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Scadaflex II 
Installation and Hardware Reference Manual 

 

Controller Hardware features: 

4 Analog Inputs 

2 Analog Outputs 

12 Discrete Inputs (optically isolated) 

2 High-speed Pulse Inputs (10KHz +) 

4 Discrete Outputs (FET transistor or relay) 

Optional built-in cellular modem 

Optional built-in 900Mhz meshing radio 

Optional built-in LOCAL/keypad HMI 

Optional battery backup 

10 to 30Vdc power 

Extended Operating Temperature 

 

Controller Hardware Expansion: 

Wireless and wired I/O expansion, and AC 

power support is available in similar and 

compatible packaging. 
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Copyright Notice  

Scadaflex II 
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This document is copyrighted, 2020, by Industrial Control Links, Inc.  

 

All rights are reserved. 

 

Industrial Control Links, Inc. reserves the right to make improvements to the products described in this 
manual at any time without notice.  

 

No part of this manual may be reproduced, copied, translated or transmitted in any form or by any means 
without the prior written permission of Industrial Control Links, Inc. Information provided in this manual is 
intended to be accurate and reliable. However, Industrial Control Links, Inc. assumes no responsibility for its 
use, nor for any infringements upon the rights of third parties which may result from its use.  
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Important User Information  

Warranty  
Industrial Control Links, Inc. warrants that each product will be free of defects in material and workmanship for a period of three (3) years. The 
ǿŀǊǊŀƴǘȅ ŎƻƳƳŜƴŎŜǎ ƻƴ ǘƘŜ ŘŀǘŜ ǘƘŜ ǇǊƻŘǳŎǘ ƛǎ ǎƘƛǇǇŜŘ ōȅ LƴŘǳǎǘǊƛŀƭ /ƻƴǘǊƻƭ [ƛƴƪǎΣ LƴŎΦ LƴŘǳǎǘǊƛŀƭ /ƻƴǘǊƻƭ [ƛƴƪǎΣ LƴŎΦΩǎ ǎƻƭŜ liability and 
responsibility under this warranty is to repair or replace any product which is returned to it by the Buyer and which Industrial Control Links, Inc. 
determines does not conform to the warranty. Product returned to Industrial Control Links, Inc. for warranty service will be shipped to Industrial 
/ƻƴǘǊƻƭ [ƛƴƪǎΣ LƴŎΦ ŀǘ .ǳȅŜǊΩǎ ŜȄǇŜƴǎŜ ŀƴŘ ǿƛƭƭ ōŜ ǊŜǘǳǊƴŜŘ ǘƻ .ǳȅŜǊ ŀǘ LƴŘǳǎǘǊƛŀƭ /ƻƴǘǊƻƭ [ƛƴƪǎΣ LƴŎΦΩǎ ŜȄǇŜƴǎŜΦ Lƴ ƴƻ ŜǾŜƴǘ shall Industrial Control 
Links, Inc. be responsible under this warranty for any defect which is caused by negligence, misuse or mistreatment of a product or for any unit 
which has been altered or modified in any way. The warranty of replacement shall terminate with the warranty of the product. 

Warranty Disclaims  
Industrial Control Links, Inc. makes no warranties of any nature of kind, expressed or implied, with respect to the hardware, software, and/or 
products and hereby disclaims any and all such warranties, including but not limited to warranty of non-infringement, implied warranties of 
merchantability for a particular purpose, any interruption or loss of the hardware, software, and/or product, any delay in providing the hard-
ware, software, and/or product or correcting any defect in the hardware, software, and/or product, or any other warranty. The Purchaser 
represents and warrants that Industrial Control Links, Inc. has not made any such warranties to the Purchaser or its agents. INDUSTRIAL 
CONTROL LINKS, Lb/Φ 9·tw9{{ ²!ww!b¢¸ ¢h .¦¸9w /hb{¢L¢¦¢9{ Lb5¦{¢wL![ /hb¢wh[ [LbY{Σ Lb/Φ {h[9 [L!.L[L¢¸ !b5 ¢I9 .¦¸9wΩ{ {h[9 
REMEDIES. EXCEPT AS THUS PROVIDED, INDUSTRIAL CONTROL LINKS, INC. DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING ANY 
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. 

 

INDUSTRIAL CONTROL LINKS, INC. PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE USED IN ANY LIFE SUPPORT RELATED 
DEVICE OR SYSTEM RELATED FUNCTIONS NOR AS PART OF ANY OTHER CRITICAL SYSTEM AND ARE GRANTED NO FUNCTIONAL 
WARRANTY. 

Indemnification  
The Purchaser shall indemnify Industrial Control Links, Inc. and its respective directors, officers, employees, successors and assigns including any 
subsidiaries, related corporations, or affiliates, shall be released and discharged from any and all manner of action, causes of action, liability, 
losses, damages, suits, dues, sums of money, expenses (including legal fees), general damages, special damages, including without limitation, 
claims for personal injuries, death or property damage related to the products sold hereunder, costs and demands of every and any kind and 
nature whatsoever at law. 

 

IN NO EVENT WILL INDUSTRIAL CONTROL LINKS, INC. BE LIABLE FOR ANY INDIRECT, SPECIAL, CONSEQUENTIAL, INCIDENTAL, BUSINESS 
INTERRUPTION, CATASTROPHIC, PUNITIVE OR OTHER DAMAGES WHICH MAY BE CLAIMED TO ARISE IN CONNECTION WITH THE HARDWARE, 
REGARDLESS OF THE LEGAL THEORY BEHIND SUCH CLAIMS, WHETHER IN TORT, CONTRACT OR UNDER ANY APPLICABLE STATUTORY OR 
REGULATORY LAWS, RULES, REGULATIONS, EXECUTIVE OR ADMINISTRATIVE ORDERS OR DECLARATIONS OR OTHERWISE, EVEN IF INDUSTRIAL 
CONTROL LINKS, INC. HAS BEEN ADVISED OR OTHERWISE HAS KNOWLEDGE OF THE POSSIBILITY OF SUCH DAMAGES AND TAKES NO ACTION TO 
PREVENT OR MINIMIZE SUCH DAMAGES. IN THE EVENT THAT REGARDLESS OF THE WARRANTY DISCLAIMERS AND HOLD HARMLESS PROVISIONS 
INCLUDED ABOVE INDUSTRIAL CONTROL LINKS, INC. IS SOMEHOW HELD LIABLE OR RESPONSIBLE FOR ANY DAMAGE OR INJURY, INDUSTRIAL 
CONTROL LINKS, INC.'S LIABILITY FOR ANY DAMAGES SHALL NOT EXCEED THE PROFIT REALIZED BY INDUSTRIAL CONTROL LINKS, INC. ON THE 
SALE OR PROVISION OF THE HARDWARE TO THE CUSTOMER. 

Proprietary Rights 
The Buyer hereby acknowledges that Industrial Control Links Inc. has a proprietary interest and intellectual property rights in the Hardware, 
Software and/or Products. The Purchaser shall not (i) remove any copyright, trade secret, trademark or other evidence of Industrial Control 
[ƛƴƪǎΣ LƴŎΦΩǎ ƻǿƴŜǊǎƘƛǇ ƻǊ ǇǊƻǇǊƛŜǘŀǊȅ ƛƴǘŜǊŜǎǘ ƻǊ ŎƻƴŦƛŘŜƴǘƛŀƭƛǘȅ ƻǘƘŜǊ ǇǊƻǇǊƛŜǘŀǊȅ ƴƻǘƛŎŜǎ ŎƻƴǘŀƛƴŜŘ ƻƴΣ ƻǊ ƛƴΣ ǘƘŜ IŀǊŘǿŀǊe, Software or 
Products, (ii) reproduce or modify any Hardware, Software or Products or make any copies thereof, (iii) reverse assemble, reverse engineer or 
decompile any Software or copy thereof in whole or in part, (iv) sell, transfer or otherwise make available to others the Hardware, Software, or 
Products or documentation thereof or any copy thereof, except in accordance with this Agreement. 
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Lƴ ¢Ƙƛǎ aŀƴǳŀƭΧ 

This manual provides the technical hardware information and configuration instructions required for system 

design and installation of Scadaflex II SCADA Controllers. 

If you have just purchased a Scadaflex II System, we hope that you are as pleased using it as we have been 

developing it. 

If you are reading this manual looking at a future purchase, we hope that you will consider a Scadaflex II 

SCADA system when you need a complete integrated solution with built-in graphical, LOCAL, text message 

and e-mail HMIs, decades of historical trending capacity, alarming, programmable logic, as well as Ethernet, 

serial, wireless and cellular communications, all in a ready-to-run enclosure. 

 

Throughout this manual, you will find these icons: 

Caution or Warning 

Usually advises against some action which could result in undesired or detrimental 

consequences.  

 

Point to Remember 

Highlights a key feature, point, or step which is noteworthy. Keeping these in mind will 

simplify or enhance device usage. 

 

Tip 

An idea or suggestion 
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 Support 

If you have questions or need help with an application, we hope that youôll take advantage of our 
free technical support. Simply call us at: 

(530) 888-1800 

If you need to send us a fax: 

(530) 888-7017  

If you prefer e-mail (we do), you can e-mail us at: 

support@iclinks.com 

For additional technical information including datasheets, manuals and software, visit our web site 
at: 

www.iclinks.com  

 

Your Questions or Comments on this Manual 
 
If you find a problem with this manual, or you have any suggestions for how this manual could be 
made more useful to you, please contact us at the address below: 
 

Industrial Control Links, Inc. 

1364 Blue Oaks Blvd,. 

Roseville, CA 95765 

 

530-888-1800 

 

www.iclinks.com 

 

mailto:support@iclinks.com
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Overview 
Scadaflex II controllers provide all of the functionality of a "full blown" SCADA system at a fraction of the 

cost and complexity. They include: 

¶ Built-in web graphical and textual HMIs 

¶ Built-in Local HMI 

¶ Historical Trending 

¶ Event Data Logging 

¶ Alarming 

¶ Radio and cellular communications 

¶ Programmable Logic (ladder, function block and text) 

 

Controller Hardware 

Scadaflex II controllers, remote I/O modules and AC power supply are supplied "ready-to-run", packaged in 

polycarbonate enclosures. 

The standard controller hardware (SC-1 and SC-2) includes: 

4 analog inputs 

2 analog outputs 

12 discrete inputs (optically isolated) 

2 High-speed discrete inputs (10KHz +) 

4 discrete outputs - FET transistor (SC-1) or relay (SC-2) 

1 Micro SD card socket for long-term trending 

1 10/100 Ethernet port 

1 RS-232/RS-485 serial port 

10 to 30Vdc power with optional internal battery backup 

Optional built-in HMI (high contrast OLED) 

Optional built-in 4G/LTE cellular modem 

Optional built-in 900Mhz 1/4 radio (meshing or spread spectrum) 

 

I/O Expansion Hardware 

There are wired and wireless I/O expansion modules to supplement the inputs and outputs of the Scadaflex 

II controllers. 
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Low Power Remote (LPR) I/O  

Low Power Remote (LPR) I/O modules provide wireless I/O expansion up to 64 locations. They have an 

internal lithium "D" cell battery that can power them for several years, and also support external DC power 

(frequently, this is from solar power). When powered externally, the internal battery can serve as backup 

power. 

LPR modules use mesh networking for wide area coverage with very low power consumption. Each node is a 

built-in repeater. The wireless network automatically attempts to heal itself, If a node being used as a 

repeater goes down, another node will attempt to take over to maintain the integrity of the system. 

 

To use LPR modules, the "master" Scadaflex II controller must have the Mesh Radio option. 

 

 

LPR modules achieve their long battery life by sleeping most of the time. In sleep mode, the battery drain is 

reduced to a few micro amps. The sleeping and waking of the nodes is coordinated by a master Scadaflex II 

controller so that the nodes are available to each other as repeaters when awake, yet maximize power 

savings with long sleep periods. άOn-change" operation is supported. Digital input changes can be 

transmitted immediately. Analog inputs are sampled periodically, transmitting only when there is a 

significant change. Multiple Scadaflex II controller masters can co-exist on a network, but each LPR can have 

only one master. 

LPR modules have the following inputs and outputs: 

8 analog inputs: 4 resistance sensors including soil moisture and 4 process - order as 20mA or 5V 

4 discrete inputs (contact closure). 2 are high-speed with totalizers. 

2 discrete outputs (latching relays) 

1 optional ultra-sonic level sensor with a 10 meter/32.5 foot range 

 

LPR modules can supply up to 50mA of boosted (12V) power for sensors. Note that 5V sensors are 

generally recommended for their lower power consumption. No more than two (loop powered) 

20mA sensors can be powered from the modules sensor power output. 

 

Configuration and firmware updates to the LPR modules are done through the master Scadaflex II controller. 

Configuration information is edited in web-page forms on the controller. Each time the controller talks to the 

LPR module, it updates the module with the latest configuration in those pages. When operating in sleep 

mode, the module receives the latest updates when it wakes up and talks to the Scadaflex II master. 

When an LPR module communicates with a Scadaflex II master, the controller checks to see if the module is 

using the latest firmware. If the module needs updating, the controller will automatically download the new 

firmware before placing the module on-line. No manual intervention is required. 
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Remote I/O  (RIO) 

Remote I/O (RIO) modules provide either wired or wireless I/O expansion up to 64 locations. They operate 

from DC power ranging from 10Vdc to 30Vdc. 

Wireless RIO modules are network compatible with LPR I/O modules, Scadaflex II controllers outfitted with 

mesh radios, and Modulus Mesh Communications modules. Each node can also automatically serve as a 

repeater. In a wireless mesh network, if a node fails, the network automatically attempts to heal itself. If the 

node that drops out was being used as a repeater, another node will attempt to take over to maintain the 

integrity of the system. 

 

To use wireless RIO I/O modules, the "master" Scadaflex II controller must have the Mesh Radio 

option. Wired RIO modules are compatible with the built-in RS-485 port of the controller so no 

optional hardware is required. They may also be used with many third party devices that can act 

as Modbus RTU masters. 

 

Wired RIO modules support RS-485 communications. Besides supporting Scadaflex II and Modulus 

controllers, they may be used with many third party devices that can act as Modbus RTU masters. RIO 

modules also support encrypted SDX protocol communications. 

 RIO modules have the following inputs and outputs: 

4 analog inputs individually software configurable as 20mA, 5V, 65K ohms, or thermistor 

10 discrete inputs (optically isolated) 

1 High-speed discrete input with totalizer. 

10 discrete outputs (relay) 

 

Configuration and firmware updates to wireless RIO modules are done through the master Scadaflex II or 

Modulus Mesh controller. Wired RIO modules use Modbus or SDX register access to change their 

configuration (primarily analog modes). Firmware updates require a serial download program that is 

supplied free of charge by ICL technical support. 

Wireless RIO configuration information is edited in web-page forms on the controller. Each time the 

controller talks to the RIO module, it updates the module with the latest configuration information in those 

pages. 

When a wireless RIO module communicates with a Scadaflex II master, the controller checks to see if the 

module is using the latest firmware compatible with the controller. If the module needs updating, the 

controller will automatically download the new firmware before placing the module on-line. No manual 

intervention is required. 
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Scadaflex II Controller - Hardware Tour 
Scadaflex II controllers are complete SCADA systems in an enclosure. They include flash disk storage for 

their operating programs and programmable logic and a micro SD card support for long term recording of 

trend data. They have sufficient inputs and outputs to run a typical duplex pumping station including VFD 

control. An internal local HMI is available. They can be outfitted with both an internal 4G/LTE cellular 

modem and a license-free radio to communicate between controllers as well as with wireless remote I/O. 

Scadaflex II controllers include . . . 

Ethernet Port - a high-speed communications port that can be used for: 

¶ configuration and programming by built-in web pages 

¶ a graphical fully-animated configurable web HMI 

¶ display and retrieval of historical trending and event log data 

¶ e-mail and text message alarming 

¶ communications with PLCs and other "smart" devices via Modbus, Ethernet IP or SDX 

¶ custom programming using any combination of ladder logic, function block or text languages 

¶ backup and restoration of configuration/programming 

There is a switch to enable sourcing the incoming DC controller power to the Ethernet connector to supply 

Power Over Ethernet (POE) devices that are compatible with the controller input voltage level. This is 

frequently used with Wi-Fi access points. 

Serial Port - Scadaflex II controllers include a dual-function serial port (RJ-45 connector) with RS-232 and RS-

485 interfaces. The serial port may be used to communicate with PLCs or other smart devices using Modbus, 

DF1 (Allen Bradley), SNP (GE) or SDX. 

Local I/O - Scadaflex II Controllers come with a mix of analog and discrete inputs and outputs. There are four 

high-resolution (16-bit) analog inputs and two analog outputs. The I/O counts are expandable with add-on 

modules to over 500 analog inputs and outputs. There are twelve optically isolated discrete inputs and two 

additional contact closure/low-voltage DC inputs to measure pulse rates and totalize pulses up to 10KHz. 

There are four solid-state electronically protected (SC-1) or relay (SC-2) discrete outputs. 

Trending and Event Logging - Scadaflex II controllers have a micro SD card memory socket. All historical 

trending data is recorded to a user-supplied micro SD memory card. A 16 GB micro SD card provides 

sufficient storage for recording 30 years of 63 trending points, providing a huge savings over both paper and 

paperless chart recorders. Scadaflex II controllers also have event logging functionality which records data to 

an internal flash disk drive. Only trending data is recorded to the micro SD card. Without a micro SD card, 

only the historical trending affected. 
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Local HMI option - Scadaflex II controllers can be ordered with an optional 

local display and keypad. Before the end of 2018, this was a backlit LCD 

display. The display has now been upgraded to a high contrast OLED type. The 

HMI can be configured to show, and potentially change, up to 50 different variables (registers) in the 

controller. It has a scan mode that sequentially display selected registers. The backlight (LCD) or entire 

display (OLED) is configurable to turn OFF after a configurable time of no keypad actvity. 

 

OLED displays loose some brightness over time, so having them shut off when not used is 

recommended. 

 

900Mhz Radio options - Scadaflex II controllers can optionally include an internal 1/4W 900MHz radioτ

standard or meshing spread spectrum. These radios enable the controllers to communicate with wireless 

remote I/O as well as other controllers. Standard radios have greater sensitivity (about 10dB) at slower data 

rates but lack the "self healing" network repeating capabilities of the mesh radiosτthough standard radios 

can be manually configured as repeaters. A mesh radio is required to communicate with the available 

battery powered remote I/O. 

A small whip antenna is included with either type of radio. A larger antenna can be connected to the 

standard RP-SMA connector on the top of the enclosure. 

Cellular Modem option - Scadaflex II controllers can include an internal 4G/LTE cellular modem providing 

web interfacing, Internet access, long distance remote I/O support, and high-speed data communications 

over distances that are not practical to achieve by radio. The internal cellular modem supports both text 

messaging (for alarming, HMI and small data transfers) and data modes (for web page interaction and larger 

data transfers). 

A small whip antenna is included with the cellular modem option. A larger antenna can be connected to the 

standard SMA connector on the top of the enclosure. 

Battery Backup option - Scadaflex II Controllers can be ordered with a built-in rechargeable lithium battery 

backup option. This can power the controller when external power fails for up to 16 hours of operation. 

Battery life depends on the system hardware and firmware configuration. 
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Installation 

Enclosures 
Scadaflex II controllers, I/O modules and power supplies are housed ƛƴ ŀ пέ² Ȅ уέI Ȅ оέ5 όŀǇǇǊƻȄimately) 

UV resistant polycarbonate enclosures. The controllers are available with both opaque and clear doors (to 

be able to see the HMI display with the door closed). I/O modules and the power supply are only available 

with opaque doors. ! ҁέ ŎƻƴŘǳƛǘ ƘƻƭŜ ƛǎ ƳŀŎƘƛƴŜŘ ƛƴǘƻ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ŜƴŎƭƻǎǳǊŜ for external field 

wiring. 
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Mounting 
Hardware is supplied with Scadaflex II equipment 

enclosures to simplify mounting to a wall, backboard, 

panel or post. This hardware consists of brackets that 

attach to the back of the enclosure. 

A mounting hole template is pictured on the right. 

Although Scadaflex II controllers are rated 

for wide temperature range operation, 

electronics and batteries have a longer life 

in moderate temperatures. The optional 

controller backup battery is rated from -

20oC to +40oC. The LPR module battery is 

rated from -40oC to 70oC. Consider shading 

the Scadaflex II controller and I/O modules 

in hot environments and avoid extremely 

low temperatures if possible. 
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Communications Wiring - General 
Scadaflex II Controllers have a 10/100 

Ethernet port and a combined RS-232/RS-

485 serial port. Both the Ethernet port and 

the serial port utilize RJ-45 modular jack 

connectors. 

A switch located just above the Ethernet 

connector enables the incoming power to be 

supplied to Power-Over-Ethernet (POE) 

devices (up is POE enabled). Be sure that 

this is OFF for non-POE devices like laptops. 

All communications wiring is brought into 

the Scadaflex II controller through the 3/4" 

conduit entry at the bottom of the 

enclosure. 

Communications Wiring ς Ethernet and POE 
Scadaflex II controllers have a standard high-speed 10/100 Base-T RJ-45 Ethernet 

interface. 

The RJ-45 Ethernet jack includes two LED status lights. The left hand GREEN LED is 

ǘƘŜ ά[LbYέ ƛƴŘƛŎŀǘƻǊΦ ¢ƘŜ ǊƛƎƘǘ ƘŀƴŘ hw!bD9 [95 ƛǎ ǘƘŜ ά!/¢L±L¢¸έ ƛƴŘƛŎŀǘƻǊΦ 

LINK LED ς Illuminates when the controller senses that it is connected to another 

Ethernet device. 

ACTIVITY LED ς Flashes ON when a message is passed. 

Power-Over-Ethernet (POE) Configuration

Scadaflex II controllers can be configured to supply 

the controllerΩs incoming DC power to devices that 

are plugged into its Ethernet port. The POE switch, 

when turned ON, connects the incoming controller 

power (+VEXT) to four Ethernet pins on the RJ-45 

Ethernet connector. 

Function Pins 

+VEXT 4, 5 

Gnd 7, 8 

 

The POE circuitry is fuse protected by the main incoming power fuse for the controller (2A 

fuse in lower right-hand corner). A high current draw will open the fuse which in turn will 

power OFF the controller. The POE device must not draw more than 500mA for normal 

operation. 

An example of a POE device is the Wi-Fi Access Point that is offered as an option for the Scadaflex II 

controllers. The Access Point gets its data and power via a single Ethernet cable to simplify installation. 
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To enable POE operation, set the POE switch (located above the 

Ethernet connector) to the UP position (ON). Many devices such as 

laptop computers are not compatible with POE, so the POE option 

must be switched OFF (switch in DOWN position) in these cases. 

 

Be careful if you enable the POE (Power-Over-

Ethernet) switch. Many Ethernet devices including 

laptop computers and most Ethernet switches ARE 

NOT compatible with POE and may be damaged if 

plugged into an Ethernet connector with live power. 

 

 

Communications Wiring ς Serial Port 
Scadaflex II controllers have a combined RS-232/RS-485 serial port. The serial port connector is an RJ-45 

modular jack. 

The RJ-45 Ethernet connector includes two LED status lights. The left hand GREEN LED is the Transmit Data 

indicator. The right hand ORANGE LED is the Receive Data indicator. 

¢ƘŜ ǎŜǊƛŀƭ ǇƻǊǘ Ǉƛƴ ŀǎǎƛƎƴƳŜƴǘǎ ŀǊŜ ǎƘƻǿƴ ōŜƭƻǿΦ ¢ƘŜ ǿƛǊŜ ŎƻƭƻǊǎ ǎƘƻǿƴ ŀǊŜ ǘƘŜ άƴƻǊƳŀƭέ ŎƻƭƻǊǎ ǳǎŜŘ ŦƻǊ 

most Ethernet cables which are low-cost and convenient to use and modify as serial cables. 

Pin# RS-232/RS-485 Function Wire Color 
 

 

 
 

  1 RS-485+ Orange/White 
    2 RS-485- Orange 
    3 DTR Out (RTS inverted) Green/White 
    4 Gnd Blue 
    5 RS-232 Rx In Blue/White 
    6  RS-232 Tx Out Green 
    7 CTS In (not used) Brown/White 
    8 RTS Out Brown 
 

 

   

 

The RS-485 interface has a built-in series termination 

circuit that eliminates the need for termination resistors 

for all but the longest RS-485 wiring runs. We recommend 

NOT using a termination resistor for cable lengths under 

1000 ft. 
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RS-232 Cabling 

By using an RJ-пр ά9ǘƘŜǊƴŜǘέ ǎǘȅƭŜ ƧŀŎƪ ŦƻǊ the serial port connections, low-cost 

Ethernet cables and DB-9 adapters can be used to easily fabricate serial 

communications cables without soldering or crimping. A typical RJ-45 to DB-9 adapter 

is pictured on the right. 

If you make up your own RS-232 cables, you should wire them as follows: 

RJ-45 Pin# RS-232/RS-485 Function DB-9 Male Pin# DB-9 Female Pin# Wire Color 

    (to modems & radios) (to DTE devices)   

1 RS-485+     Orange/White 

2 RS-485-     Orange 

3 DTR Out (RTS inverted)     Green/White 

4 Gnd 5 5 Blue 

5 RS-232 Rx In 2 3 Blue/White 

6 RS-232 Tx Out 3 2 Green 

7 CTS In (not used)     Brown/White 

8 RTS Out 7   Brown 

 

If you want to purchase the cables already made up and tested, here are the part numbers (xx =ft.). 

Available cable lengths are 1ft., 2ft., 3ft., 5ft., 10ft., 25ft., 50ft., and 100ft., 

RS-232 

99-22xx RJ-45 to DB-9M (male) RS-232 Serial Cable Assembly, ( xx = length in feet ) 

99-23xx RJ-45 to DB-9F (female) RS-232 Serial Cable Assembly, ( xx = length in feet ) 

RS-485 

99-30xx RJ-45 to tinned wire ends RS-485 Serial Cable Assembly, ( xx = length in feet ) 

 

RS-232 cable runs of greater than 100ft. are not recommended. 

 

RS-485 Cabling 

For RS-485 communications, simply use 

the Orange/Orange-White pair for the 

data and the solid Blue wire for ground. 

 

file:///C:/~7CHSE0CR.htm
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Wiring - General 

Field wiring is brought into Scadaflex II controllers through a 3/4" conduit entry at the bottom of the 

enclosure. There are two pluggable 16-position terminal blocks for termination of field wiring and power. 

The Scadaflex II terminal blocks will accommodate wires sizes ranging from 28GA to 16GA. 

The recommended tightening torque is between 0.22Nm and 0.25Nm. Wires should have 

their insulation stripped back approxƛƳŀǘŜƭȅ лΦнрέ ǘƻ лΦолέ 

The diagrams below summarize the field wiring to the controller. Note that the discrete output wiring is 

different between Scadaflex SC1 controllers (FET outputs) and SC-2 controllers (relay outputs). This 

difference causes the analog inputs and outputs on the lower terminal block to be shifted down one 

terminal in the SC-2 model compared to the SC-1. 

Detailed wiring information is provided on the pages following. 

SC-1 Wiring 
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Wiring ς Discrete Inputs 
Scadaflex II controllers have twelve optically isolated discrete inputs and two high-speed discrete/pulse 

inputs. The upper terminal block has the field connection points for these inputs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Optically Isolated Discrete Input Wiring 

The twelve optically isolated discrete inputs support AC or DC input signals of either polarity. They can also 

be configured to support cƻƴǘŀŎǘ ŎƭƻǎǳǊŜǎ ǳǎƛƴƎ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊΩǎ ǇƻǿŜǊ ǎǳǇǇƭȅ ƻǊ ŜȄǘŜǊƴŀƭ !/ ƻǊ 5/ ǇƻǿŜǊ for 

"wetting" current. An ON is an input of 9V or more. An OFF is an input of 3V or less. Levels between 3V and 

9V are not defined and should be avoided for reliable operation. 

High-speed Pulse Input Wiring 

The two high-speed pulse inputs are discrete inputs that support contact closures, "open collector" or "open 

drain" devices, and DC voltages up to 30Vdc. Both high-speed inputs can totalize pulses and compute their 

input frequency such as for use with flow meters. An ON is a closed contact to ground (Gnd) or an input 

voltage of less than 1Vdc. An OFF is an open contact or an input voltage greater than 2Vdc. Levels between 

1Vdc and 2Vdc are not defined and should be avoided for reliable operation. 

 

Typical sensor output configurations and how they 
connect to the Scadaflex II controller are shown in the 
diagram on the right. 
 
Input devices must switch to ground or pull down below 
1Vdc for an "ONέ condition, and switch "open" or pull up 
above 2Vdc for an "OFF" condition. 
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Wiring ς SC-1 Discrete Outputs (FET) 
The Scadaflex II SC-1 Controller has four solid-stŀǘŜ άƻǇŜƴ ŘǊŀƛƴέ ǇǊƻtected FET discrete outputs. The 

outputs are capable of switching 1A loads (each) up to 30Vdc. They are electronically protected against 

inductive transients, over-current faults and thermal overloads. The outputs are designed to have one side 

of their loads connected to the plus side of a 12 or 24Vdc supply (negative side of supply connected to a 

άƎǊƻǳƴŘέ ǘŜǊƳƛƴŀƭ ƻƴ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊύΦ ¢ƘŜ ƻǳǘǇǳǘǎ ǎǿƛǘŎƘ ǘƘŜ ƻǘƘŜǊ ǎƛŘŜ ƻŦ ǘƘŜ ƭƻŀŘǎ ǘƻ ƎǊƻǳƴŘΦ 

 

  

 

 

 

 

Wiring ς SC-2 Discrete Outputs (Relay) 
The Scadaflex II SC-2 controller has four relay discrete outputs grouped as two pairs with shared commons. 

The outputs are capable of switching up to 3A loads (each), up to 30Vdc or 240 Vac. The outputs are 

designed to have one side of the loads connected to an external supply. The outputs switch the other side of 

the supply to the second connection to the loads. 

 

  

 

 

 

 

 

 

  

All inductive loads, regardless of their size, must have snubber protection across them. This can 

be rectifiers for DC circuits, or capacitor/resistor snubber devices for AC circuits. Failure to install 

snubber will reduce relay contact life and cause elevated radiated electrical noise emissions. 

Please contact ICL technical support if you need assistance in properly selecting and installing 

snubber devices for your application. 
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Wiring ς Analog Inputs 

Analog Inputs Wiring 

Scadaflex II controllers have four analog inputs, each configurable for the following signal types: 

¶ 20mA 

¶ 5Vdc 

¶ +/-250mVdc 

¶ Ohms, up to 65,535 

¶ Temperature (using 2250 ohm thermistor) 

 

Besides configuration settings in the controller (via the configuration web pages) 

there are DIP switches that must be set. In the SC-1 controller, these switches are 

located to the right of the I/O terminal blocks. In the SC-2 controller, these switches 

are located in the middle of the wiring cavity to the left of the I/O terminal blocks. 

CƻǊ ŜŀŎƘ ŎƘŀƴƴŜƭΣ ǘƘŜǊŜ ƛǎ ŀƴ άLέ ǎǿƛǘŎƘ ŀƴŘ ŀƴ άwέ ǎǿƛǘŎƘΦ 

¶ The I switch must be turned ON (right or up) for current measurements. 

¶ The R switch must be turned ON (right or up) for resistance and temperature sensor measurements. 

¶ Both switches must be OFF (left or down) for voltage and millivolt measurements. 

Both switches should NEVER be ON at the same time. 

Device or loop power for sensors can be supplied by either an external supply, 

or by the +VA terminals on the controller. The +VA terminal power can be set to 

switch ON only during measurements for low power applications so that the 

loops are only powered when the sensors are being measured. There is a 

ŎƻƴŦƛƎǳǊŀōƭŜ άǿŀǊƳ-ǳǇέ ŘŜƭŀȅΦ ¦ǎƛƴƎ ǘƘŜ Ҍ±! ǎǿƛǘŎƘŜŘ ǎŜƴǎƻǊ ǇƻǿŜǊ can 

significantly reduce power consumption for solar powered and other power 

sensitive applications by turning off the sensor power between analog readings. 

20 mA Sensor Wiring 

20mA sensors are available in three basic types; 2-wire or loop powered, 3-wire, and self-powered. 

¶ Loop powered sensors are two-wire devices that connect between a positive supply and the analog 

input. These devices that provide a 4mA to 20mA signals to represent measurement values. 

¶ 3-wire sensors connect between ground and the analog input, with a third wire going to a DC power 

source. Three wire sensors frequently consume more power than 2-wire sensors. If you are going to 

power 3-wire sensors from +VA, be sure to check that the power requirements of all sensors 

together do not exceed a total load current of 100mA. Consider powering 3-wire sensors from an 

external DC power supplyτpossibly the same one that powers the controller. 

¶ Self Powered sensors have their own power source (many are AC powered) with separate signal and 

ground connections that connect to the Scadaflex II controller terminals. 
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The +VA terminal(s) provide 15Vdc loop or sensor power whose level is independent of the controllerΩǎ input 

power supply. If the controller includes the internal battery backup option, the +VA power is also backed up 

and available when external power is lost. The +VA loop/sensor power is typically configured so that it is 

turned on only when the analog readings are taking place and turned off when not actually needed. There 

are two +VA terminals in the SC-1 Controller and one +VA terminal in the SC-2 Controller. 

2-wire (20 mA loop powered) sensors can be powered 

from the switched analog power terminal (+VA) or from 

an external supply. Note the polarity of the sensor 

connections with the negative lead connected to the 

analog input terminal. 

3-wire sensors can also be powered from the switched 

analog power terminal (+VA) as long as the current draw 

does not exceed 80mA, or from an external supply. The 

sensors can be milliamp or voltage output devices. 

 

 

Use the +VA terminals for powering sensors for power sensitive applications, or when 

sensors will need to still operate when external power is lost (if the controller has the 

internal battery backup option). When switched sensor power is not needed, using external 

sensor/loop power is preferable and recommended. In most cases, this will be the same 

power as the controller input power. 

 

Self-powered sensors are similar to 3-wire devices 

except that they have their own internal power supply, 

typically isolated from the signal circuit. 

Voltage and Millivolt Sensor Wiring 

Voltage and millivolt sensors are available in two basic types; 3-wire, and self-powered. 

¶ 3-wire sensors connect between ground and the analog input, with a third wire going to a supply 

voltage. Three wire voltage output sensors are frequently used for low-power applications since their 

power consumption is typically ¼ or less than 20mA current loop sensors. If you are going to power 

3-wire sensors from +VA, be sure to check that the power requirements of all sensors together do 

not exceed a total load current of 80mA. Consider powering 3-wire sensors from an external DC 

power supplyτpossibly the same one that powers the controller. 

¶ Self Powered sensors have their own power source (many are AC powered) with separate signal and 

ground connections that connect to the analog input terminals. 
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3-wire sensors can also be powered from the switched 

analog power terminal (+VA) as long as the current draw 

does not exceed 80mA, or from an external supply. The 

sensors are available as millivolt or voltage output 

devices.  

 

 

Use the +VA terminals for powering sensors for power sensitive applications, or when 

sensors will need to still operate when external power is lost (if the controller has the 

internal battery backup option). When switched sensor power is not needed, using external 

sensor/loop power is preferable and recommended. In most cases, this will be the same 

power as the controller input power. 

 

Self-powered sensors are similar to 3-wire devices 

except that they have their own internal power supply 

typically isolated from the signal circuit. 

 

Resistance Sensor Wiring 

Resistance sensors (like valve position feedback pots) and thermistor 

temperature sensors are two-wire devices. If there is a third wire for 

the other end of a potentiometer, it can be left disconnected. These 

sensors are simply wired between an analog input and ground. 
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Wiring ς Analog Outputs 
 

Scadaflex II controllers have two analog outputs. The outputs provide 0 to 20mA signals and with the 

addition of an external resistor can be converted to a 0 to 5Vdc or 0 to 10Vdc signals. 

Current Loop control devices can be wired as shown below. The Scadaflex II controllers source loop current 

so no external loop power supply is required 

 

 

 

 

 

Voltage control devices can be wired as shown below with external resisters converting the ŎƻƴǘǊƻƭƭŜǊΩǎ 

current outputs to voltage outputs. The input impedance of the process equipment inputs should exceed 

10K ohms with greater than 100K ohms preferred for best accuracy. The following resistance values should 

be used for 5Vdc and 10Vdc output levels. 

άRέ resistance values 

5Vdc 250 ohms 0.1%  0.25W or more 

(Digikey p/n CMF250HD-ND) 

(Mouser p/n 71-CMF55250R00BHEK) 

 

10Vdc 500 ohms 1%  0.5W or more 

(Digikey p/n CMF500HY-ND) 

(Mouser p/n 71-CMF555001%T9) 

 

Digikey contact information:   Mouser contact information:  

www.digikey.com    www.mouser.com 

800-344-4539     (800) 346-6873 
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Wiring ς External DC Power 
The Scadaflex II controller requires DC power ranging from 10Vdc to 30Vdc. Power is wired into the +VEXT 

and Ground terminals as shown below. 

 

 

 

 

 

The power draw of the Scadaflex II controller during normal operation ranges from 0.5 watts 

to 3.5 watts depending on the units configuration and in the case of SC-2 controllers whether 

one or more relay outputs are activated. 
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Trending Memory Micro SD Card 
Scadaflex II controllers can record up to 63 "channels" or "pens" of sensor 

measurements and other data over a period of many years. The trending 

functionality utilizes a micro SD memory card (user supplied) similar to 

those used in many cell phones. Trending in Scadaflex II controllers can 

replace many mechanical and electronic chart recorders, saving tens of 

thousands of dollars.  

The micro SD card must be installed in the socket indicated in the picture 

on the right in order to use the trending feature. 

 

The micro SD card should only be inserted or removed with 

power OFF. This incudes the battery power on units with the 

backup battery option. 

 

Micro SD cards come in a variety of speeds, identified as a 

ά/ƭŀǎǎέ ǾŀƭǳŜΦ ICL recommends using an SD card with at least a 

Class 10 rating ( 48MB/s or faster ). Slower cards will affect the 

retrieval performance of historical trend data. 

While many different brands of micro SD cards will work, we recommend using Sandisk Ultra series cards. 

These are the cards that we test and certify performance with. These cards have an operating 

temperature rating of -25oC to +85oC, a 10 year warranty, and are readily available. Extended 

temperature range cards are also available from ICL. 

In Scadaflex II Controllers, trending data is recorded at a sampling rate of 1 second or 8 seconds (slow 

mode). Depending on the selected sampling rate, the approximate storage times for common micro SD 

memory card sizes, and the recommended Sandisk part numbers are shown in the table below. 

 

Card Capacity Sampling Rate Sandisk Micro SD Card Part#s (recommended) 

GB 1 sec 8 sec USA Latin America Canada 

8 2 yrs 15 yrs SDSDQUA-008G-A46A SDSDQUAN-008G-G4A SDSDQUAN-008G-C4A 

16 4 yrs 30 yrs SDSDQUA-016G-A46A SDSDQUAN-016G-G4A SDSDQUAN-016G-C4A 

32 8 yrs 60 yrs SDSDQUA-032G-A46A SDSDQUAN-032G-G4A SDSDQUAN-032G-C4A 

64 16 yrs 120 yrs SDSDQUA-064G-A46A SDSDQUAN-064G-G4A SDSDQUAN-064G-C4A 
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When a new micro SD card is installed in a Scadaflex II Controller, or if you wish to erase and start over 

using a card that is already installed, you must format it. The easiest way to do this is to go to the bottom 

of the CONFIGURATION | MAINTENANCE | SYSTEM ǇŀƎŜ ŀƴŘ ŎƭƛŎƪ ƻƴ ǘƘŜ άCƻǊƳŀǘ {5 /ŀǊŘέ ōǳǘǘƻƴΦ 

 

 

 

 

 

 

 

 

You can verify that the micro SD card is properly installed and formatted on the MAINTENANCE page. 

 

 

 

 

 

When a properly formatted micro SD card is installed, the total trending capacity (for the selected 

recording rate and card size) and the trending space that has been used is shown at the bottom of the 

user HOME page. The displayed disk size will always be slightly less than the labeled capacity of the card. 
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Battery Backup Option 
Scadaflex II controllers can be ordered with a built-in battery backup 

option which allows the controller to keep running for up to 16 hours 

(depending on options and loads) when external input power is lost. The 

battery backup option uses a rechargeable lithium battery which is 

installed in a socket located along the left-hand side of the controller. 

The controllers have a built-in charger to recharge the battery when 

external power is applied. The ōŀǘǘŜǊȅ ǾƻƭǘŀƎŜ Ŏŀƴ ōŜ άƳŀǇǇŜŘέ ǘƻ ŀ 

register on the CONFIGURATION | I/O CONFIG page). Note that if the 

battery is unplugged or switched off, the unloaded output of the charger 

will be read (about 4.1 volts). 

An LED status indicator indicates the status of the internal 

battery/charger. A missing or switched off battery causes this LED to 

flash rapidly. The LED is on solid when the battery is charging, and off 

when the battery is fully charged. 

The Scadaflex II Battery Backup Option includes a 3.4AH 

(typical) lithium battery with a built-in protection circuitry. 

The battery must be a protected lithium cell. Do not 

substitute this battery. Installing any other battery may 

cause permanent damage to the controller and runs the 

risk of starting a fire. 

If you do replace the battery, dispose of the old battery properly according to local 

regulations as it is considered hazardous waste in most locations. 

Do not ship the Scadaflex II Controller with the battery installed. 

Performance of the backup battery 

is significantly affected by the 

ambient temperature. Operation 

below room temperature will 

provide shorter battery backup 

times as shown by the chart on the 

left. The minimum operating 

temperature with the battery 

backup option is 20oC. The 

controller will operate with battery 

voltage down to 3.0 volts. For 

safety, the built-in battery charger 

is automatically disabled if the temperature in the enclosure exceeds 60 oC. 



Scadaflex II Installation and Hardware Reference Manual Rev 1.04         Copyright © 2020 Industrial Control Links, Inc.  All Rights Reserved 31 

Cellular Option 
Scadaflex II controllers can be ordered with internal 4G/LTE cellular modems (a 3G modem was available 

in older units, but is now discontinued). The modems are either ordered for use on the Verizon network in 

the United States, or the AT&T, T-Mobile, and most international networks. Contact ICL sales to order 

modems for alternative networks such as Sprint. 

The internal cellular modems support both data and text messaging operation but how they can be used 

is determined by how the account is set up with the cellular carrier. Generally plans with data are billed in 

tiers by the number of megabytes allotted per month and overage charges are assessed when actual 

usage exceeds the monthly allotment. Text messaging normally is billed as a base rate plus some amount 

per text message (both incoming and outgoing). Unlimited data and text messaging plans may also be 

available from your carrier so that there is no risk of facing overage charges but the base costs are higher. 

The internal cellular modem option provides a means to remotely access user web pages and exchange 

register data. Register data exchange can use both data and/or text messaging and both maybe secured 

with encryption (text message data exchanges are always encrypted). Data mode must be used to access 

web pages in the controller and to remotely update the controller firmware. Text messaging may also be 

used to manually access controller values and parameters including register and I/O information. 

Cellular Option - SIM card installation and APN configuration 

The Scadaflex II 4G/LTE modem options require installation of a 

SIM card (provided by the cellular carrier) into a socket on the 

modem. If the controller has an HMI option, the display must be 

temporarily unplugged to access the SIM socket beneath it. 

After the SIM card is installed, generally you will also need to 

enter an Access Point Name (APN) (also provided by the carrier) 

on a configuration web page. The APN is only required for data 

mode operation. 

Follow this procedure to install the SIM card and set the APN: 

Scadaflex II controllers require a άǎǘŀƴŘŀǊŘ ǎƛȊŜέ 

{La ŎŀǊŘ όƴƻǘ άƳƛƴƛέ ƻǊ άƳƛŎǊƻέύ 

 

STEP 1 - Power down ς Remove power from your controller. If your controller has battery backup, 

temporarily remove the lithium backup battery or turn off the battery power switch (older controllers do 

not have this switch). 

STEP 2 - Fully Expose the SIM card socket ς If your controller has an LOCAL HMI option (display), you will 

need to temporarily remove it to access the SIM card on the cell modem. To do so, loosen but save the 

nylon retaining screw.  
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STEP 3 - SIM card installation ς With the 

cell modem fully exposed, you will see 

the SIM card socket towards the top of 

the modem. The SIM card plugs into the 

right hand side with the gold contacts on 

the card facing the modem (you should 

be able to read the writing on the card) 

and the notched corner should be 

oriented to the upper right-hand side. Be 

sure that the SIM card is fully seated as 

shown. 

 

  

 

STEP 4 - Re-install the LOCAL HMIς If your controller had an optional LOCAL HMI, re-install it with the side 

tab slipping into the support slots on either side. Be careful to properly align the 5-pin connector that 

plugs into the main board. Carefully and gently hand tighten the nylon retaining screw until barely snug. 

STEP 5 - Apply Power and Log Inς Re-install the backup battery if you removed it earlier or switched it off, 

and apply powerΦ [ƻƎ ƛƴǘƻ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊΩǎ Ƴŀƛƴ ǳǎŜǊ ǿŜō ǇŀƎŜΦ The default IP address from the factory is 

192.168.237.199. 

It should look something like this:  

Seconds after booting, you 

should see an "Our Cell#" 

which is stored in the SIM 

card. It may take up to a 

minute or two to get an 

άhYέ /Ŝƭƭ ¢ƻǿŜǊ [ƛƴƪ {ǘŀǘǳǎ 

and Cell RSSI. For reliable 

operation, you should have 

an RSSI better than -100dB. 

Within 5 minutes or so, if 

cellular data is enabled and 

you have good signal 

strength, the modem 

should link up with the 

tower and you should see a 

cellular IP address.
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STEP 6 - Set the APNς The controller must have an APN setting to use data mode operation. Sometimes, 

this will be set automatically from the tower based upon the account plan that you have signed up for 

from the carrier. Many times though, you will need to manually enter the APN. 

Go to:   CONFIGURATION | MAINTENANCE | MONITOR 

In the upper right-hand corner, select "Cell Modem" monitor type.  

Reset the controller by cycling power. You will see a dialog like the one below. 

 

The initial transactions displayed are between the controller and the modem (no tower communications 

yet). This includes the displayed telephone number (in the line starting with +CNUM). This is the number 

programmed into the SIM card. The +CSQ message is the controller asking for the signal strength from the 

modem. A value of "99,99" means no tower connection. Once the connection is established, the signal 

strength readings will change to a new pair of numbers such as the "23,4" shown. The controller 

interprets these values to display the RSSI value on the main web page. 

There are additional command buttons below the monitor mode selector including one to program the 

APN. Until there is a tower link (+CSQ <> 99,99), none of these will be active. Once you have a tower 

connection (this can take several minutes in some cases) you can click on the "Read APN" button. In 

Verizon systems, you will see three APNs. You are only interested in the third one. You will also see a 
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warning message which can be ignored for now. 

In AT&T and international systems, you will only 

see one APN value. 

The APN that is displayed may be different from 

the one required for your account. In this case, 

data mode will not operate. The correct APN 

must be programmed into the controller to 

match your account for data operation. Text 

messaging operation will not be affected by a 

bad APN value. 

To set the APN, enter it into the field provided and click on "Program APN". Note that you MUST have a 

tower connection (signal strength) to set the APN. In the above example, the Verizon APN shown is 

we01.vzwstatic. After you program the APN, you should see the command in the monitor screen followed 

by an OK. You can also click on the "Read APN" button to verify that the APN "took". 

STEP 7 - Locking in the APN 

 In some systems, it's possible for the tower to change the APN setting back to a value which is not correct 

for your account. This can lock you out from remote access. To prevent this, you can set the controller to 

force the APN value every time that it is reset. To enter the Force APN value, go to: 

CONFIGURATION | COMMUNICATIONS | CELLULAR 

and enter the APN in the field provided. 

 

 

 

 

 

 

 

 

 

 

If you find yourself locked out (from web page access via cellular), you can text a "#restart" command to 

the controller, forcing a reset and re-establishing the proper APN. 
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I/O Expansion Modules 
Scadaflex II controllers support wired and wireless modules to extend their I/O capacity and reach. Of the 

wireless modules, the Low Power Remote (LPR) module can run for several years powered by a single 

lithium "D" cell battery (supplied), or from external DC power. The Remote I/O (RIO) module comes in 

both wireless and wired versions and uses external DC power (only). 

Low-Power Remote I/O (LPR) 
LPR (Low Power Remote) I/O Modules can add widely distributed I/O to Scadaflex II controllers utilizing high-

reliability meshing wireless networking. Up to 64 LPR modules can be controlled by a single Scadaflex II 

controller. 

LPR modules are supplied complete, ready-to-run. They 

are packaged in polycarbonate enclosures with a long-life 

wide temperature range lithium battery and a 

weatherproof whip antenna. The modules draw so little 

power that they can run for several years using a single 

lithium D cell battery eliminating the cost of running 

power wiring, installing a power supply or installing and 

maintaining solar power components. 

LPR Modules include internal 900MHz meshing spread 

spectrum radios that allow them to communicate up to a 

1/2 mile to a 1 mile or more between sites with the 

supplied antennas (depending on elevation above grade 

and terrain) or further with higher performance antenna 

systems. Each module can automatically act as a repeater 

(no manual configuration is required) to extend the reach 

of a network of modulesΦ ¢ƘŜ ƴŜǘǿƻǊƪ ƛǎ άǎŜƭŦ ƘŜŀƭƛƴƎέ ǎƻ 

that if one unit becomes unavailable as a repeater, the 

system will automatically try to establish another radio 

path. 

LPR Modules come with a mix of analog inputs, discrete 

inputs, and discrete outputs. There are four analog inputs 

for resistive sensors like thermistor temperature sensors 

and soil moisture sensors. There are also four process analog inputs that can be ordered configured for 

either 20mA or 5V sensors. A switched sensor/loop power supply is included that can provide up to 50mA 

12V device power. There are four discrete inputs that accept contacts closures and "open collector" signals. 

Two of these can totalize pulses up to 10KHz. There are two latching relay outputs thaǘ ǇǊƻǾƛŘŜ άŘǊȅέ ŎƻƴǘŀŎǘ 

closures. A special input is provided to support a low-power ultrasonic level sensor. 
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Operation 

Scadaflex II LPR Modules are optimized for very low-power operation. They can be powered by either the 

supplied lithium D cell battery, an external DC power source (10 to 30Vdc), or both utilizing the battery as 

backup power when external DC power is lost. 

To maximize battery life, the LPR module is designed to "sleep" most of the time. The major demands on the 

battery are the radio transmitting, sensor power consumption, and the microprocessor. Keeping these 

asleep or powered off as much as possible is critical to long battery life. 

The LPR module can be configured to wake up periodically and after a configurable slumber time of up to 18 

hours, report back to the master controller then go back to sleep. It can also be configured to wake up when 

there has been a change in a digital input state or an analog level. This allows for rapid response times while 

retaining much of its low-power functionality. When ultra low-power operation is not critical--such as when 

the module is powered from an external DC power sourceτit can be polled without sleeping.  

Configuration 

Scadaflex II LPR Modules are configured by filling in information on web pages in the Scadaflex II Controller 

(SC-1, SC-2) that controls them. The Scadaflex II Controller, operating as a "master", updates the 

configuration information in the LPR remote modules each time that they communicate with it. The only 

configuration performed at the remote module is the network address setting and three power 

configuration DIP switches. All scaling and mapping of I/O is done in the master. If the LPR module is 

replaced in the field, its configuration is automatically updated when it talks to the master. The master also 

ensures that the remote module always has the latest firmware. If new firmware is downloaded to the 

mŀǎǘŜǊΣ ƛǘ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǳǇŘŀǘŜǎ ǘƘŜ [tw wŜƳƻǘŜǎ άƻǾŜǊ-the-ŀƛǊέ the next time they communicate. 

/ŀƭƛōǊŀǘƛƻƴ ƛǎ ŀƭǎƻ ŘƻƴŜ άƻǾŜǊ-the-ŀƛǊέ ǳǎƛƴƎ ŀ ōǳƛƭǘ-in maintenance web page. Module calibration 

information is kept in the remote modules themselves so that they can be easily and quickly swapped in the 

field without readjustment. 
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LPR Wiring - General 

Field wiring is brought into the LPR module through a 3/4" conduit entry at the bottom of the enclosure. 

There are two pluggable 16-position terminal blocks for termination of field wiring and power. 

The LPR terminal blocks will accommodate wires sizes ranging from 28GA to 16GA. The 

recommended tightening torque is between 0.22Nm and 0.25Nm. Wires should have their 

ƛƴǎǳƭŀǘƛƻƴ ǎǘǊƛǇǇŜŘ ōŀŎƪ ŀǇǇǊƻȄƛƳŀǘŜƭȅ лΦнрέ ǘƻ лΦолέ 

The diagram below summarizes the field wiring to the LPR module. Detailed wiring information is provided 

on the pages following. 
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LPR Wiring ς Analog Inputs 

LPR modules have eight analog inputs; four for resistance type sensors, and four for process sensors (may be 

ordered as 20mA, 5V or 10V full scale). 

 

 

 

 

 

 

 

 

 

Resistance Sensor Wiring 

The four resistance measurement inputs of the LPR module are at the top of the analog terminal block (the a 

and b terminals marked R1, R2, R3 and R4), closest to the battery. A resistance sensor is simply wired 

between the two input terminals for the channel. The resistance measurement range is from 0 ohms to just 

slightly more than 25,000 ohms. The conversion of resistance to engineering units such as temperature, soil 

moisture level, position, etc. is done by the master. 

Process Sensor Wiring 

Process sensors are available in three basic types; 2-wire or loop powered, 3-wire, and self-powered. 

¶ Loop powered sensors are two-wire devices that connect between a positive supply and the analog 

input. These devices provide 4mA to 20mA signals to represent measurement readings. 

¶ 3-wire sensors connect between ground and the analog input, with a third wire going to a supply 

voltage. These sensors can be purchased in different versions that can supply a 4mA to 20mA, 0 or 1 

to 5Vdc or 10Vdc signal to represent measurement values. The voltage output version of these 

sensors are preferred for low-power applications over 20mA sensors (either 2-wire or 3-wire) since 

their power consumption is typically much less. 

¶ Self Powered sensors have their own power source (many are AC powered) with separate signal and 

ground connections that connect to the LPR module terminals. 

The +VA terminals below the analog inputs provide regulated loop or sensor power derived from the 

internal battery or external DC power. The loop/sensor power is supplied only when the analog readings are 

taking place, and turned off when not actually needed. The current drawn from the +VA terminal should not 

exceed 50mA (for example, no more than two 20mA loop powered sensors). 
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In systems that may use the battery for power, either exclusively or as backup power, do not 

draw more than 50mA from the +VA terminals. Doing so will exceed the operating rating of 

the battery and may cause a malfunction, damage to battery, or both. 

 

Whenever possible, select 5Vdc output sensors for low-power applications. The battery in the 

LPR module will last longer than with 10Vdc and 20mA output sensors. 

 

2-wire (loop powered) sensors can be powered from the switched analog power terminal (+VA) or from an 

external supply. The sensors must be 20mA devices. Note the polarity of the sensor connections with the 

negative lead connected to the analog input terminal. 

 

 

 

3-wire sensors can also be powered from the switched analog power terminal (+VA) or from an external 

supply. The sensors can be milliamp or voltage output devices. 

 

 

 

 

Self-powered sensors are similar to 3-wire devices except that they have their own internal power supply, 

typically isolated from the signal circuit. 
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LPR Wiring ς Discrete Inputs and Outputs 

LPR modules have four discrete inputs and two discrete (relay) outputs. The lower terminal block has the 

field connection points for these I/Os. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discrete Inputs Wiring 

The four discrete inputs support contact closures, "open collector" or "open drain" devices, or DC voltages 

up to 30Vdc. An ON is a closed contact to ground (Gnd) or an input voltage of less than 1Vdc. An OFF is an 

open contact or an input voltage greater than 2Vdc. Levels between 1Vdc and 2Vdc are not defined and 

should be avoided for reliable operation. 

 

Typical sensor input configurations and how they 
connect to the Scadaflex LPR module are shown in the 
diagrams on the right. 
 
Input devices must switch to ground or pull down below 
1Vdc for an "ON condition, and switch high or pull up 
above 2Vdc for an "OFF" condition. 
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The last two inputs can totalize pulses and compute their input frequency such as required by flow meters. 

When only one pulse input is needed, DI4 provides for slightly lower power consumption. 

LED status indicators are provided for each input. The indicators are automatically switched off to conserve 

power during battery operation but momentarily re-enabled by a single press of the "SETUP" pushbutton. 

Discrete Outputs Wiring 

Tǿƻ ŘƛǎŎǊŜǘŜ ƻǳǘǇǳǘǎ ǇǊƻǾƛŘŜ άŘǊȅέ ŎƻƴǘŀŎǘ ŎƭƻǎǳǊŜǎ ŦǊƻƳ ƭŀǘŎƘƛƴƎ ǊŜƭŀȅǎ. The latching nature of the relays 

is transparent to the user (they act like "normal" relay outputs) but provides for extremely low power 

operation since power is only required by the relay when switching states. The outputs can be turned ON 

or OFF, or pulsed ON for just 1 second, when activated. LED status indicators are provided for each 

output. The indicators are automatically switched off to conserve power during battery operation but 

momentarily re-enabled by a single press of the "SETUP" pushbutton. 

Be careful when using the discrete outputs to control inductive devices such as relays, motor starters and 

solenoids of any size. All inductive load devices require the use of some type of surge suppression to 

protect the relay output contacts and minimize interference. Switching inductive loads without surge 

suppression can significantly reduce the lifetime of relay contacts and cause radiated electrical noise that 

can interfere with other electronic devices. By adding a suppression device directly across the coil of an 

inductive device, you will avoid these problems. 

You must use suppression devices whenever the Scadaflex II LPR relays are switching even 

very small inductive loads such as relays and solenoids. 

 

A diode is frequently used for snubbing DC loads, while a capacitive snubber is typically used for AC loads. 

Contact ICL technical support if you would like help with suppression implementation. 

 

 

Example of driving DC inductive loads. 
Note the use of diode snubbers. 
 
 
 
 
 
 
Example of driving AC inductive loads. 
Note the use of capacitor/resistor 
snubbers. 
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Ultrasonic Level Sensor option 

The LPR module supports a very low-power ultrasonic level sensor. The sensor can be ordered to mount 

"internally" on the bottom of the LPR module enclosure, or externally on a stainless steel bracket with a 

shielded UV resistant cable. The sensor is powered from the internal power of the module and switched on 

only when taking readings for ultra low-power operation. 

Internal Ultrasonic Sensor Wiring 

The internal ultrasonic level sensor option installs in the 3/4" conduit hole in the bottom of the enclosure. 

Since it uses the same hole that might otherwise be used for field wiring, this option may only be used if 

there are no other field devices to be used with the LPR 

module, and the module is only powered from its internal 

battery. 

The sensor is supplied with pre-tinned color-coded "flying" 

leads labeled with the terminal names that they should be 

wired to: 

Internal Ultrasonic Sensor Wiring 

Color Signal 

Brown +VS (3.6V Sensor Power) 

Blue Ground 

Black Data (SDI) 

External Ultrasonic Level Sensor Wiring 

The external ultrasonic level sensor option comes enclosed and mounted on a stainless steel bracket. The 

mount is designed for rapid installation on "uni-strut" channel using 1/4-20 screws and channel nuts (not 

supplied). The cables are shielded and UV resistant with an "M12" type female 4-pin sealed connector. They 

are available in 5M (16.4ft.) and 10M (32.8ft.) lengths, but longer runs of up to 30M (100ft.) are permissible. 

The sensors use 3 color-coded wires (the white 4th wire is not used), wired as shown below. 

External (M12) Ultrasonic Sensor Wiring 
Pin Color Signal 

1 Brown +VS (3.6V Sensor Power) 

2 White not used 

3 Blue Ground 

4 Black Data (SDI) 

 

To avoid damage to the sensor and/or the 

LPR module, be very careful to ensure that 

the sensor is wired as shown. 
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Wiring ς External DC Power 

The Scadaflex II LPR module can be powered from its internal battery or from an external DC power source. 

When using a DC power source, the battery can serve as backup power when the external power is lost. DC 

input power can range from 10Vdc to 30Vdc. Current draw at 12Vdc power under worst case conditions 

(radio transmitting) is less than 50mA and less than 5mA when quiescent. 
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LPR Hardware Configuration - General 

The Scadaflex II LPR module has three sets of switches for basic configuration of the modules 

communications address, power and operation. 

Address - The modules unique communications address is set with a pair of rotary DIP switches 

Power - The power operating mode is set with a 3-position DIP switch 

Setup - A small pushbutton switch is used to "link" an LPR module with a "Master" that is to control it as 

well as to momentarily turn on the discrete input and output LED status indicators under battery power. 

 

 

 

 

 

 

 

 

 

 

 

 

Address Configuration 

LPR modules must be set to any one of 256 unique addresses via a 

pair of rotary DIP switches in the upper right-hand corner of the 

module. Each switch can be set from 0 to F, so a complete 2-digit 

address can range from 00 to FF. Be sure that each remote module in 

the field has a unique address that does not conflict with any other 

module.  

Power Configuration 

An LPR module can be powered by an internal battery, external 

DC power or external DC power with battery backup. These three 

modes are selected by setting a sealed 3-position DIP switch  

(located just above the battery on the right-hand side) as follows: 
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MODE SWITCHES ON  

Battery Power Only BATEN  Switch 1 ON (only) 

DC Power Only LPV+  Switch 3 ON (only) 

DC Power w/Battery Backup BATEN  and  BBUP Switches 1 and 2 ON (switch 3 OFF) 

 

 

Setup Switch 

The Scadaflex II LPR module normally "sleeps" in order to conserve power. The 

setup pushbutton switch can be used to awaken the module so that it will 

attempt to communicate/synchronize with a master and turn on its LED status 

indicators at the same time. 

 

Setup Switch Operation 

Illuminate Status LEDs - Press the switch briefly 

Sync to Master - Press the switch for a couple of seconds 

until the "ST" LED is lit. When the switch is released, the ST 

LED will blink every 1.5 seconds until the LPR module is 

successfully linked to a master. This operation is only 

required when the module is first put into service or the 

address of the module is changed. Note that if the ST LED 

light starts flickering rapidly after linking with a master, the master is updating the firmware in the LPR 

module and will start normal operation after it is finished in a couple of minutes. 
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Standard Remote I/O (RIO) 
RIO remote I/O modules can add widely 

distributed I/O to Scadaflex II controllers 

utilizing either high-reliability meshing wireless 

networking or hardwired cabling. Up to 64 RIO 

modules can be controlled by a single 

Scadaflex II controller. 

RIO modules are supplied complete and ready-

to-run. They are packaged in polycarbonate 

enclosures. The wireless version is supplied 

with a weatherproof whip antenna. The 

modules require external DC power ranging 

from 10Vdc to 30Vdc. 

Wireless RIO I/O modules include internal 

900MHz spread spectrum radios (meshing or 

standard) that allow them to communicate up 

to a mile or more between sites with the 

supplied antennas (depending on elevation 

above grade and terrain), or further with 

higher performance antenna systems. 

Modules with meshing radios can 

automatically act as repeaters (no manual 

configuration is required) to extend the reach 

of a network of modules. ¢ƘŜ ƴŜǘǿƻǊƪ ƛǎ άǎŜƭŦ ƘŜŀƭƛƴƎέ ǎƻ ƛŦ ƻƴŜ ǳƴƛǘ ōŜŎƻƳŜǎ ǳƴŀǾŀƛƭŀōƭŜ ŀǎ ŀ ǊŜǇŜŀǘŜǊΣ ǘƘŜ 

system will automatically try to establish another radio path. Modules with standard radios can be manually 

configured for store-and-forward repeater operation. 

Wired RIO I/O modules use RS-485 Modbus RTU communications back to a master controller (typically a 

Scadaflex II). The cabling is standard Ethernet cables with RJ-45 connectors for quick low-cost connection 

between modules and back to the controller. Each RIO module has two RJ-45 connectors bussed together to 

make it easy to chain a network of RIO modules together. 

RIO modules come with a mix of analog inputs, discrete inputs and discrete outputs. There are four analog 

inputs that are individually software configurable for 20mA, 5V, resistance measurements and temperature 

sensors. There are ten optically isolated discrete inputs, plus a high-speed discrete input that accepts 

contact closures or "open collector" signals that can totalize pulses up to 10KHz. There are ten relay outputs 

ǘƘŀǘ ǇǊƻǾƛŘŜ άŘǊȅέ ŎƻƴǘŀŎǘ ŎƭƻǎǳǊŜ ǎƛƎƴŀƭǎΦ 
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RIO Communications Wiring  - Wired RIO Modules 

Wired RIO modules have an RS-485 serial port with two bussed RJ-

45 modular jacks. The pin-out matches that of the serial port in the 

Scadaflex II controller. Standard Ethernet cables can be used to 

wire from the controller to the first RIO module and an Ethernet 

cable from the second jack can be used to wire to the next RIO 

Module. The communications cabling between hardwired RIO 

modules can continue to be "daisy chained" in this fashion. 

 

 

If you are wiring the RIO module to other 

equipment, use pins 1 and 2 for the RS-485 

data terminals, and pin 4 for ground 

(common) 
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RIO Wiring - General 

Field wiring is brought into the LPR module through a 3/4" conduit entry at the bottom of the enclosure.  

There are two pluggable 16-position terminal blocks for termination of field wiring and power. 

The LPR terminal blocks will accommodate wires sizes ranging from 28GA to 16GA. The 

recommended tightening torque is between 0.22Nm and 0.25Nm. Wires should have their 

ƛƴǎǳƭŀǘƛƻƴ ǎǘǊƛǇǇŜŘ ōŀŎƪ ŀǇǇǊƻȄƛƳŀǘŜƭȅ лΦнрέ ǘƻ лΦолέ 

The diagram below summarizes the field wiring to the RIO module. Detailed wiring information is provided 

on the pages following. 
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