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Modbus RTU &z EFE
B 2R 4 %0

Master: 35 85T U5 5% 1, 78EY 400001~400004 (21 4 @ WORD).
[E) 5 E UL ES B2R9 Slave(1):[BIfEEH, EE] 400001~400004 21
[a] 5 UL B1R9 Slave(2): ik 5k A ¥, A 2] fE.
&) 5 72 WS B2R9 Slave(5): 55k A ¥, A Bl fE.

Master: 35 3BT U555 5, 5 A 400010~400011 (% 2 @ WORD).
B 5 2 UL ET B9 Slave(1): 5 5% A4, A [ fE.
[E) 55 LES B1R9 Slave(2): 1555 A ¥, A Q] f&.
[EF5 U 8189 Slave(5): [EIFEEE, #F #2ULAY 400010~400011 £ 8], B AEHIR AR BEHUE.

Master: 3 L 38 IA5E 2, 58 HY 400020~400021(8= 2 1@ WORD).
&) 5 2 UL ET BIR9 Slave(1): 5 5% A ¥, A 2] fE.
[E 5 U E 8289 Slave(2):EIf&E, 2] 400020~400021 E &L
&) s 2 WSS B1R9 Slave(5): 55k A ¥, A [l fE.

ot uhSE, AR, S N OB PR B RIE L.

Modbus RTU &zl 31 &

https://modbus.org/docs/PI MBUS 300.pdf Page9

START ADDRESS FUNCTION DATA CRC END
CHECK
T1-T2-T3-T4 8BITS 8BITS nx8BITS 16 BITS T1-T2-T3-T4

Figure 4 RTU Message Frame

PI-MBUS-300 Modbus Protocol 9
Modbus RTU ZLAS IR (START,END) 2R1& 7 3 €. B REIE1E AR 3.5 FroE ks,
(LL9600N81 51&,(1/9600)*10)*3.5=3.645ms)
ADDRESS ##fiL: 127x Slave I43%
FUNCTION #8fi7: 7RI BRINEER (REEEER A, 282 0,1,3,47)
DATA B EEE <BHINEEN > AAENEREN, FL2E BMINBEHEL.

CRC CHECK 1#fi:ModbusRTU 1@ &#5(CRC16), CRC16 2 0] 2%
https://modbus.org/docs/PI MBUS 300.pdf Pagell4
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AEHY 01 Read Coil Status page24

° BA 05 Force Single Coll page32

1 AEHY 02 Read Input Status page26

3 AEHY 04 Read Input Registers page30

A HY 03 Read Holding Registers page28

4 BE-EHEA 06 Preset Single Register page34
ZESEBEA 16(10 Hex) Preset Multiple Regs page46
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ModbusRTU #E:lii &

#if5l(Master)

Master :EHXIL5% 33,221 401000~401003 (https://modbus.org/docs/PI MBUS 300.pdf page28)

03

Read Holding Registers

Description

Reads the binary contents of holding registers (4X references) in the slave.
Broadcast is not supported.

Appendix B lists the maximum parameters supported by various controller models.

Query

The query message specifies the starting register and quantity of registers to be
read. Registers are addressed starting at zero: registers 1-16 are addressed as

0-15.

Here is an example of a request to read registers 40108—-40110 from slave device

17:

QUERY
Example

Field Name (Hex)
Slave Address 1"
Function 03
Starting Address Hi 00
Starting Address Lo 6B

No. of Points Hi 00

No. of Points Lo 03

Error Check (LRC or CRC) —

Figure 14 Read Holding Registers - Query

Slave Address 21H | U55%:33, % 16 &N 21H.

Function 03H | IN8EHE:03, 5578 16 #41 O3H.

Starting Address Hi | 03H | &2{ 401000, ¥ fEithit & 999, (it R Ki= S EUEHRIF 4, BIF R 1)
Starting Address Lo | E7H ik 999 EhL 16 #EAI 03E7H.

No. of Points Hi 00H |401000~401003, &4 4 18, =58 16 #A1 0004H.

No. of Points Lo 04H

CRC Lo F3H |CRC16[210303E70004] = 1AF3H

CRCHi 1AH

FrLL Master 2 :BEUILSE 33,281 401000~401003, 253X 8Bytes, [ 210303E70004F31A].
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ModbusRTU &l I E1&E65l(Slave)

Slave(33)[a]f& EHUIL 5% 33,227 401000~401003
(https://modbus.org/docs/PI MBUS 300.pdf page29)

Response

The register data in the response message are packed as two bytes per register,
with the binary contents right justified within each byte. For each register, the first
byte contains the high order bits and the second contains the low order bits.

Data is scanned in the slave at the rate of 125 registers per scan for 984-X8X
controllers (984-685, etc), and at the rate of 32 registers per scan for all other

controllers. The response is returned when the data is completely assembled.

Here is an example of a response to the query on the opposite page:

RESPONSE
Example

Field Name (Hex)
Slave Address 11
Function 03
Byte Count 06
Data Hi (Register 40108) 02
Data Lo (Register 40108) 2B
Data Hi (Register 40109) 00
Data Lo (Register 40109) 00
Data Hi (Register 40110) 00
Data Lo (Register 40110) 64
Error Check (LRC or CRC) —

Figure 15 Read Holding Registers - Response

The contents of register 40108 are shown as the two byte values of 02 2B hex, or
555 decimal. The contents of registers 40109-40110 are 00 00 and 00 64 hex, or
0 and 100 decimal.

PI-MBUS-300 Data and Control Functions 29
Slave Address 21H | Uh5E:33, 50 16 U 21H.
Function 03H | ThEE#S:03, & 5% 16 #11 03H.
Byte Count 08H |REEVEZI4 18 WORD, &1L 8 {8 BYTE, &% 16 #1u 08H.

Data Hi (401000) 30H | FEERREEA:12345
Data Lo (401000) 39y | A 16 A1 3039H.

Data Hi (401001) | D4H | JB:#$15:54321
Data Lo (401001) | 31H |~/ L6 D43IH.

Data Hi (401002) | 1AH | T3 #%:6666
Data Lo (401002) 0AH R 16 #EN TA0AH.

Data Hi (401003) | 22H | fA:a%:%(7%:8888

Data Lo (401003) | BgH | -7 16JEMI 22B8H.

CRC Lo C4H | CRC16[2103083039D4311A0A22B8] = 18C4H
CRC Hi 18H

A Slave(33) % (ol /& £ 1k, 58 BVIG 5% 33,281 401000~401003,
Z2{H3% 13Bytes, [ 2103083039D4311A0A22B8C418].
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ModbusRTU &il# € CRC st EBE
BR 7 R RS R PR T RO 2 2085 (https://modbus.org/docs/PI MBUS 300.pdf Pagelld)SoEHRES
THETIRE

https://www.lammertbies.nl/comm/info/crc-calculation

EASTEER 210303E70004, Input type:#E Hex, #Zif[Calculate CRC], BE o] & H Ox1AF3

B On-line CRC calculationand - X 4

C { & lammertbies.nl/comm/info/crc-calculation o 3 ) Bk

nmert Bies Interfaci

LA On-line CRC calculation and free
+ RS5-232 Specifications ”bra ry

+ The serial UART
= Introduction on CRC calculations
* Free CRC calculation routines for download

+ PLC Cables
"210303E70004" (hex)
+ Modbus Interface

+ RS-232 Cables

1 byte checksum 18

+ VoIP Overview CRC-16 Ox01F3

+ Software Downloads I CRC-16 (Modbus) 0x1AF3 I
CRC-16 (S1CK) OX0ACD
CRC-CCITT (XModem} 0x6083
CRC-CCITT (OxFFFF) Ox6E93
CRC-CCITT (0x1DOF) 0x51BD
CRC-CCITT (Kermit) OxCA7A
CRC-DNP 0xC278
CRC-32 0Ox83E7A032

210303E70004 | [ Calculate CRC

Input type: O ASCIIT ® Hex

Introduction on CRC calculations

Whenever digital data is stored or interfaced, data corruption might occur. Since the beginning of computer
science, people have been thinking of ways to deal with this type of problem. For serial data they came up with
the solution to attach a parity bit to each sent byte. This simple detection mechanism works if an odd number of
bits in a byte changes, but an even number of false bits in one byte will not be detected by the parity check. To
overcome this problem people have searched for mathematical sound mechanisms to detect multiple false bits.
The CRC calculation or cyclic redundancy check was the result of this. Nowadays CRC calculations are used in all
types of communications. All packets sent over a network connection are checked with a CRC. Also each data
block on your hard-disk has a CRC value attached to it. Modern computer world cannot do without these CRC
calculation. So let’s see why they are so widely used. The answer is simple, they are powerful, detect many
types of errors and are extremely fast to calculate especially when dedicated hardware chips are used.

One might think, that using a checksum can replace proper CRC calculations. It is certainly easier to calculate a
checksum, but checksums do not find all errors. Lets take an example string and calculate a one byte
checksum. The example string is "Lammert” which converts to the ASCII values [ 76, 97, 109, 109, 101, 114,
116 ]. The one byte checksum of this array can be calculated by adding all values, than dividing it by 256 and
keeping the remainder. The resulting checksum is 210. You can use the calculator above to check this result.

In this example we have used a one byte long checksum which gives us 256 different values. Using a two byte
checksum will result in 65,536 possible different checksum values and when a four byte value is used there are
more than four billion possible values. We might conclude that with a four byte checksum the chance that we
accidentally do not detect an error is less than 1 to 4 billion. Seems rather goed, but this is only theory. In
practice, bits do not change purely random during communications. They often fail in bursts, or due to electrical
spikes. Let us assume that in our example array the lowest significant bit of the character 'L" is set, and the
lowest significant bit of character 'a’ is lost during communication. The receiver will than see the array [ 77, 96,
109, 109, 101, 114, 116 ] representing the string "M mmert". The checksum for this new string is still 210,
but the result is obviously wrong, only after two bits changed. Even if we had used a four byte long checksum

S2EER:

Modicon: https://www.se.com/tw/zh/work/products/master-ranges/modicon/
Modbus: https://zh.wikipedia.org/wiki/Modbus

CRC Calculation: https://www.lammertbies.nl/comm/info/crc-calculation

Modbus 3% https://modbus.org/docs/Pl MBUS 300.pdf
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