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What is the Quantum?

• The next Generation Wireless radio that combines a Gateway, Controller, IO, Repeater and/or Protocol Converter into a 
powerful IIoT Gateway Solution. 

• The Quantum combines the core Licensed UHF/VHF or Unlicensed Spread Spectrum wireless technologies with newer 
ones such as LoRaWAN and 5G Cellular. 

• Able to provide a mesh Point to Point or Point to Multi-Point topology within the “Fog” and “Cloud” portions of the 
IT/OT architecture. 

• It uses an efficient proprietary method to map data over an Ethernet-based wireless network while providing protocol 
conversion from the base radio, any radio node to another node or to the Cloud via newer protocols such as MQTT 
Sparkplug and LoRaWAN.

• Provides a Linux memory area to run custom applications within the radio’s Operating System (OS) using Node-Red and 
other programming languages and/or able to process it within a Docker Container. 

• Offers a 3-stage CyberSecure solution with an option to add a secure gateway between IT/OT networks with advanced 
security protocols and applications



IIoT Model Summary 
Building Industrial IoT from Edge to Cloud

2. Legacy device 
integration with edge 
controller as IoT gateway 

4. Many-to-many 
MQTT infrastructure



Quantum is the “Tool” for the 
Enterprise Connectivity



Using Quantum to Connect/Transform OT Data



Sparkplug Provides Standard for 
Modeling OT Data



Quantum Key Features

• Reliable:  ProMesh networking with frequency 

agility, Roaming and Redundant Facilities

• Flexible:  Integrated I/O Radio or Gateway fully 

expandable from simple Point to Point to 

Infrastructure networks.

• IO & Communication Configuration: Digital 

Radios experience providing high efficiency 

messaging through patented compression 

techniques

• Network Type: Ethernet-Serial-IO Interfaces over 

an 802.11 based full IP communications utilizing 

TCP or UDP per the wireless application

• Secure: AES encryption, advanced IP filtering, 

user access control and change event logging; 

Optional Advanced Security Protocol Key

Cyber Secure

Pro-Mesh



Quantum Key Features

• Protocol Conversion:   IO Radio or Gateway versions, both 

including Modbus TCP/RTU gateway, DNP3 Outstation, 

Ethernet/IP, ProfibusDP, ProfiNet and MQTT Sparkplug B for 

powerful connectivity 

• Expandable: Go beyond with our Expansion Modules to 

provide additional Digital and Analog I-O

• Multi Frequency Bands for Global use: Available in Short & 

Long Range WiFi, UnLicensed 900 and Licensed 150-900 

MHz, LoRaWAN, HART over Wireless

• Dashboards: Simple HMI for diagnostics and viewing

• Logic engine: removing the need for additional hardware for 

simple logic additions when needed

Protocol Converter

Logic & Dashboard



Condor: Key Features

Wireless                                                                                                                                                    WiFi           900MHz SS     148-960MHz
                           4G-LTE

148-960MHz                              CAT 4

8 DIO/4 PIN                8 DIO/4 PIN 8 DIO/4 PIN 8 DIO/4 PIN 4 DIO                          
2 DI / 2 DO

Inputs / Outputs     4 AI/2 AO                    4 AI/2 AO 4 AI/2 AO 4 AI 2 AI/3 PIN

Internal Battery/Solar/

Weatherproof       
•

Modbus Gateway     •          • • • •                •
MQTT SpB              •          •• • •                •
MQTT SpB •                            •
(Store & Forward) • • •
IOPlus              •                            • • •
Dash Board              •                            • • •
WiFi Hotspot                                             •

•

Product

215U-2 925U-2 415U-1 641M-2415U-E/415U-2115U-2



Quantum IoT Edge Gateway: Key 
Features



Quantum IoT Edge Gateway Key Features 
in Detail

Inputs

Pulse/Analog

Wireless

UHF/VHF 

Radio

• Mesh Point to Point, 

Point to MultiPoint 

Infrastructure networks 

License & License-Free 

options

• 150 – 900MHz Bands,  

for regional use

• WiFi, Long Range WiFi, 

BLE, LoRaWAN 

• Cellular 4G & 5G,AT&T/ 

FirstNet (Band 14)

• 8 Discrete on/off or 

pulsed (4PI,4PO)

• 6 Analog Input 4-

20mA/0-5V, HART)

• 2 Analog Output (4-

20mA/0-5V, HART)

• Multi-Drop HART on all 

AI & AO

Backup 

Power

Pb, LiFe, 

• Dual chemistry

• Internal lithium

• External lead acid

Charging

DC IN

Solar

• External DC input 15-

30Vdc

• Solar charge up to 30 

200W panel

• Max charge 5A

Configure

Diagnostic

• Local/Remote Diagnostic 

access for I/O, Module and 

Network parameters

• Config/Diagnostic

• Over the Air Updates (OTA)

Protocol 

Conversion

• Able to convert 

Integrated I/O and 

Communications 

(ModbusRTU/TCP/UDP 

DNP3, MQTT (Broker, 

Client), (Jsn or 

Sparkplug B),SDI 12, 

Ethernet/IP, ProfiNet, 

Profibus DP, etc.) 

Security

• WPA encryption

• 2/3 level user access Logging 

of user access events/ changes

• Cyber Secure (Firewall)

• Advanced Security Protocols

Certification 

Hazardous 

Area

• Hazardous Area 

Certification

IECeX, UL 

ATEX
BYOA

• Node-Red (Logic & HMI) 

•  Bring Your Own Application 

(BYOA): Custom Applications

• Docker Containers: (MQTT 

Broker, CodeSYS, Ignition, 

Node-Red, RA Optix, etc.)

CPU, Memory

Processor

• 1000 MBPS Micro-

Processor

• 2GB RAM

• 8GB Flash Memory

• MicroSD Expandable 

Memory



Quantum Hardware Layout

Front View

Bottom View

Digital IOs

Pulse/Analog

• 8 Discrete on/off or pulsed (4PI,4PO)

• 6 Analog Input (4-20mA/0-5V, HART)

• 2 Analog Output (4-20mA/0-5V, HART)

• Multi-Drop HART on all AI & AO

CPU, Memory

Processor

• 1000 MBPS Micro-

Processor

• 2GB RAM

• 8GB Flash Memory

• MicroSD Expandable 

Memory

Wireless

UHF/VHF 

Radio

• Mesh Point to Point, Point to MultiPoint Infrastructure 

networks License & License-Free options

• 150 – 900MHz Bands, Short Range WiFi,Long Range 

• WiFi, BLE, LoRaWAN 

• Cellular 4G & 5G, AT&T/ FirstNet (Band 14)

Programming Port 

(USB-C)

External Memory 

(MicroSD)

Certification 

Hazardous 

Area

• Hazardous Area Certification

IECeX, UL 

ATEX

Backup 

Power

Pb, LiFe, 

• Dual chemistry

• Internal lithium

• External lead acid

Charging

DC IN

Solar

• External DC input 15-

30Vdc or

• Solar charge up to 

200W panel

• Max charge 5A

3 Ethernet

Ports

Communication 

Port (USB-B)

IO Indication & 

Status LEDs

Communication 

Indication & Status LEDs

Communicatio

ns (RS232, 

RS485)

Cellular 

(SIM1, 

SIM2))

RS485 Comms 

(End Resistor 

Switch)



Quantum Program Structure Block 
Diagram



Quantum Program Structure Block 
Diagram



Quantum Wireless Gateway & IO 
Architecture



Quantum Wireless Architecture



Conventional Wireless Network 
Architecture



Next Generation IoT Edge Gateway 
Wireless Network Architecture



Applications



Applications per Market



Water / Wastewater Application



Conventional Wireless Network 
Architecture



Next Generation IoT Edge Gateway 
Wireless Network Architecture



Application Network Architecture – 
Cellular IoT Gateway



Oil & Gas Application

Video Surveillance

Operational Automation via PLC/RTU/FC

Sensor to RTU/PLC Connectivity & Telemetry

Pipeline and LACT Data Collection

Solutions are used by the world’s 

leading energy companies to:

Improve Operational Visibility

Enable Command & Control

Supervisory Control of Stations

Remote Alarms and Shutdown Systems



Application HART Network 
Architecture - Gateway Only



Applications: Long Range Wireless 
Transmission of HART Network Architecture

SPECIFICATIONS NOTES:

1) Asset Management Mode:

• Communicate using RS485 HART protocol via a FDT Container (PACTware) through Serial Gateway from the Basic Radio to 

the Remote Radio(s)

• Meet the Parameterization and Calibration of the HART 7 specification to connect to remote HART devices

2)  Data Mode:

• Read basic HART values (PV,SV,TV,QV) per the HART 7 specification from HART devices and store into memory registers 

within the local radio then able to transmit wirelessly to a Base radio

• In Base radio, convert memory registers to Modbus RTU to communicate to a PLC or DCS

3) Radio:

• Store HART diagnostics values within the memory registers  

• Memory Limitation within the Radio memory in the Base Radio is 1000 Registers

• Update time is 1second (Regular poll and Change Of State (COS)) In the maintenance mode, the data retrieval rate will be 

slowed.

RS485 HART 

(Ethernet via Virtual 

Serial Port)

1

FDT Container

- PACTware  



Application HART/ WirelessHART 
Network Architecture – Remote Access



Applications: Data Converter with a 
Dashboard



Application Network Architecture – 
Cellular IoT Gateway



Application Network Architecture – 
Cellular IoT Gateway



Agriculture Application



Application Edge Architecture Example



Quantum Embedded Edge Compute 
Containerization



ELPROTECH.COM

Thank You.
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