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1 OVERVIEW 
 
1.1 SCADALink RIO100: Remote I/O RTU 
 
The SCADALink RIO100 is a remote RTU designed for general serial communications to smart devices 
such as Electronic Flow Meters (EFM) and industrial I/O signals such as 4-20mA signals and dry contact 
digital I/O. The RIO100 provides RTU and I/O capabilities, failsafe mode, and scheduled or periodic sleep 
mode for low-power operation. 

 
The SCADALink RIO100 can be connected to existing licensed radio network, spread spectrum radio 
network, or cellular network to provide wireless access to field data using Modbus RTU protocol. 
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1.2 SCADALink RIO100-ESD: Remote I/O RTU for Emergency Shutdown 
 

The SCADALink RIO100-ESD is a specialized RTU designed for emergency shutdown of Oil and Gas 
pumping systems such as: 

 

 Well Production into Tank Batteries 

 Pumping into Disposal and Injection Wells 

 Source Well Pumping 

 Source Water for Fracking Operations 
 

Based on the RIO100, the SCADALink RIO100-ESD is a remote RTU preconfigured for emergency 
shutdown applications. The SCADALink RIO100-ESD integrates with existing radio networks to broadcast 
shutdown signals to multiple remote sites while simultaneously providing wireless access to field data 
over Modbus RTU protocol. 
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1.3 SCADALink RIO900: Integrated Radio RTU 
 
The SCADALink RIO900 is a license-free 900 MHz radio / RTU designed for general serial communications 
to smart devices such as Electronic Flow Meters (EFM) and Industrial I/O signals such as 4-20mA signals 
and dry contact digital I/O. The RIO900 provides wireless RTU and I/O capabilities, failsafe mode, and 
scheduled or sleep mode for low power operation. 
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1.4 SCADALink RIO900-ESD: Integrated Radio RTU for Emergency Shutdown 
 

The SCADALink RIO900-ESD is a specialized RTU designed for emergency shutdown of Oil and Gas 
pumping systems such as: 
 

 Well Production into Tank Batteries 

 Pumping into Disposal and Injection Wells 

 Source Well Pumping 

 Source Water for Fracking Operations 
 

The SCADALink RIO900-ESD is a license-free 900 MHz radio / RTU preconfigured for emergency 
shutdown applications. The SCADALink RIO900-ESD uses its integrated radio to broadcast shutdown 
signals to multiple remote sites while simultaneously providing wireless access to field data over 
Modbus RTU protocol. 
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2 HARDWARE OVERVIEW 
 
2.1 Features 
 

 Add up to 8 I/O expansion modules (AI4, AO4, DI8, DO8, A8D4)  

 Sleep mode current: 1.5mA@24VDC 

 Scheduled or periodic sleep mode operation 

 Modbus RTU slave addressable 

 End-to-End I/O telemetry using I/O expansion modules 

 Failsafe operation 

 Link Fail Relay opens upon communication loss (only on RIO900 and RIO900-ESD) 

2.2 Hardware for RIO100 and RIO100-ESD 
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2.3 Hardware for RIO900 and RIO900-ESD 
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2.4 Specifications 
 

General   

Operating Temperature -40 to 85 Deg. C 

Mounting 30.5mm DIN rail 

Dimensions 114.5mm (H) x 22.6mm (W) x 99mm (L) 
 

Electrical1   

Input Voltage +9 to 30VDC 

Peak Tx Current(@24VDC)  105mA 

Rx Current (@24VDC) 6mA 

Sleep Current (@24VDC) 1.5mA 

Power Mode – Normal Always On 

Power Mode – Low Power Scheduled or Periodic Sleep 
1 - Does not include power consumption of I/O modules 

 

Certification   

Regulatory FCC, IC , ETSI 

Hazardous Location 

Class 1 Div 2, Group C, D T3C,  

Suitable for use in: 

Class 1 Zone 2, IIB, T3 
 

Data Communications   

Data Rate 1200 - 115,200 Baud 

Data Interface 
1 RS232 (DB9 Male) 
1 RS232 / RS485 (4 Pin Terminal) 
5-Pin Bus Connector for I/O expansions 

 

Radio Communication2   

RF Band 

902-928 MHz License Free 

Spread Spectrum  (North America) 

915-928 MHz (Intl version) 

RF Data Rate 9.6 or 115.2 Kbps 

Range (LOS) >20 miles 

Transmit Power 1 mW - 1 Watt / 0 – 30dBm 

Receive Sensitivity 
-110 dBm (@9.6 Kbps) 
-100 dBm (@115.2 Kbps) 

Antenna Connector SMA 
2 - Integrated radios are only available on the 900 models 
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3 FEATURES 
 

3.1 RS232 & RS485 Interfaces 
 

 
 

 
 

 

3.2 I/O Expansion 
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4 GETTING STARTED 
 
4.1 Software Installation 
 
Install RIO GUI software. This software can be found online at www.scadalink.com. 
 
NOTE: When installing software from the website, save the installer file to the local drive first before 
running the installer.    
 
4.2 Installation and Wiring 
 
4.2.1 Mounting and Power Connections 
 

1. Remove the Power terminal block from the RIO. 
2. Connect a regulated 9-30VDC power supply to the (+) and (-) power supply screw terminals 

of the power supply terminal block plug via 12-24 AWG multi-strand wire. Ensure proper 
polarity. 

3. Insert the plug into the RIO power supply header. 
 
4.3 Connecting to the RIO 
 
For configuration or firmware loading, connect a serial cable between a PC and the RIO COM1.  
 
Configuration and firmware loading can be done through the COM1 using an RS232 3-wire (Tx, Rx, GND) 
connection. 
 
The GUI can connect to COM1 during start-up.  The user has up to 5 seconds after a hardware reset to 
connect to COM1 via the GUI software. 
 
4.4 Configuring the Device 
 
After the appropriate cable and power is connected, run the GUI software and choose the Device > 
Connect option in the GUI. 
 
The available configuration parameters are displayed in the Configuration menu on the left hand side of 
the GUI. 
 
The current configuration loaded in the RIO900 can be retrieved by clicking Device > Config > Read from 
the top menu bar. 
 
When finished setting up the desired configuration be sure to write the new configuration to the device 
by clicking   Device > Config > Write. 
 
After finishing the configuration of the RIO, choose Device > Disconnect. This will put the RIO into run 
mode immediately. Otherwise, upon unplugging the configuration serial cable from the COM1, the RIO 
will automatically go into run mode in 30 seconds. 
 
 

file://10.102.17.169/Research%20and%20Engineering/Engineering/Datasheets/manuals/RIO/www.scadalink.com
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5 OPERATING MODES 
 
5.1 RTU Mode 
 
By checking the “Disable Internal Radio” box in the GUI configuration, the RIO will run in RTU mode 
where it functions as a Modbus RTU device. Typically, I/O modules are attached to the RIO, allowing the 
host to monitor the inputs and control the outputs. 
 
5.2 Master and Slave Mode 
 
The Master and Slave mode is a set up that allows a SCADA host to poll the RIO Master’s internal 
Modbus registers, as well as poll internal Modbus registers from the RIO Slave(s) that are on the same 
Radio network as the RIO Master. 
 
This mode is enabled when the user set the Radio Mode to Point-to-Multipoint mode, and also disabling 
I/O Broadcast under the IO Broadcast GUI section. 
 
The polling of the RIO Slave(s) registers is accomplished by the process of the RIO Master receiving the 
message from the SCADA host and passing on the message to the RIO Slaves. The mechanism of this 
functionality is described in the DATA COMMUNICATIONS / COM PORT OPERATIONS section below. 
 
In this mode, the RIO Master is set to send out a Beacon packet to the Slave every 8 seconds to keep the 
signal strength reading up-to-date. 
 

5.3 Point-to-Multipoint Mode 
 

In Point-to-Multipoint mode, the RIO Master can be set up to broadcast the state / values of attached 
I/O modules or any internal registers on the RIO Master to RIO Slaves on the same Radio Network. 
 
The user must set up the points to broadcast via the IO Broadcast menu in the GUI configuration. For 
example, if the user sets up the RIO Master to broadcast the first point from a DI8 set to module 3 (the 
dial on the DI8 module must be set to 3 to match the GUI setting), the DI8 point will be mimicked on the 
DO8 module 3 on the Point-to-Multipoint Slave(s). 
 
This mode allows remote slaves to be monitored and controlled by the SCADA host through the master. 
The RIO can be set up for fail safe operation upon communication failure; described in the Fail Safe 
section below. 
 
In this mode, the RIO Master is set to send out a Beacon packet to the Slaves every 8 seconds to keep 
the signal strength reading up-to-date. 
 

5.4 End-to-End Mode 
 
The End-to-End mode is a pair of RIO devices that mimics the state / value of the I/O module on the 
opposite end. 
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For example, if the user has an AI4 module 2 attached to the RIO End-to-End Master and an AO4 module 
2 attached to the RIO End-to-End Slave, the analog values being inputted into the AI4 module on the RIO 
End-to-End Master will be duplicated on the AO4 module on the RIO End-to-End Slave. 
 
Similar to Point-to-Multipoint mode, the End-to-End mode can be set up to fail safe upon the 
communication failure. See the Fail Safe section below for more information. 
 
 

6 DATA COMMUNICATIONS / COM PORT OPERATIONS 
 
The SCADALink RIO900’s COM1 is a RS232 3-wire serial connection used for configuration or for polling 
during run-time. COM2 is a RS232 serial connection or a RS485 serial connection used for polling during 
run-time.  
 
For the RIO100 models, both COM1 and COM2 can be set up to function as the communications port 
and the other port will automatically be assigned to be used for polling during run-time. 
 
Note: Only one COM port should be used to poll the device at any given time. 
 
6.1 RIO RTU Mode 
 
6.1.1 RIO900 and RIO900-ESD 
 

When the Disable Internal Radio checkbox and written to the RIO900, the RIO900 will be set to 
RTU mode during run-time. In RTU mode, COM1 and COM2 can be used to poll the internal 
registers of the RIO900. 

 
6.1.2 RIO100 and RIO100-ESD 
 

The RIO100 set in RTU mode with No External Radio option chosen will allow both COM1 and 
COM2 to be used to poll the device. If either of the COM ports is selected to be the Radio port, 
that port will be used for radio communications, and the other port will be available for use to 
poll the device. 

 
6.2 RIO Master Modes 
 
6.2.1 RIO900 and RIO900-ESD 
 

When the RIO900 is set to Master, Point-to-Multipoint Master, or End-to-End Master, COM1 
and COM2 can be used to poll the internal registers of the RIO900. 

 
If a poll or request received on COM1 or COM2 is not for the Master (not the Master address), 
the RIO900 will send the request over the Radio to the Slave(s) on the Radio network. 
 
Any replies coming in on the Radio port on the Master will be written to both COM1 and COM2. 

 
  



   
 

 

SCADALink RIO Series 15 Bentek Systems Ltd 
 

 

6.2.2 RIO100 and RIO100-ESD 
 

When the RIO900 is set to Master, Point-to-Multipoint Master, or End-to-End Master, and if a 
COM port is chosen as the Radio port, that port will be used for sending communications to 
Slave sites. 
 
If a poll or request received on the non-Radio port is not addressed for the Master (not the 
Master address), the RIO100 will send the request over the Radio to the Slave(s) on the Radio 
network through the Radio port. 
 
Any replies coming in on the Radio port on the Master will be written to the port that is not 
designated as the Radio port. 
 

 
6.3 RIO Slave Modes 
 
6.3.1 RIO900 and RIO900-ESD 
 

When the RIO900 is set to Slave, Point-to-Multipoint Slave, or End-to-End Slave, COM1 and 
COM2 can be used to attach external devices such as EFMs. 
 
When the RIO900 Slave receives a request on the Radio, the Slave will reply back to the Master 
if the request is addressed for the Slave. 
 
Otherwise, the Slave will pass the message on to both COM1 and COM2. 
 
Upon receipt of a reply from an external device on COM1 or COM2, the Slave will send the reply 
on to the Radio and back to the Master. 

 
6.3.2 RIO100 and RIO100-ESD 
 

When the RIO900 is set to Slave, Point-to-Multipoint Slave, or End-to-End Slave, and if a COM 
port is chosen as the Radio port, that port will be used for sending communications to the 
Master site. 
 
If a poll or request received on the Slave’s Radio port is addressed for the Slave, the RIO100 will 
send a reply back on to the Radio port to the Master. 
 
If a poll or request received on the Slave’s Radio port is not addressed for the Slave (not the 
Slave address), the RIO100 will pass the request to the non-Radio port. 
 
Any replies coming in on the non-Radio port on the Slave will be sent back through the Radio 
port to the Master. 
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7 GUI CONFIGURATION 
 
The RIO900 configuration is handled by the GUI application and broken down into 6 menu sections: 
 

1. General 
2. Radio 
3. Serial 
4. Modbus RTU 
5. Fail Safe 
6. Sleep 
7. IO Broadcast 

 
In addition to the information provided in this section, mousing-over labels in the GUI provides the user 
with pop-up tool-tips. The GUI sections are described below. 
 
7.1 General 
 

 
 

Site Info 
Used to describe where the device is installed. Maximum of 36 
characters. 
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7.2 Radio 
 
The Radio section allows the user to change Radio settings. 
 
For long-range applications, it is recommended that the Speed setting is set to “Long Range”, and the TX 
Power to be set to “1000 mW”. 
 
For applications where the master site is close to the slave site, the Speed setting can be set to “High 
Speed” to improve through-put, and TX Power can be set to a smaller number to reduce power 
consumption. 
 

 
 

Radio Mode Used to set the Radio Mode of the device. 

Disable Radio 

Disables the Radio in applications where the integrated radio is 
not required, or an external radio is to be used with RIO. 
 
RTU Mode is enabled when the Disable Radio box is checked and if 
no external radio is used (see Radio settings below). 

Mode Sets the Radio Mode* 

Radio Settings Sets the integrated radio or external radio settings. 

External Radio 

The RIO can be used within existing radio networks to provide 
remote RTU and I/O capabilities. The drop-down box selects which 
port the radio is connected to. 
 
When a port is assigned as the radio port, that port will be used to 
communicate with the rest of the radio network. The other serial 
port will become the slave port, allowing the SCADA host to poll 
for registers. 
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Over-the-Air Baud 
When a port is assigned as the radio port, the RIO requires the 
external radio's over-the-air baud rate to determine proper timing 
settings for communications. 

Inter-Packet Delay 

The inter-packet delay sets the delay between the transmissions of 
each packet over the radio. The inter-packet delay needs to be 
adjusted for repeater systems to ensure that the over-the-air 
communication traffic does not collide. 
 
For RIO usage with an external radio, it is recommended that this 
value is set above 200 in E2E mode and 150 in Point-to-Multipoint 
mode as radios could have retries or multi-transmits that require 
the RIO to have a longer inter-packet delay 
 
For repeater systems, this value should be set N * 100 to N * 200, 
where N is the number of repeaters in the system. 

Response Timeout 
Sets the response timeout that the RIO will wait for the response 
after a request is sent on the radio. 

Speed Sets the operating range of the radio 

TX Power Sets the transmit power of the radio 

Channel 
Sets the channel number used for transmitting and receiving data 
between RF modules 

Network Sets the Network ID 

* - See the OPERATING MODES section and the DATA COMMUNICATIONS / COM PORT 
OPERATIONS section for more details  
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7.3 Serial 
 
The Serial section allows the user to set the parameters on the serial ports of the RIO. 
 

 
 

Baud Rate Baud rate in bits per second (bps). Most common is 9600 bps. 

Parity 

Type of parity 
N = No Parity 
O = Odd Parity 
E = Even Parity 
Most common is 'N'. 

Data Number of data bits. Most common is 8. 

Stop Number of stop bits. Most common is 1. 
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EoT Delay Modbus standard inter-byte delay in milliseconds. 

RTS Keying RTS signals as DTE. Used to enable and disable flow control. 

Key Delay Milliseconds to wait prior to sending the message. 

RS-485 
Type of RS-485 connectivity to use.  If 'none' then RS-485 is not 
used.  If 'two wire' then half-duplex is used.  If 'four wire' then full-
duplex is used. 
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7.4 Modbus RTU 
 
This section allows the user to set the Modbus RTU parameters of the RIO900. 
 

 
 

Enable Modbus RTU 
When checked, it enables the device to check and process Modbus 
packets. (Based on the Address field set below) 

Address Sets the device address. 

Accept Modbus 
Broadcasts 

The Broadcast Address can be used to communicate with the 
Slaves and does not trigger a reply from the Slaves. 

Broadcast Address Sets the Broadcast address 
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7.5 Fail Safe 
 
The Fail Safe section sets up the RIO for fail safe applications. 
 
The Link Fail Timeout occurs when the RIO does not receive a Beacon packet in Master/Slave mode, an 
End-to-End packet in End-to-End Master / Slave mode, or a Broadcast packet in Point-to-Multipoint 
Master / Slave mode. 
 
Additionally, the RIO can be set up to fail safe if certain registers are not polled or written to from the 
host. Users must enable the Fail Safe rows and properly set up the parameters in order for the RIO900 
to enter fail safe mode upon the user-defined timeout period. 
 

 
 

Link Fail Timeout (s) 
Seconds of End-to-End or Broadcast inactivity which triggers the 
fail safe. 

Global Timeout 
Sets the global timeout of End-to-End or Broadcast inactivity which 
triggers the fail safe. This value is set on the Master RIO and 
propagates to every node in the network. 

Enable Global Timeout Enables or disables the global timeout value. 

Reg Type 

Type of registers and register addressing method to use. If 'Coil' or 
'Holding' is selected, then the Modbus addressing is used. If 'DO8' 
or 'AO4' is selected, then the I/O bus addressing is used. If no 
Modbus messages hit the specified registers, the fail safe will 
trigger when it is timed-out. 

Module I/O bus module number. 

Start Reg / Pnt 
Sets the Register number or Point number of the module where 
the fail safe will trigger on. 

Num Reg / Pnt 
Sets the number of registers or points on the module where the 
fail safe will trigger on. 
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Fail Value 
Value that the registers will be set to when the fail safe timeout 
occurs. Only used if the check box is checked. 

Timeout (s) The number of seconds of timeout before the fail safe is activated. 

 
7.6 Sleep 
 
The Sleep section allows the user to change the power management options. 
 

 
 

Power Management 
Mode 

Used to set the Power Management mode. 
Time of Day - Wakes up the device at On Time, and Sleep it at Off 
Time. 
Interval - Wakes up the device periodically based on Interval and 
the Duration. 

Enable When checked, this option Enables the Sleep timer. 

On Time 
Wakes up the device at this time. Value is expressed in minutes 
after the beginning of the day. Example: A value of 60 will wake up 
the device at 1:00am. 

Off Time 
Sleeps the device at this time. Value is expressed in minutes after 
the beginning of the day. Example: A value of 120 will cause the 
device to sleep at 2:00am. 

Duration (min) 
Sets the Duration in which the device will wake-up for. Value is 
expressed in minutes. 

Interval (min) 
Sets the period of the wake-up cycle. Value is expressed in 
minutes. 
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7.7 IO Broadcast 
 
The IO Broadcast section lets the user set up the RIO900 Point-to-Multipoint Master to broadcast 
specific points to Point-to-Multipoint Slaves. Upon the receipt of the Broadcast, the Slaves will replicate 
the received data on the corresponding module and the corresponding register. 
 

 
 

IO Broadcast 
Enabling IO Broadcast in Point-to-Multipoint mode will cause IOs 
to be synced from Master to Slave. This must be enabled on the 
Slave in order for the Slave to accept Broadcasts from the Master. 

Broadcast Timeout 
This parameter (milliseconds) is used by the Master in P2P E2E 
mode and defines how long the Master waits for a reply to come 
back from the Slave. 

Reg Type 
Type of registers and register addressing method to use. If 'Coil' or 
'Holding' is selected, then Modbus addressing is used. If 'DO8' or 
'AO4' is selected, then I/O bus addressing is used. 

Module I/O bus module number. 

Reg / Pnt Register number or the start point of the module to broadcast. 
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