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1. General Information

1.1 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 kind of the
network protocols based on the CAN bus and mainly used for machine control
network, such as textile machinery, printing machines, injection molding
machinery, or packaging machines, etc. DeviceNet is a low level network that
provides connections between simple industrial devices (sensors, actuators)
and higher-level devices (controllers), as shown in Figure 1.1.1.
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Figure 1.1.1 Example of the DeviceNet network
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DeviceNet is a cost effective solution to one kind application of control
c\area network. It reduces the connection wires between devices and provides
rapid troubleshooting rejection function. The transfer rate can be up to
500Kbps within 100 meters. The transfer distance can be up to 500 meters in
125Kbps (See Table 1.1.1). It allows direct peer to peer data exchange
between nodes in an organized and, if necessary, deterministic manner.
Master/Slave connection model can be supported in the same network.
Therefore, DeviceNet is able to facilitate all application communications based
on a redefine a connection scheme. However, DeviceNet connection object
strands as the communication path between multiple endpoints, which are

application objects that is needed to share data.

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

Table 1.1.1 The Baud rate and the Bus length
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1.2 DeviceNet Applications

DeviceNet is the standardized network application layer optimized for
factory automation. It is mainly used in low- and mid-volume automation
systems. Some users have also implemented DeviceNet for machine control
systems. The main DeviceNet application fields include the following
application area (For more information, please refer to www.odva.orq):

e Production cell builds and tests CPUs e Dinnerware production

e Beer brewery e HVAC module production

e Equipment for food packing e Textile machines

e Fiberglass twist machine e Trawler automation system
e Sponge production plant e LCD manufacturing plant

e |solation wall manufacturing e Rolling steel door production
e Overhead storage bin production e Bottling line

e Pocket-bread bakery e Tight manufacturing

\ LCD Glass Inspection System
\CFY

& T, \ce g \
*f“b‘ DeviceNet Network - / USB port
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http://www.odva.org/

1.3 DeviceNet Master Series Product Characteristics

Users don’t need to take care of the detail of the DeviceNet protocol. The
firmware inside the product mainly supports the Predefined Master-Slave
Connection Set and UCMM functions to allow users to merge third party’s
DeviceNet devices into the DeviceNet network. It can help users to establish
the connection with DeviceNet slave devices easily. The general application
architecture is demonstrated as Figure 1.3.1

w = I |

XPAC/WPAC/ e
ViewPAC

DeviceNet l

Master PISO-DNM100U | I-8124W  1-7565-DNM GW-7434D “

_ : N bus
br

GW- ?243D CAN-2000D CAN-8424

USB port | Ethernet

=

DeviceNet
Slave
Layer

Delisze

Layer Valve, Laser, CO2 Sensor

Figure 1.3.1 Application architecture
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The DeviceNet protocol firmware provides the DeviceNet Master
mechanism to communicate with slave devices by the Predefined Master/Slave
Connection Set and UCMM Connection Set. In the DeviceNet communication
protocol can be clarify as two forms: One is the Explicit Message and others
are 1/0 Messages. Here, we only provide one explicit message connection and

four 1/0 connections as depicted in Figure 1.3.2

(‘ Explicit Message Connection

(‘ Bit Strobe Connection (I/O)

DeviceNet (H Poll Connection (I/O) DeviceNet
Master Slave
Device Change of State Connection (I/O) Device

(‘ Cyclic Connection (I/O)

Figure 1.3.2 DeviceNet Messaging

The DeviceNet Communication Protocol is based on the concept of
connections method. Master should create connections with slave devices
based on the command of exchanging information and 1/0O data. To establish
the master control mechanism, there are only four main steps to be followed.
Figure 1.3.3 demonstrates the basic process for the DeviceNet master
communication. The every step function is described in below:

Add Device Configure Start
Into firmware Connection Device

Figure 1.3.3 Four steps to establish connection
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1. Add device into firmware
You should provide the slave device’s MAC ID to add into firmware.
2. Configure connection
You can check the slave device’s I/0 connection type and the I/O data
length. When configuring the 1/O connection, you should provide these
parameters.
3. Start Device
After configuring connections, users should start device to establish the
connection between the master and the slave devices.
4. Access |/O data
After communicating with slave devices, you can access the 1/0O data with
corresponding read/write function.
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2. DeviceNet Master Software Ultility for Windows
The utility does not work normally if the DeviceNet master series hardware
driver is not installed correctly.

After running the utility program, the following window would be shown.
Please select the hardware which you are using.

B oni Utility 3.0 Lx

PISO-DNMI100U [-7565-DNM
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After choosing the “PISO-DNM100U” button, the screenshoot is shown below.

B onm utility 3.0
Board ~ Edit ~

About

P O @y Q@B S

Total Modules %

Modulesho. 3

Remote Device Configuration  Remote Device 10 Monitor  Graphic

B actiate  pimorever I Merer> N 5o v N ot to: [
. —*—Board

After choosing the “I-7565-DNM” button, the screenshoot is shown below.

Board +  Edit

B DM Utility 3

» About

Total Modules

Modules No.

o © P W Q@ ¥ P B

Remote Device Configuration Remote Device IO Monitor  Graphic

Eel=)
1

& pctvate  pimare ver [ VesterD [ oo N vester stots RN
4+ —ge—Module

1]
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2.1 Introduction

The software utility includes various useful functions. These functions help
users to diagnose and access the DeviceNet devices. There are four main
parts of these functions.

- Diagnosis
This utility supports to search all devices and specific devices in the
network. These functions help the users to configure the connection of the
slave devices. Anymore, the software also can diagnose the remote slave
devices when building the DeviceNet network.

- Configuration
This software supports the users to configure the I/O connection of the
devices by searching devices or manual setting. After configuring the 1/O
connection, the information would be saved into the EEPROM of the PISO-
DNM100 or I-7565-DNM. The users can export the data from the EEPROM
easily. Correspondingly, the users can import the data into the EEPROM.

- Remote 1/O access
The software utility can easily to access the |/O data of all the slave
devices. The users can monitor the input data of the specific slave device and
change the output data to the remote slave device with this utility.

- Graphic
This software assists in analyzing the received I/O data. The users only
need to load the information of the slave devices. The utility will convert the
raw data into meaningful physical quantity information based on the
information you provide and present it in the form of a chart. You can easily
observe the changes in all received data through the chart.
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2.2 Tutorial Demos

2.2.1 Where to find the Hardware Information

1. The utility would search the number of master devices in your PC
automatically. It shows the count of the boards which have been found.
2. For PISO-DNM100U, the utility also lists the ID of all boards in the “Board

No.”field.
3. For I-7565-DNM, the utility also lists the ID of all modules in the “Module

No.field.

DNM Utility 3.0
Board + Edit * About

G o O Y W

otal Boards 1 s

Activate
Board No. * Board

The picture for the PISO-DNM100U

2) DNM Utility 3.0
Board * Edit *+ About

‘;’ Reset! ‘.«J ‘g} NW %{ ‘

Total Modules

' Activate

Module No. Module

Remote Device Configuration Remote Device 10 Mot

The picture for the 1-7565-DNM
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2.2.2 How to start using the utility

1. Before using this utility, the users should click “ActivateBoard” or
“ActivateModule” button to activate the specific DeviceNet master hardware.
That would initialize the DeviceNet master device which you have selected
in the “Board No.” or “Module No.” field.

" ) DNM Utility 3.0
Board * Edit + About

GJuw © 9y Q@ P P

Total Boards 1 ]

I Activate | Firmware Ver [N

Board

Board No. 3 >

Remote Device Configuration Remote Device 10 Monitor Graphic

The picture for the PISO-DNM100U

DNM Utility 3.0
Board ~ Edit + About

\'," ﬁ'nc_f.‘ ‘vi .'9) ww % ° . 9 »
Total Modules 1 & Activate Firmware Ver !

o _.*_Module

Module No. 4

Remote Device Configuration Remote Device 10 Monitor Graphic

The picture for the 1-7565-DNM
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2. After activating the board, the utility will read all configurations from the
EEPROM. After reading the configuration from EEPROM of DeviceNet

master device successfully, the utility shows the information in the “Devices
in EEPROM?” field.

B DNM Utlity 3.0 [e][®@] =]
Board * Edit ~ About
‘5' A T New if . . “ “ -
Total Modul 1 )
R & acive Firmware Ver 20 MasterID 17
Module No. 4 i Module _—

Baud Rate 500 Kbps Master Status OK

Remate Device Configuration Remote Device 10 Monitor  Graphic

. (238 I Device2
& Device3
2} Device22
@

® I Device63
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2.2.3 How to search the slave devices

1. After the board has been activated, the users can press the “Search all
Devices” button shown below. As the users press the button, the warning
message would pop-up. In this example, we can ignore it. The screen
shows a waiting dialog. It takes about 30 seconds to search the whole slave
devices in the network. The number of scanned devices is 64.

Master D 17 Baud Rate 500Kbps Master Status oK

Searching Device

.

i

2. After finishing the searching procedure, the utility shows the information of
all the slave devices in the “Searched Devices” field.

a- i
Board = Ede + About

P © G W Q@ ¥ P ®

otsl Modules 1

y jare Ver 2.0 Master ID 17 Baud Rate 500 Kbps Master Status OK
Moduleho, ¢ —hMe
Remate Device Configuration  Remots phic
£ Device2 & I Device2

Device3
Device22
Device63

i)
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3. The users can expand the device to find out more 1/0O connection information

of those devices. The users can use this I/O information to develop your

configuration in the EEPROM.

B onin Ltiliy 3.0
Board ~ Edit ~ About
e WO

g W 5 @ @ ¥ ¥
& active

Firmware Ver 2.0
WModule No. 4 —d_Module

Total Modules 1

Remate Device Configuration Remote Device I0 Monitor Graphic

=] Device2
i -~ ML Poll (Input: 1 Output: 1)
@i Bit-Strobe (Input: 1 Output: 0)
=} I Device3
| —
PILL Poll (Input: 16 Output: 1)
i Bit-Strobe (Input: 8 Output: 0)

[} Device22
1} I Device63

&

Master ID 17

[a]® =
Baud Rate 500 Kbps

Master Status OK

& Device2
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2.2.4 How to add I/0 information into the EEPROM

1. Please activate your board or refer to section 2.2.2
2. Please search all devices or refer to section 2.2.3

3. Please select one of the 1/0O connection items in the “Searched Devices” field

And drag the item into the “EEPROM* field.

B onmt uniiey 30
Bowd = Eda = About
P @ QO PP
Totsl Modules 2 & e [
odule

Moduens ¢ ot L

Master ID 17 Baud Rate 300Kbps

Remote Device Contguration Remote Device 10 Monitor Graphic

Master Status OX

3 l Device2 . ' Device2
L Foll (Input: 1 Output: 1)
Sl Bit-Strobe (Input: 1 Output: 0)

4. If the mission is successful, the users
added into the “EEPROM’” field.

can find the selected item has been

Board * Edit * About

g © G Wy Q@ ¥ P

®
Total Modules L
& ictve  Fmware ver 20 Master ID 17 Baud Rate 500 Kops Master Status 0K
ModuleNo. ¢ o Module
guration Remote Graphic
=5 I Device2

ﬁ Poll (Input: 1 Output: 1)

m Bit-Strobe (Input: 1 Output: 0)
a- l Device3

ﬁi poll (Input: 16 Output: 1)

T Bit-Strobe (Input: 8 Outputs 0)

o] Device22
L Device63
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2.2.5 How to remove I/O information from the EEPROM

1. Please activate your board or refer to section 2.2.2

2. Please select one of the device items in the “EEPROM” field. And drag the
item into the “trash can” image.

Board ~ Edit ~ About

P © @ QO P P

Total Modules 1 &

Active  Firmware Ver 2.0
Module No. A Module

-

MasterID 17

Remate Device Configuration Remote Device 10 Monitor  Graphic

o M Device2
o Device3
- Device22

o I Device63

Baud Rate 500 Kbps

Master Status OK

%~ @l Device2
=
w Ml fOevice22
- M Device63
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2.2.6 How to read/write the 1/0 data form the slave device

1. If the users have no I/O configuration in the EEPROM, please refer to

section 2.2.4 to add at least one I/O configuration.

2. Please press “Start all Device” button to communicate with all slave devices.
The information message would pop-up. In this example, we can ignore it.

Board - Edit ~ About

P e © § M

Total Modules 1

Module No.

&  Acvive
L Module

MasteriD 17

Remote Device Configuration  Remote Device IO Moniter G

Baud Rate 500 Kbps Master Status OK

@ I Device2
& . Device3
& I Device22

& I Device63

® I Device2

® l Device22

It will start to communicate with all slave devices by default output
value(0x00)
Do you really do it?

3. The users can click “Remote Device I/0O Monitor” page to view the 1/0O data

of the slave devices.

Baud Rate 500 Kbos Master Status OK

Error MSG

Remote 10 Get Attribute Set Attribute  Send Explicit MSG

[ Device Name 10 Type

Input length

Qutput length |

Output field (Hex) ~ Ex: 0x00,0x01;

f

Input field
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4. The users can press the icon picture to display the device information,
including the device name, device ID and input data.

Remote Device Configuration Remote Device 10 Monitor Graphic

will show the 10 message.

When pressing the icon picture, it

1B onm iy 3.0 o=@ ]=]
Board ~ Edit - About
P 0 G Q@Y b
Total Modules 2 o
& sctive | Fomwarever 20
Module No —d_Module

Master ID 17 Baud Rate 500 Kbps Master Status OK

el = Device ID 3

Error MSG

Remote 10 Get Attribute Set Attribute  Send Explicit MSG

Device Name 10 Type Input length Output length
» Poll 16 1
Output field (Hex)  Ex: 0x00,0x01;

[

here.

The user can edit the output data

0x00;

-

f

0x07,0x00,0x72,0x3F,0x15,0x22,0xDF.0x0C,0xD9,0x04,0x8C,0x01,0%98,0x00,0x04
/0%00;

Input field

Here show the input data of the
slave device.

|

the slave device.

5. The users can press “Write output data” button to send the output data to

Remate Device Configuration Remote Device 10 Monitor  Graphic

The user can edit the output data
here.

B- ERLAE]
8oard * Edit * About
G o O N ® 0 ¥ ¥ =
Total Modules 1 :
& acve  Fimuwarever 20 Master ID 17
Vodule o —d_Module

Baud Rate 500 Kbps Master Status Ok

= beviee D 3

Error MSG

Remote 10 Get Attribute Set Attribute Send Explicit MSG

Device Name 10 Type Input length Qutput length

» CAN-2017D Poll 16 1

— |
Output fleld (Hex)  Ex: 0x00,0x01;

0x00;

-

Input field

0x07,1
1" The button can send the output
data to the slave device.
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2.2.7 How to import XML file

1. On the Graphic page, selecting “Open XML file” opens a file dialog. After

selection, the system verifies whether the XML format is correct. The XML

format will be introduced in Section 3.

2. After successful loading, the information from your input XML will be

displayed in the attribute field.

. . > L ®
Module No. 4

e firmware ver I
dule

Remote Device Configuration Remote Device IO Mnmbﬂrm
a]® - - EB-

Masterio NN 6oud Rate

After successfully opening the XML, information
will be displayed in the attribute field.

e

Recent log update:
Value

(=@

Master status [ EEEN

High Light

2.2.8 How to Start Rx after importing XML

1. Selecting “Start Rx” will directly initiate communication with the slave devices
Selecting “Start Rx and save log” will open a file dialog to choose the

storage location for the log file and then begin Rx.

2. The log file is in CSV format, and its contents include the following fields:

Time, Device ID, Attribute Name, Value, and Raw Data.
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Remote Device Configuration Remote Device |
G -le | -FH

(I StartRx

E‘ Start Rx and save log

. Switch 1

—

3. When "Start Rx" is in progress, the screen will display all the receive data
and converted information.

M Utilit CHE-RE ]
Board - Edit -~ About
= © o K ® 0 ¥ ¥ @
Total Modules 1 § N
Active  Fimware Ver 20 Master 1D 17 Baud Rate SO0 Kops Master Status OK
Madule No. 4 b Module
Remote Device Configuration Remote Device 10 Monitor  Graphic
- @ e -E
Attribute 103 CAN-2017D Input Votiage 1 103 CAN-201TD SRR 2
[ Name Status
o 5
3 CAN-20170 Input Vo. oK
] 3 cwaoro#R AR ox 5 4
] 3 ca2otobE AR o
] 3 ez AGE. o o 00015 s ¥
a 3 w00l AR ox i 3
= =
ol s cvomEAE. o oo 2
a 5 cw-2017DWR AR ox
00005 1
Receive Raw Data 10282
[ o
- 142321393 142333098 142321393 142333098
Ti [
m o | o pata | 162315612 2327184 142330148 142315612 142327184 142339145
3 | 16 0B0OT2NFICIFC
103 CaN-201TD AR 3 103 CAN-20T70 AR ¢
192332, 3 | 16 DS0072IFACIFC
142332, 3 | 16 DGOO72IFICIFC 12
142332 3 | 16 (0B007T23FICIFC [ ‘ [
esii bl L1 ALy ML Ll 1
143333, 3 | 16 DEOOTIBFICIFC TR R Rt Y ¥ Y
142332, 3 | 16 0B0O7ZIFALLC 2 0
142332, 3 | 16 0G00TZIFICIFC B 2
Tas S
Recent log update:
Value unit High Ught Message
3 0.001831083 Voltage +r
can-20070 Wi A REEE 2 S 4986741 Voltage {){
can-20170 B A TREE 3 3 2754864 Voltage ﬁ'
can-20170 i A BEEE + 3 08356336 Voltage jﬁ{
can-20070 b A BLEE 5 s 03335622 oltage +r
22 mmos A
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2.2.9 How to use highlight star

1. In the table within the “Value” field, you can click on the “highlight” star to
toggle its state. Then, select the checkbox with a star next to the “Value”
field to control whether the table displays the highlighted items.

Value I [] g? I Recent log update:  14:38:32:372
Name D \ 2 ’ Value Unit Highlight Message

CAN-2017D Input Voltage 1 3 0.001831083 Voltage

2.2.10 How to change chart display format

1. You can change the chart’s display format to line, point, or area, or adjust
the chart’s scale on the screen.

e Configuration Remote Device 10 Monit

- [@) | -Ed- — . . .
Configuration Remote Device 10 Monitor Graphic
= @ v {E-
L Point Singl
X gle
ID Status Attribi D
u Area EE Double
3 |CAN W OK D Nam
and
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2.3 Description of the Buttons

Here is the description of the buttons in the software utility.

2.3.1 Total Board Number

Total Boards 1— Total Modules 1
or
This field shows the total number of all DeviceNet series hardware in the
PC. It will detect the DeviceNet hardware automatically when running this
software. If the number is 0, the users can not use this software. Please check
the driver of the PISO-DNM100U and I-7565-DNM.

2.3.2 Board Number

Board Mo. 3 huk Module No. 4 b

or

There is a DIP-Switch on the PISO-DNM100U. The number of the DIP-

Switch is called “Board No”. The |-7565-DNM uses the USB port in the PC.

The USB port number is called “Module No”. The drop-down list will show the

DIP-switch number or USB port number of all DeviceNet hardware in the PC.
The users can select a “Board No” or “Module No” to be activated.

2.3.3 Active Board

T Activate ‘ Activate

Board _*_Mndule

or

This button could activate the DeviceNet hardware which is selected in the

“Board No” or “Module No” field. The users should click this button before
using other functions. (Except for “Update New Firmware”)
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2.3.4 Exit

) onMm Utility 3.0

Board | Edit + About

Q, Search Module

h Exit
otal Modules

or
This button will exit the utility.

2.3.5 Reset Firmware

Reset!
This button can restart the firmware of the PISO-DNM100U or I-7565-DNM.

If the users have changed the master’'s ID or baud rate, you must restart
firmware to make change enable.

2.3.6 Search All Device

o)
This button can search all the slave devices in the network.

Notice: When the master is communicating with the slave devices, please don’t
use this function to avoid breaking the connection to the slave devices.

2.3.7 Diagnose Specific Device

W
This button can diagnose the specific slave device in the network.

Notice: When the master is communicating with the slave devices, please don’t
use this function to avoid breaking the connection with the slave devices.
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2.3.8 Start All Device

This button can start to communicate with all slave devices which have
configured in the EEPROM.

Notice! If the slave device contains output channels, the master will send default

value (0) to the output channels. If you do not wish to set the initial value
to 0, please use the "Start Device" button in Section 2.3.15.

2.3.9 Stop All Device

This button would disconnect the communication with all slave devices
which have configured in the EEPROM. All remote slave devices will change to
the “off-line” state.

2.3.10 Clear the EEPROM

D

This button will clear all the slave devices information stored in the
EEPROM.

2.3.11 Export from EEPROM

P

This button can export the information from the EEPROM of the PISO-
DNM100 or I-7565-DNM. The information will be saved a file (*.EEP).
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2.3.12 Import into EEPROM

e

This button can import the EEP file into the EEPROM of the PISO-
DNM100 or I-7565-DNM from the specific EEP file.

2.3.13 Update New Firmware

N ®
or
This button can update the firmware of the PISO-DNM100U or |-7565-
DNM. If ICPDAS have new version of the firmware, the users can click this

button to update it. After clicking the button, the users can see the following
window as figure 2.3.1.

# Update I-7565-DNM Finnware

4 Update PISO-DNM100 Firmware
Tolal Boards ’U— 5 | Modules in Download Status o @ @
et | New Firmyware
Board Mo e I
oaratie ad ! Slelet New Fimware
3 -
MNew Firmware Information
Mesw Firmware Information
File Name and Path : |
File Mame and Path :
File Mame :
e Narne | File Name : [
Fike Modified D | File Modiied Date |
File Size : | e |
‘ Start Download Start Download
Current Firmware: Information Current Firmware Information
Firmware Name : | Fimware Mame - | Unknown
File Modified Date: File Modified Date: |~
Firmuware Size: Fimuare Siza o] ———

Figure 2.3.1 Update Firmware

Please follow the steps to update the new firmware.
1. Please select the number in the “Board No” or “Module No” field.
2. Click the “New Firmware” button to open the new firmware.
3. Click the “Start Download” button to download the new firmware.
4. Wait for a while, the user will see a “Download OK” message box.
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2.3.14 Add New Device by user-defined

v

This button can add a new device into the EEPROM by your need. When
click the button, the “New Device configuration” dialog would be shown as

figure 2.3.2.

X

MAC ID 0
1/O type Poll
Input length (Byte) [}
Output length (Byte) o

7=% . |

e

Figure 2.3.2 Add New Device by user-defined

2.3.15 Start Device

M

This button can start to communicate with the selected devices. If the

function is successful, the information will be displayed in the “Device Name”
field, “Device ID” field and “Input Data” field and then the LED image will turn
green as shown in Figure 2.3.3.
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el

. Figure 2.3.3 Green color LED
2.3.16 Stop Device

=

This button can stop to communicate with the device which the users have
selected. If the function is successful, the LED image will turn red as shown in
Figure 2.3.4.

Figure 2.3.4 Red color LED

DeviceNet Master Utility User’s Manual (Ver 3.0) 30




2.3.17 Search Board

) oNM utility 3.0 ) oNM utility 3.0
Board ~| Edit ~ About Board »| Edit + About
O, Search Module Q, SearchBoard b
@ Exit O Ext |
Total Modules Total Boards =
or

"Search Module" or "Search Board" will search for the number of master
devices on your PC. After selecting this function, a warning window will pop up.
Choosing yes will disconnect from the currently connected master device and
search for all master devices on your PC. The results will be displayed in the
"Total Modules/Boards" field and the "Module/Board No." field.

Notice! This function will disconnect from the master device and interrupt all
current ongoing tasks.
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2.3.18 Change Master ID and Baud Rate

£) DM Utility 3.0

Board ~| Edit *l About
Q’ { @ Change Master ID .
@ Change BaudRate

Total Modules L ‘

Y.

If the users want to change the MAC ID of the DeviceNet Master or the
baud rate of the network, you can click one of these two items. The users will
see the following window as figure 2.3.5.

ﬂ' Master|D ©

G Baud Rate 12 ~  Kbps

X v

Figure 2.3.5 Change MAC ID and Baud Rate
Dialog

The users can select your own setting and then press the “«#” button. The
“¥” button is to close the dialog without changing any setting.
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3. XML Format Description

We use the XML format to load the data and computational methods
necessary for analyzing raw data. All information must adhere to the specified
rules; otherwise, successful loading of the information will not be possible.

The XML primarily consists of three parts. The first part, “Root,” sets up
the basic structure of the XML. The second part, “Device Information Segment,
provides basic information about the slave device. Finally, the “Data
Configuration Segment” details the data attributes. The XML flowchart is
shown in figure 3.1.1:

”

version encoding DeviceConfiguration

A 4

Device Information Segment

DeviceName ID IOType InputLength  Outputlength ~ D2tAttribution

Count
Data Configuration Segment
DataConvert . . .
Name ToType Start Endian Gain Offset Unit

Figure 3.1.1 XML flowchart
3.1 Root(Header)

The “xml version”, “encoding”, and “DeviceConfiguration” must be
included at the beginning of the document. Please don’t make any adjustments
to the content inside.

Code:
<?xml version="1.0" encoding="utf-16"?>

<DeviceConfiguration xmlns="http://tempuri.org/XMLSchema1.0.xsd">
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3.2 Device Information Segment: <Device></Device>

The content within <Device> includes the basic information of the device.
Using CAN-2017D as an example. Figure 3.2.1 shows the XML format after
completing the device information for CAN-2017D.

Figure 3.2.1 Device information code

3.21 Required and Optional Parameters

Table 3.2.1 provides all the required or optional parameters of <device>
field.

Required <ID>, <IOType>, <DataAttributionCount>

Optional <DeviceName>, <InputLength>, <OutputLength>

Table 3.2.1 <Device> field used parameters

3.2.2 Accept Value for Device Information Field

Table 3.2.2 provide all the possible values that can be entered in the
<Device> field.

In 10Type, 1 represents Poll connection, 2 represents Bit-Strobe
connection, 3 represents COS connection, and 4 represents Cyclic connection.
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Field Name Accept Value
ID 0~63

I0Type 1~2-3+4
InputLength 0 ~447
OutputLength 0~ 447
DataAttributionCount 0~10

Table 3.2.2 Accept value for <Device> field

Based on the field information above, Figure 3.2.2 provides more details
about these attributes. It should be noted that the “DataAttributionCount” is
limited to a maximum_of 10. Additionally, except for the “DeviceName” field,

the correct numerical values should be entered in the other fields.

Notice! All fields must be in the specified order.

DeviceName:
CAN-2017D

< 1: Poll, 2: Bit-Strobe, 3: COS, 4: Cycﬁ:

| OutputlLength: 1 |

Range: 0 ~ 447 Bytes

5 = @ @- = —FEN —FET

| InputLength: 16 |

Range: 0 ~ 447 Bytes

DataAttributionCount: 8

Raw Data | 07,00 72,3F 15, 23 CF, 08 75, 04 AF, 01 A5, 00 05, 00
Attribution
Count

1 2 3 4 5 6 7 8

Figure 3.2.2 Device information diagram
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3.3 Data Configuration Segment: <DataAttributes><Attribute>
</Attribute></DataAttributes>

Inside <Attribute>, there is information about the starting position of the
data, the data’s length, and the data’s conversion method. Using CAN-2017D
as an example. Figure 3.3.1 shows the XML format after completing the
attribute for CAN-2017D.

CAN-2017D Imput Vol

Figure 3.3.1 Attribute segment code

3.3.1 Required and Optional Parameters

Table 3.3.1 provides all the required or optional parameters of attribute
field.

If the optional fields are not specified, the default values are as follows:

1.  Endian: Big.

2. Gain: 1.0.

3. Offset: 0.

Required <Name>, <DataConvertToType>, <Start>

Optional <Endian>, <Gain>, <Offset>, <Unit>

Table 3.3.1 Attribute field used parameters
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3.3.2 Accept Value for Data Attribute Field

Table 3.3.2 provide all the possible values that can be entered in the
“‘DataConvertToType” and “Endian” fields.

DataConvertToType Bool, SignedByte, UnsignedByte, Int16, UInt16, Int32,
UInt32, Float
Endian Big, Little

Table 3.3.2 DataConvertToType and Endian field accept value

3.3.3 Attribute Field While DataConvertToType is Set to Int16

The “DataConvertToType” is determined by the type of the IO input data,
and the value of “Start” is dependent on the byte offset from the IO raw data.
Figure 3.3.2 illustrates the relationship between the “Start” field of each
attribute and the byte offset when “DataConvertToType” is set to Int16.

DataAttributionCount: 8

ByteCount | 0,1 2,3

4,5 6,7 8,9 10, 11 12,13 14, 15

RawData | 07,00 72,3F

15, 23 CF, 08 75, 04 AF, 01 A5, 00 05, 00

Attribution 1 2

3 4 5 6 7 8
Count
Attribute Attribute Attribute
A v
Name: CAN-2017D Input Voltage 1 Name: CAN-2017D Input Voltage 4 Name: CAN-2017D Input Voltage 7
DataConvertToType: Int1l6 DataConvertToType: Int16 DataConvertToType: Int16
Start: 0 Start: 6 Start: 12
Endian: Little Endian: Little Endian: Little
Gain: 0.0030518043... Gain: 0.0030518043... Gain: 0.0030518043...
Offset: 0 Offset: 0 Offset: 0
Unit: Voltage Unit: Voltage Unit: Voltage

\. N\ N\ _/

Figure 3.3.2 CAN-2017D data attributes
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3.3.4 Attribute Field While DataConvertToType is Set to Bool

Only the “Bool” type accepts a floating-point value for the start
parameter. For other types, please enter an integer. Figure 3.3.3 shows the
input format for "Start" when "DataConvertToType" is set to bool.

Raw Data: OxAF 0x01

e !0 |12 2 3 4 5 6 7
o4F 1 0 1 0 1 1 1 1

e 0 1 2 3 4 5 | 6 17

Attribute
0x01 0 0 0 0 0 0 0 1
\
Name: Switch 1 Attribute
DataConvertToType: Bool
Start: 0.1
/ K J Name: Switch 2
B | DataConvertToType: Bool
yte Bit
Index

Figure 3.3.3 While DataConvertToType is bool data attributes

Notice! Byte Index and Bit Index start from 0.

3.3.5 Method for Calculating Gain and Offset

Gain and Offset will determine the output value. The calculation method is
shown as below. The “Input Data Value” represents the numerical data

obtained after converting the raw data. The default value of gain and offset is
setto 1 and 0.

Physical value = Gain * Input data value + Offset
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Using CAN-2017D as an example. Figure 3.3.4 shows the format of the
complete XML.

CAN-2017D Imput Voltage 1
. Intl6
(]

Little

Figure 3.3.4 Complete XML for CAN-2017D

Notice! There will be only one <DataAttributes>, and <Attribute> should be inside
<DataAttributes> and can have multiple instances (the number of <Attribute>
instances should be equal to the value of <DataAttributionCount>).
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3.4 XML Code Example

We provide XML example as following path:
C:\ICPDAS\DNM__Utility\Manual\XML Example

The “XML Example” folder contains two examples:
1. CAN-2017D.xml
2. XML_module.xml

In the CAN-2017D.xml file, the complete XML code for the slave device
CAN-2017D is demonstrated. This allows users to directly use the code for
measuring voltages of +10V.

In  XML_module.xml, the primary emphasis is on demonstrating the
calculation methods between various “DataConvertToType” and “Start” values.
When designing an XML, users can easily calculate the “Start” position based
on the chosen “DataConvertToType”.
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