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Motivation

• Environmental conditions monitoring need (multiple 
experimental areas and laboratories);

• Measurements performance impact (temperature, 
humidity);

• Monitoring system:

• Alert users of unfavorable conditions;

• Flexible.
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Block diagram

• PC interface;

• Physical layer (RS-485), application layer: Modbus;

• Sensor modules.
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User Interface

• Developed in LabVIEW;

• Tested with commercial Tibbo BP#02 
sensors (temperature and humidity).

• Numeric and graphical representation of 
data.
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User Interface 

• Implemented simple Modbus 
protocol;

• Application queries Tibbo sensors;
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Communication

• Physical layer: RS-485.

• Differential serial bus;

• Works in long distances in industrial environments.

• Application layer: Modbus.

• Addressable protocol, each server (sensor) has a unique address;

• Can read values from sensors (e.g. temperature) and control actions (e.g. relay). 
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ELI-NP custom sensor module design goals 

• Basic functionality built in:

• Sensors: Temperature, humidity, light level;

• Communication: RS-485 transceiver, USB for firmware update.

• Arduino-compatible platform

• Flexibility in adding custom sensors:

• Expansion headers:

• Sensor, e.g. pressure, current probe, door/window open sensor, PIR 

motion detector, gas sensor, dust/particle sensor, liquid level;

• Control, e.g. relay, light, servo. 
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ELI-NP custom module prototype

• MAX-485 transceiver;

• Application can read photoresistor value and control LED through Modbus commands.
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ELI-NP custom module prototype

• Easy to code (ArduinoModbus.h);

• 2 Holding Registers:
• Store data (e.g. light sensor, 

temperature, humidity)
• Control (e.g. relay, servo, light)
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ELI-NP custom module schematic:

• Replicated Arduino nano functionality 

(voltage regulation, USB-UART bridge for 

firmware update);

• MAX-485 transceiver;

• On-board temperature and humidity sensor 

connected to I2C bus;

• On-board photoresistor;

• Expansion headers for future development.
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ELI-NP custom sensor module PCB

• Copper pour – GND;

• 2.54mm headers for expansion;

• Optional bus termination 

resistor via jumper;
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ELI-NP custom sensor module PCB

• ISP header;

• Setup button;

• Mounting holes;

• PCB cut out (around sensor).

Header

ISP
pins

Jumper

Temp 
sensor

Button
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Conclusions

• ELI-NP sensor implementation:
• Module design;

• Breadboard prototype;

• Basic PC User Interface;

• Outlook:
• PCB manufacturing and components placement;

• Finishing Firmware and PC User Interface; 

• Address assignation protocol.
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Thank you!
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