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S2-412-PA 7| MODBUS |74 »

P TFHLE G 30 11 FIIH @ B 25 (Repeater) -

2. (AR
RTU MODE -
3. SRR
RS485 4 &= 1,7 (Half-Duplex) -
4, MODBUS Jii i -
LB ] ||7%5‘ D 19E 16 A5 -
START OF ADDRESS | FUNCTION DATA ERROR END OF
FRAME FIELD CODE FIELD CHECK FRAME
START OF FRAME =D 4 I EILJEﬂJf 2 E | HERERR o
ADDRESS FIELD : ’ﬁ;@?%ﬁ&}lﬁfﬂpur* IH(FfE! 1~255) - ?’&gﬁﬁ‘ : Address 0
; 1%f Funtcion Code : 06H 355" [l kL ©
FUNCTION CODE D 03H @ FIVETE] o
06H : Y * =g o
DATA FIELD LT ERE L A ARV WORD By VB -
ERROR CHECK 6b|t CRC
END OF FRAME =D AT JEﬂJf NS E [Enl_mH
4.2 Bit Per Byte :
Start Bit Data Bit Parity Stop Frame
1 8 None 2 N,8,2
1 8 Even 1 ES8,1
1 8 Odd 1 0,81
1 8 None 1 N,8,1
5. V?Ff"& AN ] © ARV S SR AR
Query : StartA dress 22 H T HY G0 HFRR o
Start of | Address |Function| Start Start |Number of|Number of Error End of
Frame | Field Code | Address | Address | Registers | Registers Check Frame
Hi Lo Hi Lo
01~FFH| O03H OH 0~nnH OH 1~0EH |CRC Lo|CRC Hi
1 Byte | 1 Byte 2Byte 2 Byte 2 Byte
Response :
Start of | Address |Function| Number DO ~ D1..Dn Error End of
Frame | Field Code of (Hi,Lo,Hi,Lo....) Check Frame
Data
Byte
Count
01~FFH| O03H |Max:1CH Number of reg. * 2 Byte CRC Lo|CRC Hi
1 Byte | 1Byte | 1Byte 2 Byte
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6. Fi* EFFT;EL”A = t‘Eﬁ WORD i * AH i e
Query : Start Address BT 8 O PR o
Start of | Address | Function Start Start Value Value Error End of
Frame Field Code | Address | Address Hi Lo Check Frame
Hi Lo
01H~FFH| 06H OoH 0~nnH Setting Value CRC Lo | CRC Hi
1 Byte | 1Byte 2Byte 2 Byte 2 Byte
Response :
Start of | Address | Function Start Start Value Value Error End of
Frame Field Code | Address | Address Hi Lo Check Frame
Hi Lo
01H~FFH| O06H OoH 0~nnH Setting Value CRC Lo | CRC Hi
1Byte | 1Byte 2Byte 2 Byte 2 Byte
7. ERROR MESSAGE :
Start of | Address Function Error Error End of
Frame Field Code Code Check Frame
01H~FFH|  83H or 86H CRC Lo | CRC Hi
1 Byte 1 Byte 1 Byte 2 Byte

7.1 Function Code : [pi'fEs /% Function Code (! MSB F%FZ 1-
7.2 Error Code : 01 : Error Function -

02 : Error Data Address -
03 : Error Data Value

8. EXAMPLE :

8.1 FIVSET1 > SET2 %¥f :
¥ SETL : 10000 » SET2 : 2000 -

Query : Response :
Field Name Example (Hex) Field Name Example (Hex)
Meter Address 01 Meter Address 01
Function Code 03 Function Code 03
Starting Address Hi 00 Data Byte Count 04
Starting Address Lo 00 Data Hi (Address 0) 27
Number of Word Hi 00 Data Lo 10
Number of Word Lo 02 Data Hi (Address 1) 07
CRC Lo C4 Data Lo DO
CRC Hi 0B CRC Lo F2
CRC Hi EE
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9. CRC 35" :

CRC figfb £% 2 il 16 1—ﬁ‘[J (Hex) Byte - ¢ ADDRESS FIELD #Eﬁ DATA FIELD ’ﬁﬁ\l
ELITF‘.JJFETJ/ CRCE'?’}%L[TE ERN IR ESEE ?ﬁ«[f?{o
ﬁ;f—ADDRESS FIELD = DATAFIELD I'] Message %
9.1 Frert=t:
1. JFf CRC W77 8 * FFFF(Hex) -
2. }-{‘—’J’ CRC gﬁw 8 [ 8 i = Message fiuB]— {f# Byte fitZr E&(Excluswe OR) >

‘?%F‘“ CRC?FQéEO

3. JFf CRC M7t B f Fom [ 5 » CRC e Rl 11 0> FFSLIIuR 5 (SLSB) -

4_i%SLSB—O’;jéﬁf§§3o%HSLSB=I_#]CRCEFQéW§71§FAOQKH®0ﬁ”‘Hﬁ
ATt CRCHTS Y o

5_gﬁ¢%3b£%A ErE] 8 s o

g[?ﬁw%‘iz 5 [l E[7rE) Byte2 Fﬂﬂé?’i

7. wHpTED CRC 1T . /[Ej P IR S R A S R T Message I i -

9.2 @%ij:h‘ :
[pil {7 CRC 7 45 £ unsigned short inte
%ﬁﬂg*ﬁj[wwyaﬁy@ mWH%RCﬁSi PR S AR

IS

/*CRC Generation Function with “C” language*/

unsigned int rCRCl16(unsigned char *ptMsg,unsigned char usDatalen)

{
unsigned char uchCRCHI=0xFF; /*CRC high byte*/

unsigned char uchCRCLo=0xFF; /*CRC low byte*/
unsigned char ulndex;
while(usDatalen--)

ulndex=uchCRCHI"*ptMsg++; /*calculate the CRC*/
uchCRCHi=uchcrcLo™auchCRCHi [ulndex];
uchCRCLo=auchCRClo[ulndex];

}

by
return (uchCRCHi<<8|uchCRCL0);
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static unsigned char auchCRCHiI[]={
0x00,0xc1,0x81,0x40,0x01,0xc0,0x80,0x41,0x01,0xc0O,
0x80,0x41,0x00,0xcl1l,0x81,0x40,0x01,0xc0,0x80,0x41,
0x00,0xc1,0x81,0x40,0x00,0xcl1l,0x81,0x40,0x01,0xc0,
0x80,0x41,0x01,0xc0,0x80,0x41,0x00,0xcl1l,0x81,0x40,
0x00,0xc1,0x81,0x40,0x01,0xc0,0x80,0x41,0x00,0xc1,
0x81,0x40,0x01,0xc0,0x80,0x41,0x01,0xc0,0x80,0x41,
0x00,0xc1,0x81,0x40,0x01,0xc0,0x80,0x41,0x00,0xc1,
0x81,0x40,0x00,0xcl,0x81,0x40,0x01,0xc0,0x80,0x41,
0x00,0xc1,0x81,0x40,0x01,0xc0,0x80,0x41,0x01,0xc0O,
0x80,0x41,0x00,0xcl1l,0x81,0x40,0x00,0xc1l,0x81,0x40,
0x01,0xc0,0x80,0x41,0x01,0xc0,0x80,0x41,0x00,0xc1,
0x81,0x40,0x01,0xc0,0x80,0x41,0x00,0xcl,0x81,0x40,
0x00,0xc1,0x81,0x40,0x01,0xc0,0x80,0x41,0x01,0xc0O,
0x80,0x41,0x00,0xcl1l,0x81,0x40,0x00,0xcl,0x81,0x40,
0x01,0xc0,0x80,0x41,0x00,0xcl1,0x81,0x40,0x01,0xc0,
0x80,0x41,0x01,0xc0,0x80,0x41,0x00,0xc1l,0x81,0x40,
0x00,0xc1,0x81,0x40,0x01,0xc0,0x80,0x41,0x01,0xc0O,
0x80,0x41,0x00,0xcl1,0x81,0x40,0x01,0xc0,0x80,0x41,
0x00,0xc1,0x81,0x40,0x00,0xcl1l,0x81,0x40,0x01,0xc0O,
0x80,0x41,0x00,0xcl1l,0x81,0x40,0x01,0xc0,0x80,0x41,
0x01,0xc0,0x80,0x41,0x00,0xcl1l,0x81,0x40,0x01,0xc0O,
0x80,0x41,0x00,0xcl1l,0x81,0x40,0x00,0xcl,0x81,0x40,
0x01,0xc0,0x80,0x41,0x01,0xc0,0x80,0x41,0x00,0xc1,
0x81,0x40,0x00,0xcl1l,0x81,0x40,0x01,0xc0,0x80,0x41,
0x00,0xc1,0x81,0x40,0x01,0xc0,0x80,0x41,0x01,0xc0,
0x80,0x41,0x00,0xc1,0x81,0x40};
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static unsigned char auchCRCLo[]={
0x00,0xc0,0xcl1,0x01,0xc3,0x03,0x02,0xc2,0xc6,0x06,
0x07,0xc7,0x05,0xc5,0xc4,0x04,0xcc,0x0c,0x0d,Oxcd,
Ox0f,0Oxcf,0xce,0x0e,0x0a,0xca,0Oxch,0x0b,0xc9,0x09,
0x08,0xc8,0xd8,0x18,0x19,0xd9,0x1b,0xdb,0xda,0xl1a,
Oxle,0Oxde,Oxdf,0x1¥f,0xdd,0x1d,0x1lc,0xdc,0x14,0xd4,
0xd5,0x15,0xd7,0x17,0x16,0xd6,0xd2,0x12,0x13,0xd3,
0x11,0xd1,0xd0,0x10,0x¥f0,0x30,0x31,0xF1l,0x33,0xF3,
Oxf2,0x32,0x36,0xF6,0xF7,0x37,0xF5,0x35,0x34,0xF4,
0x3c,0xfc,0xfd,0x3d,O0xff,0x3F,0x3e,0xfe,0xfa,0x3a,
0x3b,0xfb,0x39,0x¥9,0xF8,0x38,0x28,0xe8,0xe9,0x29,
Oxeb,0x2b,0x2a,0xea,0Oxee,0x2e,0x2f,0xef,0x2d,0xed,
Oxec,0x2c,0xe4,0x24 ,0x25,0xe5,0x27,0xe7,0xe6,0x26,
0x22,0xe2,0xe3,0x23,0xel,0x21,0x20,0xe0,0xa0,0x60,
0Ox61,0xal,0x63,0xa3,0xa2,0x62,0x66,0xa6,0xa7,0x67,
Oxa5,0x65,0x64,0xa4,0x6¢c,0xac,0xad,0x6d,0xaf,0x6f,
Ox6e,0xae,0xaa,0x6a,0x6b,0xab,0x69,0xa9,0xa8,0x68,
0x78,0xb8,0xb9,0x79,0xbb,0x7b,0x7a,0xba,0xbe,0x7e,
Ox7F,0xbf,0x7d,0xbd,Oxbc,0x7c,0xb4,0x74,0x75,0xb5,
0x77,0xb7,0xb6,0x76,0x72,0xb2,0xb3,0x73,0xbl,0x71,
0x70,0xb0,0x50,0x90,0x91,0x51,0x93,0x53,0x52,0x92,
0x96,0x56,0x57,0x97,0x55,0x95,0x94 ,0x54 ,0x9c,0x5c,
0x5d,0x9d,0x5fF,0x9Ff,0x9¢e,0x5e,0x5a,0x9%9a,0x9b,0x5b,
0x99,0x59,0x58,0x98,0x88,0x48,0x49,0x89,0x4b,0x8b,
0x8a,0x4a,0x4e,0x8e,0x8F,0x4F,0x8d,0x4d,0x4c,0x8c,
0x44 ,0x84,0x85,0x45,0x87,0x47 ,0x46,0x86,0x82,0x42,
0x43,0x83,0x41,0x81,0x80,0x40};
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10. SR ML b B
Function : 52V : 03H > F * : 06H -

Address | Word Item (Description) Function | Range(DEC) Sign
0000H 1 |[SEtl (Setting 1) 03 or 06 0~+19999 Signed
0001H 1  |SEt2 (Setting 2) 03 or 06 0~+19999 Signed
0002H 1 |dbAnd (Dead Band) 03 or 06 0~9999 Signed
0003H 1 |dP Hi (Programmable Display Hi) 03 or 06 0~+19999 Signed
0004H 1 |dP Lo (Programmable Display Lo) 03 or 06 0~+19999 Signed
0005H 1 |Reserve 03 0~+19999- Signed
0006H 1 |Reserve 03 0 Signed
0007H 1 |(Display Value) 03 0~+20000 Signed

OFL : 20000 > -OFL : -20000
0008H | 1 [dot (Dot Position) | 030r06 | 0~4 | Unsigned
0 : 00000. - 1:0000.0-2:000.00 - 3:00.000 -4 :0.0000
0009H | 1 |Hi Lo (Hi Lo Setting) | 030r06 | 0~15 | Unsigned
Binary Code : 0000 ~0011 : (Set2 ~ Setl)
0 : Lo Setting -~ 1 : Hi Setting
000AH 1 |dEL1 (Delay 1) 03 or 06 0~999 Sec. Unsigned
000BH 1 |dEL2 (Delay 2) 03 or 06 0~999 Sec. Unsigned
000CH 1 |SdEL (Start Delay) 03 or 06 0~999 Sec. Unsigned
000DH 1 |undEr (Under Input Lo) 03 or 06 Oorl Unsigned
000EH 1 |Avg.(Average Display) 03 or 06 1~59 Unsigned
000FH 1 |Baud (Baud Rate) 03 or 06 0-5 Unsigned
0:1200~1:2400~2:4800 -3 :9600 -4 :19200 -~ 5 : 38400
0010H 1 |Addr (Meter Address) 03 or 06 1~255 Unsigned
0011H 1 |FrAE (Frame) 03 or 06 0~3 Unsigned
0:NB82-1:081-~2:E81>3:N,81
0012H | 1 |(Relay & AZ & DH Status) | 03 | 0~32 | Unsigned
Binary Code : 000000~111111 : (DH ~ AZ ~ Set4 - Set3 ~ Set2 - Setl)
1: LED Light ~ 0 : LED Dark
0013H | 1 |AZ Control | 030r06 | 0~1 | Unsigned
0 : AZCancel ~ 1 : AZ Set
0014H 1 |HYS1 03 0r 06 | -19999~19999 Signed
0015H 1  |HYS2 03 or 06 | -19999~19999 Signed
0016H 1 |RS485 Case 03 or 06 0~1 Unsigned
Two Word 0 : Lo-Hi ~ 1 : Hi-Lo
0017H 1 |PASS CODE 03 or 06 0~9999 Unsigned
0018H 1 |Display Adjustment % 030r06 | 7999~11999 | Unsigned int
Unit : 0.01%
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10.1 R[4 15&#@?7%?“ o

Address | Word Item (Description) Function | Range(DEC) Remark
1000H 2 |(Display Value) 03
1002H 2 |(Relay & AZ & DH Status) 03 0~32

Binary Code : 000000~111111 : (DH ~ AZ ~ Set4 ~ Set3 ~ Set2 ~ Setl)
1: LED Light ~ 0 : LED Dark

10.2 SR i - PR -

Address | Word Item (Description) Function | Range(DEC) Sign
200H 1 |(Display Value) 03 0~+20000 Signed
201H 1  |dot (Dot Position) 03 0~4 Unsigned

0 : 00000. -1 :0000.0-2:000.00 - 3:00.000 -~ 4 :0.0000
202H | 1 |[(Relay & AZ & DH Status) | 03 0~32 | Unsigned

Binary Code : 000000~111111 : (DH ~ AZ ~ Set4 ~ Set3 - Set2 - Setl)
1: LED Light ~ 0 : LED Dark
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10. E‘ﬁﬁlk’f%@i’iﬁi _@‘EJ’WF?I?“‘ °
Function : 52V : 03H > Fi * : 06H -

Address | Word Item (Description) Function Range(DEC) Sign
0000H 1  |[SEtl (Setting 1) 03 or 06 0~+19999 Signed
0001H 1  |SEt2 (Setting 2) 03 or 06 0~+19999 Signed
0002H 1  |[SEt3 (Setting 3) 03 or 06 0~+19999 Signed
0003H 1  |SEt4 (Setting 4) 03 or 06 0~+19999 Signed
0004H 1 |dbAnd (Dead Band) 03 or 06 0~9999 Signed
0005H 1  |dP Hi (Programmable Display Hi) 03 or 06 0~+19999 Signed
0006H 1 dP Lo (Programmable Display Lo) 03 or 06 0~+19999 Signed
0007H 1 |Reserve 03 0~+19999- Signed
0008H 1 Reserve 03 0 Signed
0009H 1 |(Display Value) 03 0~+20000 Signed

OFL : 20000 - -OFL : -20000
000AH | 1 [dot (Dot Position) | 030r06 | 0~4 | Unsigned
0 : 00000. - 1:0000.0 2 :000.00 ~3:00.000 -4 :0.0000
000BH | 1 [HiLo (Hi Lo Setting) | 030r06 | 0~15 | Unsigned
Binary Code : 0000 ~ 1111 : (Set4 ~ Set3 ~ Set2 - Setl)
0 : Lo Setting -~ 1 : Hi Setting
000CH 1 |dEL1 (Delay 1) 03 or 06 0~999 Sec. Unsigned
000DH 1 |dEL2 (Delay 2) 03 or 06 0~999 Sec. Unsigned
000EH 1 dEL3 (Delay 3) 03 or 06 0~999 Sec. Unsigned
000FH 1 |dEL4 (Delay 4) 03 or 06 0~999 Sec. Unsigned
0010H 1 |SdEL (Start Delay) 03 or 06 0~999 Sec. Unsigned
0011H 1 undEr (Under Input Lo) 03 or 06 Oorl Unsigned
0012H 1 |Avg.(Average Display) 03 or 06 1~59 Unsigned
0013H 1 Baud (Baud Rate) 03 or 06 0~5 Unsigned
0:1200~1:2400 -2 :4800 3 :9600 -4 :19200 -~ 5 : 38400
0014H Addr (Meter Address) 03 or 06 1~255 Unsigned
0015H 1 FrAE (Frame) 03 or 06 0~3 Unsigned
0:NB82-1:081-2:E81-~3:N,31
0016H | 1 [(Relay & AZ & DH Status) | 03 | 0~32 | Unsigned
Binary Code : 000000~111111 : (DH ~ AZ ~ Set4 ~ Set3 ~ Set2 ~ Setl)
1: LED Light ~ 0 : LED Dark
0017H | 1 |AZ Control | 030r06 | 0~1 |  Unsigned
0 : AZ Cancel ~ 1 : AZ Set
0018H 1 |HYS1 030r06 | -19999~19999 Signed
0019H 1 |HYS2 030r06 | -19999~19999 Signed
001AH 1 |HYS3 030r06 | -19999~19999 Signed
001BH 1 |HYS4 030r06 | -19999~19999 Signed
001CH 1 RS485 Case 03 or 06 0~1 Unsigned
Two Word 0 : Lo-Hi ~ 1 : Hi-Lo
001DH PASS CODE 03 or 06 0~9999 Unsigned
001EH 1 Display Adjustment % 03 or 06 7999~11999 Unsigned int
Unit : 0.01%
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10.1 R[4 15&#@?7%?“ o

Address | Word Item (Description) Function | Range(DEC) Remark
1000H 2 |(Display Value) 03
1002H 2 |(Relay & AZ & DH Status) 03 0~32

Binary Code : 000000~111111 : (DH ~ AZ ~ Set4 ~ Set3 ~ Set2 ~ Setl)
1: LED Light ~ 0 : LED Dark

10.2 SR i - PR -

Address | Word Item (Description) Function | Range(DEC) Sign
200H 1 |(Display Value) 03 0~+20000 Signed
201H 1  |dot (Dot Position) 03 0~4 Unsigned

0 : 00000. -1 :0000.0-2:000.00 - 3:00.000 -~ 4 :0.0000
202H | 1 |[(Relay & AZ & DH Status) | 03 0~32 | Unsigned

Binary Code : 000000~111111 : (DH ~ AZ ~ Set4 ~ Set3 - Set2 - Setl)
1: LED Light ~ 0 : LED Dark
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