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DMG -  
MODBUS®  

 
 DMG110 DMG210 RS485  Modbus RTU® Modbus ASCII®  
 DMG300 Modbus RTU®, Modbus ASCII® Modbus TCP®

 
 EXM 10 11     RS232 
 EXM 10 12     RS485 
 EXM 10 20     RS485 + 2  
 EXM 10 10     USB 
 EXM 10 13    

 DMG6…, DMG700, DMG800 DMG900 Modbus RTU®, Modbus ASCII®
Modbus TCP®   

 EXP 10 10      USB 
 EXP 10 11      RS232 
 EXP 10 12      RS485 
 EXP 10 13     

(Xpress Synergy) SCADA Modbus®
PLC  

 
 

M07 Modbus® n = 1…2  
 
 
 M07– (COMn, n=1…2) UoM   

P07.n.01   01 01-255 

P07.n.02  bps 9600 1200 
2400 
4800 
9600 
19200 
38400 
57600 
115200 

P07.n.03   8 bit – n 8 bit, no parity  
8 bit, odd  
8bit, even 
7 bit, odd 
7 bit, even 

P07.n.04   1 1-2 
P07.n.05   Modbus RTU Modbus RTU 

  Modbus ASCII  
Modbus TCP 

P07.n.06 IP   0.0.0.0 000.000.000.000 
255.255.255.255 

P07.n.07   0.0.0.0 000.000.000.000 
255.255.255.255 

P07.n.08 TCP-IP   1001 0-9999 
P07.n.09   Slave  

Gateway 
Mirror 

P07.n.10 /   Server Client 
Server 

P07.n.11 IP   0.0.0.0 000.000.000.000 
255.255.255.255 

P07.n.12 IP   1001 0-9999 

P07.n.13 IP   0.0.0.0 000.000.000.000 
255.255.255.255 

https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG800/DMG800/snp
https://www.lovatoelectric.cn/DMG900/DMG900/snp
https://www.lovatoelectric.cn/DMG700/DMG700/snp
https://www.lovatoelectric.cn/DMG300/DMG300/snp
https://www.lovatoelectric.cn/DMG210/DMG210/snp


 

 2 / 42  

MODBUS® RTU 

Modbus®RTU  
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DMG   

 
DMG110-210-300: 64 16  (128 ) 
(DMG300 5 : 80 16 160 ): 
DMG 6…-700-800-900: 80 16 160  
CRC CRC

 
T1 T2 T3

3.5  
DMG 3.5

 
 
 

MODBUS® 

: 
03 =  DMG  

04 =  DMG  

06 =   

07 =   

10 =   

17 = ID  
 

DMG 01 L2 22 16 16  
 

0
1 

0
4 

0
0 

1
5 

0
0 

0
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0
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0
4 

0
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F
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0
0 

E
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7
4 

 

https://www.lovatoelectric.cn/DMG300/DMG300/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
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 08h 

 04h 

(MSB)  00h 

(LSB)  0Fh 

(MSB)  00h 

(LSB)  08h 

(LSB)CRC C1h 

(MSB)CRC 56h 

 

 08h 
 04h 

 10h 
(MSB)  10h 00h 
(LSB)  10h 00h 

------------------------------------------ ---- 
(MSB)  17h 00h 
(LSB)  17h 00h 
(LSB)CRC 5Eh 
(MSB)CRC 83h 
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 08h 
 06h 

(MSB)  2Fh 
(LSB)  0Fh 
(MSB)  00h 
(LSB)  0Ah 
(LSB)CRC 31h 
(MSB)CRC 83h 

 

 08h 
 07h 

(LSB)CRC 47h 
(MSB)CRC B2h 

 

  
0  
1  
2  
3  
4  
5  
6  
7  

 

 08h 
 11h 

(LSB)CRC C6h 
(MSB)CRC 7Ch 
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 08h 
 11h 

 04 h 

01 –  82h 
02 – ( ) 04h 
03 – ( ) 00h 
04 – ( ) 01h 

(LSB)CRC …h 
(MSB)CRC …h 

  
01  
02  
03  
04  
06 ,  

 
 

 08h 
 10h 

(MSB)  20h 
(LSB)  01h 
(MSB)  00h 
(LSB)  02h 
(MSB)  00h 

(LSB)  00h 
(MSB)  00h 
(LSB)  00h 
(LSB)CRC 85h 
(MSB)CRC 3Eh 

 

 

 08h 
 10h 

(MSB)  20h 
(LSB)  01h 
(MSB)  00h 
(LSB)  02h 
(LSB)CRC 1Bh 
(MSB)CRC 51h 

 



 

 7 / 42  

MODBUS®ASCII  

. 

. 
 

2  
 

2  
 

N  
LRC 

2  CR LF 

 

 
: 08 04 00 0B 00 02 E7 CRLF 

 

 
 

: 08 04 04 00 00 A8 AE 9B CR LF 
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CRC RTU  

 

 

  

CRC  1 1 1 1  1 1 1 1  1 1 1 1  1 1 1 1   

           0 0 0 0  0 0 1 0   

 1 1 1 1  1 1 1 1  1 1 1 1  1 1 0 1   

1  0 1 1 1  1 1 1 1  1 1 1 1  1 1 1 0  1 

= 1  1 0 1 0  0 0 0 0  0 0 0 0  0 0 0 1   

 1 1 0 1  1 1 1 1  1 1 1 1  1 1 1 1   

2  0 1 1 0  1 1 1 1  1 1 1 1  1 1 1 1  1 

= 1  1 0 1 0  0 0 0 0  0 0 0 0  0 0 0 1   

 1 1 0 0  1 1 1 1  1 1 1 1  1 1 1 0   

3  0 1 1 0  0 1 1 1  1 1 1 1  1 1 1 1  0 

4  0 0 1 1  0 0 1 1  1 1 1 1  1 1 1 1  1 

= 1  1 0 1 0  0 0 0 0  0 0 0 0  0 0 0 1   

 1 0 0 1  0 0 1 1  1 1 1 1  1 1 1 0   

5  0 1 0 0  1 0 0 1  1 1 1 1  1 1 1 1  0 

6  0 0 1 0  0 1 0 0  1 1 1 1  1 1 1 1  1 

= 1  1 0 1 0  0 0 0 0  0 0 0 0  0 0 0 1   

 1 0 0 0  0 1 0 0  1 1 1 1  1 1 1 0   

7  0 1 0 0  0 0 1 0  0 1 1 1  1 1 1 1  0 

8  0 0 1 0  0 0 0 1  0 0 1 1  1 1 1 1  1 

= 1  1 0 1 0  0 0 0 0  0 0 0 0  0 0 0 1   

                      

           0 0 0 0  0 1 1 1   

 1 0 0 0  0 0 0 1  0 0 1 1  1 0 0 1   

1  0 1 0 0  0 0 0 0  1 0 0 1  1 1 0 0  1 

= 1  1 0 1 0  0 0 0 0  0 0 0 0  0 0 0 1   

 1 1 1 0  0 0 0 0  1 0 0 1  1 1 0 1   

2  0 1 1 1  0 0 0 0  0 1 0 0  1 1 1 0  1 

= 1  1 0 1 0  0 0 0 0  0 0 0 0  0 0 0 1   

 1 1 0 1  0 0 0 0  0 1 0 0  1 1 1 1   

3  0 1 1 0  1 0 0 0  0 0 1 0  0 1 1 1  1 

= 1  1 0 1 0  0 0 0 0  0 0 0 0  0 0 0 1   

 1 1 0 0  1 0 0 0  0 0 1 0  0 1 1 0   

4  0 1 1 0  0 1 0 0  0 0 0 1  0 0 1 1  0 

5  0 0 1 1  0 0 1 0  0 0 0 0  1 0 0 1  1 

= 1  1 0 1 0  0 0 0 0  0 0 0 0  0 0 0 1   

 1 0 0 1  0 0 1 0  0 0 0 0  1 0 0 0   

6  0 1 0 0  1 0 0 1  0 0 0 0  0 1 0 0  0 

7  0 0 1 0  0 1 0 0  1 0 0 0  0 0 1 0  0 

8  0 0 0 1  0 0 1 0  0 1 0 0  0 0 0 1  0 

                      

CRC  0 0 0 1  0 0 1 0     1 2 h      

 0 1 0 0  0 0 0 1     4 1 h      
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LRC ASCII  
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     DMG 110 
210 

DMG 300 DMG 700 DMG 800 DMG 900 DMG 6... 

  (IN)         
0002H 2 L1  V/100        
0004H 2 L2  V/100        
0006H 2 L3  V/100        
006AH 2  V/100        
0008H 2 L1  A/10000        
000AH 2 L2  A/10000        
000CH 2 L3  A/10000        
006CH 2  A/10000        
000EH 2 L1-L2  V/100        
0010H 2 L2-L3  V/100        
0012H 2 L3-L1  V/100        
0014H 2 L1  W/100         
0016H 2 L2  W/100         
0018H 2 L3  W/100         
001AH 2 L1  Var/100         
001CH 2 L2  Var/100         
001EH 2 L3  Var/100         
0020H 2 L1  VA/100         
0022H 2 L2  VA/100         
0024H 2 L3  VA/100         
0026H 2 L1  /10000        
0028H 2 L2  /10000        
002AH 2 L3  /10000        
002CH 2 L1 CosPhi /10000        
002EH 2 L2 CosPhi /10000        
0030H 2 L3 CosPhi /10000        
 
 
0032H 

 
 
2 

 
 

 

Hz/1000  
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

  
Hz/100 DMG210 

0034H 2  V/100        
0036H 2  V/100        
0038H 2  A/10000        
003AH 2  W/100        
003CH 2  Var/100        
003EH 2  VA/100        
0040H 2  /10000        
0042H 2  %/100        
0044H 2 -  %/100        
0046H 2  %/100        
0048H 2  A/10000        
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     DMG 

110 
210 

DMG 
300 

DMG 
700 

DMG 
800 

DMG 
900 

DMG 
6... 

0054H 2 L1  Thd %/100        
0056H 2 L2  Thd %/100        
0058H 2 L3  Thd %/100        
0066H 2  Thd %/100        
005AH 2 L1  Thd %/100        
005CH 2 L2  Thd %/100        
005EH 2 L3  Thd %/100        
0068H 2  Thd %/100        
0060H 2 L1-2  Thd %/100        
0062H 2 L2-3  Thd %/100        
0064H 2 L3-1  Thd %/100        
0070H 2 KW L1-2 W/100   DMG 

110 
     

0072H 2 KW L2-3 W/100   DMG 
110 

     

0074H 2 KW L3-1 W/100   DMG 
110 
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     DMG 

110 
210 

DMG 
300 

DMG 
700 

DMG 
800 

DMG 
900 

DMG 
6... 

  (HI)         
0400H 2 L1  V/100        
0402H 2 L2  V/100        
……..           
0462H 2 Thd L3-1  %/100        
  (LO)         
0600H 2 L1  V/100        
0602H 2 L2  V/100        
……..           
0662H 2 Thd L3-1  %/100        
  (AV)         
0800H 2 L1  V/100        
0802H 2 L2  V/100        
……..           
0862H 2 Thd L3-1  %/100        
  (MD)         
0A00H 2 L1  V/100        
0A02H 2 L2  V/100        
……..           
0A62H 2 Thd L3-1  %/100        
           
3100H 1 2. L1  %/10        
3101H 1 3. L1  %/10        
………..           
313FH 1 63. L1  %/10        
3140H 1 2. L2  %/10        
………..           
317FH 1 63. L2  %/10        

3180H 1 2. L3  %/10        
………..           
31BFH 1 63. L3  %/10        

3340H 1 2. N  %/10        
………..           
337FH 1 63. N  %/10        

31C0H 1 2. L1  %/10        
………..           
31FFH 1 31. L1  %/10        

3200H 1 2. L2  %/10        
………..           
323FH 1 63. L2  %/10        

3240H 1 2. L3  %/10        
………..           
327FH 1 63. L3  %/10        

3380H 1 2. N  %/10        
………..           
33BFH 1 63. N  %/10        

3280H 1 2. L1-L2  %/10        
………..           

32BFH 1 63. L1-L2  %/10        

32C0H 1 2. L2-L3  %/10        
………..           
32FFH 1 63. L2-L3  %/10        

3300H 1 2. L3-L1  %/10        
………..           
333FH 1 63. L3-L1  %/10        
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  DMG 
110 

DMG 
300 

DMG 
700 

DMG 
800 

DMG 
900 

DMG 
6… 

0C00H 2 2. L1  %/10        
0C02H 2 3. L1  %/10        
………..           
0C1AH 2 15. L1  %/10        
………..           
0C3FH 2 31 L1  %/10        

0C40H 2 2. L2  %/10        
………..           
0C5AH 2 15. L2  %/10        
………..           
0C7FH 2 31. L2  %/10        

0C80H 2 2. L3  %/10        
………..           
0C9AH 2 15. L3  %/10        
………..           
0CBFH 2 31. L3  %/10        

0CC0H 2 2. L1  %/10        
………..           
0CDAH 2 15. L1  %/10        
………..           
0CFFH 2 31. L1  %/10        

0D00H 2 2. L2  %/10        
………..           
0D1AH 2 15. L2  %/10        
………..           
0D3FH 2 31. L2  %/10        

0D40H 2 2. L3  %/10        
………..          d 
0D5AH 2 15. L3  %/10        
………..           
0D7FH 2 31. L3  %/10        

0D80H 2 2. L1-L2  %/10        
………..           
0D9AH 2 15. L1-L2  %/10        
………..           
0DBAH 2 31. L1-L2  %/10        

0DC0H 2 2. L2-L3  %/10        
………..           
0DDAH 2 15. L2-L3  %/10        
………..           
0DFFH 2 31. L2-  %/10        

0E00H 2 2. L3-L1  %/10        
………..           
0E1AH 2 15. L3-L1  %/10        
………..           
0E3FH 2 31. L3-L1  %/10        
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     DMG 
110 
210 

DMG 
300 

DMG 
700 

DMG 
800 

DMG 
900 

DMG 
6... 

28F0H 1          
28F1H 1          
28F2H 1          
28F3H 1          
28F4H 1          
28F5H 1          

2074H  
1 

 
1 =  
0 =  

  DMG 
210 

     

20F0H  
1 

  
1 =  
0 =  

  DMG 
110 

     
 

 
 

     DMG 110 
210 

DMG 
300 

DMG 700 DMG 800 DMG 900 DMG 6... 

1A20H  2  kWh / 100  DMG210      

1A22H  2  kWh / 100  DMG210      

1A24H  2  kvarh / 100  DMG210      
1A26H  2  kvarh / 100  DMG210      
1A28H  2  kVAh / 100  DMG210      
1A2AH  2  kWh / 100  DMG210      
1A2CH  2  kWh / 100  DMG210      
1A2EH  2  kvarh / 100  DMG210      
1A30H  2  kvarh / 100  DMG210      
1A32H  2  kVAh / 100  DMG210      

1B20H  4  kWh / 100 -64  DMG210 
07 

DMG110 

07 08 09 06  

1B24H  4  kWh / 100 -64  DMG210 
07 

DMG110 

07 08 09 06  

1B28H  4  kvarh / 100 -64  DMG210 
07 

DMG110 

07 08 09 06  

1B2CH  4  kvarh / 100 -64  DMG210 
07 

DMG110 

07 08 09 06  

1B30H  4  kVAh / 100 -64  DMG210 
07 

DMG110 

07 08 09 06  

1B34H  4  kWh / 100 -64  DMG210 
07 

DMG110 

07 08 09 06  

1B38H  4  kWh / 100 -64  DMG210 
07 

DMG110 

07 08 09 06  

1B3CH  4  kvarh / 100 -64  DMG210 
07 

DMG110 

07 08 09 06  

1B40H  4  kvarh / 100 -64  DMG210 
07 

DMG110 

07 08 09 06  

1B44H  4  kVAh / 100 -64  DMG210 
07 

DMG110 

07 08 09 06  

https://www.lovatoelectric.cn/DMG210/DMG210/snp
https://www.lovatoelectric.cn/DMG210/DMG210/snp
https://www.lovatoelectric.cn/DMG210/DMG210/snp
https://www.lovatoelectric.cn/DMG210/DMG210/snp
https://www.lovatoelectric.cn/DMG210/DMG210/snp
https://www.lovatoelectric.cn/DMG210/DMG210/snp
https://www.lovatoelectric.cn/DMG210/DMG210/snp
https://www.lovatoelectric.cn/DMG210/DMG210/snp
https://www.lovatoelectric.cn/DMG210/DMG210/snp
https://www.lovatoelectric.cn/DMG210/DMG210/snp
https://www.lovatoelectric.cn/DMG210/DMG210/snp
https://www.lovatoelectric.cn/DMG210/DMG210/snp
https://www.lovatoelectric.cn/DMG210/DMG210/snp
https://www.lovatoelectric.cn/DMG210/DMG210/snp
https://www.lovatoelectric.cn/DMG210/DMG210/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG210/DMG210/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG210/DMG210/snp
https://www.lovatoelectric.cn/DMG210/DMG210/snp
https://www.lovatoelectric.cn/DMG210/DMG210/snp
https://www.lovatoelectric.cn/DMG210/DMG210/snp
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     DMG 110 

210 
DMG 
300 

DMG 700 DMG 800 DMG 900 DMG 6... 

1B48H  4 1 kWh / 100 -64   07 08 09 06  
1B4CH  4 1 kWh / 100 -64   07 08 09 06  
1B50H  4 1 kvarh / 100 -64   07 08 09 06  
1B54H  4 1 kvarh / 100 -64   07 08 09 06  
1B58H  4 1 kVAh / 100 -64   07 08 09 06  

1B5CH  4 2 kWh / 100 -64   07 08 09 06  
……           
1B6CH  4 2 kVAh / 100 -64   07 08 09 06  

1B70H  4 3 kWh / 100 -64   07 08 09 06  
……….           
1B80H  4 3 kVAh / 100 -64   07 08 09 06  

1B84H  4 4 kWh / 100 -64   07 08 09 06  
……...           
1B94H  4 4 kVAh / 100 -64   07 08 09 06  

1B98H  4 5 kWh / 100 -64      06  
……….           
1BA8H  4 5 kVAh / 100 -64      06  

1BACH  4 6 kWh / 100 -64      06  
……...           
1BBCH  4 6 kVAh / 100 -64      06  

1BC0H  4 7 kWh / 100 -64      06  
……….           
1BD0H  4 7 kWh / 100 -64      06  

1BD4H  4 8 kVAh / 100 -64      06  
……….           
1BE4H  4 8 kWh / 100 -64      06  
   kWh / 100 -64        
1E20H 4  kWh / 100 -64  DMG110      
1E24H 4  kWh / 100 -64  DMG110      
1E28H 4  kWh / 100 -64  DMG110      
1E2CH 4  kWh / 100 -64  DMG110      
1E30H 4  kWh / 100 -64  DMG110      
1E34H 4  kWh / 100 -64  DMG110      
1E38H 4  kWh / 100 -64  DMG110      
1E3CH 4  kWh / 100 -64  DMG110      
1E40H 4  kWh / 100 -64   

DMG110 
     

1E44H 4  kWh / 100 -64   
DMG110 

     

1E48H 4  kWh / 100 -64  DMG110      
…. …. ………………… …. …. ….     …. 
1E70H 4  kWh / 100 -64  DMG110      
…. …. ………………… …. …. ….     …. 

 
: 

2  (4 ) 19 999 999 .99 kWh  
4  (8 )  999 999 999 .99 kWh

 

https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
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     DMG 110 

210 
DMG 
300 

DMG 700 DMG 800 DMG 900 DMG 6... 

0F50H 2 1 /100        
0F52H 2 2 /100        
….           
0F5EH 2 8 /100        

0F60H 2 1 /1000        
0F62H 2 2 /1000        
….           
0F6EH 2 8 /1000        

1D00H 2 1 Nr        
1D02H 2 2 Nr        
1D04H 2 3 Nr        
1D06H 2 4 Nr        

1E00H 2  s        
1E02H 2  s        

2100H 1          
2101H 1 1         
…..           
2108H 1 8         

2110H 1       6   
2111H 1 1         
……           
2118H 1 8         

2120H 1    DMG110   6   
2121H 1 1         
….           
2128H 1 8         

2130H 1       6   
2131H 1 1         
…           
2138H 1 8         

2140H 1    DMG110   6   
2141H 1 1         
…           
0148H 1 8         

4F00H 1 1   DMG110      
….           
4F07H 1 8         

 
 

: ‘ ’ DMG  
 

P16.x.07 PT100
  C (   F) 

 
: 

2100H 0x05 (16 )= 0x00000101 1 3  
 

0 1  

https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp


 

 16 / 42  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
 

   
0x1F20 4 4  

   
 (TAR-A TAR-B)

            
0  L1 
1  L2 
2  L3 
3  L1 
4  L2 
5  L3 
6  
7  
8 CT1  
9 CT2  
10 CT3  
11 CT1  L2 
12 CT1  L3 
13 CT2  L1 
14 CT2  L3 
15 CT3  L1 
16 CT3  L2 

1  

     DMG 
110 
210 

DMG 
300 

DMG 
700 

DMG 
800 

DMG 
900 

DMG 
6... 

2FF0H 1 HI-LO  0        
2FF0H 1  1        
2FF0H 1  2        
2FF0H 1  3        
2FF0H 1  4        

2FF0h 1  5        

2FF0H 1  6  DMG110      
2FF0H 1  7  DMG110      
2FF0H 1  11        
2FF0H 1  12        
2FF0H 1         
2FF0H 1         
2FF0H 1         
2FF0H 1         
2FF0H 1  18      1  

2FF0H 1  19      3  

2FF0H 1  20      3  

2FF0H 1 HI 100        
2FF0H 1 LO 200        
2F01H 1  1        

           

4200H 1  1÷4   4 3 3 1  

https://www.lovatoelectric.cn/DMG110/DMG110/snp
https://www.lovatoelectric.cn/DMG110/DMG110/snp
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: ‘ ’ DMG  
 
 

     DMG 
110 
210 

DMG 300 DMG 700 DMG 800 DMG 900 DMG 6... 

21D0H 1  
 

      1  

21D1H 1  
 

      1  

3800H 1 1 / HMSB 
 

      1  

3801H 1 1 /  
(MSB) 

 

      1  

3802H 1 1 /  HLSB 
 

      1  

3803H 1 1 /  LSB 
 

      1  

3804H 1        1  
3805H 1  ( 5)       1  
3806H 1  ( 5)       1  
3807H 1  ( 6)       1  
3808H 1 HMSB       1  
3809H 1 (MSB)       1  
380AH 1 HLSB       1  
380BH 1 LSB       1  
380CH 1        1  
380EH 1        1  
380EH 1        1  
380FH 1        1  

………..         1  

3E30H 1 100 M
(MSB) 

      1  

3E31H 1 100 /
(MSB) 

      1  

3E32H 1 100 / LSB       1  
3E33H 1 100 / LLSB       1  
3E34H 1        1  
3E35H 1  ( 5)       1  
3E36H 1  ( 5)       1  
3E37H 1  ( 6)       1  
3E38H 1 M (MSB)       1  
3E39H 1 (MSB)       1  
3E3AH 1 LSB       1  
3E3BH 1 LLSB       1  
3E3CH 1        1  
3E3DH 1        1  
3E3EH 1        1  
3E0FH 1        1  

 
   1.1.1990 

 Excel  
EXCEL = (  / 86400) + 32874 
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0   
 
 

1 ( 6)  
 

 
2   

 
 

3   
 
 

4   
 

5   
 

6   0-  
7   

 
 

8  HI –  
 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

EN50160  
EN50160  

9   0-  
1-  

10   0-  
11    0-  
12  EN50160  

 
 
 

4 THD  
5 THD  

 
 

  
  

  
 

 
 
 
 
 
 

 
 

20 NVHI  
21 NVHI  
22 NVLO  
23 NVLO  
24 NFHI  
25 NFHI  
26 FLO  
27 NFLO  

THD 
 

VLN VLL  
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100 ( ). 

                                         

0 V L1-N V/100 
1 V L2-N V/100 
2 V L3-N V/100 
3 I L1 A/10000 
4 I L2 A/10000 
5 I L3 A/10000 
6 V L1-L2 V/100 
7 V L2-L3 V/100 
8 V L3-L1 V/100 
9 W L1 W/100 
10 W L2 W/100 
11 W L3 W/100 
12 var L1 var/100 
13 var L2 var/100 
14 var L3 var/100 
15 VA L1 VA/100 
16 VA L2 VA/100 
17 VA L3 VA/100 
18 PF L1 /10000 
19 PF L2 /10000 
20 PF L3 /10000 
21 COSPHI L1 /10000 
22 COSPHI L2 /10000 
23 COSPHI L3 /10000 
24 Hz /1000 
25 V L-N EQV V/100 
26 V L-L EQV V/100 
27 I EQV A10000 
28 W TOT W/100 
29 var TOT Var/100 
30 VA TOT VA/100 
31 PF TOT /10000 
32 ASY VL-L %/100 
33 ASY VL-N %/100 
34 UNBAL. I %/100 
35 I N A/10000 
36   
37   
38   
39   
40   
41 THD V L1 %/100 
42 THD V L2 %/100 
43 THD V L3 %/100 
44 THD I L1 %/100 
45 THD I L2 %/100 
46 THD I L3 %/100 
47 THD V L1L2 %/100 
48 THD V L2L3 %/100 
49 THD V L3L1 %/100 
50 THD V L4 %/100 
51 THD I L4 %/100 
52 V L3-N V/100 
53 I L4 A/10000 
54   
55   
56   
57   
58   
59   
60   
61   
62   
63   

/
3 =  + 4 = 4 
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: ‘ ’ DMG  
 

     DMG 110 
210 

DMG 300 DMG 700 DMG 800 DMG 900 DMG 6... 

33E0H 1  %/10      3  

………..         3  
33FEH 1  %/10      3  

3400H 1  
 

%/10      3  

………..         3  
375FH 1  

 
%/10      3  

3760H 1  %/10      3  

………..         3  
376FH 1  %/10      3  

3770H 1  %/10      3  
………..         3  
377FH 1  %/10      3  

1800H 2        3  
1802H 2        3  
1804H 2  

 
      3  

1806H 2  >180s 
 

      3  

1808H 2  NHI        3  
180AH 2  HI        3  
180CH 2  NLO        3  
180EH 2  LO        3  
1810H 2 THD        3  
1812H 2        3  
1814H 2 NHI        3  
1816H 2 HI        3  
1818H 2 NLO        3  
181AH 2 LO        3  

20F1h 1 EEPROM        3  
2090h 1  

 
      3  

C000H + 
 

196        3  

………..           
C6E4H + 

 
196        3  

 
  2090H  C000h  

 196  4  
1 20F1  
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 7 + 0 VHI 
 7 + 1 VLO 
 7 + 2 THD (P18.06=THD) 
 7 + 3 ASY 
 7 + 4 FHI 
 7 + 5 FLO 
 7 + 6 HAR (P18.06=HAR) 

 
3770H = VHI  
3771H = VLO  
………… 
3776H = HAR  
 
 

 
 

0 VHI 
1 VLO 
2 THD (P18.06=THD) 
3 ASY 
4 FHI 
5 FLO 
6 HAR (P18.06=HAR) 

 
3400H = VHI  
3401H = VHI  
………… 
3436H = VLO  
3437H = VLO  
………… 
357AH = HAR  
357BH = HAR  
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DMG 110
 

210 

DMG 300 DMG 700 DMG 800 DMG 900 DMG 6...
 

M01             

P01.01 CT  1 10000 5 1 5000H       

P01.02 CT  0 1 1 1 5002H       

P01.03  49 500000 49 2 5004H       

P01.04 VT 0 1 0 1 5006H       

P01.05 VT  50 500000 100 2 5008H       

P01.06 VT  50 500 100 1 500AH       

P01.07  0 5 0 1 500CH       

M02             

P02.01  0 4 0 1 5080H       

P02.02  0 50 100 1 5082H       

 
P02.03 

 
 

 
10 

 
100 

 
100 

 
1 

 
5084H 

 
 

 
 

 
 

 
 

 
 

 

 
P02.04 

 
 

 
10 

 
100 

 
30 

 
1 

 
5086H 

 
 

 
 

 
 

 
 

 
 

 

P02.05  5 600 30 1 5088H       

P02.06  9 600 60 1 508AH       

P02.07  1 32 1 1 508CH       

P02.08  0 13 0 1 508EH       

P02.09  1 50 5 1 5090H       

M03             

P03.01  0 1 0 1 5100H       

P03.02  0 9999 1000 1 5102H       

P03.03  0 9999 2000 1 5104H       
M04             

P04.01  0 3 1 1 5180H       

P04.02  1 60 15 1 5182H       

P04.03  1 60 15 1 5184H       

P04.04  1 60 1 1 5186H       

P04.05  1 60 1 1 5188H       

M05             

P05.01   0 1 1 1 5200H       

P05.02   0 4 1 1 5202H       

P05.03 (x) 1 8 1 1 5204H       

M06             

P06.01   0 3 1 1 5280H       

P06.02  0 1 1 1 5282H       

P06.03  0 1000 1000 1 5284H       

P06.04  0 2 0 1 5286H       
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DMG 110
 

210 

DMG 
300 

DMG 700 DMG 
800 

DMG 
900 

DMG 
600  
610  

M07             

P07.n.01  1 255 1 1 5300H + (n -1) * 80H       

P07.n.02  0 5 3 1 5302H + (n -1) * 80H       

P07.n.03  0 4 0 1 5304H + (n -1) * 80H       

P07.n.04  0 1 0 1 5306H + (n -1) * 80H       

P07.n.05  0 1 0 1 5308H + (n -1) * 80H       

P07.n.06 IP  0 255 0.0.0.0 2 530AH + (n -1) * 80H       

P07.n.07  0 255 0.0.0.0 2 530CH + (n -1) * 80H       

P07.n.08 IP  0 9999 1001 1 530EH + (n -1) * 80H       

M08             

P08.n.01  0 41 0 1 5400H + (n -1) * 80H       

P08.n.02  0 2 0 1 5402H + (n -1) * 80H       

P08.n.03  -9999 9999 0 1( ) 5404H + (n -1) * 80H       

P08.n.04  0 6 2 1 5406H + (n -1) * 80H       

P08.n.05  0 6000 0 1 5408H + (n -1) * 80H       

P08.n.06  -9999 9999 0 1( ) 540AH + (n -1) * 80H       

P08.n.07  0 6 2 1 540CH + (n -1) * 80H       

P08.n.08  0 6000 0 1 540EH + (n -1) * 80H       

P08.n .09  0 1 0 1 5410H + (n -1) * 80H       

P08.n .10  0 1 0 1 5412H + (n -1) * 80H       

M09             

P09.n .01  0 3 0 1 5800H + (n -1) * 80H       

P09.n .02 (x) 1 8 1 1 5802H + (n -1) * 80H       

P09.n .03  0 1 0 1 5804H + (n -1) * 80H       

P09.n .04  0 1 0 1 5806H + (n -1) * 80H       

P09.n .05    ALAn 8 5808H + (n -1) * 80H       

M10             

P10.n .01  0 4 0 1 5C00H + (n -1) * 80H       

P10.n .02 (x) 1 8 1 1 5C02H + (n -1) * 80H       

P10.n .03  1 1000 1 1 5C04H + (n -1) * 80H       

P10.n .04  1 1000 1 1 5C06H + (n -1) * 80H       

P10.n .05    CNTn 8 5C08H + (n -1) * 80H       

P10.n .06    Umn 3 5C10H + (n -1) * 80H       

M11             

P11.n .01  
 

0 5 0 1 5E00H + (n -1) * 80H       

P11. n.02  0 3 1 1 5E02H + (n -1) * 80H       

P11. n.03  10 1000 100 1 5E04H + (n -1) * 80H       

M12             

P12.n .01 1 0 5 0 1 6080H + (n -1) * 80H       

P12.n .02 (x) 1 8 1 1 6082H+ (n -1) * 80H       

P12.n .03 1 0 6 0 1 6084H + (n -1) * 80H       

P12.n .04 2 0 5 0 1 6086H + (n -1) * 80H       

P12.n .05 (x) 1 8 1 1 6088H + (n -1) * 80H       

P12.n .06 2 0 6 0 1 608AH + (n -1) * 80H       

P12.n .07 3 0 5 0 1 608CH + (n -1) * 80H       

P12.n .08 (x) 1 8 1 1 608EH + (n -1) * 80H       

P12.n .09 3 0 6 0 1 6090H + (n -1) * 80H       

P12.n .10 4 0 5 0 1 6092H + (n -1) * 80H       

P12.n .11 (x) 1 8 1 1 6094H + (n -1) * 80H       
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DMG 
110  
210 

DMG 300 DMG 700 DMG 
800 

DMG 
900 

DMG 600
 

610  

M13             

P13.n .01  0 5 0 1  6480H + (n -1) * 80H       

P13.n .02  0 1 0 1  6482H + (n -1) * 80H       

P13.n .03   0 60000 5 2  6484H + (n-1) * 80H       

P13.n .04   0 60000 5 2  6486H + (n -1) * 80H       

M14             

P14.n .01  0 7 0 1  6880H + (n -1) * 80H       

P14. n.02 (x) 1 8 1 1  6882H + (n -1) * 80H       

P14. n.03  0 1 0 1  6884H + (n -1) * 80H       

M15             

P15.n..01  0 1 0 1  6C80H + (n -1) * 80H       

P15. n.02    PAGn 8  6C82H + (n -1) * 80H       

P15. n.03  1 0 47 0 1  6C8AH + (n -1) * 80H       

P15. n.04  2 0 47 0 1  6C8CH + (n -1) * 80H       

P15. n.05  3 0 47 0 1  6C8EH + (n -1) * 80H       

P15. n.06  4 0 47 0 1  6C90H + (n -1) * 80H       

M16             

P16.n..01  0 5 0 1  6E80H + (n -1) * 40H       

P16. n.02  -9999 9999 0 1( )  6E82H + (n -1) * 40H       

P16. n.03  0 6 2 1  6E84H + (n -1) * 40H       

P16. n.04   -9999 9999 0 1( )  6E86H + (n -1) * 40H       

P16. n.05  0 6 2 1  6E88H + (n -1) * 40H       

P16. n.06    AINn 8  6E8AH + (n -1) * 40H       

P16. n.07    UMn 3  6E92H + (n -1) * 40H       

M17             

P17.n..01  0 4 0 1  7080H + (n -1) * 40H       

P17. n.02   0 47 0 1  7082H + (n -1) * 40H       

P17. n.03  -9999 9999 0 1( )  7084H + (n -1) * 40H       

P17. n.04  0 6 2 1  7086H + (n -1) * 40H       

P17. n.05   -9999 9999 0 1( )  7088H + (n -1) * 40H       

P17. n.06  0 6 2 1  708AH + (n -1) * 40H       

M18             

P18.n..01  
 

   1 6B40H     3  

P18. n.02  
 NLO 

49 100 85.0 1 6B42H     3  

P18. n.03  LO 49 100 90.0 1 6B44H     3  

P18. n.04  
 HI 

99 150 110.0 1 6B46H     3  

P18. n.05  
 NHI 

99 150 115.0 1 6B48H     3  

P18. n.06  0 2 HARM 1 6B4AH     3  

P18. n.07 THD  1 50 8 1 6B4CH     3  

P18. n.08  0 50 2.0 1 6B4EH     3  

P18. n.09  
 NLO 

79 100 94.0  
 
 
1 

6B50H     3  

P18. n.10  
 LO 

79 100 99.0 1 6B52H     3  

P18. n.11  HI 99 120 101.0 1 6B54H     3  

P18. n.12  
 NHI 

99 120 104.0 1 6B56H     3  

P18. n.13  4 100 90.0 1 6B58H     3  
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P18. n.14  99 150 110.0 1 6B5AH     3  

P18. n.15 /  
 

0 10.0 2.0 1 6B5CH     3  

 
P18. n.16 

- /
 

0 1  1 6B5EH     3  

P18. n.17  0 10.0 5.0 1 6B60H     3  

P18. n.18  0 10.0 1.0 1 6B62H     3  

 
P18. n.19 

 
-  

0 1   
1 

 
6B64H 

     
3 

 

 
  

 
/ 1 (P13.1.02)  

6482H (n -1) *80H 
 n = 1  

6482H (1 -1) *80H = 6482H 
 

/ 2 (P11.2.03)  
5E04H+ (n -1) * 80H 

 n = 2 : 
5E04H+ (2 -1) * 80H = 5E84H 
 

/ 8 (P14.8.01)  
6480H + (n -1) *80H 

 n= 8 : 
6880H + (8 -1) * 80H = 6C00H 
 

 3  2F03H  6  4  
 
 

 DMG110  DMG6... / : 
 

     

0x5000 1  
 

4  – 6  1 1 

 
0x5001 

 
1 

 4  – 6   4 4  0  

0x5002 1  4  – 6   2 2 

0x5004 1…28  4  – 6  
16  

 

0x2F01 1  6  =1 

 
 M02 – , P02.01  

 02: 01 06 4F FF 00 02 2E EF 
 

P02.01 ( ): 01 06 50 01 00 01 08 CA 
 ( = ): 01 06 50 03 00 03 28 CB 

 
 M09 – , P09.2.01 –  

 09: 01 06 4F FF 00 09 6F 28 
: 01 06 50 00 00 02 19 0B 

P09.2.01: 01 06 50 01 00 01 08 CA 
 (LIM=1): 01 06 50 03 00 01 A9 0A 

 
01 06 2F 00 00 01 40 DE 

Modbus  

https://www.lovatoelectric.cn/DMG110/DMG110/snp
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(  
 
 
 
 

28F0 1          
28F1 1          
28F2 1          
28F3 1          
28F4 1          
28F5 1          

     DMG 110 
210 

DMG 300 DMG 700 DMG 800 DMG 900 DMG 6... 
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EXM1030 EXP1030  
 

 

 
 
1) “STOP LOGGER” (  21F3h) 

 
 08h 

 06h 
(MSB)  21h 
(LSB)  F2h 
(MSB)  00h 
(LSB)  01h 
(LSB)CRC E3h 
(MSB)CRC 5Ch 

 
2) “ ” (  21F4h) 

 08h 
 06h 

(MSB)  21h 
(LSB)  F3h 
(MSB)  00h 
(LSB)  01h 
(LSB)CRC B2h 
(MSB)CRC 9Ch 

 
3) : RTC  (  28F0h) 

July, 4 – 2011, 10:15:00s 
 08h 

 10h 
(MSB)  28h 
(LSB)  EFh 
(MSB)  00h 
(LSB)  06h 

 0Ch 
(MSB)  07h 
(LSB)  DBh 
(MSB)  00h 
(LSB)  07h 
(MSB)  00h 
(LSB)  04h 
(MSB)  00h 
(LSB)  0Ah 
(MSB)  00h 
(LSB)  0Fh 
(MSB)  00h 
(LSB)  00h 
(LSB)CRC F4h 
(MSB)CRC E0h 

 
4) :  ( 21F0h) 

 

https://www.lovatoelectric.cn/EXP1030/EXP1030/snp
https://www.lovatoelectric.cn/EXM1030/EXM1030/snp
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5)  ( 2202h) 

 >= 1s  
0  15  0  

 08h 
 10h 

(MSB)  22h 
(LSB)  01h 
(MSB)  00h 
(LSB)  03h 

 06h 
(MSB)  00h 
(LSB)  00h 
(MSB)  00h 
(LSB)  0Fh 
(MSB)  00h 
(LSB)  00h 
(LSB)CRC 3Ah 
(MSB)CRC F7h 

 
6) 32  ( 2162h)  

 32   0000h
 10  11

 

   
 08h 08h 

 06h 06h 
(MSB)  21h 21h 
(LSB)  EFh EFh 
(MSB)  00h 00h 
(LSB)  01h 00h 
(LSB)CRC 73h B2h 
(MSB)CRC 5Ah 9Ah 

 08h 
 10h 

(MSB)  21h 
(LSB)  61h 
(MSB)  00h 
(LSB)  20h 

 40h 
(MSB) 1 00h 
(LSB) 1 1Bh 
(MSB) 2 00h 
(LSB) 2 1Ch 
(MSB) 3 00h 
(LSB) 3 1Fh 
(MSB) 4 00h 
(LSB) 4 26h 
(MSB) 5 00h 
(LSB) 5 00h 

… … 
(MSB) 32 00h 
(LSB) 32 00h 

 00h 
 00h 
 00h 
 00h 
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DMG900  (27),  (28),  (31),  (48). 

(LSB)CRC 11h 
(MSB)CRC DDh 

https://www.lovatoelectric.cn/DMG900/DMG900/snp
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300 DMG800 DMG900 DMED310T2 

 L1  1 1 1 1 

 L2  2 2 2 2 

 L3  3 3 3 3 

 L1  4 4 4 4 

 L2  5 5 5 5 

 L3  6 6 6 6 

-  L1-L2  7 7 7 7 

-  L2-L3  8 8 8 8 

-  L3-L1  9 9 9 9 

 L1 10 10 10 10 

 L2 11 11 11 11 

 L3 12 12 12 12 

 L1 13 13 13 13 

 L2 14 14 14 14 

 L3 15 15 15 15 

 L1 16 16 16 16 

 L2 17 17 17 17 

 L3 18 18 18 18 

 L1 19 19 19 19 

 L2 20 20 20 20 

 L3 21 21 21 21 

L1 DPF   22  

L2 DPF   23  

L3 DPF   24  

 22 22 25 22 

 23 23 26 23 

 24 24 27 24 

 25 25 28 25 

 26 26 29 26 

 27 27 30 27 

 28 28 31 28 

V L-N  29 29 32 30 

V L-L  30 30 33 29 

 31 31 34 31 

 32 32 35 32 

THD L1  33 33 36  

THD L2  34 34 37  

THD L3  35 35 38  

THD L1  36 36 39  

THD L2  37 37 40  

THD L3  38 38 41  

THD L1-2  39 39 42  

THD L2-3  40 40 43  

THD L3-1  41 41 44  

   45  

   46  

THD    47  

 42 42 48 33 

 43 43 49 34 

https://www.lovatoelectric.cn/DMED310T2/DMED310T2/snp
https://www.lovatoelectric.cn/DMG900/DMG900/snp
https://www.lovatoelectric.cn/DMG800/DMG800/snp
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 44 44 50 35 

 45 45 51 36 

 46 46 52 37 

 47 47 53 38 

 48 48 54 39 

 49 49 55 40 

 50 50 56 41 

 51 51 57 42 

 52 52 58 73 

1 53 53 59 74 

2 54 54 60 75 

3 55 55 61 76 

4 56 56 62 77 

1 ( ) 53 53 59 74 

2 ( ) 54 54 60 75 

3 ( ) 55 55 61 76 

4 ( ) 56 56 62 77 

AIN CH 1 (  
PT100 ) 

 57 63  

AIN CH 2 (  
PT100 ) 

 58 64  

AIN CH 3 (  
PT100 ) 

 59 65  

AIN CH 4 (  
PT100 ) 

 60 66  

AIN CH 5 (  
PT100 ) 

 61 67  

AIN CH 6 (  
PT100 ) 

 62 68  

AIN CH 7 (  
PT100 ) 

 63 69  

AIN CH 8 (  
PT100 ) 

 64 70  

 L1    43 

 L1    44 

 L1    45 

 L1    46 

 L1    47 

L1    48 

 L1    49 

 L1    50 

 L1    51 

 L1    52 

 L2    53 

 L2    54 

 L2    55 

 L2    56 

 L2    57 

 L2    58 

 L2    59 

 L2    60 
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 L2    61 

 L2    62 

 L3    63 

 L3    64 

 L3    65 

 L3    66 

 L3    67 

 L3    68 

 L3    69 

 L3    70 

 L3    71 

 L3    72 

 
11: DMECD   

 

01 ( ) 1 

02 ( ) 2 

03 ( ) 3 

04 ( ) 4 

05 ( ) 5 

06 ( ) 6 

07 ( ) 7 

08 ( ) 8 

09 ( ) 9 

10 ( ) 10 

11 ( ) 11 

12 ( ) 12 

13 ( ) 13 

14 ( ) 14 

15 ( ) 15 

16 ( ) 16 

01 ( ) 17 

02 ( ) 18 

03 ( ) 19 

04 ( ) 20 

05 ( ) 21 

06 ( ) 22 

07 ( ) 23 

08 ( ) 24 

09 ( ) 25 

10 ( ) 26 

11 ( ) 27 

12 ( ) 28 

13 ( ) 29 

14 ( ) 30 

15 ( ) 31 

16 ( ) 32 

01 33 

02 34 

03 35 

https://www.lovatoelectric.cn/DMECD/DMECD/snp
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04 36 

05 37 

06 38 

07 39 

08 40 

09 41 

10 42 

11 43 

12 44 

13 45 

14 46 

15 47 

16 48 

01 - 1 ( ) 49 

01 - 2 ( ) 50 

01 - 3 ( ) 51 

01 - 4 ( ) 52 

02 - 1 ( ) 53 

02 - 2 ( ) 54 

02 - 3 ( ) 55 

02 - 4 ( ) 56 

03 - 1 ( ) 57 

03 - 2 ( ) 58 

03 - 3 ( ) 59 

03 - 4 ( ) 60 

04 - 1 ( ) 61 

04 - 2 ( ) 62 

04 - 3 ( ) 63 

04 - 4 ( ) 64 

05 - 1 ( ) 65 

05 - 2 ( ) 66 

05 - 3 ( ) 67 

05 - 4 ( ) 68 

06 - 1 ( ) 69 

06 - 2 ( ) 70 

06 - 3 ( ) 71 

06 - 4 ( ) 72 

07 - 1 ( ) 73 

07 - 2 ( ) 74 

07 - 3 ( ) 75 

07 - 4 ( ) 76 

08 - 1 ( ) 77 

08 - 2 ( ) 78 

08 - 3 ( ) 79 

08 - 4 ( ) 80 

09 - 1 ( ) 81 

09 - 2 ( ) 82 

09 - 3 ( ) 83 

09 - 4 ( ) 84 

10 - 1 ( ) 85 

10 - 2 ( ) 86 

10 - 3 ( ) 87 
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10 - 4 ( ) 88 

11 - 1 ( ) 89 

11 - 2 ( ) 90 

11 - 3 ( ) 91 

11 - 4 ( ) 92 

12 - 1 ( ) 93 

12 - 2 ( ) 94 

12 - 3 ( ) 95 

12 - 4 ( ) 96 

13 - 1 ( ) 97 

13 - 2 ( ) 98 

13 - 3 ( ) 99 

13 - 4 ( ) 100 

14 - 1 ( ) 101 

14 - 2 ( ) 102 

14 - 3 ( ) 103 

14 - 4 ( ) 104 

15 - 1 ( ) 105 

15 - 2 ( ) 106 

15 - 3 ( ) 107 

15 - 4 ( ) 108 

16 - 1 ( ) 109 

16 - 2 ( ) 110 

16 - 3 ( ) 111 

16 - 4 ( ) 112 

 01 ( ) 113 

 02( ) 114 

 03 ( ) 115 

 04 ( ) 116 

 05 ( ) 117 

 06 ( ) 118 

 07 ( ) 119 

 08 ( ) 120 

 09 ( ) 121 

 10 ( ) 122 

 11 ( ) 123 

 12 ( ) 124 

 13 ( ) 125 

 14 ( ) 126 

 15 ( ) 127 

 16 ( ) 128 

 129 

01 130 

02 131 

03 132 

04 133 

05 134 
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