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Warranty

All products manufactured by ICP DAS are under warranty regarding defective materials for a
period of one year, beginning from the dated#livery 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 believede accurate and reliable. However, no responsibility is

assuimed by ICP DAS for its use, farany infringements of patents or other rights of third
parties resulting from its use.

Copyright

Copyright @ 2025 by ICP DAS Co., Ltd. All rights are reserved

Trademark

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

Contact $

If you have any problem, please feel free to contact us.
You can count on us for quick response.
Email: service@icpdas.com
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Chapter 1 Introduction

The 17000 and M7000 series remote /0O moduderovide costeffective protection and conditioning
for a wide range of valuable industrial control system. The product line includes gersamputer,
computerto-sensor, digital I/O, timer/counter, RE2 to RSI85 converter, USB to RIB5 converter,
R$S485 repeater, R885 hub and R332/422/485 to Fiber Optics.

The 7000 supports DCON protocol, and the/B00 supports Modbus RTU and DCON protocols. Many
SCADA/HMI software and PLCs that support the Modbus RTU protocol can easily integrate’ @ith M
modules.

ViewPAC
elLogger HMI DCON Utility
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1.1 Getting Started

The 7000 series only supports the DCON protocol, while thedd0 series supportSCON and
Modbus protocolsConfigure DCON communication parameterNiif mode, while Modbus
parameters can be set directly Mormal mode Note: Only one module can be set at a time.

Step 1. Power on in INT mode.
Set the DIP switch to "Init" (or connect the "INIT" pin to "GND") before powering up the
module.

INIT

Normal

CommunicationParameters

FactoryDefault In INITmode, the initial
Parameter (NormalMode) value is fixed
Model

[-7000 M-7000 [-7000/M-7000
Protocol DCON Modbus RTU DCON
Address 01 00
Baud Rate 9600
Parity N,8,1

Step 2: Connect the module to a PC and power supply.
The +7000/M-7000 seriesnodules are equipped with an B85 port, which can be connected
to a PC using an R32 (or USB) to R&5 converter.

I-7520/tM-7520U
(RS-232 to RS-485) 1-7000/M-7000

Power Supply
MDR-60-24

iy | 1 24
USB _laa

I-7561U/tM-7561
(USB to RS-485)

[-7000/M-7000ComprehensiveManual v1.0 P10



Step 3: Download and install the DCON Utility Pro.

https://www.icpdas.com/en/product/guide+Software+Utility Driver+DCON__ Utility | _!'J'

DCON_Util
¢ DOWNLOAD LD
Utility & Tools
- FILE NAME DESCRIPTION MODEL | LAST UPDATE
DCON Utility Pro PC For Windows XP/7/8/10 PC and 2024-06-12
version WES PAC
Step 4: Search for the module and configure the communicatiparameters.
|8 Dcon utility Pro v 43.06
1.
Address Baud Rate
5 Start 0  End 255
V
Protocol Checksum Format
@ 115200 (C) 57600 () 38400 () 19200
® 9600 (C) 4800 [ Baud Rate | Protocol Checksum Format
Timeout 300 ms @ DCON @ Modbus RTU (] Modbus ASCII
() Search RU-87PN Addr. Mode
. Search and Get /O Conﬂguratinns
Staniearcn @ Exit
=|[»][n DD@IID@
- CoM5:* Address Baud Rate Checksum  Format  Status Description Comments
7065D 0[00h] 9600 Disabled  N.81  Remote /O [DCONM™DI+5°D0 Supported

5.
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https://www.icpdas.com/en/product/guide+Software+Utility_Driver+DCON__Utility__Pro

7065D Firmware[B109]

Configuration YO Host WDT DI Commands Log Summary

Protocol (INIT*)  |DCON v /
Address 0 = [00H] G Note: Theinitial values are displayed in

Baud Rate (INIT*) 9600 V] INITmode. Users can modify the
Parity (INIT*) N8 ] setting value as the figure below.
Ghecksum (INIT*)  |Disabled v| Protocol (INIT")  [DCON vl
Address 2 + [02H]
[Baud Rate (INT*) | {{EZ0 v ]

Parity (INIT*) IN.8.1 ”
Checksum (INIT*) | Disabled v /

Response Delay 0 [Max.30ms] ?

7.
8. Set Module Conﬂgurations
Exit
N\

Step 5: Set the module to Normal mode and reboot.

{SG GUKS a¢A NOKaEO LRAALA 2KS 20NI RAa 02y y SO

the module to apply the new settings.

INIT

MNormal

Step 6: Search for the module again to ensure timew settings have taken effect.

. DCON Utility Pro V 4.3.0.6 Searching COM5

B &) o<l (2] =1 8l [ [@] [

D Address Baud Rate Checksum  Format

Status Description Comments

7065D 2[02h] 115200 Disabled N,8.1

Remote /O [DCON}4*DI + 5*DO  Supported

[-7000/M-7000ComprehensiveManual v1.0 P12
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1.2 Features

v

RS485 Industrial MultiDrop Network

The 17000/M-7000 series modules use the industrial EIMBScommunication interface to transmit
and receive data at high speeds over long distances. All modtgesasy to integrate with standard
computers and controllers. Internal surge protection circuitry is used on the data lines to protect the
modules from voltage spikes.

I/O type and Range Programmable

The analog modules support various I/O types anda dlahgeswhichcan be configured remotely by
issuing commands from the host.

Easy Mounting and Connection

Users can choose between DIN rail or piggyback mounting for
installation of the module.

Dual Watchdog

The #7000/M-7000 series modek feature both module and host watchdog functions to prevent
errors and enhance the reliability and stability of the control system.

1) Module Watchdog:

The hardware watchdog is a circuit designed to monitor the operational status of the
module. It uses @&mer mechanism: during normal operation, the timer is periodically reset
to zero and continues counting. If a timeout occurs, the module will automatically restart
and load its default poweon values.

2) Host Watchdog:

The Host Watchdog is a software @ion designed to monitor the communication status
0SG6SSy (GKS K2ad IyR (KS Y2RdzZ S® L dzaSa
Under normal operation, the host sends an "alive" signal to the module. If a timeout occurs,
the module automatially loads the safe value. Once the timeout condition is cleared, the
module restarts and loads the powen value.

[-7000/M-7000ComprehensiveManual v1.0 P13



5

ProgrammablePoweron Value and Safe Value

Actuator

u
'
I

AMP

The DO and AO modules feature programmable pesveand safe values. When tfie2 & (i Q &
watchdog mechanism is triggered, the DO or AO output will be set to itsqrigured safe value.

Advanced DI Functions

The DI channel is not only used to read the digital input status but also provides several advancec
functions.

DI Latch Functin

lff 5L OKIyySta FSIFGdaNBE | fF 00K FdzyOudAazy GKI
Typically, the host polls each module individually to obtain the DI stdtiesvever, there are

occasional instances where a DI channel might geaexavery brief pulse signal that could be missed
if it occurs outside the polling period. With the latch function enabled, sRodzNJ G A 2y & A 3y |
will no longer be lost.

V" ’ "
W /!! Polls "DI status” ! |—I }
\ 2

- & 3 ":i Ao
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Low Speed Counter

The DI module automatically counts the DI signdhe background and can detect and count signals
up to 100Hz.

Overvoltage Protection

alye 2F L/t 5!'{Qa Iylf23 AyLdzi Y2RdzZ S& LINRJA
channels. If the user accidentally connects the wrong line bigh voltage spike is applied to the
FyF€23 AyLdzi GSNXYAYylIfas GKS Y2RdAZ S 62yQid 6S R
This feature improves reliability, reduces maintenance needs, and makes the entire system more
robust.

Overcurrent Protection

For the current measurement module, introducing high currents or voltages into the current loop
could damage the module. ICP DAS has upgraded the protection to handle up to £120 VDC and +10C
mA. This improvement ensures that high currents dr vbl 3S&4 Ay GKS f22L) 62V
keeping the entire system running smoothly.

¢CKS awé | yR & %&000NSRED pdwda codtifuous &v&rvoltage and overcurrent
protection, effectively safeguarding equipment from damage caused by $ualssurges.

* %120 Voc

Thermocouple 240 Vims

v +120 Voc

Y 240 Vims

+ %120 Voc
+1000 mA
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Virtual Channel to Channel Isolation

CtKS awé YR a%é GSNEA2ya 2F (GKS I yI f 2akhaknglLldzi
isolation to prevent noise interference from adjacent channels in industrial environments. These
modules include the-T017R, 47017Z, 47018R, 470187, {7019R, and-7019Z. While there is no
physical channdio-channel isolation, the leakage current between adjacent channels is only 1pA,
resulting in minimal and negligible interference.

e o -g y y
Virtual Isolation = +400 Voc

’/
- q. ]

Physical Channgb-Channellsolation

To achieve theChannelto-Channel Isolationspecification,a communication module(7000 series)
must work in conjunction witha signal conditioning modulg(SG300 series). This combination
provides 3000VDC ChansielChannel Isolation protection.

M-2217CIKX 1pcs M-7017X 1pcs £G3071X 8pcs

Advantages of Chann&-Channel Isolation Protection:
1. Saves installation space

2. Simplifies wiring
3. Reduces costs

M-2217CI 1-7017 SG-3000

+=
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Model I/O Channelto-Qhannel Communication Interface
Protection
ET2217Cl 8 Al
ET22174 4 Al 3000VDC 2-Port Ethernet
ET2228CI 8 AO Protocol =Modbus TCP, Modbus UD
MQTT, SNMP V2c
ET2224C| 4A0 3000vDC Q
ET2218CI 8TC
ET2218CH 4TC 3000VDC
ET2215CI 8RTD
ET2215CH 4RTD 3000VDC
M-2217Cl S Al
M-2228Cl 8 A0 Protocol =Modbus RTU, DCON
M-2224C] 4A0 3000VDC
M-2218Cl 8TC
M-2218CH4 4TC 3000VDC
M-2215Cl 8RTD
M-2215CH# 4RTD 3000VDC

In industrial field applications, using a module with chartoethannel isolation protection improves
system performance, ensures equipment safety, and enhances reliability by offering the following
advantages:

1. Improve System Stability anBeliability

A Prevent Signal Interference
In industrial control systems, multiple signal sources and paths are common. Without proper
Isolation, crosstalk can occur, leading to signal distortion or increased noise. Ussujaded
moduleprevents interferece between signal channels, enhancing system stability.

A Reduce System Failures
Prevent a single channel issue, such as a short circuit or overload, from impacting other
channels. This improves the system's fault tolerance and reliability.

2. Improve Measuement Accuracy

A In industrial measurement applications such as temperature, pressure, and flow, channel
isolation is crucial for maintaining accurate and reliable d&ta. example, in mukthannel
data acquisition systems, a shared ground can introdigpeas crosstalk, leading to distorted
readings and inaccurate measurements. By implementing isolated module these
interferences are eliminated, ensuring precise and stable signal acquisition for industrial
control and monitoring systems.
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3. Enhancedequipment security

A Preventing the spread of electrical faults:
Industrial fields often encounter higboltage or higkcurrent environments. Channéb-channel
isolation prevents electrical faults (e.g., owarltage, short circuits) in one channel from affecting
others or the overall system, ensuring the safety of both equipment and personnel.

A Prevent ground loop problems:
Inconsistent ground potentials betweetlevices can cause ground loops, leading to noise,
signal distortion, and potential damage to sensitive equipment. An isolated module effectively
eliminates this issue, enhancing the overall system's safety and stability.

4. Reduceshoise and interference
A Improved Electromagnetic Compatibility (EMC):
Industrial environments often contain strong sources of electromagnetic interference (EMI),
such as large mechanical or higbwer equipment. Channgb-channel isolation minimizes
noise propagation, enhancing eigment immunity and overall electromagnetic compatibility
(EMC). This is crucial for ensuring the proper operation of sensitive devices, such as
measurement instruments and communication equipment.

A Reduceghe effect of external noise:
The isolation modulean effectively reduce the influence of external electromagnetic noise or
voltage fluctuations to ensure a clear and stable signal.

5. Flexible system scalability
A In many industrial control systems, scalability becomes a key concern as the number of
devices increases. Channéb-channel isolated modules enable different equipment or
control channels to operate independently, allowing system expansion or upgrades without
disrupting other parts of the system.

6. Improved signal quality and data transfer speeds
A In some highspeed data transmission applications, such as sensor data collection or remote
control systems, channeéb-channel isolation helps to ensure signal quality and minimize data
loss or transmission errors due to signal degradation or interferefbés is important for
industrial applications that require high precision control or fi&ale response.

7. Reduce maintenance costs

A The isolated module limits the impact of faults, ensuring that a failure in one channel does not
affect others. This reducdault diagnosis and repair time. Maintenance personnel can quickly
identify issues, minimizing downtime and lowering maintenance costs.

8. Enhanced equipment longevity

A By minimizinginterference and fault propagation between channels, systems with isolated
modules operate more reliably, experience less wear and damage, and achieve a longer
equipment lifespan.
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Specific examples of industrial applications:

A Power & Energy System
Channelto-channel isolation plays a crucial role in protecting -\mitage controlsystems
from highvoltage faults, surges, or failures in other parts of a system. By electrically isolating
the lowvoltage and higtvoltage channels, it prevents damage to sensitive components and
minimizes the risk of systemvide failures. This isolatiohelps to ensure that any issues in the
high-voltage side (such as a surge or fault) don't propagate into thevidtage control
circuitry, which could lead to equipment damage or malfunction.

A Automation equipment:
In robotic control and production lin@utomation, channeto-channel isolation prevents
signal interference between devices, ensuring more precise control.

A Sensor and actuatorystems:
In systems where multiple sensors and actuators are connetdeldted moduls help ensure
signal stabilityand prevent interference between channels.

A Medical Equipment:
In the medical field,isolated modulesprotect patient vital sign monitoring devices from
interference caused by other equipment. The applicationisaflated modulesin medical
devices is crual, especially in safeguarding patient vital sign monitoring systems. Since
medical equipment requires extremely high accuracy and stability, any electromagnetic
interference or electrical faults from other devices may affect monitoring results and even
compromise patient safety.

Isolated moduleseffectively separate the electrical connections between different systems,
preventing higHrequency noise or voltage spikes from other equipment from impacting vital
sign monitoring devices. For example, elecardiograms (ECG), blood pressure monitors, and
oxygen saturation meters may display incorrect data or fail entirely if subjected to interference
from other devices.

A Telecommunications
In telecommunications, maintaining isolation between communicaticanciels is essential to
prevent signal interference, ensuring clear and reliable transmission. This isolation minimizes
crosstalk, where a signal transmitted on one circuit or channel creates an undesired effect in
another, which can degrade the quality tfe transmitted information. By implementing
effective isolation strategies, telecommunications systems can maintaindughty signal
transmission, free from unwanted interference between channels.

In conclusion, the use of Chan#telChannellsolated modules in industrial field applications can
effectively improve system stability, safety, signal quality and measurement accuracy, as well as
reduce maintenance costs and the risk of failure, which is important for the normal operation of
equipment, imprae production efficiency and extend the life of equipment.
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5

3000VDClsolation

The I-7000 and M-7000 series have 3000 VDsblation between the field and the internal logic
circuit. This isolation prevents the noise from the field to the internal ldget can damage the

module.Users are advised to utilize isolated modules on theA&Snetwork to eliminate noise

interference from adjacent modules.

Dual Communication ProtocolRequest/Response)

All F7000 and M7000 modules use aimple command /response protocol for communication.
M-7000 also supports the industrial standard Modbus RTU protocol. The user can udevhigh
language, such as C, VB, Delphi, and others to write their application programs. Some famous
software packagean control 7000 and M7000 directly, such as LabView, Indusoft, Tracemode, EZ
data logger, EZ Progtc.

The 700 seriesupports the DCON protocol
The M7000 seriesupports the Modbus RTU and DCON protocols

SeltTuner Inside

"SelfTuner" is gpatented ASIC. It auttunes the baud rate and data format -TU

in whole R8I85 network, and autchandles the direction of the R&5

communication line. Since the unique features of this ASIC, the user c f:_,&
implement a very flexible remote I/O configuration te R$485 network. _ I — _
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Commonmode Voltage Protection

The typical application is to monitor the charging status of the batteries in series. The voltage of
each battery is +10 VXD the first battery is +10 VDC, the second battery is +20e#Ddhe
differential voltage of the 20th battery is only +10 VDC, while the commode voltage is around

200 VDC. If the commemode voltage of the analog input module is not large enough, then it
cannot measure the correct voltage of the battery in charging. ICP dda®g input modules
provide +£200 VDQigh commormode voltage protection for industrial applications, which can
effectively solve the measurement errors caused by insufficient coramode voltage.

—

(+10 Voc) =

(+20 Voc) s

(+80 Voc) s

(+90 Voc) g9

(+160 Voc) 9%

(+170 Voc) &

(+200 Voc) P

ESD Protection

In the industrialenvironment, there are many noises, spike, electrostatic, etc. If the module is not strong
enough, it is very easy to be damaged. Ti& land M7K modules all pass-#/KV ESD contact and-8/

KV ESD air tests by static electricity gun in our laboraidrg.test procedures follow the IEC 61686Q
standard. The components used in ICP DAS modules can suppress and withstand the high voltage
defined by the IEC 6100802 standard, thereby protecting the modules from the effects of electrostatic

discharge.

.5.\ 4
/' 4KV ESD Contact
+ 8 KV ESD Air

[-7000/M-7000ComprehensiveManual v1.0 P21



5

Open Wire Detection

The thermocouple, RTD and thermistor sensors are widely used in temperature control applications.
If the system can not monitor the open wire status of the sensors, it may be very dangerous and
cause large damage to life apdoperty. When the wire of sensor is broken and the controller does
not know the open wire status, the system may heat the boiler continuously and result in fire or
explosion. Our thermocouple, RTD, thermistor modules provide open wire detection and heake t
system safer.

-

e
-

@

X

é&

Thermocouple

The

i

RTD
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1.3 Product Information

Users can find the product page by entering the model number into the search box 6DRH@AS
website (https://www.icpdas.com)

1.3.1 Selection Guide

Check the product selection guide to explore various I/O module types.
www.icpdas.com/en/producijuide+Remote__ | O Module__and__ Unit48S_ | O Modules-1000

' ‘ Product,Keyword a H Solution,Tag ‘ NG i -

DAS %arch Bar PRODUCTS SOLUTIONS NEWS & EVENTS SUPPORT  CORPORATE CONTACT US

A HOME > PRODUCTS >> Remote |/O Module and Unit > RS-4851/0 Modules > 1-7000

Analog /o0 Digital 1/0 Encoder/Frequency/Counter

Voltage & Current
Output

Voltage & Current

Multi-function
Input

Thermocouple RTD DS18B20 Sensor Thermistor Strain Gauge

» Available soon Will be phased out » Phased out

Voltage & Current Input

Model Analog Input
Sampling Common Individual
"o‘?:i';&w Channels | Resolution Rate Range Voltage Channel O;z;:z:‘:ie
(total) Protection | Configurable
( \I—TOIZ—G . 10 Hz i150+m\’: Jf'ﬂﬂ
mVy, =1V, £5V
£l El £ + +
N——" £10V, £20 mA +100VDC +120VDC Dixl
I-7012FD - Ldif 10/100 Hz (Notel) (Note2)
- DOX2
+150 mV, £500 (Note3)
1-7014D - 10 Hz mV, £1V, £5V, - +15VDC
+10V, £20 mA
1.3.2 Catalod Download Centet Data Sheet/ FAQ
On the product page, click the icon to access related files.
I/Cp' ‘ Product,Keyword [ H Solution,Tag | & @?
DAS PRODUCTS  SOLUTIONS  NEWS&EVENTS  SUPPORT  CORPORATE  CONTACT US
/ﬁ‘ HOME > PRODUCTS > Remote I/O Module and Unit > RS-4851/0 Modules > 1-7000
.
I-7012 series

1-ch Analog Input Module IE 0
S 2
e
Catalog D?:wnload Data Sheet FAQ

enter
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Description of icons

IE
. Users can download catalogs, flyers, or posters.
Catalog

2
Download
Center

Users can download the user manual, quick start guide, utility & tool, SDK, etc.

Users can access module information, including pin assignments, wire connectior
=== | internal I/O structure.

Data Sheet
? Userscan understand some issues with software development, product function
W installation & configuration, and troubleshooting.

1.3.3 Specifications Similar Products

Users can click similarmodellisted abovethe 'Specifications' section on the productgegor more
information.

Sil'l'lil ar Products »Available soon Will be phased out  FPhased out

1-7005 M-7005-G k
N\

Watchdog Timer Module, Communication (Programmable)

CPU Module

Intra-module Isolation 3000VDC

EFT (IEC 61000-4-4) *4 kV for Power Line
ESD (IEC 61000-4-2) +4 kV Contact for Each Terminal
Surge (IEC 61000-4-5) +0.5 kV for Power Line

[-7000/M-7000ComprehensiveManual v1.0 P4



Chapter 2 Hardware Installation

2.1 Installation

DIN-Rail Mounting FiggybackMounting

2.2 Dimensions (Units: mm)

Front View Left View Rght View

33

122

101

122
35.4

= m 1
i o U
58.1 34 34
72 72
: I I __-;
e
T b5 s a1
[l !
Top View
Rear View
Button View

34
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2.3 Connecingthe I/O Module
2.3.1 System Architecture #1 (Bus TopologyJonverters

Converter

RS-232
uUsB
Ethernet

L

1-7000/M-7000

Converter Input Output Power Input Size Driver
[-7520 series R$422/A85 Palmsize N/A
RS232 10~ 30 VvDC
tM-7520U R$485 Tiny size N/A
I-7561 series RS232422/485 Palmsize | Win7810/11, Linux
USB 2.0 USB
tM-7561 R$485 Tiny size| Win7810/11, Linux
PDS720 10 ~30VDC | Palmsize Win78/10/11
| Ethernet| RS232, R8185 POE or - _
tDS700 serieq 12 ~ 48 VDC Jac Tiny size Win78/10/11

Note: The #7520/A and{7520R/AR feature isolatictesigns on different sides, allowing users to
select the appropriate side for additional isolation protection, particularly for critical equipment.

This design helps mitigate circuit damage caused by noise interference from the power input,
enhancing overhsystem reliability.

PC/PAC /PLC (RS-232 to RS-485)

| (E— ; RS-485 Device
é}:u Isolation 1-7520 Isolation R>-48o5 Device

. Data+ e Data+

=~ = _—
— = Eo= il ol =
s 1-7520r Aol O

(RS-232 to RS-422/485)
R$-232

75208 lsolation RS-422 Device
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2.3.2 System Architecture #2 (Bus Topologyrepeater

Converter Repeater

RS-232
USB
Ethernet 4

1-7000/M-700 1-7000/M-7000

The repeater is used to
1. Isolate two sides signal

If the signal gets worse on one side, it will not affect the other side.
2. Extend the communicatiomlistance

Repeater Input Output Power Input Size Driver
I-7510 series R$485 or R8122485 Palmsize
10 ~ 30 VDG N/A
tM-7510U R$485 Tiny size
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2.3.3 System Architecture #3 (Tree Topologyhiub

RS-232
UsB
Ethernet

, The best way to implement an 85 network that focuses on robustness and signigrity is to

use a daisy chain topology.

In general, a tree topologyannotbe realized with a "simple" R&5.

. The reflections that would be caused by these long branches (connections between your main bus
and the slave nodes) makes a reliable datengmission impossible.

¢CNFRAGAZ2YFEE@Z  MHA m 0 SNXYAY E4850rarRh, N
which often results in better signals on one branch, but worse signals on the othe

Each port is equipped with an individual driver gvoid mutual interference.

Hub Input Output Power Input Size Driver

I-7520U4G RS$232 4-port R$485 N/A

[-7513G 3-port R$485 10~ 30VDG N/A

R$485
I-7514UG 4-port R$485 Palmsize N/A
[-7563G
uUsSB 3-port R$485 USB Win7810/11, Linu

[-7563UG

Note: I-7563U speeds up to 921 kbps. others, speed up to 115 kbps
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2.4  Operating Switch and Parameters

[-7000/M-7000 series provides two operating modes, Init Mode and Normal Mode, which can be set by
sliding the switch on the rear side of the module. For some modules, users need to wikd Theinto
GND on the front of the module.

Operating Switch

Normal Mode:
Normally, the operating switch ofl000/M-T nnn &aSNRA Sa wéazRdAS Aa asSa G2

Init

!

Normal

Init Mode:
If the communication parameters of the module are unknown, switch to the "Init" position and reboot
the module. The settings are fixed and detailed in the following table:

Parameters I-7K M-7K
Protocol DCON

Address 0

Baud Rate 9600 bps

Parity n,8,1-no parity

Checksum Disable

Factory Defaults:

Parameters I-7K M-7K

Protocol DCON Modbus

Address 1

The Baud Rate, Parity, and Checksum settings are the same as above table.
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Chapter 3 Software Tool DCON Utility Pro

Users can configurhe communication parameters and I/O settings for each '
module by using DCON Utility Pxéisit the website to downloathe software and
the user manual. DCON_Uil

http://www.icpdas.com/en/product/guide+Software+Utility Driver+DCON__ Utility Fi Jy-Pro

3.1 Search I/O Moduleg Online Configuration Bge

Ensure that the PC is connected to th@ module and turn on the power supply. Afterwatdunchthe
DCON Utility Pro

A

Stept / K22a$8 (KS anbs@arch pptioms sudd &dud Rate, Protocol, Checksum, and

Format.

DCON Utility Pro V 4.3.0.6

W e =EHNED e =
- coM3:* Address Baud Rate  Checksum Format Status

() 38400 (0 19200

@ 9600 () 4800 () 2400 (J 1200

Timeout }00 - ms

(] Search RU-87PN Addr. Mode
() Search and Get I/O Configurations

Start Search Exit

T

Baud Rate The user can select multiple options. The default settireaO

Baud Rate ) Protocol Checksum Format

@ 115200 () 57600 () 38400 () 19200

@ 9600 (] 4800 (] 2400 ) 1200
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Protocol ¢ KS &SddAy3a A& FTAESR daftmbde.é AF LRSSN 2y

Baud Rahecksum Format

@ DCON @& Modbus RTU () Modbus ASCII

Checksum¢ KS RSTFl dzE G aSGOGAYy3 Aa a5Aalof SReéd

Baud Rate F'rotocormat

8 Checksum Disabled (] Checksum Enabled

Format ¢tKS RSTIdzZ G &% @Nysz XY aJx &0 XY&&MS@@E asdl G A y
search for the 1/O module.

Baud Rate Protocol Checksu

@ NS 1 (JN,382 (JES8,1 (] 0O,8,1

Timeout 300 ms

(] Search RU-87PN Addr. Mode
@ Search and Get I/O Configurations

Start Search ‘ Exit

Step 2  After searching for a module, clitBtop Search'to end the search, then select the model (ID)
to open the settings window.

.- DCON Utility Pro V 4.3.0.6 Searching COM5

&) ==l %91 =1 (Sl [5] [@] p!

i ggxg* D Address Baud Rate Checksum Format St_atus Description Comments
) ' 70650k 2[02h] 115200 Disabled N,8,1 Remote /O [DCONJ4*DI + 5*DO Supported
N
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3.2 Open the Offline Configuration Page

TheawSY20S Lkh LbL¢E WdAGH DEIYUTily Brozllbws dstryto view the
settingspage for each+7000/M-7000 module otine.

. DCON Utility Pro V 4.3.0.6 Searching COM5

In the"Remote I/O Configuration'window, click'Configure in Offline Status"select the'7K" option,
and choose a model from the dropdown list to opensigttingspage.

. Remote I/O Configuration

Remote I/O INIT* Quick Configuration

COM Port ‘CDME‘; v ‘ Please make sure the INIT* is connected to GND

- 0£< O87TK OtM

Configure in Offline Status

Configure I/O by File

DO/Alarm DI Host WDT Commands Log Summary

Protocol (INIT*) ‘DCON y
Address 0 2 [00H]
Baud Rate (INIT*)  |9600 v
Parity (INIT*) IN.8,1 .
Checksum (INIT*) | Disabled v
EXi Analog Format ‘Engineering Form
Sample Mode ‘Nurmal Mode v
) 60/50 Hz |60Hz v
Response Delay 0 [Max.30ms] ?
Exit Write Configurations to /O Module Save configurations to the file
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3.3 Settings Page Configuration

TheConfigurationpage ofDCON Utility Pris used to configure theommunicationparametersof the
I/O module, along witltertain Al or AO parameters.

Note:
DCON Utility Preupport to open multiple settings windows of the 1/0O module since ver3inm later).

3.3.1 Common Settings forrTO00/M-7000 Modules

Communication Parameters:

Under Normal Mode Under INITMode
Parameter
Default I-7000 M-7000 I-7000/M-7000
(DCON) (ModbusRTU) (DCON)
Protocol X O @)
Address (@) O O
Baud Rate X O O
Parity X @] O

X: Cannot be modified O: Can be modified

WhenProtocol = DCONtems marked witl{INIT) must be configured unddnit mode.
WhenProtocol = Modbus.,.settings can be configured directly undéormal mode

After completeing the configuration, click tf&et Module Configurationbutton andensure the
module is rebooted undelormal modeto apply the new settings.

7065D Firmware[B109] X
Configuration DO Host WDT DI Commands Log Summary
(“Protocol (NIT)  [DCoN v
Address 0 < [00H] UnderInit mode, communication panaeters
Baud Rate (NIT*) 9600 ] are fixed.Note: Configure one module at a time]

Parity (INIT*) N.8.1 ’ |
cnaksum (INIT*) | Disabled vl

Response Delay 0 [Max.30ms] ? After making the changes, click this button, the
reboot inNormal modeto apply the settings.

Set Module Configurations

Exit
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1® 7026 Firmware[0B0A1] X

Configuration AO  AIDO Alarm DI Host WDT Commands Log Summary

Protocol Modbus RTU  «| s .

WhenProtocol = Modbuscommunication
Address 1 * OMH . .
parameters can be configured directly under

Baud Rate 115200 7| Normal mode

Data Format (INIT*) |N.8,1 ‘

Checksum Disabled il

Analog Format Engineering Form

Fast Mode Normal Mode |

60/50 Hz 60 Hz <] After making modifications, click this button

and reboot the module to apply the settings
Response Delay 0 [Max.30ms] ?
Set Module Conﬂgurations
Protocol Set theprotocol, which can bé©CONor Modbus RTU
Address Set a unique address for the modu{Range 0-255)
Set the baud ratewhich can bé.200, 2400, 4800, 9600, 19200, 38400, 57600,
Baud Rate
115200

Parity Set the prity, which can b¢N,8,1, [N,8,3, [E,8,], or [O,8,].
Checksum Set thechecksumwhich can belisabledor enabled
Response Delay Add a delay time for the respong®efault 0 ms,Range 0-30 ms)

Response Delay 0 [Max. 30ms] ? |

Aick &?¢ for more details.

: : Other Company’s

Response Delay ICPDAS Products
(@ i 3 @) Products

= Unwell communication of ICP DAS’ products

Some RS-485 converters use software to switch the communication direction.

The host (PC) will not get a complete response if the switching of RS-485 direction is not prompt enough to
get ready to receive the response before the slave sends it out.

= Add a [Response Delay] to have the slave not respond too fast, which would solve the problem.

= Unwell communication of other company’s products

Some slaves cannot handle too many procedures of command/response communication in a short time.
Mix-using ICP DAS' products on the same RS-485 bus with other company’s products might lead to

the communication timeout or abnormal.

= Add a [Response Delay] to have ICP DAS' products not respond too fast to affect other company’s products.

A v
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3.3.2 Alor AOSettings

In addition to the common settings mentioned above, enfigurationpage includes additional Al or
AO settings depending on the model.

. 7017F Firmware[0000] [Offline Configuration] . 7013 Firmware[0000] [Offline Configuration]

Commands Log Summary AI Summary
Protocol (INIT*)  |DCON v Protocol (INIT*)  [DCON v|
Address 0 = [O0H] Address 0 < [OOH]
Baud Rate (INIT*) 9600 v Baud Rate (INIT*) 9600 v
Parity (INIT*) N.8.1 v Parity (INIT*) IN.8.1 v|
Checksum (INIT*) | Disabled - Checksum (INIT*) | Disabled
(Analog Format ‘Engineering Form | | Type Code ‘[20] +/-100 .PT1 ‘
sample Mode ‘Nurmal Mode y Analog Format ‘Engineering Form ~ ‘

60/50 Hz |60Hz v 60/50 Hz BoHz v
_ Type Code \[03] +#-10V ] Sample Rate 110Hz v|

The followingtemswill be displayed on th€onfigurationpage based on tha&l or AOmodule type.

Set thedata format which can b&ngineering FormaPercent Format
HQa [/ 2 YLIX Sy b h@&2Nol

Sample Mode | S the data sampling mode, which can Nermal Modeor Fast Mode

Analog Format

Power Filter
(60/50 Hz)

Type Code Set the data type code and range, €[§8] +/-10V, [0D] +20mA

This function filters ou6050 Hzpower noiseto prevent signal distortion

Sample Rate The sample rate of013(P)(D¥eries can be set tb0 Hzor 1 Hz

. 7021 Firmware[0000] [Offline Configuration] . 7088 Firmware[0000] [Offline Configuration]

Configuration J)AO Host WDT Commands Log CH:00 CH:01 CH02 CHO03

Py [OFFI JOFFN JOFFN [OFFN
o1 stavs [ [IOFEN [OFFN [OREN

Address 0 < [0OH]
WM Counter Value WDT Con
Baud Rate (INIT*) 9600 v]

Protocol (INIT*) ‘DCON ‘

Parity (INIT*) N.8,1 Protocol (INIT*) IDCON v \
Checksum (INIT*)  |Disabled v| Address 0 2 [0OH]
Analog Format ‘Engineering Form ‘ Baud Rate (INIT*) 9600 V‘
Slew Rate immediate v| Parity (INIT") ‘N:8-1 v|

Checksum (INIT*) __|Disabled vl
Type [3210~+10V | =

Battery Backup [50]No Battery Bz - |
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Set the rate of change for voltage or current (V/sec, mA/sec), which controls h¢
Slew Rate quickly the module outputs a value when the AO value changes. The setting is
availablefor the 7021/21P, 7024/24L/24Rodules.

If enabled, the data can betained in case of power failuré&he setting is availabl
for the 7088(D)modules.

Battery Backup

: 1 7080 Firmware[0000] [Offline Configuration]

It can be set to eithetdp Counteror
Frequencymode for the 7080(D)
and 7080B(D) modules, with Batter
Address 0 =1 [00H] Backup available for the 7080B(D).
Baud Rate (INIT*) 9600

Configuration_Zounter/Frequency DO/Alarm

Protocol (INIT*) DCON Mode Select

Thetime interval for measuring
Parity (INIT*) N.8.1 frequency can be set for the 7080([

Checksum (INIT*) | Disabled Freq. and 7080B(D) modules, with option
Mode Select [50] Up Counter of 0.1 or 1.0 second.
Freq. 0.1 Second
Al parameters on the Type | Analog | Sample| 60/50 | Sample | Response| Slew
Configuration page Code | Format | Mode Hz Rate Delay Rate
Voltage& Current Input
7012(F)(D) 0 0 o] o] - - -
7017 o] 0 - o] - o] -
7017F/17C/17A5/17FC/17R/17| o 0 0 0 - 0 -
7017mC16 - 0 o] - - o] -
70177 - o] o] o] - 0] -
Thermocouple Input
7011(P)(D) 0 0 - o] - - -
7018/1816/18P/18R 0 0 - o] - o] -
7018Z/19/19R/19Z - 0 - o] - o] -
TransmitterInput
7014(D) 0 0 - o] - - -
RTDInput
7013(P)(D) 0 0 - o] o] o] -
7015(P) - o] - o] - - -
7033(D) 0 0 - o] - - -
DS18B2@Gensornput
7004 - - - - - 0 -
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Al parameters on the Type | Analog | Sample| 60/50 | Sample| Response| Slew
Configuration page Code | Format | Mode Hz Rate Delay Rate
Thermistorinput
7005 - o] - - - o] -
Strain Gauge
7016(P)(D) o] o] - o] - - -
Voltage & Current Output
7021/21P o] o] - - - - o]
7022/22A - o] - - - o] -
7024/241L/124R 0 0 - - - 0 o]
7024U(D)/28(D) - o] - - - o] -
Multi -Function
7002/03/ - o] o] - -
7026 - - 0 - -
Al parameters Type Code| Mode Selec EZSE% Freq. ReDsep:Z;se
Counter Frequency Input
7080(D)/80B(D) - o] - 0
7084 o] - - - o]
Counter InpufPWM Output
7088(D) - - 0 - o]
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34 AI Settings Page .| T017F Firmware[0000] [Offline Configuration]

Configuration Al Commands Log Summary
DCON Utility Pro offers several settings pages, [08] +/- 10 V
with different items displayed depending on the Al Value
model. The following describes the settings @ CcH:00 +000.000
shown on the module's offline page. @ CcHo01 +000.000

@ cHo2 +000.000
@ CcHo03 +000.000

Refer to Section 3.2 to knowow to open the

offline page.

@ CHO04 +000.000
Note: @ CHo5 +000.000
The available settings will vary depending on the
model. CHo06 +000.000

@ CcHo07 +000.000

Individual
Al Page Index of channel Type CodéDefaulty Channel
Configuration
7011/11D/11P/11P [05] +/-2.5V
7012/12D/12F/12FI 00 [08] +/-10V
7013/13D/13P/13P [200+-MmnnE t dmnan
7014(D) [08] +/-10V -
7016P/16PD 00
[05] +/-2.5V

7016/16D 00 ~01
7033(D) 00 ~ 02 [20]+-mnnX t dmnan
7002 00 ~ 03 [08] +/-10V
7015(P) 00 ~ 05 [200+-mnn> tamnan
7003 00 ~07 [08] +/-10V Yes
2005 00 ~ 07 [60] PreC?sno'Eygic;LLlOK @ 2
7017/17F [08] +/-10V
7017A5 [1B] ++150V
7017C/7017FC/RC 00 ~ 07 [OD] +~20mA -
7017R [08] +/-10V
7018/18P [05] +/-2.5V
7018R [05] +/-2.5V
7019/19R [08] +/-10V
70182 05] +/-2.5V
7019Z 00-09 [[08]] +-10V Yes
70172 (10 Diffe?gntiglg(g: g(()) Si%fq-lendecb [08] +/-10V
7017mC16 00 ~ 15 [07] 4 ~ 20mA
701816 00 ~ 16 [05] +/-2.5V -
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. 7019 Firmware[0000] [Offline Configuration]

=it sl - —— [[00] +/- 15 mV
Configuration Al Commands Log Summary [01] /- 50 mV
[02] +/- 100 mV
Al Value Type Code CJC Offset Temperature Offsg [03] +/- 500 mV
® CH: 000.000 (04] +/-1.0V
@ CHoo + \ 0F] T/C K-t ._| 000 + - 00.00 + - [05] +/- 25 V
B CHO1 +000.000 08] +/- 10 V -] 0.00 00.00 [06] +/- 20 mA
e [08] + [07] 4 ~ 20mA
CH:02 +000.000 [08] +/- 10V ~| 0.00 00.00 [08] +/-10V
[09] +/-5V
@ CH03 +000.000 [08] +/-10V ~| 0.00 00.00 [0A] +/-1V
[0B] +/- 500 mV
@ cHo04 +000.000 [08] +/-10 V ~| 0.00 00.00 [0C] +/- 150 mV
[0D] +/- 20 mA
@ cHo5 +000.000 [08] +/- 10V ~| 0.00 00.00 0E] T/C J-tvpe
@ CcH.06 +000.000 [08] +/- 10V | 0.00 00.00 [10] T/C T-type
: +000.000 ) y [11] T/C E-type
@ CHO07 [08] +/-10V | 0.00 00.00 [12] T/C Ritype
[13] T/C S-type
Set all channels as Al:00 [14] T/C B-type
[15] T/C N-type
[16] T/C C-type
CJC Temperature  0.000 @ Enable CJC  Module CJC Offset 0000 4[17]1 T/C L-type
[18] T/C M-type
[19] T/C L2-type
[1A] 0 to +20 mA
CH: xx Check to display theurrent Al value
Set the data type code and rang&he available options will vai
Type Code _
depending on the model.
Set all channels a&l:00 Set the type code for all channels to be the same as channel 0.
Set theCJC (Cold Junction Compensation) offset for each channel
CJOffset

LiQa I g ~N018/mB1688PF182MBRI1R/HOR/19Z

Setoffset for each channel to adjuster the temperature readings
LiQa | @I NOOS/TBASP/IFIBRIIG K S
wS | R i KScClgenRatatu®.Q 4

Temperature Offset

CJOemperature - - - ——
LiQa I Jl ~Noll/OP/B/18&/18P/IBR/IBR/19/19R/19Z
This option is typically hidden and becomes available when the
EnableCJC _
code is set between [OE] and [19].
{ S8 (KScCigfsedz SQa
Module CIJ®ffset

LiGQa I gl No1l/BlP/fB/18e/18P/1BR/IBR/19/19R/19Z

M ckSas Y2RStQa 'L LI 3S Ay.Gdrouedatails fefér tdtion 35:y R
I/O Alarm SettingPage

Model Al Channel DIChannel | DOChannel
7011(D)/11P(D)/12(D)/12F(2BP 1 (00) 1 (00) 2 (00 ~01)
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.1 7005 Firmware[0000] [Offline Configuration]

Configuration Al Al Alarm DO/Alarm Status Host WDT User Defined Type Commands Log Summary

Al Value Type Code Temperature Offset
@ CcHoo +000.000 \[60] PreCon Type Ill 10K @ 25°C -30 ~ 0000 + -
@ CcHo1 +000.000 \[60] PreCon Type Ill 10K @ 25°C -30 ~ 0000 + -
@ CHo02 +000.000 \[50] PreCon Type Ill 10K @ 25°C -30 ~ 0000 + -
@ CHo03 +000.000 \[60] PreCon Type Ill 10K @ 25°C -30 ~ 0000 + -
@ CHo04 +000.000 \[60] PreCon Type Ill 10K @ 25°C -30 ~ 0000 + -
@ cHo5 +000.000 \[60] PreCon Type Il 10K @ 25°C -30 ~ 0000 + -
@ cHo6 +000.000 \[60] PreCon Type Il 10K @ 25°C -30 ~ 0000 + -
@ cH.07 +000.000 \[60] PreCon Type Il 10K @ 25°C -30 ~ 00.00 + -

Set all channels as Al:00 [ Temperature Format © °C O °F

The 7005 modules allow temperature unit settings in Celsius (°C, defay

Temperature Format
P Fahrenheit (F).

. 7018R Firmware[0000] [Offline Configuration]

Configuration Al Commands Log Summary

Al Value Type Code CJC Offset
@ cHo0 +000.000 I v] 000 4+ -
@ CH01 +00.0000 [05] +/- 25V v| 000
@ CH02 +00.0000 [05] +/- 25V | 000 -
@ cH03 +00.0000 [05] +/- 25V v| 000 -
@ CH04 +00.0000 [05] +/- 25V v| 000 -
@ CH05 +00.0000 [05] +/-25V v| 000 -
@ CH06 +00.0000 [05] +/- 2.5V v/ 000 -
@ CH.07 +00.0000 [05]+-25V  ~| 000

Set all channels as Al-00

[Thermocouple Open Detection | SR v ‘]
CJC Temperature  0.000 @ Enable CJC  Module CJC Offset  00.00 + -

Thermocouple Open

. The7018Rmodules allonenabling or disablinthe openwire detection.
Detection
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. 7016D Firmware[0000] [Offline Configuration]

Configuration Al Excitation Linear Mapping DI/DO Alarm WDT Commands Log Summary

Channel Selected
[05] +/- 2.5V

2-Channel |

O cHo0  +00.0000

(O CH:01

LED Operation

LED Operation LED Data
f ‘Host Control ‘ 2 45| Write LED Data
LED Data

Module Control

| +1.2345

Channel Selected

The 7016(D) modules include two Al channels, while the older firmy
supports only one channel.

Single Channel

Indicates that either CH:00 or CH:01 can be used (one channel
2-Channel Indicates that both channels can be used.

Note that the701682(D) modules include only one Al channel.

LED Operation

Module Control Displaythe Al readingsrom the module.
Host Contro¥ 9y G4SNJ GKS @l fdzS (2 06S RA
[ 95 S5F0F éd

LiQa I ¢theN®11lD31fPD/123D21RBD/13D/13PD/16D/16PD

: 2 7017Z Firmware[0000] [Offline Configuration]

Configuration Al Commands Log Summary

Al Value
@ CHo00 +000000
® cHo1 +000.000
@ CHo02 +000.000
® CcHo3 +000.000
@ CHo04 +000.000
@ CHo5 +000.000
@ cHoe +000.000
@ CHo7 +000.000
@ cHos +000.000
@ CH09 +000.000

Type Code Al Value Type Code
[08] +/- 10V +000.000 [08] +/- 10 V
[08] +/- 10V v] . +000.000 [08] +/- 10 V
[08] +- 10V v +000.000 [08] +/- 10 V
1[08] +/- 10 V v| +000.000 [08] +/- 10 V
[08] +/- 10V +000.000 (08] +/- 10 V
1[08] +/- 10 V v| +000.000 (08] +/- 10 V
[08] +/- 10V +000.000 [08] +/- 10 V
1[08] +/- 10 V vl +000.000 [08] +/- 10 V
[08] +/- 10V +000.000 (08] +/- 10 V
1[08] +/- 10 V v| +000.000 [08] +/- 10 V

Set all channels as Al:00

Differemial

Differential/Singleended

The 7017Z modules can be set to differential or sheglded mode.
Differentialmode: 10 channels Singleended mode: 20 channels.
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3.4.1 M-7004Settings Page

Temperature Page Ports DS18B2@Bensor Maximum Cable Length

M-7004 4 20 pcs perport 100meters perport

The M7004 provides 4 ports, with each port capable of connecting up to 20 DS18B20 sensors. Each
DS18B20 sensor has a uniquetddserial number, represented by 16 hexadecimal characters. When
using the M7004 to read the temperature from thBS18B20 sensors, the user must know the serial
number of each DS18B20 sensor and assign a unique channel index for each one.

Upon startup, the M7004 scans all connected DS18B20 sensors on each port and checks if a channel
index has been assigned to ea@msor. If a sensor does not have a channel index assigned, it will be
added to the "undefined" list. The user must assign a channel index to all items in the undefined list.
This process only needs to be done once, as all data will be stored-woladile memory.

1 7004 Firmware[0000] [Offline Configuration]

Configuratio v ommands Log Summary

Select Port |Port 0 \ Refresh Set All As Defined Remove All Defined  CH:0 Memo
Sensor:00 [DOCIOONINN
Sensor:01 _
&0 Sensor.02 _
@O )
= S 03

\ Undefined_Sensor_0_370008025B0C7010 ensor03 |
Undefined_Sensor_1_EF0008025B23DE10 sensoro4 NN
~Undefined_Sensor_2_460008025AC79710 sensor05  [BOOIORINN
Port 1 Sensor-:06 [DOCIOONINN
~Port_ 2 Sensor-07 _
Port 3 Sensor-08  [DOCIOONIN
\ sensor-09 [DOCIOONIN
. | Sensor10 _
Undefined_Sensor_X_YYYYYYYYYYYYY Sensor 1 OOGONN
Channel Index 64-bit Serial Code sensor12 [DODIONIN
0 370008025B0C7010 Sensor-12 OGN
Sensor-14 _
1 EF0008025B23DE10 —————
2 460008025AC79710 Sensor:16 _
Sensor:17 _
Sensor:18 _
Sensor-19 _

Save Configurations Of Port 0 Sensors

Select Port

Supports 4 Ports, Port@3.

Refresh

Rescan DS18B20 sensors connetbdtiis port.

Set All ADefined

Set all channels to the last saved index value.

Remove AlDefined

Clear all stored index values of all channels

Memo

Add notes for each Sensor

Sensors

Save Configurations &fort x

Save the configuration of all sensans port x
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When the DS18B20 sensor is damaged and needs to be replaced, the index value of that channel must
be removed. Then, click the 'Refresh’ button to rescan the DS18B20 ontheM n Q& L2 NI & ¢ K
DS18B20 will be found and listed in the undefitisd Doubleclick on the sensor and assign the original
channel index to it.

. 7004 Firmware[0000] [Offline Configuration]

Configuration Temperature Commands Log Summary

selectPort [Por0 [ Refresh | setaiaspefinea  RemoveAllDefined | CH:0

|
= Port_ 0
Assigned Sensol 0 B70008025B0C7010 1. Doubleclick on the item to
<z Esslgned_Senso 1 B#60008025AC797 remove its index.
Assigned_Sensol 2 |
_Port 1 2. Replace theDS18B2@ensor.
Port 2 (4A0008025ABFA110
~Port_3
|
= Port_0 3. QickdRefreske to rescan the
<Undefined_Sensor_0_4A0008025ABFA11IUD> sensors connected to the port.
Fofe. 1 4. Doubleclick the newDS18B26o
Port_ 2 S
Port 3 assign its index.
e Port_0

0008025B0C7010 5. dickdrefreste againto rescan the
802 Sensors.
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3.4.2 Settings Page User Defined Typ€7005)

The User Defined Typgage is available for the7l005/M-7005 thermistor input modules only. The
temperatureto-resistance tables for thermistors manufactured by different vendors may vary. Although
the 7005 module already supports thermistors from several duetiwn brands,tistill provides users

the option to create their own conversion formulas to accommodate other thermistors.

First, go to theAl page to specify the channel and type code (e.g., ChO, Type 70) to be used. Then,
proceed to theUser Defined Type page configure the following settings.

;i 7005 Firmware[0000] [Offline Configuration]

Configuratio o AlAlarm DO/Alarm Status Host WDT User Defined Type Commands Log Summary

AT Value Type Code Temperature Offset
@ CcHo0 +000.000 \ 70] 0x70 User-defined -50 ~ 150 |v 00.00 + -
_ +000 000 [60] PreCon Type Il 10K @ 25°C -30 ~ 24(
et [61] Type u Fenwell -50 ~ +150 °C M -
CHO02 +000.000 [62] Type u Fenwell 0 ~ +150 °C 0000 )
e [63] YSI L Mix 100 @ 25°C -80 ~ 100 — !
@ CHo03 +000.000 [64] YSI L Mix 300 @ 25°C -80 ~ 100 0000 + -
[65] YSI L Mix 1000 @ 25°C -70 ~ 100 —
@ CHO04 +000.000 [66] YSI B Mix 2252 @ 25°C -50 ~ 150 0000 + -
[67] YSI B Mix 3000 @ 25°C 40 ~ 150 —
@ CHo05 +000.000 [68] YSI B Mix 5000 @ 25°C 40 ~ 150 0000 + -
[69] YSI B Mix 6000 @ 25°C -30 ~ 150 T
@ cHos +000.000 [6A] YSI B Mix 10000 @ 25°C -30 ~ 150 00.00 + -
_ [6B] YSI H Mix 10000 @ 25°C -30 ~ 150
@ cHo7 +000.000 6C] YS! H Mix 30000 @ 25°C -10 ~ 200 0000 + -
70] 0x70 User-defined -50 ~ 150
[71] 0x71 User-defined -50 ~ 150 rature Format © °C O °F
[72] 0x72 User-defined -50 ~ 150
[73] 0x73 User-defined -50 ~ 150
[74] 0x74 User-defined -50 ~ 150
. . [75] 0x75 User-defined -50 ~ 150
Exit Write Configura [76] 0x76 User-defined -50 ~ 150 s to the file
77] 077 User-defined -50 ~ 150
CHO_INPUT_RANGE] [70h]0x70 User e T o]

Mode 1 The coefficient can be calculated using three sets of known data: (R1, T1), (R2, T2), and (R3, Tz
from the temperatureto-resistance table provided by the thermistor manufacturershswn in
the figure below.

5.1 Tabella valori temperatura resistenza sensore NTC 10K@25°C B 3435

Temp. |Valore di Resistenza Temp. | Valore di Resistenza Temp. |Valore di Resistenza

) | Ma., Tipica Mir. ) ) MWla. _'Tipicn | Min. ) ) Man. ;Tipn:u Min.
C KD K KO _ °C [ KO KO °C |k (KD KQ
50 34460 32050 [31450 1 |2665  [2613 25,62 56 [3,50 |343 3,35
49 32500 31090 [297.30 2 |2552  [2503 24,55 57 [3.39 [332 3,25
48 |30660 29350  |[28050 3 |2444 12399 [7354 58 [3,28 322 3,15
-47 28940 27720 28540 4 2342 2300|2257 50 318 312 305
-6 27340 26200 [251,00 5 [2245 (2205|2166 - T 3,02 2,95
-5 25830 24770 [237.40 6 21,53 21,15 20,78 B1 2,99 2.93 286
44 24420 23430 22470 7 [2064 2030  [1995 682 |2,.90 284 2,77
-43 231,00 2170 [21280 g 19,81 19,48 19,15 53 282 2,75 269
-2 [21860 20090 201,60 9 [1901 |80 18,39 64 [2.73 (267 261
41 207,00 19890 [191,00 10 18,25 17,96 1767 65 265 2,59 253
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1. Onthe 'Set By Resistor and Temperattirpage, entethree sets of resistance values (R) and
temperature values (°C), then click th€dlculaté button to compute the Steinhart coefficient.

It is recommended to follow theule below toensureaccurate results.
(1)-40cC U T1, T2, T3U 150C  (2)T2-T1 U 50C (3)T3-T2 U50C

For example,
Temperature (G ) Resistance(m)
TLO R1: 29490
T2 50 R2: 3893
T3 100 R3: 816.8

Note: If the resistance value exceeds 20480 is considered to be under range.

.3 7005 Firmware[0000] [Offline Configuration]

Configuration Al Al Alarm DOJ/Alarm Status Host WDK_User Defined Type JCommands Log

Set By Resistor and Temperature | Set By Steinhart Coefficients Help

Temperature °C Resistor Value
T o R1(ohms) 29490
T2 50 R2(ohms) 3893 Calculate
T3 100 R3(ohms)  816.8 Clear

Please input temperature and resistor values

2. The"Set By Steinhart Coefficientgiage will automatically appear, displaying the results. Click the
"Setting" button to complete the configuration.

N -

Set By Resistor and Temperaturel Set By Steinhart Coefficients Felp

Float Format Hex Format
A 0.0010294926491196 3A86F00B Calculate
B 0.000239078592663805 397AB12C Clear
C 1.566816365983256E-07 34286158 Select Type
0x70 “
Please inputA, B , C Coefficients in float format | Setting k |
N\
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Mode 2 TypicallySteinhart coefficientdor thermistors are provided by the manufacturers.

1. On the"Set By Steinhart Coefficientgiage, entethe A, B, and Coefficients irfloat format.

Example:A thermistor with the component numbefSI H Mix 1000BasSteinhart coefficientsas
shown in the table below.

Coefficients Float Format HexadecimaFormat
A 1.0294926491196783 3A86F00B
B 2.3907859266380584 397AB12C
C 1.5681636598325587 3428615B

2. Click the'Calculate"button to display the coefficients imex format Then, click théSetting" button
to complete the configuration.

: 1 7005 Firmware[0000] [Offline Configuration]

Configuration Al Al Alarm DO/Alarm Status Host WDT (User Defined Type ) Commands Log

Set By Resistor and Temperature| Set By Steinhart Coefficients |Help

@ Float Format /" Hex Format \
A 1.02949264911967E-03 3A86F00B Calculg

B 2.39078592663805E-04 397AB12C Clear
C  1.56816365983255E-07 \ 34286158 ) Select Type
Please inputA, B, C Coefficients in float format Setting @
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3.4.3 Settings PageLinear Mapping

.1 7014D Firmware[0000] [Offline Configuration]

Configuration Al Linear Mapping JDI/DO Alarm WDT Commands Log Summary

@ Enable Linear

CH:0
Source Low Value -010.000 Target Low Value -010.000
Source High Value 010.000 Target High Value 010.000

Set Linear \

Source Target | cpeck the'Enable Linear"option and specify theSource Low/Highand
High Low Value Target Low/Highvalues. Then, cliclSet Linear'to apply the settings.

LiQa | @ NO1sD)A&D)/FeP(MY ( K S
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3.4.4 Settings Page Logger ConfiguratiofM-7017mC16)

TheM-7017mGC16is al6-channel current input modulwvith a builtin data loggercapable of recording
input values for all channels, includidgte and time information It can store up td00,000 records
which can be downloaded.

. 7017mC16 Firmware[0000] [Offline Configuration]

Configuration Al

Real Time

Log Status

Log Command

Ovenrwrite Option

Sample Period

Start Logger Time

End Logger Time

Logger Configuration Yommands Log Summary

Year Month  Day Hour Minute Secon
2025 ~[[02 ~|[oa | |00 [Z]jo0 [ 00 [
Stop

0: Stop ‘

1: Yes ~| Continue writing when data logger is full
Hour  Minute Secon

00 [ 00 (401 =

Year Mont Day Hour Minute Secon
2016 {10 +~|[10 \ 00 5 00 & 01 2
Year Mont Day Hour. Minute Secor: Apply
2016 ~|[10  [[10 |00 oo o1 [

Real Time

Set the current time.Year/Month/Day/Hour/Minute/Secony

LogStatus

Displaythe current logging status.

Log Command

Set the logging mode:
1 0: Stopg Stop logging.
1 1: Rung Start logging.
1 2: Run in Period Mode Enables periodic logging.

Overwrite Option

Specifies whether to overwrite data:
1 1: Yeg If the storage is full, new data will overwrite old data.

T 2: Nog Stop logging when storage is full.

Sample Period

Setthe logging interval. (Hour/Minute/Second)

Start Logger Time

Setthe start time for periodic loggindYear/Month/Day/Hour/Minute/Seond)

End Logger Time

Set the stop time for periodic logging.gar/Month/Day/Hour/Minute/Seconj

Apply

Click this button to apply all settings.
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3.5 1I/O Alarm Settings Page
LY FRRAGAZ2Y G2 GKS Lkh
Settings Pages | Model

Al/DO Alarm 7026
DI/DO Alarm 7014(D)/16(D)/16P(D)
Al Alarm 7005
DO/Alarm(1) 7002, 7003
DO/Alarm (2) 7080(D)/80B(D)
DO/Alarm Status 7005

Note: The DI/DO/Alarm setting for the011(D)/11P(D)/12(D)/12F(D)/13ie listed on theAl page.
Refer to the following description.

3.5.1 Settings PageAl/DO Alarm

Model Al Channel| AO Channel DI Channel| DO Channe
7026 6 2 3 3

. 7026 Firmware[0000] [Offline Configuration]

Configuration AO AI/DO Alarm I

Host WDT Commands Log Summary

Al Value Type Code Alarm Mode High Alarm Limit Low Alarm Limit
CH00 +000.000 [08] +/- 10V Oisable 10 -10
@ CHO01 +000.000 [08] +/- 10V Disable | 10 10
Disable . 10 10
@ cHo2 +000.000 [08] +/- 10V —
Set Alarm
@ cHo03 +000.000 [08] +/- 10V K
@ CH.04 +000.000 [08] +/- 10V DO Bit Status  High Alarm Status ~ Low Alarm Status
@ cH.05 +000.000 [08] +/-10V ) DO:00
() DO:01
Set all channels as Al:00 (] DO:02
Set [Power-on Value] Set [Safe Value]
O Read DO
(O Read Power-on Value
O Read Safe Value

WhenAlarm Mode = DisablgDOcan be configured.

Disablec Alarm function is disabled.

Momentary ¢ If the value exceeds the alarm limit, an alarm is triggered |
remains active until the value returns to normal.

Latchg If the value exceeds the alarm limit, an alarm is triggered and
remains active until mandig cleared.

Alarm Mode

High Alarm Limit Set the upper alarm threshold based on fhgpe Codesetting
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Low Alarm Limit Set the lower alarm threshold based on thgpe Codesetting.

Set Alarm Qickthed { S buttdnMagply all the above settings.

Set theDO valuePowerOn Valueor Safe Value.
DO BitStatus CheckDO: xxand Ot A 01 aHhPFu{tPESSHI f dzS¢ (2
hiKSNBAASET OtNARY I FBS =R ftdBESNI2 RA 3

High Alarm Status | Display or clear the alarm status
1) Ared indicator lights up when the value exceeds the alarm threshold.
Low Alarm Status | 2) |n Latch mode, click theCleat button to manually reset the alarm.

3.5.2 Settings PageDI/DO Alarm

Model Al Channel | AOChannel| DIChannel | DOChannel
7014(D) 1 - 1 2
7016P(D) 1

1 1 4
7016(D) 2

. 7014 Firmware[0000] [Offline Configuration]

Configuration Al Linear Mapping DI/DO Alarm JWDT  Commands Log Summary
Alarm Mode High Alarm Limit Low Alarm Limit
Disable 10 -10
Set Alarm
DO Bit Status Alarm Status () Reverse DI State (INIT*)
() DO:00 Low DI Bit Status DI:00
() DO:01 High
| set [Power-on Value] | Set [Safe Value]
O Read DO Di Counter _ Clear

(O Read Power-on Value
() Read Safe Value

For more details on related settings, refer3ection 3.5.1: Settings Pagel/DO Alarm

DIBit Status Display the status dDI0

DICounter When the DI isised as a counter, the count value can be displayed and cle|
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3.5.3 Settings PageAl Alarm

. 7005 Firmware[0000] [Offline Configuration]

Configuration Al DOfNarm Status Host WDT User Defined Type Commands Log Summary

Alarm Type High Alarm Limit | Alarm DO Alarm Type Low Alarm Limit
CHO [Disable | 10 0 o Disable | -10
CH:1  [Disable | 10 o Disable | -10
CH2 [Disable | 10 o Disable | -10
CH:3 [Disable | 10 o Disable | -10
CH4 |Disable | 10 I Disable | -10
CHS  Disable 10 0 v| Disable | -10
CHE Disable |10 o Disable | -10
CH7 |Disable | 10 o Disable | -10

Setting

For more details on related settings, refer3ection 3.5.1: Settings Pag@l/DO Alarm

AlarmDO When the Al value exceeds the alarm threshold, B@x alarm will be trigger.

3.5.4 Settings PageDQ Alarm

For more details on related settings, refer tg

Section 3.5.1: Settings Pagal/DO Alarm

Model Al Channel| DI Channel| DO Channel|
7002 4 5 4
7003 8 - 4

.; 7002 Firmware[0000] [Offline Configuration]

Configuration Al DO/Alarm D

Host WDT Commands Log Summary

Alarm Mode  High Alarm Limit Low Alarm Limit DO Bit Status ~ High Alarm Status  Low Alarm Status
Disable v| 10 10 0 DO:00 A
10 10 0 DO:01
10 10 ) DO:02
Set Alarm 10 10 () DO:03

Set [Power-on Value]
© Read DO

(O Read Power-on Value
() Read Safe Value

Set [Safe Valug]

[-7000/M-7000ComprehensiveManual v1.0 P51



3.5.5 Settings Page DO/Alarm (/LED)(708080B

Model Counter/Frequency Channel DO Channel
7080(D), 7080B(D) 2 2

DOO0 and DOL1 can be used as general D&daom outputs in the following ways:

1.

In Frequencymode, DOO/1 can function as general DO.

2. InCountermodewith Alarm disabled, DOO/1 can function as general DO.
3.
4. Two alarm modes

In Countermode with Alarm enabled, DOO/1 can function as an alarm output.

Mode 0 (CHO, CH1):

Counter CHO, CH1 can set the alarm limit value, each corresponds to DOO, DO1.
Mode 1 (CHO):

Only counter CHO can set the alarm value, but [High Alarm] ,{Higji Alarm] can be set,
and each corresponds to DOO, DOL1.

Users can set the atle toUp Counteror Frequency? Yy  (C&nSiguratiors  LJ 3 S @

Alarm Mode 0 (CHO, CH1)

|'_J 7080D Firmware[0000] [Offline Configuration]

Configuration Counter/Frequency( DO/Alarm/LED JYommands Log Summary Disabled Options under Frequency Mode

Alarm Mode Mode 0 (CHO, CH1) : Select Display
Show CH:1
Al Siafe Disable Mode O, Disable
LED Data
CH:0 Alarm 4294967295 () DO(0): OFF
Alarm Status Disable ; ‘
CH:1 Alarm 4294967295 (J DO(1): OFF

Set Alarm \

Mode 0(CHO, CH1)

Alarm Status Enable or disable the alarm function.

When Alarm Status is disabled, DO(0) and D€ Yunction as general D(
DOQ), DO(1) N

CheckedONI Unchecked OFF
CHO, CHAlarm Set the upper limit value of the alarDefault= 4294967295)
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WhenAlarm Status= Enable, the DOstatus will display as follows
DI Counter DOO0O DO1
[CHQCH] (hO High-Alarm (h1l High-Alarm
[Countel] [CHQ CH1]< Alarm limits OFF OFF
[Countef [CHO] U Alarm limits ON -
[Countef [CHL] U Alarm limits - ON
Set Alarm [ £tA01 GKS a{SiG !'fFN¥Yé¢ odzitiz2zy G2

WhenAlarm Statussenabled andthe count value CHQ reaches or exceeds the alarm limit, the test
result is displayed as shown in the figure below.

18 70200 Firmware[A201]

Configuration Counter/Frequency DO/Alarm/LED  Commands Log Summary Disabled Options under Frequency Mode

Alarm Mode |Mcn:|e 0 (CHO. CH1) v| Select Display
[ Mode 0, Enable, DOO ON/| |Show CHo -
Alarm Status |Enat}le -
LED Data
|Enable v|
Write Data To LED
[ Set Alarm ]

WhenAlarm Statuss enabled andboth count values@GHOand CH)lreach or exceed the alarm limit,
the test result is displayed as shown in the figure below.

18 70800 Firmware[A201]

Configuration Counter/Frequency DO/Alarm/LED Commands Log Summary Disabled Options under Frequency Mode

Alarm Mode ‘Mnde 0 (CHD, CH1) v| Select Display
Show CH:0 w
Mode 0, EnableDOO, 1 ON |
Alarm Status |Enable V|
LED Data
|Enable v|
Write Data To LED
CH:1 Alarm 25
[ Set Alarm ]
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Mode 1 (CHO)

Mode 1, Enable K

X

Mode 1 (CHO)

Alarm Status

Enable or disable the alarm function.

DO(0), DO(1)

When Alarm Status gisabled, DOO and DO1 can function as general DO.
Checked: Ol Unchecked OFF

High Alarm

HighHigh Alarm

TheHigh-HighAlarmvaluemust be set greater than thlighAlarm value
(Default: 4,294,967,295)

Set Alarm

I £ A O Pet Mldtns dzii (0 2 yhe set®ingd. LILI &

Select Display

Show CH:CH:1 Display the DO hm a it (dza 2 VEDdisgl&y
Host Control:The DO statuss controlled by the host.

LED Data

When Host Controlis selected, enter the value to be displayed on
Y 2 RAAEH D& Ot AWite Daia To LED dp@ly it

WhenAlarm Status=Enable the DO status will display as follows:

DI Counter DOO0 DO1
[CHQ High-Alarm HighHigh Alarm
[Countel] < High Alarm < HigHigh Alarm OFF OFF
High AlarmU [Countef] < HighHigh Alarm ON OFF
High Alarm < HighHigh AlarmU [Countef ON ON
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