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Chapter One product description
1.1Product overview
The soil conductivity sensor is suitable for the measurement of total soil salt (conductivity). The soil conductivity sensor greatly facilitates the evaluation of the soil condition of the customer system. .

Compared with the German original high-precision sensor, it has high accuracy, fast response and stable output. Suitable for all kinds of soil. Can be buried in the soil for a long time, resistant to long-term electrolysis, corrosion resistance, vacuum potting, and completely waterproof.

1.2 Scope of application
It is widely used in scientific experiments, water-saving irrigation, greenhouses, flowers and vegetables, grassland pastures, soil rapid testing, plant cultivation, sewage treatment, electrical conductivity measurement.
1.3 
Measurement parameters and hardware parameters
	parameter
	content

	Power supply
	12-24V DC

	Conductivity measurement range
	0-10000us/cm

	Conductivity resolution
	10us/cm

	Storage environment
	-45℃-115℃

	Response time
	<1s

	Installation method
	Embed all or insert all probes into the measured medium

	Protection level
	IP68 

	Current output type
	4-20mA

	Current output load
	≤600ohm

	Voltage output type
	0-5V/0-10V

	Voltage output load
	≤250ohm

	Power consumption
	<1.15W

	Working pressure range
	0.9-1.1atm


When measuring frozen icy soil layers, the moisture value will be low and inaccurate, requiring user compensation.

The factory default product is suitable for measuring ordinary yellow soil, black soil and red soil. It is not suitable for absolute moisture measurement on saline-alkali soils, sandy soils, or other powdery objects with high salinity. It can still characterize relative moisture differences. For this type of moisture measurement, you should contact the manufacturer for separate calibration.

1.4System framework diagram

When the system needs to connect to an analog version sensor, you only need to supply power to the device, and at the same time connect the analog output line to the DI interface of the microcontroller or PLC, and write the corresponding acquisition program according to the conversion relationship below.
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When the system needs to connect to multiple analog quantity sensors, it is necessary to connect each sensor to each different MCU analog quantity acquisition port or PLC DI interface, and at the same time write the corresponding acquisition program according to the conversion relationship below. .

Chapter 2 How to Use

2.1 Inspection before equipment installation 

Please check the equipment list before installing the equipment:

	name
	Quantity

	Soil transmitter equipment
	1set

	12V waterproof power supply
	1set（Optional）

	Warranty card/certificate
	1pieces


2.2Interface description

The power interface is a wide-voltage power input that can be 12-24V. For analog products, pay attention to the positive and negative signal wires, and do not reverse the positive and negative current/voltage signal wires.
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	Thread color
	Description

	power supply
	brown
	Power is positive（12-24VDC）

	
	black
	Power negative

	Communication
	white
	Voltage/current output positive

	
	gray 
	Voltage/current output negative

	
	blue
	NC

	
	yellow
	NC


Note: Please be careful not to connect the wrong wiring sequence, the wrong wiring will cause the equipment to burn. At the same time, it must be noted that the voltage/current positive output is an active output and the voltage/current positive output must not be connected to the positive position of the power supply, which will definitely cause burnout

The factory default provides 1.25 meters of wire, customers can extend the wire as needed or wire in order.

Note that there is no yellow line in the line sequence that may be provided in some factory batches. At this time, the gray line is equivalent to replace the yellow line.

2.3Quick test method
Select a suitable measurement location, avoid rocks, ensure that the steel needle does not touch hard objects, throw away the surface soil according to the required measurement depth, maintain the original tightness of the soil below, hold the sensor vertically and insert it into the soil. Do not shake left and right. It is recommended to measure multiple times for average value within a small range of a measuring point.
2.4Buried measurement method
Dig a pit with a diameter of >20cm vertically, insert the sensor needle horizontally into the pit wall at a predetermined depth, and fill the pit tightly. After a period of stability, measurement and recording can be carried out for several days, months or even longer.
2.5 Notes
1. All steel needles must be inserted into the soil during measurement.

2. Avoid strong sunlight directly shining on the sensor and cause excessive temperature. Pay attention to lightning protection in the field.

3. Do not bend the steel needle violently, pull the lead wire of the sensor forcefully, and do not hit or hit the sensor violently.

4. The sensor protection grade is IP68, and the sensor can be soaked in water.

5. Due to the presence of radio frequency electromagnetic radiation in the air, it is not suitable to stay in the air for a long time with electricity.
Chapter 3 Wiring Instructions

The analog sensor wiring is simple, only need to connect the wire to the designated port of the device. The device supports 3-wire wiring.

The following figure shows the wiring method of voltage type sensor. Connect the sensor's power cord (brown wire and black wire) to the power supply; the white wire of the sensor is the signal positive of the signal being connected to the acquisition device, and the voltage of the white wire is the output voltage; The gray line of the sensor is the negative signal of the signal that is connected to the voltage acquisition device, and the voltage of the gray line is the reference voltage, which is 0V consistent with the voltage of the black line.

3.1Typical three-wire wiring method

对于典型的三线制接线，省略蓝线、黄线和灰色即可，在传感器中灰线与黑线短路，因此可以省略灰线。

For the three-wire current wiring method, after connecting the power cord (brown wire and black wire) of the sensor to the power supply, only the white signal of the sensor is connected to the signal positive of the current acquisition device.
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For the three-wire voltage connection method, after connecting the power cord (brown wire and black wire) of the sensor to the power supply, only the white wire of the sensor is connected to the signal positive of the voltage acquisition device.
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Chapter 4 The meaning of analog parameter
4.1 Analog 4-20mA current loop
	Current value
	Conductivity

	4mA
	0us/cm

	20mA
	10000us/cm


    The calculation formula is PConductivity=(I(current)-4mA)*625us/cm

     The unit of I is mA.

     For example, the collected data Iout+ in the current situation is 8.25 mA, and the calculated soil Conductivity value is 2656.25 us/cm.
4.2Analog 0-10V voltage output
	Voltage value
	Conductivity

	0V
	0us/cm

	10V
	10000us/cm


    The calculation formula is PConductivity=V (voltage) us/cm

     The unit of V is mV.

     For example, the data Vout+ collected in the current situation is 3515mV, and the calculated soil Conductivity value is 3515us/cm.
4.3Analog 0-5V voltage output
	Voltage value
	Conductivity

	0V
	0us/cm

	5V
	10000us/cm


      The calculation formula is PConductivity=V (voltage)*2us/cm

     The unit of V is mV.

     For example, the collected data Vout+ in the current situation is 4228mV, and the calculated soil Conductivity value is 8456us/cm.
Chapter 5 Appendix
5.1Product additional instructions

"How to use a multimeter to assist debugging": A multimeter is a very important auxiliary debugging tool. Once you find an error between the readings and your own expectations, it is very necessary to use the multimeter to assist debugging.

"Description of the quantization accuracy and resolution of analog products": The concept of quantization accuracy and resolution of analog products, how to calculate, and how to choose the correct range.

"Analog product deviation source and deviation elimination": When the analog product has an error in the reading, the cause of the error, the type of error and how to eliminate the error.
5.2Warranty and after-sales
The warranty clauses follow the sensor after-sales clauses of Weihai Jingxun Changtong Electronic Technology Co., Ltd., two years for the sensor host circuit part, one year for gas-sensitive probes, and three months for accessories (housing/plugs/cables, etc.).
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