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1. UNUI

msﬁammmmmgm Modbus Lﬂuwﬁﬂummgmmiﬁamﬁquauﬂim (Serial
Communications protocol) Aldaruegrsuninatsluszuusaluifgnaivnssy (Industrial
Automation Systemns : IAS) iileasanisidenloadeyaseninagunsalsineg 1y gunsalmuauiiuea
% (Programmable Logic Controllers : PLC) guUnsaing33n (Sensor) Q‘Uﬂiﬂjm%ﬂﬂa gunsaltuL
(Actuator) mihemsaaiaszezlna (Remote Terminal Unit : RTU) saufisszuunanfiumesitldluns
muqmmzLLamamuwmq‘Uﬂiﬁﬁﬁm6] (Supervisory control and Data acquisition : SCADA)

Modbus gnitamiuludie.a. 1979 Tasu3sn Modicon (Yaqtufle Schneider Electric) 1y
Inslnasatignldfuegrsnirsndunugramnssudesanaudelumslinuazianuiidodo
Tutlgtudmsdeansannsouidlfidu 2 szuufte Modbus RTU wag Modbus TCP Tasariaunnsing
ogilnslnasanisdearsitld Tuszuu Modbus RTU agldlnslnasanisdeaisuuueynsa (Serial-
based Protocol) Tunaifisyuu Modbus TCP azldlnsInasanisdeansuuudinediin (Etheret-
based Protocol) G?i'ﬂﬁaaamw%mwmﬁumaﬁmmL%ﬁLLazizazmﬂums%’Udﬁmﬂa g Modbus
RTU a@wnsasudsldszaznisgegaiis 1.2 Alawns (MA1asa 57.6 kbps) Tuwmzdl Modbus TCP

anunsasudalanianugy geands 100 Mbps (Mszezne 100 wes) neseazideniinsaluil

2. Modbus RTU

[l Request
RS - 485 Il Response
s 1L |
Slave
ID3

U 1 Msfeansuuuaynsudie RS — 485 dmiu Modbus RTU
Modbus RTU fia Tnslnasaildn1sdearsuuveunsy (Serial-based Protocol) 2

andnenssunisdeansiuy Master/Slave wseonananiladnaunsal Slave agliidsdaya (Response)

NAUNNIUNTNAEEN15TRI0 (Request) 3ngUnsal Master As3UN 1 Modbus RTU Tagvialuagldnig
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doansTuszunienin (Physical Layer) wuu RS-232 w38 RS-485 Joyalulnsinaea Modbus azgn
Vv 4 JUuuy A® Output coils, Input contacts, Input registers taz Holding registers

18 2 WUULsn Output coils wag Input contacts uAavwoAsaILiAUALTEY 1 On wseilan
Idua “0” fu “17 Wisuiadourmailanazlavesgunsafiaduaraindfimulilussuunudnluia
QNEIMNTTY

Tuvessdi 2 WUUWEY Input registers way Holding registers anansasiuandusiavldte 16

a = = oA ¢ o a1 v I
Un Wigualouaiunnaunsalnsiainfidstoyawuuaunden (Analog)

I
tY

n1sdeansvesdeyaluszuu Modbus RTU assudnduyadeya lnenlu 1 yadeyatuay

Usenaumiediu 6 diu dsandlugui 2 Fasususigyadnsudu (Start bits) 919898en135650AUYA

¢ al

Uoya M1UAIEAIRILNLILBALATA (Address) YBRUNTAlNABINTTADANTAY ANAIEYAFINTY

v

Function Code uagdayafinoenis (Data) Aon18YndayansIddauaItuianana (Cyclic

Y Y

[
= a

Redundancy Check : CRC) hazyainUaving (End bits) 819838an15dugnvoya

Field Name Bit length

Start At least 3.5 character times of silence (mark condition)
Address 8 Station address
Function 8 Indicates function code eg. read coils/holding registers
Data nx8 Data + length will be filled depending on message type
CRC 16 Cyclic Redundancy Check
End 28 At least 3.5 character times of silence between frames

U7 2 ypdieyadmsunisdeans Modbus RTU [Ref. 1]

2.1. WeATUN15919781%35U Modbus RTU (Function code)
ﬁqﬂﬂqﬁ%’umiﬁﬂmummmLL‘u'wfI']ﬁGiNq AR 39 %39 Function code s1wazLdun
uanasaguil 3 Tnemdne udraeilileitunisvinnueg 2 wuu fe n3eu (Read) wazidou (Write) Tng
annsadenilazeunieiloudeyaluds Coils 3o Contacts dwfudeyauuudinea (Digital) 3o

“0” iu “1” uag Registers dmsuarunsalaudeayauuunouzion lnaflauin 16 On w30 AR

0000 919 FFFF
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Action Data Type Object Type
(DEC)

Read Single bit Qutput Coils
05 Write Single Single bit QOutput Coils
15 Write Multiple Single bit Output Coils
02 Read Single bit Input Contacts
04 Read Word (16bit) Input Registers
03 Read Word (16bit) Holding Registers
06 Write Single Word (16bit) Holding Registers
16 Write Multiple Word (16bit) Holding Registers

U7l 3 wazlBunyndoya Function Code [Ref. 2]

2.2. Aundaueninsayad Modbus RTU (Address)
AuvdLeniAsaty Modbus RTU agilvwnn 16 U vise 65535 duvs Tuwsazguiuy
n159191u Taedl Output coils (Runitueniasaazisududl 000001) Input contacts (F1uLW
LOMATADLSURUA 100001) Input registers (AurtuanATAILTUFUA 300001) waz Holding

registers (FULVUILBALATAILLTUAUN 400001) Ae3UT 4

vty dvsugunsaliuinienaaeiilaiiies 9999 duvmislunsagyas

Register Register Extended Extended Register Object Type
Number Address Register Number Address

(DEC) (HEX) (DEC) (HEX)

00001-09999 0000 to 270E  000001-065535 0000 to FFFF Read-Write Output Coils
10001-19999 0000 to 270E  100001-165535 0000 to FFFF Read-Only Input Contacts
30001-39999 0000 to 270E  300001-365535 0000 to FFFF Read-Only Input Registers

40001-49999 0000 to 270E  400001-465535 0000 to FFFF Read-Write  Holding Registers

JUN 4 dundsianinsaly Modbus RTU Tnguusnuguiuunisyiney

Y
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2.3. ya¥eya (Data)
ludiuyateya Data Field 5u%3gﬂLLUQLﬂu 2 40 o yaMAsdmIun1581U (Read
Command) MugUil 5 wazyamdsdmiunsidou (Wite Command) augudt 6 Tnsyadidaita 2
wgndsngunsaifivhvin iy Master wihidu iiedamslugsgunal Slave Aidasnsdeans

Read Command

Request Message startregisteraddress (2 bytes) + no. of registers (2 bytes)
Response Message byte count (1 byte) + data (no. of registers * 2 bytes)

'
[

U 5 yardadmiuniseu (Read Command)

Request Message start register address (2 bytes) + no. of registers (2 bytes) + byte
count (1 byte) + data (no. of registers * 2 bytes)

Response Message start register address (2 bytes) + no. of registers (2 bytes)

JUN 6 Yarndsdniunsideu (Write Command)

f28679 N158uAweY Holding register fluanasa 40103 &3 40105 31ngunsal Slave
vanelay 19 fatu Frame Message (13i573 Start wag End bits) fignasly e 13 03 0066 0003

E6A6 Lngii

Il Request

Data : 13 03 0066 0003 E6AG B Response
-
Data 1 06 JO0XX XXX XXXX I y
Slave Slave
ID 19 IDn

Ul 7 M3 Fu-da wisudeya Modbus RTU

YadaAud1%TUN1581UAIIN Holding register (Request)
- 13 f Station address (19 DEC = 13 HEX)
~ 03 #e Function code (nM581ud Holding registers)
- 0066 Ao Address Ua19 register fusn (40103 - 40001 = 102 DEC= 66 HEX)
- 0003 fio $1uaU Registers TiFasnnseu (Wevua 3 ¢ #e 40103 B9 40105)

- E6A6 fia A CRC (Cyclic Redundancy Check) dmsuiianinuRanainvesyndoya
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YAdaAUNNBUNEULN (Response)
@1 Frame message (L3571 Start wag End bits) naunduunme 06 XXXX XXXX XXXX
- 06 fip F1UIU byte VeITaLANIMOUNTUL

- XXXX XXXX XXXX o Feyanesi 3 duvls inoundusn (fumsas 2 bytes)

3. Modbus TCP

Client
(Master)

B Request

Ethernet B Response
Network

------ TCP/IP
Server Server Server
(Slave) (Slave) (Slave)
IP:2 IP:3 IP: 254

5UT 8 nsdeansuuuBimesiindmsu Modbus TCP

Modbus TCP fe Inslnaeafinseu Modbus RTU tieldnisdeansuuudivesidn (Ethemet-
based protocol) 18 TCP/IP (Transmission control protocol) AWesa (Port) 502 wnun15Lgn1s
doansuuueunIy AegUT 8 vilvigunsalanunsaasneinisieansiiuiaieieianizusiim (Local area

1 a § @

network : LAN) %138 tAS09188uULmas5Lin (Internet network) sruludanisiieunanuuliany

(%

(Wireless) Ineigunsninszatedayana (Router vie Access point) lusnandlunisidouse lngwn
Yoaulu Modbus TCP fls1saziBondaguil 9 way 10 Suduteyasie Modbus application
protocol (MBAP) Header F9Usznousae Transaction ID, Protocol ID, Length, Unit ID FafaAy
1311910 Modbus RTU daugndioya Function code uay Data azdsnaniiouidiu sniuyadoya

CRC dmsuidnauiinnannazlaifl uwideululdves Ethernet Tu Data link layer uny
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Transaction
[o]

Protocol
ID

MBAP Header

Function
Code
Function
Length M H
1
1

Modbus RTU

Modbus TCP

1
| PDU :
1
1
1

U7l 9 dhuusznaugateyares Modbus TCP 1isufu Modbus RTU [Ref. 2]

Area Name Area Size Description
3 Used by the master for matching of the response
Transaction ID 2 bytes
message from the slave.
Indicates the protocol of the PDU (protocol data
Protocol ID 2 bytes unit).
MBAP header : 8
o Stores 0 in the case of MODBUS™ /TCP.
(MODBUS" application S :
headiedi Stores the message size in byte unit.
Message length 2 bytes The message length after this field is stored. (See
the above figure.)
Used to specify the slave connected to the other
Module ID 1 byte : pocky ;
line, .. MODBUS" serial protocol.
The master specifies the processing to be performed
Function code 1 byte P P 9 P
for the slave.
PDU [When master sends request message to slave]
Protocol data unit Stores the requested processing.
( ) Data 1 to 252 bytes 9 P 9
[When slave sends response message to master]
Stores the result of processing execution.

;:;Uﬁ 10 wazidenvedusia Field luniamsuves Modbus TCP [Ref. 4]

n1sdeansluaugnannssuaelnslnaesa Modbus



§29879 N1591UANUBY holding register # 40103 §13 40105 910 slave wuELaY 19 LWilou
Tugeg19we3 Modbus RTU finaunneuntid Tunsdves Modbus TCP frame message azi{u

0001 0000 0006 13 03 0066 0003

[l Request

Data : 0001 0000 0006 13 03 0066 0003 B Response

Master

(Client) =

Data : 0001 0000 0006 06 XXXX XXXX XXXX I | 4

Slave

(Server)
IDn

U7 11 M3 $u-ds wisudeya Modbus TCP
- 0001 @@ Transaction identifier

- 0000 A8 Protocol identifier

3

- 0006 Ao MUY byte UpsTBNATIROINNLUA

Y

i

- 13 fio Module identifier %39 station address (19 lusguuiavgiu 10 agiiawvindu 13 Tu
LavgU 16)

- 03 @@ Function code (N15891UA1977 Holding registers)

- 0066 Ao Address U919 register §lsn (40103-40001 = 102 = 66 hex)

- 0003 e $1u3uU Registers MiF0IN15811 (avium 3 67 Ao 40103 40104 waz 40105)
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4. n151997% Modbus RTU wag Modbus TCP

4.1. f2ee19n151497u Modbus RTU #i78 Mitsubishi Q - Series PLC luga QJ71MB91

d1uA1aM1 NN PID Controller 3u TAIE FY900 W1ulusunsal GXwork2

4.1.1. msasArgunsal
n15l441 Mitsubishi Q - series PLC Tuga QJ71MB91 andnygauiilddmiu

A"3d0a15UY Physical Layer 9283105574 RS-485 Faidunsdeansuuu Half-Duplex wioe1anand

v 4 u'/LiI o

Taandumsdeasuuumaden liaunsaSusavdstovaniouiuls andniaiusznousie SDA

Y

SDB RDA RDB Way SG annsauvsmuvthitnsvirenléidu 3 ngu Ae SDA (+) uay SDB (-) dwiu
nnsdadaya (Transmission data) RDA (+) uag RDB (-) dwsun1sfudeya (Reception data) uag SG

dwsuanefu (Signal ground) nenisseaneliteweusiadyaiuiugunsaidu Jnsll SDA ey RDA

LAz SDB #iofu RDB @131 SG siald1Au GND fauandluguil 12

e
QJ71MB91
@ o)
Third party Third party
save save
SDA < fH——— L SDA <t —— L SDA
sSDB \ﬁ - SDB N’ - SDB —
Terminating — RDA [, | X RDA ’}J: =~ RDA - =
resistor E@_ RDB ’: : : RDB -T! : Eé:.. RDB 1 7
SG ™ 1 SG ™ v SG 7
FG NPz «t__FG G ine «t_FG

5U#l 12 Modbus RTU module QJ71MB91 [Ref. 3]

4.1.2. n1599A71 GXwork2
ABmssernslday QI71MB1 Tulusunsu GXwork? [Ref. 3] uusndeadia
Tuga QJ71MBY1 flaglunuinuas Intelligent function module wdsa1ntuLdrliiay Switch
setting LiloRaAn sdoansuarivaansldeudedl 2 Tuua Ao Master Mode wag Slave Mode falu

U7l 13
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Switch Setting 0040:QJ71MB91 x
Item CH1 CH2
Mode setting Master Function f Master Function iv |
MODBUS device
assignment parameter User Setting Parameter -
starting method
Data bit 8 g
Transmission Parity bit Exist Exist
Setting Even/odd 0dd 0dd
Stop bit 1 1
Frame mode RTU Mode RTU Made
Online change Enable Enable
Cnmmunica.tinn Cummunica.tiun speed 9600 bps 9600 bps
speed setting setting
Station Mo. setting Station Mo. setting 0 0

Y

o
¥ IS v J

SUl 13 n13siarn QI7TIMBIT Tuary Switch setting

UBNAINNUTIA098N15M9A1 Automatic communication parameter d1u5ulunsalfidu

'
= [ o

Master mode 93U7 14 sazaoaminuaal Buffer memory 3gldlun1sfu-detoyadugunsal

[

Slave wagfofi1nunAin Buffer memory Hazdaagniug 111y Modbus register dulnudng

Aaagaluguty Modbus register #138 gniudiu buffer memory #2000h d1Sun1581UA19IN

Slave wag Modbus register #0 gniuafiu Buffer memory #4000h dwsumsideueluds Slave

Ttem CH1 CH2
Automatic communication | Set the ic communication p s when using the ic communication function with the QJ71MB91 op d as a master.
= Automatic Communication Parameter 1 The parameter setting concerning the automatic communication.
Sefting Existence 0:Invalid 1:Valid
Target Station No. 1 1

Request Interval Timer Value

PLC Response Monitoring Timer
Value/Broadcast Delay Value

Type Specification of The Target MODBUS
Device

= Read Setting
Head Buffer Memory Address
Target MODBUS Device Head Number
Access Points

= Write Setting
Head Buffer Memory Address
Target MODBUS Device Head Number
Access Foints

0
0

0000h:No Specification

The parameter setting concerning reading data from slave.
0000 h

0

0

The parameter setting concerning writing data to slave.
0000 h

0

0

- Automatic C ication F 2

Setting Existence
Target Station No.
Request Interval Timer Value
PLC Response Monitoring Timer
Value/Broadcast Delay Value
Type Specification of The Target MODBUS
Device
- Read Setting

The p setting concerning the automatic communication.
0:Invalid

1

0

0

0000h:No Specification

The parameter setting concerning reading data from slave.

50
50

faduh:Read Holding Registers

1:Valid

50
50

0005h:Write Holding Registers

Head Buffer Memory Address 0000 h 0000 h
Target MODBUS Device Head Number 0 0
Access Points 0 y

= Write Setting The parameter setting concerning writing data to slave.
Head Buffer Memory Address 0000 h 4000 h

Target MODBUS Device Head Number
Access Foints

0
0

3“0‘171' 14 n1569A1 QJ71IMBI1 IuLmié automatic communication parameter setting (Master mode)
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lunsalidesnisldaru PLC 18U Slave mode Suduiiazivsdiariluiuy Modbus device

assignment parameter AsluguN 15 F9azimuan15IuaTeEninagunsal Modbus 119 4 Usennde

Y

Output coils, Input contacts, Input registers kag Holding registers fugunsainiag lu PLC 1y

[y

Output coil #0 13 #8192 gnaugfiu PLC I/O device YO fi1 Y8192 ilusiu

Ttem Coi Input Input Register Holding Register

-, MODBUS Device Assignment Set the parameter to associate MODBUS device with programmable controller
Parameter CPU device memory with the QJ71MBO1 acting as a slave.

=l Assignment 1

Device Y0 X0 RO DO

Head MODBUS Device Nuflber 0 i i 0

Assignment Points §192 3192 1000 12288
=l Assignment 2

Device 00

Head MODBUS Device Number 8192 0 0 20480

Assignment Faints 8102 i i 2048
-l Assignment 3

Device SMO H3000

Head MODBUS Device Number 20480 0 0 2528

Assignment Foints 2048 i i 4006
=l Assignment 4

Device L0 Wo

Head MODBUS Device Number 22528 0 0 30720

Assignment Points 8192 0 0 8192
=l Assignment 5

Device Bl SWo

Head MODBUS Device Number 30720 0 0 40960

Assignment Points 8192 0 0 2048
=l Assignment 6

Device Fi THO

Head MODBUS Device Number ~ |38912 0 0 53248

Assianment Foints 2048 i i 2048

.

gﬂﬁ 15 N1369A1 QJ71IMBI1 Iumg Modbus device assignment parameter (Slave mode)

4.1.3. f39819n151%3719 Modbus RTU
U7 16 uansfiog1snsléfarn Modbus RTU Tnedi PLC siwhilidu Modbus
Master Lita8uiazsarngamniives PID controller 91ndilanislda1uvos PID controller [Ref 6]
N1581UAT Present value (PV) Qﬂﬁmuﬂﬁﬁ Holding register #isnglay 138 dumsieuitesae
Set Value (SV) ﬁ?ugﬂﬁmumﬁﬁ holding register #1818 0 Fauludruves PLC 131fi@unse
AU Buffer memory L8u #2000h d1%5UN1591UANIN register# 138 kag #4000h d113UnIT

Feualuds register #0 1 Hudu
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Modbus RTU (RS-485) Slave

Master

Read : PV Address

138

Response

Write : 8V

Response

PLC (QO0O3UDV) PID Controller (TAIE FY900)
and Il Request
Modbus RTU (QJ71MB91) M Response

sU#l 16 fhegranslda Modobus RTU

4.2. 798190151497 Modbus TCP @28 Mitsubishi Q - Series PLC Tuga QJ71IMT91

NUTUSNTU GXwork2

4.2.1. msdaargunsal
nsldauluganisieans Modbus TCP d13u Mitsubishi Q-series PLC Tuga
QITIMTO1 uamadesud 17 lugaiisesiuislvun Master uag Slave lnefilulviun Master 813150
doansléigean 64 Slave Tunanfertu dwlulnun Slave anwnsadudeya Request message i

a

64 Yannulunafeiiu wazivein1sdeasuuy Ethernet 1 494

gﬂﬁ 17 Mitsubishi Q-series PLC I@J@Ja QJ71IMT91 [Ref. 4]
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4.2.2. n159967 GXwork2
Fnsssansldeuluga QI71MTo1 Tulusunsu Gxwork2 [Ref. 4] Suusn
Suduflazsoadiuluga QI7IMTO1 Aoy deglunuaaues Intelligent Function Module ndsa1ntiy
\ilufiary Switch setting iladaAin1sdeasuaglnuanmsldauifesnisiiarlilugarhmih iy

Master #58 Slave ﬁ&gﬂﬁ 18

Switch Setting 0000:QJ71MT91 X
IP Address Setting
| , 168 . 3 .91
Operation Mode Setting
IOnIine L]
Communication Condition Setting/Redundant Setting
Item Setting Value
Basic parameter starting method User Setting Parameter
Commnication MODBUS device .assignment parameter User Setting Parameter
e starting method
Condition i
Setting Online change enable/disable setting Online Change Enabled
' Send frame specification Data are sent in the Ethernet(V2.0)-compliant frame
Enable /Disable Redundant Setting Disable
, IP mode type Fixed IP Mode
Redundant System switching at disconnection Disable
Setting | System switching at communication error Disable
| System switching at communication error Disable
Disconnection detection time 4

U7 18 QJTIMTO1 Switch setting

aolutdun1saenn Automatic communication parameter drusulunsdmdu Master
mode As3UN 19 FzFvainnuae Buffer memory Magldlunssu-detayaiugunsal Slave uazsos
A1mund1 Buffer memory Hazdvegniueld1iyu Modbus register f1699n1531ngUnsal Slave

wiuRgnulunsaivas Modbus RTU
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Item
Automatic Communication
Parameter

_ Automatic Communication
" Parameter 1

Target Station [P Address
Module ID

Repetition Interval Timer Value
Response Monitoring Timer Value

Type Specification of The Target
MODBUS Device

-/ Read Setting
Head Buffer Memory Address

Target MODBUS Device Head
Number

Access Points
- Write Setting
Head Buffer Memory Address

Target MODBUS Device Head
Number

Access Points

[ D Y TR " T -

Setting Value

Set the automatic communication parameters when using the automatic communication function with the
Q171MT91 acting as the master.

The parameter setting concerning the automatic communication.

192.168.3.2
255

0505h:Read/Write Holding Registers
The pa\ameter setting concerning reading data from slave.

meter setting concerning writing data to slave.

gﬂﬁ 19 QJ7IMT91 Automatic communication parameter setting (Master mode)

weitunsaildeudu Slave mode fiossiarluiuy Modbus device assignment parameter

Adlusuil 20 Baagimunn1sdurseninsgunsal vis 4 Usempe Output coils Input contacts Input

registers waz Holding registers fiugunsaisinee Tu PLC wudeafiulunsdives Modbus RTU

Item

g MODBUS Device Assignment
Parameter
- Assignment 1
Device
Start MODBUS Device Start
Number
Assignment Points
-/ Assignment 2
Device
Start MODBUS Device Start
Number
Assignment Points
- Assignment 3
Device
Start MODBUS Device Start
Number
Assignment Points
-/ Assignment 4
Device
Start MODBUS Device Start

Coil Input Input Register ‘ Holding Register
Set the parameter to associate MODBUS device with programmable
controller CPU device memory with the QJ71MT91 acting as a slave.
Y0 X0 Do
0 0 0 0
8192 8192 0 12288
M0 SDo
8192 0 0 20480
8192 0 0 2048
SMO H5000
20430 0 0 22528
2048 0 0 4096
L0 wo

E‘Uﬁ 20 QJ71IMT91 Modbus device assignment parameter (slave mode)

n1sdeasluaugaanssualelnsinaea Modbus
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4.3. 7298190151997 Modbus TCP 928 Universal Remote Terminal Unit (URTU)

g1uA1gMNNAIN RTD RT 100 wazdsdayaluda loT Platform sy Node-Red

4.3.1. MsasA1gunsal

Resistance Temperature Detector (RTD) Universal Remote Terminal Unit (uURTU)
(RTD PT100 Temperature Sensors)

gﬂﬁ 21 msﬁamiaqﬂﬂsai Resistance Temperature Detector (RTD) iU Universal

Remote Terminal Unit (URTU)

miens19insezlnaginesuwa (Universal Remote Terminal Unit : uRTU) [Ref. 7] @4
W laeAnIdua1n NECTEC Lﬂuquﬂﬁﬂiﬁisﬂumsmﬁlaué’@@ﬂmsﬁauﬂama Analog 7ilé5uann
Sensor 14U Wiy nszualiliit aud viousuimdu q T dudeya Digital iilernluldlunns
Uszanana viiefudeyanneeufinmediiiethlulddinunmaide-Un gunsaiine q k1w uRTU Bnvs
feenusainudayanuailagdnlulf (Data logger) g URTU aunsafndeiunaeufiainasiiumig
LAN ¢78) Modbus protocol mﬂgﬂﬁ 21 LLammﬁl,%amiamaﬁ@iymmﬂqﬂﬂmi RTD PT100 tuu
3 ane lUdoudeusiodl 1 ves RTD Card uu URTU Seiliianun 5 feudouseusazdosiuazld 2
wennsalunsiiutoya uemmsadmiusiurigunsal RTD azeefl 30049-30064 Tngn 1 2 3 V89

RTD sialUda99 A B B 499 URTU #ugd1su
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4.3.2. n1599A7 Node-Red

Node-RED

Node-RED

5U71 22 TUsunsu Node-Red

Node-RED tJurasaaiinduniuinimulusunsulunisiteudogunsaiansauasidniu APls
(Application Programming Interface) ag Online Services a83sn15tua o dvanlalansuazlu
diuidoadudiu lng Node-RED @1u13aeanuwuy APl lunisfudaya nsAwi n1swlastaya

2 v A A I woa 44' v v Y ad a & v
nsiudeya visaweuseiuuin1say q nnuaudeInisvesyld Insiadanusanlaain [Ref
8] 1Usunsu Node-Red anunsadasslaviainvatgunanosy 1yu Asuiiainasdiuyana Single
Board Computer U3£LAN613 Tutenasiidenldiu Raspberry Pi 4 %9194 Single Board

Computer Usztanuilanflesldfivegrawnsvatgdmiunsasianuaunuy Wesinuszansaings

s1P1lgeann wazdresian1slde
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4.3.3. wauelan1519979 Modbus TCP #4¢ Universal Remote Terminal Unit

(URTU) @1uA19aumgilain RTD RT 100 uasaidayaluds loT Platform sy Node-Red

End User End User
g - o_0 e_0

1
1
1
} | Resistance Temperature Detector (RTD) S%'a S%'a
1 C ) ()
1
1
1

(RTD PT100 Temperature Sensors)
\’ - o
] ]

(\‘\'\ . '\
9,

Ethernet . i-Fi - P
uRTU Raspberry Pi S
(IP:192.168.1.1) (IP:192.168.1.2)
o_0 o_0
® s%a
Ta™ C
End User End User

U7 23 mwsaunsldaiu Node-Red g1udngunsal RTD 910 uRTU aelwsTnmea Modbus TCP

9N3UR 23 uanansidensieuaznisieansteyavesgunsaiusazaunsal Tay Raspberry Pi
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