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Hardware Feature : Section 1 : Introduction

Section 1 : Introduction

PWRLED Status Display Status LED 1/O Maodule

Duplex Terminal Board

Single Terminal Board

IP Address Config

Mode Config

5A Fuse PowerInput SD Card Ethernet Port

RIO-98x0 is a modular remote redundant 1/0O system designed to enhance system monitoring stability and
maintenance convenience. It supports various communication protocols (like Modbus/TCP, EtherCAT,

Ethernet/IP) and can be easily integrated and widely used in various industrial applications.

The RIO-98x0 consists of the following modules:

1 Power Module Duplex
0 Supports 24 VDC (+/ - 10%) power input

o0 Duplex design ensures stable power supply

1 Communication Module Duplex

Support Modbus /TCP Server (RIO-9830)
Support EtherCAT Server (RI0-9840)
Support Ethernet/IP Server (RIO-9850)

Seven-segment di splay for real -time display of module operation status

O O O o o

Micro SD and RTC for real -time recording of module abnormal status

1 /O Module Duplex
0 Can be configured up to 8 sets of single or 4 sets of duplex
0 Supports multiple input/output signal types (e.g., ana  log current/voltage, digital signaling,

TC/RTD temperature measurement, pulse counting, and HART communication) (  RIO Module )

In addition, the RIO -98x0 has the following features:

1 Hot-swap: Allows the module to be replaced without interrupting the system operation, enhancing the

convenience of system maintenance.

RIO-98x0 Hardware User Manual ( 2025/8/6 , Rev:1.00)
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Section 1 : Introduction Hardware Feature :

1 Parameter Auto -Configuration : Reduces the complexity of manual configuration and simplifies the
system maintenance process.
1 Redundant design : Simultaneous duplex operation of power, communication and /0O modules to

enhance system stability and fault tolerance.

These features make the RIO -98x0 an ideal solution for industrial applications that require high reliability

and stability.
Comm. Module 8 x1/0 Modules
Duplex I
Power Module | | [T ] |
Duplex I/O Duplex I/O Single

. | . :h 1] L1 '-:. .

1]

mnunnt e
mnumnn o
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Hardware Feature : Section 1 : Introduction
1.1 Hardware Feature
1.1.1 Power Module Duplex
1 Equipped with 5A fuse (overvoltage protection)
1.1.2 Communication Module Duplex
1 SD card (module error logging)
1 Seven-segment dis play (module error code)
1 Module Status LED (Abnormal Status Indicator)
1 Rotary switch (IP address configuration)
I Support multiple communication protocols
1.1.3 I/O Module Duplex
1 Support analog current or voltage input/output functions.
1 Support digital input/output function
1 Support TC/RTD temperature measurement.
1 Support pulse counter / frequency and HART communication.
1.1.4 1/O Terminal Board
1 Support spring clamp terminals to simplify wiring process.
1 Support terminal block drop detection to enhance wiring si  gnal safety and stability.
1.1.5 Module Hot -Swap & Automatic Parameter Configuration
1 The modules can be directly swapped to enhance the convenience of system maintenance.
1 Modules can be automatically configured after swap, simplifying the system maintenance proc ess.
Hot-Swap Auto Confuguration
# Replace devices without send the shutdown command. 4 When replace module, the MCU would auto configure to
4 When remove module, system would not be stopped. the last setting.
4 MCU would update system status In the shortest times. Auto Configuration
'
:j“@BGGMMA_ND
Vixlel¢/m 8s @@ @
RIO-G85) r&;ﬁﬂiﬂ\ o ez
RIO-98x0 Hardware User Manual ( 2025/8/6 , Rev:1.00) 9



Section 1 : Introduction Hardware Feature :

1.1.6 Flexible Configuration of I/O

1 1I/O modules can be individually configured as  single or duplex.

1 Duplex I/O configuration can easily enhance the system monitoring security.

1.1.7 1/0 Redundancy Switching Time <1 ms

1 The I/O redundancy switching time of the  RIO-98x0 is less than 1 ms.
1.1.8 Fanless Design with Wide Operating Temperature Range

1 The RIO-98x0 series features a fanless design with an operating temperature range of -25AC to +704
1.1.9 Fan Module with Thermal Management (options )

1 The AFAN-04 is a hot-swappa ble fan module equipped with four fans to keep the RIO system cool and
stable in high -temperature and long -duration operation.

RI0O-98x0 Hardware User Manual (2025/8/6 , Rev:1.00) 10



Software Feature :

Section 1 : Introduction

1.2 Software Feature
1.2.1 Supports Multiple Ethernet Protocols

1 The RIO-98x0 series offers a variety of industrial Ethernet protocols

(e.g. Modbus TCP, EtherCAT, and

Ethernet/IP), and can be fast integrated into a variety of field applications.

1.2.2 Free Tools

Get and set the parameters of the module easily.

Displays the module operatio n status.
Support module firmware u pload .

E RIO-9830 U|||l‘t',' wver 1.000 (Online Mode)

Real-time monitoring of I/O module output/input values.

File Online Setting Help

v | x|

Deconnect| Upload Dﬂwnlua:l

Monitor | Traad

Luua:l

-

Exit ‘

[Ociaut}- st |

P 1921686191  ModbusiD [ 1 _set | C"” oh7' | ChoChib
Irgnt Flangs Alaim Mods  LowAlam  High Alsrs

*:‘ ’I’ en0 [F40- 200m =] [Diatie =] [ 20 z=0

cnl [+40- 200mA =] [isie =] [ 20 20

on2 [+40° 20.0mh -] (o =] [ 20 20

R-9017C2H — I e j :n.ﬂ“ j I o I =

cu| 0~ 200m | [oiaie =] [ 200 [ 20

ons 440~ 200mh =] ok =] [ 20 [ 20

€n8 [+4.0~ 200w =] [Disie =] [ 200 [ 20

Ch7 | 0 200m | [oicsie =] [ 20 [ 220

Dl Mapping T DO Mapping T Al Mapping T A0 Mapping T FiMapping

] FO Mapping T Summary

IAunlnglulpq.l [lun;l

Auddeats Mo Sit | Chareed ‘ishos | Cowrinant [ #
000 (000 901 7L i] i 0002 [07]+40 - 200 A
001 j0in] RSN TCAH 1} 1 002 §07) =40 ~ 200 mé
002 [002] RGN 7C2H ] 2 Q003 [07] 4.0~ 200w
003 03] R0 7L i 3 Q002 [07] 4.0~ 200 ma
004 0] R-901 24 0 1 0003 [07]+40~ 200ma
005 [00S] R-9MNTCH i} 5 0002 [07] =40 ™ 20.0 mé
0055 [00E] R TCH 0 E Q002 §07] «40 ~ 200 me
007 [007] R TC2H i 7 0002 [07] +4.0 ~ 200 ma w
Status

|Up|uud data from RIC-%830 finished

RIO-9830 Utility

RIO-98x0 Hardware User Manual ( 2025/8/6 , Rev:1.00)
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Section 1 : Introduction

Redundant Application Architecture :

1.3 Redundant Application Architecture

Power Redu ndant : RPS4M

Controller Redu ndant : RPAG 9648 / RPAC-2658M

I/0 Redundant : RI0O-9830/ RIO-9840 (Available soon) / RIO-985
Ethernet Ring : RSM-405 / RSM-408

= =4 -4 -

0 (Available soon)

RSM-405

R

System

Ethernet Ring

B ,

Redundant Controller

WL 4 Control
“= Center

n .
RSM-405 Technician

Station

PAC-9648

DC 24v

RPS A H RIO-5549
EtherCAT
Power Redundant Redundant I/O

EtherCAT Ring
Daisy Chain

I;l
l ECAT-2000
—a—

ECAT-2000

The Redundant Total Solution with RIO-9840 (EtherCAT)

RI0-9830 Redundant I/0 System

o o e e o, g e

2

S

1/0

Modbus TCP Devices

I
-

Application of RIO-9830 Redundant I/O System (Modbus/TCP)

RIO-98x0 Hardware User Manual (2025/8/6 , Rev:1.00)
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Product List Section 1 : Introduction
1.4 Product List
Type Module Name Description
o RCM-MTCP Comm. module with Modbus/TCP  server
Communication -
Modul RCM-ECAT Comm. module with EtherCAT slave
odule
RCM-EIP Comm. module with Ethernet/IP slave
Power Module RPM-D24 Power module with 24V ¢ input
Input R-9040 32-ch, isolated digital input
Digital 1/0 . o
Output R-9041 32-ch, isolated digital output
R-9015 12-ch, RTDinput (Pt100, Pt1000, JPt100)
| R-9017C1H 8-ch, isolated 4~20mA input, HART master
nput
R-9017C2H 16-ch, 4~20mA input, HART master
Analog I/0 .
R-9019 16-ch, Thermocouple input (J,K, T,E, R, S, B, N, C)
outout R-9028V1 8-ch, isolated 1~5V or +/ -10V output
utpu
R-9028CH 8-ch, isolated 4~20mA output, HART master
Pulse I/0 Input R-9084 8-ch, isolated pulse input
RDB-S01 For single non-isolated analog modules ( R-9017C2H)
RDB-S02 For single t hermocouple modules (R-9019)
RDB-S03 For single RTD modules (R-9015)
Single RDB-S05 For single digital output modules (R-9041)
RDB-S08 For single digital input modules (R-9040)
For single isolated analog /pulse modules (R-9017C1H,
RDB-S09
Termination R-9028V1, R-9028CH, R-9084)
Board RDB-DO01 For duplex non -isolated analog modules ( R-9017C2H)
RDB-D02 For duplex t hermocouple modules (R-9019)
RDB-DO03 For duplex RTD modules (R-9015)
Duplex RDB-DO05 For duplex digital output modules (R-9041)
RDB-D08 For duplex digital input modules (R-9040)
For duplex isolated analog/pulse modules (R-9017C1H,
RDB-D09
R-9028V1, R-9028CH, R-9084)
1U 4 way cooling fan module
Fan Module AFAN-04

(https://www.icpdas.com/en/product/AFAN -04)

RIO-98x0 Hardware User Manual ( 2025/8/6 , Rev:1.00)
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Section 1 : Introduction

Installation

1.5 Installation

1.5.1 Dimensions

1.5.1.1 Single Mode (I/0O module *1 + Single Termination Board )

WW “m W[H "
WL A

Bottom View

I_,_-—"

7

Right Side View

Unit: mm

11.7

I—All11| ¥

|

Ca)

Rear View

RIO-98x0 Hardware User Manual (2025/8/6 , Rev:1.00)
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Installation Section 1 : Introduction

1.5.1.2 Duplex Module (I/O module *2 + Duplex Termination Board )

i | o |
1700 - Top View
1290 66.0
T T AR
lin) | i AN M
Il Il 17 |
I 0 "
600 |]|
L = i :
A il ﬁﬁgﬁ/////i !/ La
Left Side View Right Side View Rear View
Bottom View Unit: mm
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Installation

. Introduction

Section 1

1.5.1.3 RIO-98x0 Body (Module Plugged)

Top View

Right Side View

Front View

Left Side View

Unit: mm

Bottom View

480.0
465.0
3958

b55008600|[Bob600000

‘mmmmmmmmm R 5

il sls]stslats] | slstatslets]etole)
WWW 0.00@00000..

% :

555855535 555556353) |

s “6.0

/

57.2

1207

1300

Front View

16
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Installation Section 1

. Introduction

1.5.2 Mounting

RIO-98x0 can be installed in a cabinet. The following sections will introduce how to install

1.5.2.1 Panel mounting

Use screw drive to mo unt the panel to the cabinet with M 6 screws

B

RIO-98x0.

Successfully installed panel on the cabinet

RIO-98x0 Hardware User Manual ( 2025/8/6 , Rev:1.00)
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Section 1 : Introduction Installation

1.5.3 Module Installation

Installing along the guiding rail then pushing into the socket of backplane

Fixed by screws

B

RI0O-98x0 Hardware User Manual (2025/8/6 , Rev:1.00) 18



Installation Section 1 : Introduction
1.5.4 Termination Board Installation
The module provides slots on the front panel for installing corresponding model termination

boards.

RIO-98x0 Hardware User Manual ( 2025/8/6 , Rev:1.00)
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Section 1 : Introduction Installation

Fixed by screws

86868688| @ L=

1.5.5 Fan Module Installation (Optional )

Use screw drive to mo unt the 1U universal active cooling module  (AFAN-04) to the cabinet with M 6

screws. (https://www.icpdas.com/en/product/AFAN -04)

RI0O-98x0 Hardware User Manual (2025/8/6 , Rev:1.00) 20
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Installation

Section 1

. Introduction

1.5.6 Faulty 1/0O module replacement

The RIO-98x0 allows direct module replacement without powering down or manual reconfiguration.

Fault I/0 modules can be hot -swapped, with automatic configuration to ensure quick recovery.

Step1:

Directly remove the terminal board in

front of the 1/0 module/

A
ZG \ Faulty Module

Step2:

Replace the faulty I/O module. The
configuration will be synchronized
automatically.

Step 3:

An abnormality occurred in
one of the duplex I/O modules.

Replacement Module

Reconnect the terminal board.

RIO-98x0 Hardware User Manual ( 2025/8/6 , Rev:1.00)
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Section 2 : Power Modules RPM-D24

Section 2 : Power Module s

2.1 RPM-D24
2.1.1 Overview
Feature
Power redundancy

Over-voltage protection (5A Fuse)

Built-in LED power indicator

5

The RPM-D24 is a power supply module for the RIO -98x0 system with the following features:

1 24 VDC power input : Provides stable power supply for communication modules and I/O modules of
RIO-98x0 system.
Over-voltage protection : Built-in 5A fuse protects the system from over -voltage damage.
LEDindicator : Indicates the status of the external 24 VDC voltage supply and allow s users to monitor

whether the power supply is normal  or not.

The module supports dual design, even if a single power module fails, the RIO  -98x0 can still run stably,

which further enhances the reliability of the system.

RI0O-98x0 Hardware User Manual (2025/8/6 , Rev:1.00) 22



RPM-D24

Section 2

: Power Modules

2.1.2 Specification

Parameter Value
Voltage input 24VpcU1 0 %
Short circuit protection Fuse, 5A

Conducted emission

EN55022 Class A

Radiated emission

EN55022 Class A

Reverse Polarity Protection

Yes

Redundancy

Yes

Power consumption

0.24W (0.01A@24V)

Operating temperature

-25AC -AcC+70

180 g

33mm x 129mm x 130mm

IEC 61000-6-4:

2006/A1:2010 E, CISPR 11:2009/A1:2010

Weight
Dimensions (W x L x H)
Emission
EMC
Immunity

IEC 61000-6-2:
IEC 61000-4-3:
IEC 61000-4-4:

2005, IEC 61000-4-2: 2008,
2006/A1:2007/A2:2010 ,
2012, IEC 61000-4-5: 2005,
IEC 61000-4-6: 2008, IEC 61000-4-8: 2009,
IEC61000-4-9: 1993/A1:2001 ,

IEC 61000-4-10: 1993/A1:2001 ,

IEC 61000-4-12: 2006, EN 61000-4-16: 2004

2.1.3 Pin Assignment

Pin Description
24 VvDC
Ground
F.G Frame Ground
2.1.4 LED Indicator
LED Status Description
ON Input Power is between 24Vpc U1 0 %
RUN )
OFF Input Power is not between 24VpcU1 0 %

RIO-98x0 Hardware User Manual ( 2025/8/6 , Rev:1.00)
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Section 2 : Power Modules

RPM-D24

2.1.5 Hardware Structure

Field Backplane
LED Power DIAG
24V
EXT_PWR Fuse Holder
> Terminal 36V Line X 36V
> Block Filter
EXT_GND g b i
24V_GND

2.1.6 The Power Consumption of Module

Model Name Maximum Output Current
R-9040 1.7 W (0.07TA@24Vpc)
R-9041 1.7 W (0.07TA@24Vpc)
R-9017C1H 4.6 W (0.19A@24V pc)
R-9017C2H 2.4 W (0.1A@24V pc)
R-9028V1 6.3 W (0.26A@24V pe)
R-9028CH 5.6 W (0.23A@24V pc)
R-9084 6.8 W (0.28A@24V pc)
R-9015 2.0 W (0.08A@24V pc)
R-9019 2.2 W (0.09A@24Vc)

RIO-98x0 Hardware User Manual (2025/8/6 , Rev:1.00)
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RCM-MTCP (RIO-9830) Section 3 : Communication Module

Section 3 : Communication Module

3.1 RCM-MTCP (RIO-9830)
3.1.1 Overview

Features

Modbus/TCP Server

Communication Redundancy

7 Segment Display ( Exception code)
Built-in LED status indicator

Rotary switch for IP address configuration

Micro SD (Exception logging )

RCM-MTCP is a very critical communication module in RIO -9830 system with the following features:

1 Modbus/TCP server :Modbus/TCP client can quickly integrate and monitor all I/O information of
RIO-9830.
Seven-segment display and LEDs : Display all module operation status and network connection.
Rotary Switch : Manually set the netw ork IP address of RIO -9830 to simplify the network configuration
process.
SD card Record all module abnormal information for system troubleshooting and future analysis.
DIP Switch : Enables the seven-segment display to show the running status of all modules, and also
switches the RCM -MTCP module into firmware up load mode for easy system maintenance and
upgrading.

1 USB connector (CAN)  Used to communicate with the CAN bus of the backplane for debugging.

Designed for engineering developers, it is convenie  nt for troubleshooting and debugging.

The 3000 VDC isolation design provides strong interference immunity between the backplane and external
signals, making it ideal for use in industrial environments. In addition, the module supports a dual design that
allows the RIO -9830 to operate stably even if a single communication module fails, further enhancing system

reliability.
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Section 3 : Communication Module

RCM-MTCP (RIO-9830)

3.1.2 Specification

Parameter Value

10/100 BASETX
LAN Port o

(Auto negotiating, Auto MDIX)
Protocol Modbus / TCP Server

LEDindicators

1 Power, 2 Fault, 1 Link/Active/Speed

Redundant Yes
IEC 61000-6-4: 2006/A1:2010 E
Emission
CISPR 11:2009/A1:2010
IEC 61000-6-2: 2005, IEC 61000-4-2: 2008,
IEC61000-4-3: 2006/A1:2007/A2:2010
EMC IEC 61000-4-4: 2012, IEC 61000-4-5: 2005,
Immunity IEC 61000-4-6: 2008, IEC 61000-4-8: 2009,
IEC 61000-4-9: 1993/A1:2001 ,
IEC 61000-4-10: 1993/A1:2001 ,
IEC 61000-4-12: 2006, EN 61000-4-16: 2004

Power consumption

1.7W

Operating temperature

-25AC GAC+7

Isolation

3000V pc (Between LAN port and F.G)
1000V pc (Between LAN port and backplane)

3.1.3 LED Indicators

RCM-MTCP

LED Status

ONU Heavy fault
ERR

OFRJ Normal

ONU Normal
RUN

OFRU Abnormal

ONU Light fault
ALM

OFFRU Normal
RUN | Three lights flash (300ms) :
ALM Firmware Upload Mode

ERR
ONU Ethernet Activity

ACT o
OFRU No Ethernet Activity
ONU Ethernet Link Establish

LNK

OFRJ No Ethernet Link
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RCM-MTCP (RIO-9830)

Section 3 : Communication Module

3.1.4 Seven-Segment Display

The custom

numbering

function helps users quickly

distinguish different nodes.

R10-9830

RI0O-9830

7-segment o 7-segment o

Display LED Description Display LED Description
A0 NodeO Left Side b0 NodeO Right Side
Al Nodel Left Side bl Nodel Right Side
A2 Node2 Left Side b2 Node2 Right Side
A3 Node3 Left Side b3 Node3 Right Side
A4 Node4 Left Side b4 Node4 Right Side
A5 Node5 Left Side b5 Node5 Right Side
A6 Node6 Left Side b6 Node6 Right Side
A7 Node7 Left Side b7 Node7 Right Side
A8 Node8 Left Side b8 Node8 Right Side
A9 Node9 Left Side b9 Node9 Right Side
AA NodelO Left Side bA Nodel0 Right Side
AB Nodell Left Side bB Nodell Right Side
AC Nodel2 Left Side bC Nodel2 Right Side
AD Nodel3 Left Side bD Nodel3 Right Side
AE Nodel4 Left Side bE Nodel4 Right Side
AF Nodel5 Left Side bF Nodel5 Right Side
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Section 3 : Communication Module RCM-MTCP (RIO-9830)

3.1.5 Dip Switch

- =]
h}—z
.:_.J—
- -
.'_n—
|m-
=i =
oo .

] ErrMsg

] CANdbg

JMode

Number Function Description

Thes&gment LEDt hwvd |dursrheoft | $ Igé
Swl On & Sw2 Off

heavy error in MCU/ I OM.
Thes&gment LEDt hwva |1l assth odmi agthet
1~ 2 Swl Off & Sw2 On
heavy error in MCU/ I OM.
Not suppor-segmdnt heED wi(lA/ bs:
Others
Lesi/Re ght) ,si(dxee NODE 1| D)
a4 Sw3 On/Off Enabl e/ DASabbdedudAN connect o
Sw4 On/Off Enabl e/ DAS@abdedudAN connecto
Sw5 On & Swé Off | P s eHatridmgar e (3mit ddt e&Bwy t ¢ h)
5~ 6 Sw5 Off & Swe Off I P se$dfitnwaordebe Search Utility
Others Not support

Sw7 Off & Sw8 Off Modbus /PT@®R ocol
Firmw&dpé omoddei a Et(B.elr.mbe tdwy t c F

7~ 8 Sw7 Off & Sw8 On _ _
After reboot, 7-segment display LED will show "bL".

Others Not support
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RCM-MTCP (RIO-9830)

Section 3

: Communi cation Module

3.1.6 Rotary Switch

When the RCM -MTCP dip Switch is in IP_hardware setting mode

Left Side Right Side

or Firmware Upload mode , the rotary

switche is used to set the 4th number of IP address as the below table . The first 3 number of IP address is

192.168.0 (default) and can be configured by MiniOS7 Utility.

Rotary Left Side Right Side

Switch IP MASK IP MASK
0 192.168.0.16 255.255.0.0 192.168.0.144 255.255.0.0
1 192.168.0.17 255.255.0.0 192.168.0.145 255.255.0.0
2 192.168.0.18 255.255.0.0 192.168.0.146 255.255.0.0
3 192.168.0.19 255.255.0.0 192.168.0.147 255.255.0.0
4 192.168.0.20 255.255.0.0 192.168.0.148 255.255.0.0
5 192.168.0.21 255.255.0.0 192.168.0.149 255.255.0.0
6 192.168.0.22 255.255.0.0 192.168.0.150 255.255.0.0
7 192.168.0.23 255.255.0.0 192.168.0.151 255.255.0.0
8 192.168.0.24 255.255.0.0 192.168.0.152 255.255.0.0
9 192.168.0.25 255.255.0.0 192.168.0.153 255.255.0.0
10 192.168.0.26 255.255.0.0 192.168.0.154 255.255.0.0
11 192.168.0.27 255.255.0.0 192.168.0.155 255.255.0.0
12 192.168.0.28 255.255.0.0 192.168.0.156 255.255.0.0
13 192.168.0.29 255.255.0.0 192.168.0.157 255.255.0.0
14 192.168.0.30 255.255.0.0 192.168.0.158 255.255.0.0
15 192.168.0.31 255.255.0.0 192.168.0.159 255.255.0.0
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Section 3 : Communication Module

RCM-MTCP (RIO-9830)

3.1.7 Ethernet Port

The RIO-98X0 is equipped with one Ethernet port which is fully compliant with IEEE 802.3u

10/100BASE-TX. The Ethernet port provides a standard RJ -45 with green color LED indicator on the

side showing activity (Off: No activity , Green and Flash: Activity), and orange color LED indicator showing

link status (Off: No Link, Orange: Link establish ed).

Pin | Name | Color Description
1 TX+ Clear white Transmit Data+
2 TX- Clear Transmit Data -
3 RX+ Green white Receive Data+
4 N.C. Blue Not Connected
5 N.C. Blue white Not Connected
: 8 6 RX- Green Receive Data-
7 N.C. Brown white Not Connected
8 N.C. Brown Not Connected

Recommended Media

UTP/STP Cable
10Mbps U Category 3 or greater
100Mbps U Category 5 or greater
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RCM-MTCP (RIO-9830)

Section 3 : Communication Module

3.1.8 Hardware Structure

Backplane Logic Field
L | |
i I
i 0
I rtc | | LeD !
| i
5V
I | |
Micro-SD
Isolation
.ﬁ
DC/DC MCU 1
I 1 Ethernet
Lo
| GND D\ i
N\
. i I
Isolation I
.ﬁ
DC/DC CAN1
CAN1 |/ *—1uUSB_Con
Isolation CAN2 |V 1
| bc/pc :
) i
I [ |
L =) == =] = = =w == ==} =n = = == *
24V i
24V,
— Ay ] [
ORing
—) I
24V,
[
B
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Section 3 : Communication Module RCM-ECAT (RIG9840) (Available soon)

3.2 RCM-ECAT (RIO-9840) (Available soon )
3.2.1 Overview
Features

EtherCAT Slave

Communication Redundancy

7 Segment Display ( Exception code)

Built-in LED status indicator

Rotary switch for | D (Station Alias) configuration

FRAM (Exception logging )

RCM-ECATIs a very critical communication module in RIO  -9840 system with the following features:

EtherCAT server : EtherCAT master can quickly integrate and monitor all 1/O information of RIO -9840.
Seven-segment display and LEDs : Display all module operation sta tus and network connection.
Rotary Switch : Manually set the ID (Station Alias) of RIO-9840 to simplify the network configuration
process.

1 DIP Switch : Enables the seven-segment display to show the running status of all modules, and also
switches the RCM-MTCP module into firmware up load mode for easy system maintenance and
upgrading.

1 USB connector (CAN)  Used to communicate with the CAN bus of the backplane for debugging.

Designed for engineering developers, it is convenient for troubleshooting and debu gging.

The 3000 VDC isolation design provides strong interference immunity between the backplane and
external signals, making it ideal for use in industrial environments. In addition, the module supports a dual
design that allows the RIO -9840 to operate st ably even if a single communication module fails, further

enhancing system reliability.
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RCM-EIP (RIG9850) (Available soon) Section 3

: Communication Module

3.3 RCM-EIP (RIO-9850) (Available soon )
3.3.1 Overview

Features

Ethernet/IP Server

Communication Redundancy

7 Segment Display ( Exception code)
Built-in LED status indicator

Rotary switch for IP address configuration

Micro SD (Exception logging )
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Section 4 : 1/O Module

RCM-EIP (RIG9850) (Available soon)

Section 4 :1/0 Module

4.1.1 LED status

There are 5 status LEDand 32 channel LED indicators in each I/O module . These indicators represent

different conditions when the system is operating

Status Descript ion
ON Normal (Have electricity)
PWR
OFF No electricity
ON Operating Mode
0.5 second period Stop Mode
MOD Blink
1 second period Pre-OP Mode
OFF Sandby
o Single Output/Input Enable
N
Duplex Master & Output/Input Enable
ACT
Single Output/Input Disable
OFF
Duplex Slave & Output/Input Disable
ON I/O Module operates in redundan t mode
DX
OFF I/O Module operat esin single mode
ERR ON Heavy fault (Example: Hard damage)

and also can be used to identify fault of the module.
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RCM-EIP (RIG9850) (Available soon)

Section 4

: 1/0 Module

Light fault (1 flash every 500ms)

Blink (Software setting error or disconnection)
OFF Normal system
MOD
ACT Blink Firmware Upload Mode
DX
ON Digital module :1/O channel is activated
Analog module : /0 channel is fault
LEDO~31 — — :
OFF Digital module : I/O channel is inactivated

Analog module : I/0O channel is normal

4.1.2 Timing Characteristics

Parameter Value Description
Ti 800 ms Hardware watchdog activated
T, 50 ms I/0O modules lose connection to the termination board
Ts <l ms Response time for analog output high/low alarm
<16 ms (8 channels)
Ty Response time for analog input high/low alarm
<32 ms (16 channels)
Ts <1.2s Response time for TC/RTD high/low alarm
Ts <100 ms Time when detect CJC broken
T, <l2s Time when detect TC/RTD channel broken
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Section 4 : /O Module Digital Input

4.2 Digital Input
4.2.1 R-9040

4.2.1.1 Overview

32 digital input (sink/source) channels

Digital filter (1~32767u s)

Input channel LED indication

Termination board disconnection detection
Digital input d iagnostic function

Redundant switching time (< 1 ms)

The R-9040 is a 32-channel digital input module with the following features:

Channel Wiring Mode : Supports sink/source wiring.
Low-pass Filter : solves the problem of digital input signal boun  cing and ensures the stability of the
input signal.

1 Channel Diagnosis : Detects abnormalities in the channel components of the module and provides
fault alarms.

1 LED Indicator :Indicates channel ON/OFF status and module operation status.

The R-9040 module must be used with a terminal board to connect external signals and supports a
terminal board disconnection detection mechanism to ensure wiring stability. It features a 3000 VDC isolation
design, providing robust noise immunity between the backplane and ex ternal signals, making it highly suitable
for industrial environments. Additionally, the module supports a redundancy design, allowing the system to

continue stable operation even if a single I/O module fails, further enhancing system reliability.
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Digital Input

Section 4

: 1/0 Module

4.2.1.2 Specification

Parameter Value
[ Feature ]
Redundant Yes (Switching time <1 ms)
Termination board disconnection
) Yes
detection
Digital filter Yes (1~32767 us)

LED indicator

1 PWR, 1 MOD, 1 ACT, 1 DX, 1 ERR

I/0 Indicator 32 as channel 0~31 status

[ Digital Input ]

Channel's 32 (Ch00~15: GND g; ; Ch16~31 : GNDg,)

Type P-COM (Source) or N-COM(Sink),
Single-Ended

Rated Input voltage 24 Vpc

Allowable max. input voltage 30.0 Vpc

Input voltage range, + 1N 18~30 Vpc

Input voltage range, + ON <11 Vpe

Max. ON/OFF cycle 500 Hz

Input impedance

4.7K " [ per channel

Input current

5.1mA@24V pc (122.4mW) / per channel

Field-to -Backplane isolation

3000V pe

Channel protection

110V ac/ 140V pe

[ Certification ]

EMC

EN 61000-6-2 (EMS)
EN 61000-6-4 (EMI)
IEC/EN 61000-4-2 (ESD)
IEC/EN 61000-4-4 (EFT)

[ General ]

Termination board

RDB-S08, RDB-D08

Maximum power consumption

1.7 W (0.07TA@24V )

Operating temperature -25 ~+70
Humidity 5~ 95 % RH, Non-condensing
Weight 200 g

Dimensions (W x L x H)

33 x 129 x 130 mm
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Section 4 : /O Module Digital Input
4.2.1.3 Hardware Structure
Backplane Logic Field
L] H
1 33V
i i 4K7 PTC INO1 B25 At
I LED ! .
I i 3 .
I 5V - av 3 70V i B10 A16
. COMA BI~6 A17
| Isolation ee
DC/DC e
) - 33V s -CH DIAG
GND I 4K7 PTC
I o it IN17 A25 B1
N 3 I .
Isolation 1] i
n = . lx! 70V s A10 B16
COMB A9~6 B17
; CAN2 !
|_,| Isolation . B1
DC/DC 88 Cable
. Detector
i . Al
1
h oo oo oo oo oo e oan e s s o 1
24v .
24V F.+5V,
— ORin 24V Isolation
— 9 DC/DC
24V, i 3 F.GND,
-
4.2.1.4 Pin Assignment
Termingl No. Pin Assigment Name
At B1 IN17
A2 B2 IN18
A3 s B3 IN19
A4 e B4 IN20
A5 00 B5 IN21
A6 oo B6 IN22
A7 ° o B7 IN23
A8 °°fl|l B8 IN24
2 A9 i j: B9 IN25
.o a0 (I, oTl| B1O IN26
oo A11 . B11 IN27
oo A12 (|| o o B12 IN28
.o A13 [||eo o B13 IN29
.o A4 []|°° B14 IN30
oo a15 (I ° ° ]| B15 IN31
.o A6 (||, | B16 IN32
se a7 (|| o i B17  COM.B
s A8 (|| o o B8  COMB
o9 A19 (J|eo e B19 COM_B
oo A20 (|(°°||| B2o comB
oo A21 : : B21 X
oo A2 (.. B22 X
A23 (|| o o B23 X
A24 B24 X
A25 B25 BK
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Digital Input Section 4 : 1/0 Module
4.2.1.5 Terminal Board Wiring
(1) Terminal Board of R-9040 refers to RDB-S08, RDB-D08.
OO0 O Al [ BI o0 IN17
O0—HO A2 (3 B2 0o INI3
OO 1 A3 [0 B3 00 INT9
o0 O A4 (T B3 00 IN20
00 0 A5 [ BS o0 IN21
00 ] A6 [7 B6 00 IN22
OO—H-0 A7 (TB7 o0 IN23
-0 O A8 [T BB O O IN24
0T O A9 [TBY OO IN25
o0 0 Al0 [TBI0 00 IN26
o O—H-OAll (TBII 00 IN27
‘oNe 0 Al12 (TBI2 00 IN28
00 ] Al13 JBI3 00 N29
[ Al4 [TB14 00 IN30
oNe: 1 AlS (OBIS 00 IN31
O O—H-0 Al6 [TBIG 00 N2
Source Sink COMA N COMB Sink Sl:Er:e
W AR HEBIS
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Section 4 : /O Module Digital Output

4.3 Digital Output
4.3.1 R-9041

4.3.1.1 Overview

32 digital output (sink) channels

Safety value (Preset/Hold)

Power-on(Initial) value

Outp ut channel LED indication

Termination board disconnection detection
Digital output diagnostic function

Redundancy switching time (< 1 ms)

The R-9041 is a 32-channel NPN digital output module (sink mode) with the following features:

Channel load driving capability ~ : 100mA
Power-on value and Safety value : Ensure that the module can output a predefined state during
startup or abnormal conditions.

1 Channel Diagnosis : Detects abnormalities in the channel components of the modu le and provides
fault alarms.

1 LED Indicator :Indicates channel ON/OFF status and module operation status.

The R-9041 module must be used with a terminal board to connect external signals and supports a
terminal board disconnection detection mechanism to ensure wiring stability. It features a 3000 VDC isolation
design, providing robust noise immunity between the backplane and external signals, making it highly suitable
for industrial environments. Additionally, the module supports a redundancy design, allo wing the system to

continue stable operation even if a single I/O module fails, further enhancing system reliability.
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Digital Output

Section 4

: 1/0 Module

4.3.1.2 Specification

Parameter Value

Feature
Redundant Yes (Switching time <1 ms)
Termination board disconnection

] Yes
detection
Safety output Yes (Preset/Hold)
Power-on (Initial) output Yes

LED indicator

1 PWR, 1 MOD, 1 ACT, 1 DX, 1 ERR

I/O Indicator 32 as channel 0~31 status

Digital Output

Number of channels

32 (NPN) (P-COM)
(Ch00~15 : GND ¢; ; Ch16~31 : GND ¢y)

Type Current Sinking , Open- Collector
Rated voltage 24 \Vpc

Max. Output load current 100mA / channel @24 Vpc

Out put impedance <1"

Field-to -Backplane isolation 3000V pc

Channel protection

Over current protection

Certification

EN 61000-6-2 (EMS)

EN 61000-6-4 (EMI)
EMC

IEC/EN 61000-4-2 (ESD)

IEC/EN 61000-4-4 (EFT)
General

Termination board

RDB-S05, RDB-D05

Maximum power consumption

1.7 W (0.07A@24V pc)

Operating temperature

-25 ~+70

Humidity

5 ~ 95 % RH, Non-condensing

Weight

200 g

Dimensions (W x L x H)

33 x129 x 130 mm

RIO-98x0 Hardware User Manual ( 2025/8/6 , Rev:1.00)

41



Section 4 : /O Module Digital Output

4.3.1.3 Hardware Structure

Backplane Logic Field
T ]
- 5V RSV,
" % ’ VP24FA B4n~5 A18
i . £70V %36V
' LED K’ ouTo1 B25 Al
¥ .
| 5v I L V 36V 54
= B10 A16
i j> 2 ™ | oUT16
Lo
—) H DIA
DC/DC Mca i DIAs 60V PTC COMA B6~9 A17
—— L ] Pr
(}D ™ 5V 1 F.+5V, ¥ FEGND,
i I\//\{ I VP24FB |  Ad~5 B18
3 | 70V 36V
L Isolation OuUT17 A25 B1
DC/DC — < -
T g 36V : 5
4 CAN2 ouT32 ALd 15
Isolation 1 [
DC/DC I
I " 60V pTC coMB A6~9 B17
t 1 lF.GNDB
I . B1
1 89 Cable
Detector
1 N Al
L——--————-—i
24V :
24V, _ F+5V,
2% )
ORing Isolation
R DC/DC i
24V, - FGND,
F+5V,
Isolation
DC/DC
. j F.GND,
8
4.3.1.4 Pin assignments
Pin Assigment Name Terminal No. P Assigment Name
DO_0 At B1 DO_16
DO_1 A2 B2 DO.7
5 - o
DO._2 A3 g B3  DO._18
DO_3 A4 g B4 DO_19
DO_4 AS 0.6 B5 DO.20
DO_S AB oo 86  DO_21
DO_6 A7 °o B7 DO_22
DO_7 A8 °oll| B8 DO23
-]
pos m |||° I B9 D024
DO_9 Ao ||, .Tl| B0 DO25
po_10 A1l ||| o (]| B11 DO_26
DO_11 A2 (|| o|]| B12 DO27
po12 A3 |||e ||| B13 DO28
DO_13 Al4 8.9 B14 DO_29
DO 14  A15 ° ||| 15 DO_30
D015 A6 |||, | B6  DO31
coma a17 ||| . J: Bi7  COM.B
coMA A8 |||oo[]| B8 comB
coMA A19 [|[eo|]| B19 comB
coMA a2 [||°°|[]| B20 comsB
Ext. 24V A A21 : : B21 Ext 24V B
Bt2avA A2 ||[.o[f] B22 Ext2evB
X a3 (Il o o lll| B23 X
X A24 B24 X
BK A25 B25 BK
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Digi tal Output Section 4 : 1/0 Module
4.3.1.5 Terminal Board Wiring
Terminal Board of R-9041 refers to RDB-S05, RDB-DO05.
LOAD LOAD
4 F ) d T
outol —{ =+ Al O BI — OuTH
P
oUT02 +— | A2 (O B2 E_' ouTIs
L r ouT19
ouUTo3 — | ] A3 [ B3 - o120
ouTod «— | 1 A4 [ B4 — P
ouUTos —{ | 0 A5 (0 BS | ovr
ouUT06 +—{ | 1 A6 [ B6 — OUT2
OUTo7 +— ] A7 O B7
. L] ouT24
OUT08 +— | ] A8 [J BS
OUT25
ouT09 ¢} [ A9 (0 BY o
OUTI0 +—1 | 1 A10 [ B1D
] ouUT27
OUTII &} O A1l (O BI OUTos
OUT12 +— ] 0 A12 (0 B12
0UT29
ouT13 &[] 01 A13 O BI3 ) ourae
OUT14 & ] (] Al4 [ BI4 :
] OUT3I
OUT1S &} [ A1S [ BIS 24y | oo
e 124V | g OUTR
ouTi6 eV 0 Al6 (] B16 —
T COMA|l 7 A17 (] B17 ||COME _—_
—  2av
f C1AIS (1 BIS || 24V
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Section 4 : /O Module Analog Input

4.4 Analog Input
4.4.1 R-9017C1H

4.4.1.1 Overview

8-channel isolated current input
Over-Range measurement (0~24 mA)
Built-in HART master interface

16 bit A/D Converter

Channel disconnection detection
Termination board disconnection detection

Redundant switching time (< 1 ms)

The R-9017C1H is an 8-channel, 16 - bit channel -isolated analog current input module with the following

features:
f CurrentlnputRange :Supports 4 ~ 20mA cur r edqrangeimeagswemenand U25 % c
f HighAccuracy :Tol erance UO.05% FSR to ensuyre accurate curre
I Sampling Rate :100 Hz
1 Channel Isolation : Complete isolation of electrical signals between channels ensures that channels do

not interfere with each other.
1 High/Low Alarm : Abnormal channel currentis alerted immediately to ensure the safety of system
operation.
Channel Break - Off Detection : Ensures safe and stable wiring of channels.
Channel Loop Power : Channels can provide 28VDC to simplify equipment wiring.

HART Communication : Built-in HART master communication for accessing HART device information.

= =4 =4 -2

LED Indicator : Displays channel abnormal st atus and module operation status.

The R-9017C1H module must be used with a terminal board to connect external signals and supports a
terminal board disconnection detection mechanism to ensure wiring stability. It features a 3000 VDC isolation
design, provi ding robust noise immunity between the backplane and external signals, making it highly suitable
for industrial environments. Additionally, the module supports a redundancy design, allowing the system to

continue stable operation even if a single /0O modul e fails, further enhancing system reliability.
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Analog Input

Section 4

: 1/0 Module

4.4.1.2 Specification

Parameter Value
Feature
HART interface Yes, supports HART master
Redundant Yes (Switching time <1 ms)
Over-Current Protection Yes
Termination board disconnection
Yes

detection

LED indicator

1 PWR, 1 MOD, 1 ACT, 1 DX, 1 ERR

LED 0~7 for CH High/Low alarm
LED 16~23 for CH Break Line

Analog Input

Number of ¢ hannel s

8 (isolated)

Type

4~20 mA (Support  U25% over-range)

Allowable Signal Range

0~24mA

Max. Rated Input

27 mA@24V oc

Resolution

16 bit

Sampling Rate

100 Samples/sec (per channel)

Loop Power Yes (28~29 Vb9
Accuracy U0.05% FSR
Zero Drift U0.002 LSE/
Span Drift U5 ppm/
Common Mode Rejection 86 dB
Normal Mode Rejection 100 dB
Input Impedance 105.3~ U1% (Single/Duplex)
Data Range -2500~12500
Field-to -Backplane isolation 3000V ¢
HART
Mode Master (Point-to - Point)
Certification
EN 61000-6-2 (EMS)/ EN 61000-6-4 (EMI)
EMC IEC/EN 61000-4-2 (ESD)
IEC/EN 61000-4-4 (EFT)
General

Termination board

RDB-S09 / RDB-D09

Maximum power consumption

4.6 W (0.19A@24V o)

Operating temperature

-25 ~+70

Humidity

5~ 95 % RH, Non-condensing
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Section 4 : /O Module Analog Input
Weight 35049
Dimensions (W x L x H) 33x129 x 130 mm
4.4.1.3 Hardware Structure
Backplane Logic Field
1 | E+%0Vu
: LED \ HART 250V INO1V 820 AL
: ¢ e? = %36\/ PTC  1no1s B19 A2
M Isbocljgzn C RIch. : 33 '—JINA_ I l Y o A19 B2
' T . » F.GND,
: o If\\% : % F+30V
|| Isolation \ HART (? 20V INOSV B6 A15
be/pe Sk 39 T | Modem 4 i
T CAN2 - 4 PTC  1Noss B5 A6
De/Re ee ‘— THA :Ew i INOSC AS B16
: D, i
: 0 [cme | :
: -------------- ‘. Detector =
24y . - F+30V, | P F+5Y,
—%) ORing 24V Isolation Buck
W IDC/DC _lF.GNDh Circuit _iEGND”
Isolation " Euck } =k
lDC/DC 1EGND7 Circuit 1EGND7
4.4.1.4 Pin assignments
Pin Assigment Name Terminal No. Pin Assigment Name
INO1_V (V) Al B1 X
INO1_S(S) A2 B2 INO1_C (0V)
INO2_V (V) A3 L B3 X
IN02_ S(S) A4 : : B4 INO2_C (0V)
INO3_V (V) A5 R B5 X
INO3_ S(S) A6 00 B6 INO3_C (0V)
INO4_V (V) A7 °e B7 X
INO4_S(S) A8 : : B8 IN04_C (0V)
INO5_V (V) A9 '8 B9 X
INO5_ S(S) A10 ° I B10 INO5_C (0V)
INO6_V (V) A1 oo} Bl X
INO6_S (S) A12 : : B12 IN06_C (0V)
INO7_V (V) A13 Sie B13 X
INO7_S(S) A14 00 B14 INO7_C (0V)
INO8_V (V) A15 e B15 X
INO8_S(S) At16 : : B16  IN0O8_C (0V)
X A17 2R B17 X
X A18 o0 B18 X
X A19 B19 X
BK A20 B20 BK
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Analog Input Section 4 : 1/0 Module
4.4.1.5 Termination Board Wiring
(1) Terminal Board of R-9017C1H refers to RDB-S09 / RDB-D09.
(2) 2-wire device: The loop power of R-9017C1H is supplied to the transmitter
(3) 4-wire device : The Loop power of R-9017C1H is not supplied to the transmitter
LP
CHI [ v _ *“TIch. WP SIG —— o A
s1G - A2 [ B2 CHI1 |:l'_l‘l.-’ B A2 I_I|_| B2
i [ v - A3 W B3 e 0 A3 m B3
: s1G - A4 [ B4 CH2 |: oy B Ad lij B4
I O A5 W BS I [ A W B5
i O A6 [ Bob i O A6 [0 Bo6
l 0 A7 B B7 l [0 A7 W B7
i 0 A% [ B% i 0 A8 [ B8
| 1 A9 B B9 | [ A9 m B9
i O Al0 O BID i O Al0 O BIO
: CJAIl W Bl : Al EBII
i 0O Al12 O BI2 i O Al2 OBI2
i [ v - W Al3 HBI3 S]I{i [JAI3 HBI3
S1G - & Ald [ BI4 CH7 |: ov _.-:_| W Ald [!] Bl4
CHs [v - Al5 W BIS G D AlS W BIS
SIG - Al6 O Bl6 CHS |: o ) il AlG [!] Bl6
W Al7T EBI7 H AT HBI7
W AlS W BIS B Al HBIS

2-wire device

4-wire device

* Because the 2 -wire & 4 -wire pinouts do not overlap, there is no need to configure a dip switch.
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Section 4 : /O Module Analog Input

4.4.2 R-9017C2H

4.4.2.1 Overview

16 current input channels

Over-Range measurement (0~24 mA)
Built-in HART Master interface

16 bit A/D Converter

Channel disconnection detection
Termination board disconnection detection

Redundant switching time (< 1 ms)

The R-9017C2H is a 16-channel, 16 -bit analog current input module witht  he following features.

CurrentInput Range :Supports 4 ~ 20mA cur r e4rangeimeagwemenand U25 % ¢
High Accuracy :Tol erance UO.05% FSR to ensure accurate curre

Sampling Rate : 10 Hz

= =4 4 -2

High/Low Alarm : Abnormal channel currentis alerted immediately to ensure the safety of system
operation.

Channel Break - Off Detection : Ensures safe and stable wiring of channels.

Channel Loop Power : Channels can provide 28VDC to simplify equipment wiring.

HART Communication : Built-in HART master communication for accessing HART device information.

= =4 A -2

LED Indicator : Displays channel abnormal status and module operation status.

The R-9017C2H module must be used with a terminal board to connect external signals and supports a
terminal board disconnecti on detection mechanism to ensure wiring stability. It features a 3000 VDC isolation
design, providing robust noise immunity between the backplane and external signals, making it highly suitable
for industrial environments. Additionally, the module supports a redundancy design, allowing the system to

continue stable operation even if a single I/O module fails, further enhancing system reliability.
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Analog Input

Section 4

: 1/0 Module

4.4.2.2 Specification

Parameter Value
Feature
HART interface Yes, supports HART master
Redundant Yes (Switching time < 1 ms)
Over-Current Protection Yes
Termination board disconnection
Yes

detection

LED indicator

1 PWR, 1 MOD, 1 ACT, 1 DX, 1 ERR

LED 0~15 for CH High/Low alarm
LED 16~31 for CH Break Line

Analog Input

Number of ¢ hannel s

16

Type

4~20 mA (Support  U25% over-range)

Allowable Signal Range

0~24mA

Max. Rated Input

27 mA@24V oc

Resolution

16 bit

Sampling Rate

10 Samples/sec (per channel)

Loop Power Yes (28~29 Vb9
Accuracy U0.05% FSR
Zero Drift U0.002 LSE/
Span Drift U5 ppm/
Common Mode Rejection 86 dB

Normal Mode Rejection 100 dB

Input Impedance

85.3° U1% (Single/Duplex) (2.1V@20mA)

Data Range -2500~12500
Field-to -Backplane isolation 3000V ¢
HART
Mode Master (Point-to - Point)
Certification
EN 61000-6-2 (EMS)
e EN 61000-6-4 (EMI)
IEC/EN 61000-4-2 (ESD)
IEC/EN 61000-4-4 (EFT)
General

Termination board

RDB-S01 / RDB-D01

Maximum power consumption

2.4 W (0.1A@24V pe)

Operating temperature

-25 ~+70
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Section 4 : /O Module Analog Input

Humidity 5~ 95 % RH, Non-condensing
Weight 260 g
Dimensions (W x L x H) 33 x 129 x 130 mm

4.4.2.3 Hardware Structure

Backplane Logic Field
- -
] 1
1 .
1 e(} HART
1 Modem
1 LED " F+30V
' 250V LP O+
5V 1 EGND
PTC
1 = y = Bl INO1 B20 Al
My oeon L1 meu —8(3 ADC — INA | 3 ;iw v
/ - . PTC INO1C A20 B1
v + “\_-
' GND ~) !
f N ! > o
X 1 3 1
Isolation : E+30V
DC/DC
CAN1 1 EGND 250V LP 15+ oTC
N y oy P IN16 B5S A6
— CAN2 g 4
solation
™ bc/pc 0 A | 3 ;§4v ¥
T [ i ET\S IN16C A5 B16
P 1
E . A-
1 1
. . B1
g 89 Cable
' Detector
. A1
1 1
L L L L 4
24V '
24V, F.+30V g F+5V
— i 24v Isolation Buck
ORing S
—_ DC/DC Circuit
24V, ; '3 Fanp '3 Eenp

Terminal No. Pin Assigment Neme

Al B1 INO1C
A2 B2 IN02C
A3 e B3 INO3C
A4 : : B4 INO4C
A5 2 B5 INO5C
AB o0 B6 INOEC
A7 00 B7 INO7C
A8 : : B8 INOSC
A9 R B9 INOSC
A10 o d]|B10 IN10C
A1 ° I B11 IN11C
A12 : : B12 IN12C
A13 ooll|B13 IN13C
A4 e o] | B14 IN14C
A15 ee|l|B15 IN15C
A16 : : B16 IN16C
A17 ooll|B17 X

A18 o0 B18 X

A19 B19 X

A20 B20 BK
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Analog Input Section 4 : 1/0 Module
4.4.2.5 Termination Board Wiring
(1) Terminal Board of R -9017C2H refers to RDB-S01 / RDB-DO1.
(2) 2-wire device: The loop power of R-9017C2H is supplied to the transmitter
<1>The dip switch of the PIN SETTINGfishould be set to be the 2 wire fi side.
(3) 4-wire device: The loop power of R-9017C2H is not supplied to the transmitter
<1>The dip switch of the PIN SETTINGfishould be set to be the fi4 wire fi side.
2W < LP CH+ CH- CH+
. - § -
W1 o — a—Hm Al m B CHI _ — o @ Al ® BI
— ci2 T e @ ci2 " e o @B
4\W I I
|:. ' O A3 [0 B3 : O A3 O B3

: 0 A4 O B4 : 0 A4 [ B4
L H ] 1 1

| O] A6 [0 B6 | O A6 [0 Bé

i 0 A7 O B7 i 0 A7 O B7

] ]

: ] AR [ Bf : ] A% [ BS
| E 0 A9 O B9 E 0 A9 [ B9
EE ' A0 OBIO : O A0 O BIO
EN EA ! !

S Ea : C1All Bl : ClALL OBl
:“_:IE;:;Z : O Al2 OBI2 : O Al2 OBI2
o e | 0 AI3 OBI3 | []AI13 [JBI3
EN EE3 I 1
1o 14 ' - O Al4 OBI4 ! - O Al4 OBI4
i CHIS — <@ AlS @ BIS CHIS — <@ AlS @ BIS
. - . -
CHI6 — ~ o 1l @ A16 M BI6 CHI6 o |l @ Al6 @ BI6
HAl7 BEIT mAl7T B BLIT
Al BBIE B AlE BBIR
1

2-wire device

4-wire device
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Section 4 : /O Module Analog Input

4.4.3 R-9015

4.4.3.1 Overview

12 RTD input channels

User-defined measurement range scaling

16 bit A/D converter

Channel disconnection detection
Termination board disconnection detection

Redundant switching time (< 1 ms)

The R-9015 is a 12-channel, 16 -bit RTD temperature measurement module with  the following features:

Supports Multiple RTD Sensors: PT-100, JPT-100 and PT-1000 temperature sensors.
High Accuracy: Tol erance UO. 05% FSR to enmeasuemeatccur ate tempe
High/low Alarm:  Abnormal channel temperature is alerted immediately to ensure the safety of system
operation.
1 Measurement Range & Temperature Offset: Different measurement ranges and temperature offsets
can be set according to application requirements to enhance the accuracy and reliability of the
measurement results.
Channel Break-Off Detection: Ensures safe and stable wiring of the channel.

LED Indicator: Displays channel abnormal status and module operation status.

The R-9015 module must be used with a terminal board to connect external signals and supports a terminal
board disconnection detection mechanism to ensure wiring stability. It features a 3000 VDC isolation design,
providing robust noise immunity between the backplane and external signals, making it highly suitable for
industrial environments. Additionally, the mod  ule supports a redundancy design, allowing the system to

continue stable operation even if a single I/O module fails, further enhancing system reliability.
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Analog Input Section 4 : 1/O Module

4.4.3.2 Specification

Parameter Value
Feature
Redundant Yes (Switching time <1 ms)
Over Voltage Protection Yes
Termination board
disconnection detection ves
Open Wire Detection Yes
1 PWR, 1 MOD, 1 ACT, 1 DX, 1 ERR
LEDindicator LED 0~11 for CH High/Low alarm
LED 16~27 for CH Break Line
RTD Input
Number of ¢ hannel s 12 (Non -isolated)
Wiring 3 Wire
Pt-100 IEC 60751 ITS90(0.03851 ~ /™ / )
Type JPt100 JIS C 1604(0.03916 "/~ / )
Pt-1000 IEC 60751 ITS90(0.03851 ~ /~/ )
Temperature Range Pt100 -200 ~+850  (0~10000)
JPt+100 ,Pt1000 | -200~+630  (0~10000)

Resolution 16 bit

Sampling Rate 1 Samples/sec (per channel)
Accuracy U0.05% FSR

Zero Drift uo.5 " Vv/

Span Drift u20 " v/

Common Mode Rejection 106 dB

Normal Mode Rejection 100 dB

Input Impedance 20M~ (10M+10 M, between CH+/ -)
Data Range -2500~12500

Field-to -Backplane isolation 3000V e

Certification

EN 61000-6-2 (EMS)
EN 61000-6-4 (EMI)

EMC
IEC/EN 61000-4-2 (ESD)
IEC/EN 61000-4-4 (EFT)
General
Termination board RDB-S03 / RDB-D03
Maximum power 2 W (0.08A@24V )
consumption
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Section 4 : /O Module Analog Input
Operating temperature -25 ~+70
Humidity 5 ~ 95 % RH, Non-condensing
Weight 200 g
Dimensions (W x L x H) 33 x129 x 130 mm
4.4.3.3 Hardware Structure
Backplane Logic Field
1 1
p p INO1A B20 AL
1 LED ' %70" INO1B B19 A2
l I 7
5V
. I g %70" INO1C A20 B
Isolation 788 s E >
™ “oc/oe Ney rL i FGND
' et ouas F— o
' e ) . X7 IN128 A4 B17
1 i\f i >
" X7V
|| 1solation : IN12C A3 B18
DC/DC
CAN1 i v
v ' FGND
_ CAN2 . B1
L Isolation 89 Cable
bc/pe Detector
P = Al
E [ ]
l-—----—-------‘.
24v z
24V, F.£13V g F.+5V
— ORin 24V Isolation Buck
5 9 DC/DC Circuit
24V, — ¥ FGND 4 Fenp
4.4.3.4 Pin assignments
Pin Assigment Name Terminal No. Pin Assigment Name
INO1A Al B1 INO1C
INO1B A2 B2 INO2B
INO2A A3 oo B3 INO2C
INO3A A4 : : B4 INO3C
INO3B A5 oo B5 IN04B
INO4A A6 o0 B6 INO4C
INOSA AT o0 B7 INO5C
INOSB A8 : : B8 INOBB
INOBA A9 oo B9 INOBC
INO7A A10 ||| e I B10 INO7C
INO7B A11 oo || B11 INOSB
INOSA A12 : : B12 INOSC
INO9A A13 oolll B12 INO9C
INO9B A14 [|leo]|| B14 IN10B
IN10A A15 oofl|B15 IN10C
INT1A A16 : : B16 IN11C
IN11B A17 oo ll| B17 IN12B
IN12A A18 ') | B18 IN12C
X A19 B19 X
BK A20 B20 BK
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Analog Input

: 1/0 Module

4.4.3.5 Termination Board Wiring

(1) Terminal Board of R -9015 refers to RDB-S03 / RDB-DO03.

I

CHI

i!\i Al MbBI

i A2 ”;BHE

CH2 Ell

hE A3 mhB3

O

A4 [ B4
A5 [0 BS
A6 [ B6
A7 O B7
A8 [0 BS
(] A9 (J B9
CJAI0 O BIO
JAll OB
O AI2 OBI2
[JAI3 O BI2
0Al4 OB14
[JAIS O BIS

O o000
O 000

CHI1

CHI12

.

AE Al6 @316
]iﬁ]i‘éﬂil?

L

:\é AlS lirﬂ;ﬂlx
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Section 4 : /O Module Analog Input

4.4.4 R-9019

4.4.4.1 Overview

16 thermocouple input channels
User-defined measurement range scaling

16 bit A/D Converter

Channel disconnection detection
Termination board disconnection detection

Redundant switching time (< 1 ms)

The R-9019 is a highly accurate 16 -channel, 16-bit thermocouple temperature measurement module with

the following features:

Supports Multiple Sensors:  J, K, T, E, R, S, B, N, tBermocouple temperature sensors.
High Accuracy: Tol erance UO. 05% FSR to enmeasuemeatccur ate tempe
High/Low Alarm: Abnormal channel temperature is alerted immediately to ensure the safety of system
operation.

1 Temperature Measurement Range:  Different measurement ranges can be set according to application
requirements.
Channel Break - Off Detection: Ensures safe and stable wiring of the channel.

LED Indicator: Displays channel abnormal status and module operation status.

The R-9019 module must be used with a terminal board to connect external signals and supports a terminal
board disconnection detection mechanismto  ensure wiring stability. It features a 3000 VDC isolation design,
providing robust noise immunity between the backplane and external signals, making it highly suitable for
industrial environments. Additionally, the module supports a redundancy design, all owing the system to

continue stable operation even if a single I/O module fails, further enhancing system reliability.
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Analog Input Section 4 : 1/O Module

4.4.4.2 Specification

Parameter Value
Feature
Redundant Yes (Switching time <1 ms)
Over Voltage Protection Yes
Termination board disconnection
detection Yes
Open Wire Detection Yes
1 PWR, 1 MOD, 1 ACT, 1 DX, 1 ERR
LEDindicator LED 0~15 for CH High/Low alarm

LED 16~31 for CH Break Line

Thermocouple Input

Number of ¢ hannel s 16
Type Type J, K, TE,R, S, B, N, C
J -210 ~ +1200
K -270 ~ +1372
T -270 ~ +400
E -270 ~ +1000
Temperature Range R -50 ~ +1765
S -50 ~ +1765
B 0~ +1820
N -270 ~ +1300
C 0~ +2320
Resolution 16 bit
Sampling Rate 1 Samples/sec (Total channels)
Accuracy U0.05% FSR(CJC<0.5 )
Zero Drift Uu20 " v/
Span Drift u25 " v/
Common Mode Rejection 106 dB
Normal Mode Rejection 100 dB
Input Impedance 20 M~ (10M+ 10M, between CH+/ -)
Data Range -2500~12500
Field-to -Backplane isolation 3000V ¢
Certification

EN 61000-6-2 (EMS)/ EN 61000-6-4 (EMI)
EMC IEC/EN 61000-4-2 (ESD)
IEC/EN 61000-4-4 (EFT)

General
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Section 4 : /O Module Analog Input
Termination board RDB-S02 / RDB-D02
Maximum power consumption 2.2 W (0.09A@24V o)
Operating temperature -25 ~+70
Humidity 5 ~ 95 % RH, Non-condensing
Weight 200 g
Dimensions (W x L x H) 33 x129 x 130 mm
4.4.4.3 Hardware Structure
Backplane Logic Field
. '
: — 1 ~ INOL B20 Al
1 ¥ % X220V
1 5V ee ADC INA +—» FGND
! . ¥ - 2V e A20 B1
. So
— Isolation [ | MCU
DC/DC . .
1 L |
- . § L~ IN16 B5 A16
' —~
1 B . 220V
] 1 FGND
I;°é73?:" : T2 ntec A5 B16
CAN1 1
Isul;tion e ) Cable =
7 DC/DC ee Detector ‘
: Al
1
R i e e : 7 ac
24y :
24V F£15V F+5V
= ORin 24V Isolation Buck —(?
— 9 DC/DC Circuit
24V, '3 N ¥ Eanp
1
4.4.4.4 Pin assignments
Pin Assigment Name Terminal No. Pin Assigment Name
INO1 At B1 INO1C
INO2 A2 ] B2 INO2C
INO3 A3 o0 B3 INO3C
INO4 A4 : : B4 IND4C
IND5 A5 oo B5 INO5C
INOB A6 oo B6 INOGC
INO7 A7 o0 B7 INOTC
INO8 A8 : : B8 INOSC
INO9 A9 oo B9 INOSC
IN10 A10 o I B10 IN10C
IN11 Al1 ee || B11 INT1C
IN12 A12 : : B12 IN12C
IN13 A13 oo B13 IN13C
IN14 Al4 oo B14 IN14C
IN15 A15 L B15 IN15C
IN16 A16 : : B16 IN16C
cJc A17 o B17 cJc
cJc A18 oo B18 AGND
cJc A19 B19 X
BK A20 B20 BK
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Analog Input

Section 4

: 1/0 Module

4.4.4.5 Termination Board Wiring

(1) Terminal Board of R -9019 refers to RDB-S02 / RDB-DO02.

+
Al

CHI

[FIEI

A2

AYAY

CH2

|1i|B2

Al
A4
AS
Ab
AT
AR

A9

OO0O0OO0000 e =g

O
-
=

Al
O Al2
[1Al13
[ Al4

CHI15

i AlS

O

B3
34
B3
B6
B7
B3

O0000O0

O BlO
[ Bl
O Bilz
O BI3
[ Bl4

@BIS

ATYAY

CHI16

i Alb

[1i_| Blo

mAlT
WAl

W B17
W BIS
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Section 4 : /O Module Analog Output

4.5 Analog Output
4.5.1 R-9028V1

45.1.1 Overview

R.0028V1 ‘ . 8voltage output channels
Power-on value & Safety value
16 bit D/A Converter

©

Channel short -circuit protection
Termination board disconnection detection

Redundant switching time (< 1 ms)

The R-9028V1 is a high -precision 8 -channel, 16 -bit channel -isolated voltage output module with the

following features.

Voltage Output Range: 1 ~5V or -10V ~ +10V.
High Accuracy: Tol erance UO0O.05% FSR to ensure accurate volta
Power-on value and safety value: Ensures that the module outputs a predefined voltage during
startup or abnormal conditions.
1 Channel Isolation: Complete isolation of electrical signals between channels ensures that channels do
not interfere with each other.
Channel short -circuit protection:  Ensures safe and stable wiring of the channel.

LED Indicator: Displays channel abnormal status and module operation status.

The R-9028V1 module must be used with a terminal board to connect external signals and supports a
terminal board disconnection detection mechanism to ensure wiring stability. It features a 3000 VDC isolation
design, providing robust noise immunity between the backplane and external signals, making it highly suitable
for industrial environments. Additionally, the module supports a redundancy design, allowing the system to

continue stable operation even if a single 1/O module fails, further enhancing system reliability.
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Analog Output Section 4 : 1/O Module

4.5.1.2 Specification

Parameter Value
Feature
Redundant Yes (Switching time <1 m s)
Termination board disconnection
i Yes
detection
Power-On Value Yes
Safety Value Yes

LED indicator

1 PWR, 1 MOD, 1 ACT, 1 DX, 1 ERR

LED 0~7 for CH High/Low alarm

Analog Output

Number of ¢ hannel s 8 (isolated)

Type 1~5V, U0V

Maximum Allowable Output Range 1~5V +20% (0 ~ 6 Vpc)
U1o v U20% (U12Vpe)

Resolution 16 bit

Accuracy U0.05% FSR

Zero Drift U4 ppm /

Span Drift U3 ppm/

Min. Load Resistance 10K

Data Range -2500~12500

Field-to - Logic isolation 3000V pc

Certification
EN 61000-6-2 (EMS)

. EN 61000-6-4 (EMI)
IEC/EN 61000-4-2 (ESD)
IEC/EN 61000-4-4 (EFT)

General

Termination board

RDB-S09 / RDB-D09

Maximum power consumption

6.3W (0.26A@24V pc)

Operating temperature -25 ~+70
Humidity 5 ~ 95 % RH, Non-condensing
Weight 2709

Dimensions (W x L x H)

33 x 129 x 130 mm

1. The power consumption depends on the load.
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Section 4 : 1/O Module

Analog Output

4.5.1.3 Hardware Structure

4.5.1.4 Pin assignments

Backplane Logic Field
; :
i LED 1
: ® : E{S OUTO1(+) B19 A2
Isolation j 89‘{ PAC L
™ “oc/pe Hcy _“ . X12v
i 1} — | 89 ADC PTC_ ouToi() A19 B2
GND % - v
! L 5 F.GND,
Isolation 1
DC/DC p— :
T 1
ISD°C'7§°C“ CAN2 B 89—{ e PTC  0OUTO8(+) B5 A16
i _ ¥iv
1 L 89 ADC PTC__ ouTos(-) A5 B16
: ] o, )
] eé Cable
1 Detector
T T : Al
& ! F+30V, 45V
ﬂ/"—) ORi 24V Isolation ' > Buck _(? . i
ing ircui
W DC:DC '3 kanp, = '3 Fano,
' .
L F.+30V, F+5V,
Isolation Buck j)
DC/DC Circuit
: '3 kanp, '3 enp,
Pin Assigment Name Terminal No. Pin Assigment Name
X Al B1 X
QUTO1(+) A2 B2 QUTO1(-)
X A3 eb B3 X
OuUT02(+) A4 : : B4  OUT02(-)
X A5 e o BS X
OUTO3(+) AB oo B6 OUTO3(-)
X AT L B7 X
OUTO04(+)  AS : : B8  OUT04(-)
X A9 ° o B9 X
OUTOS(+) A10 [ I' B10 OUTOS(-)
X A1 oo )| B X
OUTOB(+)  A12 : : B12  QUTO06(-)
X A13 o o B13 X
OUTOT(+) Al4 oo B14 OUTOT(-)
X A15 o0 B15 X
QUTOS(+) Al16 : : B16 QUTO8(-)
X A1T g b B17 X
X A18 o0 B18 X
X A19 B19 X
BK A20 B20 BK
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Analog Output

: 1/0 Module

4.5.1.5 Termination Board Wiring

(1) Terminal Board of R -9028V1 refers to RDB-S09 / RDB-D09.

H Al H Bl
CH+  CH-

-l A4

A2 g B2
A3 H B3
B4

CH7 [*' e

|

AS
Ab

B>
B6
AT B7
AR B&
B AY H BY
1 ATO O BID
WAl HBII
O Al2Z OBI2
WAl BBI3
—l Al4 ;I Bl14

Om 0.
O 0O mR-=

CHS [‘ ]

W AlLS HBIS
— Alh ?J Bl16

HAl7 HBIT
W AlIS W BIZ
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Section 4 : /O Module Analog Output

4.5.2 R-9028CH

45.2.1 Overview

8 current output channels

Power-on value & Safety value

Built-in HART master interface

16 bit D/A Converter

Channel disconnection detection
Termination board disconnection detection
Redundant switching time (< 1 ms)

B

Supports automatic detection of output current accuracy

5

The R-9028CH is a high -precision 8 -channel, 16-bit channel -isolated current output module with the

following features:

Current Output Range: 4 ~20mA current output (Source Type)
High Accuracy: Tol erance UO. 05% FSR to ensure accurate curre
Power-on value & Safety value: Ensures that the mo dule outputs a predefined current during startup
or abnormal conditions.
1 Channel Isolation: The electrical signals between channels are completely isolated to ensure that the
channels do not interfere with each other.
Channel Disconnection Detection: Ensure the safety and stability of channel wiring.
HART Communications: Built-in HART master communication for accessing HART device information.

LED Indicator: Displays channel abnormal status and module operation status.

The R-9028CH module must be used with a terminal board to connect external signals and supports a
terminal board disconnection detection mechanism to ensure wiring stability. It features a 3000 VDC isolation
design, providing robust noise immunity between the backplane and external signa Is, making it highly suitable
for industrial environments. Additionally, the module supports a redundancy design, allowing the system to

continue stable operation even if a single 1/0 module fails, further enhancing system reliability.
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Analog Output Section 4 : 1/0O Module
4.5.2.2 Specification
Parame ter Value
Feature
HART interface Yes, supports HART master
Redundant Yes (Switching time < 1 ms)
Termination board disconnection
detection Yes
Open Wire Detection Yes
Power-On Value Yes
Safety Value Yes
1 PWR, 1 MOD, 1 ACT, 1 DX, 1ERR
LEDindicator LED 0~7 for CH High/Low alarm
LED 16~23 for CH Break Line
Analog Output
Number of ¢ hannel s 8 (isolated)
Type 4 ~20 mA (EU 0~1000)
Maximum Allowable Output Range 0~24 mA (EU-2500~12500)
Resolution 16 bit
Accuracy U0.05% FSR
Zero Drift U1.5 ppm/
Span Drift U3 ppm/
Load Resistance <1K ~©
Data Range -2500~12500
Field-to - Logic isolation 3000V ¢
HART
Channel 1, Multiplexer Switchable
Mode Master (Point-to - Point)
Certification
EN 61000-6-2 (EMS)/ EN 61000-6-4 (EMI)
EMC IEC/EN 61000-4-2 (ESD)
IEC/EN 61000-4-4 (EFT)
General
Termination board RDB-S09 / RDB-D09
Maximum power consumption 5.6W (0.23A@24 Vpc)
Operating temperature -25 ~+70
Humidity 5~ 95 % RH, Non-condensing
Weight 360 g
Dimensions (W x L x H) 33 x 129 x 130 mm
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Section 4 : /O Module Analog Output

4 .5.2.3 Hardware Structure

Backplane Logic Field
: .
' - B0 — s
' }‘)’ '
B [ y 250V, PTC ouTot B19 A2
] ID(liltDC 1— facd i 89_4 > ) ¥ 36V o
I v
1 T T M F.GND,
§ % f/\\% —L_reg @4 ) PTC  ouroic A19 B2
Isolation . 83V
i RS CAN1 . : F.GND,
Isolation CANZ :
] e S s
4 A
’ : 250V PTC
i L — o ouT08 B5S A16
: eé ¥ 36V o
1 ! FGND,
. ; iy ) PTC  ourosc A5 B16
: _39 4@‘ ﬁazv
: : F.GND,
B I B1
[ 88 Cable |
1
- { Detector N
L L 4
24v, = L F+30V, | 9 F+5V,
) omes [
W : 3 F.GND, . 3 F.GND,
8
= F.+30V, F+5V,
Isolation Buck 9
DC/DC Circuit
= 1 F.GND, i 1 F.GND,
4.5.2.4 Pin assignments
Pin Assigment Name Terminal No. Pin Assigment Name
X Al B1 X
ouTn1 AZ B2 ouTmC
X A3 o0 “ B3 X
ouT02 A4 : : B4 ouT02C
X A5 - B5 X
ouTon3 A6 o0 B6 ouTo3ac
X AT o0 B7 X
OUTD4 A8 : : B8 ouT04C
X A9 oo B9 X
ouTDs A10 o I B10 ouTosC
X Al oo )| B11 X
ouUTOS A12 : : B12 ouUT06C
X A3 |||, 01l | B13 X
ouTtor Al4 oo B14 ouToiC
X A15 o9 B15 X
ouTo8 A16 : : B16 OUTO8C
X AT | Hlo o [d | B17 X
X A18 [[|o o “ B18 X
X A19 B19 X
BK A20 B20 BK
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Analog Output : 1/0 Module
4.5.2.5 Termination Board Wiring
(1) Terminal Board of R -9028CH refers to RDB-S09 / RDB-D09.
SIG —=—, T g
& + -
CHI ) ® A2 @ B
W -
= W A3 W OB}
P )
CH2 . —l A4 [;I B4
ov >
| H A5 W BS
|
! 0 A6 [J B6
l m A7 H B7
|
| 0 A8 [0 BS
I m A9 W BY
|
: O A10 O BIO
I WAl HBII
|
: O Al2 [ BI2
! W A2 HBI3
SIG
CH7 ) L -m Al4 W B14
ov >
B AlS HBIS
SIG
CHS ' l Al6 B BIG
Y >
HAI7T HBI7
HAIS HBIS
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Section 4 : /O Module Pulse Input

4.6 Pulse Input
4.6.1 R-9084

4.6.1.1 Overview

32-hit counter

8 up-counter/frequency channels

1~ 32767 us digital filter

Falling/Rising/Both edge trigger

Termination board disconnection detection

Redundant switching time (< 1 ms)

The R-9084 is an 8-channel, 32-bit high -speed counter and frequency measurement module with the

following features:

1 Input Signal Type : Support 3Vpc/8V pec Schmitt or TTL (0.8V/2.0V) voltage level trig and the dip switch

of the PIN SETTINGOIs used for the configuration.

1 Low-pass Filter: Solves the problem of bouncing of the pulse input signal and ensures the stability of
the input signal.
Measurement Frequency Range :1Hz ~ 10 KHz
Channel Isolation: Complete isolation of electrical signals between channels ensures that channels do
not interfere with each other.

1 LED Indicator: Displays channel abnormal status and module ope ration status.

The R-9084 module must be used with a terminal board to connect external signals and supports a terminal
board disconnection detection mechanism to ensure wiring stability. It features a 3000 VDC isolation design,
providing robust noise immu nity between the backplane and external signals, making it highly suitable for
industrial environments. Additionally, the module supports a redundancy design, allowing the system to

continue stable operation even if a single I/0 module fails, further enhan cing system reliability.
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Pulse Input Section 4 : 1/O Module

4.6.1.2 Specification

Parameter Value
Feature

Yes (Switching time < 1 ms)
Redundant

(The counting error less than 1 counter)

Termination board disconnection

detection

Yes

Digital filter

Yes (1~32767us) (default : off)

LED indicator

1 PWR, 1 MOD, 1 ACT, 1 DX, 1 ERR

8 channel status

Pulse Input

Number of ¢ hannel s

8 (isolated)

Type

CH+/CH -: 3Vpc/ 8Vpc Level with Schmitt trigger
TTL/CH-: TTL Level trigger

Digital filter

Yes (1~32767us, default is off)

Input signal level (Schmitt)
between CH+ and CH -

Vy (high level): from 8V pcto 30V pe

V| (low level): less than 3V p¢

Input signal level (TTL)
between TTL+ and CH -

Vy (high level): larger than 2V pc

V| (low level): less than 0.8V pc

Input impedance

200/500/1K = or None

Maximum input current

(Input imped ance: 1K)

Pulse edge

Up / Down edge trigger

Loop power

LP / CH- voltage: 27~28V pc (<27mA/CH )

Input frequency range

1Hz ~ 10 KHz

Input reaction time <3 ms
Field-to-Logic Isolation 3000V e
Certification
EN 61000-6-2 (EMS)/ EN 61000-6-4 (EMI)
EMC IEC/EN 61000-4-2 (ESD)
IEC/EN 61000-4-4 (EFT)
General

Termination board

RDB-S09 / RDB-D09

Maximum power consumption

6.8W (0.28A@24V pc)

Operating temperature -25 ~+70
Humidity 5 ~ 95 % RH, Non-condensing
Weight 360¢

Dimensions (W x L x H)

33 x 129 x 130 mm

RIO-98x0 Hardware User Manual ( 2025/8/6 , Rev:1.00)

69



Section 4 : /O Module Pulse Input
4.6.1.3 Hardware Structure
Backplane Logic Field
; B FGND,
: : 36V
' 5 F.+24V, oL INO1(V) B20 AL
1 1
1 1
1 LED : val\ INO1(S) B19 A2
: 5v [ P LY
I : %_%é None/200/500/1K
! INO1(0V) A19 B2
N ISDO(StD%n = My e? iF.GNDq
v T [ F+24V,
1 2\ !
1 llt' L 3 : Lo
solation
N 2GbG CAN1 : F.GND, F.GND,
1
5 CAN2
If;(':?g%" E F+24V, o oL | INosw) B6 A15
® 0
- : MT N moss) B5 At6
3 ' X onv
: ' None/200/500/1K
' L rl-%—!’ INOS(0V) A5 B16
0 8? ¢F.GND;
: 1 F.+24V,
1 1 2
1 ' x5V
] 1
1 = F.GND,
: y Cable B
1 e.g Detector | o
20 Mmoo —————- 4
ﬂ) 24v F+30V, F+5V,
. Isolation Buck
ORing reul
W DC:DC 1F.GND‘, = 1F.GND,,
1.
1 @r+a0v, F45V,
Isolation Buck
DC/DC Circuit
: 3 F.GND, “ v F.GND,
4.6.1.4 Pin assignments
Pin Assigment Name Terminal No. Pin Assigment Name
INOA (V) Al B1 X
INO1(S) A2 —1l| B2 INO1(OV)
INO2(V) A3 L B3 X
INO2(S) A4 : : B4 INO2(0V)
INO3(V) A5 oo B5 X
INO3(S) AB o6 B6  INO3(OV)
INO4V) AT L B7 X
IND4(S) A8 : : BS INO4{0V)
INO5(V) A9 oo B9 X
INOS(S) A10 ||| i B10 INOS(OV)
INOB(V) A11 oo || B11 X
INOB(S) A12 : : B12 INOG(OV)
INOT (V) A13 o o B13 X
INOT(S) A4 [|lo o] | B14 INOT(OV)
INO8(V) A15 L B15 X
INOS(S) A16 : : B16  INOS(OV)
X AT |||, | B17 X
X A18 oo B18 X
X A19 B19 X
BK AZ20 B20 BK
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Pulse Input Section 4 : 1/0 Module
4.6.1.5 Termination Board Wiring
(1) Terminal Board of R -9084 refers to RDB-S09 / RDB-D09.
(2) 2-wire & 3 -wire device: The loop power of R-9084 is supplied to the device.
CH [\ | —q—-—El%hM W Bl |:sm—-—L C|:I-|I+M cﬂ-m
SIG ——»—1m A2 [ B2 CHI H i A2 ® B2
o . J
. — =il A3 B B3 0 A3 W B3
e SIG—— M m A4 [ B4 nw[mh_iiﬁﬂx4nn4
' ! | oov - '
I 0 AS W BS | 0 A5 W BS
i 0O A6 O B6 i 0 A6 [0 Bé
I A7 B B7 | A7 W B7
i 0O A% [ B8 i [0 A% [ B8
| [ A9 W B9 : ] A9 m B9
i O Al O BIO i O Al0 OBIO
| OAll EBII | ALl EBII
i OAl2 OBI2 i O Al2 OBI2
i [ V — <1 mAlI} EBI3 S]'“ [1AI3 WBI3
SIG — @ Al4 [ BI4 nn[w__tI#MM4mm4
CHE [ v - AlS W BIS - CAlS EBIS
SIG — > @ A16 O BI6 um[uv_4:L+umnuum
WAl7T HBI7 HAlT BBIT
WAlS W BIS HAIR EBIR

Voltage Pulse Signal (2-wire system)

Lp
W Al

il A2

[}

m]

Om Q0B S-E-=ECR

Y

L
-
h

v

CHI | SIG
Y
v

CH2 | SIG
Y

=
Ll

A

+
&

Ad

Yy

A5
Ab
AT
AR
A9 B

00000 =2

Yy

ov

v
CH8 | SIG
Y

A

Yy

Bl
B2
B3
B4
BS
B
B7
B&
B9

0O Al0 OO0 BIO
O All HBII
O Al2 OBI2
v - W AI3 MBI

CH7 [sm # Al4 ® Bl4
W AlS W BIS

® Al6 M BI6
HAl7 EHBI7
W AIX HBIS

Voltage Pulse Signal (3-wire system)

Current Pulse Signal
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Section 5 Termination Board Digital Input

Section 5 Termination Board
5.1 Digital Input

5.1.1 RDB-S08 / RDB-D08

m
1
2
E)
.
s
.
’
.
0

R W S e g e R )

5.1.1.1 Overview

RDB-S08 is a terminal board for single digital input module (DI) and RDB-DO08 is a terminal board for
duplex digital input module (DI) . They support spring clamp terminal wiring, which can effectively simplify
the wiring process and shorten the system insta llation time . Disconnection detection function to ensure
that the alarm will be trigged in time when RDB-S08 or RDB-D08 disconnect from the 1/O module and
further improve the safety and stability of wiring signals to reduce the risk of system failure. Th ese features

are especially important for industrial environments that require high reliability and stability.

5.1.1.2 Specification

Digital Input

M odel RDB-S08 RDB-D08

Mode Single Duplex

Channel 32

General

Dimension (W x L x H) 32 x 115 x 60 mm 65 x 115 x 60 mm
Operating temperature -25~70

Humidity 5~ 95 % RH, Non -condensing
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Digital Input

Section 5 Termination Board

5.1.1.3 Pin assignment

u oo |-
=10 |00 |-
«1C0 |1ea ||+
= Q0 ||CO
123 194 |-
@ flonJlon i @ @ s -[caon]- 55 @
— L[ @ ]
Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | A10 | A1l | A12 | A13 | A14 | A15 | A16 | Al7 | A18
DIO |DI1 | DI2 |DI3 |DI4 | DI5 | DI6 | DI7 | DI8 | DI9 |DI10 |DI11 |DI12 |DI13 | DI14 | DI15 [COMa| N/A
Bl | B2 | B3 | B4 |B5 | B6 | B7 | B8 | B |B10 | B11 | B12 | B13 | B14 | B15 | B16 | B17 | B18
DI16 | DI17 | DI18 | DI19 | DI20 | DI21 | DI22 | DI23 | DI24 | DI25 | DI26 | DI27 | DI28 | DI29 | DI30 | DI31 [COMb| N/A
5.1.1.4 Wiring
Wet contact (Current sinking / sourcing)
InputType |  ON State LEDON  OFF State LED OFF
pUEPE Readback as 0 Readback as 1
Relay ON Relay Off
Relay
Contact | *c———10S | || com +— 08 | || com
- -T2
mm_ 08 | || bix RL‘lav;:en— 0S | || pix
Voltage > 3.5V Voltage < 1V
Mo |t O [ || S oS [ com
s 08 | || pix & 08 | || pix
Open Collector On Open Collector Off
NPN sy o
iH 08 | || com iH 08 | || coMm
QOutput
mF 08 | || bix Wr 08 | || bix
Open Collector On Open Collector Off
PNP + - -
4 08 | || com < 08 | || com
Output
(o KL 06 | || bix o &) 0& | || bix
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Section 5 Termination Board

Digital Output

5.2 Digital Output

5.2.1 RDB-S05 / RDB-D05

5.2.1.1 Overview

RDB-S05 is a termination board for single digital output module

board for duplex digital output module (DO)

®
1
2
3
.
s
0
7
s
s

& & ¥ 8 & 8 B B B

(DO) and RDB-DO05 is a terminal

. They support spring clamp terminal wiring, which can

effectively simplify the wiring process and shorten the system installation time . Disconnection detection

function to ensure that the alarm will be trigged

in time whe n RDB-S05 or RDB-DO05 disconnect from the

I/O module and further improve the safety and stability of wiring signals to reduce the risk of system

failure. These features are especially important for industrial environments that require high reliability and

stability.

5.2.1.2 Specification

Digital Out put

M odel RDB-S05 RDB-DO05
Mode Single Duplex
Channel 32

General

Dimension (W x L x H)

32 x 115 x 60 mm

65 x 115 x 60 mm

Operating temperature

-25~70

Humidity

5~ 95 % RH, Non -condensing
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Digital Outpu t

Section 5 Termination Board

5.2.1.3 Pin assignment

.
I
.

HO0 [1CO =al o0 (o0 =55
@flolofl® @gd ‘oo B3 @
Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | A10 | All | A12 | A13 | Al4 | A15 | A16 | Al7 | Al18
DOO | DO1 |DO2 | DO3 | DO4 | DO5 | DO6 | DO7 | DO8 | DO9 |DO10[DO11|DO12|D0O13|D0O14|DO15|COMalPWRa
BlL | B2 | B3| B4 | B5 | B6 | B | B8 | B9 | B10 | B11 | B12 | B13 | B14 | B15 | B16 | B17 | B18
DO16|D0O17|D0O18|DO19[D0O20|D021 D022 (D023|D024D0O25|D026|D0O27 [DO28|D0O29|DO30(DO31|COMbPWRb
5.2.1.4 Wiring
ON State LED ON OFF State LED OFF
Output Type Readback as 1 Readback as 0
Relay ON Relay Off
Drive Relay |- 1= 0S | ||PWR x *= 0S | ||PWR
: 06 | || pox . 06 | || pox
08 | || comarb 068 | || comarb
Resistance |, =—1— 0S | ||PWR EHoT 109 | |[PWR
Load : 0& | || pox - 06 | ||pox
068 | || comasb 08 | || coma/b
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Section 5 Termination Board Analog Input

5.3 Analog Input

5.3.1 RDB-S01 / RDB-D01 (Analog Input)

- o~ B

»
u
n
u
u
18
®
v
1

5.3.1.1 Overview

RDB-SO01 is a terminal board for single non -isolated analog current/voltage module  and RDB-DO1 is a
terminal board for duplex non -isolated analog current/voltage module . They support spring clamp
terminal wiring, which can effectively simplify the wiring process and shorten the system installation time
Disconnection detection function to ensure that the  alarm will be tri gged in time when RDB-S01 or
RDB-DO01 disconnect from the I/O module and  further improve the safety and stability of wiring signals to
reduce the risk of system failure. Th ese features are especially important for industrial environments that

require high reliability and stability.

5.3.1.2 Specification

Analog Input

M odel RDB-S01 RDB-DO01

Mode Single Duplex

Channel 16

General

Dimension (W x L x H) 32 x 115 x 60 mm 65 x 115 x 60 mm
Operating temperature -25~70

Humidity 5 ~ 95 % RH, Non -condensing
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Analog Input

Section 5 Termination Board

5.3.1.3 Pin assignment

TG0 a0 |
1O ||| OO [
G0 (OO0
100 ||C0 |
{00 (OO [
410 IO
100 SO |f
110 IO
' Dl:l] CID] b
©a ||[eo
G0 |||C0 |
©0 (G0
HC0 (1CO K "
100 |J[CO .
laa o0 ‘184 IS
i i Bol ==
OO0 ||CO |4 (8 Dol -0 ||C0 |- == (ks
€3 / S S5 €3
L = tr @ @: 2
R-9017C2H
Al | A2 | AB | A4 | A5 | A6 | A7 | A8 | A9 | A10 | A1l | A12 | A13 | A14 | A15 | Al6 | Al7 | A18
CHO- | CH1- | CH2- | CH3- | CH4- | CH5- | CH6- | CH7- | CH8- | CH9- |CH10-|CH11-|CH12- |CH13- [CH14- [CH15-| N/A N/A
BlL | B2 | B3| B4 | B5S | B6 | B/ | B8 | B9 | B10 | B11 | B12 | B13 | B14 | B15 | B16 | B17 | B18
CHO+ | CH1+ | CH2+ | CH3+ | CH4+ | CH5+ | CH6+ | CH7+ | CH8+ | CH9+ |[CH10+|CH11+|CH12+ |CH13+|CH14+|CH15+| N/A N/A
R-9017V2
Al | A2 | AB | A | A5 | A6 | A7 | A8 | A9 | A10 | A11 | A12 | A13 | A14 | A15 | Al6 | Al7 | A18
CHO+ | CH1+ | CH2+ | CH3+ | CH4+ | CH5+ | CH6+ | CH7+ | CH8+ | CH9+ |[CH10+ [CH11+ |[CH12+ |[CH13+ |CH14+|CH15+| N/A N/A
BL | B2 | B3| B4 | B5 | B6 | B/ | B8 | B9 | B10 | B11 | B12 | B13 | B14 | B15 | B16 | B17 | B18
CHO- | CH1- | CH2- | CH3- | CH4- | CH5- | CH6- | CH7- | CH8- | CH9- |CH10-|CH11-|CH12- |CH13- [CH14- |[CH15-| N/A N/A
R-9026C2H
Al | A2 | AB | A4 | A5 | A6 | A7 | A8 | A9 | A10 | A1l | A12 | A13 | A14 | A15 | Al6 | Al7 | A18
AlO- | All- | AI2- | AI3- | Al4- | AI5- | AI6- | AI7- | AOO+ [ AO1l+ | AO2+ | AO3+ | AO4+ | AO5+ | AO6+ | AO7+ | N/A N/A
B1L | B2 | B3| B4 | B5 | B6 | B/ | B8 | B9 | B10 | B11 | B12 | B13 | B14 | B15 | B16 | B17 | B18
AlIO+ | All+ | AI2+ | AI3+ | Al4+ | AI5+ | Al6+ | Al7+ | AOO- | AOl1l- | AO2- | AO3- | AO4- | AO5- | AO6- | AO7- | N/A N/A
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Section 5 Termination Board Analog Input
5.3.1.4 Wiring
Input Type Voltage Input
o 5 O @ CHx+
Wiring mvV/V (Z
B O @ CHx-
Input Type Current Input
Current 4 E 1 @ CHx+
Source mA-C> 0 @ CHx-
2-Wire 'zl’_r‘:ir;‘semitter t( V)
Transmitter CHx+ @ 0
(Passive)
cHx- || |E& 0
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Analog Input Section 5 Termination Board

5.3.2 RDB-S09 / RDB-D09 (Analog Input)

®
1
2
3
.
s
0
7
s
s

& & ¥ 8 & 8 B B B

5.3.2.1 Overview

RDB-S09 is a terminal board for single isolated analog current/voltage or pulse module and RDB-D09
is a terminal board for duplex isolated analog current/voltage or pul se module . They support spring
clamp terminal wiring, which can effectively simplify the wiring process and shorten the system
installation time . Disconnection detection function to ensure that the  alarm will be trigged in tim e when
RDB-S09 or RDB-D09 disconnect from the I/0O module and  further improve the safety and stability of
wiring signals to reduce the risk of system failure. Th ese features are especially important for industrial

environments that require high reliability ~ and stability.

5.3.2.2 Specification

Analog Input

M odel RDB-S09 RDB-DO09

Mode Single Duplex

Channel 16

General

Dimension (W x L x H) 32 x 115 x 60 mm 65 x 115 x 60 mm
Operating temperature -25~70

Humidity 5~ 95 % RH, Non -condensing
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Section 5 Termination Board Analog Input
5.3.2.3 Pin assignment
|ed (ea (0 |[ea |-
ca (oo =110 ||| S0
40 ||| 0 «1C0 || GO
1 C0 ||| GO =1Ca || C0
130 &3 [ ‘1ea 184 [
I I o] N ac
Hon lloa K @Es Ba .lonllcall- B2 @
€ / & o @3
R-9017C1H
Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | A10 | A11 | A12 | A13 | Al4 | A15 | Al6 | A17 | A18
LPO | AlO+ | LP1 | All+ | LP2 | A2+ | LP3 | AI3+ | LP4 | Al4+ | LP5 | Al5+ | LP6 | Ale+ | LP7 | AI7+ | N/A | N/A
Bl B2 B3 B4 BS B6 B7 B8 B9 | B10 | B11 | B12 | B13 | B14 | B15 | B16 | B17 | B18
N/A | AIO- | N/A | All- | N/A | AI2- | N/JA | AI3- | N/A | Al4- | N/A | AI5- | N/A | AlB- | N/A | AI7- | N/A | N/A
5.3.2.4 Wiring
Input Type Current Input
Current ¥ D@ CHx+
S mA CD
ource D@ CHx-
—
2-wire +
2-Wire Transmitter
— A
Transrr_ntter CHx+ @ O
(Passive)
cHx- || |[E0
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Analog Output Section 5 Termination Board

5.4 Analog Output

5.4.1 RDB-S01/ RDB-D01 (Analog Output)

®
1
2
3
.
s
0
7
&
)

& &§ ¥ B & 8 B B B

5.4.1.1 Overview

RDB-SO01 is a terminal board for single non -isolated analog current/voltage module  and RDB-DO1 is a
terminal board for duplex non -isolated analog current/voltage module . They support spring clamp
terminal wiring, which can effectively simplify the wiring process and shorten the system installation time
Disconnection detection function to ensure that the  alarm will be tri gged in time when RDB-S01 or
RDB-DO01 disconnect from the I/O module and  further improve the safety and stability of wiring signals to
reduce the risk of system failure. Th ese features are especially important for industrial environments that

require high r eliability and stability.

5.4.1.2 Specification

Analog Input

M odel RDB-S01 RDB-DO01

Mode Single Duplex

Channel 16

General

Dimension (W x L x H) 32 x 115 x 60 mm 65 x 115 x 60 mm
Operating temperature -25~70

Humidity 5 ~ 95 % RH, Non -condensing
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Section 5 Termination Board

Analog Output

5.4.1.3 Pin assignment
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R-9028V2
Al | A2 | AB | A4 | A5 | A6 | A7 | A8 | A9 | A10 | A1l | A12 | A13 | A14 | A15 | Al6 | Al7 | A18
CHO+ | CH1+ | CH2+ | CH3+ | CH4+ | CH5+ | CH6+ | CH7+ | CH8+ | CH9+ |[CH10+ [CH11+ |[CH12+ |[CH13+ |CH14+|CH15+| N/A N/A
BlL | B2 | B3| B4 | B5S | B6 | B/ | B8 | B9 | B10 | B11 | B12 | B13 | B14 | B15 | B16 | B17 | B18
CHO- | CH1- | CH2- | CH3- | CH4- | CH5- | CH6- | CH7- | CH8- | CH9- |CH10-|CH11-|CH12- |CH13- [CH14- |[CH15-| N/A N/A
R-9026C2H

Al | A2 | AB | A | A5 | A6 | A7 | A8 | A9 | A10 | A11 | A12 | A13 | A14 | A15 | Al6 | Al7 | A18
AlO- | All- | AI2- | AI3- | Al4- | AI5- | Al6- | AI7- | AOO+ [ AO1l+ | AO2+ | AO3+ | AO4+ | AO5+ | AO6+ | AO7+ | N/A N/A
BL | B2 | B3| B4 | B5 | B6 | B/ | B8 | B9 | B10 | B11 | B12 | B13 | B14 | B15 | B16 | B17 | B18
AlIO+ | All+ | A2+ | AI3+ | Al4+ | AI5+ | AlI6+ | Al7+ | AOO- | AOl1l- | AO2- | AO3- | AO4- | AO5- | AO6- | AO7- | N/A N/A
5.4.1.4 Wiring
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