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HE

M12 Connector Type

1 = 5Vvdc
2 = RS-485 +
3 = R5-485 -
4 = GND

Strip Wire Type

JFrlet Jjok X!
L= = g o

A = 5vdc
SAM = GND
S|A = RS-485 -
=AM = RS-485 +
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NOTE

MM& "SoilMoistureSensor” 2 53t 0|28 7}
|1 AELICH

HI
rl

>1

EI

RS-485 EA1 ID M7| HHO|L} HXAH 3 27| F

HES MLl S HEA| A™ ZF XA HHES
NOTE M&oljoFdt M Z+0] KSM8900 LHE 22| XMZ
L Ck

Rev.01.02 18




User’s Guide

ot &Lt

M& CMD S& CMD 29

20 21 MM 8 A7
312 313 AAM O|E 87|
314 315 RS-485 &4 ID 87|
316 10 RS-485 &4 ID M7
508 509 gl X|2E 2t $7
514 10 XA g AT
390 10 23 U4 NE
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M& CMD = 29

20 - AN EZ8a 2171
312 - MM OlF &7I
314 - RS-485 &4 ID 27|
316 DADDR RS-485 &4 ID 27|
508 ADDR X AH 2 A7
514 ADDR,FLOAT Bl AH g AT
390 - 23 U NE

DADDR : HZASI X} St= Sensor ID (Default=1)
ADDR : MM ZX|AEH FA.
FLOAT : AIA HIX|AEO N&EE Zf
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1 Soil Moisture 2Z=All

2 Bulk EC Al

3 Solution EC @Al

4 NEs 2 2=l

EC 1
5 0 : Solution EC &Y
1:Bulk EC 41E4

A ZE HRIAEH7E ot BHE X[AHE X8 &

CAUTION o MATH o

ECO| AL Bulk EC2} Solution EC & MEi =X & %
UEL|LCE

NOTE Bulk EC : EYO|M HEEl= AN ECEL

Solution EC : Bulk EC 30| X|& &2
2 N850 AES ECUCE THASE Zf
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313 STR MAl Ol& 97|

315 - RS-485 £41 ID &17]

509 FLOAT HIX|AEH 4F §7]
DADDR RS-485 Sl ID 7|

10 FLOAT HIX|AE g AT

INT A AU NE

SMO : EQ =& 4 (%VWQ)
STP: X|& 2% % (°0)
SEC : ECZ} (dS/m)

Rev.01.02 22



User’s Guide

Cts MA AFEA] MA| MEH
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- RS-485 S4 IDE Default 2422 "1"9| /S 7HX|1 Y2,
316" LR S WAL = USLCh

- KSM8900 4llM= ApAlQ| RS-485 &4l IDE 2 ESHALE 0 IDE 2E5E
mo 2t 8 mzle ™M&eL o
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Checksum 7|4t

. M2 IjZIT L% I e 2 212 Checksum MEE FItst
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of 4 270 it M2|§ AT = UASLICE
Ol Al CHK ®FAZ A[ZfE LT

=

- Checksum?| Zf2 Izl +4

- Checksum %2 Tot=
&8 FEA (L) O|FNK| BE EXAE BUSHE HexdtS 50l o 2t
= MT= ASCl gte 2 FECh

- Checksum ¢(E Tot= &0 Ciet CR0| OfX= Of2fet & LTt

[Checksum SGIAF GJA]

/72t T30 2HS 7| ({CMD =xxx,CHK=xxx})
static char MsgBuffer[COMM_BUFFERSIZE];
char *CreateMessage(MSG_COMMAND command)
{
char tempstrbuf[0x20];
sprintf((char*) MsgBuffer, "{%s=%d", “CMD", command);
{
int chksum = compute_checksum(MsgBuffer, strlen(MsgBuffer));
sprintf((char*) tempstrbuf, ",%s=%d}Wr#n", “CHK", chksum);
strcat(MsgBuffer, tempstrbuf);
}
return MsgBuffer;
}
//Checksum +5}7|
int compute_checksum(char *string, int size)
{
uint8_t ch;
int chksum = 0;
for (inti =0;i < size; i++)
{
ch = (uint8_t) stringli];
chksum += ch;

}

return chksum;
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RS-4855 4 &4 i3l oA
ol
21

- MM S S710)

{CMD=20,DADDR=1,CHS=999}

ra

S 2 | thE MM AR E= OE M ARSI

RS-485 S41 ID 1®1 MdAQl - o

{CMD=21,SMO= 42.8,STP= 21.6,SEC= 0.00,CHS=2236}

0lo
o0
§=|
»

EY =& 428 %VWC, A& 2% 21.6°C, EC 0.00dS/m

NN BFZ A1)

_ {CMD=20, CHS=494}
Hg 03
Cts MM ALEA| SHYU 23
a— {CMD=21,SMO= 42.8,STP= 21.6,SEC= 0.00,CHS=2236}
2Ct
S5 T Eor A 458 9yWC XIE 2 21.6°C, EC 0.00dS/m

- MA o2 97|

_ {CMD=312,CHS=546}
HE Of3l
MM 02 23
o = {CMD=313,STR=SoilMoistureSensor,CHS=2798}
& HA =
MM O|2£ SoilMoistureSensor
- RS-485 EA ID 97|
_ {CMD=314,CHS=548}
Hg 3
MAMQ| RS-485 E41 ID 24
ot = {CMD=315ADDR=1,CHS=1054}
ST T -
MMQ| RS-485 Sl ID= 1H
- RS-485 4l ID M7
_ {CMD=316,DADDR=4,CHS=1058}
S EA
MA Q| RS-485 &4l IDE 4= HY
ot = {CMD=10,DADDR=4,CHS=1001}
S& I
MOl RS-485 EAl ID 4oz BHZA 2tz
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. EY 4 OmM XAH I W

_ {CMD=514,ADDR=1,FLOAT=-10.5,CHS=1707}
M 12
EY 4+ QEM IS 1052 ¥
_ {CMD=10,FLOAT=-10.500000,CHS=1453}
ST 1
EY 48 2D 0| -1052 #E 2=

- Bulk EC =AMl BX|AH Zf #HZA

_ {CMD=514,ADDR=2,FLOAT=0.1,CHS=1610}
HE mf3l
Bulk EC @Al 2 012 HH
_ {CMD=10,FLOAT=0.100000,CHS=1355}
A= EA
Bulk EC @Z Al 0| 012 B4 &tz

- Solution EC =AMl HXIAH Zf BHY

_ {CMD=514,ADDR=3,FLOAT=1.1,CHS=1612}
HE mf3l
Solution EC @IAl 112 HA
e - {CMD=10,FLOAT=1.100000,CHS=1356}
A= EA
Solution EC @IZAl 112 HE 2478
- KB 2 TM YHXIAH g HY
_ {CMD=514,ADDR=4,FLOAT=-0.3,CHS=1659}
HE g
s & 2ZAM 30z HA
e - {CMD=10,FLOAT=-0.300000,CHS=1402}
A= EA
XNE: 2 =M 0302 HY 2z

EIPNES e

o
_ {CMD=514,ADDR=5,FLOAT=0,CHS=1518}
HE mf3l
EC &= B EE Solution ECE MEH
_ {CMD=10,FLOAT=0.000000,CHS=1354}
S5 13l
EC & B EE Solution ECE MEH 22
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- oXIAH #HE @ MY

_ {CMD=390,CHS=552}
M 13
AR AE B 2 HE
_ {CMD=10,INT=390,CHS=989}
S 13!
AR AE HE 3t NE o=

RS-4858 4 &4 O|N| R E

//ZHERsE T2l 9HS 7| ({CMD=xxx,CHK=xxx})

static char MsgBuffer[COMM_BUFFERSIZE];

char *CreateMessage(MSG_COMMAND command)

{
char tempstrbuf[0x20];
sprintf((char*) MsgBuffer, "{%s=%d", “CMD", command);
{

int chksum = compute_checksum(MsgBuffer, strlen(MsgBuffer));

sprintf((char*) tempstrbuf, ",%s=%d}¥Wr#n", “CHK", chksum);
strcat(MsgBuffer, tempstrbuf);
}
return MsgBuffer;
}
//Checksum T5}7|
int compute_checksum(char *string, int size)
{
uint8_t ch;
int chksum = 0;
for (inti =0;i < size; i++)
{
ch = (uint8_t) stringli];
chksum += ch;
}

return chksum;

}

/S MM ZHZ 97 HE B BT

char *msgbuf = CreateMessage(20);
Vi T I EARE T

RS485_send(SENSOR485_UART1, msgbuf);

Rev.01.02
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RS-4858 4 =4 O ZE

//S5 {3 Checksum EQl5}7]|
int VerifyAndParsing(uint8_t *ReceiveBuffer)
{
char chksumstring[0x10];
int receviechecksum = 0;
int computechecksum = 0;
int sindex = findstr_index((char*) ReceiveBuffer, "CHS", 0);
if (sindex > 0)
{
computechecksum = compute_checksum((char *) ReceiveBuffer, (sindex - 1));
if (getMsgparsing_pair_value((char *) ReceiveBuffer, "CHS", chksumstring,
0x10, '}') == TRUE)

receviechecksum = atoi(chksumstring);

}

else

{
return FALSE;

}

else

{
return FALSE;

}
if (computechecksum == receviechecksum)
{
return TRUE;
}

else

{
return FALSE;

}
return FALSE;

Rev.01.02

28



User’s Guide

//SE HAAM EH K4 HEALL B "FAL| 2 &7
int getMsgparsing_pair_value(char *msgstr, char *prefixstr, char *valuestr, int
valuestr_size, char terminalchar)
{
int msglength = strlen(msgstr);
int sindex = findstr_index(msgstr, prefixstr, 0);
int si = 0;
if (sindex > 0)
{
sindex = sindex + strlen(prefixstr) + 1;
si =0;
for (int i = sindex; i < msglength; i++)
{
if (msgstr[i] == terminalchar)
{
valuestr[si++] = "W0’;
break;
}
else
{
valuestr[si++] = msgstr[il;
}
if (si >= valuestr_size)
{
break;
}
}
}
else
{
return FALSE;
}
return TRUE;
}
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//SE TN B 4 HFAL B HFAL /%] 7]
int findstr_index(char *m_string, char *findstring, int startp)
{
int mlength = strlen(m_string);
int flength = strlen(findstring);
for (int i = startp; i < (mlength - flength); i++)
{
int scount = 0;
for (int j = 0; j < flength; j++)
if (m_string[i + jl == findstring[j]) scount++;
if (scount >= flength) return i;
}
return -1;
}
//SE A 157
int SensorCommParsingAndProcessing(char *rmsgBuffer, int rmsgCount)
{
char tempstr[0x40];
if(VerifyAndParsing(rmsgBuffer)==TRUE)
{
if(getMsgparsing_pair_value(rmsgBuffer, "CMD", tempstr, 0x40, ',') == TRUE)
{
int cmd = atoi(tempstr);
if(cmd==21)
{
if(getMsgparsing_pair_value(rmsgBuffer, "SMO", tempstr, 0x40, ') ==
TRUE)
float soilmoisture = atof(tmpstr);
if(getMsgparsing_pair_value(rmsgBuffer, "SEC", tempstr, 0x40, ',') ==
TRUE)
float EC = atof(tmpstr);
if(getMsgparsing_pair_value(rmsgBuffer, "STP", tempstr, 0x40, ',') ==

TRUE)
float Temperature = atof(tmpstr);
}
}

}
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MODBUS RTU &4l ZE2EEE=

KOREADIGITAL® ADIET HEEZE ArE5A 42
RS-485 S4 T2 EZ0

i
NOTE 0l =21 slof ooz

&LIC}

I:IAI:I

- O|M CHRlo 48 E S4A T2EZE = MODBUSRTU sS4l T2EE, =
= LR RSSOl E KSM-89002 AMRSHA £ Q&L CH
M-

- MODBUS RTUE= KSM-8900=2 LC}E OtAE ZX|0f He|otAH AHZSHZ| fet
Udtzt=l MOl A=z wet ZBHZ XNSoH7| fof F+ = RASLICE.
OfAE ME i3l ¢
SH | ZXID 7|3t AEO{Eg A E(oy= CRC
>3ms | 1~99 04 or 06 X X CRC-16
1byte 1byte 2byte 2 byte 2byte

- . MODBUS RTU 5412 35byte M& A|ZHS SHIOZ [X|510] If
7S FETHLCH KSM-89002 3msO| 42| 202 9

-ZX[ID : MODBUS RTU 8412 ZHX|IDE &Sdff MEIE =g0|E X0
SHE = ASH, KSM-89002 1~1007HX| HXIDE BHAY = U
KO 7|2 IDE 12 HHYE0 US|

KSM-89002 BROADCASTING ADDRESS(0)2 X|@ISHX| Q& L|LCt.

-7 s2E : KSM-89002 OiAES| 25 ZAE LmYst/| fet HE
MODBUS RTU Z2E 22| 7|3 E & 04(Input Resisters Read)2t
06(Preset Single Resister) & 7tX| 2t X|@ghL|Ct.

-A|ZHO{Eg|A : KSM-89000A Zf2 S 2XIAH E= 242 £ YR
HE X|™gLICt (16bit Integer)
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04(Input Resisters Read) 7| ZE
1~67tX| &8 AddressO|L}, SFLIQ|

A& A| Float Type Datal| Address&=
20| 7t &%{2byte, SH2| 2byte 2

TEE0] A28 2, HIEA] Address= (1,352 AIYot=F LICH
Unsigned Int Type Data2| Address& 7~97}X| §& Address® LICt.

Unsigned Int Type Data= Float Type Data®fl 100

e AL 5 1008 LI+0f F0{0f

06(Preset Single Resister) 7|5 ZE

Address & L|C}.

o _T'_‘c','I. 7}
= H i HA

JEES
2=

A2 A| AddressE= 10,117HX| &%

Resister Address(Decimal) Description

1 EY =2 (s 258 ¥, &% 2byte)
2 EY T2 (75 27FE ¥, 518 2byte)
3 EY 2 (s 25T &, &% 2byte)
4 EY 2k (5 25FE ¥, 518 2byte)
5 EY EC(Rs 278 & &% 2byte)
6 EY EC (Rd 25T 4, 5t 2byte)
7 EY =& *100 (Unsigned intH)

8 EY 2% * 100 (Unsigned intH)

9 E EC * 100 (Unsigned int&)

10 Xl 1D

11 &4 Baud rate (7|2 115200bps)

-C|O|E : OFAE{O|AM KSM-89002 2 &&= IiZI0AM OIO|E ¥Ye 2

& 2Byte(16bit Integer) & L|C}.

06(Preset Single Resister) 7|5 ZEE AE5I0 HX|IDE BHYSIOX &
AL HHHSIAX} st= FAIDQ| Z40| 7|2&|= ZYLCt
06(Preset Single Resister) 7| s ZEE AL&30 S4l Baud rateE HZS}
DA & AR HASIAX 8= Baud ratel| QIEIA ZHO| 7|ER|E XYL
Ct.
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Index Baud rate
1 115200bps
2 57600bps
3 38400bps
4 19200bps
5 9600bps
M ZAE Baud rate?t HX[IDE KSM-89002| ™RO| HMAHEO| = HAL|X| &
= LICH

04(Input Resister Read) 7|

89002 H5H™42 1K}

or
&l
[N
i
>
op
Ot
K®
m
(@]
Q
<
©
D
)
Q
Q
ogt
o]
Hu
~
wn
<

BF AMEOE A9 Ziat HIO[HO| S0{7ts
= A[ZotH, BtEA] HO[HO| S0{7tE %k

AZ o EY A E[fei= SH HlolH
1 6 EY & EY 25, EY EC 2F 3F
1 4 EY =& EY 22 3F
1 2 EY =2 8%
3 4 EY 2, EQ EC
3 2 EY =2z SH
5 2 EY EC Y

-CRC : ZX|IDO|MEE OIO|H7X| 2= 2tofl CHsH CRC-16 Of [}2f Of 2
HEZ St0 4 o] AALO AR EL|CE.

HAXIDLE &4 Baud rateE HAED B¢ ot S

o —
NOTE S 9loh kSM-89002| TS HMAHFCHE ChAl S
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OrAE =4 I§31l 34 - 7|53 E 04(Input Resisters Read)
7|52 E 04(Input Resister Read) B0 CHSH &20|=2 S DAL

KSM-8900 £H 4o 2 FMELICT

XD Jls32E HIO|E = HIOlH CRC
1~99 04 X X CRC-16
1byte 1byte Tbyte N byte 2byte

-HX|ID : OFAHOA ZESH KSM-8900 X419 IDRIL|LCY.
- 7183 E : OAHOAN METH 7|2 EQLLCL

- HIO|E == : HIO[E ¥Ho| HIO|E 7H4=YIL|Ct.
KSM-89000 | M= ZHZ10| 25 4dbyte 5 A4 HO|EZ OIAH ®S
7

=
ofzlel Hloje FHo| As ar22l 20| X[FE LY.

- HIOIE : OFAEOIM H&et mfAlof w2k XEE HXAHN FEe4S
S10iM X g OfAH TS 2l HolH FHo| A= axof what
(e]

Td&= HOIE = 73X YULIL

-CRC : ZXIDO|MEE OIO|H7X| 2= 2tofl CHsH CRC-16 Of }2f Of 2
HEZ ot0 4 o] ZAAY A EL|CH

OfAE =4 i3] 14 - 7|53 E 06(Preset Single Resister)
KSM-89002| ZX[IDHZO|L}, 4l Baud rate HAA| ALBE|E= 7|82 E
06(Preset Single Resister) &0 CHot £20|2 SH m{2l2

OAH HE mjzla S YL

ofle ofzl 9

KSM-89002 Modbus S4IA| & Z7HX| ZRE sS4 &0 Chsl
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ojziel #82 ofeiet Z& LI

XD ls2E oz CRC
1~99 0x80 | 7| s2E Tor2or3 CRC-16
Tbyte 1byte Tbyte 2byte

-SX[ID : OFAE 0N = =9 KSM-8900 At4lol IDRIL|CE.

— —

- 7182 (0o 2dS ®7[5h= 0x80 + OFAEOAM HES 7|[S2E)

- 0el RE

oel 2= g
0x01 OrAEOA HES TiZlef 7|[s2E HF0| ERE 87
0x02 | OFAEO|M H&ot TiZle] AEOfEes SHO| HRE B2
0x03 OrAEOA &S mhzlef HojH FHo| HRE 8%

-CRC : ZXIDO|MEE OIO|H7IX| 2= 2tofl CHsH CRC-16 Of }2f Of 2
HEZ ot0 4 o] AA A EL|CH

ofgfel d%& o2 mjzlE =ast ot SHE ©ESHA
Ct.

> ZX[ID7F KSM-8900 X419 FX|IDRt CHE 3%
> CRC-162| 20| XLV S LF=E EEHE 2

rlr
o
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MODBUS RTU &4 &4 1j3l ofx|
- XD 1& 7HX= KSM-8900 MO EY =&, EY 2=, EF ECAt
2 (Float Type Data)

™

01 04 00 01 00 06 21 C8

HE o3l
XD 10 1 O E2ARH 6702 HEE 2 X|AH 87|
01 04 0C 41 F7 CB 24 41 CO 00 00 3F 18 41 74 16 70
12bytes HIO|HZE &= SE

S I3 | EY+E 30.97419 %VWC

EQARn 24 °C
EEC 0.59 dS/m

- XD 1& ZHX= KSM-8900 MO EY +&, EY 2, E ECA
2% (Unsigned Int Data)

01 04 00 07 00 03 01 CA

S W
AXID 10 1% OfEARE 3749 HEE HX|IAH &7
01 04 06 13 41 0D 28 00 OF 9C 9F
6bytes HIOIEHZE & SE

SE I3 | EYE 4929 => 49.29 %VWC

EY2E 3368 => 33.68 °C
EYEC 15 => 0.15 dS/m

- &X[ID 18 7HX|= KSM-8900 M Q| IDE 2& B Z

01 06 00 OA 00 02 28 09

& gjzl
S U RK|ID 10 108 BK|AEO| 22 M7
_ 01 06 00 OA 00 02 28 09
YR EL

ZAID7F 10 22 HEEH (TS A BHE)

7
- HX/ID 182 7}K|E KSM-8900 41O EAl Baud rateE 9600bpsZ 7

01 06 00 0B 00 05 38 0B

& izl

I XD 10 11 HX|AEO| 58 M7
- 01 06 00 OB 00 05 38 OB

SE o

E X Baud rate 7 96002 2 HHAZ(FS i3l BHiS)
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CHAPTER 5

X B

FL|CF.

4
%0

2t717t Sle H2E HOF FHAL.

A $E=E FOSA Haol oA,

T3 MAME Ml FEEL, BF

Hl

b71 & HRO| oo FHAL.

-
akS

Atget MME 22

712 *¥

HH

gEo g

=2

info@koreadigital.com 2Z C}

Mol 7leX X2

27}

-

<0
Klo

[y

Fun

g4

F

e
o
—

Klgh IX[of Ch

HME
704 Al7|

Al

it
=

Al

Mz Toieh HAL tHeld 3=
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CHAPTER 6
7|= HI0|H

0 ~ 50 %VWC

0 ~ 10 dS/m

-40 ~ 60 °C

+3 %VWC

+0.1 d/Sm (0~1dS/m)
£10% (1~10dS/m)

+1°C

EC Automatic p=2%/°C

0.1 %VWC

0.01 dS/m

0.1 °C
-20 ~ 80 °C, Max 95%RH
-40 ~ 60 °C, Max 95%RH

Frequency Domain Reflectometry

Impedance

MEMS
5Vdc

70mA @5Vdc
RS-485

120mm * @ 60 (M= Z0]| : 110mm)
360g (EE HoO|g =g
BT 3Meter

24
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