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1. Introduction

1.1. Introduction to the User Manual

Modbus is a very common protocol used in the industrial manufacturing and
environment monitoring fields. The Modbus Utility provided by ICP DAS can be
used to communicate with a Host controller to retrieve data from remote modules.

This manual describes how to use the Modbus Utility in conjunction with
controllers that support the Modbus protocol. Also included are instructions for
linking SCADA (Supervisor Control and Data Acquisition) software to Modbus
devices.

This manual applies to following controllers and modules.

I/0 Memory RS-232
Model CPU | SRAM | Flash . Ethernet
Slots Expansion /485
1-8430 4
1-8830 8 40
[-8431-MTCP 4 | MHz 3
[-8331-MTCP 8 512 1
[-8431-80-MTCP | 4 KB 512 (10BASE-T)
[-8831-80-MTCP | 8 KB
[-8KE4-MTCP-G 4 80 1
[-8KE8-MTCP-G 8 | MHz
[P-8441-MTCP 4 768 _
Micro SD 2 4
[P-8841-MTCP 8 KB
(10/100
ET-87P4-MTCP 4
- - - - BASE-Tx) 1
ET-87P8-MTCP 8
[-7188EX(D) 512
-MTCP 40 KB 1
[-7188E2(D) MHz | 384 c12 (10BASE-T)
-MTCP KB 2
KB 1
uPAC-7186EX(D) 80 512
- - (10/100
-MTCP MHz KB
BASE-Tx)
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1.2. Modbus Protocol

1.2.1. What is the Modbus protocol?

Modbus is a communication protocol originally developed for Modicon controllers
by Modicon Inc. in 1979. Modbus is a standard, truly open protocol and is the most
widely used network communication protocol in the industrial automation field.
SCADA (Supervisor Control and Data Acquisition) and HMI (Human-Machine
Interface) software can be used to easily integrate serial devices via the Modbus
protocol

1.2.2. What is the Modbus/TCP protocol?

The Modbus/TCP protocol is a variant of the original Modbus protocol that was
developed in 1999 to allow access to Ethernet devices by the Internet community.

1.2.3. What software supports the Modbus and Modbus/TCP
protocol?

Most SCADA and HMI software packages include support for the Modbus protocol
For example: ControlMaestro, DASYLab(Section 3.2), EZ Data Logger(Section 3.3),
Iconics GENESIS32 /64, iFIX, InduSoft Web Studio, LabView, Trace Mode,
StruxureWare SCADA Expert Vijeo Citect(Section 3.1), Wonderware Intouch, etc.

1.2.4. What are the benefits of using Modbus and Modbus/TCP?

Open source, no license fees

Widely supported by SCADA and HMI software
Easy to use

Easily integrated with a variety of devices

Low development cost

mm o0 w>»

Wide knowledge base
1.2.5. Modbus Resources

A. http://www.modbus.org

A community for Modbus users.
B. http://www.modbustools.com/modbus activex.asp

An ActiveX control that can be used to communicate with a Modbus slave device via
the Modbus (RTU/ASCII) or Modbus/TCP protocols.
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1.3. Default Firmware Features

When purchased, the IP-8000-MTCP/I-8000-MTCP controller already contains the
default Modbus firmware installed Flash memory, and includes the following
features.

1.3.1. Support for the Modbus/TCP communication protocol
that allows access to 1/0 devices inserted in the 1/0 slots

The default firmware allows the controller to be connected via Ethernet in order to
transmit Modbus commands in Modbus/TCP protocol format.

1.3.2. Support for the VxComm technique for all COM ports on
connected controllers

Even if a serial device doesn't support the Modbus/RTU protoco], it can still be
accessed via Ethernet. However, the VxComm driver will first need to be installed
on the Host PC and the COM ports assigned in order to link to the COM ports on the
controller. Once installed, the serial clients will then be able to access these remote
serial devices via Ethernet using standard RS-232 functions.

The latest VxComm driver for Windows XP (or later) can be downloaded from:
http://ftp.icpdas.com/pub/cd/8000cd /napdos/driver/vxcomm driver/2k/

1.3.3. Automatic I/0 module scanning

Once a connection is created, the default firmware will automatically scan all the
[/0 slots of any connected modules and then display the module information in the
“Summary” table which will be describe in more detail in Section 2.1, as illustrated
below.

DI Mapping T DO Mapping T Al Mapping T AQ Mapping T ( Summary )

Slat | Module | DI {13000 address | Paints | DO {lhoood addre.. | Paints | Al (boood) address | Paints | A (4000 addre.. | Paints |
1 67005 - - - - - - - -
2 87028, - - - - - - 00 [o0] 8
3 67055 i (o] 8 00 (o] 8 - . : -
AL Ststus 08 [08] 4 - :

Introduction
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http://ftp.icpdas.com/pub/cd/8000cd/napdos/driver/vxcomm_driver/2k/

1.3.4. Automatic assignment of a register address for the 1/0
modules

An I/0 module can be inserted into any slot, and the Modbus firmware will
automatically scan all slots and assign the [/0 channels to the registers in a
continuous range. The register mapping for all the I/O channels can be retrieved
by connecting to the controller using the Modbus Utility.

1.3.5. Allows simultaneous access by multiple clients (or
masters)

Different controllers support a different number of connections to a client. For
more details, refer to the FAQ on the ICPDAS web site.
http://www.icpdas.com/faq/7188e/hardware/003.htm

1.3.6. Online configuration via Ethernet using the Modbus
Utility

1.3.7. Supports I-8000 and 1-87000 series 1/0 modules
1.3.8. Updateable and programmable firmware

The Modbus SDK provided by ICP DAS allows users to develop custom Modbus
firmware. For more details related to the IP-8000-MTCP, refer to the following:
http://ftp.icpdas.com/pub/cd/8000cd /napdos/modbus/ip8000/demo/bc/
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1.4. Typical Applications

1.4.1. Basic Application 1: Modbus TCP 1/0 Device

An [-8000-MTCP running the default firmware operates as a Modbus/TCP slave 1/0
device. Use the Modbus Utility to configure the device and then create a connection
between the SCADA/HMI software and the I-8000-MTCP.

Multiple Modbus/TCP Clients (Masters)

Modbus/TCP

Modbus RTU/ACSII Modbus RTU/ACSII
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1.4.2. Basic Application 2: Modbus/RTU to Modbus/TCP
Converter

After setting the COM Port to Gateway mode via the Modbus Utility, the
Modbus/RTU device can be linked to the [-8000-MTCP using the Modbus/TCP
protocol. The SCADA/HMI software can then be configured to convert the
Modbus/RTU device to a Modbus/TCP device.

Multiple Modbus/TCP Clients (Masters)

Modbus/TCP
Command Protocol

Modbus RTU Device Modbus/TCP Slave

RS-485 '_'_'_
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1.4.3. Basic Application 3: Modbus/TCP 1/O Device using the
VxComm Technique

An [-8000-MTCP is also able to link serial devices that are connected to the COM
ports on the [-8000-MTCP device. To use this function, the VxComm driver first
needs to be installed on the Host PC. After the driver is installed, the remote COM
ports can be accessed via the standard serial driver.

Multiple Serial Clients (Masters)| |[Multiple Modbus/TCP Clients (Masters)

The command
protocol depends b=
on the serial device

Internet Modbus/TCP
Command Protocol

VxComm Technique Modbus/TCP Slave
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1.4.4. Advanced Application 1: User-defined Modbus/TCP
Controller

Using the Modbus SDK, custom firmware can be developed that allows access to
additional functions, together with the integration of serial devices with the
Modbus/TCP kernel, making the [-8000-MTCP a powerful controller. For demo of
user-defined SDK related to the I-B000-MTCP, refer to the following:
http://ftp.icpdas.com/pub/cd /8000cd /napdos/modbus/8000e/demo/bc/

1.4.5. Advanced Application 2: Modbus/TCP Controller using
the VxComm Technique

If an [-8000-MTCP controller is used to link the same hardware devices as
described in Advanced Application 1 above, and if any of devices connected to
specific COM ports are not integrated into the custom firmware, the COM ports can
still be accessed using the standard serial driver. However, in order to do this, the
VxComm driver must first be installed on the Host PC.

Modbus/TCP

I-7000 |-7000 I-87K

1.5. Supported Modules

For details of which /0 modules are supported by the different controllers, go to
http://ftp.icpdas.com/pub/cd/8000cd /napdos/modbus/8000e/document/mbt8 s

upport modules.htm
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2. Starting the Modbus Utility

The following is an overview of the process flow used to establish a connection
between the controller and the Modbus Utility, then retrieve the I/0 data and set
the [/0 values.

G o
Address Table
/ (Mapping Table)
e v ’

g J
Power-on &

Library Version

Safe Values

\,

87K DI Counter

The latest version of the Modbus Utility installation file can be downloaded from:
http://ftp.icpdas.com/pub/cd/8000cd /napdos/modbus/modbus utility/
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2.1.Introduction to the User Interface

The following is an illustration of the main user interface of the Modbus Utility.

odbus Utility Ver1.81 2014/09/10 l.:. = ﬁ
A Window Client Tools Settings Hel )

"] F >

= o &
i H i I! b @ v e u I : |Firmware: w1.7.2 [Apr15 2013]
ad Save Monitor| Log Scale Trend Help Exit
= 1 Die=Sellinge
) N\
DO Power-on | DO SafeValue |
|192.168.2.213 Connect
0 [ Chs [T Chis [~ Ch24 =
C ) [Oniine Mode (Ethemet) pisconnect D SohB0 Rowsron Mal ‘
1 [ chgd [ Chl? [ Ch2b = -
) The Digital Output will be set fo
[ Ch2z [T Chi0 [~ Ch18 [ Ch26 [the Power-on value when the
Cchs T chil ™ chig I che? controller is first powered on.
1-87041 )
i [T Chd [~ Chi2 [ Ch20 [ Ch28
7 [

E la (- . [T Chd [ Ch13 T Ch21 [ Ch29
] —— | [ ché I chid4 [ ch22 [ Ch3o

1‘ g’ 3 L] ] [T Ch7 [ Chis [ Ch23 [ Ch31

\ S— ' /(Ao
L BRI e els) 1 i t=ee) 018 ! LR el I AL Mappmg 1 BILLEY
Analog Output (%hoood)
F ’ Address ] Module ] Slot | Channel ] \r’alue1 Cormrment
-/
L] 11 | 2

A. Menu Bar
B. Toolbar

C. Connection Panel
D. Power-on Value, Safe Value ,Offset and DI Counter Settings Panel
E. Controller Panel and Module Panel
Lefthand side: COM Ports and Watchdog Timer (WDT) Settings
Right-hand side: Module Setting Panel.

F. Address Table (Mapping Table)
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Note: If the warning message shown below is displayed after executing the Modbus
Utility, restart the program by right-clicking the shortcut and choosing "Run as
administrator" to open the application with Administrator privileges.

Alternatively, right click the application shortcut, and choose “Properties”. Click the
“Compatibility” tab and then click the “Run this program as an administrator”
checkbox. This method will configure the Utility to always run with Administrator
privileges.

Modbus Utility —

The Modbus Utility application is requesting higher privileges. Close the
application and then restart it by right-clicking the shortcut and choosing 'Run
as Administrator’. Alternatively, right click the applicaiton shortcut, and choose
'Properties’. Click the 'Compatibility’ tab and then click the 'Run this program as
an administrator’ checkbox.

OK

Right-click the Modbus Utility shortcut
\

[MBus |
5 Modbus Utility N |
= o Open
= 'E;' Run as administrator
I Pin to Taskbar
i@ Unpin from Start Menu
'I.'E-.
Remove from this list
‘ Properties
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2.2. Updating the Firmware

The “Update Firmware” function is used to update the firmware to the latest
version. The firmware can be updated using either a COM port or a UDP
connection. However, ensure that the LAN1 on the controller is connected to the
network or COM1 port on the controller is connected to the computer before
attempting to update the firmware, otherwise the update process will fail

2.2.1. Updating via Ethernet
Step 1: Reboot the controller in INIT mode.
For I-8000 modules, short the INIT* and INIT*COM pins.

For IP-8000 and ET-87PN modules, move the DIP switch to the “Init” position.
For 7188E devices, short the INIT* and GND pins.

Step 2: Execute the Modbus Utility and select the Modbus/TCP controller mode.

melect Controller....

Modbus/TCP Modbus/TCP Modbus/RTU

Select Controller ﬁ

Step 3: Select the “Update Firmware” option from the “Client Tools” menu to
connect to the controller.

File Window [ClientTools| Settings Help

~u II Modbus,/TCP Client
i S | Modbus/ETU Client
L)

UDP Search

Cnntmllai

Update Firmware
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In the Update Firmware window, select the UDP option from the drop-down menu.
If IP address is known, enter the details in the text field and then click the “Connect”
button. Alternatively, click the “Search IP” button to search for available controllers
on the LAN, and then double-click IP address in the search result to establish a
connection to the controller.

[ Update Firmware I

Method 1
Search for available controllers and then double-click

~Connect & Configure T186EX

the IP address to connect.

}J Method 2 s

If known, enter the IP address here and then click

gan
ilable

Connect |

“Connect” button.

Ste
. Search available IP on LAN

—

Connect | |F Setting | Cancel |
¢ |Alias | Mask | GateWay Mac
F1]192.168.2.212 & 255.255.255.0 192.168.2.1 00:0d:e0:20:2b 561

After a connection is establish, the firmware file for the controller will be listed in
the “Update Firmware” tab, as shown in the diagram below.

Update Firmware T Metwork Seftings d Time Settings
Se j |Mame Size |Date
AT 0|miel 7265.6xe 117296 2014/3/4 £2F 11:068:50
{JICPDAS autoexec bat 27 2013/3/16 T4 U1:56;
3 Modbus_Utilin
EFirmware

= i-8000-MTCP

Refresh file list |

autoexec.bat
mael7265.exe
readme. bt

Erase Disk |
[l »
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Step 4: Before the firmware can be updated, all existing files must be deleted. Click

the “Erase Disk” button to delete all the files currently existing on the controller.

Update Firmware

1 MHetwark Settings 1

Date and Time Settings

= Iy

e

EraseDisk Confirm

[ —

= )
ERICPDAS
3 Modbus_Utilin

E Firmwar

[

readme. bt

|[Size |Date

g7

ii All files wll be deleted! Are you sure?

TR

117296

2014/3/4 £ 11:05:50
2013/916 T4 01:56:00

Step 5: Select the new firmware file and then click the “Upload >>" button to upload
the new firmware to the controller. A progress indicator will be displayed to show

the status of the update. After the update process is completed, the new file will be
displayed in the file list. If it is not displayed, click the “Refresh file list” button to

display the latest files.
The firmware has now been successfully updated. The device must be rebooted

before the new firmware becomes effective. If the update fails, go to step4 to

update again.

|192.1BB.2.212 Ste
Connect |

Ste

Disconnect | Ste

Step

i} tn trallor The disital | EOdicsl Il etort
i ” S o o e
Uploading. s SN i T

Uploading
CACFDAS\Wodbus_UilibAFirmwarehi-8000-MTCFymBe1 7 265.exe,
Size: 117296 bytes.

a1 %

Update Firmwa

= =3

30

ZRICPDAS
todbus_Utility
Firrware
= i-6000-MTCP

f Upload »> )

Reefresh file list |

autoexec bat

readme txt

Erase Disk |

rch for available
h a connection.

disconnect the [NIT

\jnd Time Settings
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2.2.2. Updating via a Serial Port

Step 1: Reboot the controller in INIT mode.

For [-8000 modules, short the INIT* and INIT*COM pins.

For IP-8000 and ET-87PN modules, move the DIP switch to the “Init” position.
For 7188E devices, short the INIT* and GND pins.

Step 2: Execute the Modbus Utility and select the Modbus/TCP controller mode.

Select Controller ﬁ

melect Controller....

Modbus/TCP Modbus/TCP Modbus/RTU

Step 3: Select the “Update Firmware” option from the “Client Tools” menu to
connect to the controller.

File Window [ClientTools| Settings Help

=y Modbus,/TCP Client @ e
i i Modbus/RTU Client 2 JEE
Load g Scale

— UDP Search |

-Controlle C UédateFirmware 2
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In the Update Firmware window, select the required COM port from the drop-down

menu and then click the "Connect" button. After a connection is established, the
firmware file for the controller will be listed in the "Update Firmware" tab, as
shown in the diagram below.

Note: The default COM port settings are "115200, N, 8, 1".

4: Connect the PC to COM1 on the 7188E/-8000/IP-8000/7186EX device using an
32 cable, or via the Ethernet.Use the "Search IP" function to search for available

Disconnect |
Back up Settings |
Restore Seftings |

Update Firmware ime Settings
|QC' ﬂ ; Size |Date
3CH 0|mBe1 7266 .exe 117296 201434 B4 11:06:50
ZICPDAS 1| autoexecbat 27 20713/9/16 T2 01:56:00
Y Modbus_Uility

3 Firmiware
e ~o

Upload == |

Refresh file st |

autoexec.bat

readme txt

Erase Disk |

i [4 Update Firmware M1
~Connect & Configure - Procedure | 7188E | 8000 1l iP-5000 | T18BEX
Step 1: Power off the 7188E/-8000/IP-8000/7186EX device.
COM1 ¥ | | | Step 2: For 7188E devices, connect the INIT* and GND pins.
For 8000 modules, shart the INIT* and INIT*COM pins.
C comnect ) For IP-8000 and 7186EX modules, move the DIP Switch 1o the "Init” position.
S N\ Step 3: Power on the confroller. The digital LED display will start counting numbers.

Step 4: Before the firmware can be updated, all existing files must be deleted. Click
the “Erase Disk” button to delete all the files currently existing on the controller.
I 5

l Update Firmware Erase Disk Confirm |
S

Date and Time Settings

Size |Date

== A 117286 2014/3/4 £ 11:0550
|r\CdPEj)bAS iy I& All files wil be deleted! Are you sure? '2? 201 3/9/16 F2F 01-56:00
T [n] s Ll

Firrmare
B000-MTCE

autoexec.bat
rmAel 7265 exe
readme

e ]
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Step 5: Select the new firmware file and then click “Upload >>" button to upload the

new firmware to the controller. A progress indicator will be displayed to show the

status of the update. Once the update process is completed, the new file will be
displayed in the file list. If it is not displayed, click the “Refresh file list” button to

display the latest files.

The firmware has now been successfully updated. The device must be rebooted

before the new firmware becomes effective. If the update fails, go to step4 to

update again

Lisconnect I Slep 4. Connectineg BLCT0 LU ontne (1 88E/=-s000] P50l de
Uploading G e

INgy an KS-282

oS

Back up Settingsl :
S‘rep 5 Uploading
Restore Settings | Step 6:

Size: 117296 bytes.

CHCPDASWodbus_UtilinAFirmwareli-8000-MTCFAmSe1 7 265.exe,

onnect the [NIT

Update Firmware

S

Ciy

EFICPDAS
todbus_Utility
Firmware
Z= LA000-MTCP

Reefresh file list |

autoexec bat

readme

Erase Disk |
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2.3. Network Settings

Before beginning the configuration process, ensure that eitherLAN1 or LAN2 ports
on the controller are connected to your network. Two methods can be used to
configure the network using a UDP connection.

2.3.1. Method 1: Under Running Firmware Mode
Step 1: Make the controller under the running firmware mode.

Step 2: Execute the Modbus Utility and select the Modbus/TCP controller mode.

Select Controller ﬁ

melect Controller....

Modbus/TCP Modbus/TCP Modbus/RTU

Step 3: Select the “UDP Search” option from the “Client Tools” menu to open the
eSearch Utility.

File Window [ClientTools| Settings Help
| lI Modbus/TCP Client @ o
i : Madbus/RTU Client =2 ey
Load ﬁ e T
—_ UDP Search )

Cﬂntrﬂllél Update Firmware
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Step 4: In the eSearch Utility window, click the “Search Servers” button to search

for any controller connected to the LAN.

-

.
¢ eSearch Utility [v1.0.8, Mar.22, 2013 ] L‘:' =) éj
File Server Tools
Name | Alias | IP Address | Sub-net Mask | Gateway | MAC Address
IBKEA4:4-0 it 192.168.2.212 255.255.255.0 192.168.2.1 00:0d:e0:e0:ch:
iPACBK:4-00 ip800D 192.168.2.193 255.255.255.0 192.168.2.1 00:0d:e0:e0:cd:
WISE-F126 WISE-F126 192.168.2.35 25h5.255.255.0 192.168.2.1 00:0d:e0:64:30:
A

{1

1 |
M Search Se@

Status

Exit

Step 5: Once the search is complete, select the controller that is to be configured

and then click the “Configuration (UDP)” button.

-

192.168.2.212  255.255.255.0
192.168.2.193  255.255.255.0
192.168.2.35  255.255.255.0

.
¢ eSearch Utility [v1.0.8, Mar.22, 2013 ] L == ﬂ
File Server Tools
| IP Address | Sub-net Mask | Gateway | MAC Address

192.168.2.1
192.168.2.1
192.168.2.1

00:0d:eD:ed:ch:
00:0d:e0:e:c4:
00:0d:e0:64:30:

T

M Search Servers Configuration [U@

Status

Exit
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Enter the required details in the DHCP, IP Address, Sub-net Mask, Gateway, and
Alias fields, and then click the “OK” button to save the settings.

IFl:l.:in‘ﬁgure Server (UDP) Iﬁﬁ
Server Name : IBKEA:4-0
DHCP: |0: OFF ~| Alias:  [i$431 (7 Chars]
IP Address:  [192.168.2.212 MAC:  [00:0d:e0:e0:c8:23

Sub-net Mask : |255.255.255.u

Warning!!
Contact wour Network Administrator to get

Gateway : |1 92.168.2.1

(B

correct configuration before any changing!

1«) Cancel
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2.3.2.

Step 1: Reboot the controller in INIT mode.

For [-8000 modules, short the INIT* and INIT*COM pins.
For IP-8000 and ET-87PN modules, move the DIP switch to the “Init” position.
For 7188E devices, short the INIT* and GND pins.

Method 2: While Operating in INIT Mode

Step 2: Execute the Modbus Utility and select the Modbus/TCP controller mode.

Select Controller

Modbus/TCP

melect Controller....

Modbus/TCP

Modbus/RTU

Step 3: Select the “Update Firmware” option from the “Client tools” menu.

@ -

Load

-Controlle

File Window [ClientTools| Settings Help

Madbus/TCP Client
Modbus/RTU Client
UDP Search
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Step 4: In the Update Firmware window, select the UDP option from the drop-down
menu, and click the "Search IP" button to search for available controllers connected
to the LAN. Once the search is complete, select an IP address and then click the
“Connect” button to establish a connection.

[ Update Firmware

Connect & Configure - Procedure | 7188E I 8000 | iP-8000 I T186EX

Step 1: Power off the 7188E/I-8000/IP-8000/7186EX device.
UDP v | | | Step 2: For 7188E devices, connect the INIT* and GND pins.

L LT For I-8000 modules, short the INIT* and INIT*COM pins.
- For IP-8000 and 7186EX modules, move the DIP Switch to the "Init" position.
& oo Step 3: Power on the confroller. The digital LED display will start counting numbers.
o Step 4: Connect the PC to COM1 on the 7188E/l-8000/IP-8000/7186EX device using an
o RS-232 cable, or via the Ethernet.Use the "Search IP" function to search for available
) Connact controllers, or enter the IP address into the textbox to establish a conneclion.
| | Step 5: Select the required COM port for the PC or UDP.

. Search available IP on LAN = ﬁ

Pe E_ Connect h IP Setting ‘ Cancel ‘

o|IP |Alias |Mas|< |GateWay Mac
ﬁ] 192.168.2.212 * 2556.2556.255.0 192.168.2.1 :00:0d:e0:e0:2b:61

PR LN I

L Vel

Step 5: In the Update Firmware window, select the “Network Settings” tab and then
click the “Get Settings” button. The current network settings will be displayed in the
text fields for LAN1. Edit the settings as required and then click the "Save Settings"
button to save the new settings.

Update Firmware T Network Settings T Date and Time Settings

LAN 1 - rLAN 2

P 192.1682212

Illllp:llll1ll..lll.-lllllll‘:

|
’ Save Settings
Gateway |

Clear All

Mask.  |255.2566.255.0

Gatoway, |192168.2.1

After the new network are saved, the Modus Utility will automatically connect to
the controller using the new IP address.
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2.4. Net ID (Station Number) Settings

The Net ID is a hexadecimal value that can be range from 01 to FF and must be
unique in the network. Set the Net ID by following the procedure described below.

Step 1: The Net ID is set using the 8-bit DIP switch located on the right-hand side of
the controller. To set the Net ID, move the DIP switch for the required bit to the ON
position. The following figure shows the Net ID for the controller. Bits 1 and 2 are in
the ON position and the others are set to OFF, meaning that the Net ID for the
controller is 3.

dl L3N

Step 2: Reboot the controller to enable the new Net ID

Step 3: After reconnecting to the controller, the Net ID for the controller will be
displayed in the connection panel as described in Introduction to the User Interface
(Item C).

I-8831 NetlD=3
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2.5. Connecting to the Controller

Before performing the following operation, ensure that the controller is set to "Run
Firmware" mode, insert the modules, and then turn on the power.

2.5.1. Connecting via the Ethernet (Modbus/TCP)

Step 1: Execute the Modbus Utility and select the Modbus/TCP controller mode.

Select Controller ﬁ

melect Controller....

Modbus/TCP Modbus/TCP Modbus/RTU

Step 2: Enter the IP address for the controller in the Connection Panel described in
Introduction to the User Interface (Item C), and then click the “Connect” button. If a
connection is successfully established, the connection status will be displayed in the

text field indicated in the image below.

Controller I-8831 NetlD=1

l
‘192.168.2.213 < e j*l ‘_”192.168.2.213| Gonkect
‘ Communication Mode T @Mc}de [Elhe@ B
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2.5.2. Connecting via a Serial Port (Modbus/RTU)

Step 1: Execute the Modbus Utility and select the Modbus/RTU controller mode.

Select Controller ﬁ

melect Controller....

Modbus/TCP Modbus/TCP Modbus/RTU

Step 2: In the Connection Panel described in Introduction to the User Interface
(Item C), select the COM port and click “Connect” on the connect panel. It will open
a Search List window in the next step to search for required device on the selected
COM port.

-Controller-
-
l Communication Mode Dizconnect

Step 3: Click the “Search” button to search for any available devices. Once the
required device has been located, click the “Stop” button to stop searching.

e

-, Search List

9500 Baud  +| MetlD

8 Data bits ]
MHone F'arlt_l,l
St-:up bit
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Step 4: Select the Net ID from the search result list, and then click the “Connect to
Selected ID” button to establish a connection.

s 2]

[600Bad <] NetID
[6Daatts <] [

RTU -

Search

Connect to Selected 1D )
el

[f COM port is successfully opened, the status will be displayed in the text field
indicated in the image below.

- Controller- ~1P-8411-MRTU NetlD=1

JCGM] LI Cunnem‘;ﬂlEOM] LI Connect

J Communication Mode Disconnect | | "{ Online Mode (COM) > Disconnect

2.5.3. Refreshing the Configuration after Connecting

If the current configuration for any of the modules on the controller does not match
the setting stored in the EEPROM, click the “Refresh” button to save the current
configuration to the EEPROM.

 —{

The configuration doesn't
match found for /O Module.

sl
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2.6. Address Table (Mapping Table)

After connecting to the module, click the Summary tab in the address/mapping
table dialog to check the information related to the module, including the slot
number for the module and addresses of the I/0 channels (points).

Note: The [/0 addresses listed here are Base 0.

D1 Mapping T DO Mapping T Al Mapping T A0 Mapping T C Summaﬁ >

Slot | Module | DI(Tcood address | Points | DO (0xo0d address | Points | 4l (3ooo) address | Points | AO (400 address | Points |
1 187040 01 [00] 32 - - - - - -
2 801 4-5E = - - 00 [00] 16

ALL Status 32 [20] 4 . - e )

Address starts from Oj
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2.7. Library Version
The library version depends on the version of the installed firmware. The latest

version of the firmware can be obtained from the following locations.

For 7188E:
http: //ftp.icpdas.com /pub/cd/8000cd /napdos/modbus/7188e/firmware/

For ET-87PN:
http://ftp.icpdas.com/pub/cd/8000cd /napdos/modbus/et87pn/firmware/

For I-8000-MTCP:
http://ftp.icpdas.com/pub/cd/8000cd /napdos/modbus/8000e/firmware/

For IP-8000-MTCP:
http://ftp.icpdas.com/pub/cd/8000cd /napdos/modbus/ip8000 /firmware/

Use the procedure described below to check the version information for the
current library:

Step 1: Select the “About” option from the “Help” menu.

File Window ClientTools Settings

= . =
Load Save
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http://ftp.icpdas.com/pub/cd/8000cd/napdos/modbus/7188e/firmware/
http://ftp.icpdas.com/pub/cd/8000cd/napdos/modbus/et87pn/firmware/
http://ftp.icpdas.com/pub/cd/8000cd/napdos/modbus/8000e/firmware/
http://ftp.icpdas.com/pub/cd/8000cd/napdos/modbus/ip8000/firmware/

Step 2: The version information will be displayed in the Modbus Utility “About”

dialog box.

B

& Modbus Utility

Version: 1.8.1 2014105910

Library Version (for 7188/8000)

Modbus Lib: w1.7.2 [Apr 15 2013]
/O Scan Lib: w165 [Mar 04 2014]
Mini0S7 2.2 6Jun 25 2007]
WyuCormm Lib: 3.2.32[Mar 05 2013]
TCPIP Lib: w118 [un 26 2012]

Copyright (¢} 2002-2008, ICP DAS CO., LTD

018

The Modbus Library and the I/0 scan Library are related to the firmware name.

The version information is shown in the firmware name.

65: 1/0O Scan Lib version

T

m8|e| [172] |65] .exe
v

172: Modbus Lib version

The model/module code:
a: IP-8000-MTCP

r. IP-8000-MRTU

e: |-8000-MTCP

t. ET-87PN
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2.8. Analog Module Range Code and Offset Settings

To change the Range Code and Offset settings of Analog modules, click the module
that is to be configured to display the Range Code Settings Panel.

I-87028U

The example shown here is for the [-87028U module.
2.8.1. Range Code

The Range code is used to set the maximum and minimum input/output range for
the Analog modules and only valid signals within this range will be transmitted.

Configure the Range Code settings in the Settings Panel by selecting the
appropriate Input/Output Range from the drop-down menu(s) for the respective
channel(s), and then click the “Set All” button to apply the new settings.

Range Code
Ch0™Ch7
e/ Dutput Range Fower-on Value) Safe (Value)
+0.0 To +20.0 mA o = | o000 | 0000
h1 [*0.0To+20.0mA 0o 4 [ oow | o000
+4.0 To +20.0 ma& =
Ch2 [+0.0 To +10.0% \ 0o = | 0.000 | 0.000
100 To +10.0Y =
Ch3 |,00Tg 50y | = | 0.000 | 0.000
gl o0 Tos0Y —Jf o = | oo | 0.000
Ch [+0.0Ta+20.0 mA ﬂ/[ o = | o000 | 0.000
6 [+0.0 To +20.0 mA A o & | oo | 0.000
[ Ta+20.0 mA > [ o = | vooo | 0.000

The Range Code types and definitions for Analog modules are shown in Appendix C:

Range Codes for Analog Modules.
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2.8.2. Offset Settings

An offset value can be set to compensate for any inaccuracies that exist in the

module. To configure the Offset value in the Range Code Settings Panel, enter the

required value in the Offset text field(s) for the respective channel(s), and then

click the “Set All” button to apply the new settings.

Range Code
—
Ch0™Ch? P
Input/Cutput Range ﬁaet(Dec) FPower-an (Value) Safe (Walug)
Cho [+4.0 Ta +20.0 mé _ﬂ ]ﬁ | o0 | o0
Ch1 [+40Ta+20.0 mA ~| | o | 0.000 | 0.000
Ch2 |+4.0To+20.0 mA ~[| o | 0.000 | 0.000
Ch3 [+40Ta+20.0 mA || o | 0.000 | 0.000
Chd |+4.0To+20.0 mA || o | 0.000 | 0.000
Ch [+40Ta+20.0 mA || o | 0.000 | 0.000
ChE |+4.0 To+20.0 mA | o | 0.000 | 0.000
Ch7 |+4.0To+20.0 mA - | 0 | 0.000 | 0.000
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2.9. Digital Output Power-on and Safe Values

To change the Digital Output Power-on and Safe values, click the module that is to
be configured to open the DIO Settings Panel

I-87061

The example shown here is for the [-87061 module.
2.9.1. Digital Output Power-on Value

The Power-on value is the Digital Output value that will be set for the module every
time the controller is powered on.

Step 1: In the DIO Settings Pane], click the “DO Power-on” tab, check the
checkbox(es) for the channel(s) to be set, and then click the “Set DO Power-on
Value” button to apply the new Power-on value(s).

DIO Settings
DO Power-on | DO Safe Value |

Set DO Power-on Walue

The Digital Qutputwill be set to
the Power-on value when the
cortroller is first powered on.

[ Chd4 [ Chiz
[ Cht [ Chis
[ Ché [ Chi4
[ Ch7? [ Chib
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Step 2: The controller must be rebooted before the new Power-on value settings

become effective. After rebooting, the Power-on value(s) for the channel(s) will be

displayed in the table on the DO Mapping tab in monitoring mode, or check the
output LEDs.

DI Mapping T DO Mapping T Al bapping T AD Mapping T Sumrmarny

Digital Dutput [Dxxxx)

Address Fd odule Channel Y -

r

2 1 H
03 [03] a
04 0] |- 7061 2 4 (40D gital madule
05 [05] I-B7061 2 5 [40]Digital mociule
06 [06] |-E7061 2 g [40]Digital mochule
07 [07] |- 7061 2 7 (40D gital madule Ll
e mea 1.27NEA ] =] TANM Akl raadla

4 | ]

DI Mapping T DO Mapping T A\I‘Dr\ /LT A Mapping T Sumrmarny
N

Digital Dutput [Dxxxx)

Address Slat

|-B70E
|-87061

04 [04] |-87061 ' d

03 [03]

o {32} 7061 After rebooting the controller, the Power-on

ﬂifﬂﬂ o values for channel 0 to 2 which are used in
Lthis example will be displayed.
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2.9.2. Digital Output Safe Value

If Modbus communication with the controller is lost for longer than the defined
timeout period, the Host Watchdog will be triggered and all modules will be set to a
preset Safe Value.

In the DIO Settings Pane], click the “DO Safe Value” tab, check the checkbox(es) for
the channel(s) to be set, and then click the “Set DO Safe Value” button to apply the
Safe value(s).

~DIO Settings
DO Poweron | DO Safe Value |

[ cho [ Che Set DO Safe Value '>
=

[7Cnt T Che Set the Digital CuTpur 1o the Safe

[T Chz T Chio value in the following condaotions

1. The Host \Watchdog is
enabled. (Time period is maore
than b seconds.)

2. There have besn no Modbus
requests during the Host
Wwatchdog Timer counts down
period.

[~ chit

Once the Host Watchdog has been reset the modules, the DO value will be set to the
Safe value.

12 -
2 13 0
14

15

DI Mapping T DO Mapping T Al bapping T AD Mapping T Sumrmarny

Digital Dutput [Dxxxx)
Address | Maodule | Slat | Channell \r"aluel Comrment -
08 [08] |-B7061 2 8 0 [40]Digital module
03 [09] |-B70E1 2 g 0 [40)Digital module
10 [04)] |-B70E1 2 10 0 [40]Digital module

|-B7061 2 1 0 [40]Digital module

2 40

1 m.

I

Sumrmarny

Once the Host Watchdog has been reset, the
Safe values will be displayed for channel 13
to 15 which are used in this example.

2 12 ND o ]
2 13 I adule =
2 14 odule
2 5 Yigital module

s

4 ] v
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2.10. Analog Output Power-on and Safe Values

To change the Analog Output Power-on and Safe values, click the module that is to
be configured to open the Range Code Settings Panel

I-87028C

The example shown here is for [-87028C module.
2.10.1. Analog Output Power-on value
The Power-on value is the Analog Output value that will be set for the module every

time the controller is powered on.

Step 1: In the Range Code Settings Panel, configure the Power-on value(s) by
entering the required Power-on value in the Power-on field(s) for the respective
channel(s), and then click the “Set All” button to apply the new settings.

Range Code

Ch0~Ch? |

[nput/Dutput B ange Offzet [Dec)
Cho |+0.0 To +20.0 mé ~ | o =
cht [+00To+200mé E[ o 5
ch2 [+0.0To +20.0 mé ~ [0 =
Cha |+0.0 Ta+20.0 mé, =] o =
che [+0.0To+20.0mé = [0 =
Chs |+0.0 Ta +20.0 mé, =l o E
che [+0.0To+20.0mé [0 =
Ch7 [+0.0 Ta+20.0ma E o =
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Step 2: The controller must be rebooted before the new Power-on value settings
become effective. After rebooting, the Power-on value for the channel will be
displayed in the AO Mapping tab in monitoring mode, or a monitoring tool can be
used to detect the value.

DI Mapping T DO Mapping T Al bapping T AO Mapping T Sumrmarny

Analog Dutput [4xxxx]

Address Module

|-870280C I
01 [01] I-87026C0 1 1 .
02 [02] I-870280 1 2 [30] +0.0 To +20.0 mé
03 [03] I-70260 1 3 [30] +0.0 To +20.0 mé
04 [04] I-87028C 1 4 [30] +0.0 To +20.0 mé
05 [05] I-870280 1 5 [30] +0.0 To +20.0 mé
05 [06] I-870280 1 B [30] +0.0 To +20.0 mé
07 [07] I-87028C 1 7 [30] +0.0 To +20.0 mé
4| 3

N
DI Mapping T DO Mapping T \ /ng T AO Mapping T Sumrmarny

Analog Dutput [4xxxx] N
Address Maodule Slat Chaniel l omrmeht

-B7028C 2.000 Ti0]+0.0 To +20.0 mé
o [i1] |-57028C0 1 1 N 000A30] +0.0 T o +20.0 s
02 [02] I-870280 ' N
03 [03] I-70260 .
04 [04] I-87028C After rebooting the controller, the
05 [05] I-870280 . .
i {ggi Fi T Power-on value for channel 0 which is
< used in this example will be displayed.
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2.10.2. Analog Output Safe Value

If Modbus communication with the controller is lost for longer than the defined
timeout period, the Host Watchdog will be triggered and all modules will be set to a
preset Safe Value.

In the Range Code Settings Panel, configure the Safe value(s) by entering the
required value in the Safe Value field(s) for the respective channel(s), and then
click the “Set All” button to apply the new settings.

-Range Code < SetAll }

ChO~Ch? | 4
[nput/Dutput B ange Offzet [Dec]  Power-on [Walue] Safe [‘Jalueﬂ
cho |+0.0To +20.0 md L‘ ] %I 0.000 0.000
Ch1 |+0.0 To +20.0 md, _ﬂ 0 g 0.000 0.000
ChZ |+0.0 To +20.0 md L! 0 ﬂ 0.000 0.000
Ch3 |+0.0 To +20.0 md, _ﬂ 0 ﬂ 0.000 0.000
Che |+0.0To+20.0 md, ;I 0 -:-J 0.000 0.000
Chs |+0.0 To +20.0 md LI ] ;i 0.000 0.000
Chs |+0.0 To +20.0 md, LI 0 % 0.000 0.000
ch7 [+00To+200mb = [0 = [0 < i )

Once the Host Watchdog has been reset, the DO value will be set to the Safe value.

DI Mapping T DO Mapping T Al bapping T AO Mapping T Sumrmarny
Analog Dutput [4xxxx]
Addresz | F odule | Slat | Channel I W alue | Comment
00 [00] |-87028C 1 0 0.000 [30]+0.0 To +20.0 ma,
01 (o] 1-87028C 1 1 0.000 [30] +0.0 To +20.0 ma,
02 [02] 1-87028C 1 2 0.000 [30] +0.0 To +20.0 ma,
03 [03] 1-87028C 1 3 0.000 [30]+0.0 To +20.0 ma,
04 [04] |-87028C 1 4 0,000 [30] +0.0 To +20.0 ma,
05 [05] 1-87028C 1 5 PO [30] +0.0 Ta +20.0 mé,
1 B 0.000
1 7o 00oog

Sumrmarny

Once the Host Watchdog has been reset,
the Safe value will be displayed for
channel 7 which is used in this example.

05 [05] |-G70280 ] 5
06 [0 I-57026C 1 g
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2.11. 87K Digital Input Counter

Each Digital Input channel on an 87K series module can also be used as a
Low-speed (<100 Hz) counter. Click the module that is to be configured to open the
DIO Settings Panel

I-87046

The example shown here is for the 1-87046 module.

Step 1: In the DIO Settings Panel, click the “DI Counter” tab, check the checkbox(es)
for the channel(s) to be set, and then click the “Set DI Counter” button to apply the
new Counter Settings.

DIO Settings
DI Counter |

v Cho \[__Ch8 Set DI Counter )

For 87K series madules, the
Digital Input channels can alsa be
used as a Low-speed (<100Hz)
counter The counter values are
[ Cchd [ Chi12 displaved in the "Al Mapping”

tab.
[ che [ Chis Tao clear the counter value, write a
[ Cheé [ Chi4 value to Digital Qutput in the "DO
tapping” tab .

[ Ch7? [ Chib

Any channel that have been set as a DI counter will be displayed in the “Al

Mapping” tab.
DI Mapping T DO Mapping AD Mapping T Sumrmarny
Analog Input [3xxxx)
Address | todule 1 Slat | Chantel | \r"alue| Cormment
00 [o0o) |-B7 046 3 0 [40] Low Speed Counter
01 [01] |-87 046 3 1 [40] Low Speed Counter
02 [02] |-87046 3 2 [40] Lows Speed Counter

4 1n | p
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Step 2: After the counter(s) for the DI channel(s) have been set, click the “Al
Mapping” tab to display the channels that have associated counters, together with
the current values for the counter.

Note: Before the current counter values can be read, the Monitoring function needs
to be enabled.

DI Mapping T DO Mapping T ‘Al Mapping T AD Mapping T Surmmary
Analog Input [3xxxx)
ddress F odule Slat Channel Yalue | Comment
00 [o0o) |-B7 046 3 0 27 [40] Low Speed Counter
01 [01] |-87 046 3 1 24 [40] Low Speed Counter
02 [02] |-87046 3 2 17 [40] Low Speed Counter
4 1 3

Step 3: To clear counter value, click the “DO Mapping” tab and then double-click
the value for the relevant channel The counter value for that channel will then be
set to 0. Channel 0 is used as an example here.

Dl Mapping T DO Mapping T ‘Al Mapping; T AQ Mapping T Summary

Analog Input [3xxxx)

Address I todule | Slot IEhanneII i Valuei E&wment

00 [0 |-37046 3 0 \ 27 ? Low Speed Counter
01 [01] |-87046 3 1 0] Low Speed Counter
02 [02] |-87046 3 2 17 [40] Low Speed Counter

D |

DI Mapping DO Mapping ) Al Mapping Il A0 Mapping | St L

Digital Dutput [Dxxxx)

Address td odule Slat Chantel | Yalue | Comment

(0 [0 |-87045 & I 0 Clear Counter
01 [01] |-87 046 3 1 0 Clear Counter
02 [02] |-87046 3 2 0 Clear Counter

[ Double-click the Value field for channel 0. ]

4 I

DI Mapping T DO Mapping T Al Mapping T AL Mapping |
Analog Input  [Zxxxx)
Address

F odule

|-37 0456
01 (o] |-B7 046
02 [02] |-B704E 3 2

rieht
Low Speed Counter

7 [40] Low Speed Counter
17 [40] Low Speed Counter

| LD

[ The counter value for channel 0 will be reset to zero. ]
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2.12. COM Port Settings

To adjust the configuration for the COM ports, click the COM porticon in the
Controller Panel described in Introduction to the User Interface (Item E) to display
the “COM Port Settings” panel

| A—
tip=1————

\|COM Port Settings [coM4 -] Set |

4

L

( 92.168.2.198 Connect

On-ine Mode (Ethemet)  Discannect | v E"ahle_ Mode [Programming =l
Modbus Timeout 200 j o

Baud Rate |-|1520|:| LI

Data Bits Ig ;I

Parity INDne LI

E

Stop Bits |1

~ COM U Slave

i lawve
Modbus,-’TCP =]

=

=]

Step 1: Select the COM port to be configured from the drop-down menu, and then
select the Enable mode, and the Modbus timeout, and select the appropriate values
for the other settings. Seven modes can be selected for the COM port. Once all the
relevant values have been selected, click the “Set” button to apply the new settings.
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-COM Port Settings

COr2

Enable Mode IMDdbUS.-"F COkA3 ,I

Modbus Timeout I ¢EPM4 ;: e

Baud Rate |1152|:||:| mj
Data Bits IE j
Parity IN,:,HE, j
Stop Bits |1 j

The new settings will be displayed in the “System Settings” panel immediately.

~System Settings—————  Set II

NetID

A

MDdbus,."TCP

o

ﬁ' i Statluns erCOMPDn
iEL

2.12.1. COM Port Enable Modes
Seven modes can be selected for the COM port, each of which are described below.

A. VxComm: This option creates virtual COM ports and maps them to the Ethernet
ports on the serial modules.

B. Modbus RTU Gateway: This option allows the COM port to connect to up to 255
RTU slaves (stations). Enter the number of devices connected to the Modbus RTU
gateway in the “Stations per COM Port” text field and then click the “Set” button.
The Modbus Utility will automatically assign the Slave ID if more than one port is
set to the Modbus RTU gateway mode.

~System Settings

Mu:ndbus,."TCP

. “-l‘ll...
ﬁ' iogtatluns erCOM Purf‘
PEL ,

‘$
...llll“‘
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C. Modbus RTU Slave: This option is used to set the device to operate as a Modbus
RTU Slave.

D. Modbus ASCII Slave: This option is used to set the device to operate as a
Modbus ASCII Slave.

E. Programming: This option is used for programming purpose only and will not
automatically detect Modbus requests.

F. Debug: This option is used to display debug messages relating to Modbus
requests, or communication messages, etc. while communicating with a Modbus
master or Modbus clients.

G. Console: This option is used to perform configuration for file uploads, or
updating the firmware for the device.
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2.13. Watchdog Timer (WDT) Settings

Each ICP DAS controller contains a Host Watchdog that will be activated if the
controller either crashes or otherwise malfunctions for some reason. The
Watchdog Timer can be set to a specified period and is used to count the time
since Modbus communication with the controller was lost. When the Watchdog
Timer counter reaches zero, the Host Watchdog will be activated and all
Analog/Digital Output modules will be set to their predetermined Safe values and
the L3 LEDs on the panel will flash to indicate that an error has occurred.

Click the Watchdog icon in the Controller Panel described in Introduction to the
User Interface (Item E) to open the WDT Settings panel.

23 WDT

CPU Reset Status |By Power-on Clase

CPU Reset Events 380 Clear

w'atchdog Timer Duration (sec) 2 Set
WOT Evert Count 0 Clear

If Modbus comrmunication with the controller is lost for a specified «
duration. the Watchdog will be activated and all Analog/Digital

Output rmodules will be set to their predetermined Safe values, and the

L3 LEDs an the panel will flash to indicate that an errar has accurred.

The “Watchdog Timer will be reset when Modbus communication is restored.

Q0.9

To disable the Watchdog Timer, set the duration value to <= b seconds.

L 4

A. CPU Reset Status: This parameter is used to indicate whether the current
system status was set during a normal power-on event or whether it was reset by
the CPU Watchdog.

During Power on: This status message will be displayed if the controller was
started normally.

By CPU WDT: This status message will be displayed if the controller encountered
an error that caused the CPU Watchdog to reboot the controller.
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B. CPU Reset Event: This parameter is used to indicate the number of times the
controller has been reset due to CPU and power-on events. Clicking the “Clear”
button will reset the counter to 0.

C. Watchdog Timer Duration: This parameter is used to set the duration of the
Watchdog Timer and must be set between 0 and 65535 seconds. To enable the
Watchdog Timer, enter the required duration (must be set to more than 5 seconds)
and then click the “Set” button to apply the new duration.

Watchdog Timer Duration (sec)

- e — —
<I£F12:11:21 SetwDT=1b CKI ) #
If M OO e & controller is lost for a specifien

duration, the ¥Watchdog will be activated and all AnalogiDigital

Qutput modules will be set to their predetermined Safe values, and the

L3 LEDs on the panel will flash to indicate that an error has occurred.

The YWatchdog Timer will be reset when Modbus communication is restored.

D. WDT Event Count: This parameter is used to indicate the number of times the
controller has been reset due to Watchdog Timer events. Clicking the “Clear” button
will reset the counter to 0.
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2.14. Monitoring

The Monitor function is used to timely retrieve the current I/0 values and to also
set the output values for modules.

Step 1: To set the timer scan interval, click the arrow on right-hand side of the
"Monitor" button in the toolbar and then click “Timer Interval”.

Laad Cawve J J
PACBK  Not -

Modbus Utility o |
|
Enter the required Timer interval in milliseconds. “
The current interval = 1000 ms. - 1
Cancel

1500

Step 2: Click the “Monitor” button in the tool bar to begin scanning. After the
monitoring process begins, the "Monitor" button will be displayed as active, as

illustrated below. To stop the monitoring process, click the “Monitor” button again.

R -
| oy K
Ln:uad Save M::unltcur / Lu::ug Manitar

The 1/0 values displayed in the Mapping table will be automatically refreshed

periodically, but the frequency of the updates depends on the value set for the timer

interval Here use the DI Mapping Table as an example.

DI Mapping T DO Mapping T Al bapping T AD Mapping T Sumrmarny
Digital Input [1xxxx]
Address | todule | Slat | Chantel | Yalue [NGomment -
00 [oaj |-87046 3 0 1] |Digital Moduls
o [01] |-87046 3 1 1 Drigital Moduls E
02 [02] 187046 3 2 0 Drigital Module
03 [03] |-87046 3 3 1] igital Module
04 [04] |87 046 3 4 0 igital Modulz
05 [05] 187046 3 5 0 Digital Module
06 [06] |-87046 3 E i Drigital Module
07 [07] |-8704E 3 7 1] |Digital Moduls o
N2 man 1.27NAE 2 ] AN it =l b ool
4| [Tl 3

N g
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Step 3: The display mode for analog modules can be changed to either Value,
Decimal or Hexadecimal format. Click the arrow for the “Scale” button in the
toolbar and select the desired option from the drop-down list.

[ Value ] [ Decimal ][ Hexadecimal ]

ValueJ Dec | Hex
10.000 16384 4000
10.000 16384 4000
10.000 16384 4000
10.000 16384 4000

0.000 I

Step 4: To change the output values for a specific channel on an Analog Output
module, click the “AO Mapping” tab and then double-click the row to relevant
channel to open the “Channel” dialog box for that channel Enter the required value
and then click the “OK” button. The value for the channel will be changed
immediately.

DI Mapping T DO Mapping T Al bapping T AOD Mapping T Sumrmarny

Analog Dutput [4xxxx]

| 01 [01] I-87028C 1 1 0.000 [30]+0.0 To +2000 mé

0z [0 ‘E‘
03 [0 . e
Wi Double-click the row for the relevant channel. ]
Channel Q@ ﬁ]
Enter an output walue for Channel 0. f 0K A
The valid range is 07 20mA ‘—' [—
Cancel I
e
[ Enter the required value. ] N \
Dl Mapping I DO Mapping i Al Mapping | AOMapping | € Jy
Analog Dutput [4xxxx] ] /
i Address Fd odule: Slat Chantel | \r"alue i -

10000 J7 2] +0.0 To +20.0 mé

| o1 [01] |-87028C 1 1 Sl B###130) 0.0 T +20.0 i :
02[02] I-87028C 1 2 0.000 [30]+0.0 To +20.0 mé
03 [03] |-87028C 1 3 0.000 [30]+0.0 To +20.0 m4 —
04 [04] |-87025C 1 4 0.000 [30]+0.0 To +20.0 m4
05 [05] |-87028C 1 5 0.000 [30]+0.0 To +20.0 mé
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Step 5: To change the output value for a specific channel on a Digital Output module,

click the “DO Mapping” tab and then double-click the row for the relevant
channel The value to the channel will be changed immediately. The value, 0,
represents the status OFF, and the value, 1, represents the status ON.

DI Mapping T DO Mapping T Al Mapping T AL Mapping T Sumrmarny
Digital Dutput [Dxxxx)

Address fd odule Chantel | Yalue | Comment -
|-B70E1 0 0 0 [40Digital module N
o [o] |-87 061 ] 1 EI [40Digital module ‘E‘
- 2 [02 |-870E1 i} 2 A01Digital rmodule: | 4
Double-click the row for the relevant channel.
T!m [ TP
[ | (=g ] [l 7 m FANIR A =] rmm
~
DI Mapping T DO Mapping T Al Mapping T A0 Mapping | . mary

Digital Dutput [Dxxxx)

Address todule Slot Channel | m ent

00 [o0 -7 051 0 0 1 J4r F
o1 [01] 57051 0 1 g D]Digitalmodule H
0z [02] -7 051 0 2 0 [40]Digital moduls P
03 (03] -7 051 ] 3 0 [40]Digital module
04 [04] 57051 i 4 0 [40]Digital moduls
05 [05] 57051 0 5 0 [40]Digital moduls

Note: The Modbus Utility also includes an alert system that warns when an 87K
module is offline. If the module is offline, the image for the module will be displayed
in red and the value in the DI Mapping table will be shown as 0. Both the image and
the value will return to normal once the module is online.

1-87040

2L

S
DI Mapping ™\ 0O Mapping 1 Al Mapping )i AQ Mapping
Digital Input’ {10000 \
Address | Module Slot | Channel I Valuel Caomment
2? [1E] 57040 27 0 [40]Digital Module

281 l-a7040 1 0 [40)Cigital Module
230107 l-a7040 1 0 [40]Digital Module
30[1E] l-a7040 1 0 [40)Cigital Module
[ ﬂ l-a7040 1 0 [40]Digital Module

= ] L 11 Line =1 f Off Line =0

l-87040 1 0 Maline =1/ 0ff Line =0

34 [22] l-8014-SE 2 All 1 OnlLine =1/ 0ff Line =0

36723 - 3 All 0 Online=1/0ff Line =0
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2.15. Trend Chart

In addition to retrieving data values from the address table, the Trend function can
be used to monitor data and display it as a trend chart. The following illustration is
the interface for the Trend function.

I~ Scope = X
Select /O Address Line
gital Inpu 04 [04] i B - Add Clear Pause | Axis |
Lo / reg,ucrac '_U rad -
010 [00 1 M
B b M
Sl ol  ERE
=N | Oz oz 4 M 5
ol : M
40 - -
20 - -
D_ &
0 Track 2
Track 3
Track 4
- _
\ 15:06:30 15:07:00 15:07:30
\ v N 20140403 2014/04/03 2014704703

A. Settings and control area: This area is used to set the conditions for the
monitoring functions, such as adding an address to be tracked, starting, pausing or
stopping the monitoring, and adjusting the scope of the trend chart.

B. Trend Chart List area: this area is used to display details of the addresses and
other settings that have been selected to be tracked. The settings for the respective
address can be adjusted, and the output values for the DO/AO addresses can be set.

C. Track area: There are four areas that the Trend function uses to monitor and
display the tracked data, indicated as Track 1, Track 2, Track 3 and Track 4 in the
image above. Note that Track 1 can only be used to display trend lines for analog
modules, while Track 2 to 4 are used to display the trend lines for digital modues.
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The following procedures indicate that how to retrieve 1/0 data.

Step 1: Click the “Trend” button on the main menu to open the “Scope” dialog box.

FH 1 |-. 1 4
E o E v a - - - ’
Load Save honitor Log Scale /

Step 2: To record /0 data in the trend chart, select the [/0 type and the address
from the respective drop-down menus. Select a color for the chart line and assign a
track number, and then click the “Add” button to add the record to the Track area.

Select [/0 Address Line Calar Track
(03 103 T =] Aud

Drigital |mprat 2

Duigital Qutput 5 3

Analog Input 5 4 ]
Analog Oukput i

Chigikal Clutput e

After adding the address to the Track area, the address can be set to be visible or
not in the Track area by clicking the checkbox or the line color can be changed by

clicking the color column.

ol oogoo) B 2
Dl | 02[02]
DO 00 [00]

oo 0202 0
Dl 01 [01]

Step 3: To set the output values for the DO addresses, click the address column to
display the “Channel Information” dialog box. Click the “On” button to set the value
of DO address to ON and click the “Off” button to set the value to OFF, and click the
“Inverse” button to set the value to the inverse of the current value.

[ Click the address column. ] 5 Shannel Inogighon Li_E-J
140 | &ddress(Eola| T rack visible DO Address: 0

A0 00[00]
f

DI | 00 [00]
Dl 0

oo o (o0

Do 02f2 L
Dl | 01 [01]

On

[ff ‘ [nverse

Copyright © 2014 ICP DAS Co., Ltd. All Rights Reserved. E-mail: service@icpdas.com

Starting the Modbus Utility

a
B



Step 4: To set the output values for the AO addresses, click the address column to

dsiplay the “Channel Information” dialog box. Enter the output value and then click

the “Set” button to apply the new settings.

1/0
40 Qo [0
Dl oofo
bl | 02 [02
DO | 00 [o0)

T N ]

Click the address column.

( B9 Channel Information @1
AQO Address: 0

5

Set

Step 5: To change the scope range, click the “Axis” button to open the “Change

Scope Range” dialog box. Adjust the settings as necessary and then click the “Set”

button. The details shown in the “Change Scope Range” dialog box can also be

fine-tuned by dragging either of the scale arrows illustrated in the image below.

4dd

Clear

Pavze ‘

Track 1

-
B Change Scope Range

B0 -

Y-axis Max. |100
Y-axis Min. -10
X-axis Range (minutes) |1.44 e.

2014/04/09
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201440403

N fine-tuning ] Buffer Size [gg400
\ Timer Interval (ms) W Exit
\
Track 2
Track 3
Track 4 I_“_l
14:20:30 14:21:00 14:21;

2014/04/09
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2.16. Data Log

The data log function can be used to record the configuration of the modules,
together with the current values, and then save the information as a text file.

Note: The Monitoring function must be active before the Data Log function can be
activated.

Step 1: First, set a name for the log file by clicking the “Log File” option from the
“Log” drop-down menu in the “Settings” menu to open an “Open” dialog box. If a
name is not set for the log file, the default file name "yyyymmdd.txt" will be used
and stored in the "log" subdirectory.

File Window Client Tools |Setting5| Help

Ionitor r
*
LDad Save Mc {
Sn:.ale » Enak

IPACBK NetlD=1 Trend Open ‘

Step 2: Click the “Log” icon to begin recording log data. Once recording begins, the
Log icon will change to indicate data logging is active, as shown below.

|
LDad Save

Mormtor
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Step 3: To open the data log file, first click the “Log” icon to stop data recording, and
then click the “Open Log” option in the “Log” drop-down menu to open the data log.
The 1/0 data will be displayed in the data log text file.

= - -
Load Save f'-.-'1-:|r1|t|:|r Scale

IPACBK NetlD=1 GF’E” £

| 20140409.txt - Notepad

File Edit Format View Help

bddress reference mapping of Modbug TCP -
iPACSE NetlD=1

[-87061(S1otD) + 1-87028C(S1otl) + 1-870280(S1ot2) + I-87046(S1ot3) +
[P addresg: 192.168.2.193

Modbug firmware version: vl.7.2 [Jan 03 2012]

I[/0 mscan lib wersion: wl.6.4 [Aug 12 2013]

Data: 4/9/2014

Tine: 1:57:32 P{

m

Summary
Slot Module DI address Point DO address Point Al address Point  AQ address Point
0 [-87061 B B 00 [00] 16 B B g B
1 [-87028C B B E B B B 00 [00] 8
2 1-870287 B B B B B B 08 [08] 8
3 [-87046 00 [o0] 16 B B g B B B
i3 [-87046 B B 16 [10] 3 00 [10] 3 B i
ALL  Statug 16 [10] 4 B B B B B B

mOFr — S M Sy e -BO]TU'U'I-QU'U' -— -
D[ —D=—=D]—=—=D]—D—D[—=—01—D] —D—D—[—D——D—[1—
Timg, sanpling, [00], (o1], [oz], [o3], [o4], [05], [06], [07], [08], [09], [10], [11], [12], [13], [14], [

| 3iehified 0, 0, 0, 0, 0, U, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
1325433, L, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:57:34, 25 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
1335735 3 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:57:30, 4, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:57:37, 55 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:57:38, b, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:57:38, i 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, |
13:57:40, 8, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, |7
13:57:41, 9, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:57:42, 10, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
|35l 11, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:57:44, 12, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:57:45, 13, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:57:47, 14 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:57:48, 15, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:57:49, lo, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:57:50, 17 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:57:51, 18, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:57:52, 19, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
1325453, 20, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:57:54, 21, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
1355551 22 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:57:50, 23, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:57:57, 24, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
1354580 25 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, a,
13:57:58, 26, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:58:00, 27, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:58:01, 28 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:58:02, 29, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:58:03, 30, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
12:58:04, 31 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:58:05, 32, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:58:06, 33, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
132:58:07, 34, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:58:08, 35, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
13:58:09, 36, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, s
4 T r

Lnl, Coll
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2.17. Save and Load the Configuration Settings

The Modbus Utility allows the configuration of the module to be saved for future
use, meaning that it can be loaded the next time the Modbus Utility is used without
needing to set the configuration again.

After clicking the “Save” icon, the Modbus Utility will generate two files. The default
file names are Modbus_8E.ini and Modbus_8E.txt.

4| ModBus_8E.ini ‘ 4
= ModBus_BE txt 4/

Two methods can be used to review the settings of both a specific controller and

each module that is inserted in it.

A. Using the Modbus Utility: Click the “Load” icon to load the .ini file into the
Modbus Utility.

B. Using a text editor (such as Notepad): Open the .txt file in the text editor to view

the details.

IE[-mJ -[ Open “Modbus_8E.txt” in Notepad. ]
[ CTEFE]

Copyright © 2014 ICP DAS Co., Ltd. All Rights Reserved. E-mail: service@icpdas.com

Starting the Modbus Utility

N
o)



2.18. Modbus RTU Master Tool

The Modbus RTU (MBRTU) Master Tool can be used to send Modbus message to
read or write /0 values via the COM port. The following image provides an
overview of the MBRTU Master Tool interface.

&8l \MBRTU V. 1.0.9 COML I

COM Status Protocol Description

Net ID (Station number)

FC=01 E
Reference number T
Bit count
. - s—
ing kode [MoWaiting) Stabistics Clear Statistics |
Commandz Responzes
meout 200 ms ;
Current Packet Size [Bytes] a8 Differ=nce Current Packet Size [Bytes] 7

in Packet

Start stop Tatal Packet Size [Bytez) 0 GQuantity | Tatal Packet Size [Bytes) 0

rmer Mode [Fived Periad) Packet Quantity Sent 0 1] Packet Quantity B eceived i

Igterval a0 ms Palling or Timer Mode [DatesTime) Palling Made Timing [ms)
Stat_ | Stop_| sttline] i ol = oo Aveiage
C Stop Time | Lims Ston Min | 1
rmand
D RN Send Command
Lommands v lhc iiﬁ E Elesnonzes
[
- ]
: Clear Lists | Exit Program | ‘

A. COM Status: Click the "Open" button to connect to the controller using the
selected COM Port and parameter values. Click the "Close" button to terminate the
connection.

B. Protocol Description: This section provides a description of the request and the
response. For more detailed information regarding this section, see Appendix B:
Function Codes (FC)

C. Polling Mode: Set the timeout and then click the “Start” button to activate
Polling Mode. Click the “Stop” button to cancel it.

Timer Mode: Used to set the timer interval (in million second) that must elapse
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before a command is sent. Enter a value for the "Interval" and click the “Start”
button to activate Timer Mode. Click the “Stop” button to cancel it.

D. Command: This section is used to enter commands. After entering a command,
click the “Send Command” button to transmit the command.

E. Command/Response: Commands sent to the controller will be displayed in the
left-hand text field, and the related response will be displayed on the right.

Use the following procedure to send a Modbus command.

Step 1: Set the COM Port mode to Modbus RTU Slave. For more details of the
procedure, see Section 2.12 COM Port Settings.

Step 2: Click the “Modbus/RTU Client” option from the “Clients tools” menu.

File Window [Client Tools | Settings Help

| hModb j=nt
El X Modbus/RTU Client
Load g
—_— UDP Search |
IPACSK Update Firmware

Step 3: In the COM Status section, select the COM Port and Baud Rate from the
respective drop-down menus and then click the "Open" button to establish a
connection to the COM Port.

COM Status

COMT |
115200 |
Line contral ; AR

=)=

Step 4: In the Command section, enter a command and then click the "Send
Command" button to transmit the command. Ensure that the "Include CRC" option
is checked to automatically add a Checksum to the end of the command.

Command
|1 10001 < Send Command )

Step 5: The command will be displayed on the left-hand side of the
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Command/Response window, and the response will be shown on the right-hand
side. Note that the last two bytes are the CRC.

Caommands Responzes
M 010000000 FD Ca « |1 010710051738
Commands Responses ]
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2.19. Modbus TCP Client Tool

The Modbus TCP (MBTCP) Client Tool can be used to send Modbus messages to
read or write /0 values via the Ethernet. The following image provides an
overview of the MBTCP Client Tool interface.

odbusTCP-

B MBTCP Ver 115 [
frutul::ul Description

l1 92 168 255 1 d multiple coils status [Oxxxx] for DO j
bytes for Modbus/TCP protocol] -
ort |EDE ransaction identifier - copied by server - usually 0 |
- Transaction identifier - copied by server - usually 0 |
Connect I Disconnect ‘ Byte 2: Protocol identifier=0
Byte 3. Protocol identifier=0
WL ) Byte 4. Field Length (upper byte}=0 "
olling Mode [Mo Waiting) Statistic Clear Statishic
Difference
Start | Stop | Commands ; :51 Packet |~ Responses-
. uantity .
Total Packet Size [Bytes) Total Packet Size [Bytes]
Packet Duantity Sent |7D Q00 % IEE d|7D
acket Quantity Senl ] acket Quantity Receive 0
c er Mode [Fixed Period) 0
Poling or Timer Mode [0 ate/Time] 1 Polling Mode Timing [ms)
ntersal | 100 ms Set 5
Q Start Time | Start Time Max | ono Average
Start | Stap | Stop Time | Stam Tiite . Min | 0oo | oon
LN

el] [Butel] [Bytel] [Bytes] [Byted] [Byted]

D 0006 1400040 Send Commarnd

tel] [Butel] [Butez] [Euted] [Byted] [Buteh] [Bute] [Bute1] [ButeZ] [Euted]

Clear Lists I BT Program J

A. Modbus TCP: Click the “Connect” button to connect to the controller using the
selected IP address and Port number. Click the “Disconnect” button to terminate
the connection.

B. Protocol Description: This section provides a description of the request and the
response. Note that a 6-byte prefix must be used for the Modbus TCP protocol. For
more detailed information regarding this section, see Appendix B: Function Codes

(EC).

C. Polling Mode: Click the “Start” button to activate Polling Mode and click the
“Stop” button to cancel it.
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Timer Mode: Used to set the timer interval (in million second) that must elapse
before a command is sent. Enter a value for the "Interval” and then click the "Set"
button. Click the "Start" button to activate Timer Mode and click the "Stop" button
to cancel it

D. Command: This section is used to enter commands. Enter the command,
including the 6-byte Modbus TCP prefix, and then click the “Send Command”
button to transmit the command.

E. Command/Response: Commands sent to the controller will be displayed in the
lefthand text field, and the related response will be displayed on the right.

Use the following procedure to send a Modbus command.

Step 1: Click the "Modbus/TCP Client" option from the "Clients Tools" menu.

File Window

-y Madbus/TCP Client
El X Modbus R0 Clent
Load g

— UDP Search
IPACSK Update Firmware

Step 2: In the Modbus TCP section, enter the IP address and the Port number in the
respective text fields and then click the "Connect" button to establish a connection.
If you also wish to create a data log, click the "Data Log" checkbox.

ModbusTCP
P 1921662193

Port [502

Disu:u:unneu:t |

[ Datalog

Step 3: Enter a command in the command line field and then click the "Send
Command" button to transmit the command.

[Byte0] [Bytel] [BuwteZ] [Buted] [Bwted] [Buteb]
[M20006 120005
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Step 4: The command will be displayed on the lefthand side of the text box area,

and the response will be shown on the right-hand side of the text box area.

[Eyted] [Butel] [Eyte?] [Bute3] [Byted] [Byteh]

[Butel] [Buted] [Bute?] [Byted]

01 02000000 0&--» 01 02 00 00 00 05
01 020000 00 0& --» 01 02 00 00 00 05
01 02 0000 00 06 - 01 02 00 00 00 05

010200000004 ->01020102
010200000004 ->010200 02
01 0200000004 - 01 0201 01

[ Commands }

P[ Responses ]
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3.Linking to SCADA Software via Modbus

This chapter provides a description of how to connect to SCADA (Supervisor
Control and Data Acquisition) applications via Modbus in order to retrieve [/0
values using the Modbus/TCP protocol The SCADA applications that will be
described in this chapter are:

® SCADA Expert Vijeo Citect

® DASYLab
® E7 Data Logger
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3.1. SCADA Expert Vijeo Citect

In this section, a detailed description of the procedure for connecting the Vijeo
Citect solution to a controller using the Modbus/TCP protocol is presented. In this
example, Vijeo Citect version 7.40 is used.

3.1.1. Creating a New Project, an 1/0 Server and an 1/0O Device

Step 1: Open the Vijeo Citect Explorer application from the Programs Menu.

. Schneider Electric

. Fleating License Manager

. License Manager
o StruxureWare SCADA Expert 7.40
i? Online Registration

SCADA Expert

Vijeo Citect V7.40

h

-based Help
B2 Vijeo Citect Runtime ;
€ vijeo Citect Web-based Help R T

. Runtime Cenfiguration . S ‘ Ptruxureware™

Step 2: In the “Citect Explorer” window, click the “New” button to create a new

project.
P
& Example - Citect Explorer | () e S
File View Tools Help
Exansi {Q)! slelels=ls] o o == vi[=
Project List ] ConME}cample
E:] My Projects =" g E » _-J'ﬂ = =
B~ = Example ™ N Z!\\ i E =z =z
Graph| Equ... Tags Alarms System Com... Cicode Citec...
i Files Files
Ready
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Step 3: In the “New Project” dialog box, enter a name for the new project. The

name “Modbus Demo” is used in this example. Leave all other parameters at their

default values, and then click the “OK” button to continue.

-

Mew Project

=]

Location:

Project:

D ——

Mame: < Modbus Demo >

Description:

¥ Create project based on starter project

—Starter project selection —

Cancel J Help
|

IC: ProgramData\schneider Ele Browse...

SxW_Style_1_HD1080_titeb]is
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Step 4: In the Project List panel, expand the “Modbus Demo” folder, and then
double-click the “Express [/0 Device Setup” icon in the “Communications” folder to
create a new I/0 Server and /0 Device.

i R
& Modbus Dema - Citect Explorer @M

File View Tools Help

IMudhus Demao vl _QI El ﬁ'l F|W||EI@J ‘jl‘ | ':‘:]J ""'\lt'l _"ﬁl I— @l
IPruject List |Cur|t of Communications
1 My Projects ﬁ 2 E.;‘ E ¥
. = Bxample X ! - == ¥ ':i
=2-= Modbus Demo /O Servers Alarm Trend Servers  Report OPC DA
e Graphics Servers Servers Servers
- & Equipment iy
- - B %
- Alarms MNetwork Boards Ports Maodems  I/O Devices o

- S Addresses Remapping
Communications >
- }

- 'z CitectVBA Files

4 | n »
Ready A

Step 5: Once the “Express Communications Wizard” screen is displayed, click the
“Next >” button to continue.

i '
Express Communications Wizard M
e This wizard sets up communications for an Ij0 Device
. \\\:\_\\ and optimizes the runtime performance of the I/O
LIJ— Device.
UL
prs iy You can also use this wizard for the configuration of
Disk I/0 Devices.
- —
\fﬁ,ﬁ
<« Back Mext = Cancel Help
L8 &
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Step 6: Click the “Create a new I/0 Server” radio button, and enter
“ModbusServer” in the Name field as the name of /0 Server, and then click the
“Next >” button to continue.

r‘ ™y
Express Communications Wizard @

. Select the Ij0 Server you wish to wark with. You may
SN create a new I/0 Server by entering the desired
| l | L name, or select from your existing I/0 Servers.

{* Create a new 1/0 Server

= Mame: 1I‘~“In:u:||:|usEer'-rer
‘ " Use an existing 10 Server
I0S5erverl
N

<tk hext> D concel Hel

Step 7: Click the “Create a new I/0 Device” radio button, and enter “Dev_8000" as
the name of the [/0 Device in the text field, and then click the “Next >” button to
continue.

i y
Express Communications Wizard @

. Select the Ij0 Device you wish to wark with. You may
SN create a new I/0 Device by entering the desired
| l | L name, or select from your existing If0 Device.

{* Create a new 1/0 Device

Dey_2000| /

« Back < Mext = l> Cancel Help
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Step 8: Click the “External /0 Device” radio button to select the /0 Device type,
and then click the “Next >” button to continue.

i ™
Express Communications Wizard ﬁ

Select the type of the If0 Device,

@t&rnal Ijo Deuice>
‘ S (" Persisted Memary IO Device

1L

u L (" Disk I/O Device

K

>,
'\ : \; If0 Device name:
P Dev_&000
e ——
< Back ' Cancel Help
L A

Step 9: Select the communication protocol by expanding the “Modicon” item,
expanding “Quantum” item, and then clicking the “Modbus/TCP (Ethernet)” option.
Click the “Next >” button to continue.

i !
Express Communications Wizard @
T (- Premium -
: | ‘L & Quanitum
H LL : i-Modbus/ASCII
- Modbus/RTU
b Mgdbue BT Eact iny Capable =
Select the manufacturer, model and Modbus/TCP (Ethernet) l:'
method of communication for the D Swtadb 1 [TOD — e
1jO Devi 4
JO Device - Twido
1 | m | »
Selected driver
Manufacturer: | Modicon
Model: | Quantum
Communications: :Modl:uus,."TCF' (Ethernet)
e
« Back 1' Cancel Help
L A
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Step 10: Determine the IP address by checking the LED on the lefthand side of the
controller, and then enter it in the “IP address” field. In this example, the IP address
“192.168.2.199” is used. Enter the Port number in the “Port” field, “502” in this
example, and then click the “Next >” button to continue.

i '
Express Communications Wizard @

S ; You have selected a device which communicates using the
| ‘ | L TCP/IP protocol e TCP/IP information here.

TP address: | 192 . 168 . 2 . 199

Part: 502| il

Use protocol
* TCP

(" UDP Protocol Help

Selected driver

Manufacturer: Modicon
Model: Quantum
Communications; Modbus/TCP (Ethernet)

« Back { Mext = } Cancel Help

N

L. ~

Step 11: There is no need to select any options on the following screen, so click the
“Next >” button to continue.

i s’
Express Communications Wizard @

Select this option if you want this IO Device to link to an
external tag database.

| l L [ Link IfQ Device to an external tag database
: e

o |unity SpeedLink to OFS ~|

_—_ s e
v B
[
« Back \Next} / Cancel Help
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Step 12: Verify that the details for the new [/0 Server are correct, and then click
the "Finish" button to complete the configuration.

- A
Express Communications Wizard M

TN The Communications Wizard will make the following changes to
'L ! U. the project 'Modbus Demo'.

I

sing new IjO Server ‘ModbusServer',

L3

N

+ Memory address: i
+ 10 address:
+ Interrupt:

|Ising Board Settings: ‘

m

Using Port Settings:
+ Baud Rate:
+ Data Bits:

4 ¥

Press Finish to save this Print |

« Back < Finish Cancel I Help

Step 13: In the “Communication” folder, double-click the “I/O Servers” icon to open
the “I/0O Server [Modbus Demo]” dialog box in the “Citect Project Editor” window.

m Modbus Demo - Citect Explorer E‘@ﬂ

File View Tools Help

|Mndhus NDemo v| ﬁj @I ﬁl Fld'{‘ilE!:@J ‘j|‘_| i_‘l! d”:l*h_! iﬂl r-

|_P_r0iect List |Contents of CommUNICATIONS
E I\.jy Projects 1 ﬁ\ E
- = Example e
&-E Modbus Demo Express [/O  Clusters Alarm Trend
w7 Graphics Device Se... Servers Servers
...... # Equipment = ;i _:j": .. o
------ % Tags = ot
R Alagrms Report OPC DA Metwork Boards Ports
'.? Sstan Servers Servers Addresses
------ # Communications (- m %
------ = Cicode Files
Modems 0 Devices 0
------ = CitectVBA Files i y 3
Remapping
Ready A
L o+
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Step 14: Find the Server named “ModbusServer” that was created in previous step.

Enter the port number “502” in the “Port” text field and then click the “Replace”

button to complete the [/0 Server configuration.

ﬁ Citect Project Editor [ Modbus Demo | - UNCOMPILED

EE—)

File Edit Equipment Tags Alarms System Communication Servers Tools Window Help

| 1|97 || =[] 8¢S 8

Cluster Name

Server Name ModbusServer

Metwork Addresses

Comment

[ son | Croveee D[ oo | [ |

.
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3.1.2. Designing the Layout and Acquiring the Data

Step 1: Open the “Citect Project Editor” window, and then select the “I/0 Devices”
option from the Communication menu in order to modify the parameters for the
/0 device that was created in Section 3.1.1 above.

(® Citect Project Editor [ Modbus Demo ] - UNCOMPILED | B
File Edit Equipment Tags Alarms Systern | Communication | Servers Tools Window  Help
|q_‘_' v=| o |y -l'."!| | | ~ Express Wizard
Boards
Ports
Modems
I/0 Devices
Remapping
fets up the 100 Devices |

Step 2: Once the “I/0 Devices [Modbus Demo]” dialog box is displayed, find the
“Dev_8000” device that was created in Section 3.1.1. Determine the station number
by checking the DIP switch on the right-hand side of the controller, and enter the
value in the "Address" field. In this example, the station number "1" is used. To
prevent the “Number” value entered in the “Address” field from being the same as
the existing Server Number, enter “2” in the “Number” field. When all the relevant
values have been entered, click the "Replace” button to complete the configuration.

E= I/O Devices [ Modbus Demo ] E@
Server Name ModbusServer =
MNarme DEVJBDIZID Number©
Address 1 >

Protocol MODMET20 - Port Name FPORT1_BOARD1I
Startup Mode - Priority

Memaory -

Comment

p—
Add ‘ | Delete J \ Help =

Record : 2 [ | peleted :—
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Step 3: Open the “Citect Explorer” window, and expand the “Modbus Demo” folder
in the Project List panel Click the “Tags” folder and then double-click the “Variable
Tags” icon in the Content pane to create a new variable tags.

B2 ModbusDemo - Citect Explorer ==y X

File View Tools Help

]MudhusDemu

8 e I = & [z sz 6

W=

Project List
El My Projects

H- = Bxample
5= MedbusDeme
e Graphics

.. & Eguiprment

-1 System

- i Communications
. 'z Cicode Files

'z CitectVBA Files

Ready

7 1l 9| glelyls
Co

ente of Tags

Local Trend Tags  SPC Tags
Variables

Step 4: Open the “Citect Project Editor” window, enter a name for the tag in the
“Tag Name” field in the “Variable Tags [Modbus Demo]” dialog box. Select the I/0
device from the “I/O Device” drop-down menu, enter the correct address in the

"Address" field, and select the appropriate "Data Type" from the drop-down menu.
After the details for the first tag have been entered, click the "Add" button to save it.
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i® Citect Project Editor [ Modbus Deme | - UNCOMPILED |
File Edit Equipment Tags Alarms System Communication Servers Tools Window Help
a2l | |e|3]7=] D a0 Blel22 6
Variable Tags [ Modbus Demo | EI@
Equipment | E |
L
Item Mame Cluster Name -
Comment
Tag Mame Do_o IO Device Dev_8000 -
Address 00001 Data Type DIGITAL -
Eng Zero Scale Eng Full Scale
Replace ] [ Delete ] [ Help l 5
Record: 1 Linked: No - |
| | Eecord 1 [ of 1 |

L%

Repeat the procedure to create the next tag.

Tag Mame DIO IjO Device Dev_3000 B
Address 10001 Data Type DIGITAL -
Eng Zero Scale Eng Full Scale
Tag Mame AC_D IjO Device Dev_g5000 -
Address 40001 Data Type INT - 3
Eng Zero Scale ] Eng Full Scale 10
Tag Name AID IjO Device Dev_8000 i
f Address 30001 Data Type INT -
Eng Zero Scale ] Eng Full Scale 10
Add D [ Replace ] [ Delete ] [ Help ]
Record: 4 Linked: Mo

The parameters for all tags used in this example are shown in the table below.

Tag Name | I/0 Device Name | Data Type | Address | Eng. Scale
DO_0 Dev_8000 DIGITAL 00001 X
DIO Dev_8000 DIGITAL 10001 X
AO_0 Dev_8000 INT 40001 0~10
ALLO Dev_8000 INT 30001 0~10
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Notes

® When using the Modbus protocol, the Address Type must be set to “Oxxxx” for
Digital Output, “1xxxx” for Digital Input, “3xxxx” for Analog Input, and “4xxxx” for
Analog Output.

® The Digital Input and Digital Output are declared as Boolean data, and the Analog
Input and Analog Output are declared as unsigned integer data.

® The “Starting Address” begins at “0001”. Thus, to use the 5th Digital Output
channel, the “Address” filed must be set to “10005” and the Data Type must be set
to “DIGITAL". To use the 15th Analog Input channe], enter “30015” in the “Address”
field, and set the Data Type to “INT".

Step 5: Open the “Citect Graphics Builder” window, and click the “New...” option
from the “File” menu to create a new page.

Cltect Graphiu Builder
[ﬁ’] Edit View Objects Text Arange Tools Window Help

Iq cot-N_ Tl 0| ||| i [%1| @)
T+ L

Ctrl+P

Print

Print Setup...

Close
Find... i
Save Ctrl+5 é g
Save As... |:| I
'I Save All E
Import... A
H Import As Flashing... D
Properties @
Defaults &
Compile Alt+F10
Run F> =
=

Exit

Creates a nevw page, femplate, svnbol, gende or super genie New i - 5 |GUIDE |GRID

Copyright © 2014 ICP DAS Co., Ltd. All Rights Reserved. E-mail: service@icpdas.com

Linking to SCADA Software via

Modbus

~
~



Step 6: In the "New" dialog box, click the "Page" button to create a new page using
a pre-defined template.

.

Page
Create a new graphics page
using a pre-defined template.

5
Cancel |
Help |
Template

Create your own template to use as a base
for similar graphics pages.

Symbal

Create a new symbal for objects that you use
often.

Genie

Create a new genie for groups of objects that
have common attributes,

Super Genie

Create a new super genie that can be
accessed at runtime.,

Step 7: In the "Template" dialog box, click the "normal” option to select the
template to be used for the page, and then click the "OK" button to continue.

' —
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Step 8: Click and hold the "New Button" icon and then drag and drop it onto the
blank page to add a new button to the page.

i '
" Citect Graphics Builder - [Modbus Demo - Untitled2] L B |
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Step 9: After releasing the mouse button, the “Button Properties” dialog box will be
displayed. Click the "Appearance" tab and click the "Text" radio button and then
enter "DO Button" in the "Text" field. This will be the label displayed on the button.

7~ — : - -
Button Properties _'ﬁ . - u
t—— [, &
< Appearance | Movement | Inputl .ﬁ.c:cessl Me‘tadatal
Font: Style: Size: g.:
i.ﬁ.rial IREguIar IS £
f @Arial Unicode M3 . 5
i Target EBatang |—| E
@BatangChe - iz
@Dotum i
¥ xP Style @DoturnChe =
| [~ custom Fill Color @Fixedsys ,-4
@Gulim = B
Fill Calar Lip: ke = E
|:| vl — Alignment Effects Tex =
Fill Calor Do & Left I™ Strikeout DO Sutton E
|:|,| " Right I™ Underline
i Centre hi
|
| Foreground:
|
ok | cacel | mpy | Hep |
- A

Click the "Input” tab and check the "Up" checkbox then enter "Toggle(DO_0)" in the
"UP command" text field. Click the "OK" button to save the changes.

[ Button Fmperties _n . “ “I} ﬁw

—— L

Pﬂlpeamncel = Movement ' Input | .- Ac:cessl Metadatal

—Up command \

Toggle{Do_0)| £ Xl

y 4
i‘{m'-‘:'l. -~

I —Logging
Log message:

| sprreuog preoglay

Repeatrate: |500 = milliseconds Clear Property |
N
‘ Cancel I Apply | Help |
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Step 10: Click and hold the "LED Object" icon and then drag and drop it onto the
page to add a new LED object to the page.

o '
' Citect Graphics Builder - [Modbus Demo - Untitled2] L (B |

1 File Edit View Objects Tedt Arrange Jools Window Help HER
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Step 11: After releasing the mouse button, the “Symbol Set Properties” dialog box
will be displayed. Click the "Appearance” tab and click the "On/off" radio button in
the "Type" section, then enter "DO_0" in the "ON symbol when" text field. Click the

"OK" button to save the changes.

- —
Symbal Set Propertie

v e

Sl |

' Clear I

light_1_black
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¥ On joff Do_0| - w;;.l g
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i Array
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Set.c. |

0 Clear |

light_1_red

Clear Property |
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‘“’ Cancel I Apphy | Help I
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Step 12: Repeat Steps 10 and 11 to create a second LED object. Use the
parameters shown in the image below for this LED object.

-

Symbaol Set Properties

v Appearance | .- Mcvemerrtl Scalingl +" Fill I IanrtI Sliderl + Aocess | Metadatai
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' Clear I 0 Clear |
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Clear Property |
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‘“’ Cancel I Apply | Help I
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Step 13: Click the "Text" button and then click a blank area on the page above the
lefthand LED object, and enter “DO LED” in the text field.

-
B Citect Graphics Builder - [Modbus Demo - Untitled2]
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Step 14: After entering the Text, click the text again and the “Text Properties”
dialog box will be displayed. Verify that the details in the “Text” field are correct and
change the font or other parameter as required, and then click the “OK” button to

save the settings.

Text Properties » * - 3 ¥ u
" Appearance } anement] Scaling] + Fill ] Ianrt] Slider] P-.c:u:ess] Metadata]
Font: Style: 55'2
I.ﬁ.rial 1Regular £
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ey o B
Alignment Effects ~Text E
I — z
~ Left [~ Strikeout DO LED - il
" Right [~ Underline Ei
" Centre > g
| | | k=
Foreground:

Cancel I Help

Step 15: Repeat Steps 13 and 14 to create three more Text objects and place them
in the appropriate locations. Use the parameters shown in the image below for
these Text objects.

/&
DO LED |:| O £
@ Ul
DO LED DI LED gg £
b @ Ul
DO LED DI LED AD Value gg =
¢ ¢ U F
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Step 16: The layout of the page at this stage is shown in the image below. Click and
hold the "Number" button and then drag and it onto the page below the "AO Value"
text object to create a new number object.

-
B Citect Graphics Builder - [Modbus Demo - Untitled2]
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Step 17: After releasing the mouse, the “Text Properties” dialog box will be

displayed. Click the "Appearance” tab, and click the "Numeric" radio button in the

"Type" section. Enter "AO_0" in the "Numeric expression" field, and set the
"Format" to "##.##".

-

Text Properties
ment] Scaling] =" Fil ] Ianrt] Slider] +" Access | Metadata]

Type Numeric expression
(" On [off AD_D . W
(" Multi-state

0

Format: ‘w,

Click the "Input” tab and select the “Keyboard Commands” tab, and then enter
"####H#ENTER" in the "Key sequence” field. Enter "AO_0O=arg1;" in the "Key
sequence command" field, and then click the "OK" button to save the changes.

SHOSI (L | TETEUAD |E

anfeg Lepdsyy o~
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Text Properties ﬁ

v Appearance | - Movement | -~ Scaling | -~ R+ Input | .- IicJ%] - Access | - Metadata |
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Logging

Log message: |

Clear Property

‘P Cancel | Apply | Help
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Step 18: Repeat Step 16 to create another new number object and place it below
the "Al Value" text object. When the "Text Properties" dialog box for the new
Number object is displayed, click the "Appearance" tab. Click the "Numeric" radio
button in the "Type" section, then enter "Al_0" in the "Numeric expression" field,
and set the "Format" to "##.##". In this case, there is no need to set the Input
parameters, so click the "OK" button to save the changes.

r

Text Properties ﬁ
‘ v Appearance > Mu:uvement] Scaling] + Fill ] Ianrt] Slider] + Access |+ Metadata]
Type Mumeric expression &
— g
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> :
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Format: E
=)
=1
25
]
=1
B,
E
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ok | cance | ooy | Hep |

Step 19: The layout for the finished page is shown below. Click the "Save" button to
save the page.

g B
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Step 20: In the “Save As” dialog box, enter "pagel” in the "Page" field as the name
of the page and then click the “OK” button.

‘' ™%
e . - L ==
FPage T Template T Symbal T Genie T
Page: Project: Preview:
:I page 1] , Modbus Dema ¥ Enable
I- I
Alarm » |CSV_Indude L "
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Disabled _| |Indude
Hardware =| |Library_Contrals =

ManualOverride Library Equipment
ProcessAnalyst Maodbus Demo

Soe - |5xW_Style_Include e
Ctarhin Tah Stule Tnduds
] b Pl b

Step 21: Open the “Citect Explorer” window, and then click the "Computer Setup
Wizard" button to open the "Computer Setup Wizard".

r B
B2 Modbus Demo - Citect Explorer E@g

File View Tools Help
|Modbus Demo - QI El gey E“EP: f‘:jl'{-i* | ﬂl :"\l*’l 1.:1' I_ @l
|Project List |Contents of Modbus Deme
| M : —— = e - —= =
e, = @ B B B Wb
= Example 2 | | ¥
== Modbus Demo Graphics  Equipment Tags Alarms System  Communic...
=5 Graphics
# Equipment = S
% Tags 5 i
-1k Alarms CicodeFiles  CitectVBA
< & System Files
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"z Cicode Files
<’z CitectVBA Files
Ready A
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Step 22: Click the "Express Setup"” radio button and then click the "Next >" button
to continue.

f ™y
Citect Computer Setup Wizard lil;ﬂ

This wizard will assist you in setting up and
customizing your computer for use with Citect,

Select the type of setup you reguire.

(@) Express Setup

(7 Custom Setup

\-.

A

« Back < Mext = i Cancel ] [ Help

Step 23: Select "Modbus Demo" from the "Project Name" drop-down menu and

then click the "Next >" button to continue.

i '
Project Setup B

f Select a compiled project that this computer will run.
- Project Mame:
¥ S
e

@bus Demo > -

< Back ’ Cancel ] [ Help
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Step 24: Click the "Server and Control Client" radio button, and then click the
"Next >" button to continue.

r

Computer Role Setup —

The minimum role of this computer is determined by
matching its IP address with the server addresses
configured in your project.

Select the role of this computer.

@) Server and Control Client

A

Multi-Process
Contral Client

View-only Client

a Mote: If no servers match this computer, then this

e computer must be a dient.

« Back Cancel ] [ Help

Step 25: Click the “Stand alone (no other SCADA computers)” radio button and
then click the “Next >” button to continue.

r

MNetwork Setup =L

Select the primary networking model for this
machine.

i@ 5tand alone (no other SCADA computers)

() Networked (connect to other SCADA computers)

o K ey (o ) [
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Step 26: Configure a password for the Server by entering a password in the
“Password” text field. Enter the same password in the “Confirm Password” field and
then click the “Next >” button to continue.

i !
Server Authentication lil_lﬂ_hJ

Running & server process reguires the configuration of a

server password, Setting this password allows servers to

authenticate each other and creates a trusted network
= between server machines.

n

= == Configure Server Password

Configure Server Password

=
&/

L
I
—

Password! o

= — Confirm Password: LT

« Back 1@ [ Cancel ] [ Help

Step 27: Click the "Finish" button to complete the computer setup.

Citect Computer Setup lil_lﬂ_hJ

Your computer setup is complete.

Press the Finish button to save your settings and
exit or, press the Cancel button to quit without
saving any changes.

« Back ‘l@ [ Cancel ] [ Help

Copyright © 2014 ICP DAS Co., Ltd. All Rights Reserved. E-mail: service@icpdas.com

Linking to SCADA Software via

Modbus

©
N



Step 28: Press F5 to execute the project. Verify that clicking the "DO Button"
button to write DO LED status to on or off. Clicking the AO value "Number object"
and enter a value to change the AO Value.

E Pagel

SCADA Expert ° .~
@ Vijeo Citect L

O

DO LED DI LED AO Value Al Value
@ @ 3.50 0.88
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3.2. DASYLab

In this section, a detailed description of the procedure for connecting the DASYLab
solution to an [-8000-MTCP/ IP-8000-MTCP controller using the Modbus/TCP
protocol is presented. In this example, DASYLab version 12 is used. This solution
can also be used to request data from external devices such as the ET-7000,
[-7188-MTCP, or WISE-7000 using the Modbus protocol

Before using DASYLab, the controller should be correctly configured using the

Modbus Utility. The Net ID is set using the DIP switch located on the righthand side

of the controller (see Section 2.4 Net ID (Station Number) Setting for more
information).

3.2.1. Adding an Analog Input Channel

Step 1: Open the DASYLab application from the Programs Menu.

) DASYLab 120 » 23 Coofigumtr 12.0
) National Instruments o DASYLa 120D 1

¥ Eg) Help

Step 2: Click the "Modules" tab and then expand the “Inputs/Outputs” folder found
in the “Modules” folder. Expand the “ModBus” folder and drag an Analog Input
object to the worksheet pane on the right-hand side of the window.

D DASYLabl2-Net - {(unknown) - [Worksheet]
File Edit Modules Measurement View Tools Options Window Help

T BE $5WE TEMN DD D G x X [+

Modules | Black Box | Navigator

= ) Modules
= InPth&'OUtIJUtS odbus Anall

+- river Mo_dhqsg
*- | [
B-E A‘H’
D .
®-|
=)

| OPC DA Client
[ Ivi
+- ) Trigger Functions
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Step 3: Rightclick the object icon and click the “Module Properties” option.

Modbqim

e

Delete Module

Eeplace Module. ..

Cut
Copy
Delete

search for Module |
Module Defanlt Settings...

I gentation. ..

T

Step 4: Configure the object properties in the Modbus Analog Input dialog box
using the values shown in the image below.

A. In the “Interfaces” section, set the Interface to TCP/IP and enter the IP address.

B. In the “Device” section, select the Address of the controller from the “Address”

drop-down menu. This will be the same as the Net ID of the controller.
C. Check the “Register starts at 0” checkbox.

D. Select a Register address from the “Register” drop-down menu. The Register
address can be found from the Al Mapping table in the Modbus Utility. Select “30”
for Analog Input channels. In this demo, the register is set to 30000.

E. Setthe Data Type from the drop-down menu, which is a signed 16-bit integer in
this demo.

F. In the “Data range” section, enable Scaling by checking the “Scaling” checkbox,
and set the minimum and maximum values, which are -10 to +10V in this demo.
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(Hodlu Analog Input

X

Module name:  Modbus Anall Short description: |
Interfaces A
Seadace__ TCP/P v| 1P address: 10.0.069 —
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Channel name: AlD
Unit: W v I
. ' B D
Device

Address: Choa) v Hegistenq 20 vi 0 >

13 14 15

ARTTTTTTTITTITITTIT M

0K

Cancel

Help

C
gister starts at 0

Data type E Data range
% 3 Scaling F
Signed 16-bit integer Minimunm: -10.0000
b axirnum: 10.0000
Big Endian
Swap word order

Copyright © 2014 ICP DAS Co., Ltd. All Rights Reserved.

Test

E-mail: service@icpdas.com

Linking to SCADA Software via

Modbus

©
o



Step 5: Click the “Test” button to verify that the settings are correct, and then click
the “OK” button in the Modbus Analog Input dialog box to save the configuration.

.4

rMt.'uilm:s Test

10 \i)

Address: 1
Raw data: 812
Scaled data: 0.247959

%]

ModBus module response:

Data range
Scaling
Minirmum: 10,0000
M asirmum: 10,0000

|

0K

Cancel

The data can also be checked using the “Monitor” function of the Modbus Utility
and then clicking the “Al Mapping” tab.

Fkl(dhﬂﬁlil’ Ver1.72 201203714

o

1-8431 NetlD=1

------ 9219

Status

Range Code

SetAll I
100068 Chcwz |
- Input/Output Range Offset (Dec)
[On-lme Mode (Ethemet)  Disconne cro [/ 100V = 0 Ei
cn [+ 100V - o &=
cn2 [+/-100V I~ | -
I-8017H/8017HS ch3 |+-100V = 0o =
Ché |+/-100V = 0 g
+/-10.0V = 0 j
[++-100V =] o :I
Ch7 V 100V ;I I 0 ;I
DI Mapping DO Mapping apping T AQ Mapping T Summary
Analog Input [3xxxx)
Addiess | Modude | Skt | Channel | Comment
00 (00) 1-8017H/B017HS 2 0 ) +/- 100V
01 (01) 1801 7TH/B01 THS 2 1 )+ 100V
02 [02) 180N TH/B017HS 2 2 08] +/- 100V
03[03) 1-801 7H/8017HS 2 3 [08] +/- 10.0V
04 [04] 1-8N7H/BO1THS 2 4 0000 [08)+/-100V
05 [05) 1-801 TH/B017HS 2 5 0001 [08]+/- 100V
06 [06) 1- 801 7TH/B017HS 2 6 1.328 (08)+/- 100V
07 [07) 1- 80N 7H/B017HS 2 7 -1.331 [08) +/- 100V
<] >
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Step 6: Click the “Modules” tab and then expand the “Display” folder. Drag an Analog
Meter or a List to the worksheet pane on the righthand side of the window. Drag a
line from the “ModBus Ana00” object to the “Analog Dis00” object to establish a
connection between the Analog Input, and then drag a line from the line to “List00”
to connect these three objects.

Click the “Run” button to connect to the module and begin acquiring data.

‘ D DASYLabl2-Net - (unknown) - [Worksheet] [% Q@E
it Modules Messurement View Tools Options Window Help
PyYs DBE %m0 IEME s B AR |- ¥ o 209® 50D ®
Modules | Black Box | Navigator ‘A‘
= £ Modules A nalog Dis00 o | [ 8 t
= £ InputsiOutputs =
# [ Driver Analog Displ
£ DDE file}
& B RS232 50-2.5 2.550
+- £ ICom : )
@ [ IEEE 438
+ ModBus
® L‘ OFC DA Client Wz
w B vi a
® [ Trigger Functions m
#- [ Mathematics E =I5 List00 - J\d B
+-[) Statistics
#-[) Signal Analysis
#- [ Control 83 Ox A
= 2 Display
Meas. number| List0
0 0.249 I~
- 1 0.249 E
= 2 0.249
LA 3 0.249
Analog Meter 2 0.248
= y/ 5 0.249
= B 0.248
List 7 0.249 w]
Of rap 8 0,249 B
] 0.248
[201205-17 11:31:42] MODBUS.DLL loaded. (Ker 10 0.249
[2012-05-17 11:31:42] Opce.dll loaded. (Kemel) " 0.248
[201205-17 11:31:45] ivi.dly loaded. (Kemel) 12 0.248
13 0.250
14 0.248 v
15 ¢ u o ~
& I 01:38:14 PM
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3.2.2. Adding an Analog Output Channel

Step 1: Click the "Modules" tab and then expand the “Inputs/Outputs” folder found
in the “Modules” folder. Expand the “ModBus” folder and then drag a Digital Input

object to the worksheet pane on the right-hand side of the window.

(D, DASYLabl2-Net - (unknown) - [Worksheet]

File Edit Moduoles Measorement ¥View Tools Options Window Help

P e NBEE %50 Tl X00 G x® |

Modules | Black Box | Navigator

= [ Modules A~

= InputsiOutputs
#-[) Driver

i

@£ DDE ol
#=-£ R8232 odbus
#-L ICom ﬂ
#-[_ IEEE 488
) ModB
Gl finalog Output
| Digital Input
im| Digital Output
#-[) OPC DA Client
L Td
+-1] Trigger Functions

Step 2: Right-click the object icon and click the “Module Properties” option.

Mo i
= Delete Module

Replace Module...

Cut
Copy
Delete

Search for Module
Module Defanlt Settings. ..

Mo umentation...
Module Properties N

)
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Step 3: Configure the object properties in the Modbus Analog Output dialog box
using the values shown in the image.

A. In the “Interfaces” section, set the Interface to TCP/IP and enter the IP address.

B. Inthe “Device” section select the Address of the “Address” drop-down menu.
This will be the same as the Net ID of the controller.

C. Check the “Register starts at 0” checkbox.

D. Enter the register address, which can be found from the AO Mapping table in the
Modbus Utility.

E. Select the Data Type from the drop-down menu, which is a Word unsigned
16-bit integer in this demo.

F. Inthe “Data range” section, enable Scaling by checking the “Scaling” checkbox,
and set the minimum and maximum values, which are -10 to +10V in this demo.

L 1

ModBuz Analog Output
Module name: | ModBus &nall Shaort description:
Interfaces A
@3: TCRAP .V. |IP addres=: 10.0.0 65507 —

ABTTTTTTTTTTITTTT M
Channel narne: A00

Device b Help

B "
Address. Hegister:( 1] >
P eqister starts O

C

[ata bppe [ ata range
ord ) Scaling F
| lnzigned 16-bit integer E b inirnum: -10.0000
[ ER 10.0000
Big Endian

Interface...
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Step 4: Click the "Modules" tab and then expand the “Control” folder found in the
“Modules” folder. Drag a Slider Control object to the worksheet pane on the
right-hand side of the window.

[‘;D_‘ DASYLabl2-Net - (unknown) - [Worksheet]
File Edit Modules Measurement View Tools Options Window Help

Pue 68E W0 ZETME D0 & 0dxR
Modules | Black Box | Navigator

= [ Modules |i
#-1 InputsiOutputs

Slider00 lodBus Anal

149
odbus

A

odBus Anal

Delete Module
Delete Input Comnections

Delete Untput Connechons

Replace Module...

Lut
0pY

Delete

Search for Module

Module Default Settings. ..
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Step 6: Click the “Scale” button to open the “Scale” dialog box for the slider and set
the Begin and End values in the “Display area” section of the “Scale” dialog box. In
this demo, -10 to +10 are used. Click the “OK” button to continue.

e

Module name:  Slider00 Short description:

10 11 12 13 14 15

ABCTTTTTTITTTTTTT B

Channel name: Slider 0
Output
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Resolution: 100
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Output in real time

(Seah Slidex00

4 5 & 7 8 10 11 12 13 14 15

BITTTT TP TTTTITT

Dizplay area Labels _
0K

Beaqin: Ticks: 5

End Miriticks: 1
O Automatic scaling Decimals: 2

(%) Manual scaling

Output format
(%) Normal format
() Exponential format
() Engineering format
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Step 7: Drag a line from the “Slider00” icon to the “ModBus Ana00” icon to
establish a connection between the Slider Control and the Analog Output object.
Click the “run” button to begin doing output value by the Slider Control

D DASYLabl2-Net - (unknown) - [Worksheet]

File Edit Modules Measurement View Tools Optons Window Help
B DeE W0 ZE"ME OO0 & IJxH |-
dules | Black Box
= [ Modules Slider00 |-
&) InputsiOutputs — . g E
#-[ 0 Trigger Functions Slider0
#[ 1 Mathematics ‘ A'|
&[] Statistics N
#-[ Signal Analysis 1850 |
=10 Control El
= 5.00 -
=
r=
= 0.00 -
= =
= £
= -5.00 4
r=
=
E -10.00 -
=) v
= 76V |
The value can also be checked using the Modbus Utility.
o
: Status
W[ & W
it Scale Trend | Help Ext
1-8431 NetlD=1 Range Code SetAll |
100068 , comcis |
- \ Input/Output Range Offset (Dec]  Power On{Value) SafefValue)
On-line Mode (Ethemet)  Disconnect cno [100To+100v =] [0 = [oow ["0000
cm [100To+100V =] o g [0000 [ 0000
cn2 [100To+100V = [ o = [o00 0.000
1-8024 [100To+100V =l o = 0.000 0.000

w
=k

DiMapping |  DOMapping | AlMappiy | z AO Mapping 3 Summary
Analog Output [4xxxx)
Addiess | Modue |__Skt | Channel |
00 [00) 1-8024 0 0 100 To +100V
01 (o) 1-8024 0 1 0000 [33)§00To+100V
02 [02) 1-8024 0 2 0000 (33)-00To+100V
03[03] 18024 0 3 0000 [BYA00To +10.0V
< >
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3.2.3. Adding a Digital Input Channel

Step 1: Click the "Modules" tab and then expand the “Inputs/Outputs” folder found
in the “Modules” folder. Expand the “ModBus” folder and then drag a Digital Input
object to the worksheet pane on the right-hand side of the window.

rﬂ' DASYLabl2-Net - (unknown) - [Worksheet]
File Edit Modules Measurement View Tools Options Window Help

P e (BE 3%hEE SETY XD B

Modules | Black Box | Navigator

= [ Modules -~
= InputsiOutputs B

[ Driver

| DDE Mo Lsm

£ Rs232

- ICom

[ IEEE 488 /

| ModBus 7

m| Analog Input

*

[+

| Digital Output
L OPC DA T lient

+

Step 2: Right-click the object icon and click the “Module Properties” option.

Modbus DigOd

w0

Delete Module

Replace Module...

Search for Module
Module Default Settings. ..

Mod ntation...
dule Properties. .. N
"
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Step 3: Configure the object properties in the Modbus Digital Input dialog box
using the values shown in the image below. And then click the “OK” button to set
the properties.

A. In the “Device settings” section, set the Interface to TCP/IP and enter the IP
address.

B. In the “Device settings” section, select the Address of the controller from the
“Address” drop-down menu. This will be the same as the Net ID of the controller.

C. Enter a value for the Start byte, which can be found from the DI Mapping table
in the Modbus Utility.

p
Modbus Digital Input
Module name: Maodbus DigO0 Short description: |
Device settings A

aface (TCPAP v|  IP address: 10.0.0.68

dress: 1 [0x1) v} tart byte: 1] Test
ess | — o> Tt |

B C
10 11 12 13 14 15

ARITTTTITITTITITT M

0K

oy

Channel name: DIO
Unit: W ™~ Cancel

Help

Interface...
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Step 4: Click the "Modules" tab and then expand the “Display” folder found in the
“Modules” folder. Drag a Status Display object to the worksheet pane on the
right-hand side of the window.

‘D DASYLabl2-Net - (unknown) - [Worksheet]
File Edit Moduvles Measurement View Tools Options Window Help

P e N6E @O EETE OB & 04
Modules | Black Box | Navigator

Mo dules IModbus Dig0 Status Dis00
' InputsiOutputs Modbus ﬂ

| Trigger Functions

[ Mathematics
[ Statistics

[ Signal Analysis
[ Control

[ Display

®-[T

&-@

O-&-&-5-&
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Step 5: Drag a line from the “Status Dis00” icon to the "Modbus Dig00” icon to
establish a connection between the Status Display object and the Digital Input
object. Click the “Run” button to connect to the module and begin acquiring data.

D' DASYLabl2-Net - (unknown) - [Worksheet]

File Edit Modules Measurement View Tools Options Window Help

= [ Modules
#-° InputsiOutputs
#-[ ) Trigger Functions
# [ Mathematics
#-[ Statistics —
® [ Signal Analysis @0 Status D[ |(00

+ | Control .
&-B5 Display Status Displ 0

OFF

[il il [ [& il GG

The data can also be checked using the "Monitor" function of the Modbus Utility
and then clicking the “DI Mapping” tab.

& Modbus Utility Ver172 201203114 =] <
Help
@ | e Status
Log Scale Tnnd
1-8431 NetID= 8KI8T7K Diaital DI Config I Set I
0 0068 " Power OnValue  Safe Value
1000
| | o
On-line Mode (Ethe;Tt) Disconnect r chi
™ Ch2
I ch3 s
I Chd =
[~ Ch5 Q
- o =
[~ Ch? E
DOMapping | Al Mapping )l AOMapping | Summary (2
N
| st | Charel | / = <
mIDUI 1 0 igtal Module Q
0 [01) |8054 1 1 ighal Module
02(02) 18054 1 2 igtal Modue <
03(03) 1-8054 1 3 igtal Module (&)
04 [04) 1-8054 1 4 igtal Module (5]
05 [05) 1-8054 1 5 ighal Module
06 [08) 18054 1 6 igtal Modue ()
07 (07) 18054 1 7 [Digtal Modue = -
ne inay 1LAN2A n AR o | e =1 4 O1EE D v =0 m
< > o0
o =
o 0
~<
S O
- =
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3.2.4. Adding a Digital Output Channel

Step 1: Click the "Modules" tab and then expand the “Inputs/Outputs” folder found
in the “Modules” folder. Expand the “ModBus” folder and then drag a Digital Output
object to the worksheet pane on the right-hand side of the window.

D DASYLabl2-Net - (unknown) - [Worksheet]
File Edit Modules Measurement View Tools Options Widow Help

P e (BE %80 2w XD B ]
Modules | Black Box | Navigator |

= [ Modules

= InputsOutputs
#- [ Driver
#- 1 DDE e
@ R8232
#-L ) ICom
+-| ) IEEE 488
=L ModBus p

i Analog Input
| Analog Output

| Digiselleg
|- OPC DA Client

f Tusd

¥

Step 2: Rightclick the object and click the “Module Properties” option.

0 ||
odbr
Delete Module
Replace Module... E
)
s..
E
Search for Module r%
Module Default Settings. <
a
<
&)
W
)
<=
on
i
"y
LY
=
-
-
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Step 3: Configure the object properties in the Modbus Digital Output dialog box
using the values shown in the image below. And then click the “OK” button to set
the properties.

A. In the “Device settings” section, set the Interface to TCP/IP and enter the IP
address.

B. In the “Device settings” section, select the Address of the controller from the
“Address” drop-down menu. This will be the same as the Net ID of the controller.

C. Enter the Start byte, which can be found from the DO Mapping table in the
Modbus Utility.

Channel name:

Unit:

poao

Y

ABITTITTITT

0K
Cancel

Help

Interface...

'Modbus Digital- Output
Module name: Modbus DigD0 Short description:
Device settings A
<Tieface  (TCPAP v| IPaddess 100068 —
Caddress: 1 [0x1) 2| CGtart byte: 1] >
B C
M0 11 12 13 14 15

TTTTT M
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Step 4: Click the "Modules" tab and then expand the “Control” folder found in the

“Modules” folder. Drag a Switch Control object to the worksheet pane on the

right-hand side of the window.

0 DASYLab12-Net - (unknown) - [Worksheet]

File Edit Modules Measurement View JTools Options Window Help

P e 168E %O EEB R

OB @ O

Modules | Black Box | Navisator

= [ Modules
# " InputstOutputs
# -1  Trigger Functions
[+ [ Mathematics

&+

f;
O
:

Sequence Generator

Coded Switch

nre o

Switch00

&)

IModbus Digl
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Step 5: Drag a line from the “Switch00” icon to the “Modbus Dig00” icon to
establish a connection between the Switch Control object and the Digital Output

object. Click the “Run” button to connect to the module and begin exporting data by

the Switch00.

D DASYLabl12-Net - (unknown) - [Worksheet]
6 Edit Modules Measurement View Tools Options Window Help
>

B 0eE M@0 ZEME 60 & 04

= [ Modules

- InputsOutputs ~ Swutchou
&) Trigger Functions ."4"'-
+ | Mathematics

# [ Statistics

@ @ Switch00
-

Switch 0

!?4I

The data can also be set on the “DO Mapping” using the “Monitor” function of the
Modbus Utility.

oop
SIEIEIEIENE] © 2
EE
“E
g

& Modbus Utlity Ver172 201200314 =] X |
File Wmdows Clenttwools Jetting Help
—~ Status
Bj IJ ...... @JG
Losd Lo
1-8431 NetlD=1  8KIB7K Diaital DiConfig |  Set
+ Power OnValue " Safe Value
10.0.068

\—, I~ Ch0

IOn—Ime Mode (Ethemet) |  Disconnect ™ Chl

b
I —
DiMepping | \0O Mapping,) | AlMepping |  AOMepping | Summary
Digital Output [Dxxsx) P
Addess | Modue | Siot N Comenent
00 (00) 18054 1 0 1 \e0Digral modue
o (o) 18054 1 1 0 NODigtal modue
02 (02] 18054 1 2 0 [PDighal module
03 (03] 18054 1 3 0 [dDighal modue
04 [04) 1-8054 1 4 0 [4PDighal module
05 (05) 18054 1 5 0 [JODigrsl module
06 [06] 18054 1 6 0 Ji0Digtal module
07 [07) 18054 1 7 0/ [40]Dighal module
< [ 2|
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3.3. EZ Data Logger

In this section, a detailed description of the procedure for connecting the EZ Data
Logger solution to a controller using the Modbus/TCP protocol is presented. In this
example, EZ Data Logger version 4.5.7 is used.

Before using the EZ Data Logger, the controller should be correctly configured using
the Modbus Utility. The Net ID is set using the 8-bit DIP switch located on the
right-hand side of the controller (see Section 2.4 Net ID (Station number) Setting for
more information).

The EZ Data Logger can be downloaded from:
http://ftp.icpdas.com/pub/cd/8000cd /napdos/driver/ez data logger/

3.3.1. Adding the 1/0 Modules to the Workgroup

Step 1: Open the EZ Data Logger software and the main project window will be
displayed containing a default project named “MyProject”.

' ™y
[ £7 Data Logger Professional Edition V4.5.7 2013/04/25 CAICPDAS\EZ_Data_Logger\ProjectiMyProject.ni [E=YEER

Project Execute User Setup Help

8 | 0O B R & B 9|3

Start Simulation Pause System Config | Group Setup |Open Database Exit About

Device State

Workgroup1 Workgroup?2 Workgroup3

|04/10 17:42:45 Read license ok.
EH\HD 17:42:45 Read config ok.
|04/10 17:42:45 Read project ok.
|04/10 17:42:45 Load language setl
|04/10 17:42:46 Connect to contact
104/10 17:42:47 Close contact mes
|04/10 17:42:47 Load project settini
|04/10 17:42:47 Load main form ok. | £
| 04/10 17:42:47 Set toolbar ok.
EH\HD 17:42:47 Load layout 0
| 04/10 17:42:47 Load trend 0
|04/10 17:42:47 Load gauge O
|04/10 17:42:47 Load layout 1
EHJ'1 017:42:47 Load trend 1
(04/10 17:42:47 Load gauge 1

(04/10 17:42:47 Load layout 2

|104/10 17:42:47 Load trend 2

104/10 17:42:47 Load gauge 2
L —rrT—|

Save IntervallSecl1 | Record TimefHout1 | | il | [4/10/2014 5:47-44 PM Achmin login
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To create a new project, click the “New Project” item in the “Project” menu.

New Project
Record Group Setup

Execute User Setup Help

o ‘.‘\
A

System Config

Open Database

Save Project As

Open Database

Open Error Message
language v
Exit

Step 2: Enter a name for the project and click the “Save” button.

' ™y
E New Project S——— n—— p— — ﬁ
OOF)| . v Computer » Local Disk (C:) » ICPDAS » EZ Data_Logger » Project » - | 3 | | Search Project ye [

-_— — — = 5 — -
Organize » Mew folder H= = @
. HP Universa = Mame Date medified Type Size S
J ICPDAS :
| . Deme 4/10/2014 5:34 PM File folder
. DCON_Uti -
, demo_1 1/21/2014 10:45 AM  File folder
. elogger i
o= J dummy 12/24/2013 4:28 PM  File folder
§ EZ Data L 5 )
o |2 , MyProject 4/10/2014 5:42 PM File folder
J confi
g = i . 5TX Weekend Special 72hr Charge 12/24/2013 4:06 PM  File folder =
y Hel 1
: . TestForManual 4/10/2014 2:36 PM File folder
\ Languac it s e - z _
v - % | Demoini 4/10/2014 5:57 PM Configuration sett... 17 KB
J Layou
: Y 4 | demo_Lini 4,/10/2014 7:15 PM Configuration sett... 26 KB
J lo
3 g. 48 | dummy.ini 1/20/2014 5:42 PM Configuration sett... 32KB
 Project
DJ 3| MyProjectini 4/10/2014 5:42 PM Configuration sett... 3KB
, Demo |4
4% | STX Weekend Special 72hr Charge.ini 12/24/20131:15PM  Configuration sett... 32Ke
’ demo' i LI et I, PRSP - AMANMNTA T DA L ey Ty nown o}
File name: M -
Save as type: l*.ini v]
« Hide Folders < Save Z Cancel
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Step 3: Click the “Group Setup” button in the main toolbar to open the “Workgroup
Setting” dialog box, and begin adding the controller and /0 channels to the
workgroup list.

o & ] [ R S
Start Simulation Pause | Record System Config About
r() Workgroup Setting =[BT ]
& Driver List @ Device List Add |
MailNotifier VirtualChannel
VirtualChannel Delete |
Propertyl
Install | Modify| Delete| Add | Modify| Delete|
~Channel List Al Channels
Al List AO List | DI List | DO List | _.AQ Channels
Counter List | Freq List | Virtual Channel | Control Logic | ~---DI Channels
----DO Channels
Contact List | Web Camera | —..Counter Channels
Nickname \ Tag | Location |Gam|foset| HrghiAEarm\ L0wA!arm| Description |-IlghAlar. - PEgEhanees
---\firtual Channels
---\Webcam Browsers
K b
oy © @
®© Home
Add=>
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Step 4: Click the “Install” button in the “Driver List” section to display the “Driver”
dialog box.

&  Driver List

MailNotifier
VirtualChannel

Install Modi
—Thannal | iet
rﬂ Driver - e Mw
DriverModeI vl Device List
Time Out (ms) | 200
COM P-::-rllq j
BaudRate |1 15200 j
Checksum |Disab[e j
Mladify | Install | Search | +Device Close | Help |
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Step 5: Select the “Modbus TCP” option from the “Driver Mode” drop-down menu,
and enter the IP address for the controller in the “Host” text field, and then click the
“Install” button.

. Drive -~ e P ot e |
Driver MOde@iodbus TCP vj Device List
Time Out (ms) | 1500

Host can be IP or hostname:ie
59.120.56.99 or h1.ddns.com

HGel192.1682.199 D

i Port 502 |

Modify | Search | +Device

Close | Help |

The new driver will be added to the Driver List, as shown below.

@  Driver List

MTCP 192.168.2.199.P502
MailNotifier
VirtualChannel

Install Modify Delete
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Step 6: Click the “+Device” button in the “Driver” dialog box to display the “Device”

dialog box.

p
ﬂ Driver

|

Driver Mode {iodbus TCP

j Device List

Time Out (ms) |

1500

Host can be IP or hostname:ie
59.120.56.99 or h1.ddns.com

Host |192.168.2.193

Port| 502

Modify | [mstall | Search{ +Device |> ";:-:-J Help |
N
Y

r-\!, Device e / g1
~Modbus/TCP
Select Driver IMTCP 192 168.2 193 P502 j NiL‘knamel
Module |-Choose one module- ~| Description|
Slave ID | 1 Tagl
~Address Format— - Base Address
| = Dec &~ Protocol Address (Base 0)
 Hex  PLC Address (Base 1)
~Address Range Definition
Oxxxx Coils (DO) O | To |
10w Discrete Input (DI) O | To |
30w Input Registers (Al) O | To | IInteger j
4:000¢ Holding Registers (AO) | To | |Integer j
=< | Add | Close | Help
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Step 7: In the “Select Driver” drop-down menu, select the “MTCP” driver that was
added earlier and select “Enter numbers by yourself” from the “Module” drop-down

menu.

Enter the name of the Analog Input module, 87017W in this example, in the
“Nickname” text field and set the “Slave ID” to “1”.

Check the “3xxxx Input Registers (AI)” checkbox in the “Address Range Definition”
section and enter the channel numbers 0 to 7 then select “Integer” as the type.

Click the “Add” button to add the new module configuration to the Device List
section and the Channel List section.

Modbus/TCP

elect Driver |MTCP 192.168.2.199.P502 Nickname Z 87017W S

Module |Enter numbers by yourself ~| /Description|

lave ID 1
Address Format Base Address
@ Dec @ Protocol Address (Base 0)
 Hex ¢ PLC Address (Base 1)

Address Range Definition
Oxxxx Coils (DO)

To |
1xxxx Discrete Input (DI) To |

m |
|

3xxxx Input Registers (Al) ({) To ‘ 7 v
m |

4xxxx Holding Registers (AO) o [Tnteger =

p |
&) Device &J

- e | vep|

Copyright © 2014 ICP DAS Co., Ltd. All Rights Reserved. E-mail: service@icpdas.com

=
=

Linking to SCADA Software via

0 Modbus



Once the new device has been configured, the new channels will be displayed in the
“Channel List” section, as shown in the following figure.

Channel List

S
& AlList > AO List DI List | DO List
Counter List Freq List Virtual Channel ‘ Control Logic
Contact List Web Camera
Nickname \ Tag \ Location | Gain | oOffset | HightAlarm | Low Alarm Description

87017W_30001 87017W_30001 87017W Cho 1 0 100 -10 30001

87017W_30002 87017W_30002 87017W Ch1 1 0 100 -10 30002

87017W_30003 87017W_30003 87017W Ch2 1 0 100 -10 30003

87017W_30004 87017W_30004 87017W Ch3 1 0 100 -10 30004

87017W_30005 87017W_30005 87017W Ch4 1 0 100 -10 30005

87017W_30006 87017W_30006 87017W Ch5 1 0 100 -10 30006

87017W_30007 87017W_30007 87017W Ché 1 0 100 -10 30007

87017W_30008 87017W_30008 87017W Ch7 1 0 100 -10 30008

Step 8: Repeat the procedure described in Step 6 and 7 to add the details for AO, DI
and DO channels to the Channel List using the details illustrated in the images
below.

Address Range Definition

Oxxxx Coils (DO) B ‘ To ‘

1xxxx Discrete Input (DI) B ‘ To ‘

3xxxx Input Registers (Al) |~ To | ‘Integer j
4xxxx Holding Registers (AQ) v 0 To ‘ 7 | er -
Address Range Definition

Oxxxx Coils (DO) ‘ To

1xxxx Discrete Input (DI) < v 0 To 16|

| To | Integer ~
|

To | Integer ~

3xox Input Registers (Al)

4xxxx Holding Registers (AQ)

Address Range Definition

Oxxxx Coils (DO) | 0o T § >

1xxxx Discrete Input (DI) u ‘ To
3xxxx Input Registers (Al) ‘ To ‘ Integer ~
4xxxx Holding Registers (AQ) [~ ‘ To ‘ Integer ~
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Step 9: The output style for the component and the alarms for a channel can be
edited by double-clicking the Nickname of the channel in the Channel List to open
the “Modify Channel” dialog box. The example illustrated below uses Al channel 0.
The AO, DI and DO channels can be edited in the same way.

| ‘rﬂg\l Location | Gain | Offset | Hight Alarm | Low Alarm Description
(_ 87017 30001 | 87017_30001_J 87017 Cho 1 0 100 -10 30001
87017 Ch1 1 100 -10 30002

87017_30003 87017_30003

a7n47 2nnnA e7n47 AnnnA

0
7017 Ch2 1 0 100 -10 30003
n

N47 ~h2 1 1nn in annna

B Madify Channel } . . &J
Nick j Scalina
ICKname 8701 7_3\ p Gain 0.000305185 Al Value Display Value
7’ : Point1 0 0
Ta Calculate
g| 87017_30001 Offset 0. Point2 [ 32767 10
Description ‘ 30001 \ s
(~Alarm
B || HishAlam | 100 Contact to [None -l
o Low Alarm -10 Contact to [None -
L N
Component Style N
INumber LED i -
LED_Basic.ini Modify

D Blue Digital6
LED_Green_Digital6.ini
LED_Red_Digital1.ini
LED_Red_Digital2.ini
LED_Red_Digital3.ini

Nickname Cancel

LED_Red_Digitald.ini
LED_Red_Digital5.ini
LED_Red_Digital6.ini
LED_White_Digital6.ini

\\ ) Editor

Configure the properties for the channel in the “Modify Channel” dialog box.

A. To get the Gain and Offset values, enter a Value for Point 1 and Point 2 and then
click the “Calculate” button in the “Scaling” section.

B. Set the High and Low alarm values in the “Alarm” section. These values will be
used to notify the System Administrator of any abnormal events if the
“MailNotifier” driver has been enabled. The procedure for enabling the
“MailNotifier” function can be downloaded from:
http://ftp.icpdas.com/pub/cd/8000cd /napdos/driver/ez data logger/faq en/ezdl
1-003-03 how to set alarm notifies by sending email en.pdf

C. Select the desired style to be used for Al channel 0 from the “Component Style”
section.

D. Click the “Modify” button to save the modified configuration.
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Step 10: Click the “Workgroup1” entry in the “Work Group” section to highlight it.
This ensures that all [/0 channels selected later in the procedure will be added to
the Channel List for the “Workgroup1”.

Work Group

4\Workgroup1

Workgroup2
Workgroup3

Add

Delete

Property

Reset

Step 11: Click the “Al List” button in the “Channel List” section to display the Al

channels that were configured earlier. Select all AI channels and then click the
“Add>>" button.

Channel Li

| Al List AO List DI List DO List
| Freq List Virtual Channel Control Logic

Contact L\SI | Web Camera ‘

igffame | Tag | Location | Gain | Offset | Hight | Low Alarm Description | HighAlarn
017 30001 | 87017_30001 87017 Cho 1 0 100 10 30001
87017_30002 87017_30002 87017 Ch1 0 100 -10 30002
87017_30003 87017_30003 87017 Ch2 1 0 100 -10 30003
‘ 87017_30004 87017_30004 87017 Ch3 1 0 100 -10 30004
87017_30005 87017_30005 87017 Ch4 1 0 100 -10 30005
87017_30006 87017_30006 87017 Cha 1 0 100 -10 30008
7017_30007 87017_30007 87017 Ché 1 0 100 -10 30007
30008 87017_30008 87017 Ch7 1 0 100 30008

Ll

Copyright © 2014 ICP DAS Co., Ltd. All Rights Reserved. E-mail: service@icpdas.com

Linking to SCADA Software via

= Modbus

-
N



After clicking the “Add>>" button, the selected channels will be added to the channel
list panel for Workgroup1, as shown in the following figure. These channels will be
used for monitoring purposes later.

_ Modify

Isja{»j[jr.s:s
~—

___________ 87017_30001
___________ 87017_30002
___________ 87017_30003
___________ 87017 _30004
___________ 87017_30005
___________ 87017_30006
\ ___________ 87017_30007
17 3
........... AOQ Channels
........... DI Channels
........... DO Channels
----------- Counter Channels
........... Freq Channels
----------- Virtual Channels
----------- Webcam Browsers

The Al Channels that
were added to the
Workgroup1 earlier.

Home

Linking to SCADA Software via
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Step 12: Repeat the procedure described in Step 10 and 11 to add the other I/0
channels to the channel list for Workgroup1. After all channels have been added,
click the “Home” button to return to the main page.

....... :
=}--AO Channels

----------- 87028_40001
----------- 87028_40002
----------- 87028_40003
----------- 87028_40004
----------- 87028_40005
----------- 87028_40006
----------- 87028_40007
----------- 87028_40008
[+--DI Channels
=--DO Channels

----------- 87055_00001
----------- 87055_00002
----------- 87055_00003
----------- 87055_00004
----------- 87055_00005
----------- 87055_00006
----------- 87055_00007
........... 87055_00008 N
___________ Counter Channels

----------- Freq Channels -

Home N \
i~ 5 ™
[ £Z Data Logger Professional Edition V4,57 2013/04/25 c:\lchAS\Ez_Data_Logger\\r}\ Aanual.ini b 0 [

Project Execute User Setup Help \/

8| # |0 W | R (E|B[F|3

1

Device State
Workgroup1 Workgroup?2

04/10 17:37:34 Read license ok. =«
0410 17:37:34 Read config ok. |E|
04/10 17:37:34 Read project ok. —
04/10 17:37:34 Load language se

04/10 17:37:35 Connect to contac
0410 17:37:36 Close contact mes
0410 17:37:38 87TMTW_30001 =
0410 17:37:38 87TMTW_30002 =
0410 17:37:38 8701TW_30003= _

| « m. | +

Save IntervallSec)1 | Record Time{Hour):1 | | | | | 4410/2014 5:37:53 PM Admin logil 2
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3.3.2. Designing the Layout and Acquiring Data
Once the configuration process described in Section3.3.1 has been completed, the

layout of the interface can be adjusted and the data can be acquired.

Step 1: To adjust the layout of the interface, click the “Layout” button for
“Workgroup1” on the main page of the EZ Data Logger.

Workgroup1

Gauge Trend

Picture Reset Position FontColor << >> Gauge Trend Hide
l _i:TLT'JIOOTI_ = [123.456 | (123456 | [123.456 | [123456 | [123456 | 153 456
i l: :l_l :l ( 87017_30002 87017_30003 87017_30004 87017_30005 87017_30006 87017_30007 §7017_30008
02840001 028_40002 028_40003 02840004 028_40005 028 40004 028_40007 028_40008 @
10 10 10 10 10 10- 10 10 o
9 9 g 9 9 ° g9 9 Home
3 8 8 3 8 8 g 8 '
7 7 7 7 i 7 7 7
6 6 6 6 6 6 & 6
5 5 5 z 5 5 5 5
4 4 4 4 4 £ 4 4
3 3 3 3 3 3 3 3
2 2 2 Z 2 2 2 2 87046_10001
1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0
6.402 6492 6492 6.402 6492 6492 6492 6492

|87046 10003

87046_10004 87046_10005 87046_10006 87046_10007
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Step 2: The layout of the interface can be designed by dragging the relevant 1/0
objects to the desired position on the form. A background image can be added by
clicking the “Back Picture” item in the “Picture” menu, or the color of the font can

be changed by clicking the “Font Color” menu.

Workgroupl Ver 4.5.

e
<= => Gauge Trend Hide
poo | oo | |

87017_30002 87017_30003 87017_30004

Picture | Reset Position

Back Picture
Disable Back Picture

17028 40001 028 40002 iT028_40003 7028 40004 iT028_40005
10 10 10 10- 10

B L Y L - R - T 1-
= M W B M @ =~ e
S N W kR o @ =~ e ow
B L - T - ST
u
B L - T = - T 1
[ |
— o 3

[
[
[
[

-
=
=
=
=
=
=
=
[
o
=
[
—
=
=
[
[ =]
[
[
b =1
=

6/046_10003

8?[]46 10004 .

B?DSE_UDDD‘I 87055_00002

8?046 10009

67046_10003

8?046 10010 67046_1 0[11‘1.l

'No Back Ficture [
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Step 3: After the interface design is complete, click the “Hide” menu item to close

the design window.

Picture Reset Position FontColor << >> Gauge Trend Hide
—87017_30001 ——— k@.%a | [123456 |
: ':l := |_: |__' : 87017_30002 87017_30003 87017_30004
028_40001 7028_40002 702840003 028_40004 7028_40005
10 10 10 10 10
g 9 9 g 9
g 8 8 8 8
7 i T 7 1
6 6 6 6 6
5 5 5 5 5
4 4 4 4 4

Step 4: Click the “Start” button on the main toolbar to establish a connection to the
controller and begin acquiring data. Once a connection has been successfully

established, the device state indicators will change to “ON” and the connection

status messages will be displayed in the yellow message filed.

— S
(=) &
Start Simulation

B

Group- Setup

Open Database

)

Exit

System Config

3

Work 1Verds.

(aal Y

‘ About ‘

T —

01/21 14:41:58 Message:
Begin Time:2014/1/21 PM 02:41:58

01/21 14:41:58 Active Driver:==192.168.2 199 P502
01/21 14:42:00 192.168.2.199:0pen connection.

01/21 14:42:01 87017_30001 Low Alarm. Value=0.000<0
01/21 14:42:01 Scaning /O takes 20 ms
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Step 5: To acquire the I/0 data, click either of the “Gauge”, “Trend” or “Layout”
buttons. In the example illustrated below, the “Layout” button has been clicked, and
the values for the relevant modules is displayed interface design window.

Workgroup1

Gauge Trend

Picture Reset FontColor << => Gauge Trend Hide
87017_30001 2000 2000 | pooo | f2000 | 0000 | o000 3000
i :
:' RTRITR 87017_30002 87017_30003 87017_30004 87017_30005 87017_30006 87017_30007 7017 30008
11028 40001 17028_40002 17028_40003 Fo28 40004 17028_40005 028 40004 7028 40007 17028 40008
0= 10 10 0= 10 10~ 10 10
g 9 9 9 9 3 g 9 9
g g 8 5 G - g 8 8
7 7 7 7 7 7 7 7
6 B 6 6 6 6 6 13
5 5 5 5 5 5 5 5
4 4 4 4 4 4 4 4
3 St 3 g 3 . 3 3 O
2 2 2 2
2 2 2 2 87046_10001
1 i 1 1 1 1 1 1
0 0 0 7 0 q 0| 0=l
5000 3.000 0.000 Ou_ﬁ‘ 8.000 Oo_ﬁ 0.000 0.000 {
67046_10003 . 87046_10004 . 87046_10005 . 87046_10006 87046_10007
87055 00001 87055_00002 87055_00003
87046_10009 @ 87046_10010 87046_10011 87046_10012 87046_10013
Horme
S\EZ Data Loager\Projectidemo icturel | 4
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Appendix A: Backing Up and

Restoring the EEPROM Settings

The EEPROM is a memory component that is used to store network, system, COM
port and module configuration information .The Back Up/Restore functions could
be used to restore configuration information for a controller where the data has

been lost and can also be used to duplicate EEPROM data from one controller to
another.

The size of the EEPROM is different in every controller and each block in the
EEPROM stores different types of data. The following table provides an overview of
the writable blocks and the reserved blocks. The writable blocks contains
information related to the library version, COM port configuration, watchdog timer,
module settings, and the reserved blocks contains details of the IP address, Mask,
Gateway and MAC address.

Controller | Writable Blocks | Reserved Blocks | Number of Blocks
1-8000 1-7 0 8 (blocks 0-7)
[P-8000 8-14 0-7 64 (blocks 0-63)
7188E 1-7 0 8 (blocks 0-7)

Note 1: Before attempting to read or write EEPROM data, ensure that the version

number of the I/0 Scan Library is 1.6.0 or later.

Note 2: This function only supports connections via the COM port. Before
attempting to perform this function, ensure that COM1 on the controller is
connected to the computer.
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1. Backing up the Settings

Step 1: Reboot the controller in INIT mode.
For [-8000 modules, short the INIT* and INIT*COM pins.
For IP-8000 modules, move the DIP switch to the “Init” position.
For 7188E devices, short the INIT* and GND pins.

Step 2: Execute the Modbus Utility and select Modbus/TCP controller mode.

Select Controller

|

Modbus{TCP

melect Controller....

~

v

Modbus{TCP

Modbusf{RTU

Step 3: Select the “Update Firmware” option from the “Client Tools” menu to
connect to the controller.

[ |-

Load

Copyright © 2014 ICP DAS Co., Ltd. All Rights Reserved.
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File Window [Client Tools| Settings Help

Modbus/TCP Client
Modbus/RTU Client
UDP Search

Update Firmware

Scale

@' : | P—
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Select the COM port from the drop-down menu and then click the “Connect” button.
Once a connection is established, the “Back up Settings” and “Restore Settings”
buttons will be displayed.

—Caonnect & Configqure 4 —Caonnect & Configqure 4

Connect | Connect

M Disconnect
Back up Settings

Festore Settings

Step 4: Click the “Back up Settings” button and the “Back up EEPROM file” dialog
box will be displayed. Click the "Save" button to save the current configuration of
the controller to the default root folder named “backup_setting”. The status message
"Downloading. Please wait..." will be displayed while the file is being saved.

[5 Back up EEPROM file (=]E] = |

Downloading. Flease wait...

umEEEpy
ammEm?

4EEEEEEEEEEEEEEEEESEEEEEEEEEENSR

!Qc: _'J

»'

— 189
EFICPDAS
EModbus_Utility

a®
-““‘
e )

%= backup_setting

—Connect & Configure -

Connect

Discaonne /

-
-
-
.
-
.
-
-
-
L
-
-
-
-
.
-
L
-
-
-
-

Back up Settings J S
File Name /18000 ( save

Festore Settings | —
File Type: eep Cancel I
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Once the download is complete, a message will be displayed to notify that the file
was saved successfully. Click the "OK" button to continue.

r '
Modbus Utility et |

EEPRCIM file successfully saved to:
CHCPDASWWodbus_Utilitybackup_settingi8000.eep , Size=4112 bytes.

oK
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2. Restoring the Settings

Step 1: Reboot the controller in INIT mode.

For [-8000 modules, short the INIT* and INIT*COM pins.
For IP-8000 modules, move the DIP switch to the “Init” position.

For 7188E devices, short the INIT* and GND pins.

Step 2: Execute the Modbus Utility and select the Modbus/TCP controller mode.

Select Controller

|

Modbus{TCP

melect Controller....

_ModbusfTCP

Modbusf{RTU

Step 3: Select the “Update Firmware” option from the “Client Tools” menu to
connect to the controller.

File ‘Window [CllentTools Settings Help

ik

Modbus/TCP Client
Modbus/RTU Client
UDP Search

=

Scale
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Select the COM port from the drop-down menu and then click the “Connect” button.
Once a connection is established, the “Back up Settings” and “Restore Settings”
buttons will be displayed.

—Caonnect & Configqure 4 —Caonnect & Configqure 4

Connect

Disconnect

/ Back up Settings I'

Step 4: To configure a controller to the same settings as another, click the “Recover
Settings” button and the "Select an EEPROM file to Restore" dialog box will be
displayed. Click the name of the file that contains the configuration to be uploaded,
and then select the blocks to be duplicated from the "Write Block" drop-down

menus. Click the "Write 1/multi-block" button to write the configuration to the
EEPROM.

p
Select an EEPROM fil= to Restore

Load from CHMCPDASW odbus_LitilikAbackup_setting\ig000.eep

If;lc:: _'j

30
ERICPDAS
Y Modbus_Utility

== hackup_setting

—Caonnect & Configqure 4

omoeep |

Back up =ettings

Cresoresoinas )

Open File Name [ia000 eep Wirite 1/multi-block [ )
_ { write Block [{ «| to Cancel
| ‘
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The status message "Writing. Please wait..." will be displayed while the

configuration is being duplicated.

-

Select an EEPROM file to Restore

CAICFDAS\WModbus_LhilitAbackup_settingyigll0.eep.
Wiriting Flease wait...

|Q|:: j

Once the duplication process is complete, a message will be displayed to notify that

the file was written successfully. Click the "OK" button to continue.

Madbus Utility [

Blocks 1 ta 7 successfully written to the EEPROM.

oK
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Appendix B: Function Codes (FC)

All data addresses in a Modbus message start at zero and are transmitted in
hexadecimal format. For example:

A. Input register 30001 is addressed as 0 in the data address field of the Modbus
message.

B. Coil 24 (decimal) in an I/O module is addressed as coil 0017 (hexadecimal) in
the Modbus message (Equivalent to 23 in decimal)).

As the function code already specifies whether the operation is DO, DI, AO or Al,

the references ‘0Oxxxx, 1xxxx, 4xxxx, 3xxxx’ are implicit. Function codes are used in
both the Modbus RTU Master Tool and the Modbus TCP Client Tool.
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1. Read DO (0Oxxxx)

Function Code 01=Read Coil Status

Request
Byte 0 1 2 3 4 5
NetID | FC=01 | Starting Address | Bit Count
Example: Net ID = 200D, | Hex 14 1 0 11 0 D
Read Coils 18-30("2) Command 1410110D
Response
Byte 0 1 2 3 ~Byte Count+2
NetID | FC=01 | Byte Count Bits Values
Response 14 01 203) 5C (Coils 25-18) | 1B (Coils 30-26)
Binary 0101 110004 0001 101109

*1: Net ID decimal 20 = hexadecimal 14.

*2: Coils 18-30 are addressed as 17-29 (decimal), with a total of 13 coils in Modbus.

*3: If the number of coils returned isn’t a multiple of 8, the remaining bits in the last
byte will be filled with 0.

*4:5C=0101 1100 refers to coils 18 to 25 (from right to left). The status values are:
OFF (25), ON (24), OFF (23), ON (22), ON (21), ON (20), OFF (19), OFF (18).

*5:1B=0001 1011, refers to coils 26 to 30 (from right to left). The status values are:

ON (30), ON (29), OFF (28), ON (27), ON (26).
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2. Read DI (1xxxx)

Function Code 02=Read Input Status

Request
Byte 0 1 2 3 4 5
NetID | FC=02 | Starting Address | Bit Count
Example: Net ID = 1, Read | Hex 1 2 0 0 0 8
the status of inputs 1-8('D) Command 120008
Response
Byte 0 1 2 ~Byte Count+2
NetID | FC=02 | Byte Count Bits Values
Response 1 2 1 FF (Coils 8-1)
Binary 11111111062

*1: Inputs 1-8 are addressed as 0-7 (decimal), there are a total of 8 inputs.

*2:FF=1111 1111, refers to coils 8 to 1 (from right to left), and the status of each
coil is set to ON.

Copyright © 2014 ICP DAS Co., Ltd. All Rights Reserved.

E-mail: service@icpdas.com

Appendix B: Function Codes (FC)

-
W
~



3. Read AO (4xxxx)

Function Code 03=Read Holding Registers

Request
Byte 0 1 2 3 4 5
NetID | FC=03 | Starting Address | Word Count
Example: Net ID = 25, Hex 19 3 0 1A 0 2
Read registers Command | 19301A02
40027-40028(1
Response
Byte 0 1 2 3 ~Byte Count+2
NetID | FC=03 | Byte Count Register Values
Response 19 3 4 2 17 0 C8
Register 4002702 4002802

*1: Holding registers 40027-40028 are addressed as 26-27 in Modbus.

*2: The value of register 40027 is shown as a 2-byte value: 02 17 (hexadecimal) =
535 (decimal), the value of register 40028 is 00 C8 (hexadecimal) = 200
(decimal). For details of how to convert these values to float format, see

Appendix C: Range Codes for Analog Modules.
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4. Read Al (3xxxx)

Function Code 04=Read Input Registers

Request
Byte 0 1 2 3 4 5
NetID | FC=04 | Starting Address | Word Count
Example: Net ID = 2, Hex 2 4 0 0 0 2
Read registers Command |240002
30001-30002C1
Response
Byte 0 1 2 3 ~Byte Count+2
NetID | FC=04 | Byte Count Register Values
Response 2 4 4 0 0 0 64
Register 300012 3000202

*1: Input registers 30001-30002 are addressed as 0-1 in Modbus.

*2: The value of register 30001 is shown as a 2-byte value: 00 00 (hexadecimal) = 0
(decimal), the value of register 30002 is 00 64 (hexadecimal) = 100 (decimal).
For details of how to convert these values to float format, see Appendix C:

Range Codes for Analog Modules.
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5. Write Single DO (0xxxx)

Function Code 05=Write Single Coil

Request
Byte 0 1 2 3 4 5
Net ID | FC=05 | Write Address FF 00=0N,
00 00=0FF
Example: NetID =1, | Hex 1 5 0 4 FF 0
set coil 5 to ON('D) Command 1504FFO0
Response
Byte 0 1 2 3 4 5
NetID | FC=05 Write Address FF 00=0N, 00 00=0FF
Response 1 5 0 4 FF 0

If the request is successful, the function will return an echo of the request.

*1: Coil 5 is addressed as 4 in Modbus.

A value of FF 00 sets the coil to ON, and a value of 00 00 sets it to OFF. All other
values are treated as invalid..
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6. Write Single AO (4xxxx)

Function Code 06= Write Single Register

Request
0 1 2 3 4 5
NetID |FC=06| Write Address | Register Value
Example: Net ID = Hex 1 6 0 2 0 9B
1, set register
4000301 to 15502 Command |[160209B
Response
Byte 0 1 2 3 4 5
NetID | FC=06 Write Address Register Value
Response 1 6 0 4 0 9B

If the request is successful, the function will return an echo of the request.

*1: Register 40003 is addressed as 2 in Modbus.

*2: Register value 155 = 9B (hexadecimal).
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7. Write DO (0Oxxxx)

Function Code 15=Write Multiple Coils

Request
Byte 0 1 2 3 4 5 6 7 | ~Byte Count+6
Net ID | FC=15 | Write Address | Bit Count | Byte Count | Data to be Written
Hex 1 F 0 0 0 C 2 FEC(2) 0502
Example: NetID =1, 1111 0000
write coils 1 to 12(D 1110 0101
Command 1FOOOCZ2FES
Response
Byte 0 1 2 3 4 5
NetID | FC=15 Write Address Bit Count
Response 1 F 0 0 0 C

*1: Coils 1-12 are addressed as 0-11, there are a total of 12 (hexadecimal 0C) coils
in Modbus.

*2: The data is a 2-byte value. FE 05 (hexadecimal) = 1111 1110 0000 0101 (binary)
Bit 11111110 0 000 O0T1O01
Coil 8 7 6 5 4 3 2 1 - - - - 1211109
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8. Write AO (4xxxx)

Function Code 16= Write Multiple Registers

Request
Byte 0 1 2 3 4 5 6 7| ~Byte Count+6
NetID | FC=16 | Write Address | Word Count | Byte Count | Register Values
Hex 1 10 0 0 0 2 4 0 19| 0 |64
Example: Net ID = 1, write
_ Command |[110000240190 64
registers 40001-40002CD
Response
Byte 0 1 2 3 4 5
NetID | FC=16 Write Address Word Count
Response 1 10 0 0 0 2

*1: Registers 40001-40002 are addressed as 0-1 in Modbus.
The value of register 40001 is 25 (hexadecimal 19), the value of register
40002 is 100 (hexadecimal 64).
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Appendix C: Range Codes for
Analog Modules

The Modbus Utility can be used to convert the input or output value to float format

or other formats. An example of the operation can be seen in step 2 of 2.14

Monitoring.
The formula shown below provides details of the conversion process.

Y wmax|* Max. Input/Output Range

Y1=20 MA [= = - e = =

Y2=4 mA

I
/0, 0) | X2=0 X1=32767

Y wmin | Min. Input/Output Range

Display Value Y = (Gain * Memory Value X') + Offset
Y,-¥>
XX,
output range is 4 to 20mA.)

Gain =

,the Slope for this Range Code type.(In the above illustration, the

Memory Value X = the input or output memory value.
Offset = Y»-(X2*Gain), the offset value to compensate for any inaccuracies in the
module.

Use [-87028W as an example, the Range code set to 31 (4-20mA), and the output
memory value is 2048. What's the display value?

Step1. Calculate the Gain value. Gain= (20-4)/ (32767-0) = 0.000488296

Step2. Calculate the Offset value. Offset = 4-(0*0.000488296) = 4

Step3. Calculate the display value. Display Value Y = (0.000488296*2048) + 4=5
maA.
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The following tables provide the maximum and minimum values, the Gain, and the
Offset for each range code type.

® 87K Analog Modules
B Current and Voltage Type Definitions
B Thermocouple Type Definitions
B RTD (Resistance Temperature Detector) Type Definitions
B Thermistor Type Definitions
® 8K Modules
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1. 87K Analog Modules

1.1. Current and Voltage Type Definitions

Type Type
yP yp Data Format Max. Value || Min. Value Gain Offset
Code ||Definitions
Analog Input Modules
Input Range +15.0 mV || -15.0 mV || 0.00030518 || 0
00 -15mV to Decimal Units +32767 -32768
+15mV 2's Complement
] ) 7FFF 8000
Hexadecimal Units
Input Range +50.0 mV || -50.0 mV ||0.001525902|| 0
01 -50 mV to Decimal Units +32767 -32768
+50 mV 2's Complement
] ) 7FFF 8000
Hexadecimal Units
Input Range +100.0 mV|-100.0 mV|/0.003051804| O
02 -100 mV to Decimal Units +32767 -32768
+100mV || >'s Complement
] ) 7FFF 8000
Hexadecimal Units
Input Range +500.0 mV|[-500.0 mV |0.015259022|| 0
03 -500 mV to Decimal Units +32767 -32768
+500mV | 2's Complement
] ) 7FFF 8000
Hexadecimal Units
Input Range +1.0V -1.0V {/0.000030518| O
Decimal Units +32767 -32768
04 ||-1Vto+1V
2's Complement
] ) 7FFF 8000
Hexadecimal Units
Input Range +2.5V -2.5V 0.025 0
05 -25Vto Decimal Units +32767 -32768
+2.5V 2's Complement
] ) 7FFF 8000
Hexadecimal Units
061 -20 mA to Input Range +20.0 mA || -20.0 mA || 0.00061036 0
+20 mA Decimal Units +32767 | -32768
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Type Type
yP yp Data Format Max. Value || Min. Value Gain Offset
Code ||Definitions
With 125
(Wi 2's Complement
ohms ] ) 7FFF 8000
) Hexadecimal Units
resistor)
Input Range +20.0 mA | +4.0 mA | 0.00024414 || +4
0772 +4 mA to Decimal Units +65535 +0
+20 mA 2's Complement
] i FFFF 0000
Hexadecimal Units
Input Range +10.0V -10.0V | 0.00030518 0
08 -10Vto Decimal Units +32767 -32768
+10V 2's Complement
] i 7FFF 8000
Hexadecimal Units
Input Range +5.0V -5.0V 0.00015259 | O
09 -5Vto Decimal Units +32767 -32768
+5V 2's Complement
] i 7FFF 8000
Hexadecimal Units
Input Range +1.0V -1.0V {/0.000030518| O
Decimal Units +32767 -32768
0A |-1Vto+1V
2's Complement
] i 7FFF 8000
Hexadecimal Units
Input Range +500.0 mV|[-500.0 mV |0.015259022|| 0
0B -500 mV to Decimal Units +32767 -32768
+500mV | 2's Complement
] i 7FFF 8000
Hexadecimal Units
Input Range +150.0 mV|[-150.0 mV |0.004577706| O
0c -150 mV to Decimal Units +32767 -32768
+150mV | 2's Complement
] i 7FFF 8000
Hexadecimal Units
-20 mA to Input Range +20.0 mA | -20.0 mA || 0.00061036 0
+20 mA Decimal Units +32767 || -32768
0D3 || (with 125
ohm 2's Corrllplemen.t T FEF 8000
resistor) Hexadecimal Units
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1A% +0 mA to Decimal Units +65535 +0
+20 mA 2's Complement
_ _ FFFF 0000
Hexadecimal Units
1B -150Vto Decimal Units +32767 -32768
+150V 2's Complement
_ _ 7FFF 8000
Hexadecimal Units
1C -50Vto Decimal Units +32767 -32768
+50V 2's Complement
_ _ 7FFF 8000
Hexadecimal Units
Digital Input/Output, Counter, Frequency, Encoder Modules
Digital
40 Input/
Output
Count
50 ounter
Mode
cq Frequency
Mode
Up/Down
54 Counter
Mode
AB Phase
56 | IN/A|
Mode
Analog Output Modules
0.30 +0 mA to Decimal Units +32767
’ +20mA || 2's Complement
_ _ 7FFF 0000
Hexadecimal Units
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Type Type
yP yp Data Format Max. Value || Min. Value Gain Offset
Code ||Definitions
Gain'l=1638.35
Output Range +20.0 mA | +4.0 mA (|0.000488296| +4
Decimal Units +32767 +0
1 31 +4 mA to :
’ +20 mA 2's Corrllplemen.t 7FFF 0000
Hexadecimal Units
Gain1=2047.9375
Output Range +10.0V +0.0V |/0.000305185| O
Decimal Units +32767 +0
2 32 +0V to :
) +10V 2's Corrllplemen.t 7FFF 0000
Hexadecimal Units
Gain'1=3276.7
Output Range +10.0V -10.0V | 0.00030518 0
Decimal Units +32767 -32768
3 33 -10Vto :
) +10V 2's Corr.lplemen.t 7FFF 8000
Hexadecimal Units
Gain'1=3276.75
Output Range +5.0V +0.0V 0.00015259 0
Decimal Units +32767 0
+0Vto
4,34 2's Complement
+5V _ _ 7FFF 0000
Hexadecimal Units
Gain'l= 6553.4
Output Range +5.0V -5.0V 0.00015259 0
Decimal Units +32767 -32768
& 3o -5Vto :
) 45V 2's Corrllplemen.t 7FFF 8000
Hexadecimal Units
Gain-1=6553.4
Output Range +20.0V +0.0V 0.00061037 0
6 36 +0Vto Decimal Units +32767 0
’ +20V 2's Complement
] ) 7FFF 0000
Hexadecimal Units
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Type Type

o Data Format Max. Value || Min. Value Gain Offset
Code || Definitions

Gain1=1638.35

Notes

*1: When 1-87018 and I-87018R are connecting to a current source set to the 06 type
code, an optional external 125 Ohms resistor is required.

*2:1-87017RC has builtin 125 Ohms resistors for each channel. When connecting to
a current source, no add any external resistors required.

*3: When 1-87017 and I-87017R are connecting to a current source set to 0D type
code, an optional external 125 Ohms resistor is required. On the other hand,
[-87017RC has builtin 125 Ohms resistors for each channel, so require no
external resistors.
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1.2. Thermocouple Type Definitions

OE

] Type

"y [rroen |0 Joomouen]| o

Decimal Units

+32767

-9054

2's Complement
Hexadecimal Units

7FFF

DCA2

OF

K Type

Wl ] S R

Engineer Units

+32767

-6448

2's Complement

Hexadecimal Units

7FFF

E6DO

10

T Type

el LR S B

Decimal Units

+32767

-22118

2's Complement
Hexadecimal Units

7FFF

A99A

11

E Type

Bl e e e B

Decimal Units

+32767

-8847

2's Complement

Hexadecimal Units

7FFF

DD71

12

R Type

Decimal Units

+32767

2's Complement
Hexadecimal Units

7FFF

0000

13

S Type

Decimal Units

+32767

2's Complement
Hexadecimal Units

7FFF

0000
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14 B Type Decimal Units | +32767

2's Complement
7FFF || 0000

Hexadecimal Units

iy [pmo] o e o

15 N Type Decimal Units | +32767| -6805

2's Complement
] ) 7FFF E56B
Hexadecimal Units

16 C Type Decimal Units | +32767

2's Complement
7FFF || 0000

Hexadecimal Units

el ] e B

17 L Type Decimal Units | +32767| -8192

2's Complement
] ) 7FFF E000
Hexadecimal Units

iy [ o im0

18 M Type Decimal Units | +16384| -32768

2's Complement
4000 || 8000

Hexadecimal Units

el LR i B

Decimal Units +32767| -7281

L Type
DIN43710

19

2's Complement
] ) 7FFF E38F
Hexadecimal Units
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1.3. RTD (Resistance Temperature Detector) Type Definitions

Type Max. Min. :
RTD Type Data Format Gain Offset
Code Value || Value
. Input Range
Platinum S +100.0 |-100.0| 0.0030518043 | 0
100 (Celsius)
- a= Decimal Units +32767|-32768
0.00385 | 2's Complement
; | ~ || 7FFE | 8000
-100°Cto | Hexadecimal Units
100°C Ohm +138.5 ||+60.25
. Input Range
Platinum e e +100.0 | +0.0 | 0.0030518509| 0
100 (Celsius)
- a= Decimal Units +32767| +0
0.00385 | 2's Complement
. ] ) 7FFF || 0000
0°Cto Hexadecimal Units
100%C Ohm +138.5 [+100.0
. Input R
Platinum NPHERANEE  14200.0 | +0.0 | 0.0061037018| 0
100 (Celsius)
- a= Decimal Units +32767| +0
0.00385 || 2's Complement
. ] ) 7FFF || 0000
0°Cto Hexadecimal Units
200°C Ohm +175.84(+100.0
. Input Range
Platinum put Bang +600.0 | +0.0 | 0.0183111056| 0
100 (Celsius)
- a= Decimal Units +32767| +0
0.00385 | 2's Complement
s | ~ | 7FFE | 0000
0°Cto Hexadecimal Units
600°C Ohm +313.59)+100.0
. Input Range
Platinum PRETATEE 1 1100.0 |-100.0 [ 0.0030518043 | 0
100 (Celsius)
” a= Decimal Units +32767|-32768
0.003916 | 2's Complement
o ] ) 7FFF || 8000
-100°Cto | Hexadecimal Units
100%C Ohm +139.16/+59.58
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100
’c a= Decimal Units +32767
0.003916 || 2's Complement
. _ | 7FFF || 0000
0°Cto Hexadecimal Units
100°C +139.16|[+100.0
100
26 a= Decimal Units +32767
0.003916 | 2's Complement
: _ | 7FFF | 0000
0°Cto Hexadecimal Units
200°C +177.13|[+100.0
100
- a= Decimal Units +32767
0.003916 | 2's Complement
. _ | 7FFF | 0000
0°Cto Hexadecimal Units
600°C +317.28|[+100.0
Nickel 1201y i nal Units | +32767]-26214
28 -80°C to s C e
(o] ' t
100°C S LOMPEMEnt | 5ppp | 9994
Hexadecimal Units
+200.64(+120.6
Nickel 120 Decimal Units +32767
29 | 0°Cto -
100°c | 2'sComplement | .o 1 0000
Hexadecimal Units
+200.64(+120.6
2 || Platinum _-I-_-
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woo | weesiw) 0
a Decimal Units +32767|-10922
=0.00385 2's Complement
-200°C to . ) 7FFF || D556
Hexadecimal Units
600°C
+3137.1||+185.2
a Decimal Units +32767| -4369
2B"1 | =0.00421 ;
-20°C to HZ S Cd"“_‘ple;n;n_t 7FFF | EEEF
150°C exadecimal Units
+163.17(|+91.56
a Decimal Units +32767
2C1 | =0.00421 ;
0°C to HZ 5 Cdon_lple;n[;’n_t 7FFF | 0000
200°C exadecimal Units
+167.75(|+90.34
a Decimal Units +32767| -4369
2D*1 || =0.00421 ;
-20°C to HZ ° (Ejorr_lple;n;n_t 7FFF | EEEF
150°C exadecimal Units
+1631.7(|+915.6
a Decimal Units  [+32767|-32768
2E*2 | =0.00385 [—
-200°C to HZ ; Cdon_lple;n[;’n_t 7FFF | 8000
200°C exadecimal Units
+175.84(+18.49
Pt 100
2F*2
a
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*1: Type code 2B, 2C and 2D are only available with [-87015.

Type Max. Min. :
RTD Type Data Format Gain Offset
Code Value || Value
-0.003916|| Decimal Units  ||+32767|-32768
-200°Cto | 2's Complement
200°C _ _ 7FFF | 8000
Hexadecimal Units
Ohm +177.14(+17.14
Input Range | (1001 -200.0] 0.018311 0
Pt100 (Celsius) ' ' '
a Decimal Units  [+32767|-10922
80°2 | =0.00385 :
-200°C to HZ 5 zon?ple;nsn_t 7FFF || D556
600°C exadecimal Units
Ohm +313.59(|+18.49
Input Range | (1001 -200.0] 0.018311 0
Pt100 (Celsius) ' ' '
a Decimal Units  [+32767/-10922
81" |=0.003916/——
-200°C to HZ : Cdorr_’ple:nuen_t 7FFF | D556
600°C exadecimal Units
Ohm +317.28(+17.14
Notes

*2: Type code 2E, 2F, 80 and 81 are only available with the [-87015 firmware
version A1.10 and later, [-87013 firmware version B1.3 and later.
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1.4. Thermistor Type Definitions

Type |Thermistor : :
Data Format Max. Value || Min. Value Gain Offset
Code Type
InputRange ) ) 10,0 300 | 0.0073244 || 0
Precon (Fahrenheit) ' ' '
ST-A3 Decimal Units +32767 -4096
60 |[-30to 240
2's Complement
degree Hexadeclmal Uni 7FFF FO00
Fahrenheit | 1¢Xadecima nits
Ohm +539.4 ||+173600.0
Input Range
+150.0 -50.0 0.004577 0
Type U (Celsius)
Fenwell |1 imal Units || +32767 || -10922
61 ||-50to 150
2's Complement
degree _ _ 7FFF D556
. Hexadecimal Units
Celsius
Ohm +37.2 ||+134020.0
Input Range
+150.0 +0.0 0.004577 0
Type U (Celsius)
Fenwell [ imal Units || +32767 +0
62 0to 150
2's Complement
degree _ _ 7FFF 0000
. Hexadecimal Units
Celsius
Ohm +37.2 +6530.0
Input Range
: +100.0 -80.0 0.0030518 0
(Celsius)
63 YSI L Mix Decimal Units +32767 -26214
100 2's Complement
] ) 7FFF 999A
Hexadecimal Units
Ohm +14.3 +14470.0
Input Range +100.0 -80.0 0.0030518 0
Decimal Units +32767 -26214
” YSI L Mix :
300 2's Corrllplemen.t T FEF 999A
Hexadecimal Units
Ohm +35.8 +67660.0
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. YSI L. Mix Decimal Units +32767 -22937
1000 2's Complement
] ) 7FFF A667
Hexadecimal Units
+106.4 ||+132600.0
66 YSI B Mix Decimal Units +32767 -10922
2252 2's Complement
_ i 7FFF D556
Hexadecimal Units
+41.8 +151000.0
7 YSI B Mix Decimal Units +32767 -8738
3000 2's Complement
] i 7FFF DDDE
Hexadecimal Units
+55.6 +101000.0
68 YSI B Mix Decimal Units +32767 -8738
5000 2's Complement
] ) 7FFF DDDE
Hexadecimal Units
+92.7 +168300.0
69 YSI B Mix Decimal Units +32767 -6553
6000 2's Complement
] i 7FFF E667
Hexadecimal Units
+111.5 ||+106200.0
6A | YSIB Mix _-I-I_I-
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DeCImal Units +32767 -6553
2's Complement
] ) 7FFF E667
Hexadecimal Units
+185.9 ||+177000.0

6B YSI H Mix Decimal Units +32767 -6553
10K 2's Complement
] i 7FFF E667
Hexadecimal Units
+237.0 ||+135200.0
6C YSI H Mix Decimal Units +32767 -1638
30K 2's Complement
] i 7FFF F99A
Hexadecimal Units
+186.7 ||+158000.0
70- defined Decimal Units +32767 -10922
77 -50 to 150 s C "
's Complement
degree .p _ 7FFF D556
. Hexadecimal Units
Celsius
Ohm +0.0 +0.0
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2. 8K Modules

Type Type
P yp Data Format Max. Value || Min. Value Gain Offset
Code || Definitions
Input Range +2.5V -2.5V [0.000076295| O
05 -2.5Vto Decimal Units +32767 -32768
+2.5V 2's Complement
] ) 7FFF 8000
Hexadecimal Units
Input Range +20.0 mV || -20.0 mV || 0.00061036 0
06 -20 mV to Decimal Units +32767 -32768
+20 mV 2's Complement
] ) 7FFF 8000
Hexadecimal Units
Input Range +1.25V -1.25V 1{/0.000038147| O
07 -1.25V to Decimal Units +32767 -32768
+1.25V 2's Complement
] ) 7FFF 8000
Hexadecimal Units
Input Range +10.0V -10.0V | 0.00030518 0
08 -10Vto Decimal Units +32767 -32768
+10V 2's Complement
] ) 7FFF 8000
Hexadecimal Units
Input Range +5.0V -5.0V || 0.00015259| O
Decimal Units +32767 -32768
09 ([-5Vto+5V
2's Complement
] ) 7FFF 8000
Hexadecimal Units
Output Range +20.0mA || +0.0 mA | 0.00061037 0
Decimal Units +32767 +0
30 +0 mA to s C l
's Complement
+20 mA plemen 7FFF 0000
Hexadecimal Units
Gain'l=1638.35
Output Range +10.0V -10.0V | 0.00030518 0
-10Vto i .
33 Decimal Units +32767 -32768
+10V
2's Complement 7FFF 8000
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Hexadecimal Units

Gain'1=3276.75

80

Mode 0:
Pulse/
Direction | 2's Complement
_ _ || 7FFFFFFF ||80000000
Counter || Hexadecimal Units
Up/Down
2's Complement
Counter _ .|| 7FFFFFFF ||80000000
Hexadecimal Units
Vode g, | DecimatUnis | 450000 | o | 1 | o |
2's Complement
Frequency _ _ 6DDD0 (100000000
Hexadecimal Units
Mode 3: Up ----.
Counter 2's Complement

Hexadecimal Units

FFFFFFFF | 00000000
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