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Product profile

Soil integrated sensor is a sensor integrating

nitrogen, phosphorus, potassium, temperature,

humidity and PH parameters. By measuring the

dielectric constant of the soil, it can directly and

stably reflect the true water content of various

soils. It is suitable for soil moisture monitoring,

scientific experiments, water-saving irrigation,

greenhouse, flowers and vegetables, grassland

and pasture, soil quick testing, plant culture,

sewage treatment, fine agriculture and other

occasions. The sensor input power supply,

induction probe, signal output are completely

isolated, safe and reliable, beautiful appearance,

convenient installation, the probe is made of

stainless steel, corrosion resistance, stable

performance.

technical parameter

Soil integrated sensor parameters
service
voltage DC 12V

power
dissipation 10mA@12V DC

communicati
on mode RS485

Baud rate 9600bps

Range and
accuracy

Temperature range: -50-
-100℃
Temperature accuracy: ±
0.5℃
Moisture range: 0% - -100%
RH
Moisture accuracy: ± 3%
Nitrogen, phosphorus and
potassium range: 0- -2000mg /
Kg
Nitrogen, phosphorus and
potassium accuracy: ± 2%
PH range: 0-14 PH
PH accuracy:±0.1pH

work
environment -40~80℃

sealing
material Black epoxy resin

Product characteristics
 Set multiple parameters integrated, one

machine multiple test
 The signal is stable with high accuracy
 Wide measurement range and good linearity
 Corrosion-resistant, waterproof, safe and
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reliable
 Easy to install, easy to use, and long

transmission distance
 Low power consumption, can be long time

uninterrupted detection

Wiring method

(1) If the weather station produced by the

company is equipped, the sensor can be

directly connected with the corresponding

interface on the weather station.

(2) If the sensor is purchased separately, the

sensor matching line order is as follows:
Line color definition

red Power positive pole
black Power anode
yellow RS485+
blue RS485-

Installation and measurement

(1) rapid measurement method: select the

appropriate measurement site, avoid stones, to

ensure that the electrode wont encounter hard

objects such as stones, according to the required

measurement depth plane topsoil, keep the soil

under the original tightness, grip sensor vertically

inserted into the soil, to ensure that the probe

fully inserted, insert not before and around, to

ensure close contact with the soil. It is

recommended to average multiple times in a

small range of a measuring point.

(2) Buried measurement method: according

to the required depth, the vertical diameter is

greater than 20 cm, the depth according to the

measurement needs, and then the sensor probe

is horizontally inserted into the pit wall at the

established depth, the pit is buried and

compacted to ensure the electrode precision

contact with the soil. After stabilizing for a period

of time, it can be tested and recorded for several

consecutive days, months or even longer.

If in a hard surface survey, drill first (the pore

diameter should be less than the probe diameter),

inserted into the soil, compacted and measured.

The sensor shall prevent violent vibration and

shock, and shall not be struck with hard objects.

MODBUS Communication protocol
Communication parameters: port rate 9600, data
bit 8 bits, no check bit,
Two communication interval of at least 1000ms
or above.
[1] Write to the device address
Send to: 00 10 Adress CRC16 (5 Bytes)
Return: 00 10 CRC 16 (4 Bytes)
Note: 1. The address bit of the read and write
address command must be 00.
2.Adress is 1 byte, ranging from 0-255.
For example: Send: 00 10 01 BDC 0

Return: 00 10 00 7C
[2] Read the device address
Send: 00 20 CRC16 (4 bytes)
Return: 00 20 Adress CRC16 (5 Bytes)
Description: Adress is 1 byte, ranging from
0-255.
Example: Send: 00 20 00 68
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Return: 00 20 01 A9 C0
A. Read the real-time data:
Suppose the equipment address is 0x 01, the
effective range is 0~ 254,0 is the broadcast
address.
If sent: 01 03 00 00 00 07 25 CA
orde

r

num

ber

meaning
shift

ing

Byte

numb

er

explain

1
device
address

0 1

The unique

address of the

device

2

Operating

code

(read)

1 1
Fixed value of

0x03

3
Register
start

number
2 3

The first
register

number of the
read

4
Number of

read
registers

5 1
Sensor

parameters

5
CRC 16

calibration
6 2

Low before

high after

Equipment return:
01 03 0E xx xx xx xx xx xx xx xx xx xx xx xx xx xx
CRC16
orde

r

num

ber

meanin

g

shifti

ng

Byte

numb

er

explain

1
address

field
0 1 Address (0x01)

2
action

code
1 1

Read-only

(0x03)

3
Data
length
domain

2 1 DL

4
data

field
3 14

PH: 0 x 7 FFF
is invalid /
missed

5

Calibrati

on

domain

5 2
Low before

high after

Operation code: fixed to 0x03, namely read
operation, not supported.
Register address start number: range 0-15,
indicating the first register number to be read.
B. Device return data frame:
Communication example (obtaining sensor
data):
Sent: 01 03 00 00 00 07 25 C A
Return: 01 03 0E 01 23 01 46 05 47 02 D7 00 AB

00 9D 01 A3 F7 15
01 23 is temperature value data, 01 46 is

humidity value data, 05 47 is conductivity data,
02 D7 is PH data, 00 AB is nitrogen data, 00 9D
is phosphorus data, 01 A3 is potassium data,
with PH value retaining two decimal points,
temperature and humidity retain one decimal
point, and conductivity, nitrogen, phosphorus and
potassium are integer.
To read a parameter individually, you can
change the register start bit separately
parameter Register

the
location

parameter Register
the
location

temperatu
re

00 00 nitrogen 04 00

humidity 01 00 phosphoru
s

05 00

PH price 03 00 potassium 06 00

If you read the PH value separately: send 01 03
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0 03 00 01 74 0A
Returns 01 03 02 03 67 F9

5E
C. Calculation of the CRC 16 calibration code
1) One preset 16-bit register is hex FFFF (i. e. all

1); call this register a CRC register;
2) Different the first 8-bit binary data (the first

byte of the communication information frame)
from the lower 8-bit 16-bit CRC register, and
put the result in the CRC register;

3) Move the content of the CRC register to one
right (facing low) to fill the highest position
with 0, and check the displacement after the
right shift;

4) If the displacement is 0: repeat step 3 (move
one bit right again);
If the displacement is 1: CRC register is
different from polynomial A001
(10100000000000001);

5) Repeat steps 3 and 4 until the right move 8
times, so that the entire 8-bit data is
processed;

6) Repeat steps 2 to steps 5 to process the next
byte of the communication information frame;

7) After calculating all the bytes of the
communication information frame according
to the above steps, the high and low bytes of
the resulting 16-bit CRC register are
exchanged;

8) The final CRC register content is the CRC 16
code.(CRC code is low before and high
sequence)

direction for use

Connect the sensor according to the

instructions in the wiring method, and then insert

the sensor probe pin into the soil to be measured,

turn on the power supply and the collector switch

to obtain the soil parameter value of the

measurement point.

matters need attention

1、Please check whether the package is in good

condition and whether the product model is with

The selection is the same;

2, do not live wiring, wiring can be checked after

the power;

3. The length of the sensor line will affect the

output signal of the product. Do not change

the components or wires welded when the

product leaves the factory. If there is any

change, please contact the manufacturer;

4、Sensor belongs to precision device, users do

not use when using

Remove, contact sensor with sharp object or

corrosive liquid

Surface to avoid damage to the product;

5、Please keep the verification certificate and

qualification certificate, and accompany the

products during maintenance

Return together.
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