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Section 1 Introduction Product Overview

Section 1 Introduction

The RIO-98x0 is distributed modular I/O which communicates with numerous controllers. The RIO-98x0
provides easy installation of the I/0O modules and process cabling. It is highly modularized and flexible, so
that I/O modules can be combined to suit many applications. The RIO-98x0 can be mounted in many

configurations to fit most requirements, both in single or fully redundant applications.

RPM-024 RPM-D24 RCM-MTCP  RCM-MTCP

0 .'0-0 [ P, TR |
ERR RUN ALM  ERR RUN ALM

CAN

1.1 Product Overview

The RIO-98X0 is a modular remote 1/O system. It provides easy installation of the I/O modules and process
cabling. It is highly modularized and flexible, so that the I/O modules can be combined to suit many

applications including the most types of signals, digital, analog, counter and HART.

The station of an RIO-98X0 system consists of power module, communication module, I/O modules and
termination board. The power module provides the isolated power to RIO-98X0 system. The
communication module is the interface to the RIO-98X0 I/0O modules. The RIO-98X0 I/0O modules sense or
control the device in the field. Termination boards are used to connect between signals to/from the field
and I/O modules. All of these modules can be configured into single or redundant operation.

4 RIO-98x0 Hardware User Manual (2024/8/14, Rev: 1.00)



Feature Section1l Introduction

1.2 Feature

The RIO-98x0 is an open comprehensive, distributed, process I/O system. It communicates with controller
over industry-standard field buses. It brings benefit for users install to RIO-98x0 in the field, to close to
sensors and actuators, to reduce the installation cost by reducing the cost of cabling.

® Various communication protocols

The RIO-98x0 system supports a variety of ethernet communication protocol. Different RIO-98x0

systems can be assembled through the combination of communication modules.
® Comprehensive

The RIO-98x0 offers cost-effective solutions to practically all needs for field-device, including basic

analog and digital 1/0O, pulse and HART, as well as high-integrity solutions.
® Reliable

The RIO-98x0 offers availability-improving feature such as:

- Hot swap of modules. A faulty I/O module can be replaced on-line without powering the station
down and without affecting the rest of the station.

- The RIO-98x0 system also ensures that only right type of modules can be inserted when to

replace on-line.

- Automatically re-configure same parameter when plugging a replaced module.

Redundancy options in all modules, power, communication, I/O.

Flexible

The I/0 modules plugged in RIO-98x0 station can be configured into single or redundant operation.
Users can easily upgrade I/O security in a same station by adding same I/0O module and configuring

into redundant operation without any additional wiring.

Wide industry-standard support

The RIO-98x0 provides connectivity to most popular industry-standard to communicate with

controller, and makes RIO-98x0 /O compatible with various controller or PLC.

The up-to-date I/O

The 1/0 modules plugged in the RIO-98x0 station will automatically update /O data to
communication module. This feature not only decreases the delay for updating 1/0 data but also
acquire the up-to-date I/O data.

I/0 redundant switching < 1ms

The RIO-98x0 features a tiny time for I/O redundant switching within maximum 1ms.

RIO-98x0 Hardware User Manual (2024/8/14, Rev: 1.00) 5



Section 1 Introduction Hardware Structure

1.3 Hardware Structure

The RIO-98X0 is made by the combination of components of the backplane, power modules,

communication modules, I/0 modules and an termination board.

® Termination block is available of Singal configuration

RPM-D24 RPM-D24 RCM-MTCP RCM-MTCP R-9017C1H ° R-9017C1H R-9017C1H  R-9017C1H R-9017C1H = R-9017C1H R-9017C1H = R-9017C1H

WJKYJ\\ ' J

Power Communication /0
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Hardware List

Section1l Introduction

Backplane -

Backplane

The backplane consists of 2 slots of power, 2 slots of communication and 8 single or 4 pairs of

redundant [/O modules.

Power Module

It provides the power to the system. It also bypasses 24V to the I/O module to support passive loop.

This module has hot-swappable and redundant functions.

Communication Module

This module is a configurable communication interface that performs operation such as signal

processing, automatically re-configuration, HART pass-through and configuration of I/O modules.

The module connects to the controller or PLC through of the most popular industrial fieldbuses.

I/0 Module

The RIO-98X0 I/O modules can be inserted and removed from backplane without disturbing system

operation.

Termination Board

The termination boards provide the connection to the field. It also reduces the wiring and installation

effort.

1.4 Hardware List

The equipment that is used as part of the RIO-98XO0 station is presented in the following table.

Type Module Name Description
Base Unit RNOD-01 Backplane
RCM-MTCP Modbus/TCP communication module
Communication Module | RCM-ECAT Ethercat communication module
RCM-EIP Ethernet/IP communication module
Power Module RPM-D24 24Vpc input, diagnostic, with redundant function
32 digital input channels, current sinking / sourcing, two
Input R-9040
Digital 1/O common for 32 channels (every 16-ch)
igita
9 32 digital output channel, current sinking, open collector,
Output R-9041
two common for 32 channels (every 16-ch)

RIO-98x0 Hardware User Manual (2024/8/14, Rev: 1.00)



Section 1 Introduction

Hardware List

R-9015 12 analog input channels, 3-wire RTD, Pt100, Pt1000
8 isolated analog input channels, 4~20mA, HART interface,
R-9017C1H . ,
Input with loop power for passive loop
16 analog input channels, 4~20mA, HART interface, with
Analog I/0 R-9017C2H loop power for passive loop
R-9019 16 analog input channels, thermocouple
R-9028V1 8 isolated analog output channels, 1 ~5V, +10V
Output 8 isolated analog output channels, 4~20mA, HART
R-9028CH .
interface
Pulse 1/0 Input R-9084 8 isolated pulse input channels
. Termination board for single non-isolated analog modules
(R-9017C2H, R-9026C2H, R-9017V2, R-9028V2)
RDB-S02 Termination board for single thermocouple I/O modules
RDB-S03 Termination board for single RTD 1/0O modules
Single RDB-S05 Termination board for single digital output modules
RDB-S08 Termination board for single digital input modules
Termination board for single isolated analog modules (R-
RDB-S09 9017C1H, R-9026C1H, R-9017V1, R-9028V1, R-9028CH)
Termination and single pulse input modules
Board RDB-DOL Termination board for duplex non-isolated analog modules
(R-9017C2H, R-9026C2H, R-9017V2, R-9028V2)
RDB-D02 Termination board for duplex thermocouple I/O modules
RDB-DO03 Termination board for duplex RTD I/0O modules
Duplex RDB-D05 Termination board for duplex digital output modules
RDB-D08 Termination board for duplex digital input modules
Termination board for duplex isolated analog modules (R-
RDB-D09 9017C1H, R-9026C1H, R-9017V1, R-9028V1, R-9028CH)
and duplex pulse input modules
Fan Module AFAN-04 1U universal active cooling module
8 RIO-98x0 Hardware User Manual (2024/8/14, Rev: 1.00)



Installation Section 1 Introduction

1.5 Installation

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

1700 Top View
T o [ 5w 22
] m m 17 %
L Ve i i B 1111 | S
Left Side View Right Side View Rear View
Bottom View Unit: mm
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Section 1 Introduction Installation

1.5.1.2 Duplex Module (I/0 module*2 + Duplex Termination Board)

1700

129.0

i

66.0

"7 |

La

60.0

Sl

I, i

Left Side View Front View Right Side View Rear View

=

I
000
Il

A
l

Bottom View Unit: mm
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Installation Section1l Introduction

1.5.1.3 RIO-98X0 Body (Module Plugged)

Top View

=

1207

1330 5]2 E @

=

Fmmds] =

Left Side View Front View Right Side View

Unit: mm
Bottom View
480.0
465.0
3958
I =6.0
O
Q o
5 0 e 9 e
w1
! i % O
1207 I:I o
1330 | 572 H @ aoa
o]
| '
= = = O
- (=1}
&

Front View
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Section 1 Introduction Installation

1.5.2 Mounting

RIO-98X0 can be installed in a cabinet. The following sections will introduce how to install RIO-98XO0.

1.5.2.1 Panel mounting

® Use screw drive to mount the RNOD-01 to the cabinet with M6 screws

L}

)

12 RIO-98x0 Hardware User Manual (2024/8/14, Rev: 1.00)



Installation

Section 1

Introduction

1.5.3 Module Installation
® |Installing along the guiding rail then pushing into 40-pin socket

® Fixed by screws

RIO-98x0 Hardware User Manual (2024/8/14, Rev: 1.00)
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Section 1 Introduction Installation

1.5.4 Termination Board Installation

® The module provides slots on the front panel for installing corresponding model termination

boards.

14 RIO-98x0 Hardware User Manual (2024/8/14, Rev: 1.00)



Installation Section1l Introduction

® Fixed by screws

screws
upper @

[peessees @ | —— =

1.5.5 Fan Module Installation

® Use screw drive to mount the 1U universal active cooling module (AFAN-04) to the cabinet with M6

screws

RIO-98x0 Hardware User Manual (2024/8/14, Rev: 1.00) 15



Section 2 Base Unit RNOD-01

Section 2 Base Unit

2.1 RNOD-01

2.1.1 Overview

® On the base unit are mounted the power module (RPM-D24*2)
® Bus interface module(RCM-MTCP*2) and I/0 module(IOM*8).

2.1.2 Specification
Parameter Value
General
Operating temperature -25°C ~ +70°C
Humidity 5 ~ 95 % RH, Non-condensing
Weight 14309
Dimensions (W x L x H) 480x 133 x76.5mm

2.1.3 Dimensions

480.0

465.0

395.8

/—35.0
O
o o
50 ° ° o
= O
133.0
1207
§7.2

D O
O (=]
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RPM-D24

Section 3 Power Modules

Section 3 Power Modules

3.1 RPM-D24

3.1.1 Overview

® 24VDCinput
® Diagnostic

® Redundancy

The RPM-D24 is a power module. It offers the isolated power source to the RIO-98X0 system. The RPM-

D24 can be used to single or redundant application. It also has diagnostic to make system more reliable.

3.1.2 Specification

Parameter

Value

Voltage input

24V (20~26 V()

Short circuit protection

Fuse (Daito 5A: SDP50, 7.5A;: MP75)

Conducted emission

EN55022 Class A

Radiated emission

EN55022 Class A

Short circuit protection

Yes (Continuous)

Redundancy Yes

Power consumption 0.24W (0.01A@24V)
Operating temperature -25°C ~ +70°C
Weight 180 ¢

Dimensions (W x L x H)

33mm x 129mm x 130mm

Emmision IEC 61000-6-4: 2006/A1:2010 E, CISPR 11:2009/A1:2010
IEC 61000-6-2: 2005, IEC 61000-4-2: 2008,
EMC IEC 61000-4-3: 2006/A1:2007/A2:2010,
Immunity IEC 61000-4-4: 2012, IEC 61000-4-5: 2005,

IEC 61000-4-6: 2008, IEC 61000-4-8: 2009,
IEC 61000-4-9: 1993/A1:2001,

RIO-98x0 Hardware User Manual (2024/8/14, Rev: 1.00) 17



Section 3 Power Modules

RPM-D24

IEC 61000-4-10: 1993/A1:2001,
IEC 61000-4-12: 2006, EN 61000-4-16: 2004

3.1.3 Pin Assignment

RPM-D24
©)

Pin Description
P 24 VDC
N Ground
F.G Frame Ground
3.1.4 LED Indicator
RPM-D24
O
LED Status Description
On Input Power is between 20~26VDC
PWR
Off Input Power is not between 20 ~ 26VDC

18
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RPM-D24

Section 3 Power Modules

3.1.5 Internal Hardware Structure

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

3.1.6 List of Power Consumption of Module

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

RIO-98x0 Hardware User Manual (2024/8/14, Rev: 1.00)
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Section 4 Communication Module

RCM-MTCP

Section 4 Communication Module

4.1 RCM-MTCP

4.1.1 Overview

Modbus/TCP
Hardware selectable node ID
Redundancy

LED indicators for local diagnostic

7 Segment LED Display (Error code Display)

Ethernet 10/100M
Micro SD (Error record)
RTC (Built-in)

The RCM-MTCP is a communication module with Mudbus/TCP through ethernet port. The Modbus/TCP is

a standard protocol commonly used in industrial applications. The RCM-MTCP can be used for the

Modbus/TCP client to access I/O modules. It is built-in rotary switche to easily configure node ID without

utility. There are also 3 LED indicators and 7 segment LED display for system diagnostic and 2 LED indicators

for network status, users can locally check system and network status. The RCM-MTCP not only supports

single operation but also redundancy, enhancing the reliability of the /O system.

4.1.2 Specification

Parameter

Value

LAN Port

10/100BASE-TX
(Auto negotiating, Auto MDIX)

Protocol

Modbus/TCP

LED indicators

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

Redundant

Yes

Emmision

IEC 61000-6-4: 2006/A1:2010 E
CISPR 11:2009/A1:2010

EMC

Immunity

IEC 61000-6-2: 2005, IEC 61000-4-2: 2008,
IEC 61000-4-3: 2006/A1:2007/A2:2010,
IEC 61000-4-4: 2012, IEC 61000-4-5: 2005,
IEC 61000-4-6: 2008, IEC 61000-4-8: 2009,
IEC 61000-4-9: 1993/A1:2001,

[EC 61000-4-10: 1993/A1:2001,

20
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RCM-MTCP Section4 Communication Module

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

Power consumption 17W

Operating temperature | -25°C ~ +70°C
3000Vpc (Between LAN port and F.G)
1000Vpc (Between LAN port and backplane)

Isolation

4.1.3 LED Indicators

| ROM-MTCP LED | Status
B8
o o o On : Heavy fault
ERR RUN ALM ERR
E Off : Normal
. On : Normal
RUN
’ﬂ 5o Off : Have any errors
— On : Light fault
@ Node ALM
— Off : Normal
% On : Ethernet Activity
2 pu ACT .
= Off : No Ethernet Activity
%;] LNk On : Ethernet Link Establish
LNK
Off : No Ethernet Link
4.1.4 Seven-Segment LED
7-segment o 7-segment o
. Description ) Description
Display LED Display LED
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 Nodellleft Side bB Nodell Right Side
AC Nodel? Left Side bC Nodel?2 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 4 Communication Module

RCM-MTCP

7-segment o
. Description
Display LED
bL MCU FW Update mode

4.1.5 Dip Switch

L

Number Function Description
Swl On & Sw2 Off The 7-segment LED will show the current state of light
and heavy error in MCU/IOM.
Swl Off & Sw2 On The 7-segment LED will show the last state of light and
1~2 heavy error in MCU/IOM.
Others Not support and the 7-segment LED will show Ax/bx. (A/b:
Left side/Right side), (x: NODE ID)
Sw3 On/Off Enable/Disable CAN1 debug of CAN connector
34 Sw4 On/Off Enable/Disable CAN2 debug of CAN connector
Sw5 On & Sw6 Off IP setting mode be used hardware mode (4.1.6 Rotary
Switch)
>0 Sw5 Off & Swo Off IP setting mode be used User mode (eSearch Utility)
Others Not support
Sw7 Off & Sw8 Off Modbus/TCP Protocol
7~8 Sw7 Off & Sw8 On FW Download mode via Ethernet (4.1.6 Rotary Switch)
Others Not support

4.1.6 Rotary Switch

When the RCM-MTCP dip Switch is in IP_hardware setting mode or FW Download mode, the switche is
used for the value of the 4th IP address. The valid number of the address is from 16 to 31 (left side) or 144

Node

to 159 (right side). The other 3 addresses can be configured through MiniOS7 Utility.

22
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RCM-MTCP Section4 Communication Module

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

4.1.7 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 front side showing

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

(Off: No Link, Orange: Link established).

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
! $ 6 | RX- Green Receive Data-
7 | N.C. Brown white | Not Connected
8 | N.C. Brown Not Connected

Recommended Media

UTP/STP Cable

10Mbps : Category 3 or greater

100Mbps : Category 5 or greater

RIO-98x0 Hardware User Manual (2024/8/14, Rev: 1.00)
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Section 4 Communication Module RCM-ECAT (Available soon)

4.2 RCM-ECAT (Available soon)

4.3 RCM-EIP (Available soon)
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Introduction

Section 5

/O Module

Section 5 I/O Module

5.1 Introduction

5.1.1 LED status

Each module has five status and 32 channel LED indicators. These indicators represent different conditions

when the system is operating. The LED indicators can help users identify failures of the module.

Status Description
Solid Normal (Have electricity)
PWR
Off No electricity
Solid Operating Mode
Mo | Blink 0.5 second period | Stop Mode
1 second period Pre-OP Mode
Off Standby
Solid Single Output/Input Enable
ACT Redundant | Master & Output/Input Enable
off Single Output/Input Disable
Redundant | Slave & Output/Input Disable
DUX Solid I/O Module is operating in redundant mode
Off I/O Module is operating in single mode
Solid Heavy fault (Example: Hard damage)
ERR Light fault (1 flash every 500ms)(Software setting error or
Blink

disconnection checkout)

RIO-98x0 Hardware User Manual (2024/8/14, Rev: 1.00)
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Section 5 IO Module

Introduction

Off Normal system
MOD/
ACT/ | Blink In the bootloader mode and preparing upgrade firmware
DX
o Solid | The corresponding I/O channel is activated
Off The corresponding I/O channel is inactivated

*Not all channel LED indicators on the I/O modules will light up.

5.1.2 Timing Characteristics

Parameter | Value Description
T, 800 ms Hardware watchdog activated
T, 50 ms I/O modules lose connection to the termination board
T3 <1lms Response time for analog output high/low alarm
<16 ms (8 channels)
T4 Response time for analog input high/low alarm
<32 ms (16 channels)
Ts <12s Response time for TC/RTD high/low alarm
Ts <100 ms Time when detect CJC broken
T, <1.2s Time when detect TC/RTD channel broken
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Digital Input

Section 5

5.2 Digital Input
5.2.1 R-9040

5.2.1.1 Overview

32 digital input (sink/source) channels
Digital filter (1~32767ms)

Input channel LED indication

RoHS compliance

3000 Vpc Field-to-Backplane isolation
Redundancy

Fast redundant switching time (<100us)
Break line detect for termination block

Digital input diagnostic function

/O Module

The F-9040 features 32 digital input (sink/source) channels. Either sink- or source-type input can be

selected via different wiring. The F-9040 can determine binary input from a DC voltage source. The digital

input channels also offer LED indicators to locally display digital input status. Moreover, the module offers

3000 Vpc optical isolation between channels and backplane bus. If any high voltage or current damages

the channels, the system (backplanes, other modules, and control unit) won't be affected because of the

benefits of isolation.

5.2.1.2 Specification

Parameter Value
Feature
Redundant Yes (Switching time < 100us)

Termination board break off detection

Yes

Digital filter

Yes (Ims~32767ms)

LED indicator

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

32 as channel 0~31 status

Digital Input

Channels 32 (Ch00~15: GNDg; ; Ch16~31: GNDg))

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

Rated Input voltage 24 Vpc

Range of operating voltage 20.4~26.4 Vpc

Allowable max. input voltage 30.0 Vpc
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Section 5 IO Module

Digital Input

Input voltage range, “1” 18 V¢

Input voltage range, “0” 11 Vpc

Detection time 100us

Input impedance 4.7KQ / per channel

Input current 5.1mA@24Vpc (122.4mW) / per channel
Field-to-Backplane isolation 3000Vpc

Channel protection

110Vac/ 140Vpc (PTCHTVS)

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 (0.07A@24Vp()
Operating temperature -25°C ~ +70°C
Humidity 5~ 95 % RH, Non-condensing
Weight 200 g
Dimensions (W x L x H) 33x129x 130 mm
5.2.1.3 Hardware Structure
Backplane Logic Field
L] H
1 33V
I i 4K7 PTC INO1 B25 At
s W N\~
I LED !
1 1 s .
| sv 5 3 70V il B10 A16
M COMA B9~6 Al7
| Isolation Mcu ee
DC/DC
iyl | [aa
| I 4K7 PTC
| GND = | IN17 A25 B1
N i I .
Isolation [} *
i Reoe . av 70V it A10 B16
GANL CoMB A9~E B17
; CAN2 !
|_,| Isolation . B1
DC/DC 88 Cable
5 Detector
h oo oo oo oo oo e oan e s s o 1
24V :
24V, F45V,
—2 ORin 24V Isolation
o 9 DC/DC
24V, i 3 F.GND,
-
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Digital Input Section 5 /0O Module
5.2.1.4 Pin Assignment
Pin Assigment Name Terminal No. Pin Assigment Name
INO1 Al B1 IN17
IND2 A2 B2 IN18
INO3 A3 : : il B3 IN19
IND4 A4 o o B4 IN20
INO5 A5 ° o B5 IN21
IND6 A6 ° o B6 IN22
INO7 AT ° o B7 IN23
INO8 A8 oo B8 IN24
e INO9 A9 : i B9 IN25
oo IN10 a0 (I, . B10 IN26
oo IN11 A1 oo B11 IN27
°s IN12 A2 ||| e o B12 IN28
.o IN13 A13 ° o B13 IN29
2o IN14 A14 |[| e e B14 IN30
ss IN15 A15 °e B15 IN31
i N6 A16 (|| . | B16 IN32
e COM A  A17 o I B17 COM_B
e COM A  A18 oo B18 COM_B
oo COM A  A19 0o B19 COM_B
oo COMA A2 |[[[°° B20 COM_B
oo X A21 : : B21 X
.o X a2 |||, . B22 X
X A23 o o B23 X
X A24 B24 X
BK A25 B25 BK
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Section 5 IO Module

5.3 Digital Output

5.3.1 R-9041

5.3.1.1 Overview

5.3.1.2 Specification

32 digital output (sink) channels

Safety value (Preset/Hold)
Power-on(Initial) value

Output channel LED indication

RoHS compliance

3000 Vpc Field-to-Backplane isolation
Redundancy

Fast redundant switching time (<100us)
Break line detect for termination block

Digital output diagnostic function

The F-8041 is a digital output module with 32 NPN channels. The output channel of F-8041 is a current
sinking channel and can drive the load up to 0.5A current. The digital output channels offer LED to

indicate digital output status. Moreover, the module offers 3000 Vpc optical isolation between channels
and backplane bus. If any high voltage or current damages the channels, the system (backplanes, other

modules, and control unit) won't be affected because of the benefits of isolation.

Parameter Value

Feature

Redundant Yes (Switching time < 100us)
Termination board break off detection | Yes

Safety output Yes (Preset/Hold)

Power-on (Initial) output Yes

LED indicator

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

32 as channel 0~31 status

Digital Output

Number of channels

32 (NPN) (P-COM)(Ch00~15 : GNDg ;
Chl6~31: GNDGz)

Type

Current Sinking, Open-Collector

Rated voltage

24 V¢

Output load current, maximum

100mA / Channel @24 Vpc

Output switching time

100 us
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Digital Output Section 5 1/O Module
Output impedance <10
Field-to-Backplane isolation 3000Vpc
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@24Vpc)
Operating temperature -25°C ~ +70°C
Humidity 5 ~ 95 % RH, Non-condensing
Weight 200 g
Dimensions (W x L x H) 33x129x 130 mm
5.3.1.3 Hardware Structure
Backplane Logic Field
; 5V ; F45V,
: | VP24FA B4~5 A18
1 1 x70V %36v
' LED K [ ouT01 B25 At
¥ .
: i | : < %36" S B10 A16
7 ISDocl7an L 33 N’ 6&" PTC COMA B6~9 A17
| 1 ™ ]| sy 1 PtV lF.GNDA
g =& j\//\( % I E VP24FB |  Ad~5 B18
] 1 x70V %36V
| Isolation OUT17 A25 B1
DC/DC 3 K1
CAN1
= < %36" A10 B16
|| Isolation ChNZ I [\‘ I niiE2
DC/DC I
I ' 4 PTC COMB|  A6~9 B17
i I lF.GNDE
1 ' B1
Cabl
! 89 De:ecteor
1 N Al
R 4
24V
24V 1 F+5V,
—) ORing 24V Isolation
" DC/DC
24V, i =] F.GND,
F+5V,
Isolation
DC/DC
- B! F.GND,
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Section 51/0 Module Digital Output

5.3.1.4 Pin assignments

R-9041 Pin Assigment Name Terminal No. Pin Assigment Name
2 3 4 DO_0 A1 B1 DO_16
DO 1 A2 B2 DO_17
DO 2 A3 o B3 DO _18
DO_3 Ad o o B4 DO_19
DO 4 A5 oo B5 DO_20
DO_5 AB 0o B6 DO_21
DO 6 A7 oo B7 DO_22
DO_7 A8 ©°]l| B8 DO_23
DOS A9 ° j: B9 DO 24
DO_9 A10 s oTl| B10 DO_25
DO_10 A1 0 o B11 DO_26
DO_11 A12 oo B12 DO _27
DO_12 A13 oo B13 DO _28
DO_13 A14 ° o B14 DO _29
DO_14 A15 : : B15 DO _30
DO_15 A16 . o| B16 DO_31
COM A  A17 o I B17 COM_B
COM_A  AI18 oo||| BI8 COM_B
COM_A  A19 0o B19 COM_B
COM A  A20 oo B20 COM_B
Ext. 24V A A21 : : B21  Ext 24V B
Ext. 24V A  A22 oo B22  Ext 24V B
X A23 o o B23 X
X A24 B24 X
BK A25 B25 BK
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Analog Input

Section 5

/O Module

5.4 Analog Input
5.4.1 R-9017C1H

5.4.1.1 Overview

8-channel isolated current input
Overrange measurement

Built-in HART master interface

RoHS compliance

3000 Vpc Field-to-Backplane isolation
Redundancy

Fast redundant switching time (<100us)

Break line detect for termination block

Channel break line detect

The R-9017C1H is a 16-bit, 8-channel isolated analog input module. This module accepts current input

range 4~20mA and supports 25% over range measurement (Accuracy is not guaranteed). Besides, it has +

0.05% accuracy for highly accurate application. Moreover, this module provides 500Hz sampling rate for

some application. In addition to current input, R-9017C1H is also built-in HART master interface to remotely

maintain devices via HART. The R-9017C1H provides 3000VDC optical isolation between channels and

backplane bus. If any high voltage or current damages these channels, this module won" t affect other

component in RIO-98X0 system.

5.4.1.2 Specification

Parameter Value

Feature

HART interface Yes, supports HART master
Redundant Yes (Switching time < 100us)

Over-Current Protection

Yes

Termination board break off detection

Yes

LED indicator

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

LED 0~7 for CH Hi/Lo alarm
LED 16~23 for CH Break Line

Analog Input

Number of channels

8

Type

4~20 mA (Support £25% overrange)

Maximum Allowable Input Current

25mA

RIO-98x0 Hardware User Manual (2024/8/14, Rev: 1.00)
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Section 5 IO Module

Analog Input

Resolution

16 bit

Sampling Rate

100 Samples/sec (Total)

Accuracy +0.05% FSR

Zero Drift +0.002 LSB/°C

Span Drift 5 ppm/°C

Common Mode Rejection 86 dB

Normal Mode Rejection 100 dB

Input Impedance 105.3Q +1% (Single/Duplex)

Data Range -2500~12500

Field-to-Backplane isolation 3000Vpc

HART

Mode Master, Monodrop (Point-to-Point)

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-S09 / RDB-D09

Maximum power consumption 4.6 W (0.19A@24Vpc)
Operating temperature -25°C ~ +70°C

Humidity 5 ~ 95 % RH, Non-condensing
Weight 3509

Dimensions (W x L x H) 33x129%x 130 mm
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Analog Input Section 5 1/O Module
5.4.1.3 Hardware Structure
Backplane Logic Field
' ‘ F+30V,
: LED \ HART ? 2N, INO1V B20 Al
1 88 Modem w *
A . 36V
, > PTC  1No1s B19 A2
K IsDocla/lg?:n —l wed 33 ADC ¢ o :E Y J 1Y o A19 B2
- . 1
' &N ~ : FGND,
! i ;
Isolation L eg HART C? 2;0"‘ INO8V B6 A15
DC/DC CAN1 ( Modem *36\/
o CAN2 : 4 PTC  1NO8S B5 A16
DCiDC —ee ADC |¢ ma Ta v . =
1 v
: ¢ FGND,
8 Bt
: e{) Cable |
: )\ Detector N
pqy TeEmISEESmENmNnm. :
ﬂ’ ORI 24V Isolation . Buck 9 R
— g DC/DC Circuit
24V, - Iy FGND, ‘ 'y F.GND,
1
1 F.+30V, F45V,
Isolation Buck ?
DC/DC Circuit
; '3 enp, '3 ranp,
5.4.1.4 Pin assignments
R-9017C1H 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 oo B3 X
IN0O2_S(S) A4 : : B4  IN0OZ_C (OV)
INO3_V (V) Ab .o B5 X
INO3_S(S) A6 oo B6 INO3_C (0V)
INO4_V (V) A7 e 0 B7 X
INO4 S (S) A8 : : B8  INO4_C (0OV)
INOS_V (V) A9 5 B B9 X
INOS_S (S)  A10 o I" B10  INO5_C (0V)
INOB_V (V) A1 °o 1| B11 X
INO6 S (S) A12 : : B12  INO6_C (0V)
INOT_V (V) A13 o o B13 X
INO7_S (5) A14 oo B14 INO7_C (0V)
INOB_V (V) A15 °0 B15 X
INO8_S (S)  A16 : : B16 INO8_C (0V)
X A17 - B17 X
X A18 00 B18 X
X A19 B19 X
BK A20 | = | B20 BK
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Section 5 IO Module

Analog Input

5.4.2 R-9017C2H

5.4.2.1 Overview

16 current input channels

Overrange measurement

Built-in HART master interface

RoHS compliance

3000 Vpc Field-to-Backplane isolation
Redundancy

Fast redundant switching time (<100us)

Break line detect for termination block

Channel break line detect

The R-9017C2H is a 16-bit, 16-channel analog input module. This module accepts current input range

4~20mA and supports 25% over range measurement (Accuracy is not guaranteed). Besides, it has +0.05%

accuracy for highly accurate application. Moreover, this module provides 100Hz sampling rate for some

application. In addition to current input, R-9017C2H is also built-in HART master interface to remotely

maintain devices via HART. The R-9017C2H provides 3000VDC optical isolation between channels and

backplane bus. If any high voltage or current damages these channels, this module won" t affect other

component in RIO-98X0 system.

5.4.2.2 Specification

Parameter Value

Feature

HART interface Yes, supports HART master
Redundant Yes (Switching time < 100us)
Over-Current Protection Yes

Termination board break off detection | Yes

LED indicator

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

LED 0~15 for CH Hi/Lo alarm
LED 16~31 for CH Break Line

Analog Input

Number of channels

16

Type

4~20 mA (Support £25% overrange)

Maximum Allowable Input Current

25mA

Resolution

16 bit

Sampling Rate

10 Samples/sec (per channel)
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Analog Input Section 5 1/O Module
Accuracy +0.05% FSR
Zero Drift +0.002 LSB/°C
Span Drift 5 ppm/°C
Common Mode Rejection 86 dB
Normal Mode Rejection 100 dB

Input Impedance

85.3Q +1% (Single/Duplex) (2.1V@20mA)

Data Range -2500~12500

Field-to-Backplane isolation 3000Vpc

HART

Mode Master, Monodrop (Point-to-Point)

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-S01 / RDB-DO01

Maximum power consumption 24 W (0.1A@24Vpc)
Operating temperature -25°C ~ +70°C

Humidity 5 ~ 95 % RH, Non-condensing
Weight 260 g

Dimensions (W x L x H) 33x129%x 130 mm

RIO-98x0 Hardware User Manual (2024/8/14, Rev: 1.00)
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Section 51/0 Module Analog Input

5.4.2.3 Hardware Structure

Backplane Logic Field
! L
1 .
1 ee HART |
1 Modem
1 ﬂ » F.+30V
1 250V LP O+
5Y I FGND
PTC
- z - N L“_%/)_GV‘\ A INO1 B20 Al
— Ig:(ljg?:n i | Hici _88 4ﬁ__ INA | 3 ;E4V v
— N PTC  INOiC A20 B1
1 ] + N\~
' GND 2~ :
1 N ' ) S .
2 ) i
Isolation : F+30V
DC/DC
CAN1 ] EGND 250V LP 15+ pTC
1 4 e PTC__ INi6 B5 A6
] CAN2 4
Isolation ] T
DC/DC 1 INA b :!’4V F1v
T ' N PTC__ INt6C A5 B16
1 1
1 ’ |
1 1
1 y B1
| (}3 Cable
" Detector
. Al
1 1
B ommmmmmmmmeomomow
24V 1
24V F+30V F+5V
—3 = 24V Isolation 9 Buck _(?
ORing et
> DC/DC Circuit
24V, - 3 F.GND '3 EenD
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Analog Input

Section 5

/O Module

5.4.2.4 Pin assignments

R-9017C2H Pin Assigment Name
s 10 1 u INO1
IND2
INO3
INO4
INOS
INOE
INO7
INOS
INOS
IN10
IN11
IN12
IN13
IN14
IN15
IN16

Al
A2
A3
A4
A5
A6
AT
A8
A9
A10
Al1
Al12
A13
A14
A15
A16
AlT
A18
A19
A20

Terminal No.

O o o o o O O O O O O O O O O O O O O O

o o0 o 0 © 0 0 0 0 g _ g O o0 o0 0o 0 O O O ©O

B1
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20

Pin Assigment Name
IND1C
IND2C
INO3C
INO4C
INDSC
INOEC
INO7C
INOSC
IND9SC
IN1OC
INT1C
IN12C
IN13C
IN14C
IN15C
IN16C

X

X

X
BK
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Section 51/0 Module Analog Input

5.4.3 R-9015

5.4.3.1 Overview

12 RTD input channels

R-9015

User defined up/down scale

©

Open wire detection

RoHS compliance

3000 VDC Field-to-Backplane isolation
Redundancy

Fast redundant switching time (<100us)

Break line detect for termination block

Channel break line detect

The R-9015 is a 16-bit, 12-channel RTD input module that features programmable input range on all
channels. This module has +0.05% accuracy for highly accurate application. Besides, the R-9015 provides
3000Vpc optical isolation between channels and backplane bus. If any high voltage or current damages

these channels, this module won' t affect other component in RIO-98X0 system.

5.4.3.2 Specification

Parameter Value

Feature

Redundant Yes (Switching time < 100us)
Over Voltage Protection Yes

Termination board break off detection | Yes

Open Wire Detection Yes

LED indicator

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

LED 0~11 for CH Hi/Lo alarm
LED 16~27 for CH Break Line

RTD Input
Number of channels 12 (Non-isolation)
Wiring 3 Wire
[EC 60751 ITS90
Pt-100
(0.03851 O/Q/°C)
JISC 1604
Type JPt-100
(0.03916 Q/Q/°C)
IEC 60751 ITS90
Pt-1000
(0.03851 O/Q/°C)
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Analog Input

/O Module

Section 5
Pt100 -200 ~ +850
(0~10000)
Temperature Range
JPt-100, Pt1000 -200 ~ +630
(0~10000)
Resolution 16 bit

Sampling Rate

1 Samples/sec (per)

Accuracy +0.05% FSR
Zero Drift +0.5 pv/°C
Span Drift +20 pv/°C
Common Mode Rejection 106 dB
Normal Mode Rejection 100 dB

Input Impedance

20 MQ (10M+10M, between CH+/-)

Data Range

-2500~12500

Field-to-Backplane isolation

3000Vpc

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-S03 / RDB-D03

Maximum power consumption 2 W (0.08A@24Vpc)
Operating temperature -25°C ~ +70°C

Humidity 5 ~ 95 % RH, Non-condensing
Weight 200 g

Dimensions (W x L x H) 33x129x130 mm
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Section 5 IO Module Analog Input
5.4.3.3 Hardware Structure
Backplane Logic Field
: : INO1A B20 A1
' LED ; % an INO1B B19 A2
1 B
' ° 8 l X7 1Noic A20 B1
) — l-ADC MUX l
—» Isolation [ | McCU EGND
DCfDC | : IN12A B3 A18
: o~ ee 70V
. GND ¢% h IN12B A4 B17
i L 1
|| 1solation : ( ™ s A3 B18
i CAN1 k i
= ' F.GND
Isolation ez \ Cable L
™ oc/oe 89 Detector
B : Al
E [ ]
e - - - -me-m-m--m----- 1
24V -
24V, F£13V 9 F.+5V
— ) omm G ]
Ircur
W i 1F.GND 1F.GND
5.4.3.4 Pin assignments
Pin Assigment Name Terminal No. Pin Assigment Name
INO1A A1 B1 INO1C
INO1B A2 B2 IND2B
INO2A A3 L B3 INO2C
IND3A A4 : : B4 IND3C
INO3B A5 e o B5 INO4B
INO4A AB oo BG INO4C
INOSA AT o0 BT INOSC
INOSB A8 : : B8 INOGB
INDEA A9 - Bg INOEC
INOTA A10 o I' B10 INOTC
INOTEB A11 e )| B11 INOBB
INDSA A12 : : B12 INDSC
INOSA A13 - B13 INOSC
IND9B Al4 o0 B14 IN10B
IN10A A15 oo B15 IN10C
IN11A A16 : : B16 IN11C
INT11B Al17 0o B17 IN12B
IN12A A18 oo B18 IN12C
X A19 B19 X
BK A20 | == | B20 BK
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Analog Input

Section 5

/O Module

5.4.4 R-9019

5.4.4.1 Overview

16 thermocouple input channels

User defined up/down scale

Open wire detection

RoHS compliance

3000 VDC Field-to-Backplane isolation
Redundancy

Fast redundant switching time (<100us)
Break line detect for termination block

Channel break line detect

The R-9019 is a 16-bit, 16-channel thermocouple input module that features programmable input range

on all channels. It measures thermocouple input (Type J, K, T, E, R, S, B, N, C). An external CJC is supported

for accurate termperature measurement. Moreover, this module has +0.05% accuracy for highly accurate

application. Besides, the R-9019 provides 3000Vp¢ optical isolation between channels and backplane bus.

If any high voltage or current damages these channels, this module won" t affect other componentin

RIO-98X0 system.

5.4.4.2 Specification

Parameter Value

Feature

Redundant Yes (Switching time < 100us)
Over Voltage Protection Yes

Termination board break off detection | Yes

Open Wire Detection Yes

LED indicator

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

LED 0~15 for CH Hi/Lo alarm
LED 16~31 for CH Break Line

Thermocouple Input

Number of channels 16
Type TypeJ, K, T,E,R S, B, N, C
J -210 ~ +1200 °C
K -270 ~ +1372 °C
Temperature Range
T -270 ~ +400 °C
E -270 ~ +1000 °C
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Section 5 IO Module

Analog Input
R -50 ~ +1765 °C
S -50 ~ +1765 °C
B 0~ +1820 °C
N -270 ~ +1300 °C
C 0~ +2320 °C
Resolution 16 bit
Sampling Rate 1 Samples/1.5sec (per channel)
Accuracy +0.05% FSR (CJC<0.5°C)
Zero Drift +20 pv/°C
Span Drift +25 pv/°C
Common Mode Rejection 106 dB
Normal Mode Rejection 100 dB
Input Impedance 20 MQ (10M+10M, between CH+/-)
Data Range -2500~12500
Field-to-Backplane isolation 3000Vpc

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-S02 / RDB-D02

Maximum power consumption 2.2 W (0.09A@24Vp()
Operating temperature -25°C ~ +70°C

Humidity 5 ~ 95 % RH, Non-condensing
Weight 200g

Dimensions (W x L x H)

33x129x 130 mm
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Analog Input Section 5 1/O Module
5.4.4.3 Hardware Structure
Backplane Logic Field
" '
: o i B INO1 B20 Al
1 5V I 8‘9 iizfv
" ADC INA FGND
: | 5 22N INO1C A20 B1
—s| Isolation [ | McCU
DC/DC | J |
I T 89 - - IN16 BS A16
, GND ~ .
p T~ : 20V
Isolation 1 220\7 o
DC/DC : IN16C AS B16
CAN1 .
Isol;tion canz ég Cable =
™ bc/pc Detector ‘
: Al
R ——— : i ac
24V !
24V A F+15V E+5V
— ORing 24V Isolation Buck ”C?
DC/DC Circuit
W '3 Fenp il o F.GND
H
5.4.4.4 Pin assignments
Pin Assigment Name Terminal No. Pin Assigment Name
INO1 Al B1 INO1C
IND2 A2 B2 INO2C
IND3 A3 L B3 INO3C
IND4 A4 : : B4 IND4C
IND5 A5 oo B& INO&C
INOG AB o0 B& INOBC
INDT AT L BT INOTC
INDS A8 : : BS INDSC
IND9 A9 06 B9 INOSC
IN10 A10 o I B10 IN10C
IN11 Al1 oo 1| B11 INT11C
IN12 A12 : : B12 IN12C
IN13 Al3 0o B13 IN13C
IN14 Al4 00 B14 IN14C
IN15 Alb LA B15 IN15C
IN16 A16 : : B16 IN16C
CJC A17 o o B17 CIC
CJC A18 o0 B18 AGND
CJC Al19 B19 X
BK AZ0 | =/ | B20 BK
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Section 5 IO Module

Analog Output

5.5 Analog Output
5.5.1 R-9028V1

5.5.1.1 Overview

R-9028V1

©

8 isolation voltage output channels
Allowable range output: -12~12V
RoHS compliance

3000 Vpc Field-to-Backplane isolation
Redundancy

Fast redundant switching time (<1 ms)

Break line detect for termination block

The R-9028V1 is a 16-bit, 8-channel isolated analog output module that features programmable output

range on all channels. It provides digital to analog conveter controlled by the system module to convert

the digital data into output signals. Users can specify the start up and safety value through configuration

software. Moreover, this module has +0.05% accuracy for highly accurate application. Besides, the R-

9028V1 provides 3000Vp¢ optical isolation between channels and backplane bus. If any high voltage or

current damages these channels, this module won’ t affect other component in RIO-98X0 system.

5.5.1.2 Specification

Parameter Value

Feature

Redundant Yes (Switching time < 1 ms)
Termination board break off detection | Yes

Power-On Value Yes

Safety Value Yes

LED indicator

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

LED 0~7 for CH Hi/Lo alarm

Analog Output

Number of channels 8

Type 1~5V 10V

Maximum Allowable Output Range 1~5V +20% (0 ~ 6 Vpe)
+10V +20% (£12Vp()

Resolution 16 bit
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Analog Output

Section 5

/O Module

Accuracy £0.05% FSR
Zero Drift +4 ppm/°C
Span Drift +3 ppm/°C
Min. Load Resistance 10 KQ

Data Range -2500~12500
Field-to-Logic isolation 3000Vpc

Certification

EMC

EN 61000-6-2 (EMS)
EN 61000-6-4 (EMI)
[EC/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@24Vp()

Operating temperature

-25°C ~ +70°C

Humidity

5~ 95 % RH, Non-condensing

Weight

270 g

Dimensions (W x L x H)

33x129x130 mm

1. The power consumption depends on the load.

5.5.1.3 Hardware Structure

Backplane Logic Field
4 1
1 1
' e | '
1 s :
. PTC  ouTO1(+) B19 A2
1
e e
Isolation
| A
DC/DC $cy —‘ . F12v
] PTC  ouToi(- A19 B2
I e '/\//\/| 39 Aoc a= 0
' L v
L ' FGND,
Isolation 1
DC/DC i
d CAN1 i
— CAN2 . PTC _ OUTO8(+) B5S A16
solation
g = /DC ee —{ DAC §
7 . F12v
1 L ee ADC PTC___ ouTos() A5 B16
| 3o -
. 1 FGND,
t B1
B 89 Cable
1 Detector
. AL
h o o o e o o o o o o 4
24v
1
F.+30V F+5V
24V o o
—2) ORi 24V Isolation Buck _(?
" ing DC/DC Circuit
24v, - 3 F.GND, 3 FGND,
' .
= F+30V, | PF+5Y,
Isolation Buck
DC/DC Circuit
- 'y F.GND, 3 F.GND,
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Section 5 IO Module

Analog Output

5.5.1.4 Pin assignments

Pin Assigment Name

X
OUTO1(+)
X
OUT02(+)
X
OUT03(+)
X
OUT04(+)
X
OUTO5(+)
X
OUTOB(+)
X
OUTO7(+)
X
OUTO8(+)

Al

A3

A5

AT

A8

A9

A10
A1
Al12
Al13
Al4
A15
A16
A7
A18
A19
A20

Terminal No.

o o o o ©o 0 0 O O O O O O O O O O O O O
a o o 0 o o0 0 © o g g o o o o 0 o o O O
1 s

B1
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20

X
oUTO1(-)
X
oUT02(-)
X
OUTO3(-)
X
OUTO4(-)
X
OUTO5(-)
X
OUTOB(-)
X
QUTO7(-)
X
OUTOS(-)
X
X
X
BK

Pin Assigment Name
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Analog Output Section 5 1/O Module

5.5.2 R-9028CH

5.5.2.1 Overview

8 isolation current output channels
Built-in HART master interface
Overrange output

Open wire detection

RoHS compliance

3000 Vpc Field-to-Backplane isolation
Redundancy

Fast redundant switching time (<1 ms)
Break line detect for termination block

Channel Break Line Detect

Support output current readback

The R-9028CH is a 16-bit, 8-channel isolated analog output module. It provides digital to analog converter
controlled by the system module to convert the digital data into output signals. Users can specify the start
up and safety value through configuration software. Moreover, this module has +0.05% accuracy for highly
accurate application. In addition to current output, R-9028CH is also built-in HART master interface to
remotely maintain devices via HART. Besides, the R-9028CH provides 3000Vp¢ optical isolation between
channels and backplane bus. If any high voltage or current damages these channels, this module won’ t

affect other component in RIO-98X0 system.

5.5.2.2 Specification

Parameter Value

Feature

HART interface Yes, supports HART master
Redundant Yes (Switching time < 1 ms)

Termination board break off detection | Yes

Open Wire Detection Yes
Power-On Value Yes
Safety Value Yes
1 PWR,1MOD, 1 ACT, 1 DX, 1 ERR
LED indicator LED 0~7 for CH Hi/Lo alarm

LED 16~23 for CH Break Line

Analog Output

Number of channels 8
Type 4 ~ 20 mA (EU 0~1000)
Maximum Allowable Output Range 0 ~ 24 mA (EU -2500~12500)
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Section 5 IO Module

Analog Output

Resolution 16 bit
Accuracy +0.05% FSR
Zero Drift +1.5 ppm/°C
Span Drift +3 ppm/°C
Load Resistance <1K Q

Data Range -2500~12500
Field-to-Logic isolation 3000Vpc

HART

Channel

1, Multiplexer Switchable

Mode

Master, Point-to-Point (Monodrop)

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-S09 / RDB-D09

Maximum power consumption 5.6W (0.23A@24Vp()
Operating temperature -25°C ~ +70°C

Humidity 5 ~ 95 % RH, Non-condensing
Weight 3609

Dimensions (W x L x H) 33x129%x 130 mm
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Analog Output Section 5 1/O Module

5.5.2.3 Hardware Structure

Backplane Logic Field
' =
| o | D—{ e
1 Modem
5V .
1 j) .
3 E \ 250V PTC
—s| Isolation Mcu 89 » ouTo1 B19 A2
bc/bc —l > ¥ 36V
] I v
1 T F.GND,
GND -~ .
] N PTC
a 17 Y. 89 4@4 : ouToic A19 B2
Isolation - 3.3v
peDe CAN1 1 . FGND,
1
Isolation CANZ, X
1
| HART
REE i ee Modem
: :
! .
250V PTC
' L ee " ouTos 85 At6
: . X 36V
3 v
A ! F.GND,
4 X PTC
' L ee 4@4 PTC___ outosc AS B16
1 3 3.3V
! ]
1 1 FGND,
: y B1
’ ee Cable l
1
. A Detector i
24y B o - 4
24V, L F+30V, F4+5V,
ORin: 24V Isolation Buck
— 9 DC/DC Circuit
24, 5 R F.GND, 3 F.GND,
.
|
1 F+30V, F+5V,
Isolation Buck
DC/DC Circuit
—1 3 rano, I3 ano,
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Section 5 IO Module

Analog Output

5.5.2.4 Pin assignments

R-9028CH

Pin Assigment Name

X
ouTo1
X
ouTo2
X
ouTo3
X
ouTo4
X
ouToS
X
ouTo6
X
ouTor
X
ouTos

Al
A2
A3

A5

AT

A8

A9

A10
Al1
Al12
A13
Al4
A15
Al6
AlT
Alg
A19
A20

Terminal No.

B1
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18
B19

o o0 o o O O 0O O O O O O O O O O O O O O
o o ©o 0 0 0 0 © O g O 0 o0 o0 0 0 0 O O O
1 I

Pin Assigment Name
X
ouTo1C
X
ouTo2C
X
OuTo3C
X
ouTo4C
X
OuUTOosC
X
ouTo6C
X
ouTo7C
X
OuTOosC
X
X
X
BK
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Section 5

/O Module

5.6 Pulse Input

5.6.1 R-9084

5.6.1.1 Overview

8 isolation pulse input channels

Digital low pass filter

RoHS compliance

3000 Vpc Field-to-Backplane isolation
Redundancy

Fast redundant switching time (<100us)

Break line detect for termination block

The R-9084 is a 32-bit high speed up-counter/frequency module. It can count up to 10 KHz input signal,

and accuracy of the frequency mode is +/-0.4% FSR. The R-9084 features many diagnostic like some failures

of communication, EEPROM, WDT, decoder, etc. When the modules are in the redundant mode and a failure

occurs the slave module will take over as soon as possible. Moreover, the redundant switching is not only

fast but also reliable for data exchanging. Thus, users can easily to use R-9084 to count.

5.6.1.2 Specification

Parameter Value
Feature

Yes (The counting error less than 1 counter
Redundant

when input signal < 10 KHz)

Termination board break off detection

Yes

Digital filter

Yes (1~32767us)

LED indicator

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

8 channel status

Pulse Input
Number of channels 8 (isolation)

CH+/CH-: 3Vpc/8Vpc Level with schmitt
Type trigger

TTL/CH-: TTL Level with schmitt trigger
Digital filter Yes (1~32767us, default is off)

Input signal level (Schmitt)

Vy (high level): from 8Vpc to 30Vpc
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Section 5 IO Module

Pulse Input

between CH+ and CH-

V. (low level): less than 3Vpc

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

Vy (high level): larger than 2Vpc

V. (low level): less than 0.8Vp¢

Input impedance

200/500/1KQ or none

Maximum input current

24mA @ 24Vpc ~ 30mA @ 30Vpc (Input

impedence: 1K)

Pulse edge Up / Down edge trigger

Loop power LP / CH- voltage: 27~28Vpc (<27mA/CH.)
Input frequency range 1Hz ~ 10 KHz

Input reaction time <3ms

Field-to-Logic Isolation 3000Vpc

Over Voltage Protection No

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-S09 / RDB-D09

Maximum power consumption 6.8W (0.28A@24Vp()
Operating temperature -25°C ~ +70°C

Humidity 5 ~ 95 % RH, Non-condensing
Weight 3609

Dimensions (W x L x H) 33x129%x 130 mm
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Pulse Input Section 5 1/0 Module
5.6.1.3 Hardware Structure
Backplane Logic Field
: ' FGND,
: : F.+24V, sl m
: : > f | li[ INO1(V) B20 | Al
' : swi
1 LED . w——T— ., INOL(S) B19 | A2
Y ' Fav [
L : jNone/ZOO 500/1K
] Isboc‘%%n My, = 33 vF.GND, — =1 =
T T 1 Fi+24V,
: ™~ :
Ll Isolation : [
i CAN1 ' EGND,
) Ig’;g? sanz : [ oL |L__INos(V) B6 | A15
. : sws
1 5 r—*x_INOS(S) BS | A16
. ] ¥ 28V
: ’ 500/1K
' 789 INOS(OV) ASL B16
: : F.GND,
f J 81|
: ;89 thaebclteor ‘ '
Y VR — i oo T_?)F N Al
2y 24V | 1sotation e ke |
ORiny 2
W ’ i R F.GND, credt n FGND,
Lyl Isolation —?5*30‘/- guclf RELE
DC:DC _l L o Circuit T
5.6.1.4 Pin assignments
Pin Assigment Name Terminal No. Pin Assigment Name
INO1(V) A1 B1 X
INO1(S) A2 B2 INO1(0V)
INO2(V) A3 oo B3 X
IND2(S) A4 e B4 INO2(0V)
INO3(V) A5 °° B5 X
oo
INO3(S) AB o0 B6 INO3(0V)
IND4V) AT oo BY X
IND4(S) A8 : : B8 IND4{0V)
INOS(V) Ag o o B9 X
INO5(S) A10 o J: B10 INOS(0V)
INOB(V) A1 oo || B11 X
INDB(S) A12 : : B12 INOB(OV)
INOT(V) A13 o o B13 X
INO7(S) A4 0o B14 INO7(0V)
INO8(V) A15 a0 B15 X
INO8(S) A16 : : B16 INOS(0V)
X A17 06 B17 X
X A18 0o B18 X
X A19 B19 X
BK A20 B20 BK
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Section 5 IO Module

Blank Module

5.7 Blank Module
5.7.1 RBLK-01

5.7.1.1 Overview

RBLK-01

® On the base unit are mounted input/output module.
® If modules are not mounted on the base unit, a blank

module should be attached to portions where modules are

@ mounted.
ie
(A
5.7.1.2 Specification
Parameter Value
General
Operating temperature -25°C ~ +70°C
Humidity 5~ 95 % RH, Non-condensing
Weight 110¢g
Dimensions (W x L x H) 33x129x 130 mm
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Digital Input Section 6 Termination Board

Section 6 Termination Board

6.1 Digital Input

6.1.1 RDB-508 / RDB-D08

6.1.1.1 Overview

The RDB-S08 and RDB-D08 are termination board for digital input modules. Termination boards are used

for connections between modules and field devices.

6.1.1.2 Specification

Digital Input

Model RDB-S08 RDB-D08

Mode Single Duplex

Type P-COM(Source) or N-COM(Sink), Single-Ended
Channel 32

General

Dimension (W x L x H) 32x115x60 mm 65 x 115 x 60 mm
Operating temperature -25~70°C

Humidity 5 ~ 95 % RH, Non-condensing
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Section 6 Termination Board

Digital Input

6.1.1.3 Pin assignment

i i = (0 || CO =t
& Hoo |[oa i @B @@E-ououugg
-
L (@) e ]
Al | A2 | A3 | AA | A5 | A6 | A7 | A8 | A9 |A10 | A1l | Al12 | A13 | Al4 | A15 | Al6 | Al7 | Al8
DIO | DI1 | DI2 | DI3 | D4 |DI5|DI6 | DI7 | DI8 | DI9 |DI10|DI11|DI12|DI13 | DI14 | DI15 [COMA| N/A
Bl | B2 | B3 | B4 | B5 | B6 | B/ | B8 | B9 | 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
6.1.1.4 Wiring
® Wet contact (Current sinking / sourcing)
nout Tvoe | ON State LEDON. OFF State LED OFF
AETES Readback s 0 Readback as 1
Relay ON Relay Off
Relay
Contact | *L——10S | || com — 0S| || coM
] D& | || oix R ey 08 | || oix
Open Collector On Open Collector Off
NPN - +
H 0 | || com H 08 | || com
Output
P ol 08 | || pix id 02 | || oix
Open Collector On Open Collector Off
PNP . :
= 08 | || com 08 | || com
Output
@l_‘ D& | || DIx or £ 08 | || oix
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Digital Output Section 6 Termination Board

6.2 Digital Output

6.2.1 RDB-S05 / RDB-D05

©
u
n
1
u
1
%
v
1

6.2.1.1 Overview

The RDB-S05 and RDB-DO5 are termination board for digital output modules. Termination boards are

used for connections between modules and field devices.

6.2.1.2 Specification

Digital Output

Model RDB-S05 RDB-D05

Mode Single Duplex

Type Current sinking, Open-collector

Channel 32

General

Dimension (W x L x H) 32x115x60 mm 65x 115 x 60 mm
Operating temperature -25 ~70°C

Humidity 5~ 95 % RH, Non-condensing
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Section 6 Termination Board

Digital Output

6.2.1.3 Pin assignment

[on
| CO
{C0
don
Hlo0
Hl o
1| ©0
Hl o0
| OO0
1o |
ol
H©0
o0
H O
1| ©0
"gg o0 ol |(|ea
¢ oo [[oa i @ @B [Bal (oo o0 |- B @3
Al | A2 | AS | AA | A5 | A6 | A7 | A8 | A9 | A10 | A11 | A12 | A13 | A14 | A15 | Ale | A17 | A18
DOO0 | DO1 | DO2 | DO3 | DO4 | DO5 | DO6 | DO7 | DO8 | DO9 [DO10[DO11|DO12|DO13{DO14DO15COMAPWRA
B1 B2 B3 B4 B5 B6 B7 B8 B9 | B10 | B11 | B12 | B13 | B14 | B15 | B16 | B17 | B18
DO16{D017|D018|D0O19D020[D021|D022[D023|D024D025D0O26[D027/D028DO29DO30DO31/COMBPWRB
6.2.1.4 Wiring
ON State LED ON OFF State LED OFF
Output Type Readback as 1 Readback as 0
Relay ON Relay Off
Drive Relay |z IS | [[PWR T 06 | [[PWR
. 0E | ||pOx 06 | || pox
0 | || GND 06 | ||GND
Resistance |, =— o0& | ||PWR =109 | ||PWR
Load |[-L&°- 08 | || pox - 08 | ||pox
0 | ||GND 08 | ||GND
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Analog Input Section 6 Termination Board

6.3 Analog Input

6.3.1 RDB-S01 / RDB-D01
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6.3.1.1 Overview

RDB-S01 and RDB-DO01 are non-isolated analog input and output module termination boards.

Termination boards are used for connections between modules and field devices.

6.3.1.2 Specification

Analog Input

Model RDB-S01 RDB-D01

Mode Single Duplex

Channel 16

General

Dimension (W x L x H) 32x115x60 mm 65x 115 x 60 mm
Operating temperature -25 ~70°C

Humidity 5 ~ 95 % RH, Non-condensing
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Section 6 Termination Board Analog Input

6.3.1.3 Pin assignment
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R-9017C2H
Al | A2 | A3 | AA | A5 | A6 | A7 | A8 | A9 | A10 | A1l | A12 | A13 | A14 | Al5 | Al6 | Al7 | Al18
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 | B7 | 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 | A3 | AAd | A5 | A6 | A7 | A8 | A9 | A10 | A1l | A12 | A13 | A14 | Al5 | Al6 | Al7 | Al18
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 | A3 | AA | A5 | A6 | A7 | A8 | A9 | A10 | A1l | A12 | A13 | A14 | Al5 | Al6 | Al7 | Al18
AIO- | All- | AI2- | AI3- | Al4- | AI5- | Al6- | AI7- |AOO+ |AOL+|AO2+ | AO3+ | AO4+ | AOS+ | AO6+ | AO7+| N/A | N/A
Bl | B2 | B3 | B4 | B5 | B6 | B7 | B8 | B9 | B10 | B11 | B12 | B13 | B14 | B15 | B16 | B17 | B18
AlO+ | All+ | AI2+ | A3+ | Al4+ | AI5+ | Al6+ | Al7+ | AOO- | AO1- | AO2- | AO3- | AD4- | AO5- | AO6- | AO7- | N/A | N/A

6.3.1.4 Wiring

Input Type Voltage Input

Wiring mVNKZ g 8 E:x+
X~
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Analog Input

Section 6 Termination Board

Input Type

Current Input

Current
Source

1S

1S

CHx+
CHx-

2-Wire
Transmitter
(Passive)

2-wire
Transmitter

CHx+
CHx-

&

=]
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Section 6 Termination Board

Analog Input

6.3.2 RDB-S09 / RDB-D09

6.3.2.1 Overview
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RDB-S09 and RDB-D09 are isolated analog input/output and pulse input termination boards. Termination

boards are used for connections between modules and field devices.

6.3.2.2 Specification
Analog Input
Model RDB-S09 RDB-D09
Mode Single Duplex
Channel 16
General
Dimension (W x L x H) 32x115x60 mm 65x 115 x 60 mm
Operating temperature -25 ~70°C

Humidity

5 ~ 95 % RH, Non-condensing
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Analog Input Section 6 Termination Board

6.3.2.3 Pin assignment
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R-9017C1H
Al | A2 | A3 | AA | A5 | A6 | A7 | A8 | A9 | A10 | A1l | A12 | A13 | A14 | Al5 | Al6 | Al7 | Al18
LPO | AIO+ | LP1 | All+ | LP2 | AI2+ | LP3 | A3+ | LP4 | Al4+ | LP5 | AI5+ | LP6 | Al6+ | LP7 | AI7+ | N/A | N/A
Bl | B2 | B3 | B4 | B5 | B6 | B7 | B8 | B9 | B10 | B11 | B12 | B13 | B14 | B15 | B16 | B17 | B18
N/A | AIO- | N/A | All- | N/A | AI2- | N/A | AI3- | N/A | Al4- | N/A | AI5- | N/A | Al6- | N/A | AI7- | N/A | N/A
R-9017V1
Al | A2 | A3 | AAd | A5 | A6 | A7 | A8 | A9 | A10 | A1l | A12 | A13 | A14 | Al5 | Al6 | Al7 | Al18
N/A | CHO+ | N/A | CH1+| N/A |CH2+| N/A |CH3+| N/A [CH4+| N/A |CHS5+| N/A |CH6+ | N/A [CH7+| N/A | N/A
Bl | B2 | B3 | B4 | B5 | B6 | B/ | B8 | B9 | B10 | B11 | B12 | B13 | B14 | B15 | B16 | B17 | B18
N/A | CHO- | N/A | CH1- | N/A | CH2- | N/A | CH3- | N/A | CH4- | N/A | CH5- | N/A | CH6- | N/A | CH7- | N/A | N/A
R-9026C1H
Al | A2 | A3 | AA | A5 | A6 | A7 | A8 | A9 | A10 | A1l | A12 | A13 | A14 | Al5 | Al6 | Al7 | Al18
LPIO | AIO+ | LPI1 | All+ | LPI2 | A2+ | LPI3 | AI3+ | LPOO [AQO+ | LPO1 |AO1+ | LPO2 | AO2+ | LPO3 [AO3+ | N/A | N/A
Bl | B2 | B3 | B4 | B5 | B6 | B7 | B8 | B9 | B10 | B11 | B12 | B13 | B14 | B15 | B16 | B17 | B18
N/A | AIO- | N/A | All- | N/A | AI2- | N/A | AI3- | N/A | AOO- | N/A | AO1-| N/A | AO2- | N/A | AO3-| N/A | N/A

6.3.2.4 Wiring

Input Type Voltage Input

Wiring mVNKZ g 8 E:x+
X~
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Section 6 Termination Board

Analog Input

Input Type Current Input
Current ma’D O @ CHx+
Source - 0 @ CHx-

2-wire N
Z_Wire Transmitter K
Transrr_ntter CHx+ @ 0
(Passive)
cHx- || |&0
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Analog Input Section 6 Termination Board

6.3.3 RDB-S02 / RDB-D02
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6.3.3.1 Overview

The RDB-S02 and RDB-D02 are termination boards for TC input modules. The termination board is used
for the connection between the module and field devices. In addition, the termination board also has a

build-in CJC, which can measure the temperature more accurately.

6.3.3.2 Specification

Analog Input

Model RDB-S02 RDB-D02

Mode Single Duplex

Channel 16

General

Dimension (W x L x H) 32x115x60 mm 65x 115 x 60 mm
Operating temperature -25 ~70°C

Humidity 5 ~ 95 % RH, Non-condensing
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Section 6 Termination Board Analog Input

6.3.3.3 Pin assignment
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Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | A10 | A11 | A12 | A13 | Al4 | Al5 | 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

6.3.3.4 Wiring

Input Type Thermocouple Input

Voltage + 08 | || CHx+
Input mV/V-@E 08 | || cHx-

¥ 08 | ||CHx+
TC Input TC o 0 | || CHx-
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Analog Input

Section 6 Termination Board

6.3.4 RDB-S03 / RDB-S03

6.3.4.1 Overview
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The RDB-S03 and RDB-D03 are termination boards for RTD input modules. The termination board is used

for the connection between the module and field devices.

6.3.4.2 Specification
RTD Input
Model RDB-S03 RDB-D03
Mode Single Duplex
Channel 12
General
Dimension (W x L x H) 32x115x60 mm 65x 115 x 60 mm
Operating temperature -25 ~70°C

Humidity

5 ~ 95 % RH, Non-condensing

RIO-98x0 Hardware User Manual (2024/8/14, Rev: 1.00)

69



Section 6 Termination Board Analog Input

6.3.4.3 Pin assignment
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Al | A2 | A3 | AA | A5 | A6 | A7 | A8 | A9 | A10 | A1l | A12 | A13 | Al4 | A15 | Al6 | Al7 | A18
AO | BO | AL | A2 | B2 | A3 | A | B4 | AS | A6 | B6 | A7 | A8 | B8 | A9 | Al0O | B10 | All
Bl | B2 | B3 | B4 | B5 | B6 | B/ | B8 | B9 | B10 | B11 | B12 | B13 | B14 | B15 | B16 | B17 | B18
bO | BL | bl | b2 | B3 | b3 | b4 | B5 | b5 | b6 | B7 | b7 | b8 | B9 | b9 | bl0 | B11 | bll

6.3.4.4 Wiring
Input Type RTD Input
bx en
2-Wire Bx @ 1}

1L
U

Ax || |&Sn
bx &n

3-Wire Bx @ 1

Ax @uJ
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Analog Output Section 6 Termination Board

6.4 Analog Output

6.4.1 RDB-S01 / RDB-D01
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6.4.1.1 Overview

RDB-S01 and RDB-DO01 are non-isolated analog input and output module termination boards.

Termination boards are used for connections between modules and field devices.

6.4.1.2 Specification

Analog Input

Model RDB-S01 RDB-D01

Mode Single Duplex

Channel 16

General

Dimension (W x L x H) 32x115x60 mm 65x 115 x 60 mm
Operating temperature -25 ~70°C

Humidity 5 ~ 95 % RH, Non-condensing
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Section 6 Termination Board Analog Output

6.4.1.3 Pin assignment
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R-9028V2
AL | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | ALO | A1l | A12 | A13 | Al4 | Al5 | Al6 | Al7 | A18
CHO+ | CH1+ | CH2+ | CH3+ | CH4+ | CH5+ | CH6+ | CH7+ | CH8+ | CHO+ |CH10+|CH11+|CH12+|CH13+|CH14+|CH15+| N/A | N/A
B1 B2 B3 B4 | B5 B6 | B7 | 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 | A3 | A | A5 | A | A7 | A8 | A9 | A10 | A11 | A12 | A13 | A14 | A15 | Al6 | Al7 | Al8
AIO- | AILl- | AI2- | AI3- | Al4- | AIS- | Al6- | AI7- |AOO+|AO1+|AO2+ | AO3+ | AO4+ | AOS+ | AOG+ | AO7+ | N/A | N/A

Bl | B2 | B3 | B4 | B5 | B6 | B/ | B8 | B9 | B10 | B11 | B12 | B13 | B14 | B15 | Bl16 | B17 | B18
AlO+ | All+ | A2+ | AI3+ | Al4+ | A5+ | Al6+ | Al7+ | AOO- | AO1- | AO2- | AO3- | AO4- | AO5- | AO6- | AO7- | N/A | N/A
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6.4.1.4 Wiring
Output Type Analog Output
Voltage 5]+ 0 | || CHx+
Output Load [FIV |08 ||| cix-
Current .
Output Load 7 o gg g:zf
(HART)
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Analog Output

Section 6 Termination Board

6.4.2 RDB-S09 / RDB-D09

6.4.2.1 Overview
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RDB-S09 and RDB-D09 are isolated analog input/output and pulse input termination boards. Termination

boards are used for connections between modules and field devices.

6.4.2.2 Specification

Analog Input

Model RDB-S09 RDB-D09

Mode Single Duplex

Channel 16

General

Dimension (W x L x H) 32x115x60 mm 65x 115 x 60 mm
Operating temperature -25 ~70°C

Humidity

5 ~ 95 % RH, Non-condensing
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Section 6 Termination Board Analog Output

6.4.2.3 Pin assignment
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R-9028V1
Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | Al10 | A1l | A12 | A13 | A14 | A15 | Al6 | A17 | Al8
N/A | CHO+ | N/A |CH1+ | N/A |CH2+| N/A |CH3+| N/A [CH4+| N/A |CH5+| N/A |CH6+ | N/A |CH7+| N/A | N/A
Bl | B2 | B3 | B4 | B5 | B6 | B/ | B8 | B9 | B10 | B11 | B12 | B13 | B14 | B15 | B16 | B17 | B18
N/A | CHO- | N/A | CH1- | N/A | CH2- | N/A | CH3-| N/A | CH4- | N/A | CH5- | N/A | CH6- | N/A | CH7- | N/A | N/A
R-9028CH
Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | Al10 | A1l | A12 | A13 | A14 | A15 | Al6 | A17 | Al8
N/A |CHO+ | N/A [CH1+| N/A |CH2+| N/A |CH3+| N/A |CH4+| N/A |CH5+| N/A |CH6+ | N/A [CH7+| N/A | N/A
Bl | B2 | B3 | B4 | B5 | B6 | B/ | B8 | B9 | B10 | B11 | B12 | B13 | B14 | B15 | B16 | B17 | B18
N/A | CHO- | N/A | CH1- | N/A | CH2- | N/A | CH3-| N/A | CH4- | N/A | CH5- | N/A | CH6- | N/A | CH7- | N/A | N/A
R-9026C1H
Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | Al10 | A1l | A12 | A13 | Al4 | A15 | Al6 | Al7 | Al8
LPIO | AIO+ | LPI1 | All+ | LPI2 | AI2+ | LPI3 | AI3+ | LPOO [AOO+ | LPO1 | AO1+ | LPO2 | AO2+ | LPO3 |AO3+ | N/A | N/A
Bl | B2 | B3 | B4 | B5 | B6 | B/ | B8 | B9 | B10 | B11 | B12 | B13 | B14 | B15 | B16 | B17 | B18
N/A | AIO- | N/A | AIl- | N/A | AI2- | N/A | AI3- | N/A | AOO- | N/A | AO1- | N/A | AO2- | N/A | AO3- | N/A | N/A

6.4.2.4 Wiring
Output Type Analog Output
Voltage ﬂ+ DS | || CHx+
Output toad [FIV [0S ||| cix-
Current -
Output Load [2] ¥ SS E:f
(HART)

74 RIO-98x0 Hardware User Manual (2024/8/14, Rev: 1.00)



Pulse Input

Section 6 Termination Board

6.5 Pulse Input

6.5.1 RDB-S09 / RDB-D09

6.5.1.1 Overview
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RDB-S09 and RDB-DO09 are isolated analog input/output and pulse input termination boards. Termination

boards are used for connections between modules and field devices.

6.5.1.2 Specification

Pulse Input

Model RDB-S09 RDB-D09

Mode Single Duplex

Channel 8

General

Dimension (W x L x H) 32x115x60 mm 65x 115 x 60 mm
Operating temperature -25 ~70°C

Humidity

5 ~ 95 % RH, Non-condensing
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Section 6 Termination Board Pulse Input

6.5.1.3 Pin assignment
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Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | Al10 | A1l | A12 | A13 | A14 | A15 | Al6 | A17 | Al8
LPO |CHO+| LP1 |CH1+| LP2 |CH2+| LP3 |CH3+| LP4 [CH4+| LP5 |CH5+| LP6 |CH6+ | LP7 |CH7+| N/A | N/A
Bl | B2 | B3 | B4 | B5 | B6 | B/ | B8 | B9 | B10 | B11 | B12 | B13 | B14 | B15 | B16 | B17 | B18
N/A | CHO- | N/A | CH1- | N/A | CH2- | N/A | CH3-| N/A | CH4- | N/A | CH5- | N/A | CH6- | N/A | CH7- | N/A | N/A

6.5.1.4 Wiring

Appropriate Impedance

Input Type pulles dinjg i None | 2002 | 5002 | 1000Q
=08 | || cHx+
S {:: D@ CHx-
ource 08 | || Pwre /
NPN & Switch | | S| [ o
0S| || Pwrx |
A =06 | || cHx+
| s XXX
24V 08 | || pwrx
Sink 0| | e
Switch L ES oo X / / /
Sink v ‘/ ‘/ v
2-wire transmitter g 08 | || PWRx
Sink AR o
3-wire transmitter ] 1S | || pwrx
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Section 6 Termination Board

Note
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