Ll

HMI

CTLR1 CTLR2
==l
Sensor Drivel Drive2 Drive3

Figure 3.6 Architecture of IO COS message

I
=]
y xf‘
Temperature . " .
Sensor Drive1 Drive2 Drive3
Cyclic Rate Cyclic Rate Cyclic Rate
75ms 50ms 25ms

Figure 3.7 Architecture of 10 Cyclic message
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3.3 EDSfile

An Electronic Data Sheet is an external disk that contains information
about configurable attributes for a device, including the object addresses of
each parameter. The following figure shows the configuration of a device
through configuration tool that supports an EDS. The application objects in the
device represent the destination addresses for the configuration data. These
addresses are encoded in the EDS. ICP DAS provides users with CAN
gateway utility software for users to create the suitable EDS file. The EDS file
system architecture is as figure 3.8.

Configuration Data

Configuration tool

v

e ey
\/k\tﬁ;ﬁ‘_“. DeviceMet Network

DCON
Master /RS-485
EDS file

\ | (1-7000/1-87KSeries)

Figure 3.8 Architecture of the 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. The CAN utility is a very powerful tool for the
DeviceNet network. Users can get more DeviceNet Slave information. The
CAN utility can scan i-7K/i-87K IO modules connected with the i-7241D. It also
provides the graph interface for users to make up the EDS file of their system.
For more detail information on this topic, please refer to next section.
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Chapter 4 Devic

This chapter is for users who

eNet Profile Area

want to understand more detailed

information related to the i-7241D device when using the DeviceNet protocol.

This section documents the detailed functions for each object class that is

implemented in the DeviceNet gateway system.

4.1 DeviceNet Statement

General Device Data

of Compliance

Conforms to DeviceNet Specification

Volume I-Release 1.1

Vendor Name ICP DAS
Device Profile Name ICPDAS-17241D
Production Revision 2.1

DeviceNet Physical Conformance Data

Network Power Consumption(Max)

Open-Hardwired

Isolated Physical Layer Yes
LEDs Supported Yes
MAC ID Setting Software
Default MAC ID 0x01

Communication Rate Setting

Software (Default is 125k bits/s)

Predefined Master/Slave Connection
Set

Group 2 Only Server

Fragmented Explicit Message

implemented

yes
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4.2

Identity Object (Class ID: 0x01)

This object provides the identification of and general information about the

device.
Class Attribute
Attribute ID Attribute Data Type Method Value
name

0x01 Revision UINT Get 0001
0x02 Max Instance |UINT Get 1
Class Service

Service Code Service name Support

OxOE Get_Attribute_Single Yes

Instance attribute

Attribute ID Description Data Type Method | Default Value
1 Vendor UINT UINT Get 803
2 Device type UINT Get 0x00
3 Product code UINT Get 1
4 Vendor Revision Struct. of Get 2.1
Major Revision USINT
Minor Revision USINT
5 Status WORD Get 0
6 Serial number UDINT Get 1
7 Product name | Short_String Get "ICPDAS-17241D"
10 Heartbeat Interval USINT Get/Set O(default)
Instance Service
Service Code Service name Support
OxOE Get_Attribute_Single Yes
0x10 Set_Attribute_Single Yes
0x05 Reset Yes
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4.3

DeviceNet object (Class ID:0x03)

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

Class Attribute

) Attribute Default

Attribute ID Data Type Method
name Value

0x01 revision UINT Get 2

Class Service
Service Code Service name Support
OxO0E Get_Attribute_Single Yes

Instance attribute

Attribute ID Description Data Type Method Default Value

1 MAC ID USINT Get/Set 0~63

2 Baud rate USINT Get/Set 0~2

3 BOI USINT Get/Set 0

4 Bus-off counter USINT Get/Set 0

5 Allocation BYTE Get/Set 0

information
Instance Service
Service Code Service name Support

OxO0E Get_Attribute_Single Yes
0x10 Set_Attribute_Single Yes
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4.4

Assembly object (Class ID: 0x04)

The Assembly Object binds the attributes of multiple objects together,
which allows data transfer to or from each object to be sent or received over a
single connection. Assembly objects can be used to bind input data or output
data. The terms, "input” and "output”, are defined from the network’s point of
view. An input will produce data on the network and an output will consume

data from the network.

Class Attribute
Attribute 1D |/ oute Data Type Method | Default Value
name
0x01 revision UINT Get 2
0x02 Max Instance UINT Get 15
Class Service
Service Code Service name Support
OxOE Get_Attribute_Single Yes
Instance attribute
Attribute ID | Attribute name Data Type Method Value
0x03 Data Defined by Get/Set 0
users
Instance Service
Service Code Service name Support
OxOE Get_Attribute_Single Yes
0x10 Set_Attribute_Single Yes
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4.5 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.

Connection Description
Instance ID
1 References the Explicit Messaging Connection into the Server

References the Poll /O Connection

2
3 References the Bit—Strobe 1/0 Connection
4 References the Slave’s Change of State or Cyclic /0O Connection

Class Attribute
Attribute ID | Attribute name Data Type Method Value
0x01 Revision UINT Get 1

Class Service

Service Code Service name Support

OxOE Get_Attribute_Single Yes
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Instance (0x01) attribute — Explicit message connection

Attribute e DeviceNet Default
Description Method

ID Data Type Value
0x01 |[state USINT Get 3
0x02 |instance_type USINT Get 0
0x03 |[transportClass_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 0x20
0x08 |consumed_connection_size UINT Get 0x20
0x09 |expected_packet_rate UINT Get 0x09c4
0x0C |watchdog_timeout_action USINT Get 1
0xOD |produced_connection_path_length| UINT Get 0
OXOE |produced_connection_path EPATH Get Empty
OxOF |consumed_connection_path_length|  UINT Get 0
0x10 |consumed_connection_path EPATH Get Empty
0x11  |production_inhibit_time UINT Get 0

Instance Service
Service Code Service name Support
OxO0E Get_Attribute_Single
0x10 Set_Attribute_Single
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Instance (0x02) attribute — Polling 10 connection

Altribute Description DeviceNet Method |Default Value
ID Data Type

0x01 |state USINT Get 0x01

0x02 |instance_type USINT Get 0x01

0x03 |transportClass_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 No specified
default

0x08 |consumed_connection_size UINT Get No specified
default

0x09 |expected_packet_rate UINT Get 0

0x0C |watchdog_timeout_action USINT Get 0

0xOD |produced_connection_path_length| UINT Get No specified
default

OXOE |produced_connection_path EPATH Get No specified
default

OxOF |consumed_connection_path_length|  UINT Get No specified
default

0x10 |consumed_connection_path EPATH Get No specified
default

0x11 |production_inhibit_time UINT Get 0

Instance Service
Service Code Service name Support
OxOE Get_Attribute_Single Yes
0x10 Set_Attribute_Single Yes
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Instance (0x03) attribute — Bit-Strobe 10 connection

Altribute Description DeviceNet Method |Default Value
ID Data Type

0x01 |state USINT Get 0x01

0x02 |instance_type USINT Get 0x01

0x03 |transportClass_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 0x02

0x07 |produced_connection_size UINT Get No specified
default

0x08 |consumed_connection_size UINT Get 0x08

0x09 |expected_packet_rate UINT Get 0

0x0C |watchdog_timeout_action USINT Get 0

0xOD |produced_connection_path_ length UINT Get No specified
default

OXOE |produced_connection_path EPATH Get No specified
default

OxOF |consumed_connection_path_length|  UINT Get No specified
default

0x10 |consumed_connection_path EPATH Get No specified
default

0x11 |production_inhibit_time UINT Get 0

Instance Service
Service Code Service name Support
OxO0E Get_Attribute_Single Yes
0x10 Set_Attribute_Single Yes
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Instance (0x04) attribute (Acknowledge) — COS/Cyclic 10 connection

Altribute Description DeviceNet Method |Default Value
ID Data Type

0x01 |state USINT Get 0x01

0x02 |instance_type USINT Get 0x01

0x03 |transportClass_trigger BYTE Get 0x02

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 No specified
default

0x08 |consumed_connection_size UINT Get No specified
default

0x09 |expected_packet_rate UINT Get 0

0x0C |watchdog_timeout_action USINT Get 0

0xOD |produced_connection_path_length| UINT Get No specified
default

OXOE |produced_connection_path EPATH Get No specified
default

OxOF |consumed_connection_path_length|  UINT Get No specified
default

0x10 |consumed_connection_path EPATH Get 20h 2Bh 24h 01h

0x11 |production_inhibit_time UINT Get 0

Instance Service
Service Code Service name Support
OxO0E Get_Attribute_Single Yes
0x10 Set_Attribute_Single Yes
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Instance (0x04) attribute (Unacknowledge) — COS/Cyclic 10 connection

Attribute DeviceNet
Description Method |Default Value
ID Data Type
0x01 state USINT Get 0x01
0x02 instance_type USINT Get 0x01
0x03 transportClass_trigger BYTE Get 0x00
0x04 produced_connection_id UINT Get Table 3.2
0x05 consumed_connection_id UINT Get OxFFFF
0x06 initial_comm_characteristics BYTE Get OxOF
0x07 _ _ UINT Get No specified
produced_connection_size
default
0x08 _ _ UINT Get No specified
consumed_connection_size
default
0x09 expected_packet_rate UINT Get 0
0x0C watchdog_timeout_action USINT Get 0
0x0D _ UINT Get No specified
produced_connection_path_ length
default
O0x0E , EPATH Get No specified
produced_connection_path
default
OxOF |consumed_connection_path_length|  UINT Get 0
0x10 consumed_connection_path EPATH Get Empty
0x11 production_inhibit_time UINT Get 0
Instance Service
Service Code Service name Support
OxO0E Get_Attribute_Single Yes
0x10 Set_Attribute_Single Yes

1-7241D DeviceNet/DCON Gateway User’s

Manual (Version. 1.3 January/2008) ------ 36/117




4.6

Application object

(Class ID:0x64)

The application objects are the interfaces between an application and the
DeviceNet Layer. Application Objects attributes contain the application data,
which is to be accessed and exchanged via the DeviceNet. The DeviceNet
accesses the application data by invoking read and write functions. These
functions need to be provided by an Application Object. The i-7241D provides
Get_Attribute_Single and Set_Attribute_Single to read and write data to
i-7K/i-87K 10 modules.

Class Attribute
. . Default
Attribute ID Attribute name Data Type Method
Value
0x01 Revision UINT Get 2
Defined by
0x02 Max Instance UINT Get DCON
modules
DCON Com port )
0x03 , UINT Get/Set defined
Timeout Value
Enable/Disable 0 - Disable
0x04 BYTE Get/Set
watchdog message 1 - Enable
Class Service
Service Code Service name Support
OxOE Get_Attribute_Single Yes
0x10 Set_Attribute_Single Yes
Instance attribute
. L Default
Attribute ID Description Data Type Method
Value
0x01 Module ID DWORD Get 0
0x02 Module address CHAR Get 0
0x03 Checksum CHAR Get 0
0x04 Baud rate DWORD Get 0
0x05 Type Code CHAR Get 0
0x06 Data Format CHAR Get 0
0x07 DCON module data DWORD Get 0
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lose counter
0x08 Enable/Disable watch CHAR Get/Set 0
dog
0x09 |Watch dog time period CHAR Get/Set 50
0x0A Watch dog status CHAR Get 0
0x0B Clear Watch Dog NULL Set NULL
0x0C DO Length CHAR Get 0
0x0D AO Length CHAR Get 0
Ox0E DI Length CHAR Get 0
OxOF Al Length CHAR Get 0
0x10 DO channel num CHAR Get 0
Ox11 AO channel num CHAR Get 0
0x12 DI channel num CHAR Get 0
0x13 Al channel num CHAR Get 0
0x14 DO data Defined by Set/Get 0
module channel
num
0x15 AO data Defined by Set/Get 0
module channel
num
0x16 DI data Defined by Get 0
module channel
num
0x17 Al data Defined by Get 0
module channel
num
0x18 Reset Counter value Defined by Set 0
module channel
num
Instance Service
Service Code Service name Support
OxOE Get_Attribute_Single Yes
0x10 Set_Attribute_Single Yes
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Chapter 5 CAN Gateway Utility

5.1 CAN Gateway Utility Overview

The i-7241D can scan the i-7K modules and assigned these modules to
their application and assembly objects automatically. Users can apply the
i-7241D into the DeviceNet application. They must understand the relationship
between these DeviceNet application and assembly objects in the i-7241D.
ICP DAS provides the CAN Gateway Utility to configure the communication
parameters, 10 connection path and the EDS file for the i-7241D device. The
software also provides the information of assembly and application objects.
The Utility can also scan the i-7K modules on the 485 bus in the i-7241D.

Before users start to use the i-7241D, they must set the i-7K/i-87K 10
modules to have a different ID, 0x01~0x0F, and same baud-rate. If the
modules have the same ID or different baud-rate, it would cause errors in the
system. ICP DAS provides DCON Utility to configure the DCON modules. The
DCON Utility can free download in the following web site.

http://www.icpdas.com/download/7000/7000.htm

For more information about how to configure the i-7K/i-87K modules,
please refer to the user manual of the i-7K/87K modules.

After configuring the i-7K/i-87K 10 modules by using the DCON utility tool,
users can use the CAN Gateway Utility to configure the DeviceNet connection
path and create a relative EDS file.

aloix

DCON (I-7000/1-87KSeries)
Figure 5-1 CAN_GW Utility architecture
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5.2 Configuration with the CAN gateway Utility

Step 1: Download the CAN Gateway Ulility setup files from
http://www.icpdas.com/download/can/Gateway Converter.htm or CD-ROM
disk drive in the path of “fieldbus_cd/devicenet/gateway/i-7241D/utility/.

Step 2: Execute the setup.exe file to install CAN Gateway Utility.

Step 3: A “Welcome” window pops up to prompt user as Fig 5-2 shown.

CAN_GW Utility Setup X

Welcome to the InstallShield Wizard for
- CAM_GW Utility

The InztallShieldR Wizard will ingtall CAM_GW ity on
wour computer. To continue, click Mest.

MHext » | Cancel

Fig 5-2. Welcome dialog
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Step 4: Click “Next” button and A “Choose Destination Location” window pops
up to prompt user as Fig 5-3 shown.

CAN_GW Utility Setup

Chooze Destination Location

Select folder where zetup will install files.

G [ngtall CaM_Ghw Litility bo:
CAICPDASACAMN_Gatewayh Change...

¢ Back Mewt » | Cancel

Fig 5-3. “Choose Destination Location” dialog
Step 5: Click “Next” button and A “Ready to Install” window pops up to prompt
user as Fig 5-4 shown.

CAN_GW Utility Setup

Ready to Install the Program

The wizard iz ready to begin installation.

Click Install ta begin the inztallation.

[F wou want to review or change any of pour installation zettings, click Back. Click Cancel to exit
the wizard.

¢ Back [nztall | Cancel |

Fig 5-4. “Ready to Install the Program” dialog
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Step 6: Click the “Next” button and start to install the CAN Gateway Utility to
the system. After finishing the process, A “Complete” window pops up to
prompt user as Fig 5-5 shown.

CAN_GW Utility Setup

InstallS hield Wizard Complete
]

The InstallShield wWizard has successfully installed CAMN_GW
[tility. Click Firnish to exit the wizard.

Finizh |

Fig 5-5. “Complete” dialog

Step 7: After finishing installing the CAN Gateway Ultility, users can find
CAN_GW Utility as following figure 5-6.

172430
75400 »
72310 b
M 172410 -

Bl CAM_Gateway
MiniQS7 Utilicy Yer 3,16
Madbus Utilicy
CAN_Slave
axCommzk

Snaglt 7

Startup

71a8e

@ Internet Explorer
Microsoft Access
@ Microsoft AckiveSync
Microsoft Excel

) Microsoft FrontPage

* » - B
* v w - B

o IF241D0uickSkark

=| Readme

[Z] whatrews

Microsoft PowerPoint
Microsoft Word

W MSM Explorer

IQ Outlook Express
b Psadmin

" Remote Assistance

all Programs B

Fig 5-6. You can find “CAN_GW Utility“ at Start in the task bar
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5.3 Uninstall CAN Gateway Utility

You can uninstall CAN gateway Utility software by following describing
steps:
Step 1: Clicking Start in the task bar, then clicking Setting/Control Panel as
shown in Fig 5-10.

ﬂ-' Conkraol Panel

Setk Program Access and
Defaults

;:é Printers and Faxes

@ Help and Suppaork

all Programs D =) Run...
ﬁ| Log CFF | © | Turn OFF Cormputer

3 Windows Explorer -

Fig 5-10. Select settings

Step 2: Click Add/Remove Programs icon as shown in Fig 5-11.

E- Control Panel |:| |§| |X|
File Edit Miew Favorites Tools  Help ‘E"

OBack .\‘_;J lm ﬁSearch H__f' Folders -.- % lh @ @ x

Address | [ Contral Panel v‘ e
n A~

E’I Control Panel 3 6 - § %
Remave

Accessibility  Add Hardwarg driniskrative
E} Switch o Cakegory Yiew Options Tools
Programs
D E E Y

add or

See Also -
Autamatic EDE Zx-Server Date and Time
ﬂ Windows Update pdates Administrakor Driver ...
&) Help and Support =] il 2
o | & 4 e
Display Folder Options Fonts zame
Controllers

i) &= D

Tnfm Tnl'w 4 MHIE
Fig 5-11. Click “Add/Remove Programs”

1<
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Step 3: Select the “CAN GW Utility” then click button “Change/Remove” to start
the uninstall process. Then select the “Remove” option and click the “Next”
button to remove the software.

I Add or, Remove Programs

=1 —

.‘ Currently installed programs: [ show updates Sort by | Name v |
Change or -
Remove = CAMN_GW Utility
Programs

17100

Click hete For s ort infarmation.
N ANDATLONS
3 - C -
add Hew 70 change this program or re rom your computer, click Change/Remave ’

Programs
&5 can_sL utilicy Size  7.85MB
@ % Cr-Programmer 3.0 Size  14.60MB
Add/Remove — [ CH-Server Size  11.59MB
Windows .
Components L@ Ci-Server Driver Management Tool
& Ci-Server PLC Tools Size  11.59ME

(i'_“u “

CAN_GW Utility Setup

Welcome

Modify, repair, or remove the program.

Ywelcome to the CaM_GWw Utility Setup Maintenance program. Thig program lets you modify the
current inztallation. Click one of the options below.

" Modify

Select new program components to add or select currently installed
cormpohents ko remove.

" Repair
ﬁ Reinztall all program components installed by the previous setup.

f* Hemowve

@ Remove all inztalled components.

MHext » | Cancel
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Step 4: Click the “Yes” button to remove the software as shown in Fig 5-12.

CAN_GW Utility Setup

Do ol wank to complekely remove the selected application and all of its components?

Yes Mo

Fig 5-12. Click the button “Yes” to remove the software

Step 5: Click the “Finish” button to finish the uninstalling process. Refer to Fig
5-13.

CAN_GW Utility Setup

Maintenance Complete
]

|nztallShield “wizard haz finished performing maintenance
aperationz on CAR_GW Litility.

Finizh |

Fig 5-13. Click button “Finish”.
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5.4 CAN Gateway Utility Steps

Before using this utility software, please make sure that you have
connected the i-7241D and your PC. And set the i-7K/87K modules with the
DCON Utility tool. The architecture is depicted in the following figure 5-14.

xztx , RS-232

" Available
COM port
RS-4
PC 5-485 : :

/
DCON (I-7000/1-87K Series)

i-7241D

o COM 1
..\:\ COoMm 2

Fig 5-14. The configuration architecture of the i-7241D

Step 1. Turn off the i-7241D. Connect the INIT* pin with the GND pin of the
i-7241D as figure 5-15.

W 15 170 Modules of I-TK/T-87TK series
B Online Change MAC IIVBaudRate of CA

5.8.8.8.6.

1K Vde isolation on CAN side

Gound
Connect to PC COM port

* o T
Cable CA0910 +10 ~ =30V

Fig 5-15. The wire connection of the i-7241D

1-7241D DeviceNet/DCON Gateway User’s Manual (Version. 1.3 January/2008) ------ 46/117



Step 2: Turn on the i-7241D. Then execute the CAN_GW.exe file. The startup
figure would be displayed as figure 5-16.

CAN Gateway Utility

CAM bus Card 3! .

= =z
hh !' ir.3 el VR
| = DeviceNet | Modbies
4 b 3‘,‘ cm«:pe.g ocoN | frc 4ad

ﬁ ; CAN Gateway

SaM devices

LEUN
(=700 13T KSeries]

ICP DAS CO., LTD CAM Utility Release revision: verl 2

Httpawruew icpdas.com
Copyrightc 2003-2004 ICP DAS CO, LTD. Al rights reserved

Fig 5-16. Start-up figure
After shows the startup figure, the software figure would be displayed as figure
5-17.

-'-:'- General Setting ﬂ
File #hout
~Communication Firmware %ersion
FC COkd PDWIEDM1 vl _ S
- 7188x series Situation
-CAN Parameter Setting——— - CAN Parameter Viewer ———
Application Layer
’7 " CAMNopen " DeviceMet
Build EDS File |  Exit Program |

Fig 5-17. “General-Setting” window
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Step 3: Press the “Connect” button to connect the i-7241D. Then the “Com
Port Scan Parameter Setting” dialog will be pop-up as follows. Please set the
correct com port communication parameters to scan the i-7K modules. Then
press the “OK” button to begin the modules scans as figure 5-18.

8 General Setting i x|

File  Ahout

~Communication Firmware “ersian |
FCCOM PDrt:l vl Connect
- 4| status |Cannecting [l

- {188x series Situation

% Com Part Scan Parameters Setting |

COM Port SCAN Parameters Setting

COM2
(Baudratel 9500 BPS vl Time-:-utl 200 EheckSumI Dizable vl

~CAN Parameter Setting CAN Parameter Viewer

Application Layer
[ " CAMopen i DeviceMet

Build EDS File | Exit Program

Fig 5-18 “Com Port Scan Parameters Setting”

Step 4: When the i-7K modules scan is finished; the result of scan will be
compared with the parameters stored in the EEPROM of the i-7241D. If any
difference has been detected, the warning message will pop up as figure 5-19.

warnning x|

ftkached modules da not makch the confiquration stared in EEPROMI

Fig 5-19 Warning message dialog
Because of the default connected module is I-7012, 1-7021, 1-7053 and |-7043.
If users connect the i-7241D with any different 1/0O module described above,
the “Attached modules do not match the configuration store in EEPROM!”
warning message may pop up. In this case, the default value will be shown on
each parameter setting field. If no error or warning message occurs, the last
setting value will be displayed on each parameter setting field.
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Step 5: When the i-7K modules scan is finished; a related information dialog
box will be displayed as figure 5-20.

£. General Setting
File  &bout

Communication

FCCOM Fort: |coM g -

7188x% series Situation

CAN Bus

\

CAM Channel

CAN Parameter Setting

Connect

X]

Firmware “Wersion |2,|]1_2|]|]5;|]2;|]5

Status: |Seting Ok

RS-485

COM2

CAN Parameter Viewer

Application Layer Application Layer | DeviceMet
i CAMopen (* DeviceMet Eaud rate | 175 EBPS
Baud rate | 125 KBPS j MNode 1D | 1
HNODE ID | 1

Exit Program

Build EDS File |

Step 6: Click the “CAN Channe
configuration information will be g

Fig 5-20

I” button, El so that the CAN bus
iven. Then, users can set the necessary CAN

bus communication information. Afterwards, click the “Setting” button to finish
the CAN parameter setting. The CAN Parameter Viewer frame on the right
hand side indicates the parameter setting result. After clicking the “Setting”

button, users can see that the each field value of the CAN Parameter Viewer

frame is changed to the value co
on the left hand side as Fig 5-21.

nfigured in the CAN Parameter Setting frame

CAN Parameter Viewer

-CAN Parameter Setting———
Application Layer Application Layer | DeviceMet

o D o TS
Baud rate | 125  KEPS j Mode D | 1
NODE ID | 1 i

_Seting || g Eps Fie | ExitProgram
Fig 5-21
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Step 7: Press the “COM 2~ EI button to display the com 2 bus
configuration information on the i-7241D. Press the “Setting” button to set the
needed CAN bus communication information in the dialog box as figure 5-22.

-COM2 Parameter Setting COM2 Parameter Viewer

Checksum | Dizable
Sheekoun | Dissble 7] Baudrate | 9600 BPS
Baud rate | 9500 EPS j Timeout | 200

Timeout | 200 Setting |

Build EDS File | Exit Program

Fig 5-22

Step 8: Start to build the specific EDS file for the i-7241D. If the 1/O connection
path stored in EEPROM of i-7241D is not correct. The warring dialog would
pop-up as figure 5-23.

& Hutilite

Fig 5-23

Step 9: Start to build the specific EDS file for your DeviceNet gateway. The
DeviceNet EDS file information is set according to the following dialog box.
Users can configure the relative information for their EDS file using a dialog
box like Fig 5-24.

x|
~EDS File Information
Drescription: Cieele
- Poll Info
Produced Connection INDne vl Consumed Connection  [pgne j
~Strobe Info
Produced Connection INDne vl MR
- COS{Cyclic Info
Produced Cannection INone j' R
ol
gy | il = ]
Yiew Dcon Application Assembly O]
Info Yiew Objcet View Back Finish
Fig 5-24
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Step 10: Setting the EDS file information and give it a description in the
description box provided as figure 5-25.

-~EDS File Information

Thiz EDS file iz for DCOM ;I .~ [|'ing-chieh Chao
Description: | product 2004/05/29 el

N I

Fig 5-25

Step 11: Set the Polling/Bit Strobe/COS/Cyclic IO connection path for the
i-7241D as figure 5-26.

- Poll Info
Froduced Connection INDnE j Conzumed Connection |y j
OUTPUT 07 (&szembly)
~Strobe Info OUTPUT 02[4ssembly]
Produced Connection INDnE j wmunsns | JUTPUT 03(D0 App.0T)
OUTPUT 04(&0 App.02]

-COS{Cyclic Info

Produced Connection IN':'”E

- I R

Fig 5-26

Step 12: The i-7241D also provides i-7K/i-87K IO modules, application objects
and assembly objects information for wusers by clicking either

() B
Yiew Dcon Application Assembly
Info Yiew Objcet View

the button, the button or the button. Then,
these windows would pop-up as figure 5-27, figure 5-28 and figure 5-29
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#5 DNSEDS

~EDS File Information

Dezcription:

& DCON Information

L ~DCON Information

;I Created B

= Mo, Addresz. Mame  Type Code

1 O=01 | 7043 O=40 =00
2 O=02 | Y053 O=40 0=03
L 3 0«03 | 702 032 000
4 0«04 | 72 0=03 000

Al
=100 x|
Data Farrmat) DO Ch Murm | AD0 ChMum| DI ChMum | Al Ch M -
16 i i i
1] i 16 i
1] 1 ] ] | |
] 1 1

(=

Application Assembly
Yiew Objcet View Back Finish
Fig 5-27 DCON information
X

( EDS File Information

i Application Object

~Application Objec

Instance No. IDtpefettl) | Memelatt?) [ Addessiet®) | Baudittdl | TepeCodiattsl | Dea
1 0 7042 0x01 10 x40 [
2 2 7053 002 10 O]
3 1 7021 003 10 032
4 7 72 0014 10 04018
| i
T = | B
View Dcon Application Assembly O]
Info Yiew Objcet View Back Finish

Fig 5-28 Application object information
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7 DNSEDS

|—EDS File Information

% Lemmbly Object =101 x|
~Assembly Object
Output Instance | Input Instance |
10 HO. | Inz.|D [Hex) | Ing Length | Mapping 0 | Mapping 1 | -
1 E4 3 F04300~07 F043:08~15 ]
2 B5 2 70211 F021:1 Z:

| _>I_I
View Dcon Application Assembly T Wrmil]
Info Yiew Objcet View Back Finish

Fig 5-29 Assembly object information

Step 13: Click the “Finish” button to complete the DNS_DCON gateway
configuration and the system will create the EDS file for users as Fig 5-30.

Application
Yiew

View ﬁcnn

Info

Assembly
Objcet View

Finish

A4

Fig 5-30 Press “Finish” button to finish and create an EDS file.

Step 14: When finish the process, the main window would pop-up.

the “Exit program” button to exit the program.

Then press

You can find the EDS file for the specific i-7241D. The file name is
DCONDNS1.eds. The char “1” represent Node ID. Therefore, Users can apply

the EDS file in the DeviceNet application as figure 5-30.
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I [ 3

BEE REE HBA0 SHAH

% IGPDAS-DNS Gateway Electronic Data Sheet =
% File Description Section :
% This EDF file is for DCOH protocol. 2885786713
$ Created by Yu Len Chen
3 Errrree Er T Errrrrrerre
% Device Information: ICF DAS DeviceMet Slave Gateway
$
§================== Application Object Information { Class ID : BX6Y4 ) ===================
$ Instance No. Att.1 2 3 4 5 1] T 8 9 18 1 12 13 14 —
$ Inst. Mum I0Type Hame Add{H}) Baud TC DF DOL AODL DIL AIL DOC AOC DIC AIC
§
$ 1 a 7843 a1 86 48H @88 82 a8 a8 a8 16 aa a8 a8
$ 2 2 7853 a2 86 48H 83 a8 a8 a2 a8 an aa 16 a8
$ 3 1 821 a3 86 32H 688 a8 a2 a8 a8 an i a8 a8
$ 4 T 7812 a4y 86 B8H 88 ™ a8 ig] a2 az aa a1 i
$
5 ======= Assembly Dhject Information { Class ID - BxBY4 ) ===================
$ Instance ID Data Legnth 10 TYPE Data HMapping.
e
$ ID: Bx64 a3 Digital Output fa43:068~87 7O43:88™15 Fe12:4867e
$ ID: Bx65 02 Analog Output 7821:1 7821:1
$ ID: Bx66 a3 Digital Input f053:88~87 7653:88™15 FO12:86~88
$ ID: Bx67 02 Analog Input 7012:1 7@12:1
$ Errrrer Er T Errrrrrerre
[File]

DescText = "ICPDAS DeviceMet I/0 Gontroller ™;

CreateDate = B6-13-20805; $ created

CreateTime = 13:43:50;

HodDate = 13:43:58;

Revision = 2.8; % revision of EDS
[Pevice]

VendCode = §683; % Vendor Code

UendHame = "ICPDAS"; % Vendor Hame

ProdType = 8; $ Product Type
Kl o 4

‘Fig 5-30 Parts of EDS file

Note: There is some DCON information in the EDS file. Users can also see the
DCON information form the EDS file.
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Chapter 6 The components of Assembly Object

6.1 Components of the Assembly object

The Assembly Object binds the attributes of multiple objects, which allows
data transfer to or from each object to be sent or received over a single
connection. The i-7241D provides many assembly objects for users. The
number of assembly objects is decided on by the i-7K/i-87K IO modules used.
Every 10 modules represents an application object instance. The i-7241D
device would arrange the application instances in order by module address.
Assembly object instances consist of these application object attributes. A
sketch map is provided below.

Figure 6-1 The assembly objects in i-7241D

Note: There are some examples for users. Please refer to the next section 6.2.

1-7241D DeviceNet/DCON Gateway User’s Manual (Version. 1.3 January/2008) ------ 55/117



6.2 Examples of Assembly objects in i-7241D

There are many IO examples related to the i-7241D in this section. These
demos should help users to understand the i-7241D to a suitable degree.

Example 1:

In the demo, apply I-7043 (address 0x01), I-7053 (address 0x02), I-7021
(address 0x03) and I-7012 (address 0x04) in the system. Users can scan the
DCON modules from CAN Gateway Utility. In the demo, users can refer to the
figure 6-2 to know the information of modules.

& DCON Information _I_I- m| 5'
~DCON Information

Mo, | Addresz Mame TypeCode | Data Format DO ChMum ) AQ ChMum . DI ChMum | Al Ch M
1 0=01 7043 040 =00 16 1] 1] 1]
2 | 0«02 | FO53 040 0=03 1] 1] 16 1]
3| w03 | FO0A1 032 =00 1] 1 1] 1]
4 | 0«04 0 72 008 0=00 2 1] 1 1

Figure 6-2 DCON modules information

And, the application object information is as figure 6-3.
F A pplication Object ;[lel

~Application Objec

Instance Mo, I0 ppefatt1] | Mamefat2] | Addessiatt3] | Baudiatd] | TypeCodigtt5) [ Dea
1 0 7043 01 10 040 [
2 2 7053 %02 10 040
3 1 7021 0x03 10 0432
4 7 7012 0404 10 008

Figure 6-3 Information of application objects
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Besides, the utility also shows the assembly objects information as the figure

6-4 below.

I Lzsembly Object

ol x|
~Assembly Object
Output Instance I Input Instance I
10 MO, | InzID [Hex] | Ihs Length | tapping 0 | M apping 1 | -
1 B4 3 F043:00~07 F043:08715 |
2 G5 2 F021:1 70211 {:

e

Figure 6-4 the information of Assembly objects

The i-7241D would arrange the application objects according to the table 6-1.

Application| Module Module DO AO DI Al

Instance ID| Address name Length(Byte) | Length(Byte) | Length(Byte) |Length(Byte)
0x01 0x01 7043 16 0 0 0
0x02 0x02 7053 0 0 16 0
0x03 0x03 7021 0 1 0 0
0x04 0x04 7012 2 0 1 1

Table 6-1 Application objects in the system

According the application objects, i-7241D would arranges the assembly
objects as table 6-2.

Assembly Object Instance ID Data Length(Byte) Component modules
0x64 DO: 2+1=3 7043, 7012
0x65 AO: 2 7021
0x66 DI: 2+1 7053, 7021
0x67 Al: 2 7012

Table 6-2 Assembly objects in the system
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Example2:

If users apply I-7066 (address 0x01), 1-7033 (address 0x02), 1-87024
(address 0x03) and 1-87017 (address 0x04) in the system, the i-7241D would
arrange these assembly and application objects according to the following

table.

Application| Module | Module DO AO DI Al
Instance | Address | name Length(Byte) | Length(Byte) | Length(Byte) |Length(Byte)

ID
0x01 0x01 7066 1 0 0 0
0x02 0x04 7033 0 0 0 6
0x03 0x05 87024 0 8 0 0
0x04 0x06 87017 0 0 0 16

Refer to the application object instances. The i-7241D would define the
assembly object instances according to the following table.

Assembly Object Instance ID

Data Length(Byte)

Component modules

0x64 DO: 1 7066(ch0~ch6)
0x65 AO: 8 7016(ch0~ch3)
0x66 Al: 22 87017(ch0~ch7),7033(ch0~ch2)

This demo lacks of DI module. Therefore, the numbers of assembly object is 3.
If the demo has DI modules, the number of assembly objects would be 4. And
the assembly object instance ID of DI components is 0x65.
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Example 3:
If users apply I-7017 (address 0x01), I1-7043 (address 0x02), and |-7053
(address 0x04) in the system, the DeviceNet gateway would arrange these

assembly and application objects according to the following table.

Application| Module Module DO AO DI Al
Instance | Address name | Length(Byte) | Length(Byte) | Length(Byte) |Length(Byte)
0x01 0x01 7017 0 0 0 16
0x02 0x02 7043 2 0 0 0
0x03 0x04 7053 0 0 2 0

Refer to the application object instances. The DeviceNet gateway would define

the assembly object instances according to the following table.

Assembly Object Instance ID

Data Length(Byte)

Component modules

0x64 DO: 2 7043
0x65 DI: 2 7053
0x66 Al: 16 7017

Note: In this example, the AO data length is 0. Therefore, we have three
instances. One is assembly object instance (0x64) of DO. One is assembly
object instance (0x65) of DI. The last is assembly object instance (0x66) of Al
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Example 4:
If users apply I-7017 (address 0x01) and |-7053 (address 0x04) into the

system, the i-7241D would arrange these assembly and application objects

according to the following table.

Application| Module Module DO Length AO Length DI Length Al
Instance Address name (Byte) (Byte) (Byte) Length
ID (Byte)

0x01 0x01 7017 0 0 0 16

0x02 0x04 7053 0 0 2 0

Refer to the application object instances. The DeviceNet gateway would define
the assembly object instances according to the following table.

Assembly Object Instance ID

Data Length(Byte)

Component modules

0x64

DI: 2

7053

0x65

Al: 16

7017

Note: In this example, the total data lengths for DO and AO are 0. Therefore,
the assembly objects instances are 2. The one is the assembly object instance
(0Ox64) for DI. The other is the assembly object instance (0x65) for Al.
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Chapter 7 DeviceNet Communication Set

7.1 DeviceNet Communication Set Introduction

Thei-7241D is a “Group 2 Only Slave” device, and supports the
“Predefined Master/slave Connection Set”. To communicate with this device,
the process for establishing a connection is important. In addition, we provide
some examples on how to access |10 modules.

The CAN Identifier Fields associated with the Predefined Master/Slave
Connection Set for the i-7241D are given in the table below. The below table
defines the Identifiers that are to be used with all the connection based
messaging involved in the Predefined Master/Slave Connection Set for the
i-7241D.

IDENTIFIER BITS IDENTITY USAGE HEX
10({9|8|7|6|5[4(3[2|1]0 RANGE
0 |[Group 1 Source MAC ID Group 1 Messages 000 —
Message ID 3ff
O |1 |1 |0 |1 |Source MAC ID Slave’s I/0 Change of State or Cyclic Message
O (1 (1 |1 |0 |Source MACID Slave’s 1/0 Bit—Strobe Response Message
O |1 |1 |1 |1 |Source MAC ID Slave’s 1/0 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 |Destination MAC ID 0 |1 |0 [Master's 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 |0 [1 [Master's I/0 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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1 11 |1 |1 |1 |Group4 MessageID |Group 4 Messages 000 —
3ff
111 |1 |1 |2C Communication Faulted Response
Message
111 {1 |1 |2D Communication Faulted Request

Message

The following table lists the Error Codes that may be present in the
General Error Code field of an Error Response message.

Error code
- General Error code| Additional Error Additional Error
Error Condition .
(Hex) Condition Code (Hex)
Invalid allocation
. 02
choice
Invalid
Resource
) 02 Unconnected 03
unavailable
request
Poll After
04
COS_CYCLIC
Service not
08 None FF
support
Invalid attribute
9 None FF
value
Already in
requested 0B None FF
mode/state
Object state
J . 0oC Class specific error 01
conflict
Attribute not
OE None FF
settable
Privilege violation OF None FF
Device state
] 10 None FF
conflict
Reply data t
eply aata 100 11 None FF
large
Not enough data 13 None FF
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Attri
ribute not 14 None FE
supported
Too much data 15 None FF
Object d t
lec .oes no 16 None FF
exist
FRAGMENTATION
17 None FF
EQ
Invalid parameter 20 None FF

The following steps may be useful to those users who would like to implement
their DeviceNet applications using the command set.

1. Requests the use of the Predefined Master/Slave Connection Set.

2. Use the Master’s Explicit Request Messages to set expected_packet
_rate attribute of IO connection and make I/O Connection Object
State established.

3. There are two ways to access 10 modules. The first method is by way
of the 10 connection object. The other is by using an explicit

message to set/get the IO attribute of application object.

4. Release the use of the Predefined Master/Slave Connection Set.
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7.2 Examples on the DeviceNet communication set

7.2.1 Request the use of the Predefined Master/Slave Connection Set

An unconnected explicit messaging request sent by the Master node via a
destination node’s Group 2 Only Unconnected Explicit Request Message to
requests the use of the Predefined Master/Slave Connection set. The example
shows how to use these connection sets. In this demo, the Master establishes
the Explicit Message, Poll IO and Bit-Strobe IO connections.

The figure below shows the Group 2 Only Unconnected Explicit
connection Identifier Fields.

IDENTIFIER BITS

101987 |6]|5

4

3

IDENTITY USAGE

HEX
RANGE

1 [0 |Source MAC ID

0 |1 |1 |Slave’s Explicit/ Unconnected Response Messages

1 |0 |Destination MAC ID

N
N
o

Messages

Group 2 Only Unconnected Explicit Request

Note: i-7241D(Slave): Node ID=0x09, Master node ID=0x0A

Master(MAC ID =0x0A)

Slave (MAC ID =0x09)

_ Group 2 Message

Destination MAC 1D=0x09
Message ID =6

Frag=0. Transaction ID=0. Source MAC ID= 0x0A

ID=10 001001 110. Data= 0A 4

Service=Allocate_Master/Slave_Connection_Set Request

Class ID=3
Instance ID=1

| _

|1 _
|1

| 1

B 030107 0A

_ Allocation Choice=Explicit, Polled & Bit Strobe
|  _Allocator’s MAC ID=0x0A

v

_ Group 2 Message

Source MAC ID=0x09
Message ID =3

Frag=0. Transaction ID=0. Destination MAC ID= 0x0A

|
|
ID=10 001001 011. Data= 0A CB 00

Service=Allocate_Master/Slave_Connection_Set Response

Connection Message Body Format = DeviceNet (8/8)

<«

1-7241D DeviceNet/DCON Gateway User’s

Manual (Version. 1.3 January/2008)

64/117




7.2.2 How to apply the Poll 10 connection

Poll Command and Response messages move any amount of I1/O data
between a Master and its Polled Slaves. The example explains how to apply
the Poll 10 connection in the DeviceNet application.

Note: i-7241D: Node ID=0x09, Master node ID=0x0A

The figure below shows Poll I/O connection Identifier Fields.

IDENTIFIER BITS IDENTITY USAGE HEX
10({9|8|7|6|5[4(3[2|1]0 RANGE
1 |0 |Destination MAC ID 1 |0 |1 [Master’s I/O Poll Command/Change of State/Cyclic

Message
1 |0 |Source MAC ID 0 [1 |1 |[Slave’s Explicit/ Unconnected Response Messages
1 |0 |Destination MAC ID 1 (1 |0 |[Group 2 Only Unconnected Explicit Request
Messages
1 |0 |Destination MAC ID 1 |0 |0 [Master's Explicit Request Messages
O (1 (1 |1 |1 |Source MACID Slave’s 1/0 Poll Response Message

1. Request the use of the Predefined Master/Slave Connection set

Master (MAC ID =0x0A) Slave (MAC ID =0x09)

_ Group 2 Message

_ Destination MAC ID=0x09

Message ID =6

Frag=0. Transaction ID=0. Source MAC ID= 0x0A

_ Service=Allocate_Master/Slave_Connection_Set Request

| _ Class ID=3
| | _ Instance ID=1
| | | _Allocation Choice=Explicit, Polled & Bit Strobe
| | | | _Allocator’s MAC ID=0x0A

ID=10 001001 110. Data= 0A 4B 03 01 07 0A

v

_ Group 2 Message

_ Source MAC ID=0x09

Message ID =3

Frag=0. Transaction ID=0. Destination MAC ID= 0x0A
Service=Allocate_Master/Slave_Connection_Set Response

Connection Message Body Format = DeviceNet (8/8)

|
|
ID=10 001001 011. Data= 0A CB 00

P
<«
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2. Apply the Master’'s Explicit Request Messages to set the
expected_packet _rate attribute for the IO connection and let the 1/O
Connection Object State established.

Master (MAC 1D =0x0A) Slave (MAC ID =0x09)

_ Group 2 Message
_ Destination MAC 1D=0x09
Message 1D =4

[
||
g
ID=10 001001 100. Data= OA 10 05 02 09 0A OE

Frag=0. Transaction ID=0. Source MAC ID= 0x0A
Service=Set Attribute Request
Class ID=5
_ Instance ID=2 ( Poll 10 connection Instance ID )
| _ Attribute ID=9
| | _Attribute Data= OXOEOA

v

_ Group 2 Message

Source MAC ID=0x09
Message ID =3

[

||

|
ID=10 001001 011. Data= 0A 90 10 OE

Frag=0. Transaction ID=0. Source MAC ID= 0x0A
Service= Set Attribute Response
Response Attribute Data=0x0E10

<«
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3. Apply the Poll 10 connection to access the I/O modules

Master (MAC ID =0x0A)

Group 2 Message
Destination MAC ID=0x09

|_ _ Message ID =5
| |
| | _ Poll Output Data

| | |
ID=10 001001 101. Data= FF FF

Slave (MAC ID =0x09)

A 4

Group 1 Message
_ Message ID =F
_ Source MAC ID=0x09
| _ Poll Response Data

I
||
|

ID=0 1111 001001. Data= FF DF
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7.2.3

The Bit-Strobe IO connection example

Bit-Stroboe Command and Response messages rapidly move small

amounts of I/O data between a master and its Bit-Strobe slaves.

IDENTIFIER BITS IDENTITY USAGE HEX
10({9|8|7|6|5[4(3[2|1]0 RANGE
O (1 |1 (1 |0 |Source MACID Slave’s I/O Bit—Strobe Response Message
1 [0 |Source MAC ID 0 |0 |0 [Masters I/O Bit-Strobe Command Message
1 [0 |Source MAC ID 0 |1 |1 |Slave’s Explicit/ Unconnected Response Messages
1 |0 [|Destination MAC ID 1 |1 |0 |Group 2 Only Unconnected Explicit Request

Messages

1 |0 |Destination MAC ID 1 |0 |0 [Master's Explicit Request Messages
Note: i-7241D: Node ID=0x09, Master node ID=0x0a

1. Requests the use of the Predefined Master/Slave Connection set

Master (MAC ID =0x0A)

Slave (MAC ID =0x09)

_ Group 2 Message

Destination MAC ID=0x09
Message ID =6

Frag=0. Transaction ID=0. Source MAC ID= 0x0A
Service=Allocate_Master/Slave_Connection_Set Request
Class ID=3

ID=10 001001 110. Data= 0A 4

I
|
|
|
B 03

I
I
01

Instance ID=1

_ Allocation Choice=Explicit, Polled & Bit Strobe

|  _Allocator’s MAC ID=0x0A
07 0A

v

_ Group 2 Message
_ Source MAC ID=0x09

Message ID =3
Frag=0. Transaction ID=0. Destination MAC ID= 0x0A

Service=Allocate_Master/Slave_Connection_Set Response

ID=10 001001 011. Data= OA CB

|
I
I
00

Connection Message Body Format = DeviceNet (88)

<«
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2. Apply the Master's Explicit Request

Messages to

set the

expected packet_rate attribute for the IO connection and let the 1/O

Connection Object State established.

Master (MAC ID =0x0A)

Slave (MAC ID =0x09)

_ Group 2 Message
_ Destination MAC ID=0x09
Message ID =4

Class ID=5

I
|
|
|
|
| _ Attribute ID=9
|

[
||
]

ID=10 001001 100. Data= OA 10 05 03 09 0A OE

Frag=0. Transaction ID=0. Source MAC ID= 0x0A
Service=Set Attribute Request

Instance ID=3 ( Bit Strobe 10 connection Instance ID )

|  _Attribute Data= OXOEOA

v

_ Group 2 Message
Source MAC ID=0x09
Message ID =3

| _
||
||
| | |
ID=10 001001 011. Data= 0A 90 10 OE

<

Frag=0. Transaction ID=0. Destination MAC ID= 0x0A
Service= Set Attribute Response
Response Attribute Data=0x0E10

3. Apply the Bit-Strobe 10 connection to access the I1/O modules

Master (MAC ID =0x0A)

Slave (MAC ID =0x09)

Group 2 Message
Destination MAC ID=0x09

|_ _ Message ID =0
| |
| | _ Bit-Strobe 64-bit Output Data

| | |
ID=10 001001 000. Data= FF FF FF FF FF FF FF FF

v

Group 1 Message
Message ID =E
_ Source MAC ID=0x09
| _ Bit-Strobe Response Data

|

|

| | |
1110 001001. Data= FF DF

1
|
|
|

ID=0

-

<
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7.2.4

COS/Cyclic 10 with Acknowledge connection example

The Change of State/Cyclic connection sets use the connection instance
2 (the polled connection instance) for master to slave data production and
slave to master acknowledgment. Connection instance 4 is used for slave to
master data production and master to slave acknowledgment. If a device does
not support the poll, and has no support for output data, connection instance 2
does not need to be installed.

IDENTIFIER BITS IDENTITY USAGE HEX
10({9|8|7|6|5(4(3[2|1]0 RANGE
O (1 |1 [0 |1 |Source MACID Slave’s I/O Change of State or Cyclic Message
1 |0 |Destination MAC ID 0 [1 |0 [Master's Change of State or Cyclic Acknowledge
Message
1 |0 |Source MAC ID 0 [1 |1 |[Slave’s Explicit/ Unconnected Response Messages
1 |0 |Destination MAC ID 1 |1 |0 |[Group 2 Only Unconnected Explicit Request
Messages
1 |0 |Destination MAC ID 1 |0 |0 [Master's Explicit Request Messages

Note: i-7241D: Node ID=0x09, Master node ID=0x0a

1. Requests the use of the Predefined Master/Slave Connection set

Master (MAC ID =0x0A)

Slave (MAC ID =0x09)

ID=10 001001 110. Data= 0A 4

Group 2 Message

_ Destination MAC ID=0x09

Message ID =6
Frag=0. Transaction ID=0. Source MAC ID= 0x0A

Service=Allocate_Master/Slave_Connection_Set Request

| _ Class ID=3

| | _ Instance ID=1

| | | _Allocation Choice=Explicit &Cyclic
| | | | _Allocator’s MAC ID=0x0A
B 030121 0A

v

Group 2 Message

_ Source MAC ID=0x09

|
|
ID=10 001001 011. Data= 0A CB 00

Message ID =3
Frag=0. Transaction ID=0. Destination MAC ID= 0x0A

Service=Allocate_Master/Slave_Connection_Set Response

Connection Message Body Format = DeviceNet (8/8)

<«
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2. Apply the Master's Explicit Request Messages to set the
expected packet_rate attribute for the IO connection and let the 1/O
Connection Object State established.

Master (MAC ID =0x0A) Slave (MAC ID =0x09)

_ Group 2 Message

_ Destination MAC ID=0x09

Message ID =4

Frag=0. Transaction ID=0. Source MAC ID= 0x0A

Service=Set Attribute Request

Class ID=5

Instance ID=4 ( Cyclic 10O connection Instance ID )
| _ Attribute ID=9
| | _Attribute Data= OXOEOA

04 09 0A OE

[

||

!
ID=10 001001 100. Data= 0A 10 05

v

_ Group 2 Message
Source MAC ID=0x09
Message ID =3
Frag=0. Transaction ID=0. Destination MAC ID= 0x0A
Service= Set Attribute Response

|
[
[
(.
| | Response Attribute Data=0x0E10
[

[

I

| _
||
||
| | |
ID=10 001001 011. Data= 0A 90 10 OE

<
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3. Start to transfer |10 data via the Cyclic 10 connection.

Slave (MAC ID =0x09)

Group 1 Message
_ Message ID =D
_ Source MAC ID=0x09
| _ Cyclic Output Data of 2 bytes

|
||
||
|
ID= 0 1101 001001. Data= FF DF
<

Master Acknowledge

Group 2 Message

_ Destination MAC ID=0x09

| _ Message ID =2

| |

| | _No response data
ID=10 001001 010. Data= No data

v

Slave (MAC ID =0x09)

Group 1 Message
_ Message ID =D
_ Source MAC ID=0x09
| _ Cyclic Output Data of 2 bytes

|
||
||
|
ID= 0 1101 001001. Data= FF DF
<

Master Acknowledge

Group 2 Message

_ Destination MAC ID=0x09

| _ Message ID =2

| |

| | _No response data
ID=10 001001 010. Data= No data

A 4
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7.25 COS/Cyclic 10 without Acknowledge connection example

Note: i-7241D: Node ID=0x09, Master node ID=0x0A

1. Requests the use of the Predefined Master/Slave Connection set

Master (MAC ID =0x0A) Slave (MAC ID =0x09)

_ Group 2 Message

_ Destination MAC 1D=0x09

Message ID =6

Frag=0. Transaction ID=0. Source MAC ID= 0x0A

_ Service=Allocate_Master/Slave_Connection_Set Request

| _ClassID=3
| | Instance ID=1
| | | _Allocation Choice=Ack suppression, Cyclic &Explicit
| | | | _Allocator’s MAC ID=0x0A

1D=10 001001 110. Data= 0A 4B 03 01 61 0A

v

_ Group 2 Message
Source MAC ID=0x09
Message ID =3
Frag=0. Transaction ID=0. Destination MAC ID= 0x0A
Service=Allocate_Master/Slave_Connection_Set Response
Connection Message Body Format = DeviceNet (8/8)

|
||
||
| | |
ID=10 001001 011. Data= 0A CB 00

<
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2.

Apply the Master’'s Explicit Request

Messages

to set the

expected packet_rate attribute for the IO connection and let the 1/O
Connection Object State established.

Master (MAC ID =0x0A)

Slave (MAC ID =0x09)

[

||

!
ID=10 001001 100. Data= 0A 10 05

_ Group 2 Message
_ Destination MAC ID=0x09
Message ID =4

Service=Set Attribute Request
Class ID=5

Instance ID=4 ( Cyclic IO ¢
_ Attribute ID=9

I
I
04 09 0A OE

Frag=0. Transaction ID=0. Source MAC ID= 0x0A

|  _Attribute Data= OXOEOA

onnection Instance ID )

v

<

[

||

g
ID=10 001001 011. Data= 0A 90 10

_ Group 2 Message
Source MAC ID=0x09
Message ID =3

Service= Set Attribute Response

|
[
[
(.
| | Response Attribute Data=0x0E10
[

[

I

I
|
|
|
| |
OE

Frag=0. Transaction ID=0. Destination MAC ID= 0x0A

3.

Slave transmits data cyclically.

Slave (MAC ID =0x09)

Group 1 Message
Message ID =D
_ Source MAC ID=0x09
| _ Cyclic Output Data of 2 bytes

I
||
||
|
ID= 0 1101 001001. Data= FF DF

P

<

Slave (MAC ID =0x09)

ID=

Group 1 Message
Message ID =D
_ Source MAC ID=0x09
| _ Cyclic Output Data of 2 bytes

I
||

||

|

0 1101 001001. Data= FF DF

P

<
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7.2.6 Change Node ID example

If necessarily, users must change MAC ID of i-7241D. For example, the
i-7241D duplicates ID faults. There could be the same ID of device in the
network. Therefore, the i-7241D supports the ability of on-line change the baud
rate of CAN. Please refer to the following example.

Note: i-7241D: Node ID=0x03, Master node ID=0x0A

1. Requests the use of the Predefined Master/Slave Connection set

Master (MAC ID =0x0A) Slave (MAC ID =0x03)

_ Group 2 Message
_ Destination MAC 1D=0x03
Message ID =6
Frag=0. Transaction ID=0. Source MAC ID= 0x0A
_ Service=Allocate_Master/Slave_Connection_Set Request
| _ClassID=3
| | _ Instance ID=1
| | | _Allocation Choice= Explicit
| | | | | | _Allocator’s MAC ID=0x0A
ID=10 000011 110. Data= 0A 4B 03 01 01 OA

\ 4

_ Group 2 Message
Source MAC ID=0x03
Message ID =3
Frag=0. Transaction ID=0. Destination MAC ID= 0x0A
Service=Allocate_Master/Slave_Connection_Set Response
Connection Message Body Format = DeviceNet (8/8)

|
| |
ID=10 000011 011. Data= 0A CB 00

<
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2. Apply the Master’s Explicit Request Messages to change the Slave
MAC ID.

Master (MAC ID =0x0A) Slave (MAC ID =0x03)

_ Group 2 Message

_ Destination MAC 1D=0x03

Message ID =4

Frag=0. Transaction ID=0. Source MAC ID= 0x0A
Service=Set Attribute Request

Class ID=3

_ Instance ID=1
_ Attribute ID=1
| _ Attribute Data= 0x09 — new MAC ID

I
I
I
I
I
I
I I

I I

01 01 09 OE

[

||

|
ID=10 000011 100. Data= 0A 10 03

\ 4

Group 2 Message
Source MAC ID=0x03
Message ID =3
Frag=0. Transaction ID=0. Destination MAC ID= 0x0A
Service= Set Attribute Response

I
I I
ID=10 000011 011. Data= 0A 90

3.

After i-7241D changes the MAC ID, it would send out the shutdown

message.

Slave (MAC ID =0x03)

Group 2 Message
Source MAC ID=0x03
Message ID =3
Frag=0. Transaction ID=0. Destination MAC ID=0x0A
Service code= 0x4E, Device Shutdown message
Class ID=3
_ Instance ID=1
| | | ] | | _ Shutdown Code
ID=10 000011 011. Data= OA CE 03 00 01 00 04 00

<
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4. Then thei-7241D would send out the duplicated message.

Slave (MAC ID =0x09)

_ Group 2 Message
Source MAC ID=0x09
Message ID =7
_ Physical Port Number=0
| Vendor 1D= 803
| ___Serial Number=1
| |

| | | |
ID=10 001001 111. Data= 00 23 03 01 00 00 00

<

Slave (MAC ID =0x09)

_ Group 2 Message
Source MAC ID=0x09
Message ID =7
_ Physical Port Number=0
| Vendor 1D= 803
| ___Serial Number=1
| |

| | | |
ID=10 001001 111. Data= 00 23 03 01 00 00 00

<
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7.2.7 Change CAN Baud Rate

i-7241D provides the ability for changing the baud rate of CAN. But after
finishing change baud rate, the new baud rate would be not effective
immediately. Must to request reset service to reset i-7241D.

1. Requests the use of the Predefined Master/Slave Connection set

Master (MAC ID =0x0A) Slave (MAC ID =0x09)

_ Group 2 Message
_ Destination MAC 1D=0x09
Message ID =6
Frag=0. Transaction ID=0. Source MAC ID= 0x0A
_ Service=Allocate_Master/Slave_Connection_Set Request
| _ClassID=3
| | Instance ID=1
| | | _Allocation Choice= Explicit
| | | | _Allocator’s MAC ID=0x0A
1D=10 001001 110. Data= 0A 4B 03 01 01 OA

\ 4

_ Group 2 Message
Source MAC ID=0x09
Message ID =3
Frag=0. Transaction ID=0. Destination MAC ID= 0x0A
Service=Allocate_Master/Slave_Connection_Set Response
Connection Message Body Format = DeviceNet (8/8)

|
| |
ID=10 001001 011. Data= 0A CB 00

<
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2. Apply the the Master’'s Explicit Request Messages to change the
Slave’s Baud Rate.

Master (MAC ID =0x0A) Slave (MAC ID =0x09)

_ Group 2 Message
_ Destination MAC 1D=0x09
Message ID =4
Frag=0. Transaction ID=0. Destination MAC ID= 0x0A
_ Service=Set Attribute Request
| _ClassID=3
| | _ Instance ID=1
| | | _Attribute ID=2
| | | | _Attribute Data= 0x01 — new Baud Rate
ID=10 001001 100. Data= 0A 10 03 01 02 01 00

\ 4

Group 2 Message
Source MAC ID=0x09
Message ID =3
Frag=0. Transaction ID=0. Destination MAC ID= 0x0A
Service= Set Attribute Response

I
| |
ID=10 001001 011. Data= 0A 90

Note: After finishing the changing to the MAC ID on-line, the i-7241D will send
a shutdown message and reset. However if users want to change the baud
rate of CAN bus, they must send the reset service to reset the i-7241D. Then
the new the baud rate of the i-7241D will become effective.
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7.2.8 Reset Service

This service can reset device. If users change baud rate of CAN, i-7241D
must be reset.

Note: i-7241D: Node ID=0x09, Master node ID=0x0a

1. Requests the use of the Predefined Master/Slave Connection set

Master (MAC ID =0x0A) Slave (MAC ID =0x09)

_ Group 2 Message
_ Destination MAC 1D=0x09
Message ID =6
Frag=0. Transaction ID=0. Source MAC ID= 0x0A
_ Service=Allocate_Master/Slave_Connection_Set Request
| _ClassID=3
| | Instance ID=1
| | | _Allocation Choice= Explicit
| | | | _Allocator’s MAC ID=0x0A
1D=10 001001 110. Data= 0A 4B 03 01 01 OA

\ 4

_ Group 2 Message
Source MAC ID=0x09
Message ID =3
Frag=0. Transaction ID=0. Destination MAC ID= 0x0A
Service=Allocate_Master/Slave_Connection_Set Response
Connection Message Body Format = DeviceNet (8/8)

|
| |
ID=10 001001 110. Data= 0A CB 00

<
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2. Apply the Master’'s Explicit Request Messages to set the Identify
object. The service ID (0x05) is reset service.

Master (MAC ID =0x0A) Slave (MAC ID =0x09)

_ Group 2 Message
Destination MAC ID=0x09
Message ID =4
Frag=0. Transaction ID=0. Source MAC ID= 0x0A
_ Service=Reset service
| _ClassID=1
| | _ Instance ID=1
| | | | _Attribute Data= 0x09 — new MAC ID
ID=10 001001 100. Data= 0A 05 01 01 00

v

Group 2 Message
Source MAC ID=0x09
Message ID =3
Frag=0. Transaction ID=0. Destination MAC ID= 0x0A
Service= Reset Response

I
| |
ID=10 001001 011. Data= OA 85

a

Send the shutdown message to the CAN bus.
Slave (MAC ID =0x09)

_ Group 2 Message
Source MAC ID=0x09
Message ID =3
_ Frag=0. Transaction ID=0. Destination MAC ID=9
|  _ Service code= 0x4E, Device Shutdown message
|| __ Class ID=1
I _ Instance ID=1
| | Shutdown Code
ID=10 001001 011. Data= OA CE 01 00 01 00 04 00

<
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3. Afteri-7241D sends out the shutdown message, it will reset and send
Duplicated ID messages.

Slave (MAC ID =0x09)

_ Group 2 Message
Source MAC ID=0x09
Message ID =7
Physical Port Number=0
_ Vendor ID= 803
| __Serial Number=1

I I I | |
ID=10 001001 111. Data= 00 23 03 01 00 00 00

<
<«

Slave (MAC ID =0x09)

Group 2 Message
Source MAC ID=0x09
Message ID =7
Physical Port Number=0
_ Vendor ID= 803
| __Serial Number=1

I I I | |
ID=10 001001 111. Data= 00 23 03 01 00 00 00

<
<«
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7.2.9 DEVICE HEARTBEAT

This message broadcasts the current state of the device. This message is
transmitted by a group 2 only server as an Unconnected Response Message
(Message Group 2, Message ID 3). The Slave Node ID(i-7241D) is 0x09.

Note: i-7241D: Node ID=0x09, Master node ID=0x0A

1. Requests the use of the Predefined Master/Slave Connection set

Master (MAC ID =0x0A) Slave (MAC ID =0x09)

_ Group 2 Message
_ Destination MAC 1D=0x09
Message ID =6
Frag=0. Transaction ID=0. Source MAC ID= 0x0A
_ Service=Allocate_Master/Slave_Connection_Set Request
| _ClassID=3
| | Instance ID=1
| | | _Allocation Choice= Explicit
| | | | _Allocator’s MAC ID=0x0A
1D=10 001001 110. Data= 0A 4B 03 01 01 OA

\ 4

_ Group 2 Message
Source MAC ID=0x09
Message ID =3
Frag=0. Transaction ID=0. Destination MAC ID= 0x0A
Service=Allocate_Master/Slave_Connection_Set Response
Connection Message Body Format = DeviceNet (88)

|
| |
ID=10 001001 011. Data= 0A CB 00

<
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2. Apply the Master’'s Explicit Request Messages to set the Identify
object, service(0Ox05)=reset.

Master (MAC ID =0x0A) Slave (MAC ID =0x09)

_ Group 2 Message
_ Destination MAC 1D=0x09
Message ID =4
Frag=0. Transaction ID=0. Source MAC ID= 0x0A
_ Service=set attribute
| _ClassID=1
| | _ Instance ID=1
| | | _Attribute ID=0x0A
| | | | _Attribute Data= 2 seconds
1D=10 001001 100. Data= 0A 10 01 01 0A 02 00

v

_ Group 2 Message
Source MAC ID=0x09
Message ID =3
Frag=0. Destination MAC ID= 0x09
Service code=0x4D

_ ldentity Object Instance ID=1

| _ Device State=3
_____EV, SF, UF, DF and Consistency value

I
|
| _
| | _

| |
AN

ID=10 001001 011. Data=0A CD 01 00 03 00 00 00

a

If users want to cancel the heartbeat message, please set the heartbeat
interval attribute value of the Identity object instance to zero.
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7.2.10 OFFLINE CONNECTION SET

This section describes the Offline Connection Set Messaging Protocol and
presents the details associated with the establishment of Offline Connection
Set ownership. Support of the Offline Connection Set is optional for all types of
devices.

1 |11 |1 |1 |1 |[Group4 MessageID |Group 4 Messages 000 —
3ff
111 (1|1 |2C Communication Faulted Response
Message
111 |1 |1 |2D Communication Faulted Request
Message

Note: i-7241D: Node ID=0x09, Master node ID=0x0a

In this example, the i-7241D is set to an off-line state, because it has a
duplicated fault. We can then apply the offline connection set to change the
i-7241D’s baud rate.

1. Apply the Communication Faulted Request message to
communicate with offline devices. (Group 4, message 2D, service: 4B)
Master (MAC ID =0x0A)

Group 4 Message
Message ID=0x2D

match=0, value=0x3f
Service=0x4B
_Time Delay Byte Offset

I

| _
| | _
.
ID=11111 101101. Data=3F 4B 02

v

Slave (MAC ID =0x09)

_ Group 4 Message

| Message ID=0x2C

| _ Physical Port Number

| | _Vendor ID

| | | __Serial Number

1D=11111 101100. Data= 00 23 03 01 00 00 00

<
<
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2. Apply the Communication Faulted Request message to change the
node ID of i-7241D. (Group 4, message 2D , service: 4D)

Request message:
Master (MAC ID =0x0A)

Group 4 Message
Message ID=0x2D
New MAC ID=7
Service=0x4D
_Vendor ID

[
0
ID=11111 101101. Data=07 4D 23 03 01 00 00 00

Serial Number

\ 4

3. When the i-7241D finishes changing the node ID, it will send the
duplicated message to the CAN bus.

Slave (MAC ID =0x07)

Group 2 Message
Source MAC ID=0x07
Message ID =7
_ Physical Port Number=0
| _ Vendor ID= 803
| | __Serial Number=1
|

|
ID=10 000111 111. Data= 00 23 03 01 00 00 00

P
<«

_ Group 2 Message
Source MAC ID=0x07
Message ID =7
_ Physical Port Number=0
| _ Vendor ID= 803
| | __Serial Number=1
|

I
I
| |
| |
| |
|
ID=10 000111 111. Data= 00 23 03 01 00 00 00

P
<«
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7.2.11 The Watchdog operation of DCON modules

The host watchdog in DCON modules is a software function to monitor the
host's operation status. Its purpose is to prevent the network from
communication or host halt. When the timeout interval expired, the module will
turn all outputs to predefined Safe Value. For detail information, please refer to
the DCON manual. In addition, the i-7241D can enable/disable watch dog
function of DCON modules via explicit messages. This section will show how
to enable/disable the examples.

Note: i-7241D: Node ID=0x09, Master node ID=0x0A
1. Requests the use of the Predefined Master/Slave Connection set

Master (MAC ID =0x0A) Slave (MAC ID =0x09)

_ Group 2 Message
_ Destination MAC 1D=0x09
Message ID =6
Frag=0. Transaction ID=0. Source MAC ID= 0x0A
_ Service=Allocate_Master/Slave_Connection_Set Request
| _ClassID=3
| | Instance ID=1
| | | _Allocation Choice= Explicit
| | | | _Allocator’s MAC ID=0x0A
1D=10 001001 110. Data= 0A 4B 03 01 01 OA

\ 4

_ Group 2 Message
Source MAC ID=0x09
Message ID =3
Frag=0. Transaction ID=0. Destination MAC ID= 0x0A
Service=Allocate_Master/Slave_Connection_Set Response
Connection Message Body Format = DeviceNet (8/8)

|
| |
ID=10 001001 011. Data= 0A CB 00

<
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2. Apply the Master's Explicit Request Messages to enable the

Watchdog of DCON module.

The instance attribute ID to enable/disable the watchdog of DCON modules is
7. Users can refer to section 3-5 for more information about watchdog function.

In addition, the safe value of DCON modules is the current output.

Master (MAC ID =0x0A) Slave (MAC ID =0x09)

_ Group 2 Message

_ Destination MAC ID=0x09

Message ID =4

Frag=0. Transaction ID=0. Source MAC ID= 0x0A
Service=set attribute

Class ID=100

_ Instance ID=100

_ Attribute ID= 0x08
|  _Attribute Data= 1 (1-Enable, 0-Disable)

I
I
|
I
I
I I

I I

0308 01

[
||
|
ID=10 001001 100. Data= 0A 10 64

v

Group 2 Message
Source MAC ID=0x09
Message ID =3
Frag=0. Transaction ID=0. Destination MAC ID= 0x0A
Service= Set Attribute Response

I
| Set attribute successfully
ID=10 001001 011. Data= 0A 90

Before watchdog of DCON modules is time out, users can disable the
watchdog function of DCON modules via setting the same attribute ID data to

0.
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3. Apply the Master’'s Explicit Request Messages to enable the
DNS_DCON gateway to send “Host OK” message to DCON modules.

Master (MAC 1D =0x0A) Slave (MAC ID =0x09)

_ Group 2 Message
_ Destination MAC 1D=0x09
Message ID =4
Frag=0. Transaction ID=0. Source MAC ID= 0x0A
Service=set attribute
Class ID=100
Instance ID=00

_ Attribute ID= 0x04
|  _ Attribute Data= 1 (1-Enable, 0-Disable)

I
I
I
I
I
I
I I

I I

00 04 01

[

||

|
ID=10 001001 100. Data= 0A 10 64

v

Group 2 Message
Source MAC ID=0x09
Message ID =3
Frag=0. Transaction ID=0. Destination MAC ID= 0x0A
Service= Set Attribute Response

I
| Set attribute successfully
ID=10 001001 011. Data= 0A 90

a

After setting the attribute value as 1, the i-7241D will send “Host OK” message
to DCON modules. Also, master can set the value to 0 to disable the i-7241D
to send “Host OK” message to DCON modules.
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4. Apply the Master’s Explicit Request Messages to read the watchdog
status of DCON modules.

Master (MAC ID =0x0A) Slave (MAC ID =0x09)

_ Group 2 Message
_ Destination MAC ID=0x09
Message ID =4
Frag=0. Transaction ID=0. Source MAC ID= 0x0A

Service=get attribute

_ Class ID=100

| _ Instance ID=03

| | _Attribute ID=0x0a

| 1]
ID=10 001001 100. Data= OA OE 64 00 04

v

Group 2 Message

Source MAC ID=0x09

Message ID =3
_ Frag=0. Transaction ID=0. Destination MAC ID= 0x0A
| _ Service= Set Attribute Response

| | _Response data (1-time out, O- not time out)

|

| |
ID=10 001001 011. Data= 0A 1E 01

a
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5. Apply the Master’s Explicit Request Messages to reset the module
status.

Master (MAC ID =0x0A) Slave (MAC ID =0x09)

_ Group 2 Message
_ Destination MAC ID=0x09
Message ID =4
Frag=0. Transaction ID=0. Source MAC ID= 0x0A
Service=set attribute
Class ID=100
_ Instance ID=03
| _ Attribute ID=0x0B
| | _ Attribute Data= NULL
00 04

[
||
|
ID=10 001001 100. Data= 0A 10 64

v

Group 2 Message
Source MAC ID=0x09
Message ID =3
Frag=0. Transaction ID=0. Destination MAC ID= 0x0A
Service= Set Attribute Response

i
| _ Reset module status successfully
ID=10 001001 011. Data= 0A 90

Before the watchdog is time out, users can not disable the watchdog via this
explicit message. But users can disable the watchdog via setting the instance
ID (0x08) to 0.
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7.2.12 Fragmentation example

Note: i-7241D: Node ID=0x09, Master node ID=0x0A

Unacknowledged Fragmentation example

Fragmentation of an I/O message is performed in an Unacknowledged
fashion. Unacknowledged fragmentation consists of the back-back
transmission of the fragments from the transmitting module. The receiving
module(s) returns no acknowledgments (other than the CAN-provided Ack) on
a per-fragment basis. The Connection simply invokes the Link Producer’s
Send service as necessary to move the message without waiting for any
specific acknowledgment from the receiving module(s).

In this demo, the polling consumed size is 10 bytes. Master must send
fragmented messages. Data=0102030405060708090A. Assume that the 1/0O
Connection has been established.

Master (MAC ID =0x0A)

_ Group 2 Message
| _ Destination MAC 1D=0x09

| | _ Message ID =5

| |

| | | _ Fragment Type= First Fragment, Fragment Count=0
| | 1% portion of the 1/0 data
ID=10 001001 101. Data= 00 01 02 03 04 05 06 07

\ 4

Master (MAC ID =0x0A)

Group 2 Message
Destination MAC ID=0x09

[

| | _ Message ID =5

[ |

| | | _ Fragment Type= Final Fragment, Fragment Count=1

| | | | final portion of the I/O data
ID=10 001001 101. Data= 81 08 09 0A

\ 4
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Acknowledge Fragmentation

Fragmentation of an Explicit Message is performed in an Acknowledged
fashion. Acknowledged fragmentation consists of the transmission of a
fragment from the transmitting module followed by the transmission of an
acknowledgment by the receiving module. The receiving module
acknowledges the reception of each fragment. This provides a degree of flow
control. The assumption is that larger bodies of information may be moved
across Explicit Messaging Connections (e.g. Upload/Download functions) and,
as such, a degree of flow control is necessary.

In this demo, assume the attribute data=0102030405060708090A. The
assembly instance ID=4, attribute=3.

Note: i-7241D: Node ID=0x09, Master node ID=0x0A

1. Requests the use of the Predefined Master/Slave Connection set

Master (MAC ID =0x0A) Slave (MAC ID =0x09)

_ Group 2 Message
_ Destination MAC ID=0x09
_ Message ID =6
Frag=0. Transaction ID=0. Source MAC ID= 0x0A
_ Service=Allocate_Master/Slave_Connection_Set Request
| _ Class ID=3
| | _ Instance ID=1
| | | _Allocation Choice= Explicit
| | | | _Allocator’s MAC ID=0x0A
ID=10 001001 110. Data= 0A 4B 03 01 01 0A

A 4

_ Group 2 Message

_ Source MAC ID=0x09

_ Message ID =3

Frag=0. Transaction ID=0. Destination MAC ID= 0x0A
Service=Allocate_Master/Slave_Connection_Set Response

Connection Message Body Format = DeviceNet (88)

|
|
ID=10 001001 011. Data= 0A CB 00

<«
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2. Apply the Master’s Explicit Request Messages to set the Assembly
object, service (0x10)=set attribute service.
Data=0102030405060708090A.

Master (MAC ID =0x0A)

_ Group 2 Message
_ Destination MAC ID=0x09
_ Message ID =4
_ Frag=0. Transaction ID=0. Source MAC ID= 0x0A
_ Fragment Type= First Fragment, Fragment Count=0
Service=set attribute
Class ID=4
Instance ID=2

|
|
|
|
|
|
| Attribute ID= 0x03
|

|

| _
|1 _
|1
|1
|1
| 1|
ID=10 001001 100. Data= 8a 00 10 04 02

040

\ 4

Slave (MAC ID =0x09)

Group 2 Message
Source MAC ID=0x09
Message ID =3
Frag=0. Destination MAC ID= 0x0A

[
[
[
| | Fragment Type= Acknowledge, Fragment Count=0
[

|

| _
|
| | | _Ack State=Success
ID=10 001001 011. Data=8A C0 00

a

Master (MAC ID =0x0A)

Group 2 Message
Destination MAC ID=0x09
Message ID =4
Frag=0. Transaction ID=0. Source MAC ID= 0x0A
Fragment Type= First Fragment, Fragment Count=1

| _
[
[
[ _
| | | _ Attribute Data
| |

| N
ID=10 001001 100. Data= 8a 41 03 04 05 06 07 08

v
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Slave (MAC ID =0x09)

Group 2 Message
Source MAC ID=0x09
Message ID =3
Frag=1. Destination MAC ID= 0x0A

|
[
[
| | Fragment Type= Acknowledge, Fragment Count=0
[

I

| _
|
| | | _Ack State=Success
ID=10 001001 011. Data=8A C1 00

<

Master (MAC ID =0x0A)

Group 2 Message
Destination MAC ID=0x09
Message ID =4
Frag=1. Transaction ID=0. Source MAC ID= 0x0A

|_ _ Fragment Type= Final Fragment, Fragment Count=2
| ] _ Attribute Data
||

|
1D=10 001001 100. Data= 8a 82 09 0A

\ 4

Slave (MAC ID =0x09)

Group 2 Message
Source MAC ID=0x09
Message ID =3
Frag=1. Destination MAC ID= 0x0A

|
[
[
| | Fragment Type= Acknowledge, Fragment Count=0
[

I

| _
|
| | | _Ack State=Success
ID=10 001001 011. Data=8A C2 00

<
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Chapter 8 Interpreting Analog Module Data

8.1 Analog Input Module Data transfer

Because the i-7241D only supports the hex format, all of the Al channels
need to transfer to the hex format when storing into this object. The
transformation equation is shown below.

HexValue — H min
H max— H min

FloatValue = [ ]* (F max— F min)+ F min

The FloatValue is the result after transformation. The HexValue is the
value which wants to be transferred. The Hmax and Hmin is the maximum and
minimum values of the 2's complement hex range. The Fmax and Fmin is the
maximum and minimum value of the float range. User can find out the Hmax,
Hmin, Fmax, and Fmin, in the appendix B. For example, The input range of the
module I-7017 is set to -10V ~ +10V. According to the table in the appendix B,
we can find out the range for hex format is 0x8000 (+32767) ~ Ox7FFF
(-32768). Therefore, if the value got from the Al channel of the I-7017 is
0x1234, the Al value with float format can be calculated as follows.

4660 — (— 32768)
32767 — (- 32768)

By the way, any Al value which is bigger then the maximum value of the input

J *(10V —(~10V )+ (-10V ) » 1.422V

range will be set to the maximum value of the input range automatically. And,
the Al value which is small then the minimum value of the input range is also
set to the minimum value of the input range automatically.
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8.2 Analog Output Module Data transfer

Because the i-7241D doesn’t support float format, user need to transfer
the AO value form float format to hex format. It is similar with the Al situation.
The transformation equation is as follows.

FloatValue — F min
F max— F min

HexValue :( j*(H max— H min)+ H min

The HexValue is the result after transformation. The FloatValue is the
value which wants to be transferred. The Fmax and Fmin is the maximum and
minimum values of the float range. The Hmax and Hmin is the maximum and
minimum value of the 2's complement hex range. User can find out the Fmax,
Fmin, Hmax, and Hmin in the Appendix B.
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Appendix A: Dimension and Mounting
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Appendix B: Analog I/0O Transformation Table

In order to look up the requirement information, we separate the
transformation table into several parts according to the DCON module name.
And they are shown below.

® |-7005

® |-7012(D), I-7012F(D), I-7014(D), I-7017, 1-7017F, 1-7017C, I-7017R,
I-7017RC, 1-87017, 1-87017R

|-87017RC

|-87017W-A5

I-7013(D), 1-7013(D), I-7015, 1-87013

I-7011(D), 1-7011P(D),I-7016(D),7016P(D), I1-7018, I-7018P, I-7018R,
I-7018BL,I-7018Z, I-7019R, 1-87018, 1-87018R, 1-87018Z

I-87019R

1-7021

|-7022, 1-87022

1-7024, 1-87024

1-87026

I-7080(D), 1-7080B(D), 1-87082

I-7083(D), I-7083B(D)

Note : The i-7241D does not support user-defined types of i-7005.
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Type Code | Thermistor | Data Format +F 5. -F.S.
Type
PreCon Type | Engineering unit | +240.00 | -030.00
60 I11 % of FSR. +100.00 | -012.50
10K @ 25°C | 2's comp HEX TFFE FOOD
-30 ~ 240°F Ohms +000539 441736000
) Engimeening umit | +150.00 | -050.00
61 ;2“;”% % of FSR__ | +100.00 | -033.33
50 fl_%bsc 2's comp HEX 1333 D336
B } Ohms +000037 2141340200
Fenwell U Engineening unit | +150.00 | +000.00
62 K @ 15°C % of FSR. +100.00 | +000.00
- 0 H“'l” "’TD;C 2’s comp HEX TFEFE 0000
B Ohms +000037 210065300
_ . Engineenng unit | +100.00 | -080.00
63 | 1002 ro [ %of FSR__| +100.00 | -080.00
80 :164_:53::" 2's comp HEX | 7FFF 9994
Ohms H000014 3740144700
_ . Engineening unit | +100.00 | -080.00
64 BYDS'I@L ?‘?:E % of FSR +100.00 | -080.00
80 l’lﬁﬁﬁc" 2's comp HEX | 7FFF 0904
Ohms +000035 80676600
. . Engineening unit | +100.00 | -070.00
65 1;}5; %::E:;C % of FSR. +100.00 | -070.00
- 70 F_'"-l’ {J_{J-.GC. 2’s comp HEX TFFE A667
Ohms +000106.4H+132600.0
o . Engimeening umit | +150.00 | -050.00
6 loaoy o [ % of FSR | +100.00 | -033.33
L_:_‘ Di_"'l’ “"_{J-:‘:C | 2’scomp HEX | 7FFF D356
B } Ohms +000041 841510000
e . Engineerning unit | +150.00 | -040.00
67 Bgﬂbﬂl g‘ I:EGXC % of FSR. +100.00 | -026.67
40 F_"‘l’ _{d;c | 2°s comp HEX TFFF DDDE
3 Ohms +000055.64101000.0
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Type Code | Thermistor | Data Format +F.5. -F.5.
Type
- . Engineering unit | +150.00 | -040.00
s 53&} g P;EXC “%of FSR__| +100.00 | 026.67
40 F_"‘l’ 50°C 2's comp HEX TFFF DDDE
Ohms +000092.7H168300.0
. . Engineening unit | +150.00 | -030.00
6 ﬁgﬂ“‘g I,g_] P;EXC % of FSR__| +100.00 | -020.00
30 F_"‘l’ 50°C 2’s comp HEX TFEE E66T
Ohms +000111.5H106200.0
e . Engineering unit | +150.00 | -030.00
oA 13}?'}-’2 E“I”‘C % of FSR__| +100.00 | -020.00
30 rj ??{JSC 2's comp HEX TFFF E&G7T
Ohms +000185.9H-177000.0
) Engmeernng unit | +150.00 | -030.00
6B 1{;{; Iz‘d"'::, % of FSR__| +100.00 | -020.00
30 ruli{}FC 2's comp HEX 333 Efiﬁ?
Ohms +000237.01-135200.0
. Engineering unit | +200.00 | -010.00
6C 3:‘}?; 2"1‘:‘: % of FSR__| +100.00 | -005.00
10 FE{;{FC 2’s comp HEX TFFF 1599331
Ohms +000186.7H158000.0

Back to Appendix B

Note : The i-7241D does not support user-defined types of i-7005.
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1-7012(D), I-7012F(D), 1-7014(D), 1-7017, 1-7017F, 1-7017C, I-7017R, I-7017RC,
[-87017, 1-87017R

g:::li Input Range Data Format +F.5. Zero -E.5.

Engmeer Unit +10.000 | +00.000 | -10.000

08 | -10to+10WV % of FSK +100.00 | +000.00 | -100.00
2's complement HEX | 7FFF 0000 S000

Engmeer Unit +5.0000 | +0.0000 | -5.0000

09 Ste WV % of FSR +100.00 | +000.00 | -100.00
2's complement HEX | TFFF 0000 2000

Engmeer Unit +1.0000 | +0.0000 | -1.0000

DA Slto+1WV %o of FSR +100.00 | +000.00 | -100.00
2's complement HEX | 7FFF 0000 3000

Engmeer Unit +300.00 | +000.00 | -300.00

0B —SD-I}I;?\IFHGD % of FSR +100.00 | +000.00 | -100.00
2's complement HEX | 7FFF 0000 2000

Engmeer Unit +150.00 | +000.00 | -150.00

oc —1:’14};13;150 % of FSR +100.00 | +000.00 | -100.00
2's complement HEX | TFFF 0000 2000

Engmeer Unit +20.000 | +00.000 | -20.000

oD _jﬂ;;+2qj % of FSR. +100.00 | +000.00 | -100.00
2's complement HEX | T7FFF 0000 3000

Back to Appendix B
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[-87017RC

EZZ: Input Range Data Format Full Scale Zero li\:l:lgeslt::lz
Engineer Unit +04.000 +00.0000 +20.000
07 -4mA to +20mA % of FSR +100.00 +000.00 -100.00
2's Complement HEX TFFF 0000 8000
Engineer Unit +20.000 +00.0000 -20.000
0D -20mA to +20mA % of FSR +100.00 +000.00 -100.00
2's Complement HEX TFFE 0000 8000
Engineer Unit +20.000 +00.0000 +00.000
1A +0A to +20mA % of FSR +100.00 +000.00 -000.00
2's Complement HEX FFFF 0000 0000
Note:

1. I-87017RC has built-in 125 Ohms resistors for each channel. When connecting to
a current source, no add any external resistors required.

[-87017W-A5
gzzz Input Range Data Format Full Scale Zero 1:11 Tlggti:fe
Engineer Unit +150.00 | +000.0000 | -150.00
1B -150V to +150V % of FSR +100.00 | +000.00 -100.00
2's Complement HEX TFFF 0000 8000
Engineer Unit +50.000 | +00.0000 -50.000
1C -50V to +50V % of FSR +100.00 | +000.00 -100.00
2's Complement HEX TFFF 0000 8000

Back to Appendix B
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1-7013(D), 1-7033(D), 1-7015, 1-87013

Type Code | RTD Type | Data Format +F 5. -F.5.
. Engineering unit | +100.00 | -100.00
20 PETS“SE;S? % of FSR___| +100.00 | -100.00
B Litm looec | 2scomp HEX | TFFE 8000
T Ohms +138.50 | +060.60
: Engineering unat | +100.00 | +000.00
Pl 100 £
" S o03gs | % of FSR__| =100.00 [+100.00
B Lb _1loo°c. | 2scompHEX | TFEE 0000
] Ohms +138.50 | +100.00
. Engineering unat | +200.00 | +000.00
. Pi{aflauég ;SS % of FSR__| +100.00 | +000.00
= D r00°c | 2scomp HEX | TFEE 0000
- Ohms +175.84 | +100.00
- Engineering unit | +600.00 | +000.00
Pl 100 £
3 00385 | % of FSR__| +100.00 [+000.00
B D soo-c | 2scompHEX | TFFE 0000
B Ohms +313.59 | +100.00
: Engineering unat | +100.00 | -100.00
o ?}i“g‘;g};{l’{; % of FSR___| +100.00 | -100.00
- Lim 100°C |2 s comp HEX | TFEF 8000
T Ohms +139.16 | +060.60
. Engineering unit | +100.00 | +000.00
\s Ti“g‘;g}lg{l’% % of FSR___| +100.00 | +000.00
= 0-100°c | 2scompHEX [ TFFF 0000
- Ohms +139.16 | +100.00
: Engineering unat | +200.00 | +000.00
Pl 100 £
26 003016 | % of FSR__| =100.00 [+000.00
- 0. o00°c | 2scompHEX [ TFFE 0000
s Ohms +177.14 | +100.00
. Engineering unat | +600.00 | +000.00
» ?}1“5“615319{1’2 % of FSR__| +100.00 | +000.00
B “D _eooec | 2scompHEX | TFFF 0000
] Ohms +317.28 | +100.00
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Type Code | RTD Type | Data Format +F 5. -F S
Engineering unit | +100.00 | -080.00
59 Nickel 120 % of FSR. +100.00 | -080.00
- -80 ~100°C | 2°s comp HEX | T7FFF 999A
Ohms +200.64 | +066.60
Engineering unit | +100.00 | +000.00
5 Nickel 120 % of FSR +100.00 | +000.00
- 0~100°C | 2’s comp HEX | 7FFF 0000
Ohms 20064 |+120.60
. Engineering unit | +600.00 | -200.00
AT Plj‘iﬂg lélﬂg%ﬂﬁﬂ %of FSR__ | +100.00 | 03333
B E,"m  6o0°c | 2s comp HEX | 7FFE D556
T ’ Ohms +3137.1 | +01852
Engineering unit | +130.00 | -020.00
Cu 100 :
1B ;,; 00421 % of FSR. +100.00 | -013.33
- 0. 150°c | 2scompHEX | 7FFF | EEEF
T ' Ohms +163.17 | +091.56
Cu 100 Engineering unit | +200.00 | +000.00
o = 0.00427 | Yo of FSR__ | +100.00 |+000.00
' 0 Sooec | 2scompHEX | TFFF 0000
e Ohms +167.75 | +090.34
Engineerning unit | +150.00 | -020.00
. ,.,Euﬂlc?c?fz | % of FSR. +100.00 | -013.33
- L;', 0. 150°c | 2scompHEX | 7FFF | EEEF
T ’ Ohms +1631.7 |+0915.6
- Engineering unit | +200.00 | -200.00
P1 100 :
7 | e 000385 |__%of FSR__| +100.00 | 100.00
“ E,"m Sogec | 2scomp HEX | TFFE 8000
TR TR Ohms +175.84 [+018.49
. Engineering unit | +200.00 | -200.00
SES 311“31%1;3;{1]% % of FSR___| +100.00 | -100.00
- - 00 - 200°C |2 s comp HEX | 7FFF | 8000
T e Ohms +177.14 | +017.14
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Type Code | RTD Type | Data Format +F 5. S
: Engineering unit | +600.00 | -200.00
P 100 £
20" | 4e000385 %0 of FSR | +100.00 | 03333
;"m 6o0°c |2 scomp HEX | TFFF | D556
- Ohms +313.59 [ +018.49
- Engineering unit | +600.00 | -200.00
01" Ti“a“;g}g;{]’% %of FSR__ | ~100.00 | -033.33
L;m 600°C | 2 scomp HEX | 7FFF | D556
T Ohms +317.28 |+017.14

*1: only available with the I-7013/13D firmware version B1.3 and
later, I-7015, I-7033/33D, M-7015 and M-7033/33D.

#2: only available with the I-7015 and M-70135.

*3: only available with the I-7013/13D firmware version B1.3 and
later, I-7015 firmware version Al.10 and later, I-7033/33D
firmware version Bl .3 and later, M-7015 and M-7033/33D.

Over Range Under Range
7FFFh S000h

Back to Appendix B
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[-7011(D), 1-7011P(D), I-7016(D), 1-7016P(D), 1-7018, I-7018P, I-7018R,

|-7018BL ,1-7018Z, I-7019R, 1-87018, [-87018R, 1-87018Z

Twvpe code | Input Tvpe Data Format +F.S -F 5.

< _ | Engineening umit | +15.000 | -15.000

00" L T?,b_j_lj % of FSR +100.00 | -100.00
m 2's comp HEX | JFFF | 8000

- - Engineering unat | +30.000 | -30.000

01" "‘DIE:F 20 % of FSR +100.00 | -100.00
2's comp HEX TFFF 8000

Engineering unit | +100.00 | -100.00

02! -lﬂ[l;;;—lﬂﬂ % of FSR +100.00 | -100.00
2's comp HEX TFFF 8000

- _ Engineering unit | +500.00 | -300.00

31 |~ “1:“ 200 ™ 0g GFFSR__ | +100.00 | -100.00
m 2’s comp HEX | J7FFF | 8000

Engineering umit | +1.0000 | -1.0000

04" N E::H % of FSR +100.00 | -100.00
' 2's comp HEX | 7FFF 8000

2 5t0425 Engineening unt | +2.5000 | -2.5000

05 o v o % of FSR +100.00 | -100.00
' 2°s comp HEX | 7FFF 8000

30 t0 420 Engineening unat | +20.000 | -20.000

06 N mA - % of FSR +100.00 | -100.00
2's comp HEX TFFF 8000

. 1410420 Engineering umit | +20.000 | +04.000

07" mA - % of FSR +100.00 | +000.00
2’s comp HEX FFFF 0000

Engineering unit | +10.000 | -10.000

os | T [ ehofFSR | =100.00 | -100.00
' 2's comp HEX | 7FFF 8000

. 5 t0 45 Engineering unit | +5.0000 | -35.0000

09~ - v % of FSR +100.00 | -100.00
2's comp HEX JFEFF 8000
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Tvpe code| Input Type Data Format +F 5 -F 5.

. 1to+1 Engineering unit | +1.0000 | -1.0000

0A - v % of FSR. +100.00 | -100.00
2's comp HEX TFFF 8000

_ - Enginesring unit | +300.00 | -300.00

o7 | U100 T or of PSR | =100.00 | 10000
2’s comp HEX TFFF 8000

- - Enginesring umit | +150.00 | -130.00

0C™ -1351:;131:: % of FSR___| ~100.00 | -100.00
2's comp HEX TFFF 8000

) 90 t0 420 Engifleerinjg unit | +20.000 | -20.000

0D mA % of FSR. +100.00 | -100.00
2's comp HEX TFFF 8000

Type ] Engineering unit | +760.00 | -210.00

OE" | Thermocouple | % of FSR | +100.00 | -027.63
-210 ~760°C | 2°s comp HEX TFFF DCA2

Tvpe K Engineering unit | +1372.0 | -0270.0

OF™ Thermocouple % of FSR +100.00 | -019.68
-270 ~1372°C | 2°s comp HEX TFFF E6DO

Type T Engineering unit | +400.00 | -270.00

10" Thermocouple % of FSE +100.00 | -067.30
-270 ~400°C | 2's comp HEX TFFF AQ9A

Type E Engineering unit | +1000.0 | -0270.0

11" Thermocouple % of FSE +100.00 | -027.00
-270 ~1000°C | 2°s comp HEX TFFF DD71

Type R Engineering unit | +1768.0 | +0000.0

12" Thermocouple % of FSE +100.00 | +000.00
0-~1768°C | 2's comp HEX TFFF 0000

Tvpe S Engineening umit | +1768.0 | +0000.0

13" Thermocouple % of FSE +100.00 | +000.00
0~ 1768°C 2’s comp HEX TFFF 0000
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Type code| Input Type Data Format +F.5 -F 5.

Type B Engineering unit | +1820.0 | +0000.0

14™ Thermocouple %o of FSE +100.00 | +000.00
0~1820°C | 2's comp HEX TFFF 0000

Tvpe N Engineering umit | +1300.0 | -0270.0

15™ Thermocouple %o of FSE +100.00 | -020.77
-270 ~1300°C | 2°s comp HEX TFFF E36B

Type C Engineering unit | +2320.0 [ +0000.0

16" Thermocouple % of FSR +100.00 |+000.00
0~2320°C | 2°s comp HEX 7FFF Q000

Type L Engineering umt | +800.00 | -200.00

17 Thermocouple %o of FSE +100.00 | -025.00
-200 ~300°C | 2°s comp HEX 7FFF EQOO

Type M Engineering unit | +100.00 | -200.00

18" Thermocouple %o of FSE +050.00 | -100.00
-200 ~ 100°C | 2°s comp HEX 4000 8000

Type Loruzne | Engineering unit | +900.00 | -200.00

19" Thermocouple % of FSR +100.00 | -022.22
-200 ~900°C | 2°s comp HEX TFFF E38E

Engineering unit | +20.000 | +00.000

14 | Ott20 % of FSR___| +100.00 | +000.00

mA -

2"s comp HEX FFFF 0000

*1: only available with the 1-7018 and 1-7019 series
*2: only available with the 1-7017 and 1-7019 series
*3: only available with the 1-7018P, 1-7018Z, 1-7019 and I-7019R series

*4:

only available with the 1-7019 series

*5: only available with the 1-7017 firmware B2.2 and later, 1-7018Z and

1-7019R firmware version B2.7 and later.

Back to Appendix B
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[-87019R

gﬁz Input Range
00 -15mV to +15mV
01 -50mV to +50mV
02 -100mV to +100mV
03 -500mV to +500mV
04 -1Vto +1V
05 -2.5V t0 +2.5V

Data Format

Engineer Unit
% of FSR

2's Complement
HEX

Engineer Unit
% of FSR

2's Complement
HEX

Engineer Unit
% of FSR

2's Complement
HEX

Engineer Unit
% of FSR

2's Complement
HEX

Engineer Unit
% of FSR

2's Complement
HEX

Engineer Unit
% of FSR

2's Complement

Full Scale

+15.000

+100.00

TFFF

+50.000

+100.00

TFFF

+100.00

+100.00

TFFF

+500.00

+100.00

TFFF

+1.0000

+100.00

TFFF

+2.5000

+100.00

TFFF

Zero

+00.000

+000.00

0000

+00.000

+000.00

0000

+000.00

+000.00

0000

+000.00

+000.00

0000

+0.0000

+000.00

0000

+0.0000

+000.00

0000

Negative
Full Scale

-15.000

-100.00

8000

-50.000

-100.00

8000

-100.00

-100.00

8000

-500.00

-100.00

8000

-1.0000

-100.00

8000

-2.5000
-100.00

8000
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06

09

0A

0B

0C

0D

-20mA to +20mA
with 125 ohms
resistor

-10V to +10V

-5V to +5V

-1V to +1V

-500mV to +500mV

-150mV to +150mV

-20mA to +20mA

HEX
Engineer Unit
% of FSR

2's Complement
HEX

Engineer Unit
% of FSR

2's Complement
HEX

Engineer Unit
% of FSR

2's Complement
HEX

Engineer Unit
% of FSR

2's Complement
HEX

Engineer Unit
% of FSR

2's Complement
HEX

Engineer Unit
% of FSR

2's Complement
HEX

Engineer Unit

+20.000

+100.00

TFFF

+10.000

+100.00

TFFF

+5.0000

+100.00

TFFF

+1.0000

+100.00

TFFF

+500.00

+100.00

TFFF

+150.00

+100.00

TFFF

+20.000

+00.0000

+000.00

0000

+00.000

+000.00

0000

+0.0000

+000.00

0000

+0.0000

+000.00

0000

+000.00

+000.00

0000

+000.00

+000.00

0000

+00.0000

-20.000

-100.00

8000

-10.000

-100.00

8000

-5.0000

-100.00

8000

-1.0000

-100.00

8000

-500.00

-100.00

8000

-150.00

-100.00

8000

-20.000
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OE

OF

10

11

12

13

with 125 ohms
resistor

J Type

K Type

T Type

E Type

R Type

S Type

% of FSR

2's Complement
HEX

Engineer Unit
% of FSR

2's Complement
HEX

Engineer Unit
% of FSR

2's Complement
HEX

Engineer Unit
% of FSR

2's Complement
HEX

Engineer Unit
% of FSR

2's Complement
HEX

Engineer Unit
% of FSR

2's Complement
HEX

Engineer Unit
% of FSR

2's Complement
HEX

+100.00

TFFF

+760.00

+100.00

TFFF

+1372.0

+100.00

TFFF

+400.00

+100.00

TFFF

+1000.0

+100.00

TFFF

+1768.0

+100.00

TFFF

+1768.0

+100.00

TFFF

+000.00

0000

+00.000

+000.00

0000

+00.000

+000.00

0000

+000.00

+000.00

0000

+000.00

+000.00

0000

+00.000

+000.00

0000

+00.000

+000.00

0000

-100.00

8000

-210.00

-027.63

DCA2

-0270.0

-019.68

E6DO

-270.00

-067.50

A99A

-0270.0

-027.00

DD71

+0000.0

+000.00

0000

+0000.0

+000.00

0000
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14

15

16

17

19

Back to Appendix B

B Type

N Type

C Type

L Type

M Type

L Type

DIN43710

Engineer Unit
% of FSR

2's Complement
HEX

Engineer Unit
% of FSR

2's Complement
HEX

Engineer Unit
% of FSR

2's Complement
HEX

Engineer Unit
% of FSR

2's Complement
HEX

Engineer Unit
% of FSR

2's Complement
HEX

Engineer Unit
% of FSR

2's Complement
HEX

+1820.0

+100.00

TFFF

+1300.0

+100.00

TFFF

+2320.0

+100.00

TFFF

+800.00

+100.00

TFFF

+100.00

+050.00

4000

+900.00

+100.00

TFFF

+000.00

+000.00

0000

+000.00

+000.00

0000

+00.000

+000.00

0000

+00.000

+000.00

0000

+000.00

+000.00

0000

+000.00

+000.00

0000

+0000.0

+000.00

0000

-0270.0

-020.77

E56B

+0000.0

+000.00

0000

-200.00

-025.00

E000

-200.00

-100.00

8000

-200.00

-022.22

E38F
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Type Code Output Kange Data Format Mazx. Min.

Engmeer Unst 20,000 | 00.000

30 0to 20 mA % of Span +100.00 | +000.00

Hexadecimal FFF 0000

Engmeer Unit 20,000 | 04.000

31 4 to 20 mA % of Span +100.00 | +000.00
Hexadecimal FFF 0000
Engmeer Unit 10,000 [ 00.000

32 Oto 10V % of Span +100.00 | =000.00
Hexadecumal FFF 0000

Back to Appendix B

[-7022, 1-87022

Output Type | Output Range Data Format Mazx. Min.

Engmeer Unit 20.000 | 00.000

0 0 to 20 mA % of Span +100.00 | =000.00
Hexadecmal FFF 0000

Engmeer Unit 20.000 | 04.000

1 4 to 20 mA % of Span +100.00 | +000.00
Hexadecimal FFF 0000

Engmeer Unit 10.000 | 00.000

2 Oto 10V % of Span +100.00 | ~000.00
Hexadecmmal FFF 0000

Back to Appendix B
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1-7024, 1-87024
Type :
Code Output Range Data Format Max Value Min Value

Engineer Unit 20.000 00.000

30 0 to 20mA % of FSR +100.00 +000.00
Hexadecimal TFFF 0000
Engineer Unit 20.000 04.000

31 4 to 20mA % of FSR +100.00 +000.00
Hexadecimal TFFF 0000
Engineer Unit 10.000 00.000

32 0to 10V % of FSR +100.00 +000.00
Hexadecimal TFFF 0000
Engineer Unit +10.000 -10.000

33 -10 to +10V % of FSR +100.00 +000.00
Hexadecimal TFFF 8000
Engineer Unit 5.000 00.000

34 0to5V % of FSR +100.00 +000.00
Hexadecimal TFFF 0000
Engineer Unit +5.000 -5.000

35 -5 to+5V % of FSR +100.00 +000.00
Hexadecimal TFFF 8000

Back to Appendix B
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T
CZZ: Output Range Data Format Max Value Min Value
Engineer Unit 20.000 00.000
0 0 to 20mA % of FSR +100.00 +000.00
Hexadecimal FFFF 0000
Engineer Unit 20.000 04.000
1 4 to 20mA % of FSR +100.00 +000.00
Hexadecimal FFFF 0000
Engineer Unit 10.000 00.000
2 0to 10V % of FSR +100.00 +000.00
Hexadecimal FFFF 0000
Back to Appendix B
[-7080, I-7080B, 1-87082
Type Code Description
50 Counter Mode
51 Frequency Measurement
Back to Appendix B
[-7083
Type Code Description
53 Encoder
Back to Appendix B
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