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Warranty

All products manufactured by ICP DAS are under warranty regarding defective materials for one
year, beginning from the date of delivery to the original purchaser.

Warning

ICP DAS assumes no liability for any damage resulting from the use of this product.
ICP DAS reserves the right to change this manual at any time without notice.

The information furnished by ICP DAS is believed to be accurate and reliable. However,

no responsibility is assumed by ICP DAS for its use, nor any infringements of patents or other
rights of third parties resulting from its use.

Copyright

Copyright © 2014 by ICP DAS CO., LTD. All rights are reserved.

Trademarks

The names are used for identification purposes only and may be registered trademarks of their
respective companies.

Contact Us

If you have any problems, please feel free to contact us. You can count on us for a quick
response.

Email: service@icpdas.com
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Revision History

The table below shows the revision history.
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1.1.5 ® Revise Appendix D
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Add Section 6.4.2 Update a firmware by using eSearch
Since FW3.11 (or later), the factory defaults for ID or

May. 2025

1.1.4 May. 2024
password are not supported. Users need to create them

during their initial login. Refer to Section 3.3 for the
updated information on Authentication.

® Since FW3.11 (or later), a maintenance feature has been
added that enables users to export/import configurations,
making bulk module configuration easier. Refer to Section

3.6 for an explanation of Maintenance.

1.1.3 Jun. 2023 ® Add Section 3.2.3-(F) NTC Thermistor Temperature Settings
- User Defined Type

Oct. 2022 ® Add chapters

3.4.1 Add pictures for AO, DI, DO
6.3.2 Using the 7188EU.exe and Command Line
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4.3. Data Encoding
4.4. Data Model
Appendix A. Node Information Area
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® Change the Title
4.1 Modbus TCP/IP Message Format
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1.1.2 Feb. 2014 ® Added product information for the ET-7200/PET-7200 in

each section of the manual.

111 Apr. 2013 ® Added the tip about selecting the input/output range of
each analog input/output channel in section 3.2.3. (D)
Analog Output Settings and 3.2.3. (E) Analog Input Settings.
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Chapter 1. Introduction

The ET-7200/PET-7200 series is a kind of Ethernet I/O module, including Analog Input/Output,
Digital Input/Output, Power Relay, Thermocouple, and RTD modules. The ET-7200/PET-7200
series provides full networking capabilities, and a variety of I/O functions, together with
web-based Ethernet 1/0O monitoring and control modules, meaning that the modules can be
remotely controlled using the Modbus TCP/UDP protocol via a 10/100 M Ethernet network.

Modbus has become the de facto standard protocol for industrial communication and is now
the most commonly available means of connecting industrial electronic devices. This ensures
that the ET-7200/PET-7200 series provides perfect integration with HMI, SCADA, PLC, and other
industrial control software systems.

Visit the ET-7000/ET-7200 selection guide page to choose the desired modules.

Analog 1/0 Modules:
https://www.icpdas.com/en/product/guide+Remote__ | O Module__and__Unit+Ethernet
__ | O__Modules+ET-7000#650

Digital 1/0 Modules:
https://www.icpdas.com/en/product/guide+Remote__ | O__ Module__and__Unit+Ethernet
__1_O__Modules+ET-7000#652

Encoder/Frequency/Counter:
https://www.icpdas.com/en/product/guide+Remote_ | O Module__and__Unit+Ethernet_ |
O__ Modules+ET-7000#654
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Comparison between (P)ET-7000 and (P)ET-7200 Series

The PET-7x00 has some unique features that are different from the ET-7x00

Model ET-7000 PET-7000 ET-7200 PET-7200
Software

Embedded Web Server Yes

Web HMI Yes

I/0 Pair Connection Yes

CPU Module

Dual Watchdog

Module, Communication (Programmable)

Ethernet
2 xRJ-45,10/100 B -TX
Ports 1 x RJ-45, 10/100M Base-TX x RJ-45, 10/100 Base-TX,
Switch Ports
Security ID, Password, and IP Filter
Protocol Modbus TCP and Modbus UDP

LED Indicators

System Operation Yes
Ethernet Link/Activity Yes
I/O Status - Yes
Power
Reverse Polarity Protection Yes
Powered from PoE - Yes - Yes
Powered from Terminal Block | +10 ~+30 VDC | +12 ~ +48 VDC +12 ~ +48 VDC
Power Inputs One pair Two pairs
Mechanical
Plastic Casing:
Dimensions (mm) 72 x 123 x 35 (W x L x H) 76x 1&2:;2;?;2} xH)
97 x130x38 (W xLxH)
Other
Reset Button - Yes
ET-7X00/PET-7X00 User Manual P9




1.1. Features

Power over Ethernet (PoE)

The PET-7x00 series module features true IEEE802.3af-compliant (classification, Class 1) PoE
technology that allows both power and data to be carried over a single Ethernet cable, meaning
that a device can operate solely from the power it receives through the data cable. This also

eliminates the need for additional wiring and power supply.

PET-7200 Series

PET-7000 Series

T
- Ethernet
POE I/O PoE Switch POE 1/0

NS-205PSE -~ PET-7000 NS-205PSE Ethemet
PoE Switch

Daisy-Chain Ethernet Cabling

The ET-7200/PET-7200 series has a built-in two-port Ethernet switch to implement daisy-chain
topology. The cabling is much easier and the total costs of cable and switch are significantly

reduced.
Regular/Ethernet/Cabling ET-7000/PET-7000 Series
o Adoses Voo
Dais!*%gi‘“““‘“"“& ET-7200/PET-7200 Series
- e =
\n -J VWA //m //m //m /fm V-
LAN Bypass

The ET-7200/PET-7200 series modules provide a LAN bypass

*ikly % %! feature that guarantees Ethernet communication. It will
[

- automatically activate to continue the network traffic when

" Bypassing

the module loses its power.
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Communication Security

To change the settings or monitor the status of 1/0, the account and password are needed when
logging into the web server. An IP address filter is also included, which can be used to allow or
deny connections with specific IP addresses.

Support for both Modbus TCP and Modbus UDP Protocols

The Modbus TCP/UDP slave function Ethernet port can be used to provide data to remote
SCADA software.

Built-in 1/0

Various 1/O components are mixed with multiple channels in a single I/O0 module, which

provides the most cost-effective /O usage and enhances the performance of I/O operations.

Dual Watchdog

The Dual Watchdog consists of a Module Watchdog and a Communication Watchdog. The
action of AO and DO is also associated with the Dual Watchdog.

Module Watchdog is a built-in hardware circuit to monitor the operation of the module and will

reset the CPU if a failure occurs in the hardware or the software. Then the Power-on Value of
AO and DO will be loaded.

Communication Watchdog is a software function to monitor the communication between the

host and the I/O module. The timeout of the communication Watchdog is programmable, when
the 1/0O doesn't receive commands from the host for a while, the watchdog forces the AO and
DO to pre-programmed the Safe Value to prevent unpredictable damage to the connected
devices.

Highly Reliable Under Harsh Environment

Wide Operating Temperature Range: -25 ~ +75°C
Storage Temperature: -30 ~ +80°C

Humidity 10 ~ 90% RH (Non-condensing)
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1/0 Pair Connection
n n u . Button

This function is used to create an Al/DI to Digital Outputs e Digital Inputs
AO/DO pair through the Ethernet. Once the 5 o
configuration is completed, the 1/0O module PLC

. M/TCP
can poll the status of remote Al/DI devices
Ethernet

and then use the Modbus TCP protocol to

il

continuously write to local AO/DO channels  apaioq outputs ‘ Analog Inputs

in the background.

/

Power-on Value and Safe Value

Besides setting by the set AO and DO commands, the AO and DO can be set under two other

conditions.

Power-on Value: The Power-on Value will be loaded to the AO or DO on three conditions:

Power-on, reset by Module Watchdog and reset by reset command.

Safe Value: When the Communication Watchdog is enabled and a Communication Watchdog

timeout occurs, the “safe value” is loaded into the AO, DO.

LED indicators for DIO status

The LED indicators for DIO status are for the ET-7200/PET-7200 series.

Reset button

The reset button is for the ET-7200/PET-7200
series. It is used to clear all data and restore
all settings to factory default values. It is very
useful especially when you forget the ID,
password to log into the web server, or IP
address to access the Ethernet I/0O module.

Two pairs of power input pins

For (P)ET-7000 series, there are only two pins for power input. To ease the wiring, the pins are

increased to four pins as two pairs for (P)ET-7200 series.
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1.2. Overview

The front panel of the ET-7x00/PET-7x00 series module contains the Ethernet Port, connectors,
and LEDs. Refer to data sheets for specific ET-7x00/PET-7x00 models for details of pin
assignments, which can be found at:
https://www.icpdas.com/en/product/guide+Remote__ | O Module__and__Unit+Ethernet__ | _
O__ Modules+ET-7000

L1 RUN

L2 El
L3 LED indicator E2

Only for PET-7x00 series

Only for (P)ET-7200 series

LAR UM RN EE

Model Label Status Description

L1 Flashing The unit is turned on and is ready for use.
On A link has been established on the E1 port.
ET-7000/ L2 Off No link is established on the E1 port.
PET-7000 Flashing Data transmission or receiving activity is occurring on the E1 port.
On The E1 port is operating at 100 Mb/s.
L3
Off The E1 port is operating at 10 Mb/s.
RUN Flashing The unit is turned on and is ready for use.
On A link has been established on the E1 port.
E1l Off No link is established on the E1 port.
ET-7200/
Flashing Data transmission or receiving activity is occurring on the E1 port.
PET-7200
On A link has been established on the E2 port.
E2 Off No link is established on the E2 port.
Flashing Data transmission or receiving activity is occurring on the E2 port.
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The bottom panel of the ET-7x00/PET-7x00 module contains the Ethernet port and the reset
button. Note that the PoE function is only for PET-7000 and PET-7200.

Reset:
For (P)ET-7200 only

ET-7000/PET-7000 ET-7200/PET-7200

Reset button (for ET-7200/PET-7200 series modules only)

The reset button is used to restore the following settings to their factory defaults by pressing
and holding the reset button for 5 seconds.
= Network Settings

* Authentication
= Web HMI
= Pair Connection

For more information about these settings, refer to section 3.2.2. "Basic Settings - (C)".

The back panel of the ET-7x00/PET-7x00 series module contains the frame ground and the

operating mode selector switch.

Operating
Mode Selector
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Operating Mode Selector Switch

Init Mode:

This mode is used for MiniOS7 configuration.

Normal Mode:

This mode is used to execute and run firmware.

On the ET-7x00/PET-7x00 series module, the operating mode selector switch should usually be
in the Normal position. The switch should only be moved from the Normal position to the Init
position when updating the ET-7x00/PET-7x00 firmware or the OS. Once the update has been
completed, ensure that the switch is returned to the Normal position.

Frame Ground

Electronic circuits are constantly vulnerable to Electrostatic Discharge (ESD), which becomes
worse in a continental climate area. The ET-7x00/PET-7x00 series features a new design for the
frame ground that provides a path for bypassing ESD, allowing enhanced static (ESD) protection

capabilities and ensuring that the module is more reliable.

As the figure below, the user can choose one of the frame grounds to provide a better level of
protection for the module. These two frame grounds are conductive inside the module. When a
DIN-Rail is mounted, it will in contact with the metallic board of the upper F.G., so a ground wire
can be connected to either the lower F.G. or to the DIN-Rail.

ET-7000 ET-7200
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1.3. Dimensions

The following diagrams provide the dimensions of the ET-7x00/PET-7x00 module and can be
used as a reference when defining the specifications for any custom enclosures. All dimensions

are in millimeters.

For the (P)ET-7000 Series: 72 x 123 x 35

I
31.?
|
3!.4
:
31? )
] EZ{-D )
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For the (P)ET-7200 Series:

Plastic Casing: 76 x 120 x 42 (W x L x H)

42.0
32.8
i X 120.0

35.6 101.1
32.8
6.8

P

i
I g e
“ I
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For (P)ET-7258M-16 and (P)ET-7259M-16 Series

Metal Casing: 97 x 130 x 38 (W x L x H)

ET-7258M-16 PET-7258M-16
ET-7258M-16-UTA PET-7258M-16-UTA
ET-7259M-16 PET-7259M-16

ET-7259M-16-UTA

PET-7259M-16-UTA

97.0
86.0
73.0
TR Sy Sy Ty
(e o b bl b B B b ‘f-‘
n
24,5~ |
Y
130.0| |24.5~
71.0
14.0
1010 . . /|
© | O
L]
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Chapter 2. Getting Started

If you are a new user, begin with this chapter as it includes a guided tour that provides a basic

overview of how to install, configure and use the ET-7x00/PET-7x00 module.

https://www.icpdas.com/en/download/show.php?num=2218

Before starting any task, please check the package contents. If any of the following items are

either missing or damaged, contact your dealer or distributor.

ET-7x00/PET-7x00 Quick Start Guide

Before operating the ET-7x00/PET-7x00 module, a basic understanding of the hardware
specifications is required, such as the dimensions of the module, the usable input voltage range

of the power supply, and the type of communication interfaces.

ET-7X00/PET-7X00 User Manual P19


https://www.icpdas.com/en/download/show.php?num=2218

2.1. Mounting the ET-7x00/PET-7x00

The ET-7x00/PET-7x00 module can be mounted by attaching the bottom of the chassis to a
DIN-Rail, to the wall, or by piggybacking it to another module.

DIN-Rail Mounting

The ET-7x00/PET-7x00 module includes
simple rail clips that can be used to reliably
mount it on a standard 35 mm DIN-Rail.

Mounting the Chassis on a DIN-Rail

1. Hook the upper tab over the upper
flange of the DIN-Rail.

Piggyback Mounting

The ET-7x00/PET-7x00 module has a hole on
either side of the casing that can be used for
piggyback mounting.
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2.2. Configuring the Boot Mode

The ET-7x00/PET-7x00 module has two operating modes, which can be determined by the
switch mechanism on the chassis.

Init Mode

Init mode is a way to use MiniOS7 configuration mode.

Tips & Warnings A

Init mode is a method to use MiniOS7 configuration mode

and update the software. After the update is completed, set
the switch to the Normal position.

Normal Mode

Normal mode is the default mode of operation and the one you will use most of the
time. Use this mode for more tasks and configurations. Programs also are executed
in this mode.
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2.3. ET-7x00/PET-7x00 Hardware Connections

ET-7x00/PET-7x00 series modules provide a variety of communication interfaces to suit a range
of applications. Below is a description of the configuration for simple applications using the
ET-7x00/PET-7x00 when implementing both Non-PoE and PoE solutions.

Non-PoE

1. Connect the PC to the Ethernet Port via the Hub or Switch.
2. Connect the positive of the power supply to the terminal marked “(R)+Vs” on the ET-7x00.

3. Connect the negative of the power supply to the terminal marked “(B)GND” on the ET-7x00.

ET-7Xoo

E1/E2 Port JCON2: (R)+Vs CON2: (B)GND

_ Power Supply
Hub/Switch +10 to +30 Voc
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PoE

1. Connect the PC to the Ethernet Port via the PoE Switch.

2. Connect the power supply to the PoE Switch, which in turn supplies power to the PET-7x00.

Tips & Warnings A

Only the E1 port of the PET-7x00 supports the PoE feature.

PET-7Xo0

S

Power Supply
PoE Switch +12 to +48 Voc
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2.4. Installing the MiniOS7 Utility

The MiniOS7 Utility is a useful tool that provides a quick and easy way to update the OS image
or the firmware, configure the Ethernet settings, and upload files to the ET-7x00/PET-7x00 from
a PC.

Step 1: Install the MiniOS7 Utility tool

MiniOST_Utility_
W32T exe

The latest version of the MiniOS7 Utility can be obtained from the ICP DAS website:

https://www.icpdas.com/en/product/guide+Software+Development__Tools+MiniOS7

Step 2: Follow the instructions in the Setup Wizard to complete the installation

After the installation has been completed, a new short cut for the MiniOS7 Utility will be

displayed on your desktop.

5l Setup - [MiniOS7 Utility Ver 3.27] = X

Welcome to the [ MiniOS7 Utility
Ver 3.27] Setup Wizard

This will install MiniQS 7 Utility Ver 3,27 on your computer,

- - - It iz recommended that you dose all other applications before
FAinQs7 Utl'lt_‘,.-' continuing.
Ver 3.27 _ . .
Click Mext to continue, or Cancel to exit Setup.
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2.5. Using the MiniOS7 Utility to Assign an IP Address

The ET-7x00/PET-7x00 is a web-based device and is configured using a default IP address,
meaning that you must first assign a new IP address to the ET-7x00/PET-7x00 before operation.

The factory default IP settings are as follows:

Item Default

IP Address 192.168.255.1
Subnet Mask 255.255.0.0
Gateway 192.168.0.1

Step 1: Run the MiniOS7 Utility

Lol —~
MiniOST Utility ‘
Wer3.27

Double-click the “MiniOS7 Utility” shortcut on your desktop.

4 MiniOST Util ity Version 3.2.7

GdFile [p Connection - & Command Canfiguration =] Tools & Help =

Lok jn: | WMiriOS7_Lltility BN < N 5 Lo ckin:|Di5k A v| @
Narne [ Size | Type | Modiied { Na [ Name | Size | Modified |
bin File Folder 202214
FIRMWwWARE File Falder 202211
05_IMAGE File: Folder 202214,
e icpdas 1KBE  URL File 202214
load232.dll BBKE  DLL File 2007114
@ irni0S 7_Utility. chm 1.015KB  CHM File 200910
B8 Mini0S7_Uiity. eve 2544KB  EXE File 2015/74
B im0 S 7_LIkiliby. inii 1KE I File 205575
uart.dl BEKE  DLL File 20062
D uninz000. dat 18KE  DAT File 20224
ﬁl uninz000. exe 1.16EKE  EXE File 202211
< >
b Connection[F2) Q Upload(F5) & DiskTool(FB)| | InfalF7) @ Delete(FE) ;"'-7:1 Fiefresh(F3) & Conzole[F10] = DOS(F11) | | @ SearchiF12)
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Step 2: Click “Connection > Search” on the menu bar (or press “F12”) to search modules

& Filem du Command Configuration

Laak, jr: nection E; E Q T E*

Last Connection  Alt+
M ame Disconnect Cori +F2 | Type
bir Caarch. File: Falder
FIR ke File Folder

#4 MiniOS7 Scan

R LHBD LY >

Search  Optionz Connect Clear  IF zeftng  Help E xit
Type |IF'.*'F'nrt |Name |.-’-‘~Iias |Ma$k |Gateway | &
|| TCP BroadCast 192.168.85.103 LL-302 Etherl0 2h5.255.0.0 192.168.1.1
L TCP BroadCast : ET-7255/PET-7255 2h5.255.0.0 192.168.0.1
|| TCP BroadCast 192.168.79.26 ET-7026/PET-FO2E TEST 2h5.255.0.0 192.168.1.1
| TCP BroadCast 19216812100 iFAM-124 LED 2h5.255.0.0 192.168.0.1
|| TCP BroadCast 192.168.11.16 WP PRC-H151 2h5.255.0.0 192.168.1.1
€ >

Search done.
&[ Check the status bar to monitor for the progress of the search 2

Step 3: Click the “192.168.255.1” item in the IP/Port field and click the “IP Settings” button

Click the item you want to configure (the default IP= “192.168.255.1”) and click the “IP Settings”
button to display the IP Settings dialog box.

74 MiniOS7 Scan

Search  Optionz  Connect  Clear \ IP zetting / Help Exit
Type IIF'.I"F'Drt \—‘Iﬂame I.-’-‘«Iias IMask IGatewa_l.J | ~
|| TCP BroadCast 192 168.85.103 CL-302 Etherl0 255, 285.0.0 192.168.1.1
L TCP BroadCast ET-7255/PET-7255 256, 255.0.0 192 168.0.1
|| TCP BroadCast ) 2k TUZE/PE ] -7UZE TEST 255, 285.0.0 192.168.1.1
| TCP BroadCast 192 168.12.100 iEAMN-124 LED 256, 255.0.0 192 168.0.1
|| TCP BroadCast 192.168.11.16 WP PHMC-H151 255, 285.0.0 192.168.1.1
£ >

Search done.

4
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Step 4: Assign a new IP address and then click the “Set” button

In the IP Settings dialog box, you can manually assign an IP Address, Mask Address, Gateway, and
Alias, or you can enable the DHCP function to dynamically assign IP addresses. Once the
appropriate values have been entered, click the “Set” button to save the settings.

74 IP Setting

§ \ﬂ —FRecommend 5 etting

IP zetting IP: |192.168.255.1

b ask: |255.255.n.n

Gateway. [192.168.0.1

Aliaz: I

DHCF
|7F Dizable = Enable

Cancel

Step 5: After rebooting, click the “Connection > Search” (F12) from the menu bar to check
the IP settings

After completing the settings, reboot the module and search it by using MiniOS7 Utility to make
sure that the IP settings are correct.

33 File [p Connection F & Command Configuration
Look i Mew connection F2 j 0 ? ~

Last Connection  Alt+F2

M ame Disconnect EE |T_I,I|:ue

bir File Folder

FIRM rme File Faolder
0 .

AL . -
% MiniOS7 Scan

P L DL N>

Search  Optionz  Connect  Clear [P zettng Help E xit
Tupe IIF':'F'Drt IName I.-'-‘-.Iias IMaSk IGatewa_l.J | -
| |TCPBroadCast | 182168.84.62 DL-302 Etherl 255.255.0.0 192.168.0.1
TCF BroadCast  192.168.101.15 DL-302 Etherld 255.255.0.0 192.168.1.1
PITCF BroadCast el lEhniNc ET-72585/PET-7255 255.255.0.0 192.168.1.1 ]
| |TCPBroadCast 19216812100 iKAN-124 LED 256.256.0.0 192.168.01
< >
Search done. y
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2.6. Configuring the I/0O Functions

The ET-7x00/PET-7x00 series provide a web-based configuration interface that allows users to
perform module settings and monitor and control the 1/0 status by using a web browser to log
on to the built-in web page. Users do not need to install any utility.

Step 1: Be sure that the switch is set to the “Normal” position and then reboot the module

Marmal

Step 2: Open a browser

Use a standard internet browser to view the ET-7x00/PET-7x00 web pages, such as Google
Chrome, Mozilla Firefox or Internet Explorer, etc.

Step 3: Enter the URL address for the ET-7x00/PET-7x00

If you haven’t changed the default IP address of the ET-7x00/PET-7x00 module, please refer to
section 2.5. “Using the MiniOS7 Utility to Assign an IP Address” to configure it.

2 hitp//192.168.79.55/ Jo Ik N o]
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Step 4: Enter your User name and Password

After entering the IP address, the login dialog box will appear, prompting you to enter your user
name and password.

The factory default user name and password are as follows:

Windows E24& x
Item Default ’ iexplore.exe
User name Admin fERRR% 192.168.79.55 FEXFiE R EHE SR ERE -
Password Admin ZEARS2 1 E125: "ET-7255/PET-7255" -
ES EETEENES I CEEARERERENEEERES
=ik -
Since firmware version V3.11 (or later), Admin
the default username and password
LIl X]]
are not supported. Users need to
create them for their initial login. [] seznzs

TEE EE

Step 5: Welcome to the ET-7x00/PET-7x00 web interface

After logging into the ET-7x00/PET-7x00 web interface, the Overview page will be displayed.

T ———— ) '.,,__
ICP DAS — . —
S —— —
“ —
http://www.icpdas. Cmmmes —
 —
Overview
ot ET-7255/PET-7255
Authentication -
An Ethernet module that is equipped with 8 digital outputs, & digital
Web HMI + inputs and 8 counters.

Pair Connection Module Information: TEST

More Information MAC Address: 00:0D:E0:65:ED:D1
Firmware Version: 3.0.3 (Oct. 29, 2019)
1/O Version: 1.01
Ethernet Version: 1.28 (May. 20, 2015)
Web Server Version: 2.1.1(Feb. 26, 2016)

OS5 Version: 2.3.4 (Nov. 24, 2016)
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Step 6: Configure and browse the 1/0 functions

Expand the "Web HMI" menu and click the "Web HMI” item to set and browse the I/0
functions.

Overview THIS COMPUTER - - ET-7200

Configuration +

L e It indicates the network connection between

Web HMI @ . your PC and the module is working fine.
Digital Inputs

[ Web HMI k ]
Web Edit \ Channel No. Modbus Register Status Counter High Latched Low Latched

Do 10000 OFF = = =

Pair Connection
Dl 10001 OFF = = -

More Information
(] e 10002 OFF = = =
DI3 10003 OFF - - -
D4 10004 OFF - - -
DIs 10005 OFF - - -
Dil6 10008 OFF - - -
D7 10007 OFF = = -

Digital Outputs

Channel No. Modbus Register Status Action

Doo 00000 ON OFF ON
Do 00001 OFF OFF ON
Do2 oooo02 OFF OFF ON
DO3 00003 OFF OFF ON
Do4 nooo4 OFF OFF ON
Dos 0o00s OFF OFF ON
Do6 00006 OFF OFF ON
DoT 00007 OFF OFF ON
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For more information about the I/O specification, pin assignment, 1/0 functions, etc. for each
ET-7x00/PET-7x00, please refer to “ET7000_ET7200 Register Table”, which can be obtained from:

https://www.icpdas.com/en/download/show.php?num=2217

ICP DAS | Ethern

1/0 Modules

ET-7005/PET-7005

1/0 Specifications

| Thermistor Input l

Channels

8 (Differential)

Precon ST-A3, Fenwell U, YSI L100, YS! L300,
¥SIL1000, ¥SI B2252, ¥S| B000, YSI B5000,

S Typo YS1B8000, YSI B10000. YSI H10000,
Y51 H30000. User-defined

Individual Channel Configuration | Yes

Resolution &b

Sampling Rate 10 (Total)

‘Accuracy +-0.1% or better

Zero Drif 20 VPG

Span Drift -2 ppm/'C

Over vollage Proltection 10 Voo/Vac

Common Mode Rejection 85 0B,

Normal Mode Rejection 100 38

Open Wire Dateclion Yes

Channsls 4

Type Isolated Open Collector
(NFNPNF) Sink_

Max. Load Current 700 mAIChannal

Load Voltage. 5 Voo ~ 50 Vi

Overvoltage Protedion 60 Ve

Overload Protection 14A

Short<ircuit Protection Yes

Power-on Value Ves. Programmable

Safe Value Yes, Programmable’

Wire Connections

Pin Assignments

Thermistor Input

Bx
Ax

sil—,
=) —

Digital Output

Open Collector (Sink)

5 ~ 50 Voc

‘ON State
Readback as 0

ET-7X00/PET-7X00 User Manual

ICP DAS | Ethernet I/O Modules

Modbus Register Table

Coils (0xxxx)
Register Puints
DEC HEX -
00000 0000
H H 4 DO value
00003 0003
00162 0oA2
2 Clear 1-ch historical Al max. value:
00169 00A9
00194 00c2
1 H 3 Clear 1-ch historical Al min. value
00201 00Ca
00226 D0E2 1 Reset the I/0 settings to the factory default state
00233 00E9 1 Reboot module
00431 O1AF 1 Save the DO power-on value to the EEPROM
00432 0180 1 Save the DO safe value to the EEPROM
00435 0183
a Enable/Disable the DO power-on value function
00438 0186
00515 0203
H H a Enable/Disable the DO safe value function
00518 0206
00595 0253
2 Enable/Disable the Al function
00602 025A
00627 0273 1 Set the temperature scale
00631 o277 1 Set the Al data format.
00632 0278 1 Reset the Al calibration to the factory settings
00634 027A 1 Clear all historical Al max. values
00635 0278 1 Clear all historical Al min. values
00636 027¢
H H ] Enable/Disable the Al high alarm function
00643 0283
00668 029C
2 Enable/Disable the Al low alarm function
00675 02a3
00700 028C
3 Set the Al high alarm mode
00707 0203
72| _aonc
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Chapter 3. Web Applications

The ET-7x00/PET-7x00 contains an advanced web configuration system that provides users with
access to ET-7x00/PET-7x00 applications through a standard web browser.

Logging into the ET-7x00/PET-7x00 web pages
You can log into the ET-7x00/PET-7x00 web pages from any computer that has Internet access.

Step 1: Open a browser

Use a standard internet browser to view the ET-7x00/PET-7x00 web pages, such as Mozilla
Firefox or Internet Explorer, etc.

Step 2: Enter the URL address for the ET-7x00/PET-7x00

If you haven’t changed the default IP address of the ET-7x00/PET-7x00 module, please refer to
section 2.5. “Using the MiniOS7 Utility to Assign an IP Address” to configure it.

Step 3: Enter your User name and Password

After entering the IP address, the login dialog box will appear, prompting you to enter your user
name and password.

The factory default user name and password are as follows:

Windows EE£4& x
iexplore.exe
ltem Default FRE 1921687955 EERFEEEEEERETE -
User name Admin ZFIMRER NS5 "ET-7255/PET-7255" -
Password Admin B ST TSNS L ERET R REEENEREEREE
=i -
Y | Acmi
Since firmware version V3.11 (or later), min
the default username and password veves
are not supported. Users need to
create them for their initial login. ) [] samazz
TEE HiH
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Step 4: Welcome to the ET-7x00/PET-7x00 web interface

After logging into the ET-7x00/PET-7x00 web interface, the “Overview” page will be displayed.

el T e ) 3
ICP DAS s T
http://www.icpdas . commms E—
 SE—

Overview
configuration * E I - ; 255/PE I — ; 255
Authentication +

An Ethernet module that is equipped with 8 digital outputs, 8 digital
Web HMI + inputs and 8 counters.

Pair Connection Module Information: TEST

More Information MAC Address: 00:0D:E0:65:ED:D1
Firmware Version: 3.0.3(Oct. 29, 2019)
/0 Version: 1.01
Ethernet Version: 1.28 (May. 20, 2015)
Web Server Version: 2.1.1 (Feb. 26, 2016)

OS5 Version: 2.3.4 (Nov. 24, 2016)

e
Overview
C f t- = H 1 H . .
o F This web interface provides several functions, which
Network Setlings can be easily accessed via the menu on the left-hand
Basic Seftings ~— side of the page.

Module /O Settings

Authentication — P Menu

Account Management

® P Item
Accessible IP Setiings

Web HMI - %

Web HMI

Web Edit

Pair Connection

More Information
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3.1. Overview

Overview ]

\

The “Overview” page provides a brief introduction and

Configuration - explanation of the module.

Metwork Settings

Basic Settings The page provides some basic information about both

the ET-7x00/PET-7x00 hardware and software.
Module /O Settings

Authentication

v ET-7008 [ PET-7009

Accessible P Sett
An Ethernet module that is equipped with 4 digital outputs

and 8 analog inputs.

Web HMI
VWeb HMI Module Information
Web Edit MAC Address: 00:0D:E0:66:84:2A

Firmware Version: 3.1.1 (Sep. 27, 2023)

Pair Connection o
/O Version: 4.05

Maintenance Ethernet Version: 1.29 (Feb. 25, 2019)

Web Server Version: 2.10.4 {Jul. 18, 2023)
Import { Export Coj

0S5 Version: 2.4.0 (Mov. 24, 2016)

Maore Information

Logout
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3.2. Configuration

The “Configuration” menu includes the following settings:

Overview

/Configuratiun \

Metwork Settings

Basic Settings

Module /0 Settings

.

Authentication —_

Account Management

Accessible IP Settings

Web HMI —_
Web HMI
Web Edit
Pair Connection
Maintenance —_
Import { Export Configuration
More Information

Logout

Network Settings:
Provides access to the Ethernet Configuration section
which allows you to access the IP settings and check the

software version.

Basic Settings:

Provides access to the Basic Settings section which
allows you to configure the basic information for the
web interface. Also, the Restore All Default Settings
section allows you to reset the module to factory

settings.

Module 1/0 Settings:
Provides access to Common Functions, Modbus
Definition, and |/O-related sections, which allows you to

configure the 1/0 settings of the module.
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3.2.1. Network Settings

The Network Settings page provides the Ethernet Configuration section that allows you to

perform the following functions:

Ethernet Configuration

[ Configure: Manually || ]

IP address Subnet mask Gateway
192.168.79.55 255.255.0.0 192.168.1.1

| SUBMIT

<> Manual Configuration (Manually):

The user can enter the IP, Mask, and Gateway addresses for the module and then click the

SUBMIT button to finish the setting.

IP address:
Each ET-7x00/PET-7x00 on the network must have a unique IP address.

Subnet mask:
The subnet mask splits the IP address into the host and network addresses, thereby defining

which part of the IP address belongs to the device and which part belongs to the network.

Gateway:
A gateway (or router) can be used to connect local devices to other networks.

< Dynamic Configuration (Using DHCP):
The Dynamic Host Configuration Protocol (DHCP) is a network application protocol that
automatically assigns an IP address to a device. The user can choose Using DHCP in the

Configure drop-down menu and click the SUBMIT button to finish the setting.
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3.2.2. Basic Settings

The Basic Settings page provides Basic Settings and Restore All Default Setting sections that
allow you to perform the following functions.

(A) Basic Settings

Basic Settings
; (»)

l"\—/

Module Name ET-7255/PET-7255
Module Information TEST IMaximum of 16 characters (The content cannot include " or " characters)
Page Header ICF DAS Maximum of 20 characters
Information (First line) Color Blue ~ Fontsize 7 w
Page Header hitp-/fwww.icpdas.com Maximum of 50 characters
Information ( Second
line) Color Red ~ Fontsize 4 w
More Information URL http-/fwwwicpdas . com

Maximum of 100 characters
Web Server Port 20
Modbus TCP Port 502
Modbus TCP Port (WAN) 502 This setting can be ignored if ET-7200/PET-7200 is not behind a router

SUBMIT

<> Configure the module information
Module Name:

The initial value for this field will depend on the model of the module and cannot be modified.

Module Information:

The module information field indicates the name of the alias that is used to identify the

module.
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<> Configure the web interface information

Page Header Information (First line) and Page Header Information (Second line):

The title of the website is displayed in the top left-hand corner of the interface, for example,

the company name and web address as per the example below.

e = - -
(s~ -
ICP DAS it > .
—
http://www.icpdas. —
: Page Header ICP DAS Maximum of 20 characters \
Overview Information
(First line) Color Blue « Fontsize 7 v
Configuration —
Network Settings Page Header http:/fwww.icpdas.com Maximum of 50 characters

Basic Settings \ (Second line) Color Red ~ Fonisize 4 v )
N\

Module /O Settings

More ) :

infocmation http:/fwww.icpdas.com
Authentication + URL Maximum of 100 characters

\ J

Web HMI it Web Server 20

Port
Pair Connection

Modbus TCP 502
More Information Port

Modbus TCP 502

Port (WAN)

This setting can be ignored if ET-7200/PET-7200 is not behind a router

SUBMIT

More Information URL:

This item allows you to specify the URL that will be displayed when the “More Information”

option is clicked to provide additional support for the ET-7x00/PET-7x00.

After completing the settings and refreshing the web page (F5), click the “More Information”

option to check that the link to the web site is correct as the figure below.

Overview _ Kavword Y ” |& (-g
Configuration + ﬁcp
S

DA PRODUCTS SOLUTIONS NEWS&EVENTS SUPPORT CORPORATE CONTACT US
Authentication +

Web HMI +

A

Pair Connection

More Information

"ExoWISE)

L~ -Air Quality Monitoring with ICP DAS

P
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Web Server Port:

This option specifies which port is to be used for the web server. By default, the HTTP port is
80.

Modbus TCP Port:
This option specifies which port is to be used for communication on the Modbus TCP. By

default, the Modbus protocol uses port 502.

Modbus TCP Port (WAN):

This option specifies which port is to be used for Modbus communication between the
remote host and local EX-7x00/PET-7x00. This setting can be ignored if ET-7x00/PET-7x00 is
not located behind a router.

To configure the web interface information, follow the procedure below:
Step 1: Enter the desired information into the respective fields.
Step 2: Click the “Submit” button to finish configuring the module information.

- - o
ICP DAS  s— — -
http://www.icpdas. Con—

—

Overview Basic Settings

Configuration =
Network Settings Module Name ET-7255/PET-7255 1.

Basic Seftings ] Module
et 3Dl 800 Maximum of 16 characters (The content cannot include " or " characters)
Module /O Settings

B i Page Header ICP DAS Maximum of 20 characters
Authentication + Information
(First line) Color Red w Fontsize 7 v
Web HMI +
Pair Connection Page Header hitpe/iwwwicpdas.com Maximum of 50 characters
Information
{Second line) Color Green s~ Fontsize 3
More Information
More hitps:/fwww.icpdas.com/en/download/index. php

TEm T UL Maximum of 100 characters

Web Server Port an
Modbus TCP
Port 502

Modbus TCP = ST T e red if ET-T200/PET-7200 is no i ter
Qﬂ (WAN) 502 This setting can be ignored if ET-7200/PET-7200 is not behind a route: /
SUBMIT !
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(B) Restore All Default Settings

The reset function is divided into categories based on the menu options for the web interface
and can be used to restore the individual settings to their factory default state.

To reset the settings to their factory default, follow the procedure below:
Step 1: Check the relevant check boxes for the items you wish to reset.

Step 2: Click the “Submit” button to reset the settings to their factory default state.

Overview Restore All Default Settings m
1.

Configuration =
/ ["] Configuration u \

MNetwork Settings

[ Basic Seftings ] [T} Authentication
Module 11O Settings
¢ [] Web HMI
Authentication +
[ Pair Connection
Web HMI +

All
Pair Connection \ U /
More Information
° SUBMIT

Tips & Warnings A

For ET-7200/PET-7200 modules, in addition to

using the reset function in the web-based Basic

Settings page, you can also press and hold the
reset button for five seconds to restore the
ET-7200/PET-7200 to factory defaults.
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(B.1) Factory Default Settings for the “Configuration” Menu Options

The tables below outline the factory default settings for the items listed in the “Configuration”

menu.

Network Settings

Ethernet Configuration

Item Factory Default Settings

IP Address 192.168.255.1
Subnet Mask 255.255.0.0
Gateway 192.168.0.1

Basic Settings

Basic Settings

Item Factory Default Settings

Module Name

Depends on the name of the module

Module Information

Empty

Page Header Information (First line)

ICP DAS

Page Header Information (Second line)

https://www.icpdas.com

More Information URL

https://www.icpdas.com

Web Server Port 80
Modbus TCP Port 502
Modbus TCP Port (WAN) 502

ET-7X00/PET-7X00 User Manual P41


https://www.icpdas.com/
https://www.icpdas.com/

Module 1/0 Settings

Note that all settings displayed on this page vary depending on the model nhumber.

Common Functions

Factory Default Settings

0 (O: Disabled, 1 ~ 65535: Enabled)

Host Watchdog Timeout )
(units: 0.1 seconds)

Modbus Definition

Factory Default Settings

Modbus Unit ID 1

Digital Output Settings

Item Factory Default Settings

Power-on Value OFF
Safe Value OFF
Digital Input Settings
DI Latched Status Disabled
Digital Input Counter Disabled
Counter Value Inverse Disabled
Low-Pass Filter 100 Hz. The Min. width is 5 ms
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Analog Output Settings

Item Factory Default Settings

This value varies depending on the model of
Range
the module
Slew Rate 00, Immediate
Power-on Value 0.0
Safe Value 0.0
Analog Input Settings
Item Factory Default Settings
Channel Enable
This value varies depending on the model of
Range

the module

Normal mode (10 Hz)
Sampling Rate Normal mode
Fast mode (50 Hz)

60 Hz Rejection
Filter Setting 60 Hz Rejection
50 Hz Rejection

HEX 2's complement
Data Format HEX 2's complement
Engineering

Note: The analog input and the analog output share the same data format settings.

Alarm Settings

Item Factory Default Settings

Channel Disable
. This value varies depending on the model of
High Alarm High Limit Value P 8
the module
Mode Momentary
Channel Disable
L This value varies depending on the model of
Low Alarm Low Limit Value
the module
Mode Momentary
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(B.2) Factory Default Settings for the “Authentication” Menu Options

The tables below outline the factory default settings for the items listed in the “Authentication”
menu.

Account Management

Privilege Management

Item Factory Default Settings

Authority Administrator
Admin Admin
Password Admin

Note: Since firmware version V3.11 (or later), the default username and password are not

supported. Users need to create them for their initial login.

Accessible IP Settings

IP Filter Settings

Item Factory Default Settings

Enable the IP filter table

Activate Empty, there is no limit to allowing any

From (IP Address) outgoing access.
To (IP Address)

(B.3) Factory Default Settings for “Web HMI” Menu Option

The tables below outline the factory default settings for the items listed in the “Web HMI”
menu.

Web HMI

Factory Default Settings

Depends on the Modbus setting function of the ET-7x00/PET-7x00.

Web Edit

Factory Default Settings

Main Page
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(B.4) Factory Default Settings for the “Pair Connection” Menu Option

The table below outlines the factory default settings for the “Pair Connection” option.

Pair Connection

Configuration of Communication

Connection Timeout (ms) 2000
Reconnect Interval (ms) 3000
Remote DI to Local DO
Item ‘ Factory Default Settings
Communication Timeout (ms) 1000
Scan Time (ms) 1000
Local DO Base Address 0
1/0 Count 0
IP Address of the Remote Device 192.168.255.200
Modbus TCP Port 502
Modbus ID 1
Remote DI Base Address 0
Local DI to Remote DO
Item ‘ Factory Default Settings
Communication Timeout (ms) 1000
Scan Time (ms) 1000
Local DI Base Address 0
1/0 Count 0
IP Address of the Remote Device 192.168.255.200
Modbus TCP Port 502
Modbus ID 1
Remote DO Base Address 0
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3.2.3. Module 1/0 Settings

After completing the general configuration of the ET-7x00/PET-7x00 module described in the
previous section, the settings for the input and output channels need to be configured, such as
the channel range and the alarm, etc.

Overview

Common Functions
Configuration =

Network Settings Modbus Address  Function
Basic Settings 00226 Reset to Factory Default Settings [
00233 Reboot ET-7000/PET-7000 O
Authentication 5 40555 Reset Status 1 1:Power-on, 2:Module Watchdog, 3:Reset command
Web HMI +
40556 Reset Event Counter 21

Pair Connection

40557 Host Watchdog Timeout 1] 0:Disabled, 1~65535.Enabled (units:0_1 seconds)
More Information
40558 WDT Event Counter 0
sSuUBMIT

Modbus Definition

Modbus Address Function

40271 Modbus Unit ID 1 0~255 (default:1)

sSuBMmIT

Tips & Warnings

The contents displayed on this page will be depending on the Modbus functions
applicable to the specific ET-7x00/PET-7x00 module. Please refer to the user manual
for each module for details on how to configure the relevant I/0 settings.

In this example, ET-7026/PET-7026 will be used to explain the I/O settings. (The ET-7026/
PET-7026 is a multi-function module that has 6 Al channels, 2 AO channels, 2 DI channels and 2
DO channels.)
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(A) Common Functions

The Common Functions area provides options that allow the settings for the Modbus functions
to be configured.

Common Functions

Modbus Address Function

00226 Reset to Factory Default Setlings J
00233 Reboot ET-7000/PET-7000 ]
40555 Reset Siatus 1 1:Power-on, 2:Module Waitchdog, 3:Reset command
40556 Reset Event Counter 21
40557 Host Watchdog Timeout 0 (:Dizahled, 1~65535.Enabled (units:0.1 seconds)
40553 WDT Event Counter ]

SUBMIT

Modbus Definition

Modbus Address Function

40271 Modbus Unit ID 1 0~255 (default:1)

SUBMIT
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(B) Digital Output Settings

The Digital Output settings area provides details of the configuration settings for all digital
output channels.

Digital Output Settings

Channel Power-on Value /Safe Value \

Cho O on @ off O on @ of Disabled - Maintain the current status

Ch1 O on @ off O on @ of Disabled - Maintain the current status
Disabled - Maintain the current status
Enabled - Host Watchdog

\ | Enabled - Pair-Connection /
SLIE M i

Power-on value:

Used to preset the power-on value of the DO.

Safe Value

When choosing the “Disabled — Maintain the current status” option
Whether the Host Watchdog or Pair-Connection feature is enabled, the Safe Value will not take

effect (the DO remains in its original state).

When choosing the “Enabled — Host Watchdog” option
Remember to set a Host Watchdog timeout in the “Common Functions” section. Notice that the

Host Watchdog will be enabled by entering a non-zero value.

40557 Host Watchdog Timeout o 0:Disabled, 1~65535:Enabled (units:0.1 seconds)

If the Host Watchdog is enabled, the digital outputs will be set to the safe value when the
communication between a Host PC and the ET-7x00/ PET-7x00 module is interrupted. In this case,

the timeout is set to 10 seconds.

When choosing the “Enabled — Pair-Connection” option

Make sure that the Pair Connection function has been configured, refer to Section 3.5. If the
communication between the module and the remote module is failed, the digital outputs will be

set to the safe value.

Refer to “Appendix A. Description of I/O Functions” for more information.
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(C) Digital Input Settings

All digital input channels in ET-7x00/PET-7x00 modules can be used as 32-bit counters and each
counter consists of two address values, the Low word, and the High word. Specific individual DI
channels can be counted via the Digital Input settings web page.

Digital Input Settings

Modbus Address Function
00350 [ Enable DI Latched Status ] O Enable @ Disable
‘ SUBMIT ‘
Channel [ Digital Input Counter ] [ Preset Value for Digital Input Counter ]
Cho O Enable @ Disable 0 0~4294967294
Ch1 O Enable @ Disable 0 0~4294967294
SUBMIT

® Enable DI Latched Status:
When the DI Latch function is enabled, once the digital input channel detects any change in

input status, the input status will be latched until it is cleared by using the clear command

manually.

e Digital Input Counter:

When the Counter mode is selected, one counter will record the number of pulses from the

digital signal for the selected channel, and will then record the count value in the register.

® Preset Value for Digital Input Counter:

This option allows the default values for the counters to be set.

Tips /!\

When the signal occurs for a short time, the Host (Modbus TCP master) may not be in a hurry to

read the changed state of DI, and will mistakenly think that DI has not changed all the time.

In this case, you can read the state of DI Signal y Missed
the DI Latch or DI Input Counter to

determine whether DI has ever

Host T T T T > Time

OFF ON OFF  OFF OFF

changed.
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(D) DI Low-Pass Filter

Overview

Configuration

Network Settings

Basic Seftings

Module I/O Settings

Authentication

Web HMI

Pair Connection

Maintenance

More Information

Logout

® Low-Pass Filter

Modbus Address

00349

Modbus Address

Function

Counter Value Inverse @ Disable () Enable

SUBMIT

Function

40100

Low-Pass Filter Disable .\v

40101

Preventing Signal Bounce

Pulse Width Filtering
2 2 ~ 250 (units: ms)
(Signal pulses below this width are ignored)

Disable

" <usmir| 2Hz, Min. Pulse Width is 250 ms
10 Hz, Min. Pulse Width is 50 ms
20 Hz, Min. Pulse Width is 25 ms
50 Hz, Min. Pulse Width is 10 ms
100 Hz, Min. Pulse Width is 5 ms
250 Hz, Min. Pulse Width is 2 ms

User-defined minimum pulse width

When mechanical switches or sensors change state, they can sometimes create "bouncy"

signals, which means the signal quickly turns on and off many times. The low-pass filter

cleans up these bouncy signals, making the DI input stable and preventing mistakes
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(E) Analog Output Settings

The Analog Output settings section contains the Range, Slew Rate, Power-on Value, and Safe
Values Settings that will be described in detail below.

Analog Output Settings

Channel Range Slew Rate
Cho 32.0~10V 00, Immediate . [l
Chi 32,0~10V W 00, Immediate A
SUBMIT
Channel Power-on Value Safe Value
Cho 0.0 0~10V 0.0 D~10V Disabled - Maintain the current status
Chi 0.0 0~10V 0.0 0~10V Disabled - Maintain the current status
Dizabled - Maintain the current status
Enabled - Host Watchdog
_ Enabled - Pair-Connection
SUBMIT |
® Range:

In a manner, a different range can be set for individual analog output channels. Select the
required voltage/current range from the respective drop-down menus. For more detailed
technical specifications related to the output range for each analog output channel, please
refer to: "Appendix C. Analog Output Type and Data Format Table".

Tips & Warnings A

For modules that support the Voltage/Current type (e.g., ET-7017) or the Voltage/Current/

Thermocouple type (e.g., ET-7018Z/S), the jumper is at the [Voltage/Thermocouple] position by
default. To use the Current signal, you need to adjust the jumper(s).

Before selecting the range for each AlIO channel, make sure that jumpers are set properly. For

more detailed related to the jumper settings for each ET-7x00/PET-7x00 module, please refer to
“ET7000 ET7200 Register Table”.
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ET-7019Z/PET-7019Z/ET-7219Z/PET-72192

ICP DAS | Ethernet 1/O Modules

Voltage/Current Input Selection Jumper Wire Connections

[Sink)

The selection jumpears are next to the connector

Channel | CHOZ | CH1t | CH2 | CH3E | CHAZ |CH 52| CH 61| CH 7E|CH BX | CH 82
Jumper | J1 | J2 | )3 | 34 | J5 | J6 | J7 | JB | 15 | J1D

{

e Slew Rate:
This is the programmable output slew rate for the analog output channels, i.e., the rate of
change in the analog output voltage/current as it changes from one output voltage/current
to another. Select the most appropriate value from the respective drop-down menus.

® Power-on Value:

A power-on value can be set for a specific analog output channel. After rebooting the

module, the analog output value will be set to the power-on value.

e Safe Value:
The Host Watchdog can be enabled or disabled by configuring the Host Watchdog Timeout
setting in the (A) “Common Functions” section. When communication between the Host PC
and the ET-7x00/PET-7x00 module is interrupted, the analog output value will be set to a
predefined safe value.

For a more detailed description of these Modbus functions, please refer to “Appendix C.
Modbus Application Notes”.
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(F) Analog Input Settings

The Analog Input Settings area contains two parts, the Range settings, and Modbus function
Settings, which will be described in detail below.

Analog Input Settings

Channel Range
Cho @® Enable O Disable 08, -10~10V hd [ Apply the current settings to all channels
Chi ® Enable O Disable 08 -10~10V v
Ch2 ® Enable O Disable 08,10~ 10V v
Ch3 ® Enable O Disable 08 -10~10V v
Ch4 ® Enable O Disable 08,10~ 10V v
Chs @ Enable O Disable 08,-10~10V v
SUBMIT
Modbus Address Function
00628 Normal Mode (10 Hz)/Fast Mode {50 Hz) ® Normal mode O Fast mode
00629 60/50 Hz Rejection ® 60Hz O 50Hz
00631 Data Format ® HEX 2's complement O Engineering
00632 Restore Analog Calibration to Factory Settings OJ
SUBMIT

Modbus Address  Function

If the measured value is below 4 mA, it defaults to a value of -32768

40654 Open Wire Detacti : : : : -
pen Wire UECON  This feature is available only when the module is operating in the 4~20 mA current

input mode and the data format Is in engineering units.

SUBMIT

® Enable/Disable:
This section allows the user to enable or disable each analog input channel. For the ET-7000/

ET-7200 series module, all analog input channels share a single A/D Chip so the user can
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disable unused channels to improve the sampling rate for each channel. For example, the
sampling rate for a total of eight Al channels of an ET-7017 is 10 Hz. If all channels are enabled,
the sampling rate for each channel is 1.25 Hz. If three channels are disabled, the sampling

rate for the enabled five channels is 2 Hz.

® Range:
ET-7x00/PET-7x00 modules provide a programmable input voltage/current range on all

analog input channels, where a different range can be set for each analog input channel.
Select the required voltage/current range from the respective drop-down menus. For more
detailed technical specifications related to the input range for each analog input channel,
please refer to: “Appendix B. Analog Input Type and Data Format Table”.

Tips & Warnings A

For modules that support the Voltage/Current type (e.g., ET-7017) or the Voltage/Current/
Thermocouple type (e.g., ET-7018Z/S), the jumper is at the [Voltage/Thermocouple] position by
default. To use the Current signal, you need to adjust the jumper(s).

Before selecting the range for each AlO channel, make sure that jumpers are set properly. For
more detailed related to the jumper settings for each ET-7x00/PET-7x00 module, please refer to
“ET7000 ET7200 Register Table”.

ET-7019Z/PET-7019Z/ET-7219Z/PET-7219Z

ICP DAS | Ethernet 1/O Modules

Voltage/Current Input Selection Jumper Wire Connections

The selection jumpers are next to the connector

Channel | CHOZ | CH1E | CH2E | CH3Z | CH4Z [CH 52| CH 6X|CH 7H|CH BX|CH 82
Jumper | 11 | 12 13|14 | Is 16 17 18 19 | 110
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Normal Mode/Fast Mode:
ET-7x00/PET-7x00 modules support sample rates in either “Normal” or “Fast” mode. The
fast mode uses 60 Hz with a 16-bit resolution, while the Normal mode uses 10 Hz with a

16-bit resolution.

60/50 Hz Rejection:
To remove the noise from the power supply, ET-7x00/PET-7x00 analog input modules feature

two built-in rejection filters, that operate at different frequencies, 50 or 60 Hz, that are
designed to remove noise generated by different power supplies.

Data Format:
The analog value can be displayed in either hexadecimal or engineering.

Hexadecimal format:
All ranges of the Modbus 16-bit Register can be applied, where no resolution loss for the
A/D or D/A value.

Engineering format:

Converting values is simple in this way, but there is some resolution loss when using the

entire range of the Modbus 16-bit Register to express the value.

For example,
The input range of the ET-7017 is set to +/-10V,

Engineering Unit +10000 -10000

08 -10 ~+10V

2’s comp HEX 7FFF 8000

If the real value is +6 V, the Modbus date will be:

Value in Hexadecimal: 6/10 * Ox7FFF = 0.6 * 32767 = 19660 (or 0x4CCC)
Each scale is 10 V / 32767 = 0.305 mV

Value in Engineering:  6/10 * 10000 = 6000 (or 0x1770)
Each scaleis 10V /32767 =1 mV

2’s comp HEX Engineering Unit
Real Value Modbus Register Real Value Modbus Register
+10V 32767 32767
oV 0 0 0
10V -10000
-10V -32768 37768
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(G) NTC Thermistor Temperature Settings (for ET-7005) — User Defined Type

(P)ET-7005 supports NTC Thermistors, and the resistance/temperature characteristics of each
manufacturer's Thermistor may vary. Although the (P)ET-7005 already supports several
well-known brand of thermistors, it provides users with the function to create their own
conversion formulas to match other thermistor..

The equipment listed below is used in this example.

1. ET-7005 * 1:

https://www.icpdas.com/en/product/ET-7005

The ET-7005 is a Ethernet I/0 module with 8-ch Thermistor input
and 4-ch DO. With a maximum resistance measurement of 200K

S

ohms, the ET-7005 is capable of supporting temperatures as low
as -40°C.

2. CA-TM-P100-L0O50 *1:
https://www.icpdas.com/en/product/ET-7005#Accessories
NTC Thermistor, Epoxy Resin Cable, 5M (-40 °C to +80 °C)

-

+Vs  GND
(+10 ~ +30 VDC)

Stepl: In the Analog Input Settings section, enable the channel you want to use (e.g., Ch0),

set the Range to “ 71, User- Defined, -50 ~ 150°C”, and click the SUBMIT button.

Overview

Analog Input Settings

Configuration =

Network Settings i Hance
Basic Setlings Cho ® Enable O Disable | 71, User-defined, -50 ~ 150 °C ~| | Apply the current settings to all channels
. G0, PreCon Type Il 10K@25°C, 30 ~ 240 °F
Module l/O Seti &
pcule I wetings Chi ® Enable O Disable | 61, Fenwell Type U 2K@25°C, 50 ~ 150 °C
62, Fenwell Type U 2K@25°C, 0 ~ 150 °C
Authentication + O o 63, YSI L Mix 100@25°C, -80 ~ 100 °C
Ch2 ® ‘ :
Enable 1.0 Disable | o' vay | Mix 300@25°C. 80 ~ 100 °C
Web HMI + 65, YSI L Mix 1000@25°C, -70 ~ 100 °C
Ch3 ® Enable ( Disable = 66, YSI B Mix 2252@25°C, -50 ~ 150 °C
Pair Connection 67, YSI B Mix 3000@25°C, -40 ~ 150 °C
Chd ® Enable O Disable | 58 YS! B Mix 5000@26°C, -40 ~ 150 °C
More Information 69, YSI B Mix 6000@25°C, -30 ~ 150 °C

. P 6A, YSI B Mix 10000@25°C, -30 ~ 150 °C

Ch5 © Enable U Disable B, YSIH Mix 10000@25°C, -30 ~ 150 °C
6C, YSIH Mix 30000@25°C, -10 ~ 200 °C

Ché ® Enable ) Disable 70, User-defined, -50 ~ 150 *
71, User-defined, -50 ~ 150 °

. — 72, User-defined, -50 ~ 150 ®

Ch7 ® Enable ' Disable 73, User-defined, -50 ~ 150
74, User-defined, -560 ~ 150 ®

75, User-defined, -50 ~ 150 ®

76, User-defined, -50 ~ 150 ®

| SUBMI ‘ |

Cc
C
c
c
c
c
c
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Step2: Users can refer to the thermistor's resistance-temperature table and enter three

resistance values and their corresponding temperatures into the User-Defined

Type-71 item. It is recommended to follow the rules for optimal accuracy.

(1) -40°C <= T1, T2, T3 <= 150°C

(2) |T2 - T1] <= 50°C

Resistance (ohm)

Temperature (°C)

(3) |T3-T2| <=50°C

67770 -20
12090 20
3020 60
5.1 Tabella valori temperatura resistenza sensore NTC 10K@25°C B 3435
Temp. |Valore di Resistenza Temp.  Valore di Resistenza Ternp. | Valore di Resistenza
[LETS Tipico Min. Max, Tipico Min. Max, Tipico Min,
“C K1 KO K C K K K C K K K}
-50 344,60 329,50 314,90 1 26565 2613 2562 L] 350 343 335
-40 325,00 310,50 297,30 4 2357 25,03 24,55 a7 339 332 3,25
~4B 30660 253,50 280,50 3 2444 23,99 23,54 5B 328 322 315
47 2B040 272,20 28540 A 2342 23,00 157 3118 112 305
46  |27340 2200 251,00 i 2245|2205 |16 [ 3R | 255
-45 258,30 247,70 237 40 & 21,53 M15 2,78 a9 286
-4 244,20 234,30 224,70 7 2064 20,30 19,93 a2 240 284 277
-43 231,00 221,70 212,80 a 1581 15948 19,15 63 282 275 259
-42 218,60 209,590 201,60 9 18,01 1870 1839 4 273 257 251
41 207,00 158,90 191,00 10 16,25 17,96 1767 A5 265 259 2,53
=41 186,00 188,50 181,10 11 1751 17,24 16,57 6 257 251 245
-39 185,50 178,50 171 60 12 1681 165,56 16,30 a7 250 244 238
-38 175,60 163,00 163,60 13 16,14 15,80 15,67 1] 242 236 231
= 166,30 160,20 154,20 14 1550 15,28 15,06 69 235 230 2,24
-36 15760 151,50 146,30 15 14,80 14,69 1448 20 228 223 217
-3 14540 144,10 138,80 16 14,31 14,12 13,92 71 Farrs 216 211
-34 141,70 136,70 131,80 17 1375 13,58 13,3% 72 215 2,10 2105
-33 134,50 129,80 125,20 18 1322 13,06 1289 73 2109 204 1,59
-32 127,70 123,30 115,00 1272 L6 11240 74 | 203 158 1,53
=31 121,20 117,10 113,10 20 224 12,09 I|'IS4 75 198 152 1,87
-30 115,20 111,30 | 107,50 177 TTET 11150 6 1,42 187 1,82
29 [10940 10570 | 102,20 2z nz [uawo [nor 77 a7 182 1,77
-2B 103,90 100,50 9720 23 1090 10,78 10,66 7B 141 1,77 1,72
27 9868 95,52 97,45 24 1049 10,38 1037 9 1,78 1.4 157
26 9340 Q084 Br.a7 25 10,10 19,00 590 g0 172 .57 152
-25 #4920 Be43 B373 28 9,73 963 053 a1 1567 1562 1,58
-24 8485 B2.26 79,74 27 1938 928 AL az | 162 1,58 1,53
-23 80,76 7833 75,96 28 0,04 894 B8« k] 1.58 1.53 149
22 7649 7461 7239 29 B.72 BE2 B52 B4 1,54 1,49 145
=21 7323 p 65,01 an B41 B3l B21 as 149 145 141
20 qo77 | 6137 65,62 T 811 801 7az a6 145 141 137
L 0644 b 64,74 32 FE3 73 fa3 a7 142 137 133
-18 63,30 61,54 55,83 EE] 755 745 736 a8 1,38 1,34 1,30
-17 6032 SB6E S 07 34 729 719 FAL] a9 134 1,30 1,26
-6 aral 35,97 =146 s ) 6,94 RS i) 131 127 1,23
=15 4485 5341 51,99 ELd] 6,79 6,70 661 91 127 123 1,19
-14 5233 S008 4465 37 .56 647 637 92 124 120 1,16
.13 |4985 4568 4743 EL B34 625 6,15 93 121 117 113
=12 4759 4650 4532 39 6,12 6,03 5.4 94 1,17 114 1,10
-11 4555 A4,43 4333 A0 592 583 5,7 95 1,14 1,11 1,07
-10 4352 4347 4143 41 5,72 563 S 96 1,12 108 1,04
4 41,55 4057 Jo.60 42 553 544 535 97 109 105 1,02
-A 30469 BT 37 BE 43 534 326 A L] 1006 102 Q.53
=7 RN 7,06 3621 A4 517 508 4949 a9 103 100 057
- 3625 3544 34,64 45 500 491 483 100 1 0,47 0,54
-5 34 66 3380 33,15 46 1483 | 4,75 467 101 058 055 0,52
e 33,15 1244 .73 47 458 459 451 02 096 052 08s
-3 3,72 11,05 30,39 A8 4,52 484 436 103 0493 0,590 087
-2 30,36 2573 2811 49 4,38 430 422 04 0 028 085
=1 2906 2848 2789 50 424 416 408 105 0as 086 083
Q 27A3 2728 2614 51 4,10 403 395 108 0ar 024 081
52 |3a7 |380 382 07|03 naz 079
53 3485 377 370 08 naz 0,80 0,77
5 373 365 I5E 105 080 0,78 0,75
55 sl 354 346 1o 079 076 073
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Step3: Once the Calculate button is clicked, the Steinhart coefficient will be computed. Then,

click the Save button to save the settings and finalize the configuration.

Thermistor Steinhart-Hart Coefficients

Step 1: Input temperatures and resistance for basis of calculating A, B and C.
Step 2: Click the Calculate button to calculate coefficients.
Step 3: Click the Save button to save the coefficients.

User-defined Low Temperature Mid Temperature High Temperature

Type Parameters Parameters Parameters Coefficients

A

3CB34A92 Ty
ohms ohms ohms B | CALCULATE |
°C °C °C BBSSDE17 ( )

C A A

375CAD5F

70

A 0.0008931457241°
JABA21FF /

CALCULATH

» 67770 ohms 12090 ohms | 3020 ohms B 0.0002505307333; l";i.'
20 aC 20 °C 60 *C 398350AA ( SAVE R

C 1.9630493415100¢ b :

3452C7ET

A

00000000 P —
ohms ohms ohms | CALCULATE |
72 B Y
*C °C °C 00000000 | |
- \ y
00000000

A
JABA21FF _, \

chms ohms 5 | CALCULATE |
°C C 398359AA ( 1

C
J452CTET

00000000 ——
ohms ohms ohms | CALCULATE |
?2 B s o

N

°C °C °C 00000000 |' '|
c y
00000000

ET-7X00/PET-7X00 User Manual P58



Step4: The user can view the current temperature of the AlO on the Web HMI page.

Overview
Configuration -

Network Settings

Basic Settings

Module I/O Settings
Authentication +

Web HMI -

Web Edit

Pair Connection

More Information

All to Al7 are
set to “Disable”

@ -

Analog Inputs

Channel No. Actual Value

AlD

@

Analog Inputs

Channel No. Actual Value )
933°C

AlD
Modbus 30000: FCSBJ

f 0.0 \

All
Modbus 30601: 6060
0.0°C

A2
Modbus 30002: 0080
0.0°C

Al3
Modbus 30063 : 0000
0.0c

Ald
Modbus 30064: 6060
0.0°C

Als
Modbus 30605 : 0080
0.0°C

Ale
Modbus 30006: 0000
0.0c
Modbus 30007 :

Historical Max/Min Value

Max: -9.0T °C

Modbus 38236: FC75

THIS COMPUTER - @ - ET-7000

Historical Max/Min Value

Max: 907 °C
Modbus 3@236: FC75

Max: 0.0 °C
Modbus 30237: 8008

Max: 0.0 °C
Modbus 30233: 0000

Max: 0.0 °C
Modbus 30239: @000

Max: 0.0 °C
Modbus 30240: 8000

Max:0.0 “C
Modbus 38241: 8968

Max: 0.0 °C
Modbus 30242: @000

Max: 0.0 °C
Modbus 38243: 0000

RESET ALL MAX. VALUES

933°C

Modbus 38268: FCSE
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Min: 933 °C

Modbus 30268:

Min: 0.0 °C

Modbus 30269:

Min: 0.0 °C

Modbus 30278:

Min: 0.0 °C

Modbus 38271:

Min: 0.0 °C

Modbus 3@8272:

Min: 0.0 °C

Modbus 368273:

Min: 0.0 °C

Modbus 30274:

Min: 0.0 °C

Modbus 38275:

RESET ALL MIN. VALUES

FCSB

0008

0008

2008

0008

0008

2008

0008

High/Low Alarm

High Alarm:| OFF
Modbus 18224: @

High Alarm:| OFF
Modbus 18225: @

High Alarm:| OFF
Modbus 16226: @

High Alarm:| OFF
Modbus 18227: @

High Alarm:| OFF
Modbus 18228: @

High Alarm:| OFF
Modbus 18229: @

High Alarm:| OFF
Modbus 18230: @

High Alarm:| OFF
Modbus 16231: @

High/Low Alarm

High Alamm:| OFF
Modbus 18224:@

P59

Low Alarm: OFF
Modbus 10256: @

Low Alarm: OFF
Modbus 108257: 0@

Low Alarm: OFF
Modbus 10258: @

Low Alarm: OFF
Modbus 10259: @

Low Alarm: OFF
Modbus 10260: @

Low Alarm: | OFF
Modbus 16261: @

Low Alarm: OFF
Modbus 10262: @

Low Alarm: OFF
Modbus 10263: @

Low Alarm:| OFF
Modbus 18256: 8



(H) Alarm Settings

The ET-7x00/PET-7x00 modules feature a built-in alarm function. The alarm settings include two

parts, the high limit value, and the low limit value, and each need to be configured for a specific

channel.

Alarm Settings

Channel

Cho

Ch1

Ch2

Ch3

Ch4

Chb

Enable @

Enable ®

Enable ®

Enable ®

Enable ®

Enable @

Disable

Disable

Disable

Disable

Disable

Disable

e Enable/Disable:

High Limit Value Mode

10.0 -10~10V Monemtary
10.0 -10~10V Monemtary
10.0 -10~10V Monemtary
10.0 -10~10V Monemtary
10.0 -10~10V Monemtary
10.0 -10~10V Monemtary

SUBMIT

This section allows each analog input alarm to be set to enable or disabled.

e High/Low Limit Value:

Both the high alarm value and the low alarm value can be defined in the High (or Low) Limit

Value text box. When the analog input value is higher than the high alarm value, or lower

than the low alarm value, an alarm occurs. The alarm status will then be activated and

switched to on.

Channel

Cho

Ch1

Ch2

Ch3

Ch4

Chb

Enable ®

Enable ®

Enable @

Enable @

Enable @

Enable @

Disable

Disable

Disable

Disable

Disable

Disable

Low Limit Value Mode

-10.0 -10~10V Monemtary
-10.0 -10~10V Monemtary
-10.0 -10~10V Monemtary
-10.0 -10~10V Maonemtary +
-10.0 -10~10V Maonemtary w
-10.0 -10~10V Monemtary

SUBMIT
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¢ Mode:
The ET-7x00/PET-7x00 allows the alarm to be selected as either Momentary or Latch mode,

which can be set using the Mode combo box for both the low alarm and the high alarm.

» Latch Mode:
An alarm will be triggered when the analog input value exceeds alarm limits. When the

Al value is back to normal, the alarm status will keep until the clear command is sent to

the specific address.

» Momentary Mode:
An alarm will be triggered when the analog input value exceeds alarm limits. When the

Al value is back to normal, the alarm status will automatically be cleared.
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3.3. Authentication

The “Authentication” menu contains the following options:

Overview
Privilege Management:
R - Provides access to the Privilege Management and Reset
Network Settings Settings sections. The user can manage user accounts and

, , their associated privileges and also reset the settings.
Easic Settings

Module /0 Settings
4 )

Authentication — Provides access to the IP Filter Settings page, which

Accessible IP Settings:

allows you to control access to the web page.
Account Management

Accessible IP Seftings

J

Web HMI =

Web HMI

Web Edit

Pair Connection
Maintenance —_
Import / Export Configuration

More Information

Logout
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3.3.1. Account Management

The Privilege Management page provides functions that allow the following tasks to be

FW V30x

performed:

Privilege Management

No. Account Password Confirm Password Authority Enabled
/1 Admin s e Admin ~ \
2 user(1 e e User «
\3 admin01 e - Admin v j
4 Admin O
5 Admin v O

Reset Settings

SUBMIT

Restore settings to the defaults

After clicking this button, all accounts will be

RESET SETTINGS

removed and restore the default account.

Privilege Management

FW V311

Active Role Username Password
administrator Admin 111 ( save )
hd i1 be@001 I/ SAVE \I
user use a
A A
- . . . ™
administrator admin1 admind1 | SAVE |
A A
user b | SAVE |
user v ( save )
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(A) Configuring the User Accounts
The ET-7x00/PET-7x00 interface supports a maximum of five user accounts, including:

® An Administrator Account
FW V3.0x (or older) provides a default administrator account (Admin). Sine FW v3.11 (or
later), the user needs to create an administrator account upon login, which must be at least
4 characters long. This account cannot be deleted, but administrators can change the
username/password.

e Four User-defined Accounts
Each account consists of an username, a password, and an authority level.
There are two types of authority levels: Administrator and User.

> Admin:
With the highest authority, the administrator has full access to all functions on the

ET-7x00/ PET-7x00 web page, including modifying or reviewing all settings.

» User:
This level only allows the user to view some of the module settings. The user
cannot modify any settings through the ET-7x00/PET-7x00 web page.

(B) Restoring the Factory Default User Accounts

The ET-7x00/PET-7x00 has a built-in administrator account (Admin) that can be modified but
cannot be deleted. The firmware version 30x allows the user to restore the default settings
(password: Admin) by clicking the “Reset Settings” button.

Note:
Firmware v3.11 (or later) does not include a default administrator account for security
reasons. Also, there is no “Reset Settings” button on this page.

However, users can remove all usernames/passwords on the “Basic Settings” page and then
create a new one the next time they log in. Alternatively, the ET-72xx/PET-72xx series have a
physical Reset button that can be pressed and held for 5 seconds to restore the factory
settings.
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Overview Restore All Default Settings

Configuration —_

Network Settings Configuration
Basic Settings
Authentication
Module I/O Settings
\"Jeb HMI

Authentication -

Account Management Pair Connection

Accessible IP Settings All The setting will take effect

after the module is rebooted.
Web HMI +

Pair Connection SUBMIT

Press and hold the Reset button on the
ET-7200/PET-7200 for 5 seconds to restore
the factory settings.
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3.3.2. Accessible IP Settings

The IP Filter Settings page allows the user to whitelist a range of IP addresses. Only those in the

list will have access to this module. Note: By default, there is no restriction on outgoing access.

IP Filter Settings

This feature allows you to whitelist a range of IP addresses. Only IP addresses in this list will be able
to access this module.

IP address of the local computer is 192 168 .79 33

Active Start IP Address End IP Address (Optional) 2

S
( 1. )i9216879201

192.168.79.20 192.168.79.50

192.168.79.10

New settings are properly configured.

Follow the steps to configure the accessible IP addresses:

Step 1: Check the "Active" checkbox and input the Start and End IP addresses. Alternatively,

users can only enter the Start IP address if you are not using continuous IP addresses.
Step 2: After making changes, click each "SAVE" button to save the settings.

Step 1: Reboot the module to apply the settings.
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3.4. Web HMI

The “Web HMI” menu contains the following options:

Overview Web HMI:

Provides access to the I/O monitor page, which allows you
Configuration —_

to remotely monitor and control the 1/O status of the

Network Settings ET-7x00/PET-7x00 module.
Basic Settings
Module /O Settings Web Edit:

Provides access to the “Web Page Configuration” page,

Authentication - which allows you to create up to ten dynamic web HMI
Account Management pages and set one of them as the start page so that it will

be displayed when logging in to an ET-7000/ET-7200.
Accessible IP Settings piay gging /

\
Web HMI =
Web HMI
Web Edit
- J

Pair Connection
Maintenance —_
Import / Export Configuration

More Information

Logout
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3.4.1. Web HMI

The ET-7x00/PET-7x00 module features a Web HMI web interface that can be used to display

real-time 1/O data values and alarms via the LAN or the Internet. Real-time 1/O data values and

alarms can be monitored at either the local or remote site using any web browser. Also, the

Web HMI is completed immediately without requiring any programming skills (HTML or Java).

First, you can see the default /0 monitoring page (Main Page), which displays the supported
I/0 tabs for the module.

Al page

[q Ao o b ]

\

Analog Inputs

Channel No.

AlD

Al

Al2

Al3

Ald4

Al

Actual Value

THIS COMPUTER - @ -ET-7000

Historical Max/Min Value High/Low Alarm
Maoc: 0.0 'V Min: -0.0 V High Alarm: OFF
Maxe 0.0V Min: 0.0 V High Alarm:| OFF
Mazc -10.0 'V Min: 10.0 V High Alarm: OFF
Max: 10.0 V Min:10.0 V High Alarm: OFF
Max: 10.0'V Min:10.0 V High Alarm:| OFF
Mazc -10.0 'V Min: 10.0 V High Alarm: OFF

RESET ALL MAX. VALUES ~ RESET ALL MIN. VALUES
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AO page

@)

Actual Value

\
Analog Outputs
Channel No.
ADD
AO1
Dl page

oo =

Digital Inputs

Channel No.
DI

DN

DO page

Modbus Register

10000

10001

[ Al AO

ol q\]

Digital Outputs

Channel No.

DO0

DO1

THIS COMPUTER - @ -ET-7000

Output Value

-10~10V

-10~10V

THIS COMPUTER - @ - ET-7000

Status Counter High Latched

OFF - -

OFF - -

THIS COMPUTER - @ - ET-7000

Modbus Register Status

00000 OFF

00001 OFF
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OFF

OFF

Action

APPLY

APPLY

Low Latched

ON
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3.4.2. Web Edit

The ET-7x00/PET-7x00 module provides functions that enable users to create customized web
pages. Users can upload specific I/O layout diagrams in either .bmp, .jpg, or .gif format and can
define a description for each page.

By default, there is only a Main page, you can click the “Add a new page” button to add a page.
Up to 10 user-defined web pages can be created.

Note: An asterisk indicates that the page is the start page.

Overview

Page No. Description
Configuration +
MAIN PAGE
Authentication + /
Web HMI _ 1 CARRIAGA EDIT DELETE
. The start page
\Web HMI pag 2 PAGED2 EDIT DELETE
Web Edit
3 PAGED3 EDIT DELETE
Pair Connection
4 PAGED4 EDIT DELETE
More Information
5 PAGEDS EDIT DELETE
B PAGEDG EDIT DELETE

PAGED7 EDIT DELETE

] :
3 PAGEDS EDIT DELETE
9 PAGED9 EDIT DELETE
10 PAGE10 J EDIT DELETE

ADD A NEW PAGE

[ Up to ten web pages

Next, you can also set the new page (e.g., Carriage) as a start page so that it will be displayed
when logging in to an ET-7000/ET-7200. Click “Yes” under the “Set as the Start Page” section
and click the “SUBMIT” button.

Web Page Configuration

Page Name Image the Start Page

L) No

carriage none w

‘ SUBMIT ‘

N
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Click the “Web HMI” item to see the start pages (e.g., Carriage).

Overview THIS COMPUTER - @ - ET-7000

Configuration -
Al AO DI DO CARRIAGE PAGEO2 PAGED3
Metwork Settings

Basic Settings .
Carriage
Module 11O Settings

Authentication -
Account Management

Accessible IP Setfings

Web HMI -

Web HMI k

Web Edit \

Pair Connection

More Information
Channel No. Alias Status Action

DI0 PHS1 OFF

Doo Motor OFF OFF ON

Below is an example of how to create a customized web page.

Example

Objective:
Create a Web page to monitor the 1/O status of a conveyor system, as shown below. The 1/0
system contains a sensor that is used to detect the products and a switch that is used to turn the

conveyor motor on and off.
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Step 1: Add a New Page

Click the “Add a new Page” button to begin creating a new page.

Web Page Configuration

Page No. Description

MAIN PAGE

ADD A NEW PAGE\

Step 2: Upload an Image

Click the “Choose File” button to select an image, and then click the “UPLOAD” button to upload
the image to the ET-7x00/PET-7x00 module, as shown in the figure below.

Web Page Configuration

Page Name Image Set as the Start Page

0 none v O Yes @ No

SUBMIT

()

‘ Choose File

DELETE ALL IMAGES

‘ UPLOAD

The total space available for storing
images is only 64Kb, so the file size for
the image must be less than 64K bytes

Tips & Warnings

The image can be in either .jpg, .gif, or .bmp format with a maximum file size of 64

KB. The recommended resolution for the image to be displayed on the editing Web
page is 340 * 250 pixels.
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After the upload is completed, you can see the image. Also, the file name will be added to the

“Image” dropdown list box. (See the step3)

Choose File

‘ UPLOAD

DELETE ALL IMAGES ‘

The total space available for storing
images is only 64Kb, so the file size for
the image must be less than 64K bytes

Step 3: Set the Page Name and Select the Image

Enter a name for the page in the “Page Name” field and then select an image from the “Image”
dropdown list box. After selecting the image, it will be displayed in the preview window. Then,
click the “SUBMIT” button.

Web Page Configuration

Page Name Image Set as the Start Page

Carriage | conveyorjpg v | O Yes ® No

none

conveyor.jpg

> Choose File

-
‘ UPLOAD

DELETE ALL IMAGES ‘

The total space available for storing
images is only 64Kb, so the file size for
the image must be less than 64K bytes
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Step 4: Add a Modbus Register Item to be used to read the selected sensor input

On the Carriage page, click the "Edit" button in the first row to display the "Edit Group Register"
page.

< » Choose File

‘ UPLOAD

DELETE ALL IMAGES ‘

The total space available for storing
images is only 64Kb, so the file size for
the image must be less than 64K bytes

Modbus Register Alias Scaling Type Data type
i m REMOVE

2 EDIT REMOVE

Step 5: Add a DI register that is to be used to read “PHS” inputs

Set the PHS as a DI tag (use the Modbus Register “0”, i.e., DIO).

Set the Register Type to “Discrete Input” (Read)
and enter “PHS1” in the Alias field. Then, click the
SUBMIT button to save the settings.

Edit Group Register

Register Type @ Alias @
PHS1

Discrete Input v  Read w

Modbus Register The maximum length for the alias is 8 characters
0 v Scaling

Modbus Address (Base 0) Disabled v

Scaled value = (A/D value)} * Gain. Gain ranges from 0.01 to 655.35

SUBMIT °
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Now, a new Register item will be displayed in the list. To edit the item, click the “EDIT” button to
access the Edit Group Register page, or to remove the item, click the "REMOVE" button.

\} Choose File
=

‘ UPLOAD

DELETE ALL IMAGES ‘

The total space available for storing
images is only 64Kb, so the file size for
the image must be less than 64K bytes.

Modbus Register Alias Scaling Type Data type

[1 00000 PHS1 ] Coil Boolean EDIT REMOVE ]

Step 6: Add a Modbus Register Item to be used to write the selected motor output

Click the “Edit” button in the second row of the list, and the “Edit Group Register” page will be

displayed.
Modbus Register Alias Scaling Type Data type
1 10000 PHS1 0 Discrete Input Boolean EDIT REMOVE

AN

3 EDIT REMOVE

Step 7: Add a DO that is to be used to write the “Motor” output to turn the conveyor motor
on and off

Set the Motor as a DO tag (use the Modbus Register “0”, i.e., DOO0).

Set the Register Type to “Coil” and “Write” and enter “ Motor” in the
Alias field. Then, click the SUBMIT button to save the settings.

PHS
®
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Edit Group Register

Register Type @ Alias @
Coil v Write v Mator

Modbus Register The maximum length for the alias is & characters
o Scaling
Modbus Address (Base U} Dicabled v
Scaled value = (A/D value) * Gain. Gain ranges from 0.01 to §55.35

‘ SUBMIT .

Step 8: Add an Al that is to be used to read the speed of the conveyor (In this case, 0-2.5 m/s)
Set the Speed as an Al tag (use the Modbus Register “0”, i.e., AlO).
(See the figure on the next page)

1. Set the Register Type to “Input” (Read). Actual Value  Conveyor Speed

+10V 2.5
2. Enter “Speed” in the Alias field.
3. Set the Scaling as “Enabled” and enter the Gain value ov 0
as “0.25” (i.e., 2.5/10 = 0.25).
-10V

In this example, the Range of AlO is set to “-10 ~ 10V” and the Data Format is set to
“Engineering”. For more information about the setting, refer to Section 3.2.3 — (E) Analog
Input Settings (P49).

Overview Analog Input Settings
Configuration —
Channel Range
Metwork Settings
[Ch[] ® Enable O Disable = 08,-10~10V v ]
Basic Settings
[ Module /O SEningsk] Ch1 ® Enable O Disable 08,-10~10V v
Modbus Address Function
00628 MNormal Mode (10 Hz)/Fast Mode (50 Hz) @® Normal mode ) Fast mode
00629 B0/50 Hz Rejection ® 60 Hz O 50 Hz
00631 Data Format O HEX 2's complemeant ® Engineering
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4. Click the SUBMIT button to save the settings.

Edit Group Register

Register Type Alias
Input v  Read w Speed

Modbus Register The maximum length for the alias is 8 characters

b~ Scaling

Modbus Address (Base 0) Enabled ~ 025

Scaled value = (A/D value) * Gain. Gain ranges from 0.01 to 655.35

‘ SUBMIT ! ‘

Step 9: Browse the “Carriage” web page

After clicking the Web HMI item, you can click on the Carriage tab to see the added page.

= | DLCCTC ACE TMAGLCS |
Overview EMomr The total space available for storing

images is only 64Kb, so the file size for
the image must be less than 64K bytes.

Configuration +

Authentication +

l Web HMI k = ( Modbus Register Alias Scaling Type Data type \

WebHMI  \
1 10000 PHS1 0 Discrete Input Boolean EDIT REMOVE
Web Edit
Pair Connection 2 00000 Motor 0 Coil Boolean EDIT REMOVE
More Information
\3 30000 Speed 0.25 Input Signed 16/ EDIT REMOVE

Al AO DI Do CARRIAGE

carriage

Channel No. Alias Status Action

DI PHS1 OFF

DOo Motor OFF OFF ON
AlD Speed 0.0
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On the Carriage page, you can click the control button of the motor to set it as ON. For testing,
when the Al value is “5”, the value will be converted to a conveyor speed of 5 x 0.25 = 1.25 (m/s)

Overview THIS COMPUTER - @ -ET-7000

Configuration +

Al AQ DI Do CARRIAGE

Authentication +

Web HMI —
Web HMI carriage
Web Edit
Pair Connection —
More Information _:
i
1
Channel No. Alias Status Action
DIo PHS1 OFF
Doo Maotor ON OFF ON \
AlD Speed 1.25
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3.5. 1/0 Pair Connection

The "Pair Connection" feature enables configuring connections between remote and local 1/0,

facilitating the remote transmission of input data to output channels.

Overview

Configuration

Metwork Settings
Basic Settings

Module /O Settings

Authentication

Account Management

Accessible IP Settings

Web HMI
Web HMI

Web Edit

The pair connection function is a particular feature of
the ET-7x00/PET-7x00 module that can be used to
enable a pair of DI-to-DO (or Al-to-AQ) via Modbus TCP.

With the pair connection function enabled, the ET-7x00/
PET-7x00 module can poll the status of remote input
- devices using the Modbus/TCP protocol and then
continuously write to its output channels in the
background.

7

\\

Pair Connection

Maintenance

Import / Export Configuration

More Information

Logout
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The Pair Connection function consists of the following parameters:

Configuration of Communication

Connection Timeout (ms) Reconnect Interval {ms)

2000 3000

Connection Timeout: The (P)ET-7x00 module wait for a connection to the remote module for a

specified period of time.

Reconnect Interval: The (P)ET-7x00 module attempt to reconnect to the remote module at

specified intervals.

Remote DI to Local DO

Communication Timeout (ms) IP Address of the Remote Device
1000 152.168.255.200
Scan Time (ms) Modbus TCP Port
1000 502
Local DO Base Address Modbus 1D
0 1
110 Count Remote DI Base Address
3 0

Communication Timeout (ms):

The (P)ET-7x00 module wait for a response from the remote module for a specified period of

time.

IP Address of the Remote Device:

The IP address of the remote module.

Scan Time (ms):

The polling frequency of the remote module.

Modbus TCP Port:
The Modbus TCP Port of the remote module.
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Local DO Base Address:
The start number of the local DO channel, used for mapping to the remote DI channel.

Modbus ID:
The Modbus Net ID of the remote module.

1/0 Count:

The count of mapped I/O channels starting from the initial channel number.

Remote DI Base Address:

The start number of the remote DI channel, used for mapping to the local DO channel.

Remote Al to Local AO

Communication Timeout (ms) IP Address of the Remote Device
1000 192.168.255.200

Scan Time (ms) Modbus TCP Port
1000 502

Local AO Base Address Modbus 1D
1

110 Count Remote Al Base Address
3 ]

SUBMIT

Except for these two items, all descriptions are the same as noted before.

Local AO Base Address:
The start number of the local AO channel, used for mapping to the remote Al channel.

Remote Al Base Address:
The start number of the remote Al channel, used for mapping to the local AO channel.

ET-7X00/PET-7X00 User Manual P81



3.5.1. Example 1: Pair Connection - Al to AO

This example will describe how to use this feature to achieve remote Al/AO mapping between
two I/O modules.

Hardware Devices:

PET-7026 (with Al, AO, DI, and DO)
ET-7017 (with Al and DO)

PoE Ethernet Switch

Power Supply (24 V)

vk w N e

Power Supply (48 V)

Hardware Connections:

Set Pair- connection
on the Client-side.

AlO
—
ET-7017  / /\ PET-7026
(Remote Al) 7.5y esE RN, Output (| 5cal AO)
o . b, ", 7.5V
IS 4, . AOO
DY Iy
...--‘l-....... ‘

a,

Internet / LAN

Remote Module Local Module
(Server-side) (Client-side)

Software Configuration:

The following provides step-by-step instructions for how to configure the ET-7x00/PET-7x00 via
the built-in web interface.

In this example, we will configure the PET-7026's settings page to map its AO to the ET-7017's Al.
Then, when the ET-7017's Al receives 7.5V, the PET-7026's AO will automatically output 7.5V.
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Step 1: Log in to the PET-7026 web interface

Enter the IP address of the PET-7026 in the browser, and then enter your user name and

password to log in to the PET-7026 web interface. Refer to chapter 3, “Web Applications”, for
more details.

@) 1921681526 X

< G m (| 192.188.15.26

Sign in to access this site

Authonization required by hitp://192.168.15.26
Your connection to this site is not secure

Username  Admin

Password | =eeee

Click the “Module 1/0 Settings” option in the Configuration menu and set the voltage (or
current) range to “-10 ~ 10V” in the “Analog Output Settings” section. Then, click the “Submit”
button. Follow the same procedure to set the Al range for the ET-7017.

Step 2: Configure the AO type for the PET-7026

Overview Analog Output Settings

Coamer -
2

Ch I R Slew Rat
Network Seftings Blirs) LR ew Rate
Basic Settings 1. Ch0 33,-10~10V v | | 00, Immediate v| () Apply the
[ Module I/O Settings Chi 33 10~10V v 00, Immediate .

Authentication \ +

Web HMI +

‘ SUBMITK ‘
AN

Tips & Warnings

A The settings for both the AO type for the PET-7026 and the Al type for the ET-7017
must be the same. In this example, they are both “-10 ~ 10V”.
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Step 3: Configure the Modbus Settings for the PET-7026

Click the “Pair Connection” option in the main menu and enter the details noted in the table

below info the respective fields.

Field Settings

Connection Timeout (ms)

Configuration of Communication

Reconnect Interval (ms)

3000 5000
Connection Timeout 3000 ms
Reconnect Interval 5000 ms

Remote Al to Local AO

Click the toggle button to enable the I/O pair connection functions. (See the next page)

Communication Timeout (1000 to 12000)

2000 ms

Scan Time (1000 to 30000)

2000 ms

Local AO Base Address

0 (Starting from AOO on the PET-7026)

I/O Count

2 (Using AOO, AO1 and AlO, Al1)

IP Address of the Remote Device

The IP address of the ET-7017 module.
(e.g. 192.168.15.17)

Modbus TCP Port

502

Modbus ID

1 (Default =1, the Net ID for the ET-7017)

MNetwork Settings

Basic Seftings 40271

Module /O Settings

Authentication =

To determine the Net ID, check the “Modbus Definition” section which can be found by
clicking the “Module 1/0 Settings” option in the “Configuration” menu.

Overview Modbus Definition

-
Modbus Address Function

Medbus Unit ID 1 0~255 (default: 1)

SUBMIT

Remote Al Base Address:

0 (Starting from AIO on the ET-7017)
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After completing the configuration, click the “Submit” button to save the settings.

Remote Al to Local AO

Communication Timeout (ms) IP Address of the Remote Device
2000 182 168.15.17

Scan Time (ms) Modbus TCP Port
2000 502

Local AD Base Address Modbus ID
0 1

Remote Al Base Address

0

‘ SU%MIT ‘

Before starting the test, confirm that the data format of ET-7017 is the same as that of PET-7026.
To do this, click the “Module 1/O Settings” option in the “Configuration” menu and check the

Testing:

“Range” setting in the “Analog Input Settings” section.

Overview Analog Input Settings
Channel Range
Metwork Settings
Basic Seftings Cho ® Enable () Disable 08, -10 ~ 10V v (] Apply the current
Maodule 1FO Seningsk Chi @® Enable () Disable 08, -10~ 10V -
Authentication  + Ch2 (O Enable @ Disable 08, -10~ 10V ~
To supply +7.5V to AlO and +5.5V to All on the ET-7017 and click Overview

the “Web HMI” item in the “Web HMI” menu. ] .
Configuration +

.. . . Authentication +
The wiring for ET-7017 in this example:

Web HMI —
ET-7017 External Power ET-7017 External Power
Vin0+ >  +Vs(7.5V) Vinl+ >  +Vs(5.5V) Web HMI W
VinO- > GND Vinl- = GND Web Edit N\
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Click the “Al” tab on the Web HMI page of the ET-7017. As shown in the figure below, AIO
received about 7.5V. All received about 5.5V.

ET-7017

RDO

Analog Inputs

Channel No. Actual Value
7.494,

Al ~dhi= 20000 16
5.494

Al . 15 300011576
0.0v

Al2 WModbus 30002 00

THIS COMPUTER - @ - ET-7000

Historical Max/Min Value High/Low Alarm

Max: 7.494 Min: -0.022 V High Alarm:| OFF | Low Alarm:| OFF
Max: 5,499 Min: 0.0 V High Alarm: OFF | Low Alarm:| QFF
Max: -10.0 V Min: 10.0 Vv High Alarm: OFF | Low Alarm:| QFF
5 30238: DEFO vicdbus 30270: 2710 Modbus 10226:0 vicdbus 10258: 0

Next, click the “AO” tab on the Web HMI page of the ET-7026 and you can see that AOO outputs
about 7.5 V and AO1 outputs about 5.5V. automatically.

ET-7026

THIS COMPUTER - @ -ET-7000

Al ? DI DO  CARRIAGE = PAIR CONNECTION

Analog Outputs

Channel No. Actual Value Output Value Action
. 10 ~10V
AQO T 496 - - - - APPLY
-10~10V
AD1 '_5_'493 . _ — APPLY
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3.5.2. Example 2: Pair Connection - DIl to DO

In this example, we will show how to use this feature to achieve remote DI/DO mapping
between two I/O modules.

Hardware devices:

PET-7026 (with Al, AO, DI, and DO)
PET-7044 (with DI and DO)

PoE Switch

Power Supply (48 V).

P w N PRe

Hardware Connections:

Set Pair- connection

on the Client-side.

DIO
PET-7044 = a) PET-7026
(Remote DI) | jorr euE NN, = (Local DO)
* Yo, N
&
*

Internet / LAN

Remote Module Local Module
(Server-side) (Client-side)

Software Configuration:

The following provides step-by-step instructions for how to configure the ET-7x00/PET-7x00 via
the built-in web interface.

In this example, we will configure the settings page of PET-7026 to map its DO to the DI of
PET-7044. Then, when the DI status of PET-7044 changes to ON, the DO of PET-7026 will
automatically be set to ON.
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Step 1: Log in to the PET-7026 web interface

Enter the IP address of the PET-7026 in the browser, and then enter your user name and
password to log in to the PET-7026 web interface. Refer to chapter 3, “Web Applications”, for

more details.
.W_
< G m (| 192.188.15.26

Sign in to access this site

Authonization required by hitp://192.168.15.26
Your connection to this site is not secure

Username  Admin

Password | =eeee

Step 2: Configure the Modbus Settings for the PET-7026

Click the “Pair Connection” option in the Main Menu, and enter the details listed in the table
below into the respective fields.

Field Settings

Configuration of Communication

Connection Timeout (ms) Reconnect Interval {ms)
3000 5000
Connection Timeout 3000 ms
Reconnect Interval 5000 ms

Remote DI to Local DO

Click the toggle button to enable the I/O pair connection functions.

Communication Timeout (1000 to 12000) | 1000 ms

Scan Time (1000 to 30000) 1000 ms

Local DO Base Address 0, starting from DOO on the PET-7026
I/O Count 2, using DOO, DO1, and DIO, DI1
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IP Address of the Remote Device

The IP address of the PET-7044 module.
(e.g. 192.168.15. 44)

Modbus TCP Port

502

Modbus ID

1 (Default = 1, the Net ID for the PET-7044)

Overview

G -

Metwork Settings

Basic Seftings

Module /O Settings K

Authentication =

To determine the Net ID, check the “Modbus Definition” section which can be found by
clicking the “Module 1/0 Settings” option in the “Configuration” menu.

Modbus Definition

Modbus Address Function

40271

[ Modbus Unit ID 1 0~255 (default:1)

‘ SUBMIT

Remote DI Base Address:

0 (Starting from DIO on the PET-7044)

After completing the configuration, click the “Submit” button to save the settings.

Remote DIl to Local DO

Lo @)

Communication Timeout (ms)

1000

Scan Time (ms)

1000

Local DO Base Address
0

IP Address of the Remote Device
182.168.15.44

Modbus TCP Port
502

Modbus ID
1

Remote DI Base Address
0

‘ SUBMIT \|
' N

ET-7X00/PET-7X00 User Manual P89




For Testing the function:

The user can view the Wire Connection in the data sheet on the product page. In this example,
the wiring of the PET-7044 is shown below.

PET-7044 External Power
INO -> DOO0 i} |
IN1 - DoO1 IN.COMx LJ = J DO.PWR
INCOM = DO.PWR INx 0S| [[pox
0&)||/Do.GND.

DO.PWR = Vs (24V, 10-50V)
DO.GND - GND

On the Web HMI page of the PET-7044. Depending on the wiring above, if DO1 is set to ON, DI1
will become ON.

Digital Inputs
Overview g p
Configuration + Channel No.  Modbus Register  Status  Counter  High Latched  Low Latched
Authentication +
DIO 10000 OFF 5
Web HMI — :
D 10001 on =/
Web HMI
DI2 10002 OFF
Web Edit

Digital Outputs

Channel No. Modbus Register Status Action
Do 00000 OFF OFF ON
1.
-/
DOA 00001 ON OFF DNk
On the “Web HMI - DO” page of PET-7026, the status of DO1 becomes ON automatically.
Overview THIS COMPUTER - @ - ET-7000
Configuration +
Al AQ Dl PAIR CONNECTION
Authentication +
it = Digital Outputs
Web HMI
Channel No. Modbus Reqgister Status Action
Web Edit
Doo 00000 QFF OFF ON
Pair Connection
DO1 00001 ON OFF ON
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3.6. Maintenance

The function is supported sine the firmware version 3.11.

Import / Export Configuration:

Used to import or export the configuration file of the I/0 module.

Config |
Import |

The “Maintenance” menu as below:

Overview

Configuration +
Authentication +
Web HMI +

Pair Connection

Maintenance —

[ Import / Export Configuration ]

More Information

Logout
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The “Import / Export Configuration” page allows users to import or export the configuration

file of the module.

Import / Export Configuration

Version 1.0, initially released in version 3.1.1 of firmware.

Select Source add comments to the configuration file

CHOOSE FILE P

Select Configuration Iltems
EXPORT

CANCEL

Export the Configuration
After completing the module settings, the user can add some notes in the text box and then click

the “Export” button to export the configuration file. The file will be saved in your default

7

' . et7005_cf
(File name: module name_cfg_v1.bin) g_v1.bin

http://192.168.79.1 * © O @
®
- &

download location.

—————
— - - - Recent download history
—_— S — —

EEEE— 5 ‘ ) et7005_cfg_v1.bin %
_RecOom 2,222 B » 13 minutes ago

ET7005_V311.HEX

Import / Export Configuratic 186 K8 » 3 hours ago

Import the Configuration

Step 1: Click the “Choose File” button. Select Source

CHOOSE FILE\

Select Configuration ltems

CANCEL
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Step 2: Choose the file (.bin) to be imported, and then click the “Open” button.

4 <« Desktop » [0_File w | D Search |0 _File yl
Organize * Mew folder s= v [TH o
et7005_cfg_
v1.bin
File name: | et7005_cfg_v1.hin v| EFEEECY) v
Open W& Cancel
AN

23

Import / Export Configuration

Version 1.0, initially released in version 3.1.1 of firmware.

Select Source add comments to the configuration file
et7005_cfg_v1.bin 2024/4111 T4 .
12:01:15

EXPORT

(P)ET-7005-2024-04-11

Select Configuration Items

Entire Configuration (includes all
configuration below)

Network Settings
Basic Settings

Module I/O Settings

Account Management / User Accounts

Accessible |IP Settings .
d By default, all options are checked,

Web HMI and the Accessible IP Settings
Pair Connection cannot be overwritten.

N\
IMPORT CANCEL
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Users can uncheck unwanted items or select Select Configuration Items

only the "Entire Configuration" option, which [ o ]

includes all default checked options. configuration below)

Network Settings

Basic Settings

Module I/O Settings

Account Management / User Accounts
Accessible IP Settings

Web HMI

Pair Connection

CANCEL

Step 3: Click the “Import” button, and the prompt message will appear based on the module
settings. Users can review the imported configuration values again.

Select Configuration ltems

) ) i ) EXPORT
Entire Configuration (includes all

configuration below)

MNetwork Settings

Basic Settings

Module |10 Settings

Account Management / User Accounts
Accessible IP Settings

Web HMI

Fair Connection

Import

6 of 6 items were successfully imported.

Make sure to remember these new settings.
o This module has an IP address of 192.168.79.1.
o The built-in web server uses TCP port 80 for HTTP communication.
¢ Login to the web server with the username 'Admin’ and password '1111".
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3.7. More Information

The “More Information” option in the main menu can be used to open the ICP DAS site in your

browser. The default URL is http://www.icpdas.com.

& C QR A F=2| 1921681526
e —_— N
——

ICP DAS

http://www.icpdas.cor—
| E—

Overview /ﬁ

LNG] == - I

IQH =%

Configuration + ICP
Authentication + DAS

Web HMI +

Pair Connection

More Information k

AR

ExoWISE)

AAir Quality Monitoring with ICP DAS

ESNE BAFE FHED ik BRER BERM

Also, refer to Section 3.2.2 Basic Settings to modify the URL if it is necessary.

SIS Basic Settings

Configuration =

i S Module Name ET-7255/PET-7255
Basic Settings ] Module
Information 801,800
Module /O Settings
Page Header ICP DAS
Authentication + ||-|I(g)|-n-|a[iu|r|
{First line) Color Red w Fontsize
Web HMI +
Pair Connection Page Header http:/iwww.icpdas.com
Information
{Second line) Color Green s Fontsize

More Information

Maximum of 16 characters {The content cannot include ° or " characters)

Maximum of 20 characters

Maximum of 50 characters

TR UL Maximum of 100 characters

[ More https:/fwww.icpdas.com/en/download/index.php L\'/ ]

Web Server Port a0
Modbus TCP

Port 502
Modbus TCP

Port (WAN) 502

This setting can be ignored if ET-7200/PET-7200 is not behind a router

SUBMIT‘ ‘
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Chapter 4. Modbus TCP/IP

With the support of the Modbus TCP protocol, the (P)ET-7000/(P)ET-7200 series module can
send Modbus data via Ethernet for remote I/O monitoring applications. Modbus TCP is an
Ethernet communication based on the Master/Slave (or Client/Server) architecture. The Master
sends a query or control command, and the Slave executes the Master's request according to
the function code in the command and then responds with a message to the Master.

The Modbus TCP Client connects to the (P)ET-7x00 with standard TCP/IP communication. Up to
12, Modbus TCP connections are available at one time for a (P)ET-7x00. Visit the website

http://www.modbus.org for more information about the Modbus protocol.

4.1. Modbus TCP/IP Message Format

Modbus TCP ADU consists of the Modbus Application Protocol (MBAP) Header and the Modbus
PDU. When sending a Modbus message, the MBAP header is used for identifying the Modbus
TCP package.

Modbus TCP Application Data Unit (ADU)

\ 4

a

MBAP Header Function Code Data

<4——————  Protocol Data Unit (PDU) ————————

MBAP Header

Length | Description

Transaction Identifier | 2 bytes | Specified by Modbus TCP Master (Client)

Protocol Identifier 2 bytes | 0 = Modbus protocol

2 bytes | Number of following bytes

Length Field ) . .
(Counting from the Unit Identifier to the last data of PDU)

Unit Identifier 1 byte | Identification of the remote Slave device
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Function Code

Modbus TCP supports several function codes, and the Slave device can perform actions
according to function codes. The Modbus/TCP feature of the ET-7x00/PET-7x00 series module
supports eight function codes, which allows read/write data from/to the register.

Function Code ‘ Function

01 (0x01) Read Coil Status

02 (0x02) Read Input Status

03 (0x03) Read Holding Registers
04 (0x04) Read Input Registers

05 (0x05) Force Single Coil

06 (0x06) Preset Single Register

15 (OxOF) Force Multiple Coils

16 (0x10) Preset Multiple Registers

Any function codes that are not supported by ET-7000/ET-7200 will be replied to with an

exception code to inform the Client to do appropriate actions

Data

The data field is used to specify the register’s address of the Slave device to be accessed. In
addition, the data field needs to contain the necessary information according to the function

code, such as the number of registers to be accessed.
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Response

When the Master sends a request to the Slave device, the following conditions may occur.

1. If the Slave receives the request and no communication error occurs, it will make a normal

response.

2. If the Slave does not receive a request due to a communication error or if the unit ID in the

request does not match, it will not respond.

3. If the Slave receives a request but the function code is not supported or the specified register
address is incorrect, it will respond with an exception code to notify the Master for

appropriate processing.

Client (Master) Server (Slave)

PDU

Function Code + Data Request —_—)

Normal Response
Function Code + Data Response

Exception Response
Exception Function Code + Exception Code
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4.2. Function Code

4.2.1. 01 (0x01) Read Coils

This function code is used to read the status of digital outputs.

Here is an example of a request to read two digital outputs of the ET-7026/PET-7026 module:

Request Response

Field Name (Hex) Field Name (Hex)
01 01
02 02
00 00
MBAP Header MBAP Header
00 00
00 00
06 04
Unit ID 01 Unit ID 01
Function Code 01 Function Code 01
Hi 00 Byte Count 01
Starting Address
Lo 00 Outputs Status (0-1) 02
Hi 00
Channels
Lo 02

The status of outputs in the Modbus response is expressed in hexadecimal 02, also binary 0000
0010. The LSB (Least Significant Bit) indicates the status of DOO (0=0OFF) and the bitl indicates
the status of DO1 (1=0N).
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4.2.2. 02 (0x02) Read Discrete Inputs

This function code is used to read the status of digital inputs.

Here is an example of a request to read two digital inputs of the ET-7026/PET-7026 module:

Request ‘ Response
Field Name (Hex) Field Name (Hex)
01 01
02 02
00 00
MBAP Header MBAP Header
00 00
00 00
06 04
Unit ID 01 Unit ID 01
Function Code 02 Function Code 02
Hi 00 Byte Count 01
Starting Address —
Lo 00 Digital Inputs Status (0-1) 03
Hi 00
Quantity of Inputs
Lo 02

The status of inputs in the Modbus response is expressed in hexadecimal 03, also binary 0000
0011. The LSB (Least Significant Bit) indicates the status of DIO (0=OFF) and the bitl indicates
the status of DI1 (1=0ON).
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4.2.3. 03 (0x03) Read Holding Registers

This function code is used to read the value of analog outputs.

Here is an example of a request to read two analog outputs of the ET-7026/PET-7026 module:

Request ‘ Response
Field Name (Hex) Field Name (Hex)
01 01
02 02
00 00
MBAP Header MBAP Header
00 00
00 00
06 07
Unit ID 01 Unit ID 01
Function Code 03 Function Code 03
Hi 00 Byte Count 04
Starting Address
Lo 00 Hi 02
Register Value (AOO0)
Hi 00 Lo 2B
Quantity of Outputs
Lo 02 . Hi 00
Register Value (AO1)
Lo 64

The AO value is made up of 1 word (2 bytes). The AOO value in the Modbus response is
expressed in hexadecimal 022B, i.e., decimal 555. The AO1 value is expressed in hexadecimal
0064, i.e., decimal 100.
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4.2.4. 04 (0x04) Read Inputs Registers

This function code is used to read the value of analog inputs.

Here is an example of a request to read two analog inputs of the ET-7026/PET-7026 module:

Request ‘ Response
Field Name (Hex) Field Name (Hex)
01 01
02 02
00 00
MBAP Header MBAP Header
00 00
00 00
06 07
Unit ID 01 Unit ID 01
Function Code 04 Function Code 04
Hi 00 Byte Count 04
Starting Address
Lo 00 Hi 00
Register Value (AlO)
Hi 00 Lo 0A
Quantity of Inputs
Lo 02 Hi 00
Register Value (All)
Lo 64

The Al value is made up of 1 word (2 bytes). The AlO value in the Modbus response is expressed
in hexadecimal 000A, i.e., decimal 10. The All value is expressed in hexadecimal 0064, i.e.,
decimal 100.
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4.2.5. 05 (0x05) Write Single Coil

This function code is used to write a single DO to either ON or OFF.

Here is an example of a request to write DO1 of ET-7026/PET-7026 ON:

Request ‘ Response
Field Name (Hex) Field Name (Hex)
01 01
02 02
00 00
MBAP Header MBAP Header
00 00
00 00
06 06
Unit ID 01 Unit ID 01
Function Code 05 Function Code 05
Hi 00 Hi 00
Output Address Output Address
Lo 01 Lo 01
Hi FF Hi FF
Output Value Output Value
Lo 00 Lo 00

In the Modbus request, the output value is FFOO in Hex which means to output ON; the output
value is 0000 in Hex which means to output OFF. The normal response is an echo of the request,
returned after the DO status has been written.

ET-7X00/PET-7X00 User Manual P103




4.2.6. 06 (0x06) Write Single Register

This function code is used to write a single AO value. The normal response is an echo of the
request, returned after the value has been written.

Here is an example of a request to write AO1 of ET-7026/PET-7026 to 55 FF (hex):

Request Response

Field Name (Hex) Field Name (Hex)
01 01
02 02
00 00
MBAP Header MBAP Header
00 00
00 00
06 06
Unit ID 01 Unit ID 01
Function Code 06 Function Code 06
Hi 00 Hi 00
Register Address Register Address
Lo 01 Lo 01
Hi 55 Hi 55
Register Value Register Value
Lo FF Lo FF
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4.2.7. 15 (OxOF) Write Multiple Coils

This function code is used to write several DO to either ON or OFF.

The requested ON/OFF states are specified by the contents of the request data field. A logical ‘1’
in a bit position of the field requests the corresponding output to be ON. A logical ‘0O’ requests it
to be OFF. The normal response returns the function code, starting address, and several digital
outputs to be written.

Here is an example of a request to write a series of 2 digital outputs starting at DOO:

The request data content is one byte: 02 hex (0000 0010 binary). The binary bits correspond to
the outputs in the following way:

Bit (0-7)
Output - - - - - - DO1 DOO

Request w Response
Field Name (Hex) Field Name (Hex)
01 01
02 02
00 00
MBAP Header MBAP Header
00 00
00 00
08 06
Unit ID 01 Unit ID 01
Function Code OF Function Code OF
Hi 00 Hi 00
Starting Address Starting Address
Lo 00 Lo 00
Hi 00 Hi 00
Quantity of Outputs Quantity Value
Lo 02 Lo 02
Byte Count 01
Outputs Value Lo 02
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4.2.8. 16 (0x10) Write Multiple Registers

This function code is used to write several AO values. The normal response returns the function
code, starting address, and the number of analog outputs to be written.

Here is an example of a request to write two AO values starting at AOO:

Request Response

Field Name (Hex) Field Name (Hex)
01 01
02 02
00 00
MBAP Header MBAP Header
00 00
00 00
0B 06
Unit ID 01 Unit ID 01
Function Code 10 Function Code 10
Hi 00 Hi 00
Starting Address Starting Address
Lo 00 Lo 00
Hi 00 Hi 00
Quantity of Registers Quantity Value
Lo 02 Lo 02
Byte Count 04
Hi 00
Lo 0A
Registers Value
Hi 01
Lo 02

The AO value is made up of 1 word (2 bytes). In the Modbus request, the AOO value to be
written is 000A in hexadecimal and the AO1 value to be written is 0064 in hexadecimal.
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4.3. Modbus Master Simulators

In the previous section, we introduced the Modbus communication protocol. Now, we will
describe how to achieve the Modbus/TCP communication between the ET-7x00/PET-7x00
module and PC-connection.

4.3.1. Modbus/TCP Client

Modbus Utility is a Modbus master simulator and test utility designed primarily to help users
who want to test and simulate the Modbus protocol. Using the Modbus/TCP Client application,
you can compose and send individual Modbus requests to a Modbus slave, and it can also
continually poll (send read and write requests to) the slave. Subsequently, you can re-run the

sequence of commands.

For each Modbus request, you specify the slave ID, function code, starting address, and quantity.
You can refer to the previous section for more detailed information about the Modbus

communication protocol. The software can be obtained from the website at:

www.icpdas.com/en/product/guide+Software+Development__Tools+Modbus__Tool#676 or

www.icpdas.com/en/download/show.php?num=1028

The following instructions will help you to read the status of digital inputs in an ET-7026 by using
the Modbus Utility.

Step 1: Right-click the Modbus Utility and select the Run as administrator option. Next, click
the Modbus/TCP button for the ET-7000 module.

MBus

F Open

Modbus Run as admimistrator
Utility

Select Controller

Select Controller....

®

 Modbus/TCP Modbus/TCP Modbus/RTU
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Step 2: Select the Modbus/TCP Client item from the Client Tools menu.

1 Modbus Utility Ver1.85

2021,06/30

File Window

- |
= &
Load Sav
I-10ET-

Client Toals

Modbus/TCP Client
Modbus/RTU Client \ |
UDP Search =<

Update Firmware

Settings Help

Help

u

Exit

Cnunten‘Freq Settings

Step 3: Enter the IP address of ET-7026 in the Modbus TCP section and click the “Connect”
button to connect the module.

ModbusTCP

|1921aa1525

Port 502

Protocol Description

FC1 Read multiple coils status [Q=wxs] for DO

[Prefized & bytes for Modbus/TCP protocol]
Byte 0: Transaction identifier - copied by server - usualhy 0
Byte 1: Transaction identifier - copied by server - usualy 0

Byte Z: Protocol identifier=0

Byte 3: Protocol identifier=0

Cn:nnneq Disconnect
[~ Datalog

Step 4:

Byte 4: Field Length (upper byte)=0

In this case, the request is to read the status of DIO and DI1 on ET-7026 and its Modbus

ID is “1”. Click the “Send Command” button to send the Modbus request to ET-7026.

[ MBTCP Ve

ModbusTCP
P |192.168.15.26

Port [502

Connect | Disconnect |

| Datalog

Polling Mode [Mo w aiting]
Stkart ‘ Stop |

Timer Mode [Fixed Peniod]

Interval | 100 ms Set

ﬁ’rutucul Description

\

FC2 Read multiple input dizcretes [Txsxx=] for DI

=]

4

[Prefixed & bytes for Modbus/TCP protocol]
Byte 0: Transaction identifier - copied by server - usualhy 0
Byte 1: Transaction identifier - copied by server - usualhy 0
Byte 2: Protocol identifier=0
Bwte 3: Protocol identifier=0

>

\ Byte 4: Field Length {upper byte}=0

FC2: Read multiple DI

|/

Statistic:
Difference
Commands in Packet [~ Responzes
[Juantity

Clear Statistic:

Total Packet Size [Bytesz] IW Total Packet Size [Bytesz] 0

Packet Quantity Sent

Falling or Timer Mode [Dated/Time)
Start Tirne |

Start Time

Ii li Packet Quantity Received 0

Palling Mode Timing [mz]

R 0

Average

Header

ID=1, Function Code=2, Starting Address=00, Quantity of Inputs=02

noo

B Bytel] [ByteZ]" [Byted] [Byted] [Buteb]
|12E|EIEIEl12EIEIDE l

ET-7X00/PET-7X00 User Manual P108

Senﬁmand |



Step 5: If no error occurs, a data field of a response from the ET-7026 to the Modbus TCP
Client contains the status of digital inputs of ET-7026.

w, MBTCP Ver. 1.1.5

~ModbusTCP ~Protocol Description
FC2 Read multiple input dizcretes [1xeme] for DI -
p 1921681526 TI
Port |5D2 [Response]
Byte 0: Net ID (Station number)
Cannect | Disconnect | Byte 1:  FC=02 )
Byte 2: Byte count of response (B=(bit count + TWa8)
™ Datalog J Byte 3-(B+2): Bit values (least significant is first coil) -
— Palling Mode [Mo waiting]——— [~ Statistic N Clear Statishic I—
Difference \
Start | Stop | — Commands in Packet [~ Responses

Total Packet Size [B_I,Ites]l 12 I% Total Packet Size [Bptes] I 10
.00 %
Packet Quantity Sent I 1 Packet Quartity Rec ivedl 1
— Timer Mode [Fized Period) I n

—Paling or Timer tMode [Date/Time]—— [~ Polling Mode Timing [md]———————
Interval [ 100 ms  get !
_I Start Time I Start Time R I 0 Ayerage

Min | 1000 000

Sz Iz | Stop Time

Start | Stop |

[Bute0] [Butel] [Byted] [Buted] [Byted] [Byteh] /
120006 120002
[ByteO] [Butel] [ByteZ] [Buted] [Bwted] [Buteb]

[ByteO] [Bytel] [Byte
01 0200000004 -+01 0201 00

07 02 000000 06 --> 01 02 0000 00 02

ID=01, Function Code=02, Byte Count=01, DIO and DI1=OFF

Clear Lists EXIT Program

For a more detailed description of this function code, see the “Protocol Description” group box.

ET-7X00/PET-7X00 User Manual P109



4.3.2. Modbus Master Tool

Modbus Master Tool is a Modbus master simulator designed by ICP DAS. It is used to help
developers of Modbus slave devices or others that want to test the Modbus connection.
The software can be obtained from the website at:

www.icpdas.com/en/product/guide+Software+Development__Tools+Modbus__Tool#674
The following are step-by-step instructions on how to read the DO status of PET-7026.

Step 1: Double-click the “ModbusMasterToolPC.exe” to open it.
ModbushMasterToolPC.exe
Maodbus Master Tool (PC)
ICP DAS

Step 2:  Click the “Setup > Definition” in the menu bar to setup the parameters.

File || Setup | Connection Window About
| Definition K |

Tew Vringow \

Slave
Errof
Al (L, Value Description
0 (0x0) 0

1(0x1)
2 (0x2)
3 (0x3)
4 (0x4)
5 (0x5)
6 (0x6)
7 (0x7)
8 (0x8)
9 (0x9)

Cet Value

Set Description

o T e Y e Y e Y s Y e Y Y s Y s
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We use the same example in section 4.5.1; you can see the parameters in the table.

r .
Step . You can go to “Modules I/0 Settings”
Data Field (Hex) / (section 3.2.3) to check/set the ID.
Unit Identifier 01 .
29 Function Cade 01 4 01 (0x01) Read Coils
. Starting Address Hi 00
Starting Address Lo 00 1" Sstarting from DOO
4 Quantity of Outputs Hi 00
Quantity of Outputs Lo 02 1= Read two channels

W Definition

Slave 1D: @ oK
Type: Read Coils Status (Owow) for DO

ot

Addresses. @ Base 0 O Base 1 Cancel
Address: 0

Length: 2 G 00000 to 00001
Format: Singed Int16 “

Descriptions [ Clear All Descriptions

Tips & Warnings

Q When reading or writing the AO or Al channel, select the “Hex” options in
the “Format” drop-up menu.
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Step 3:  Click the “Connection > Connect” to set TCP Connection.

File Setup | Connection | Window About

=| Connect |
E Masterd Disc-:unnen:t\
Slave 1D = 11
Error=0
DO (0x) Base 0 Value Description
0 (0x0) 0
1(0x1) 0

1. Select “TCP/IP” in the “Interface” field.
2. Fill out the PET-7026’s IP address in the “Remote Server IP”.

3. You can keep the settings of other fields or change them then click OK.

[

Interface: ‘Tcpﬂpv y Scan Interval(ms): 220

Remote Server IP: |192.168.}'9.2| 2. Timeout(ms):
Modbus TCP Port: |5|}2 ‘ Delay Between Poll(ms):

Cancel oK \\’-—

Now, the DO status of PET-7026 will show on the screen. (1: ON; 0: OFF)

W Modbus Master Tool V1.1.5.0 2021,/06/04D:\uninstall_toolM...

File Setup Connection ‘Window About

Ld Masterd
SlavelD=1,FC=1
Error=0
DO (0x) Base O Value Description

1 (0x1) 0

Connection is established. IP= 192.168.79.2
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4.4. Modbus Demo Programs

nModbus is a C# 3.0 implementation of the Modbus protocol. It is developed and maintained
voluntarily and provided free of change.

The DLL based on the official releases from http://nmodbus.googlecode.com was verified and

improved. Programmers can use the DLL released to develop a Modbus application for regular
Windows-based PCs.

The relevant Modbus demo and SDK can be obtained from the following ICP DAS website.

e Documents, DLL, and Demo:

https://www.icpdas.com/en/download/index.php?root=&model=&kw=nModbus
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Chapter 5. Calibration

Tips & Warnings

A It is not recommended that calibration be performed until the process is fully
understood.

5.1. Voltage and Current Calibration

Analog Input Calibration Requirement for ET-7x00/PET-7x00

Connect the calibration voltage/current source to channel 0 and only channel 0 should be
enabled during calibration.

Type Code

The following table shows all of the type codes for use in voltage and current, you can use it
upon the model number of ET-7x00/PET-7x00 (e.g. ET-7017 can use type 07 ~ 1A).

Zero Input oOmvVv oOmvVv 0OmvVv 0mV oV
Span Input +15 mV +50 mV +100 mV +500 mV +1V
Zero Input ov 0OmA OmA ov ov
Span Input +2.5V +20 mA +20 mA +10V +5V
Zero Input ov 0omvV 0omvV O0mA 0OmA
Span Input +1V +500 mV +150 mV +20 mA +20 mA
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The following steps will show you how to calibrate the ET-7017 (8 Al, 4 DO):
Step 1: Warm up the module for 30 minutes.

Step 2: Enable channel 0 to calibrate and disable other channels.
Go to the configuration page of Modules I/0 Settings, and set AlO as ON and the others
as OFF.

Step 3: Set the type code to the type you want to calibrate.
Select the Al range (e.g. 09, -5V ~ 5V) then click the “Submit” button.

S Analog Input Settings
Configuration - Channel Q Range
Network Settings I
Cho ® Enable ' Disable | 09,-5~5V e £
Basic Seftings
O Enable @ Disable\ 08, -10~10V v
Module /O Settings :
Ch2 @] ® pi 08, -10~10V v
Authentication + Enable Disable .
Web HMI + Ch3 ) Enable ® Disable | 08 -10~10V v
Pair Connection Ch4 ) Enable @ Disable | 08,-10~10V -
More Information Ch5 ) Enable ® Disable 08, -10~10V v
Ché ) Enable @ Disable | 08, -10~10V -
Qh? ) Enable @ Disable / 08,-10~10V ~
2.

‘ SUBMIT !‘

Step 4: Enable calibration.

We will complete steps 4 to 8 by using Modbus Master Tool.

Modbus Master Tool can be obtained from the ICP DAS FTP site at:

https://www.icpdas.com/en/product/guide+Software+Development__Tools+Modbus__Tool#674
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4.1 Double-click the “ModbusMasterToolPC.exe” to open it and click the “Setup >

Definition” in the menu bar to setup the parameters.

@ ™ Modbus Master Tool V1.1.5_
File | Setup | Connectig Window  About

ddod bushlaster ToolPiC el —
" @ Modbus Master Tool (PO W Mal Definition { 2. A
ICF D2 .
Slave Mew Windo
Error Set Value
DO Set Description Value Descript

Refer to Section 3.2.3.
Modules 1/0 Settings - Modbus Definition.

Slave ID: 1
Type: Read Coils Status (Oxxx) for DO v
\ T anenl
Addresses: @ Base0 O Base 1 )
Address: Select this item no matter what
kind of the module you used.

Length: WBE;G |

Format: Singed Int16
Inged Refer to the table below. The Modbus

Descriptions [ Clear All Descri
b Pl address (830 to 832) for calibration.
L J

/U

Modbus Address for Calibration

Register Points Description Access Type
Enable/Disable Calibration
00830 1 0=Disabled R/W
1=Enabled
00831 1 Zero calibration command of chO (1 = run) W (Pulse)
00832 1 Span calibration command of ch0 (1 = run) W (Pulse)

Note: When calibrating the current type (i.e. type 06, 07, and 1A), the jumper of the
corresponding channel should be short.

Refer to the ET-7x00 and PET-7x00 Register Table for details.
https://www.icpdas.com/en/download/show.php?num=2217
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4.2 Click the “Connection > Connect” in the menu bar and enter ET-7017’s IP address to

establish a TCP Connection.

File Setup | Connection | Window About
| Connect |
mMasterﬂ R

Disconnec
m Slave 1D = 1 Lo _
Interface: |Tcp/IP v Scan Interval(ms): 220

Remote Server IP: [192.168.15.17 | Timeout(ms): |200

Modbus TCP Port: 502 Delay Between Poll(ms): |20

Cancel OK \

4.3 Double-click on address 830 to set it as “ON”. (Enable Calibration)

File Setup Connection Window About

L Master0 =0 ==

SlavelD =1, FC =1

Error=0
DO (0x) Base 0 Value Description
830 (0x33E)
831 (0x33F)
832 (0x340)

W Coil Value

O OFF DK\

Cancel

Step 5: Apply the zero calibration voltage/current to channel 0.

In this example, we use type code - 09 and its “Zero Input” is 0 V.

Input Range -5V~ 45V
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Step 6: Send the zero calibration command.

Double-click on address 831 to set it as ON. If the calibration is successful, the value
will return 0.

File Setup Connection Window About

L Master0 fo o=
SlavelD=1,FC =1
Error=0
DO (0x) Base 0 Value Description
830 (0x33E) 1
831 (0x33F) 0
832 {meﬂ} W Coil Value

O OFF DK\

Cancel

Step 7: Apply the span calibration voltage/current to channel 0.

In this example, we use type code - 09 and its “Span Input” is +5 V.

Input Range -5V~ +5V

Step 8: Send the span calibration command.

Double-click on address 832 to set it as ON. If the calibration is successful, the value
will return 0.

Fle Setup Connection Window About

L Masterd [= ][O |me]
SlavelD=1,FC =1
Error=0
DO (0x) Base 0 Value Description
830 (0x33E) 1
831 (0x33F) W Coil Value
832 (0x340)

O OFF OK

Cancel

Step 9: Disable calibration.

As figure above, double-click on address 830 to set it as “OFF”.
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5.2. Thermocouple Calibration

Type Code

The following table shows all of the type codes for use in the thermocouple.

14 18 OE 10 12 13 15 16 19

Thermocouple 00 01 02
Calibration Range
Zero Input 0mV 0mV 0mV
Span Input +15 mV +50 mV +100 mV

The calibration procedure is similar to section 5.1. But, the difference between them is that the
ET-7x00/PET-7x00 doesn’t directly support type code - OE ~ 19 for Al calibration, so you need to
change the channel 0 as a range - 00 ~ 02 to complete the work, refer to section 5.1 step 3.

Step1 Warm up the module for the latest 30 minutes.
Step 2 Set the type code to the type you wish to calibrate.
Step 3 Enable calibration.

Step 4 Apply the zero calibration voltage to channel 0.
Step 5 Send the zero calibration command.

Step 6 Apply the span calibration voltage to channel 0.
Step 7 Send the span calibration command.

Step 8 Disable calibration.

For example
If you want to calibrate type OE, you need to set the Range of channel 0 to [01] £50 mV.

Modbus Settings (Al Basic Setting)

Range (40427} Enable (00595}

cho | [01] +-S0rmv v | OF ON

chi | [05] +i-2.5v v ofF * | onl |
chz [05] +/-2.5v v OF ON
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5.3. RTD Calibration

Type Code

The following table shows all of the type codes for use in RTD calibration.

Type Code 20~ 29 2E 2F 80 81 83 2B 2C 82 2A 2D
Zero Ca!ibration 00 00 0Q
Resistor
Span Calibration 375 Q 200 Q 3200 Q
Resistor

Modbus Address for Calibration

Register Points Description Access Type
Enable/Disable Calibration
00830 1 0=Disabled R/W
1=Enabled
00831 1 Zero calibration command of ch0 (1=run) W (Pulse)
00832 1 Span calibration command of chO (1=run) W (Pulse)
00833 1 Zero calibration command of ch1 (1=run) W (Pulse)
00834 1 Span calibration command of ch1 (1=run) W (Pulse)
00835 1 Zero calibration command of ch2 (1=run) W (Pulse)
00836 1 Span calibration command of ch2 (1=run) W (Pulse)
00837 1 Zero calibration command of ch3 (1=run) W (Pulse)
00838 1 Span calibration command of ch3 (1=run) W (Pulse)
00839 1 Zero calibration command of ch4 (1=run) W (Pulse)
00840 1 Span calibration command of ch4 (1=run) W (Pulse)
00841 1 Zero calibration command of ch5 (1=run) W (Pulse)
00842 1 Span calibration command of ch5 (1=run) W (Pulse)

The calibration procedure is similar to section 5.1. However, the RTD calibration required an
external resistor and must be calibrated for each channel rather than just the chO we mentioned
before.
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The calibration procedure is as follows:
Step1l Warm up the module for the latest 30 minutes.
Step 2 Set the type code to the type you wish to calibrate.
Step 3 Enable calibration.

Step 4 Connect the zero calibration resistor.
(Refer to the table — Type Code)

Step 5 Send the zero calibration command.
(Refer to the table - Modbus Address for Calibration)

Step 6 Connect the span calibration resistor.
(Refer to the table — Type Code)

Step 7 Send the span calibration command.
(Refer to the table - Modbus Address for Calibration)

Step 8 Disable calibration.
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5.4. Recover Calibration to the Factory Setting

In the Modules 1I/O Settings — Analog Input Settings configuration page, click the "Restore

Analog Calibration to Factory Settings" item and click the Submit button to complete the

function.

Overview

Configuration
Metwork Settings

Basic Settings

Maedule /O Settings

Authentication

Web HMI

Pair Connection

More Information

Analog Input Settings

Channel Range
Cho ® Enable O Disable 09, -5~5V ~ | ([ Apply the current settings annels
Ch1 O Enable ® Disable  08,-10~10V v
Ch2 ) Enable ® Disable 08, -10~10V v
Ch3 ) Enable ® Disable 08, -10~10V v
Ch4 O Enable ® Disable 08, -10~10V v
Chs O Enable ® Disable 08, -10~10V v
Ché O Enable ® Disable 08 -10~10V v
Ch7 O Enable @ Disable 08,-10~10V v
SUBMIT
Modbus Address  Function
00628 Normal Mode (10 Hz)/Fast Mode (50 Hz) ® Normal mede O Fast mode
00629 60/50 Hz Rejection ® 60Hz O 50 Hz
00631 Data Format ® HEX 2's complement O Engineering
00632 Restore Analog Calibration to Factory Settings k

N\

‘ SUBMIT! ‘
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Chapter 6. MiniOS7 Utility Tools

MiniOS7 Utility is a tool for uploading firmware to flash memory and updating the OS to
ET-7x00/PET-7x00 module embedded with MiniOS7 with easiness and quickness.

If you haven’t the MiniOS7 Utility installed on your system, installation of the MiniOS7 Utility
should be the first step. Please refer to section “2.4 Installing MiniOS7 Utility” to install it.

6.1. Establishing a Connection

To upload firmware or update the OS to ET-7x00/PET-7x00 module, you must first establish a
connection between the PC and the ET-7x00/PET-7x00 module.

Step 1: Run the MiniOS7 Utility

Double-click the “MiniOS7 Utility” shortcut on your desktop.

Mini0ST Utility
Wer 3.27

74 MiniOS7 Utility Version 3.2.7

GFFile [p Connection - & Command Configuration =] Toals & Help =
Look ir: | | Mini0S7_Utiity BN < N 5 Lock in:| Disk A » @
M ame Sizel Type | Modified : | Mo | Marne Size Mndified|
bin File Folder 20221/,
FIRMWwWARE File Falder 202217,
05_IMAGE File Folder 20224/,
Q icpdas 1KB  URL File 20221/,
%] load232.dI 88KE  DLL File 20074
@ Fimi0 S 7_Utility. chrn 1.015KE  CHM File 2003410
ﬁ Fimi0S7_Ltility. exe 2544KB  EXE File 2015477
>[_1 FimiN S 7 _LIkility ini 1KB 1Ml File 20557
|_] uart.dll BEKE  DLL File 2006412
|| unins000.dat 18KE  DAT File 202241
ﬁl uninz000. exe 1.JEERE  EXE File 202217,
< >
[» ConnectionlF2) | & = (%] i B DosiFi1)| | @ SearchiF12)
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Step 2: Press the “F12” key or choose the “Search” option from the “Connection” menu

After pressing the “F12” key or choosing the “Search” option from the “Connection” menu, the
MiniOS7 utility performs a search of all modules on your network.

) Filem & Command Configuration

nection F2
Laoak in: = vI #
gl B Alt+F2 o?

M ame =il | Type
File Folder

File Folder

RLED L NP
Search  Options  Connect  Clear  IPsetting  Help -Eﬁil
Type |IF'.fF'nrt |Name |Alias |Ma$k |Gateway | A
| TCP BroadCast 192168.101.15 DL-302 EtherlO 255.255.0.0 192.168.1.1
|| TCP BroadCast 192.168.79.3 P/ET-2228 Etherl 0 285.255.0.0 192.168.1.1
|| TCF BroadCast 192.168.15.17 ET-70N7/PET-7017 285.255.0.0 192.168.1.1
|| TCP BroadCast 192.168.16.35 PET-702E ZR5.255.0.0 192168811
< >
Searchdone. | Check the status bar to monitor the progress of the search. £
\ J

Step 3: Click the IP address in the IP/Port field list and then click the “Connect” icon in the
toolbar

After the search has been completed, click the IP address for the ET-7x00/PET-7x00 module in

the IP/Port field list and then click the “Connect” icon in the toolbar to connect to the
ET-7x00/PET-7x00.

LT
& MiniO57 Scan

Search  Optionz \ Connect Clear [P zetting  Help E xit
Type Imt / \e I.i‘n.lias IMask IGatewa_l,l | ~
|| TCP BroadCast 192.162.101.15 \_\1-4!]2 Etherl0 258R.256.0.0 19216811
TCF BroadCast 192.168.79.2 T-2228 E therl 0 255.255.0.0 192168.1.1
I B| TCP BroadCast ET-7017/PET-7017 285.256.0.0 159216811 ]
|_|TCP BroadCast %PET-?E@E 255.255.0.0 19216811 o,
L4 >
Search done. Y
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Step 4: Check the connection symbol to make sure that the connection is established

A connection symbol is displayed on the top right side of the screen to make sure the connection

has been established.

4 MiniQS7 Utility Veersion 3.2.7

34 File [p Connection = & Command Configuration =] Tools &5 Help =

Look ir: I

RN N g=

Mini0S7_Lltility Lockin:|Di5kﬁ'~. v|
Mame |
bin Connection Status
FIRMwWARE
05_IMaGE ] ;
€ icpdas ; :|: Connected : Disconnected
load232.di : ] ; 5/8/9 ..
2 MiniDS7_Utiity.chm 1. ) 412429
ﬂMiniDS?_thilit_l,l.e:-:e 2,5&’._. S T T RL= e w1 o masAn .
3 ini0S 7 _ Lkl ini TEE Ml File 202z QEEI pazzword. htm FABD 28711
uart.dil SEKE  DLL File 2008 Q 2 reboot. him 352 2018420 .
D uning 000, dat 18KE  DaAT File 202: [JH22 reload him 02 2074246
ﬁ' unins000.exe 1,166KE  EXE File 202 [J23 seftinghtm 8965 20184844 .
< S skeleton.ces 11,452 2M412/29..
g T0ET-70FAPET-701 7P 192.168.15.17F Port: 10000 via TCP, 27

ﬁ Connection(F2] @ |Jpload(F5] & DizkToollFE] | =] InfalF7)

) DeletefFS) | & Refresh(Fd) &5 ConsaleF10)

»
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6.2. Exchanging the Protocol (TCP/IP to UDP)

MiniOS7 Utility supports both UDP and TCP protocols. For MiniOS7 Utility, the TCP/IP is the
default protocol for communicating with ET-7x00/PET-7x00, and the UDP is used to update the

0S. Changing the protocol to UDP if you want to update the OS.

Step 1: Establish a connection to the ET-7x00/PET-7x00

For more information, refer to section “6.1. Establishing a Connection”.

Step 2: Stop running the firmware

Right-click the file list of the right side windows, and then choose “Quit Firmware” to stop the

firmware running and exchange TCP/IP protocol to UDP protocol.

4 MiniOS7 Utility Versi

33 File( [p Connection ~ Command Configuration =] Tools €8 Help =

Look jr | || Mini0S7_Utiy loge Lock in:| Disk A v 94,027 @Jﬁ'
bptes

Mame Size | Type | Mod | No | Name | Size | Madified | ~
bin File Folder 2022 {[H 32 Lo 100D 724
FIRMWARE File Folder  202: &) : . aa 8/5/23
05_IMAGE File Folder 2022 [Q[ Right-click the file list ]‘\?xzm

 icpdas KB URL File 20Z |[F16  ypdleet him 17,207 2018/11/14..

4] load232.dI B8KE  DLL File 2007 63K 018/6/9 ..

(2 Mini0S 7 _Utility.chm 1015KE CHMFile 2005 (18 Run

#8 Mini0S 7_Utilty. exe 2544KB  EXE File Nl SEE T R T

L] Mini0S7_Utiity.ini KB INI File 202 g0 SRt Tes .

4] wart il S6KE  DLL File 2006 [© 2 :

] uninsD00 dat 1BKB DATFle 202 gzz Erase Disk -

ﬁ!uninsﬂﬂﬂ.exe 1.16EKE  EXE File 202z 923 m

< > B skeleton.css 11&2 201412425

10ET-7O0T7/PET-A0 7 1F:192.168.15.17 Pork: 10000 via TCF, 27

[ CorrectionlF2) |5 Upload(F5) 3% DiskToclFE) T InfolF7) ) Delete(FS) & RefreshiFS) &5 Console(F10)

Step 3: Click the “Yes” button to continue and the settings will take effect

After executing the Quick Firmware
command, the “Confirm” dialog will
appear, and then click the “Yes”
button to continue and stop the

firmware running.

Caonfirm

Your MiniO% seems doesn't support UDP connection.
Quit firmware may lost you connection!

If you can't connect again, you may connect by RS232.
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6.3. Updating the OS

Additional features to ET-7x00/PET-7x00 OS will continue to be added in the future, so we
advise you to periodically check with the ICP DAS website for the latest updates.

6.3.1. Using the MiniOS7 Utility

Step 1: Download the latest version of the MiniOS7 OS image

ET7K_UDP_YYYYMMDD.img

I—» Release Date

Protocol Type

Module Type

For ET-7000/PET-7000 series module:

The latest version of the MiniOS7 OS image can be obtained from the ICP DAS website at:

https://www.icpdas.com/en/download/show.php?num=2235

For ET-7200/PET-7200 series module:

The latest version of the MiniOS7 OS image can be obtained from the ICP DAS website at:

https://www.icpdas.com/en/download/show.php?num=2236

Step 2: Be sure that the switch is set to the “Init” position and then reboot the module

Normal
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Step 3: Establish a connection to ET-7x00/PET-7x00

Refer to section “6.1. Establishing a Connection & 6.2 Exchange the protocol”. Waiting for a while
to search available UDP devices.

[ 7% IP Setting

N LE D L I

Search  Ophons Cooeect Clear 1P zetting Help E xit IF: |1 92.168.15.17
Type I |P#Part I M arre -
b azk: I
IJDP BroadCast 192168.1.242
#|UDP BroadCast ET?_LDP G ateway: I“

JDF BroadCast

192.168.1.241

Aliaz: I

< Double-click the UDP module ’*DHEP

f* Dizable = Enable

Search done.

Cahicel |

Tips & Warnings N\

If the connection fails, it is recommended to click the “Options” from the “Configuration”
menu to change the “Response Timeout” setting (e.g., 1200 ms).

% Mini0S7 Utility Version 3.2.7

L33 File [p Connection ~ & Command Configuration = Tools &% Help ~

Options

Look jr: I R0 S 7 _Litiliky

.

% Options

System | TCP/UDP Search |

[~ Save last directany
[~ Open last connection

¥ Compress EXE files before upload

—Connection

Delay Eetween Polls |2EIEI e
Fesponse Timeout I‘I 200 s

Refresh Fety |5 times
 Display Filter
[~ Filtered | [F.eme; “.tat: img; *.bin)
oK kJ Cancel | Help |
N\
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Step 4: Choose “Update MiniOS7 Image” from the “File” menu

Choose “Update MiniOS7 Image” from the File menu to start the update procedure.

[]
C};J File Connection = 4 Command Configuration =] Tools €8 Help
d » 0
]" Qo ¥ £ Lockin:|DiSkﬁ°~ V| Iﬁl
i Hot List Ctrl+D
Size | Type [ Moc {Ma [ Name [ Size|  Modiied [ A
Exit Alt+X FilzFolder 202 |E0 7180ewini 0 201941424 .
FIRMWARE File Folder 202 (&1 acce_ip.htm 5807 2018/7411 ..
05_IMAGE File Folder 202 |[F2 autoewec. bat B 2018/3/5 ..
eicpdas 1EB  URL File 202 @3 COmm_api.js E.733 20131/23 .
lnad232.di BEKE  DLL File 20 |{[E4  connpng 2381 2016/7/5 .
(2 MiniD37_LUitlty. chn 1.015KB  CHM File 200 {E5 custom.css 2468 2018/3/22 ..
B MiniDS7_Utilty. exe 2544KB  EXE File 0 |Es edthm 11,943 2018/841 ..
£2] Mini0S7_Utiiy.ini KB INIFile 202 |{E7  edipthtm 8392 20181113,
uart.dl SEKE  DLL File 200 |BEls etfii7.ese 127613 20194124
| ] urins000. dat 12KE  DAT File 202 {[EH9  indeshim SE1 2018/3/5 ..
ﬁluninsﬂﬂﬂ.exe 1.6EKB  EXE File 202 [J o io.jz 5637 2852 .
" s> B javahmihtm 23887 2018/9/25..
[p CornectionlF2) (S UploadiFS)| | &% DiskToclFE)| | InfolF7)| D DeletelF8) | & RefreshiFd)| | &5 Console(F10) >

Step 5: Select the latest version of the MiniOS7 OS image

After choosing the update MiniOS7 Image command, the “Select MiniOS7 Image file” dialog will
appear, and then select the latest version of the MiniOS7 OS image. Note that DO NOT update
the same version as the current one.

4 Select MiniO57 Image file

Look in: I 05_Image j = |‘=_°F Ef~

* ) ET7K_UDP_20161124.img \

Quick access

Desktop

Libraries

2

This PC

é

Network

File: name: IEWK_UDP_E'M'E‘I 124img j Open

Files of type: IOS Image LI Cancel
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Step 6: Click “OK” to finish the procedure

After confirming the command, you just need to wait a while until the following dialog appears,

and then click the “OK” button to finish the procedure.

MiniOS7 Utility Verion 3.... [X]

Pleass wadt a while for rebooting ..

Step 7: To check the OS version

“s
I

After pressing “F7” or choosing
“Build” entry.

4 Mini0S7 Ukility Version 3.2.7

nfo” from the “Command” menu, check the OS version of the

CE;IFiIE [p Connection - 4 Command Configuration ] Tools

MiniOS7 Information

Upload
Look jn: | | Mini0S7_Lkity ploa
DiskTool
Warme Refresh
bir
FIRMWARE 05 Type

F5
=]
F& @ ?
FS = | ki
Folder 200
Falder 200

File Help
= Al category I key I value
-LocaHost  p[Basic Prampt ET7K_LIDP
-~ Basic Basic 0s Mini057_LIDP
- Memery B sic Heardizs ET-7K
3 gz::;o'i (I Basic Buid Version 2.04 000 Nov 24 2016 11:17:38 ~_
| |Basic Time T A8
a Bazic Init* pity =
| |Basic CPU Version 2.04 000 Moy 24 2016 11:17:39
|| B azic Reset by
a ComPoart COmM1 120301
|| ComPart COmM2 115200,8.0.1
|| CamPart CO3 9600,8,0,1
|| ComPart COM4 9E00.2,0,1
|| CamPart COKMS 9600,8,0,1
ComPaort COME 9600,8,0.1
ComPart COM7 9600.8,0.1
ComPaort COMS 9E00,2,0,1
LocalHost 05 Yerzsion
a LocalHost Phwyzical Memary 17080k
LocalHost CPU Freguency 3000
|| LocalHost IF Address 192.168.73.200
a LocalHost ComPort COm1
£
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6.3.2. Using the 7188EU.exe and Command Line

Note: If you cannot update OS successfully, use the method of the command line instead.

Step 1: Be sure that the switch is set to the “Init” position and then reboot the module
It is necessary to update the MinisOS7 image under the INIT mode, adjust the switch to INIT

on the back of the module, and reboot.

Step 2: Run the MiniOS7 Utility and the file folder of the MinisOS7 image.

¥ MiniOS7 Utility Version 3.2.7 — O XK

34 File [p Connection ~ & Command [£] Configuration = Tools 48 Help ~

Look jn: | | ET-7000 ;kg} s il Lock in:|Disk A v @

Name | Size | Type\ No | Name [ Size | Modified |
0 ET7K_UDP_20080730 B4KB IMG File
0 ET7K_UDP_200390512 B4KB IMG File
0 ET7K_UDP_20030604 B4KB IMG File
ET7K_UDP_20161124 IMG File
< >
i
[p ConnectionF2) | -~ | (X} = >

Step 3: Connect to the module by using UDP
Click Tools > 7188EU on the menu bar and enter “/s: IP address of the module /p:23” in the

“Parameters” dialog.

Description of parameters:
/s5:192.168.255.1 —> IP address of the module

/p:23 - UDP Port 23 (fixed)
33 File [p Connection ~ &« Command [£] ConfiguratioHe|pv
_ ) TEXW
Lookin: | ET-7000 RN 7188EU
Name l Size | Type r18sE
0ET?K_UDF‘_2[I[IEIU?3[] b4KB  IMG File Send232
€I ET7K_UDP, 7188EU Parameters X ndTCP
SendTC
CIET7K_UDP, N
VxComm Utility
Parameters: ] |
|/5:192.168.15.17 /p:23 J
L < I Cancel |
\
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Step 4: Upload the MiniOS7 image

Press Enter to see “ET7K_UDP>" in the window and input the upload command, then press Enter.
Also, press ALT + E and enter the full name of the image file (e.g., ET7K_UDP_20161124.img)

B! [UDP]Connect to 192.168.15.17:23 path=CAICPDAS\MiniOS7_UtilinAOS_IMAGE\ET-7000  — 1 X

AutoRun:
Autodownload files: None

Current work directory="C:\ICPDAS\Mini0S7 Utility\OS_IMAGE\ET-7000"
[Begin Key Thread. .. ]

Press Enter after inputting the command.
If no files are uploaded, confirm that both
the IP addresses of the PC and the module
are on the same network segment.

Input filename:ET7K UDP 20161124 .1img
[L rc=203A ' (

Step 5: Update the OS image file to a Flash

Enter the biosl command to update the image to the flash. It spends 15 seconds for updating

and does not perform power off or reboot.

Transfer time 1s: 1.938 seconds

Step 6: Confirm the version of the MiniOS7 by using the “ver” command

B | [UDP]Connect to 192.168.15.17:23 path=C\ICPDAS\MiniOS7_UtilitAOS_IMAGE\ET-7000  — (I X
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6.4. Updating the Firmware

The firmware is stored in flash memory and can be updated to fix functionality issues or add
additional features, so we advise you to periodically check the ICP DAS website for the latest
updates.

Download the latest version of the firmware:

ET-7x00, PET-7x00

The latest version of the ET-7000/PET-7000 firmware can be obtained from:

https://www.icpdas.com/en/download/show.php?num=3790

ET-7200, PET-7200

The latest version of the ET-7200/PET-7200 firmware can be obtained from:
V1

https://www.icpdas.com/en/download/show.php?num=3785

V2:
https://www.icpdas.com/en/download/show.php?num=2233

6.4.1. Using the MiniOS7 Utility

Step 1: Be sure that the switch is set to the “Init” position and then reboot the module

MNoarmal

Step 2: Establish a connection to connect to the ET-7x00/PET-7x00

For a more detailed description of this instruction, refer to section “6.1. Establishing a
Connection”.
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Tips & Warnings

Q If the connection fails, it is recommended to click the “Options” from the
“Configuration” menu to change the “Response Timeout” setting (e.g., 1200 ms).

You have to delete all files that existed on the ET-7x00/PET-7x00 before uploading
the firmware.

Step 3: Choose “Erase Disk” from the “Command” menu

After establishing a connection, then choose “Erase Disk” from the “Command” menu (or
right-click on the right of the window) to erase the contents of the flash memory.

74 MiniQS7 Utility Version 3.2.7

C};IFiIe [# Connection = & Command Configuration = Tools &5 Help ~

Look, ir: I [ Deskiop j 0 ?’ ¥ > - X 94,027 bytes 'ﬁ
_ Right-click the file list ~ |-2¢alable

Marne | Slzel Type Mo g izel Mu:udifiedl A

D ET7017_W300.HE™ 157KE  HEX File 0 20197424 ..

2184747
B 2018/3/5 ..
93 20194423
381 201EAFAS L

Es 458 2018/3/22 ..
Eis 943 2018/84 .
BE7  edipthm 8,392 20181141,
Ba  etfli7ex 127613 20191024

(S indes. htrn BE1 20184345 ..
< > B o 5687 2018/5/2 .. W

ET#E_UDP:IP:192.168.15.17 Pork: 23 via UDF, 27 files(s] 298,233 bytes

Run with parameters..,
Reset MiniOS F4

[» Conrection(F2) (S UploadF5) %% DiskToolFE) T2 InfolF7) (2D DeletefFS) | 55 Refresh(FY) &5 Conscle(F10) »

Step 4: In the Confirm dialog box, click the “Yes” button to continue.

After executing the Erase Disk command, the Confirm dialog will appear, and then click the “Yes”
button to continue erasing the memory contents.

Confirm
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Step 5: Select the latest version of the firmware.

Select the new version of the firmware and click the Upload(F5) button to upload the file to
ET-7x00/PET-7x00.

P4 MiniO57 Utility Version 3.2.7

C};| File b Connecticn = < Command Configuration =] Tools €83 Help =

Lok ik Firrnware . j Q2 Lock in: | Dick A v| 94 016 bytes @
/ \ available
Narne ( 1. ) Size | Type No | Name | Size |  Modiied| A

Q ETF07_V300.HE 157EE  HEX File @ 0 7188ew.ini 1 21
=] ST T ==l
Loading Progress ...

From: D:A\FirmwarehET 7017_W300 HE>

Too ETVO017_W300.HEX

/2-'\) Help | |4 bytes

I Connection(F2) &% DiskToollF5)| | InfolF7)| (@) DeletelF8] &5 RefreshiFS)| &5 Cansole(F10] »

—

Step 6: After the update is complete, set the switch on the back of the module to the "Normal"

position and reboot.

Marmal

ET-7X00/PET-7X00 User Manual P135



6.4.2. Using the eSearch Utility

Download and install the eSearch Utility:
https://www.icpdas.com/en/product/guide+Software+Utility_Driver+eSearch __ Utility

Step1: Run the eSearch utility and click on the Search Server button to find the ET-7000

module.

Step 2: Right-click on the module name and select Firmware Update.

# eSearch Utility [ v1.3.0, May.05, 2023 ]

File Server Tools

Name | Alias | IPAddress | Sub-netM.. Gateway | MACAddress | DHCP
DL-302 Etherl0 192.168.1.203  255.255.0.0 192.168.1.1 00:0D:E0:92:00:6A OFF
WPB000 WPB000 192.168.83.70  255.255.0.0 192.168.1.1 00:0D:E0:3E:66:11 OFF
WP5231 PMCS5... 10.0.30.3 255.255.0.0 10.0.30.254 00:0D:E0:30:8C:39 OFF
WISE-7144 WISE-7... 10.0.30.5 255.255.0.0 10.0.30.254 00:0d:e0:65:9b:be  OFF
ACS-11-MF ACS-1.. 192.168.1.241 25525500 192.168.1.1 00:0d:e0:c0:04:fd  OFF
[ET-7044/PET-7044 ¢ : 00:0d:0:65:10: 1b

ACS-11-MF N\ Ping Server 32.168.1.1  00:0d:e0:c0:04:f7  OFF

& Configure Server (UDP)
™ Firmware Update k

M Search Serve Tocate S S Meb || Exit
tatus

M — . P L | [

Step 3: Select the firmware file and click on the Open button.

<« > v A « 0-D.. » ET7KD.. v G Search ET7K_DIO_ 20250502 P

o @

1]
1]
4

Organize ~ New folder

| 0O ET7044_V311.H§ ) ET7053_V313.HEX
E

[ ET7050 V311.H [ ET7060 V312.HEX
[ ") ET7051 V313.HEX [ ") ET7065 V312.HEX
[ ' ET7052 V311.HEX

File name: ‘ET7044_V31 1.HEX ~ ‘ firmware file (*.hex) ~

A
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Step 4: Make sure the IP address and MAC address are correct. Click on the OK button.

Firmware Update (Tiny Module only) X

File Name

AET7K_DIO_20250502AET7044_V311.HEX

Note: This IP Address is depending on your network,
hile the MAC address in depending on your device.

IP Address |192.1 68.15.44 For Updating

MAC Address [00:0d:e0:65:10:1b MAC Finder

0K k Cancel ‘

Step 5: The progress (e.g., 30%) will be shown in the status bar. After completion, the module
will automatically reboot. Click the “Web” button to log in to the configuration page

and check the firmware version.

<% eSearch Utility [ v1.3.0, May.05, 2023 ]

File Server Tools

Name Alias IP Address Sub-net M...| Gateway MAC Address DHCP
DL-302 EtherlQ 192.168.1.203  255.255.0.0 192.168.1.1 00:0D:E0:92:00:6A OFF
WP8000 WPB000 192.168.83.70  255.256.0.0 192.168.1.1 00:0D:E0:3E:66:11 OFF
WP5231 PMC5... 10.0.30.3 255.2595.0.0 10.0.30.254 00:0D:E0:30:8C:39 OFF
WISE-7144 WISE-7... 10.0.30.5 255.255.0.0 10.0.30.254 00:0d:e0:65:9:be OFF
ACS-11-MF ACS-1.. 192.168.1.241  255.2566.0.0 192.168.1.1 00:0d:e0:c0:04fd OFF

ET-7044/PET-7044 192.168.15.44  255.255.0.0 192.168.1.1 00:0d:e0:65:10:1b

ACS-11-MF ACS-1.. 192.168.1.242  255.255.0.0 192.168.1.1 00:0d:e0:c0:04:f7  OFF

Search Server ‘ Configuration (UDP) ‘ Web | ‘ Exit
Upload firmware fileleditpt.htm] Process(30%) ] \

Overview

B ET-7044 / PET-7044

An Ethernet module that is equipped with 8 digital outputs, 8 digital inputs and

Authentication + 8 t
counters.

Web HMI +
Module Information:

Pair Connection

MAC Address: 00:0D:E0:65:F0:1B

Maintenance + Firmware Verson:ay 02, 2025)

More Information I/0 Version: 3.08

Ethernet Version: 1.29 (Feb. 25, 2019)
Logout
Web Server Version: 2.10.5 (Jun. 03, 2024)

OS Version: 2.4.0 (Nov. 24, 2016)
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Chapter 7. SCADA and System Integration
Tools

ET-7x00/PET-7x00 supports several external tools to aid in developing your applications

7.1. LabVIEW

Analog Out & Analog Data Acquisition
Demo Program

LabVIEW is the best way to acquire, analyze, and present data. LabVIEW delivers a graphical
development environment that can be used to quickly build data acquisition, instrumentation,
and control systems, boosting productivity and saving development time. With LabVIEW, it is
possible to quickly create user interfaces that enable interactive control of software systems. To
specify your system functionality, simply assemble a block diagram — a natural design notation

for scientists and engineers.

The document containing the detailed instructions for linking to the ET-7x00/PET-7x00 using the
Modbus protocol is located at

https://www.icpdas.com/en/download/show.php?num=1029
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7.2. OPC Server

OPC (OLE for Process Control) is the first standard resulting from the collaboration of several
leading worldwide automation suppliers working in cooperation with Microsoft. Originally
based on Microsoft's OLE COM (Component Object Model) and DCOM (Distributed Component
Object Model) technologies, the specification defines a standard set of objects, interfaces, and
methods for use in process control and manufacturing automation applications to facilitate
interoperability.

There are many different mechanisms provided by various vendors that allow access to a variety
of devices via specific applications. However, if an OPC Server is provided for the device, other
applications will be able to access the OPC Server via the OPC interface.
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7.3. SCADA

SCADA stands for Supervisor Control and Data Acquisition. It is a production automation and
control system based on PCs.

SCADA is wildly used in many fields e.g. power generation, water systems, the oil industry,
chemistry, and the automobile industry. Different fields require different functions, but they all
have common features:

e Graphic interface

® Process mimicking

® Real-time and historic trend data
e Alarm system

e Data acquisition and recording

e Data analysis

® Report generator

Accessing the ET-7x00/PET-7x00 module

SCADA software can access ET-7x00/PET-7x00 devices using Modbus communication protocols

and can communicate without the need for other software drivers.

Famous SCADA software

Citect, ICONICS, iFIX, InduSoft, Intouch, Entivity Studio, Entivity Live, Entivity VLC, Trace Mode,
Wizcon, Wonderware, etc.

In the following sections, 3 popular brands of SCADA software are introduced together with
detailed instructions on how to use them to communicate with ET-7x00/PET-7x00 module using
the Modbus/TCP protocol.
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7.3.1. InduSoft

InduSoft

InduSoft Web Studio is a comprehensive platform that includes all the tools you’ll need to make

SCADA and HMI applications that have real power behind them. The development environment

allows you to develop once and deploy anywhere.

InduSoft Web Studio supports all Windows runtime platforms (including 32 and 64-bit), ranging
from Windows Embedded Compact, Windows Embedded Standard, Windows 8.1/10, and
Windows Server Editions (Server 2012/2016/2019), along with built-in support for local or

remote (web) based visualization.

Build powerful graphical displays and take advantage of the 250+ available communication
drivers for all major PLC products. InduSoft Web Studio includes OPC UA and OPC Classic (HDA
and DA), trends, alarms, reports, recipes, and built-in SQL database support as standard

features.

The document containing detailed instructions for linking to the ET-7x00/PET-7x00 module using
the Modbus protocol is located on
https://www.icpdas.com/en/faq/index.php?kind=133
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7.3.2. Citect

— Lrtect

Example Project

Citect

SCADA

Citect SCADA is a fully integrated Human Machine Interface (HMI) / SCADA solution that enables
users to increase return on assets by delivering a highly scalable, reliable control and monitoring
system. Easy-to-use configuration tools and powerful features enable rapid development and
deployment of solutions for any size application.

The document containing detailed instructions for linking to the ET-7x00/PET-7x00 module using
the Modbus protocol is located on
https://www.icpdas.com/en/faq/index.php?kind=133

https://www.icpdas.com/en/product/guide+Software+Development__Tools+Modbus__ Tool#1150
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7.3.3. iFix

IFIX

The Ideal HMI/SCADA
for Process and
Regulated Environments

The document containing detailed instructions for linking to the ET-7x00/PET-7x00 module using
the Modbus protocol is located on

https://www.icpdas.com/en/faq/index.php?kind=133

https://www.icpdas.com/en/product/guide+Software+Development__Tools+Modbus__ Tool#1150
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Appendix A Description of I/O Functions

A.1. Dual Watchdog

The Dual Watchdog consists of Module Watchdog and Host Watchdog.

1. The Module Watchdog is a built-in hardware circuit that will reset the CPU module if a failure
occurs in either the hardware or the software. If the application does not refresh the

watchdog timer within 0.8 seconds, the watchdog circuit will initiate a reset of the CPU.

2. The Host Watchdog is a software function that can be used to monitor the operating status of
the host. Its purpose is to prevent network communication problems or host failure. If the
Watchdog timeout interval expires, the module will return all outputs to a predefined Safe
value (Refer to the Safe Value application note), which can prevent the controlled target from
an unexpected situation.

Host PC
Host Watchdog
Active host
watchdog
Output state
Driving Actuator gg:: 't(L) safe
Circuit :

Active hosi
watchdog
Output state
goes to safe
state: H

H :

o i
D/O module L Relay] L @G{
Ethernet
Active host
watchdog
D/A output
goes to safe

state

Specified
slew rate
\')

[t
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A.2. Power-on Value

Many industrial applications require a "safe" start-up condition to prevent accidents at critical
points in the process. Each ET-7x00/PET-7x00 contains an initial power-on value which is used to
configure the analog/digital outputs on power up. In other words, the power-on value can be
considered a start-up value. The power-on value is loaded into the output modules under 3

conditions: power on, reset by Module Watchdog, and reset by the reset command.

Users can set the power-on value of the specific analog/digital output channel and the power-on
value is stored in EEPROM.

Setting the Power-on Value for a Specific Digital Output Channel

Overview Digital Output Settings

[ Configuration = ]

Channel Power-on Value
Metwork Settings

Basic Seftings 1. [ cho @® on O off Disabled - Maintain the current status
[ Module /O Settings Disabled - Maintain the current status
Enabled - Host Watchdog
Chi L) On @ o \J On @ Off Enabled - Pair-Connection
Authentication +
Web HMI + Ch2 O on @ of O on ® of Disabled - Maintain the current status
Ch7 ) On @ off ) on @ of Disabled - Maintain the current status
‘ SUBMIT

Step 1: Log into the ET-7x00/PET-7x00 web page, and then click the “Module 1/O Settings”

option in the “Configuration” section of the Main Menu.
Step 2: Enable the Power-on Value by checking the “ON” radio button.

Step 3: Click the “Submit” button to complete the configuration of the power-on Value.
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Setting the Power-on Value for a Specific Analog Output Channel

Overview

[ Configuration

- J

Metwork Settings

Basic Settings

[ Module 1O Settings

Authentication
Web HMI
Pair Connection

More Information

Step 1:

Step 2: Set the Power-on Value in the “Power-on Value” text box.

Analog Output Settings

Channel Range Slew Rate
Ch0 35,-5~5V w 00, Immediate
Ch1 35,-5~HV W 00, Immediate

‘ SUBMIT

Channel Power-ocn Value Safe Value
Cho 0o \ 0o
B~BV 5 ~5\
chi 0o 0.0
B~5\ h~5\
‘ SUBMIT

Dizahled - Maintain the current status

Dizahled - Maintain the current status

Log into the ET-7x00/PET-7x00 web page, and then click the “Module 1/0 Settings”

option in the “Configuration” section of the Main Menu.

Step 3: Click the “Submit” button to complete the configuration of the Power-on Value and
save the settings to the EEPROM.
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A.3. Safe Value

When the Host Watchdog is enabled and the communication between the host PC and
ET-7x00/PET-7x00 modules is broken, the analog/digital output channels can generate a
predefined value to prevent unpredictable damage to the connected devices. By default, this
feature is disabled. Users can enable this feature by configuring the Host WDT Timeout.

Setting the Safe Value for a Specific Digital Output Channel

Overview

Digital Output Settings

[ Configuration — ]

Channel Power-on Value Safe Value

Metwork Settings

Basic Settings 1. Cho O on ® of ® on O of Disabled - Maintain the current status

Disabled - Maintain the current status
Enabled - Host Watchdog
Enabled - Pair-Connection

[ Module YO Settings

Chi O on ® of O on ® of

Authentication +

Web HMI + ‘ SUBMIT

Step 1: Log into the ET-7x00/PET-7x00 web page, and then click the “Module 1/0 Settings”
option in the “Configuration” section of the Main Menu.

Step 2: Enable the Safe Value by checking the “ON” radio button.

Step 3: Click the “Submit” button to complete the configuration of the Safe Value.
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Setting the Safe Value for a Specific Analog Output Channel

Overview

[ Configuration

- J

MNetworl Settings

Basic Settings

[ Module /O Settings

Authentication

Web HMI

Pair Connection

More Information

Analog Output Settings

Channel Range Slew Rate
Ch0 35,-5~85V W 00, Immediate v [
Ch1 35,-5~BV  w 00, Immediate w

‘ SUBMIT ‘

Channel Power-on Value Safe Value
cho 0.0

B~5\
Chi 0.0

5~51

Dizabled - Maintain the current status

Dizabled - Maintain the current status

‘ SUBMIT

Step 1: Log into the ET-7x00/PET-7x00 web page, and then click the “Module 1/0 Settings”
option in the “Configuration” section of the Main Menu.

Step 2: Set the Safe Value in the “Safe Value” text box.

W

W

Step 3: Click the “Submit” button to complete the configuration of the Safe Value and save the
settings to the EEPROM.

ET-7X00/PET-7X00 User Manual

P148



A.4. Al High/Low Alarm

ET-7x00/PET-7x00 module equipped with the High/Low Alarm function. When the alarm
function is activated, the value of the specified registers is 1. The status of the alarm is the result

of comparing the analog input value with a given high alarm value or a low alarm value.

Address 00636 to 00667 can be used to enable/disable the Al High Alarm function.
Address 00668 to 00699 can be used to enable/disable the Al Low Alarm function.

Al High/Low Alarm Switch Table

Channel Al High Alarm Al Low Alarm

Number Register Description Register Description
AlO 00636 0: Disable/1: Enable 00668 0: Disable/1: Enable
All 00637 0: Disable/1: Enable 00669 0: Disable/1: Enable
Al2 00638 0: Disable/1: Enable 00670 0: Disable/1: Enable
Al3 00639 0: Disable/1: Enable 00671 0: Disable/1: Enable
Al4 00640 0: Disable/1: Enable 00672 0: Disable/1: Enable
Al5 00641 0: Disable/1: Enable 00673 0: Disable/1: Enable
Al6 00642 0: Disable/1: Enable 00674 0: Disable/1: Enable
Al7 00643 0: Disable/1: Enable 00675 0: Disable/1: Enable
Al8 00644 0: Disable/1: Enable 00676 0: Disable/1: Enable
Al9 00645 0: Disable/1: Enable 00677 0: Disable/1: Enable
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Address 40296 to 40327 records the High Alarm value. Address 40328 to 40359 record the Low
Alarm value. By default, the High Alarm value is +32767 (0Ox7FFF) and the low alarm value is
-32768 (OXFFFF).

Al High/Low Alarm Value Table

Channel High Alarm Value of Al Low Alarm Value of Al

Number Register Description Register Description
AlO 40296 -32768 ~ 32767 40328 -32768 ~ 32767
All 40297 -32768 ~ 32767 40329 -32768 ~ 32767
Al2 40298 -32768 ~ 32767 40330 -32768 ~ 32767
Al4 40300 -32768 ~ 32767 40332 -32768 ~ 32767
Al5 40301 -32768 ~ 32767 40333 -32768 ~ 32767
Al6 40302 -32768 ~ 32767 40334 -32768 ~ 32767
Al7 40303 -32768 ~ 32767 40335 -32768 ~ 32767
Al8 40304 -32768 ~ 32767 40336 -32768 ~ 32767
Al9 40305 -32768 ~ 32767 40337 -32768 ~ 32767
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The analog input High/Low Alarm contains two alarm types, Momentary Alarm and Latch Alarm.
Address 00700 of the Modbus register can be used to set the High Alarm type of channel 0 and
the total number of channels depends on the type of module. Address 00732 of the Modbus
register can be used to set the Low Alarm type of channel 0.

Al High/Low Type Value Table

Al High Alarm Type

Al Low Alarm Type

Channel
Number Register Description Register Description
0: Momentary Mode : Momentary Mode
AlO 00700 00732
1: Latch Mode : Latch Mode
0: Momentary Mode : Momentary Mode
All 00701 00733
1: Latch Mode : Latch Mode
0: Momentary Mode : Momentary Mode
Al2 00702 00734
1: Latch Mode : Latch Mode
0: Momentary : Momentary
Al3 00703 00735
1: Latched : Latched
0: Momentary : Momentary
Al4 00704 00736
1: Latched : Latched
0: Momentary : Momentary
AlI5 00705 00737
1: Latched : Latched
0: Momentary : Momentary
Al6 00706 00738
1: Latched : Latched
0: Momentary : Momentary
Al7 00707 00739
1: Latched : Latched
0: Momentary : Momentary
Al8 00708 00740
1: Latched : Latched
0: Momentary : Momentary
Al9 00709 00741
1: Latched : Latched
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The following are the descriptions for two alarm types.

Momentary Alarm

An alarm will be triggered when the analog input value exceeds alarm limits. When the Al value

is back to normal, the alarm status will automatically be cleared.

For example:

If analog input value of channel 0 (Address: 30000) > High Alarm value (Address: 40296), the
address 10224 is 1, else it is 0.

If the analog input Value of channel 0 (30000) < Low Alarm value (40328), the address 10256 is
1, elseitis O.

The address 10224 to 10255 is used to read the status of the high alarm. If a high alarm
occurred, the Register value is 1. Under normal conditions, the value is 0. The address 10256 to
10287 is used to read the status of the low alarm. If a low alarm occurred, the Register value is 1.

Under normal conditions, the value is O.

Latch Alarm

An alarm will be triggered when the analog input value exceeds alarm limits. When the Al value
is back to normal, the alarm status will keep until the clear command is sent to the specific

address.

For example:

If the analog input value of channel 0 (30000) > High Alarm value (40296), the address 10224 is
1. If the analog input value of channel 0 (30000) < Low Alarm value (40328), the address 10256
is 1.

The address 10224 to 10255 is used to read the status of the high alarm. In normal conditions,
the value of the register is 0. If a High alarm occurred, the Register value stays 1 until the status
of the address(es) 00764 to 00795 is cleared. The address 10256 to 10287 is used to read the
status of the Low alarm. In normal conditions, the value of the register is 0. If a low alarm
occurred, the value of the register stays 1 until the status of the address(es) 00796 to 00827 is

cleared.
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Setting the High Alarm and Low Alarm for a Specific Analog Input Channel

Overview

[ Configuration

-

Metwork Settings

Basic Settings

[ Module [/ Settings

Authentication

Web HMI

Pair Connection

More Information

Step 1:

Alarm Settings

Channel/

Cho

Ch1

Ch2

Ch3

Ch4

Ch5

High Limit Value Mode 2
® Enable () Disable  10.0 0~10Y | Monemtary w
® Enable O Disable  10.0 0~10V  Latch v
) Enable ® Disable 100 D~10V  Monemtary
() Enable ® Disable  10.0 D~10V  Monemtary
) Enable ® Disable 100 D~10Y | Monemtary
) Enable ® Disable 100 0~10V | Monemtary
‘. SUBMIT

option in the “Configuration” section of the Main Menu.

Step 2:

Step 3:

Alarm.

Set the High Alarm and Low Alarm information in the relevant field.

Channel/ Low Limit Value Mode
Cho -iii'-KEname () Disable -10.0 10~10V | Monemtary
Chi @® Enable ) Disable -10.0 10~10V | Latch v
Ch2 () Enable @ Digable -10.0 10 ~10V Monemtary w
Ch3 (C) Enable ® Disable  -10.0 10 ~10V Monemtiary
Ch4 (O) Enable ® Disable -10.0 10 ~10V Monemtiary
Ch5 () Enable ® Disable  -10.0 10~10V  Monemtary
_ { 3.
‘ SUBMIT
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Log into the ET-7x00/PET-7x00 web page, and then click the “Module 1/0 Settings”

Click the “Submit” button to complete the configuration of the High Alarm and the Low




A.5. Al High/Low Latch

The address 30236 to 30267 records the maximum value of analog inputs and stays the value

until another maximum input enters. The address 30268 to 30299 records the minimum value

of analog inputs and stays the value until another minimum input enters.

Monitoring the Alarm Status for a Specific Analog Input Channel

Click the “Web HMI” item from the “Web HMI” menu.

Overview THIS COMPUTER - @ -ET-7000

Configuration =

) o AO DI DO PAIR CONNECTION
Metwork Settings

Basic Seftings

) Analog Inputs
Module 11O Settings

Alarm: OFF | Low Alarm

OFF | Low Alarm

OFF | Low Alarm

OFF | Low Alarm

OFF | Low Alarm

Authentication + 1. ﬁannel No. Actual Value Historical Max/Min Value High/Low Alarm
g _ AlD 00v Max: 0.0 V Min: 0.0 V High
[ Web HMI Al 0.0v Max: 0.0V Min: 0.0 V High Alarm
MED A2 0.0v Max: 0.0V Min: 0.0 V High Alarm
Pair Connection Al3 0.0v Max: 0.0 V Min: 0.0 V High Alarm
e i e Al4 0.0v Max: 0.0 V Min: 0.0 V High Alarm
Alarm

w 00v Max: 0.0 V Min: 0.0 V High

OFF | Low Alarm

ON

ON

OFF

OFF

OFF

OFF

RESET ALL MAX. VALUES RESETALL MIN. VALUES

Step 1: Log into the ET-7x00/PET-7x00 web page, and then click the “Module 1/0 Settings”

option in the “Configuration” section of the Main Menu.

Step 2: Monitor the alarm status by viewing the “Analog Inputs” group table.
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Appendix B Analog Input Type and Data

Type

Format Table

Code Input Range Data Format +F.S -F.S
Engineering Unit +15000 -15000
00 -15 ~+15 mA
2’s comp HEX 7FFF 8000
Engineering Unit +5000 -5000
01 -50 ~ +50 mA
2’s comp HEX 7FFF 8000
Engineering Unit +10000 -10000
02 -100 ~ +100 mV
2’s comp HEX 7FFF 8000
Engineering Unit +5000 -5000
03 -500 ~ +500 mV
2’s comp HEX 7FFF 8000
Engineering Unit +10000 -10000
04 -1~+41V
2’s comp HEX 7FFF 8000
Engineering Unit +25000 -25000
05 -25~+25V
2’s comp HEX 7FFF 8000
Engineering Unit +20000 -20000
06 -20 ~ +20 mA
2’s comp HEX 7FFF 8000
Engineering Unit +20000 +4000
07 +4 ~ +20 mA
2’s comp HEX FFFF 0000
Engineering Unit +10000 -10000
08 -10 ~+10V
2’s comp HEX 7FFF 8000
Engineering Unit +5000 -5000
09 -5~+45V
2’'s comp HEX 7FFF 8000
Engineering Unit +10000 -10000
0A 1~+1V
2’s comp HEX 7FFF 8000
Engineering Unit +5000 -5000
0B -500 ~ +500 mV
2’s comp HEX 7FFF 8000
Engineering Unit +15000 -15000
0C -150 ~ +150 mV
2’s comp HEX 7FFF 8000
Engineering Unit +20000 -20000
0D -20 ~ 420 mA
2’s comp HEX 7FFF 8000
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Input Range

Data Format

Engineering Unit +20000 0
1A 0~+20mA
2’s comp HEX FFFF 0000
Type J Thermocouple Engineering Unit +7600 -2100
OE R
-210 ~ 760°C 2’s comp HEX 7FFF DCA2
oF Type K Thermocouple Engineering Unit +13720 -2700
-270 ~ 1372°C 2’s comp HEX 7FFF E6DO
Type T Thermocouple Engineering Unit +4000 -2700
10 o
-270 ~ 400°C 2’s comp HEX 7FFF A99A
1 Type E Thermocouple Engineering Unit 10000 -2700
-270 ~ 1000°C 2’s comp HEX 7FFF DD71
Type R Thermocouple Engineering Unit +17680 0
12 -
0~1768°C 2’s comp HEX 7FFF 0000
Type S Thermocouple Engineering Unit +17680 0
13 o
0~1768°C 2’s comp HEX 7FFF 0000
Type B Thermocouple Engineering Unit +18200 0
14
0 ~ 1820°C 2’s comp HEX 7FFF 0000
Type N Thermocouple Engineering Unit +13000 -2700
15
-270 ~ 1300°C 2’s comp HEX 7FFF E56B
Type C Thermocouple Engineering Unit +23200 0
16
0 ~ 2320°C 2’s comp HEX 7FFF 0000
Type L Thermocouple Engineering Unit +8000 -2000
17
-200 ~ 800°C 2’s comp HEX 7FFF EO0O
Type M Thermocouple Engineering Unit +10000 -20000
18 o
-200 ~ 100°C 2’s comp HEX 4000 8000
19 Type L DINA3710 Engineering Unit 9000 -2000
Thermocouple -200 ~ 900°C 2’s comp HEX FFFF E38E
Platinum 100 a=0.00385 Engineering Unit +10000 -10000
20 ~ o
-100 ~ 100°C 2’s comp HEX 7FFF 8000
51 Platinum 100 a=0.00385 Engineering Unit +10000 0
0~100°C 2’s comp HEX 7FFF 0000
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Input Range

Data Format

5 Platinum 100 a=0.00385 Engineering Unit +20000 0
0~200°C 2’s comp HEX 7FFF 0000
53 Platinum 100 a=0.00385 Engineering Unit +6000 0
0~600°C 2’s comp HEX 7FFF 0000
Platinum 100 a=0.003916 Engineering Unit +10000 -10000
24 NOv
-100 ~ 100°C 2's comp HEX 7FFF 8000
55 Platinum 100 0=0.003916 Engineering Unit +10000 0
0~100°C 2’s comp HEX 7FFF 0000
. Platinum 100 0=0.003916 Engineering Unit +20000 0
0~200°C 2’s comp HEX 7FFF 0000
57 Platinum 100 0=0.003916 Engineering Unit +6000 0
0~600°C 2’s comp HEX 7FFF 0000
Nickel 120 Engineering Unit +10000 -8000
28 N
-80~ 100°C 2's comp HEX 7FFF 999A
Nickel 120 Engineering Unit +10000 0
29 o
0~100°C 2’s comp HEX 7FFF 0000
Platinum 1000 a=0.00385 Engineering Unit +6000 -2000
2A NP
-200 ~ 600°C 2’s comp HEX 7FFF D556
Cu 100 a=0.00421 Engineering Unit +15000 -2000
2B o
-20~150°C 2’s comp HEX 7FFF EEEF
Cu 100 a=0.00427 Engineering Unit +20000 0
2C o
0~200°C 2's comp HEX 7FFF 0000
Cu 1000 a=0.00421 Engineering Unit +15000 -2000
2D e
-20~150°C 2’s comp HEX 7FFF EEEF
Platinum 1000 a=0.00385 Engineering Unit +20000 -20000
2F )
-200 ~ 200°C 2’s comp HEX 7FFF 8000
Platinum 1000 a=0.003916 Engineering Unit +20000 -20000
2F
-200~ 200°C 2's comp HEX 7FFF 8000
PreCon Type Il 10K@25°C Engineering Unit +24000 -3000
60 ) ’
-30°F ~ 240°F 2’s comp HEX 7FFF FO00
Fenwell Type U 2K@25°C Engineering Unit +15000 -5000
61 e ’
-50°C~150°C 2's comp HEX 7FFF D556
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Input Range

Data Format

Fenwell Type U 2K@25°C Engineering Unit +15000 0
62 o 1o '
0°C~150°C 2’s comp HEX 7FFF 0000
YSI L Mix 100@25°C Engineering Unit 10000 -8000
63 o~ 1o
-80°C~100°C 2’s comp HEX 7FFF 999A
YSI L Mix 300@25°C Engineering Unit +10000 -8000
64 oA
-80°C~ 100°C 2’s comp HEX 7FFF 999A
YSI L Mix 1000@25°C Engineering Unit +10000 -7000
65 oo
-70°C~100°C 2’s comp HEX 7FFF A667
YSI B Mix 2252@25°C Engineering Unit +15000 -5000
66 o maemor
-50°C~150°C 2’s comp HEX 7FFF D556
YSI B Mix 3000@25°C Engineering Unit +15000 -4000
67 o mtmor
-40°C~ 150°C 2’s comp HEX 7FFF DDDE
YSI B Mix 5000@25°C Engineering Unit +15000 -4000
68 o mtmor
-40°C~150°C 2’s comp HEX 7FFF DDDE
YSI B Mix 6000@25°C Engineering Unit +15000 -3000
69 o atpor
-30°C~150°C 2’s comp HEX 7FFF E667
YSI B Mix 10000@25°C Engineering Unit +15000 -3000
6A o~ e '
-30°C~150°C 2’s comp HEX 7FFF E667
YSI H Mix 10000@25°C Engineering Unit +15000 -3000
6B o A Eno '
-30°C~150°C 2’s comp HEX 7FFF E667
YSI H Mix 30000@25°C Engineering Unit +20000 -1000
6C o ’
-10°C~200°C 2’s comp HEX 7FFF F99A
User-defined Engineering Unit +15000 -5000
70 o~ 4E o
-50°C~150°C 2’s comp HEX 7FFF D556
User-defined Engineering Unit +15000 -5000
71 o 1E o
-50°C~ 150°C 2’s comp HEX 7FFF D556
User-defined Engineering Unit +15000 -5000
72 o~ 1E o
-50°C~150°C 2’s comp HEX 7FFF D556
User-defined Engineering Unit +15000 -5000
73 o~ 1E o
-50°C~150°C 2’s comp HEX 7FFF D556
User-defined Engineering Unit +15000 -5000
74 o~ 4E o
-50°C~150°C 2’s comp HEX 7FFF D556
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Type

Code Input Range Data Format +F.S -F.S
User-defined Engineering Unit +15000 -5000
75 o~ 1 (0r
-50°C~150°C 2’s comp HEX 7FFF D556
User-defined Engineering Unit +15000 -5000
76 o~ 1 (or
-50°C~150°C 2’s comp HEX 7FFF D556
User-defined Engineering Unit +15000 -5000
77 o~ 2o
-50°C~150°C 2’s comp HEX 7FFF D556
Platinum 100 a=0.00385 Engineering Unit +6000 -2000
80 o
-200 ~ 600°C 2’s comp HEX 7FFF D556
Platinum 100 a=0.003916 Engineering Unit +6000 -2000
81 o
-200 ~ 600°C 2’s comp HEX 7FFF D556
Cu 50 Engineering Unit +15000 -5000
82 o
-50~150°C 2’s comp HEX 7FFF D556
Nickel 100 Engineering Unit +18000 -6000
83 .
-60 ~ 180°C 2’s comp HEX 7FFF D556
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Appendix C Analog Output Type and Data

Format Table

Type Code Output Range Data Format +F.S -F.S
Engineering Unit +20000 0
30 0~ +20 mA
2’s comp HEX FFFF 0000
Engineering Unit +20000 4000
31 4 ~+20 mA
2’s comp HEX FFFF 0000
Engineering Unit +10000 0
32 0~+10V
2’s comp HEX 7FFF 0000
Engineering Unit +10000 -10000
33 -10 ~+10V
2’s comp HEX 7FFF 8000
Engineering Unit +5000 0
34 0~+5V
2’s comp HEX 7FFF 0000
Engineering Unit +5000 -5000
35 -5~+5V
2’s comp HEX 7FFF 8000
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Appendix D Modbus Data Scaling and Unit

Conversion

All analog modules represent measured physical values through Modbus registers using scaled

integer integers. Since raw Modbus data does not directly represent physical values, the

Modbus master (e.g., PLC or SCADA) must perform conversion based on the specified scaling

rules.

The analog module supports various physical quantities, such as voltage, current, and

temperature, each with its own scaling method. Data representation in the Modbus registers

can be configured in 2's Complement or Engineering Units. This chapter provides conversion

examples based on specific input types and data format configurations.

Both input types and data formats are configurable via the module’s web interface.

00628

00629

00631

00632

() Disable (3) Enable

() Disable (%) Enable

() Disable (%) Enable

() Disable (=) Enable

() Disable (3) Enable

() Disable (%) Enable

() Disable (%) Enable

overview Analog Input Settings
Configuration -
Channel
Network Settings
Basic Settings CHO
Module /0 Settings CH1
Authentication = CH2
Web HMI -+
CH3
Pair Connection
CH4
Maintenance oE
CH5
More Information
CH&
Logout
CH7

() Disable (=) Enable

Sampling Rate

60/50 Hz Rejection

Data Format

Restore Analog Calibration to Factory Settings [

08,

08,

08,

08,

08,

08,

08,

08,

Range

-10~10V
-10~10V
-10~10V
-10-10V
-10~10V
-10~10V
-10~10V
-10-10V
WMWWWWW
WW

SUBMIT

[0 Apply the current settings to all channels

() Normal Mode (10 samplesisec) () FastMode (50 samplesisec)

®60Hz O 50Hz

(%) HEX 2's complement () Engineering
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Modbus Data Representation

Modbus registers store 16-bit values that can be interpreted in several formats. Users must
ensure they understand how to convert the raw register data into values that correspond to the
actual physical quantities.

While a 16-bit word can represent unsigned integers (UINT16) from O to 65535, physical
measurements often require a signed integer (INT16) format to accommodate negative values.
In a signed format, the register range is typically -32768 to 32767.

Important:
Always verify whether the Modbus register is defined as UINT16 or INT16 before applying the

conversion formula.

Engineering Unit

Each measured value—including voltage, current, and temperature—is multiplied by a
predefined scaling factor (e.g., 10, 100, or 1000) before being stored. This scaling process allows
the module to represent fractional precision within the constraints of 16-bit integer Modbus

registers.

Conversion Formula

To obtain the actual physical measurement, apply the following formula:
Actual Physical Value = Draw * Fscaie

Where
* Dgraw: The 16-bit integer read from the Modbus register

* Fscaie: The scaling factor corresponding to the specific input type.

Note:
Since different input types possess unique characteristics and measurement ranges, each has a

specific Scale constant listed in the rightmost column of the table below.

Input Type Modbus Data Representation = Modbus Value Range Scale
-15mV to 15mV 16-bit integer -15000 to 15000 0.001
-100mV to 100mV 16-bit integer -10000 to 10000 0.01
-500mV to 500mV 16-bit integer -5000 to 5000 0.1
-1Vto 1V 16-bit integer -10000 to 10000 0.0001
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-5V to 5V 16-bit integer -5000 to 5000 0.001

-10V to 10V 16-bit integer -10000 to 10000 0.001
4mA to 20mA 16-bit unsigned integer 4000 to 20000 0.001
-270°Cto 1372°C 16-bit integer -2700 to 13720 0.01

Conversion Example (K-type thermocouple, -270 to 1372 °C)
If the measured temperature is 22.3 °C, the module multiplies it by a scaling factor of 100 and
writes 2230 to the Modbus register.

When reading the register value from the module, the actual temperature can be obtained by
multiplying the register value by the scaling factor:

22.3(°C) = 2230 * 0.01

Voltage Input Scaling (-10 to +10 V)

The analog module supports bipolar input ranges, including +/-10 V, +/- 20 mA. For analog input
configured as bipolar analog input, the module represents measured values using a 16-bit

signed integer (2's complement) format.

Input voltage range -10Vto+10V

Modbus data type 16-bit signed integer

Modbus value range 0x8000 to Ox7FFF (-32768 to 32767)
Lower limit mapping 0x8000=-10V

Upper limit mapping Ox7FFF = 10V

Conversion Formula

To convert the raw Modbus data to the actual measured voltage, apply the following formula:

Voltage (V) = Draw x (10 / 32767)

Where
e Dgraw: The 16-bit integer read from the Modbus register
e 10/32767: The voltage resolution constant. Each unit increment in the Modbus register
corresponds to approximately 0.305 mV
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Note:
For Drew = -32768 (0x8000), the calculated result is slightly below -10 V using the formula above.
In practice, the module clamps this value to -10 V.

Conversion Examples

Raw Modbus Value Decimal Actual Measured Voltage
0x8000 -32768 -10 (V) = -32768 x (10 / 32767)
0x0000 0 0(V)=0x(10/32767)

OX7FFF 32767 10 (V) = 32767 x (10 / 32767)

Current Input Scaling (4 to 20mA)

When configured for a 4-20 mA unipolar range, the module uses the full 16-bit unsigned integer
range (0 to 65535) to represent the active signal span. The Modbus value 0 corresponds to the
lower limit (4 mA), while 65535 corresponds to the upper limit (20 mA).

Input current range 4 to 20mA

Modbus data type 16-bit unsigned integer
Modbus value range 0x0000 to OxFFFF (0 to 65535)
Lower limit mapping 0x0000 =4mA

Upper limit mapping OxFFFF = 20mA

Conversion Formula
Current (mA) =4 + (Draw x 16 / 65535)

Where :

e Drw: The 16-bit unsigned integer read from the Modbus register
e 16: The effective measurement span (20mA - 4mA)
e 65535: The denominator of the ratio, signifying the full scale of the Modbus register.

* 4:The signal offset, or live-zero, representing the minimum current.
Note:

The 4-20 mA input provides a live-zero indication. A value near 0 mA may indicate a wiring fault
or sensor failure.
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Conversion Examples

Raw Modbus Value Decimal Actual Measured Current
0x0000 0 4 (mA)=4+(0x16/65535)
0x8000 32768 12 (mA) = 4 + (32768 x 16 / 65535)
OXFFFF 65535 4 (mA) = 4 + (65535 x 16 / 65535)

Temperature Input Scaling (K-type thermocouple, -270 to 1372 °C)

Temperature range -270°Cto +1372°C

Modbus data type 16-bit signed integer

Modbus value range OxE6DO0 to Ox7FFF (-6448 to 32767)
Lower limit mapping OxE6DO0 =-270°C

Upper limit mapping Ox7FFF = 1372°C

Conversion Formula

To convert the Modbus value to the actual temperature, use the following formula:

Temperature (°C) = Draw % (1372 / 32767)
Where
* Dgraw: The 16-bit signed integer read from the Modbus register
e 1372: The maximum positive temperature value defined for the input type
e 32767: The maximum positive value of a 16-bit signed integer
« (1372 /32767) represents the resolution. Each unit increment in the Modbus register
corresponds to a change of approximately 0.04187°C

Note:

The Modbus register must be interpreted as a 16-bit signed integer. Treating it as unsigned will

result in incorrect temperature readings for negative values.

Conversion Examples

Raw Modbus Value Decimal Actual Measured Temperature
OxE6DO -6448 -270 (°C) = -6448 x (1372 / 32767)
0x0000 0 0(°C) = 0 x (1372 / 32767)

OX7FFF 32767 1372 (°C) = 32767 x (1372 / 32767)
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Appendix E Network Address Translation

For a computer to communicate with ET-7x00/PET-7x00 modules on the Internet, ET-7x00/
PET-7x00 modules must have a public IP address. It works like your street address - as a way to

find out exactly where you are and deliver information to you.

Network Address Translation (NAT) allows a single device, such as a router, to act as an agent
between the Internet (or "public network") and a local (or "private") network. This means that
only a single, unique IP address is required to represent an entire group of computers.

A type of NAT in which a private IP address is mapped to a public IP address, where the public
address is always the same IP address (i.e., it has a static address). This allows an internal host,
such as an ET-7x00/PET-7x00 module, to have an unregistered (private) IP address and still be
reachable over the Internet.

NAT TABLE
Private IP Public IP
10.1.0.10:80 210.32.166.58:180
ﬂ 10.1.0.10:502 210.32.166.58:1502
10.1.0.101 _‘\/ 10.1.0.11:80 210.32.166.58:280
. | 10.1.0.11:502 210.32.166.58:2502

a 10.1.0.12:80 210.32.166.58:380

10.1.0.12:502 210.32.166.58:3502
10.1.0.1 210.32.166.58 [

\ P \ ﬂ
\

10.1.0.10 10.1.0.11 10.1.0.12
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Step 1: Configure the Ethernet settings of the ET-7x00/PET-7x00 module.

The Gateway must be set to the IP address of the router (i.e., 10.1.0.1)

Overview

Ethernet Configuration

Configuration =

_ Configure:  Manually v
Metwork Settings

IP address Subnet mask Gateway

Basic Settings

10.1.0.11 255.255.0.0 10.1.0.1

Module /O Settings

Authentication +

‘ SUBMIT! ‘

Step 2: Connect to the Web Server of the ET-7x00/PET-7x00 module with the public IP
address on the Internet.

To access the web page, the port number must be included in the access URL as shown below:
http://210.32.166.58:180

@ 210.32.166.58:180 l
r'_"—r.‘

e . -
—— S— -
..

< C m

ICP DAS

http://www.icpdas. ConG——
I

Overview

ET-7026 / PET-7026

Configuration +

Authentication + An Ethernet module that is equipped with 2 digital cutputs, 2 digital inputs
2 analeg cufputs and 6 analog inpuis.

Web HMI +

Pair Connection

More Information
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Module Infermation

MAC Address

00:0D:E0:65:D7:90

Firmware Version: 3.0.1(Apr. 13, 2021)
11O Version: 1.08
Ethernet Version: 1.29(Feb. 25, 2019)

Web Server Version

05 Version

2.1.01 (Feb. 26, 2018)
2.4.0 (Nov. 24, 2016)
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http://210.32.166.58:180/

Appendix F Troubleshooting

Several common problems are easy to diagnose and fix if you know the cause.

Symptom/Problem

Solution

‘ Possible cause

® The Run LED doesn’t light

Internal power has failed

Return the module for repair.

® The Run LED indicator is ON (light), but not flashing.

The module has possibly crashed.

Reboot the module

® Cannot communicate via the Ethernet port, but the ET-7x00/PET-7x00 is still operating.

The IP/Mask/Gateway address isn’t within the
IP address range of the LAN.

Change the IP/Mask/Gateway address to
match the LAN, or ask the MIS administrator
for assistance.

The IP address has restricted by the IP filter
settings

Check the IP filter settings using the Web
configuration.

There are more than 30 TCP/IP connections.

Reboot the module.

® Able to explore the web page through Port 80 using a web browser, but the Web HMI and
Modbus/TCP program cannot access the module through Port 502.

Port 502 has been restricted by the firewall.

Consult your MIS administrator for assistance.

® The Web HMI and Modbus/TCP program can access the module through Port 502, but the
Web browser cannot explore the web page through Port 80 using a web browser.

Port 80 has been restricted by the firewall.

Consult your MIS administrator for assistance.

The Web server TCP Port has been changed
from Port 80, refer to the Basic Settings page.

Change the TCP Port to 80 or reconnect the
ET-7x00/PET-7x00 using the specific TCP Port.

ET-7X00/PET-7X00 User Manual

P168



	Chapter 1. Introduction
	1.1.  Features
	1.2. Overview
	1.3.  Dimensions

	Chapter 2. Getting Started
	2.1.  Mounting the ET-7x00/PET-7x00
	2.2.  Configuring the Boot Mode
	2.3.  ET-7x00/PET-7x00 Hardware Connections
	2.4.  Installing the MiniOS7 Utility
	2.5.  Using the MiniOS7 Utility to Assign an IP Address
	2.6. Configuring the I/O Functions

	Chapter 3. Web Applications
	3.1.  Overview
	3.2.  Configuration
	3.2.1.  Network Settings
	3.2.2.  Basic Settings
	(A) Basic Settings
	(B)  Restore All Default Settings
	(B.1)  Factory Default Settings for the “Configuration” Menu Options
	(B.2)  Factory Default Settings for the “Authentication” Menu Options
	(B.3)  Factory Default Settings for “Web HMI” Menu Option
	(B.4) Factory Default Settings for the “Pair Connection” Menu Option


	3.2.3.  Module I/O Settings
	(A)  Common Functions
	(B)  Digital Output Settings
	(C)  Digital Input Settings
	(D)  DI Low-Pass Filter
	(E) Analog Output Settings
	(F)  Analog Input Settings
	(G)  NTC Thermistor Temperature Settings (for ET-7005) – User Defined Type
	(H) Alarm Settings


	3.3. Authentication
	3.3.1.  Account Management
	(A) Configuring the User Accounts
	(B) Restoring the Factory Default User Accounts

	3.3.2. Accessible IP Settings

	3.4. Web HMI
	3.4.1.  Web HMI
	3.4.2.  Web Edit

	3.5.  I/O Pair Connection
	3.5.1.  Example 1: Pair Connection - AI to AO
	3.5.2.  Example 2: Pair Connection - DI to DO

	3.6. Maintenance
	3.7. More Information

	Chapter 4. Modbus TCP/IP
	4.1. Modbus TCP/IP Message Format
	4.2.  Function Code
	4.2.1. 01 (0x01) Read Coils
	4.2.2.  02 (0x02) Read Discrete Inputs
	4.2.3.  03 (0x03) Read Holding Registers
	4.2.4.  04 (0x04) Read Inputs Registers
	4.2.5.  05 (0x05) Write Single Coil
	4.2.6.  06 (0x06) Write Single Register
	4.2.7.  15 (0x0F) Write Multiple Coils
	4.2.8.  16 (0x10) Write Multiple Registers

	4.3.  Modbus Master Simulators
	4.3.1. Modbus/TCP Client
	4.3.2.   Modbus Master Tool

	4.4.  Modbus Demo Programs

	Chapter 5. Calibration
	5.1. Voltage and Current Calibration
	5.2.  Thermocouple Calibration
	5.3. RTD Calibration
	5.4.  Recover Calibration to the Factory Setting

	Chapter 6. MiniOS7 Utility Tools
	6.1. Establishing a Connection
	6.2.  Exchanging the Protocol (TCP/IP to UDP)
	6.3. Updating the OS
	6.3.1. Using the MiniOS7 Utility
	6.3.2. Using the 7188EU.exe and Command Line

	6.4.  Updating the Firmware
	6.4.1. Using the MiniOS7 Utility
	6.4.2. Using the eSearch Utility


	Chapter 7. SCADA and System Integration Tools
	7.1. LabVIEW
	7.2.  OPC Server
	7.3.  SCADA
	7.3.1.  InduSoft
	7.3.2.  Citect
	7.3.3.  iFix


	Appendix A Description of I/O Functions
	A.1. Dual Watchdog
	A.2.  Power-on Value
	A.3.  Safe Value
	A.4.  AI High/Low Alarm
	A.5.  AI High/Low Latch

	Appendix B Analog Input Type and Data Format Table
	Appendix C Analog Output Type and Data Format Table
	Appendix D Modbus Data Scaling and Unit Conversion
	Appendix E Network Address Translation
	Appendix F Troubleshooting

