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® EC sensor
BKBELTEENZ 2T A EISUEESEEZETHAILET .
(NO3,NH4,H2P04,K,Ca,Mg,Nacl etc..)

® Moisture sensor
MRICEFNDHRIEKDRZETAILET,

® Temperature sensor
SRERBEOREZTRUVETD,

[51E>YRAR
Sensor Y4 X: 132.5x 27 x 16.2 mm %0.2mm

Temperature Sensor

EC Sensor

Serial No.

Top side view

Moisture Sensor

Back side view
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@® EC sensor
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A53—0x1—R
Connection Type UART
Signal TxD, RxD
Baud rate 9600
Data 8 bit
Parity None
Stop 1 bit
Flow Control None
Data Format Binary

Note:

PC M USB R— he oY %IERH I 25T,
USB-Serial Converter cable(TTL-232RG-VIP-WE
from FTDI(for UART) REEHENDLET .
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Input/output Remark
No. Color
Name Symbol 10 Min Max
1 RED EIREE VDD - 3.0 6.0
2 BLACK | 45 R VSS - 0.0 0.0
VIH | 0.8xVDD VDD VIHmin Bt :Ehie
3 WHITE A4%=J) EN IN
VIL VSS 0.2 x VDD | VILmax U F: 2924
VOH | VINT - 0.45 -
4 BLUE RET—4 TxD ouT +2mA
VOL - 0.45
VIH | 0.7xVINT | VINT+0.3
5 YELLOW | &ET—4 RxD IN
VIL VSS-0.3 | 0.3xVINT
6 GREEN | $&658EL NC - - X1
7 ORANGE | ###tiEL NC - - X1
8 GRAY - - - - %2
- AEPEE VINT - 33

T-JIEGCB T PFREIA!

%1 : GREEN & ORANGE 7—JIUITJO-FT1>27 1BHRLELTIEEEW. ENSOT—T)LIE. RERTHEPE
£ VINT (BHicnN TW\3 =TI,

%2 1 GRAY 7—JJL & Shield 54> FREUCBEDRHIC GND(VSS) (CHEficnsces
HRLUFI

Cable Type
7
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Name Size Description
Function Code 1 byte "read" or "write" Z4FELLET.
Start Address 1 byte read or write BFDRF—h7RLAZIEELET.
Byte Size 1 byte read or write BEDT—5D/\1 MAXEIEBELEY.
Data Up to 26 bytes read data or write data
Error Check 2 bytes CRC-16 [C&3 Error Check field T9.

Function Code Action
0x01 Read
0x02 Write

FRL—2av ik

® ®MICSNSR_CTRL L% (0x07) (C “0x01” % write 93ZETRENBBAEINET,

@ RICSNSR_STATE L 24 (0x08) MiREE ("0x00” or “0x01”) ZEZAUHIBENBETT.
“Ox00”(FBIESTHD., "Ox01"(EHELR T EEKRLET .

@ AIEMETURE (SNSR_STATE LSZADT =91 “0x01”) (. BIET—7%FHHHE T ENTEET,
Read OV RTT—=A%FHmAHBLTIZE,

Write(0x02)
TECICAIEZRMIAT IV RADBIZRUET,
Message Response
Host device -> Soil Sensor Soil Sensor -> Host device
No. Format Example No. Format Example

1 Function Code 0x02 1 Function Code 0x02
2 Start Address 0x07 2 Start Address 0x07
3 Byte Size 0x01 3 Byte Size 0x01
4 Data (1/4) 0x01 - 4 Data (1/4) 0x01
5 Data (2/4) 5 Data (2/4)
6 Data (3/4) _ 6 Data (3/4)
7 Data (4/4) 7 Data (4/4)
8 CRC-16(Upper) 0x0d 8 CRC-16(Upper) 0x0d
9 CRC-16(Lower) 0x70 9 CRC-16(Lower) 0x70
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Read (0x01)

TFECICAIER TIRRRZ R I 201 RLET .

Response

Soil Sensor -> Host device

Message
Host device -> Soil Sensor
No. Format Example

1 Function Code 0x01
2 Start Address 0x08
3 Byte Size 0x01
4 CRC-16(Upper) 0x00
5 CRC-16(Lower) Oxe6

I5—Ayt—o

No. Format Example

1 Function Code 0x01
2 Start Address 0x08
3 Byte Size 0x01
4 Data1(Lower) 0x01
5 Data1(Upper)

6 Data2(Lower)

7 Data2(Upper)

8 CRC-16(Upper) Ox4a
9 CRC-16(Lower) 0x40

tU Host device HANEZR message ZIXEURSE, I5-XvE—-IhRDET,
EUIBIEIS— CRC I5—MRAEULBSE. B3 response ZRULE R A

Format Size
Function Code | 0x80 ["! 1 byte
Error Code 1 byte
Error Check (CRC-16) 2 bytes
%[1] =FES function code ® MSB (3 1 (CzybanZEd,
Error Code Description

0x01 A&7 Function Code

0x02 &R Start Address

0x03 AER Byte Size

0x04 NyIrDA—-)\-J0—

0x05 CRC-16 error

0x06 Sensor AIEH

0x10 Register N\DEEFAH L

0x20 BB 12CEIEI5—
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RW | Address | Register | 7 | 6 | 5 | 4| 3| 2| 1 | 0
0x00 MAJORI7:0]
0x01 FW Version MINORJ7:0]
0x02 REVISION[7:0]

Read 0x03 UID[7:0]
0x04 UID[15:8]

SERIAL_NO
0x05 UID[23:16]
0x06 UID[31:24]

Write 0x07 SNSR_CTRL 0 0 0 MEASRUN
0x08 SNSR_STATE 0 0 0 MEASDONE
0x09 DDS[7:0]

DDS
0x0A o] o] o] o] DDS[11:8]
0x0B ADC_EC[7:0]
ADC_EC
0x0C o] o] o] o] ADC_EC[11:8]
0x0D Reserved Reserved
0x0E Reserved Reserved
O0x0F ADC PERMITT! ADC_PERMITTIVITY][7:0]
0x10 vITY o] o] o] o] ADC_PERMITTIVITY [11:8]
0x11 ADC_BATTERY[7:0]
ADC_BATTERY
0x12 o o o] o] ADC_BATTERY[11:8]
0x13 TEMP[7:0]
TEMP
0x14 o | o o o |sen] TEMP[10:8]
Read 0x15 EC_BULK[7:0]
EC BULK
0x16 EC_BULK[15:8]
0x17 VWC_ROCK[7:0]
VWC_ROCK
0x18 o o o] o of o vwerockmg
0x19 VWC[T7:0
vwe o
0x1A o ol o] o of o VWC [9:8]
0x1B e Coco VWC_COCO[7:0]
0x1C - 0 | 0 | 0 | 0 | 0 | 0 | VWC_COCO [9:8]
0x1D Reserved Reserved
Ox1E Reserved Reserved
0x1F EC_PORE[7:0]
EC_PORE
0x20 EC_PORE[15:8]
0x21 Reserved Reserved
0x22 Reserved Reserved

10
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INSA—ZDERBA

HPMEICEDFET,

Name Description Range
T7=LIIT7DN=23>, TP—LADITPDN-23(E Xov—  X1F—2L
FW Version ) -
TIESITNENFET
uiD EEn ID -
SNSR_CTRL AIEDZAS— Yk, 0x01 % write 33EAENIAEDET . -
SBIERFDIRRE
SNSR_STATE 0x00: SAIFEFH. BIENRI-ENTOEE A, -
0x01: JAITERET
12 By AD I2N-5OH BT, EC 2518 I BBR(CfEAEN 3SR
DDS 0 ~ 4095
JrL>ZETT,
ADC_EC 12 Eybd AD 20N -4DEHET. EC T2 HDH DECRDET, 0 ~ 4095
ADC_BATTERY 12 Eybd AD ION-AOHESMET, BIREFED 1/2 HAEICRDFET, 0 ~ 4095
ADC_PERMITTIVITY | 12 Evkd AD I2N\—=ADHIMET. KI3 B OHIDBEICRDET, 0 ~ 4095
mEE
H7(3 AD fETIDT, 0.0625 z#NF32L T OIREMENMESNFT .,
T—HlE 2 DR TRIENTLFT,
Temperature table
ERTEHE0] Temperature [°C]
Binary Hex
0100_0110_0000 | 460 70 -2048 ~ 2047
TEMP 0100_0101_1111 | 45F 69.9375 (128 ~
127.9375 °C)
0000_0000_0001 | 001 0.0625
0000_0000_0000 | 000 0
1111 1111 1111 | FFF -0.0625
1110_1100_0001 | EC1 -19.9475
1110_1100_0000 | ECO -20
EC BULK KeR-0y79—)L- DIV E— b KBETIEO AVEHRICELES. 0 ~ 65535
B 0.001 Z#NFB2ET, [dS/m]BERIDH HECRDET (0 ~ 65.535dS/m)
Ov79—)UERRFDK K 0 ~ 1000
VWC_ROCK
B 0.1 ZHNFBZET. [% ] BEAIOHHECRDET, (0 ~ 100.0 %)
VG —RETIEERARFOK DR 0 ~ 1000
0.1 ZHHIBET. [Y%|BEAIOH HEICRDET, (0 ~ 100.0 %)
10V E—MERBFDKD = 0 ~ 1000
VWC_COCO -
0.1 ZHNIBZET, [% | EMADEHEICADFT, (0 ~ 100.0 %)
PoreECfE —f&TIEHTOAA>EFHRISELFT . 0 ~ 65535
EC_PORE IR D EC BZHEHLET . 0.001 ZENFBTET. [dS/m]ERID

(0 ~ 65.535dS/m)

11
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CRC-16

C Start )
\!

Setdefaultvalue OxFFFF to CRC.

Setexclusive or (XOR) CRCand thei-byte of a data to CRC.

IsLSB of CRC 1?

Shift CRCto the 1-bit right. Shift CRCto the 1-bit right.

Set exclusive or (XOR) CRC
and 0xA001 to CRC

Itrepeated 8times?

i+=1

NO

The Size of a data<i

12
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CRC-16 (Program)
USHORT CRC16(int size, BYTE* data)
{
USHORT cr = OxFFFF;

for(inti=0;i < size; i++)

{
cr = cr Mdatali];
for(intj=0; j<8; j++)
{
if((cr & 0x0001) == 0x0001)
{
cr>>=1;
cr A=0xA001;
}
else
{
cr>>=1;
}
}
}
returncr;

13
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YoNA-R, 9L4=9Fv—b

® EAJICSNSR_CTRL LTR% (0x07) (C “Ox01” % write 3¢ TRENFHIAINET,

@ RICSNSR_STATE L>2% (0x08) MIREE ("0x00” or “Ox01”) ZEZAIIIITRENNETT,
“Ox00"(FRIFEPTHO. "Ox01"(FHER T ZERLET

@ AIEMETURE (SNSR_STATE LSZADT N “0x01”) (L, BIET—%EFHHE T ENTEET,
Read IV RTT—=A%FHmAHBLTIZE,

Host Device Sensor
T AR Send 0207 01010D 70
" LR Receive 020701010D 70
BIES T AT —4F AL Send 01080100E86
(__I Response(SNSR_STATE:0x00): |— L AR A Receive 0108 0100 8A 81
BIEFRTT
AERT AT —~ A5 HL  Send 0108 0100 E®6
£_I Response(SNSR_STATE:0x00). |" 2 L AR A Receive 01080100 8A 81
i — BEkRET

AISES T A7 — 9 AFHHL  Send 01080100 E6

L AR A Receive 010801014A40
. 1\_ BIENSE T 9 D LSNSR_STATE

LE2AFC01A Yy hanEd

: Response(SNSR_STATE:0x01)+ I'_

- AET -3 Send 011310FC2C
| R S Receive 0113 10 6B 01 7C 08 95 02 B1 01 DC 02 5C
16 AD 2F AC 12 FE 34 e =2

¥EFFIICRC-16MI—RTT, (HESICEH|OCRC-16T O T AIC
MO CHHEUEERUV IS —FT v (RMEH) (CTERATSL.

« TEO~®@DAIET—FZEHAHHI IV R

BIET —F&mE L Send 0113 10FC 2C
LR R Receive 0113 106B 01 7C 08 95 02 B1 01 DC 02 5C 16 AD 2F AC 12 FE 34
« AEFT—-HOHEHS
@ TEMP : 6B 01 => 0x016B = 363d x0.0625 = 22.687[C]
@ EC_BULK : 7C 08 = 0x087C = 2172d x0.001 = 2.172[dS/m]
3® VWC_ROCK : 95 02 = 0x0295 = 661d x0.1 = 66.1[%]
@  VWC : B101 = 0x01B1 = 433d x0.1 = 43.3[%]
® VWC_CO0CcOo : DC 02 =0x02DC = 732d x0.1 = 73.2[%]
®  DummyData :5C 16
@ EC_PORE : AD 2F = 0x2FAD = 12205d x0.001 = 12.205[dS/m]
®  DummyData :AC 12

14
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Power ON timing

Timing case 1: VDD "High" -> EN "High"

4.5V

ov t1

45v
EN /
ov

* Cable length 3m

t2
t3
FW
(Firmware)
ov
| items symbol Typ unit
VDD rise time t 3 ms
EN rise time 2 2.2 ms
= ~ FW "start" time 3 11 ms
Timing case 2: VDD and EN "High" at same time
4.5V
VDD/EN
ov t
t2
3.3V
FW
ov
items symbol Typ unit
VDD/EN rise time at same time t 3 ms
VDD/EN "start” ~ FW "start" time 2 11 ms
Power off timing
Timing case 1: EN "Low" -> VDD "Low"
4.5V
VDD
oV Pe—
t1
4.5V
EN
ov
t2
t3
3.3V
FW
ov
items symbol Typ unit
VDD fall time t 10 ms
EN fall time t2 03 ms
LEN “fall start" ~FW "stop" time 13 69 ms
Timing case 2: VDD and EN "Low" at same time
4.5V
VDD/EN
ov
t
t2
3.3V
FW
ov
items symbol Typ unit
VDD/EN fall time at same time t 70 ms
: " ~ FW "stop" time ©2 52 ms

15
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UART communication

UART communication

specification

Flow control none
TX/RX looked from sensor side
3.3V
RX command
ov
t t2
3.3V
X response
ov
items symbol MAX unit
response wait time t 5 ms
response time. 2 33 ms
¥ Response as 26 data were read from DDS to PORE_EC_C
Measurement time
MEASRUN
(measurement start)
t1
MEASDONE

(measurement stop)

[ items [_symbol | MAX T unit ]

|measurement time | | 4 [ s 1|

16
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[10] ®@mR~R
BRAAOT - ZRASNTINF Y ~%RELET .

. VR L IO 1 A A

* 2104500 1 =*

AR
WEBET2H NEA2H LHREBL7HE WEEEIMN

[11] R TR
11-1 s

H@z— DI OEBEM TR, BEOR (BRAMWSIEE : 15pcs) (CBELET.

340 mm

11-2 9

B(C, BRR—IVECHRBLE T 6. BECLHOTEAIMEFREERRDE T,

480 mm

(F&RBR) Fe. TEXER

S(DEUT, TOMHEIEZERIZHENTESVET BR—ILFEICE R ED SN EFRRLET .

Box type Size(Typical mm) Maximum
SrRFE TERZRE(mm) quantity
c DIEXE A B C RAOENE
405 336 263 | 227 15 pcs.
B 105 267 | 170 | 120 5 pcs.

17
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[12] £REEME
12-1 {RFEHAR
BRORIEIARL, A 1 FLROTHEET,

12-2 REIANE

AEOERPERESCEIBEROIEFBRIERAREOEET. REEABNICH —#EUISE.
BESHZSETIEEEY.

XARFEX R (S AARB (CBACENEAB OHERD AR EREERL I ENRFERDET,

12-3 RESMH

ROIZEDHER RGOV TEEH T—UIEEZEVERA.

(1) BERRICIZERLOROPREIREORN (RELCHOHERERTEDERRIAICROLIE
BERMERZLRIOIISEEZED) RURAMEIRDOUOEICL SRR RS

(2) BEERICL X - BEIFOTE T OEREFOANEY)REIRVCL2EERUEE

(3) NK-HIEREETOMORIMZ(CLBHER VIS

(4) NAEFULKFENRF) FCLHERVIES

(5) IEESOBRER M URRERICL SRR RS

(6) AREmICHHRL LB LIS Ot (CRE R I 2R R UMEES

(7) BERICLZBABIES. IR, BHFICLIBIERVIEE

(8) {LFRm, BHERIFCLHERVES

(9) EISHOEMICLDEERUES

BIIADRRCEVWTEEOPIECREDOHDIZE (. HHEICHZHERD L. SEZE0T

FR(CHIZDET

[13] AR
13-1 FRORE

UXE(CEEHOR R, BAhI0J ATER (S EOERARBIFCERET - RIESNEDTHD. &
EIRMEe - eE - BB - BIR - TEMNEREINIANEIRESKEONSOFTORARNADESE - 145
12 - mEEFZFRII200TEHDEZADT, it hy07J e EOE A AERICHE > TTERIEE,

Fnt—. EXEEHOEAARMSIORRTIHEAZINEES. XIEUTOONMSDFTOARTT
FERENEBE (AR EXEN(CAREBNDIEDEFRC)(CE, Bt FHXERCL O TEULFRD
BREOMOIBEE(CRAT 22— I0EEZEVNRFTOTITERIE,

OfinZEtis QOF Hies OBEHKEE OFEBAMHIEMKSE OCE&ks
©mEnXtEss QBAESHEEE OK/IHICHEE OFEZEAERNIENES
OpRGE/ BRFEB R OZOM LR EIF O
SN E(CEEBOBARARUNORARCHISULERCEOVTE. $FRESESG|0H2 B EERRO-
RIFE -t FEBBVEDEIA-LA
(https://www.murata.com/contactform) & THRVLEDEZEL,
*EER(CIO T, ONSDFE TOREMEIFICEEET - RIEEN3BENDD. TNSEEEHF0Y .
ARE. 77> —MEERI TREzEEHL THNET,
13-2 J1—)Lt—J8gen TN
HERBCHNI—EEPARESGHEUIZE T, IRKEEHLIEOZSDICTTRRGmICE]R
J1-)LE—JRREZ S IIL TR S0,

18
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13-3 HAEENSO /A XCEDIRBEDRBEENHDEIDOT, +HCFHMED L, SFELTIE
FKIZE0N,

13-4 Appendix Z£%&I(C, WU HIRE(IBEZU TTHERALIZEL,

[14] ERARELOER
14-1 SBE-20~+60C. RFNEEZ{LORVERTRE T,

14-2 E& 7ILH). 18, BHAX. REZFOLFNTEK[TP TIRE (LB TTZE,
14-3 ESTHY. & IREEMNN3IZPFI TORE (BRI TT 2,

14-4 HEET(CLD REBIEDQRRERDEFIDT, FH(TE FURVARRTORE ESHDK
WVEHFEVEILFT .

[15] &FEL

15-1. SIAARSE CECBENIAEARL, It SHBTERULERBRN -+ Rif%
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