aixi-SHS Water Leakage Locating Sensor 485 Modbus RTU

Communication Protocol

RS485 #1525

Modbus RTU
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RS485 communication parameters Modbus RTU

The factory default data transmission rate is 9600bps Data transmission
format N (no parity check), 8 (data bits), 1 (stop bit)

Device default address 01

RS485 wiring port

Standard two-wire asynchronous communication, RS+, RS-

A2
RIEATA
protocol content
Send command:
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Address Function code | Data start bit | Number of data | CRC16
(high bit + low | (high bit + low | checksum
bit) bit)
1 byte 1 byte 1 byte+1 byte 1 byte+1 byte 2 byte
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Return info.
His ik hRery K B E R | CRC16 A5
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Address Function code | Byte length Data value | CRC16
(high bit + low | checksum
bit)
1 byte 1 byte 1 byte 1 byte+1 byte 2 byte

Thiehd: 0x04 Txif] %4 Huhk

41

bk A R O F R I% 01 04 00 00 00 01 31 CA

H—7 01 Hhkig 04 ThAERD




B E 01 04 02 00 01 78 FO  ZEPUAL 01 FnBes bty 01

Function code: 0x04 query device address

Example: Address query serial port sends 01 04 00 00 00 01 31 CA first
digit 01 address code 04 function code

Device returns 01 04 02 00 01 78 FO fourth digit 01 indicates device address
is 01

wudk | ThEERS | Bokaatsr GEAHRAD | B0 GRAHIRAZD | CRCL6 K46

01 04 00 00 00 01 31 CA

Address | Function | Data start bit (high bit | Data digit (high bit + | CRC16

code + low bit) low bit) checksum
01 04 00 00 00 01 3
RFEE B
Return info.
Hodik hReRy FHKE B E R | CRC16 5
01 04 02 00 01 78 FO

VUL 01 ks bk

Address Function code | Byte length Data value (high | CRC16
bit + low bit) checksum

01 04 02 00 01 78 FO

The fourth digit 01 is the device address

IRFEA W O ERI%E 01 04 00 01 00 01 60 0A

w4 E 01 04 02 00 00 B9 30 H5PUAL 00 Fon ks IEH
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Status query serial port sends 01 04 00 01 00 01 60 0A

Device returns 01 04 02 00 00 B9 30 The fourth digit 00 indicates that the
device is normal

Device returns 01 04 02 00 01 78 FO The fourth digit 01 indicates a
four-core rope leakage alarm

Device returns 01 04 02 00 02 38 F1 The fourth digit 02 indicates a
four-core rope fault

Device returns 01 04 02 00 03 F9 31 The fourth digit 03 indicates a two-core
rope leakage alarm

Device returns 01 04 02 00 04 B8 F3 The fourth digit 04 indicates that both
the four-core and two-core lines are leaking




Device returns 01 04 02 00 05 79 33 The fourth digit 05 indicates a line fault
and a two-core line is leaking

WRAEEMKRIE Status query sent
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01 04 00 01 00 01 60 0A

Address | Function | Data start bit (high bit | Data digit (high bit + | CRC16

code + low bit) low bit) checksum

01 04 00 01 0001 60 0A

REMEE:  Return info.

His ik D ERY FHKE Bl (L HIRAL) | CRC16 &5

01 04 02 00 01 78 FO
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Address Function code | Byte length Data value (high | CRC16
bit + low bit) checksum

01 04 02 00 01 78 FO

The fourth digit 01 indicates the four-core rope water leakage alarm

His ik T RERY FHKE HlllE (L HIRAL) | CRC16 &5

01 04 02 00 02 38 F1
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Address Function code | Byte length Data value (high | CRC16
bit + low bit) checksum

01 04 02 00 02 38 F1

The fourth digit 02 indicates the four-core rope fault alarm

Hoik ThRERY FHKE Bl Gafi IRz | CRC16 K4

01 04 02 00 03 B9 30
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Address Function code | Byte length Data value (high | CRC16
bit + low bit) checksum

01 04 02 00 03 B9 30

The fourth digit 03 indicates the 2-core rope water leak alarm

His ik T RERY FHKE Bl e (mfrHIRAL) | CRC16 £56:

01 04 02 00 04 B8 F3

VUL 04 Ko PP Es 4 A 7K i




Address Function code | Byte length Data value (high | CRC16
bit + low bit) checksum

01 04 02 00 04 F8 F3

The fourth digit 04 indicates the 4-core rope water leak alarm

ik ThRerd THRKE Byl GafrHIRAL) | CRC16 K246

01 04 02 00 05 79 33
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Address Function code | Byte length Data value (high | CRC16
bit + low bit) checksum

01 04 02 00 05 79 33

The fourth digit 05 indicates the 4-core rope fault and 2-core rope water leak
alarm

O ERI%01 04 00 02 00 01 90 0A
PEAE 01 04 02 00 00 B9 30 FRTLIRAK
YA 01 04 02 11 E2 35 29 5 0x11E2 (4578 cm) AbJR7K
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Send 01 04 00 02 00 01 90 OA on the serial port

The device returns 01 04 02 00 00 B9 30, indicating no water leakage

The device returns 01 04 02 11 E2 35 29, indicating water leakage at Ox11E2
(4578 cm)

Query whether the device address 0x01 has water leakage

Send 01 04 00 02 00 01 90 OA on the serial port. The first digit 01 is the
address 0x90 0x0A is the CRC check code

The device returns 01 04 02 00 00 B9 30, indicating no water leakage

The device returns 01 04 02 11 E2 35 29, indicating water leakage at Ox11E2
(4578 cm)

REEHWRIE Status query sent
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Address | Function | Data start bit (high bit | Data digit (high bit + | CRC16
code + low bit) low bit) checksum
01 04 00 02 00 01 90 0A
RMEMEE:  Return info.
His ik T ERY FHKE HlllE (R HIRAL) | CRC16 &5
01 04 02 00 00 B9 30
=, HPUAL 00 00 FonPUE4a K
Address Function code | Byte length Data value (high | CRC16
bit + low bit) checksum
01 04 02 00 00 B9 30

The third fourth digit 00 00 indicates the 4-core rope is normal (without
water)
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Mkt Thret THRE Bl e (RfLHIRAL) | CRC16 A5
01 04 02 11 E2 35 29

B=, EUULL 11 E2 Fix 4578cm AbH /K

Address Function code | Byte length Data value (high | CRC16
bit + low bit) checksum
01 04 02 11 E2 3529

The third fourth digit 11 E2 indicates there is water leak at 4578cm

TR MK AW K% 01 04 00 03 00 01 C1 CA
B 01 04 02 61 A8 91 1E  FRiR/KL4EKEE A 0x61A8 (2500 cm)

ZkHLEE AR AR % 01 04 00 04 00 01 70 OB

B E 01 04 02 00 02 38 F1 ZBPUALN 02 Fon gk LA A 2

The total length of the leaking rope is queried through the serial port: 01 04 00 03 00 01
Cl1 CA

The device replies: 01 04 02 61 A8 91 1E, indicating that the length of the leaking rope
is 0x61A8 (2500 cm)

The relay working mode is queried through the serial port: 01 04 00 04 00 01 70 0B
The device replies: 01 04 02 00 02 38 F1. The fourth digit is 02, indicating that the

relay mode is 2

et : 0x06 B34
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il 01 ¥ 199 (0xC7)

Rk dm 4 01 06 00 00 00 C7 C8 58
MALIR 7] 01 06 00 00 00 C7 C8 58




1: 2400
2: 4800
3: 9600
4. 14400
5: 19200
6: 38400
7: 56000
8: 57600
9: 115200

Btk 01 Bas B RFZaN 3 XJ Mg 9600

Rikfr4 01 06 00 01 00 03 98 OB

MALIRE 01 06 00 01 00 03 98 OB

bl 01 B K R /K 48 K B 10000em (0x2710) K 25000cm (0x61A8)
Rikdrd 01 06 00 02 27 10 32 36

MAHLIRE 01 06 00 02 27 10 32 36

Modify the baud rate of the device at address 01 to 3, which corresponds to 9600

Send command 01 06 00 01 00 03 98 OB

Slave returns 01 06 00 01 00 03 98 0B

Modify the length of the device at address 01 to detect water leakage rope 10000cm
(0x2710) and the maximum length 25000cm (0x61AS)

Send command 01 06 00 02 27 10 32 36

Slave returns 01 06 00 02 27 10 32 36

Bl 01 Va2 Ky 30 # (0x1E)  f2k 9999
Kikdr4 01 06 00 03 00 1E F9 C2
MALIE[E 01 06 00 03 00 1E F9 C2

1 REREE e
2 JR/KBhE
3 WERAKIIE

Bl 01 W& 4k d s TAER N 2 X MR /K S
KiEd4 01 06 00 04 00 02 49 CA
MAHLIEE 01 06 00 04 00 02 49 CA

Modify the alarm duration of address 01 device to 30 seconds (0x1E) Maximum 9999
seconds

Send command 01 06 00 03 00 1E F9 C2

Slave returns 01 06 00 03 00 1E F9 C2

1 Line fault action



2 Water leakage action
3 Fault water leakage action
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1.485 communication Modbus_RTU checksum CRC16 calculation method

2. Preset a 16-bit register to hexadecimal FFFF (i.e. all 1), and call this register the
CRC register.

3. XOR the first 8-bit binary data (the first byte of the communication information
frame) with the lower 8 bits of the 16-bit CRC register, and put the result in the CRC
register.

4. Shift the content of the CRC register right by one bit (towards the lower bit), fill the
highest bit with 0, and check the shifted bit after right shift.

5. If the shifted bit is 0, repeat step 4 (shift right by one bit again). If the shifted bit is 1,
XOR the CRC register with the polynomial A001 (1010000000000001). 6. Repeat
steps 4 and 5 until the right shift is 8 times, so that the entire 8-bit data is processed.

7. Repeat steps 3 and 6 to process the next byte of the communication information
frame.

8. After all bytes of the communication information frame are calculated according to
the above steps, the high and low bytes of the 16-bit CRC register are exchanged.

9. The final content of the CRC register is the CRC code.

Bt C 15 & IS HACAD
Attached is the implementation code in C language
ul6 CRC Check (u8 *CRC Ptr,u8 len)
{
ul6  CRC Value = 0;
u8 i = 0;
ug j = 0;

CRC Value = Oxffff;



for (i=0;i<len;i++)
{
CRC Value "=#(CRC Ptr+i)
for (j=0; j<8; j++)
{
if (CRC_Value & 0x0001)
CRC Value = (CRC Value >> 1) "~ 0xA001;
else CRC Value =(CRC Value > 1);
}

}
CRC Value = ((CRC Value >> 8) + (CRC Value << 8))://A¥nE{kfr

return CRC Value;



