Reading 4-20mA Current Loop Sensors using Arduino

The sensor is designed to drive 4 to 20 mA through the output circuit
regardless of the sensor supply voltage (within the allowed limits).

So, using a 250 Ohm resistor, Ohm's Law gives:
0.004A*250R =1V
0.020A*250R =5V

A better circuit includes a 10K resistor for overvoltage protection at the
input, and has the negative sensor power supply connected to Arduino
ground, as follows:
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Reading 4-20mA Current Loop Sensors using Arduino

Reading 4-20mA current loop sensors using Arduino is much easier than you might think. Follow
this simple guide and we will show you a few tips to make it fast and easy.

4-20mA current loop is most common and widely used communication method in an industrial
environment. This 4-20mA current loop interface is also known as 2 wire interface technology.
Despite being one of the oldest industry standards a lot of users have difficulty understanding the
working of this technology. This 4-20mA current loop technology is used in temperature sensors,
pressure sensors, current sensors, distance sensors, magnetic field sensors and much more.

A typical 4-20mA current loop setup contains 3 things

1. power supply — Most of the devices work at 24V DC but there are other voltage standards
available as well

2. 4-20mA current loop sensor — this is the device which works as 4-20mA standard. for example, it
could be a temperature sensor which gives the temperature value in the form of 4-20mA

3. 4-20mA current loop receiver — this is the device which will be used for readings 4-20mA current
loop signal and will convert into digital or real world values

How two wire or 4-20mA current loop works

The 4-20mA current loop output devices give data output in the form of current consumption, to
measure the change in the current we will need to put the correct receiver circuit in the series. so,
for example, let’s say you have a pressure sensor which works at 4-20mA current loop principle
and it is capable of measuring 0-50psi. so when you connect the 4-20mA current receiver circuit in
the series and read the sensor it will read 4ma when the pressure is 0 psi and it will read 20mA
when the pressure is 50 psi. This conversion will be a linear conversion, so you will be able to
calculate the real pressure value at any given point.

This 4-20mA current loop method is really popular in automation and sensing industry due to high
reliability, easy installation, fewer components, and wires can be long. 4-20mA receiver devices
could be really expensive but it can be done at a much lower cost using ncd.io 4-20mA current
loop receiver boards.



Interfacing 4-20mA current loop
receiver with Arduino

Hardware setup — For reading 4-20mA current loop sensors using Arduino you will need the
following hardware

1-Channel 4-20mA Current Loop Receiver 16-Bit ADS1115
12C Mini Module

2. Arduino

The 4-20mA current loop receiver board has a 16 bit ADC, whit this high-resolution ADC you can
get the best possible readings from your sensor. this board works over i2c communication, so
using this board is really easy. it has one address bit, so you can connect up to two of these
boards with one i2c master. The board has a voltage boost circuit and usages INA196 to monitor
the current values. If you are looking for a high accuracy low-cost 4-20mA current loop receiver
boards, this is your board.

To set up the hardware you will need to connect the Arduino to the i2c shield and use an i2c cable
to connect 4-20mA current loop receiver board with Arduino i2c shield.

Software Setup—

The Arduino code for reading 4-20mA current loop is really easy and you can download the
ADS1115 Arduino lib from here ADS1115 Arduino



https://store.ncd.io/2017/03/01/1-channel-4-20-ma-current-loop-receiver-16-bit-ads1115-i2c-mini-module/
https://store.ncd.io/2017/03/01/1-channel-4-20-ma-current-loop-receiver-16-bit-ads1115-i2c-mini-module/
https://store.ncd.io/2017/03/01/1-channel-4-20-ma-current-loop-receiver-16-bit-ads1115-i2c-mini-module/
https://store.ncd.io/2017/03/01/1-channel-4-20-ma-current-loop-receiver-16-bit-ads1115-i2c-mini-module/
https://store.ncd.io/2017/03/01/1-channel-4-20-ma-current-loop-receiver-16-bit-ads1115-i2c-mini-module/
https://github.com/ControlEverythingCommunity/CE_ARDUINO_LIB/tree/master/ADS1115
https://store.ncd.io/2017/03/01/1-channel-4-20-ma-current-loop-receiver-16-bit-ads1115-i2c-mini-module/

<Wire.h>

<ADS1115.h>

ADS1115 ads;

setup(

Serial. (9600) ;

ads.getAddr_ADS1115(ADS1115 DEFAULT_ADDRESS);




ads.setGain(GAIN _TWO);

ads.setMode (MODE_CONTIN);

ads.setRate(RATE_128);

ads.setOSMode (OSMODE_SINGLE);




loop(

error;

int8 t address;

address = ads.ads_i2cAddress;

Wire.beginTransmission(address);
error = Wire.endTransmission();

(error == 0)

intle t adc@®, adcl, adc2, adc3;

Serial.println("Getting Single-Ended Readings from AIN@..3");

Serial.println(" ");

adcO® = ads.Measure_SingleEnded(9);

Serial. ("Digital Value of Analog Input at Channel 1: ");

Serial.println(adco);
mACurrent = adcO * 0.000628;
Serial. ("Current Loop Input at Channel 1: ");

Serial.println(mACurrent,3);




Serial.println("ADS1115 Disconnected!");
Serial.println(" ");
Serial.println(" ok ok ok ok o K K KK oK K

Serial.println(" ");

delay(1000);

Converting ADC values into 4-20mA values

mACurrent = adcO * 0.000628;
Serial. ("Current Loop Input at Channel 1: ");

Serial.println(mACurrent,3);

This is how we calculate the 4-20mA multiplication factor — we set the loop simulator at 4mA and
connect it to the 4-20mA current loop receiver board and take the analog readings, in this case at
4mA the ADC reads around 6392. by using this two known entity we can calculate the 4-20mA
calculation factor by simply dividing 4mA by 6392.

current multiplication factor = 4mA/6392 === 0.000628.

Testing 4-20mA current loop receiver board using Loop simulator —




Loop simulator is one of the most common tool used to debug 4-20mA devices. We will use this
tool to verify the accuracy of our setup and to tune it.

Step 1. Turn on the loop simulator and select Current 2-Wire option

Once you select that, it will bring the twp-wire window. When it's not connected to the 4-20mA
receiver board it will display open wire.
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When the loop simulator is not connected to the receiver board, the Arduino will read OmA, this is
also used to detect is the sensor wiring is broken. This is one of most important thing you will
need to understand while reading 4-20mA current loop sensors.

Step 2. The loop simulator has two probes, the black probe is named as Ext.PS+ and the red
probe is named as PLC input. In our setup, we will connect the black probe to in IN1 terminal on
the 4-20mA receiver board and the red probe to gnd. This is very important if you make the
wrong connection it could damage your 4-20mA current loop receiver board. Once you have the
correct connection the 4-20mA current loop board will start readings 4-20mA current loop signal.

By default, the loop simulator will be set at 4mA and when you connect to Arduino, it will read
4mA
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Interfacing Isolated 4-20mA Current Loop Transmitter Arduino

In our last post we interfaced 4-20mA current loop receiver with the arduino, in this article we will
learn how you can interface isolated 4-20mA current loop transmitter board with arduino. 4-20mA
transmitter devices are used to provide 4-20mA signal which can be used to control pumps,
valves, switches and transducers. For example lets say you want to want to control a sprinkler
which works on 4-20mA current loop signal, in that case you will need a 4-20mA current loop
transmitter board. To control such a sprinkler you will change the current output using arduino
and this current output will control the sprinkler.

The 4-20mA current loop is also known as 2 wire protocol, in such setups there are two wires
which control the device as well as provide the power using same two wires. The sensor or device
values are changed by varying the current value.

Hardware

1. Arduino
2. Arduino 12C shield
3. 4-20mA current Loop Transmitter

This isolated 4-20mA current loop transmitter has a 12 bit DAC which provides high resolution 4-
20mA output. On the one channel 4-20mA transmitter the DAC is MCP4725. In this post we will be
using this one and the 4 channel will work in same way. This one channel isolated 4-20mA current
loop transmitter board has 1kV power isolation and also has i2c communication isolation(
2500Vrms). The board works on i2c communication and it has 1 address bit. By chaining the
address bit its possible to connect two 4-20mA current loop transmitter boards together.

It is real simple to interface these isolated 4-20mA current loop receiver boards with arduino,
raspberry pi, usb or any other computer, You can follow the exact same steps and can make it
work with any of the platforms. To connect the arduino with 4-20mA current loop transmitter
board all you will need to do is insert the arduino module into the arduino i2c shield and use an
i2c cable to connect these two boards together.

The isolated 4-20mA current loop transmitter board has a 2 connection screw terminal which
provides 4-20mA output, over here you can connect the device or sensor you want control. You
will also need a power supply to power up the device. Once you have all this setup, we can start
working on the code.


https://ncd.io/reading-4-20ma-current-loop-sensors-using-arduino/
https://store.ncd.io/?fwp_product_type=adapters&fwp_platform=arduino
https://store.ncd.io/shop/?fwp_product_type=4-20ma-transmitter

The Arduino code can be found here

<Wire.h>

setup()

Serial. (9600);

Wire. O

i=290; i <= 1500; i++)
{
Wire.beginTransmission(0x60 );

Wire.write(64);

Wire.write(i >> 4);

Wire.write((i & 15) << 4);

delay(100);

Serial. ("4-20mA current trnasmitter output ");
Serial.println(i*e.013);

Serial. ("n");

Wire.endTransmission();

}

This is real simple example code, in this code we are changing the DAC values and the current
loop output will change accordingly. You can tune these values according to your application
requirements.



https://github.com/bhaskar-anil429/isolated_4-20MA_current_loop_transmitter
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