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 Modbus . 

.  ASCII  RTU (Remote Terminal Unit).

 1.  ASCII  RTU.

ASCII (7- ) RTU(8- )
 ASCII 

0-9,A-F
8-

1 1
 (LSB ) 7 8

./ . ./ .
1  2 1  2
LRC (Longitudinal Redundancy
Check). LRC

CRC (Cyclical Redundancy
Check). CRC_16

 ASCII , 

, , , FORTRAN.  RTU

, .

 RTU  8- .  ASCII

 RTU  4-  ( ),

.  ASCII ,  RTU , 

 - . ,  RTU 

.  ASCII  1

.
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. SL .(

 SL).

, .  SL 
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, MS . 

, ,  SL. 

, MS .

, RTU  ASCII, 

.  RTU  (8 ). 

 ASCII  (7 ). 

, . 

.

. 

.

 Modbus 

. 

: CRC  LRC. 

. RTU  CRC,  ASCII  LRC.  CRC  LRC .

 CRC  LRC .

CRC-16 (Cyclic Redundancy Check).
 ( , )

, 

(MSB) . 16 (  16 ), 
16 15 2+1,  (11000000000000101). 

,  16-  (

, ) 

 ( ) . ,

 CRC,  ( 16 15 2+1). 
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, .(

 CRC ).  2 (

). _CRC.

, , 

 (LSB) .  CRC, ,

 MSB . , 

CRC ,  MSB . 

. MSB , 

, .  1010 0000 0000 0001 ( 001 ). , 

, , 

 CRC.

 CRC-16 :

1.  16-  FFFFH.
2.  XOR .

.
3. .
4. ,  XOR 

 1010 0000 0000 0001 ( 001 ).
5. ,  3.
6.  3  4 ,  8 .
7.  XOR .
8.  3-7 ,  XOR 

.
9.  CRC 

.

 1.  CRC  -  SL  02.

16- MSB
1111 1111 1111 1111

02 0000 0010
1111 1111 1111 1101

 1  0111 1111 1111 1110 1
 1010 0000 0000 0001

1101 1111 1111 1111
 2 0110 1111 1111 1111 1

 1010 0000 0000 0001
1100 1111 1111 1110

 3 0110 0111 1111 1111
 4 0011 0011 1111 1111 1

 1010 0000 0000 0001
1001 0011 1111 1110

 5 0100 1001 1111 1111
 6 0010 0100 1111 1111 1

 1010 0000 0000 0001
1000 0100 1111 1110

 7 0100 0010 0111 1111
 8 0010 0001 0011 1111 1

 1010 0000 0000 0001
1000 0001 0011 1110

07 0000 0111
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16- MSB
1000 0001 0011 1001

 1 0100 0000 1001 1100 1
 1010 0000 0000 0001

1110 0000 1001 1101
 2 0111 0000 0100 1110 1

 1010 0000 0000 0001
1101 0000 0100 1111

 3 0110 1000 0010 0111 1
 1010 0000 0000 0001

1100 1000 0010 0110
 4 0110 0100 0001 0011
 5 0011 0010 0000 1001 1

  1010 0000 0000 0001
1001 0010 0000 1000

 6 0100 1001 0000 0100
 7 0010 0100 1000 0010
 8 0001 0010 0100 0001

HEX 12 HEX 41
 CRC-16

)
12 41 07 02
0001 0010 0100 0001 0000 0111 0000 0010

LRC(Longitudinal Redundancy Check).
 ASCII  LRC.  -  8- ,

 ASCII  (hex). 

 hex , 

, .  LRC 

 LRC.  LRC , CR, LF 

-ASCII .

 2.  LRC  -  8-  SL 
 02.

0  2 0000 0010
0  1 0000 0001

 (HIGH) 0  0 0000 0000
(LOW) 0  0 0000 0000

(HIGH) 0  0 0000 0000
(LOW) 0 8  + 0000 1000

0000 1011
    1111 0100
   +1        1

1111 0101
F  5 F  5

,
 LRC.  8 , 

 8 .

0000
0000
0000
0000
0000
0000

0010
0001
0000
0000
0000
1000
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1111
0000

0101
0000

 Modbus.
,  MS  SL. 

Modbus , . ,

 ASCII  RTU.( . . 1-4

 1-5). ,   

,    ASCII.  80

,  7-  ASCII (0-9,A-F)

.

 ASCII.
 ASCII  ‘:’, 

,  (CR)  (LF), .

, 

, .

 3.  ASCII.

EOF 

: 2 
16-

2 
16 

N * 4

N * 16 

2 
16 

CR LF

 RTU.
 RTU .

. , 

 3.5 , ,

,   - 

  .

 4.  RTU.

1 2 3 1 2 3
8  8  N * 8  16 

.
 8-

 RTU  2-  ASCII.  SL

, ,  MS.
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 SL 

, .  SL ,  SL  MS, 

 SL .  0.  SL

, 

.

 SL . 

Modbus 

Modbus.

 SL , 

MS, . (  ). , 

.

 2.  Modbus.

01 READ COIL STATUS
(ON/OFF) .

02 READ INPUT STATUS
(ON/OFF) .

03 READ HOLDING REGISTERS
.

04 READ INPUT REGISTERS
.

05 FORCE SINGLE COIL
 ON  OFF.

06 FORCE SINGLE REGISTER
.

07 READ EXCEPTION STATUS  (ON/OFF) 
, 

.

.
08 LOOPBACK DIAGNOSTIC TEST ,  SL 

.
11 FETCH EVENT COUNTER

COMMUNICATIONS
 MS 

.
12 FETCH COMMUNICATIONS EVENT

LOG
 MS ,

 Modbus  SL.
, 

.
13 PROGRAM  MS  SL.
14 POLL PROGRAM COMPLETE  MS  SL

 SL 

. SL 

. 
, 
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PROGRAM.
15 FORCE MULTIPLE COILS  (ON/OFF)

.
16 FORCE MULTIPLE REGISTERS

.
17 REPORT SLAVE I.D.  MS 

 SL .
19 RESET COMMUNICATIONS LINK  SL 

.
.

20-64 
Modbus

65-72 
.  Modicon.

73-119 ILLEGAL FUNCTION
120-127  Modicon 

.
128-255 

.

.
,  SL , 

 SL .

.
 MS  SL . , 

, 

.   SL

 MS . 

 MODBUS.

 ASCII  LRC,  RTU – CRC.

, 

.  ( , 

 – , ,  – 

.)

ERROR
CHECK

DATA FUNCTION
CODE (03)

ADDRESS
(01)

SL 
1

MODBUS MS

⇒

ADDRESS
(01)

FUNCTION
CODE (03)

DATA ERROR
CHECK

MODBUS SL

⇒
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⇐

 SL 
 1

, ,

⇐

.
.  SL 

,  MS,  SL, , 

. ,  – 

,  1.   

.

01 ILLEGAL FUNCTION
 SL. 

 – POLL PROGRAM COMPLETE,
, 

.
02 ILLEGAL DATA ADDRESS , , 

 SL.
03 ILLEGAL DATA VALUE

 SL.
04 FAILURE IN ASSOCIATED DEVICE SL 

.
05 ACKNOWLEDGE SL 

. 

 POLL PROGRAM COMPLETE.

,  SL 
 REJECTED MESSAGE.

06 BUSY, REJECTED MESSAGE , 
SL 

. 
.

07 NAK-NEGATIVE ACKNOWLEDGMENT 
. 

.

 SL 

0A 01 04 A1 00 01 4F
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 1245  SL  10, , 

 1 , . , 

.

 SL 
0A 81 02 73

.  02 .

 MODBUS.

, 

 MODBUS. ,

.

 1-6, 15  16 

.  1, 5  15  (0 )),

 2  (1 )),  4  (3 )),

 3,6  16  (4 )). 

MODBUS . ,  584,

  40001- ,  0. ,  00127  0126.

 RTU  ASCII.

.

, .3-1.

.

06 03 00 6B 00 03 89 LRC

 4108-4110  SL  06. 

 RTU  ASCII :

RTU ASCII
:

0000 0110 0 6
0000 0011 0 3

H.O. 0000 0000 0 0
L.O. 0110 1011 6

H.O. 0000 0000 0 0
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RTU ASCII
L.O. 0000 0011 0 3

0111 0101 8 9
1010 0000

Trailer CR LF

RTU ASCII
:

0000 0110 0 6
0000 0011 0 3
0000 0110 0 6

H.O 0000 0010 0 2
L.O. 0010 1011 2 B
H.O. 0000 0000 0 0
L.O. 0000 0000 0 0
H.O. 0000 0000 0 0
L.O. 0110 0011 6 3

CRC 6 1

Trailer CR LF
 11 23 

ASCII  RTU .

 1. .

.
 (1/0) . 

.  SL , , 

, 

.

 2000 . , 

, 

.  (  1 = 0,  2 = 1 .).

 0020 – 0056  17.

11 01 00 13 00 25 B6 LRC

.
.
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20-27 28-35 36-43 44-51 52-56

11 01 05 CD 6B B2 0E 1B D6

. 

 SL, , , . 

, 

.  8- , 

.

 20-27  CDH = 1101 1101. , ,  27, 26, 23,

22  20 . . 

 8- ,  (1BH) .

, 
.

 2. .
.

) 

 SL. . 

 SL , , 

.

 2000 . , 

, . 

 (10001 = 0, 10002 = 1 .).

.3-2  10197-10218  SL 

 17.

11 02 00 4 00 16 13 LRC

.

.3-5.

 SL, , , 

.  (1 = ON, 0 = OFF). 

, 

.  8, 

.  RTU .
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 SL , 

. 

, .

10197-
10204

10205-
10212

10213-
10218

11 02 03 AC DB 35 2E LRC

 10197-10204 = ACh = 1010 1100. , ,  10204,

10202, 10200  10199  ON. 

.

 22 ,  (35h = 0011 0101)  6

 (10213-10218)  8- .   .

 3. .
.

 16-

 SL.  125 . ,

, 

.  (40001 = 0, 40002 = 1 .).

.

 40108-40110   SL  17.

 (N)

11 03 00 6B 00 03 7E LRC

.

 SL , 

.  2 , 

.  – 2 . 

,  – .

 SL , 

.  SL 

, . , 

, .

 40108-40110, 

, , 555, 0, 100,  SL  17.
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40108 40108 40109 40109 40110 40110
11 03 06 02 2B 00 00 00 64 55 L

R
C

 5. .

.

.  (  1 =

0,  2 = 1 .).  65280 (FF00H)  1,  0 –  0. 

. 

.

 1  0173  SL 17.

 0 

11 05 00 AC FF 00 3F LRC

.

.

 6. .
.

. 

, SL .

 0 ( ),   SL, 

, .

.  5, 6, 15  16.

 40136  926  SL  17.

40136 40136 926 926
11 06 00 87 03 9E C1 LRC

.

.

 8. .
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.

.

 2 ,  SL 

,  2 , , .

00 
01  ( )
02 
03 
04  SL  (Listen

Only Mode)
05 
06 ,  MODBUS.
07 .
08 , .
09 ,  SL.
10 ,  SL .
11 ,  SL 

 NACK.
12 ,  SL 

 BUSY.

 (  0) SL    17.

1

11 08 00 00 00 00 0B LRC

.

2

11 08 00 00 00 00 0B LRC

 7. .
.

, ,

, . 

.

1 .
2 .
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 7 

. 

. .

.

 SL  17.

11 07 E8 LRC

.

.

, .

11 07 6D 7B LRC

,

.

 16. .
.

.

 FFFFH.

. 

 SL  0, , 

 ( ).

 SL  17  40136, 40137  0 00 0,

0102.

40136 40136 40137 40137

11 10 00 87 00 02 04 00 0A 01 02 45 LRC

.

 SL, , 

.
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11 10 00 87 00 02 56 LRC

 17. .
.

 17.

11 11 DE LRC

.

.

.

 « » :

ASCII , 
: “VZLJOT AA.BB.CC.DD”

ASCII , .

.
Unsigned  (2 ).

, 

.

, .

.

MS Master. , .
SL Slave. , .
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