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Pouziti Fidiciho systému SmartAxis jak vzdalené periferie pro
PLC MicroSmart FC6A

Abstrakt

Tento aplikac¢ni postup ukazuje jak nastavit sitovou komunikaci pomoci ModBus TCP mezi PLC FC6A
(ModBus TCP Client) a PLC FT1A (ModBus TCP Server) a vyuziti PLC FT1A jako vzdalené
vstupy/vystupy.

HW komponenty
e PLCFT1A-B24RA
e PLC FC6A-C16P1CE
e USB kabel pro nahrani projektu
e 3x ethernetovy kabel
e 1x switch

SW komponenty
e vyvojové prostiedi pro PLC IDEC Automation Organizer

DiileZita poznamka

Aplikac¢ni postupy demonstruji typické Ukony na konkrétnich pfipadech. Nekladou si za cil
kompletnost a v 24dném ptipadé nenahrazuji ndvod k obsluze! Zména aplikacnich postupd je
vyhrazena.




Uvod

V tomto aplikacnim postupu bude popséno nastaveni PLC SmartAxis a PLC MicroSmart v rezimu,
kdy bude PLC MicroSmart vzdalené vycitat digitdlni a analogové vstupy a nastavovat vystupy
na PLC SmartAxis. V PLC SmartAxis se nebude nachézet zadny program a bude se vyuzivat pouze
jako vzdalena periferie.

Propojeni obou PLC a PC Ize provést pomoci standardniho switche (obr.1), nebo PLC propojit pfimo
pomoci sitového kabelu a PC se bude pfipojovat k PLC pomoci USB kabelu (obr.2). Tento aplikaéni
postup vyuziva propojeni obou PLC a PC pomoci switche (zapojeni na Obr.1)

MicroSmart FC6A Smart Axis FT1A
ModBUS TPC Client ModBUS TCP Server

Obr.1 Zapojeni obou PLC a PC pomoci standardniho switche

o Smart Axis FT1A

MierorenatER Lo ModBUS TCP Server

ModBUS TPC Client

Obr. 2 Zapojeni obou PLC pomoci sitového kabelu a PC pFipojovano pomoci USB kabelu

Pro komunikaci mezi PLC budeme vyuzivat ethernetové propojeni s protokolem ModBus TCP.
MicroSmart FC6A bude pouzivano jako ,fidici® PLC a bude mastaveno jako ModBus TCP Client.
SmartAxis FT1A bude pouzivano pouze jako vzdalend periferie a proto bude nastaveno jako
ModBus TCP server (server odpovida na pozadavky vyslané clientem).




Postup nastaveni sitového rozhrani poditace

1. Aby bylo mozné komunikovat mezi PLC a pocitatem pomoci Ethernetu je potreba
nakonfigurovat sitové rozhrani podcitace. (Ovladaci panely\Centrum sitovych pfipojeni a
sdileni\Pripojeni k mistni siti -> Vlastnosti -> Protokol IP verze 4)
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2. Objevi se dalsi dialogové okno, ve kterém nastavime pevnou IP adresu pocitace. IP adresu
pocitaCe nastavime ve stejném rozsahu jako uvazovanou IP adresu SmartAxis. V nasem
pfipadé IP 192.168.1.120 a maska 255.255.255.0

|‘

f l
Protokol IP verze 4 (TCP/IPv4) - viastnosti (2| X |

oo |

Podporuje-i sit’automatickou konfiguraci IP, je mozné ziskat nastaveni
protokolu IP automaticky. V opaném pripadé vam spravné nastaveni
poradi spravce sité.

(©) Ziskat IP adresu ze serveru DHCP automaticky

(@ Poutit nasledujid IP adresu:

IP adresa: 192 .168. 1 .120
Maska podsité: 255 + 295 + 255 . 'O
Vychozi brana:

Ziskat adresu serveru DNS automaticky
(@ Poutit nasledujici adresy serverd DNS:

Uprednostriovany server DNS:
Alternativni server DNS:
" Pfi ukonceni ovéfit platnost nastaveni Upresnit...
[ OK ] [ Storno ]
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3. VSe potvrdime tladitkem OK. Sitova karta pocitace je timto nakonfigurovana.




Postup nastaveni FT1A jako ModBus TCP Server

1. Spustime vyvojové prostfedi WindLDR a vytvofime novy projekt.
2. V zdlozce Configuration/PLC Type vybereme PLC FT1A, kterym disponujeme. V nasem
pripadé FT1A-24 a potvrdime tla¢itkem OK.

N B

Home N[N CLM Online View

AL AE W E

Run/Stop Memory Input Comm. Key Cartridges Device Prog
Control Backup Configuraion Ports Matrix &Modules Settings Prote

PLC Selection - LA

Address: |IOOOO OpenNet
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Comment | FC4A-C16R2X
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[ Use as Default ]
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3. V zdlozce Configuration/Network Settings nastavime pevnou IP adresu pro PLC FT1A a
potvrdime tla¢itkem OK. V nasem pfipadé 192.168.1.138
Pozn. Aby bylo mozné komunikovat mezi PLC a PC po Ethernetu musi mit vSechna zafizeni
IP adresy ve stejném rozsahu.

Online  View
oAb

op Memory Input Comm. Cartridgs
ol Backup Configuration Ports

Function Area Settings

ion Area St Run/Stop Control Configure Network settings.
ym Monitod | | Memory Backup :
eData Input Configuration 1P Settings
ams Communication Ports (©) Obtain an IP Address automatically (DHCP)
il Cartridges (® Usethefollowing IP address:
t;:n:t: LCD Settings IPAddress: 192.168. 1 .138
Manager Device Settings Subnet Mask: 1255.255.255. 0 |
Program Protection Default gateway: 0.0.0.0 |
Self Diagnostic
Calendar&Clock
\Network Settings
Connection Settings

4. V zaloZzce Configuration/Connection Settings jako druhy nastavime Communication mode
Modbus TCP Server a potvrdime tlacitkem OK.
Pozn. V Communication mode nechdvame na prvnim misté Maintenance Communication
Server aby bylo mozné se pfipojit pocitacem k PLC pomoci Ethernetu.
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:'t:" o Cartridges | No. | Communication Mode |
e Hos! ’ o
- LCD Settings 1 Maintenance Communication Server TCP Configure
lanager Device Settings 2 Modbus TCP Server TP Configure
PrOGPmProtechon 3 Maintenance Communication Server TCP Configure
Self Diagnostic
Calendar&Clock rModbus TCP Server l‘ < )
Network Settings
| Connection Settings Local Host Port No.: 502 B
[C) Allow Access by IP Address: [0.0.0.0]
.
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5. V zalozce Online/Download nahrajeme nastaveni do FT1A.
Pozn. Pfi kazdé zméné IP adresy PLC je nutné provést download programu pomoci USB
kabelu.

Home  Configuration W View

Monitor
~ AFForced1/0

= ~  Datalist

g Main Program |
B frlapiw Download (2] = ‘1
93 Function Area Settings
.\ Custom Monitors Transfer Mode 7 — ; 1l T 2 = r
Device Data Osinay  @asci Communication Settings 1 A
f ::O:Er::a Download Options Serial USB Port Settings
(@ Remote Host List Automatic start after download | | Ethernet Timeout: oo Ems
ﬁh Script Manager eep output during dovinload uss Retry:
[ Text Manager spend 1/0 force before dow PLC Network Setting
utomatic deyice clear after d ®1:1
ynchronize PLC clock withyol 1:N  Slave Number: IZ]
rite device datafile tothe PL| Monitor Settings
@ Download comment data E Time delay between communication: -§] ms
Download Settings
[Jovnload system softviare E The maximum data size: x 64 bytes
Erograrmietonmstion Time delay between packets: ms
Program Size: Communication Options
Comment Size: Use HGXG Pass-Through
Total:
(—
I Communication Settings I
e —
~ v

6. Timto je nastaveni PLC FT1A jako ModBus TCP Server hotovo.




Postup nastaveni FC6A jako ModBus TCP Client a nastaveni vzdalenych vstupti/vystup

1. Spustime vyvojové prostiedi WinfdLDR a vytvofime novy projekt.
2. V zdlozce Configuration/PLC Type vybereme PLC FC6A, kterym disponujeme. V nasem
pfipadé FC6A-C16X1XE a potvrdime tlacitkem OK.

! ] ‘

Comm. External Device Program S
Control Backup Configuration Ports Memory Settings Protection Diag

PLC Selection

: |10000 :
= e
Comment FC4A-C10R2X

FC4A-C16R2X

e CaRax
FC4A-D20X3
FC4A-D20RX1
FC4A-D40X3
FCSA-C10R2X
FC5A-C16R2X
FCSA-C24R2X
FC5A-D16RX1
FCSA-D32X3
FCSA-D12X1E
|FC6A-C16X 1XE
~COA 3X 1X
FC6A-C40X 1XE
FC6A-C40X 1XE)
FT1A-12
FT1A-24
FT1A-40
FT1A-48

[ Use as Default ]

Default [FcsA-C24R2X | Ladder
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3. V zdlozce Configuration/Network Settings nastavime pevnou IP adresu pro PLC FC6A a
potvrdime tla¢itkem OK. V nasem pfipadé 192.168.1.139
Pozn. Aby bylo mozné komunikovat mezi PLC a PC po Ethernetu musi mit vSechna zafizeni
IP adresy ve stejném rozsahu.

| Function Area Settings
100
Run/Stop Control
Memory Backup
Input Configuration P
Communication Ports ® Obtam an IPAddress automatically (DHCP)
External Memory Devices (D) Use special data register to configure the IP address
Device Settings (_DUsethefollowing 1P address:
Program Protection 1P Address: 192.168 . 1 .139
Self Diagnostic Subnet Mask:
Calendar&Clock Default gateway: 0.0.0.0
(Network Settings |
L |
e s _) Obtain DS server address automatically (DHCP)
CoRnection Setings _)Usespecial dataregister to configure the DNS server addresses

(® Usethefollowing DNSserver addresses:

Preferred DNS Server: By @i Bl @
Alternate DNS Server: 0/ 0: 0.0
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4. V okné Project Window/Remote Host List klikneme no tlacitko New a vytvofime nového
vzdaleného hosta, se kterym chceme komunikovat. Zadame stejnou IP adresu jaka je
nastavené v PLC FT1A.

=4 project0l.pw

(-3 Function Area Settings 1
- 3] Expansion Modules - "
- T Cartridges Remote Host List ? = |
-l HMIModue
- Custom Montor [lotow [ et ][ poee | [ uto Png
'l DeviceData No. Remote Host | Port No. Comment | Online Status | Operation Status
(- i Programs

‘~ @ UserWebPage
- @ Web PageEditor

- 7 Tag Editor Remote Host 2 =
- @) Remote Host List

() E-mail Address Book fliemoeHost

- EmailEditor [re e 152168 1 138 |

- Sjy Script Manager

- [53] Text Manager

|| Recipe

5. V zalozce Configuration/Connection Settings jako druhy nastavime Communication mode
Modbus TCP Client a potvrdime tlacitkem OK.
Pozn. V Communication mode nechavame na prvnim misté Maintenance Communication
Server aby bylo mozné se pfipojit pocitacem k PLC pomoci Ethernetu.
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6. Objevi se nové dialogové okno, kde nastavime vzdalené vstupy/vystupy, které chceme

v
pouzivat.
Modbus TCP Client . ?
Request Execution Settings Error Status
[C] Request Execution Device: : ) use I:I (® Unuse
[£] synchronize withauto ping Configure
Ree Function Code DeveSter s | DataSze | WordfBt Remote Host No. e e Bo, EXCQUon el Orine L
........ }—] 02 Read Input Status M1000 12 Bit 1: 192.168.1.138 (502) 1 100001
2 05 Force Single Coil M1100 1 Bit 1: 192.168.1.138 (502) 1 000001
3 03Read Holding Registers D1000 4 Word  1:192.168.1.138 (502) 1 408041
4
5
6
7
8
9
10
[ Communication Settings ] [ Import ] [ Export ] [C] Use hexadecimal value for slave address

P¥i nastavovovani vzdalenych vstupl/vystupl je potfeba nastavit jakou operaci chceme
provést (Function Code), adresa registru nebo interniho relé kde budeme ukladat data
prijmuté z ModBus serveru (Master Device Address), mnozstvi dat kterd chceme Cist/zapsat
(Data Size), IP adresu ModBus Serveru se kterym chceme komunikovat (Remote Host No.),
adresu dat kterad chceme Cist/zapisovat z ModBus serveru (Modbus Slave Address)

Cteni vzdalenych vstupti

Function Code - 02 Read Input status

Master Device Address - M1000 (interni relé které bude vzdaleny vstup nastavovat)
Data Size - 12 (chceme &ist prvnich 15 vzdélenych vstup()

Remote Host No. - 192.168.1.138 (502)

Slave Number - 1

Modbus Slave Address — 100001 (vypocet adres bude popsan pozdéji)

Pfi tomto nastaveni budeme ¢ist hodnoty na vzdalenych digitdlnich vstupech I0 az I13.
Tyto hodnoty budou nastavovat interni relé M1000 az M1013 v FC6A (I0=M1000,
11=M1001, atd.)

Nastaveni vzdalenych vystup

Function Code -05 Force Single Coil

Master Device Address - M1100 (interni relé jehoz hodnota bude ovladat vzdaleny vystup)
Data Size - 1 (chceme spinat vzdaleny vystup QO)

Remote Host No. - 192.168.1.138 (502)

Slave Number - 1

Modbus Slave Address - 000001 (vypocet adres bude popsan pozdéji)

PFi tomto nastaveni budeme internim relé M1100 v FC6A spinat vystup QO na FT1A

Cteni vzdalenych analogovych vstupfi

Function Code - 03 Read Holding Registers

Master Device Address - D1000 (registr do kterého se bude ukladat hodnota z AI)
Data Size - 4

Remote Host No. - 192.168.1.138 (502)

Slave Number - 1

Modbus Slave Address - 408043 (vypocet adres bude popsan pozdéji)
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PFi tomto nastaveni budeme cist hodnoty na vzdalenych analogovych vstupech 114 az I17.

Hodnoty na analogovych vstupech se v FT1A uklada do speciélnich internich registrii D8040
az D8043 (114=D8040, 115=D8041, atd.), takze budeme vy¢itat hodnoty z téchto registr{.
Hodnoty z registrd D8040 az D8043 budou uloZeny v registrech D1000 a? D1004 v FT6A
(D8040=D1000, D8041=D1001, atd.)

Vypocet ModBus Slave adres
Pro vypocet ModBus Slave adres se pouziva postup:

SmartAXIS Device Calculating Modbus Address Calculation Example
M XXX X ((1)-@) x8+(2)+ (5 Example: M325
L (2): Octal (32-0) x8 + 5+ 1001 = 1262
LQM ) Modbus address: 1262
(1): Decimal Minimum Offset 1262 — 1 = 1261 = 04ED
address Communication frame address: 04ED
Example: D756
D XXXXX (@) - @) +©) (756 — 0) + 400001 = 400757
Modbus address: 400757
R.TIC. D -
L— (3): Decimal Minimum  Offset Extract lower 5 digits — 757
address 757 -1 = 756 = 02F4
Communication frame address: 02F4

Modbus Device Name SmartAXIS Device Minimum Address (4) Offset (5)
Q0 - Q141 0 1
Coil RO - R127 0 701
MO - M1277 0 1001
M8000 - M8177 8000 9001
10 - 1155 0 100001
Input Relay TO - T199 (timer contact) 0 101001
CO0 - C199 (counter contact) 0 101501
TapukRegistes TO - T199 (timer current value) 0 300001
CO0 - C199 (counter current value) 0 300501
DO - D1999 0 400001
Holding Register D8000 - D81'99 8000 408001
TO - T199 (timer preset value) 0 409001
CO0 - C199 (counter preset value) 0 409501
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7. Timto je konfigurace ModBus TCP clienta hotova. Jako dalsi krok nahrajeme nastaveni do
PLC FC6A. V zaloZce Online/Download nahrajeme nastaveni do FT1A.

Pozn. Pfi kazdé zméné IP adresy PLC je nutné provést download programu pomoci USB
kabelu.

1": Function Area Settings
Custom Monitors
Device Data
Programs

7 Tag Editor

(@) Remote Host List

Sjy Script Manager

[ Text Manager

Main Program@

Download

Transfer Mode
©sinay  @ascH
Download Options
Automatic start after dovinload
Keep output during download
Suspend /O force before dow

Automatic deyice clear after d

Synchronize PLCclock withyod
Write devicedatafile tothe PL
Download comment data [:
[[] Download system software E
Program Information
Program Size:

Comment Size:

Total:

Communication Settings
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Communication Settings

2 (2 =

Serial
Ethernet

usB

USB Port Settings

Retry:
PLC Network Setting
®)1:1

Monitor Settings

Download Settings

The maximum data size:
Time delay between packets:
‘Communication Options
Use HGXG Pass-Through

Time delay between communication:
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