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NX1P2 Kontrolciilerde Modbus

Bu dokimanda NX1P2 model kontrolor ile MX2 model inverterlerin Modbus-Rtu protokolu ile
haberlesmesi anlatilmistir. Yapilan uygulamada Start/Stop ve frekans yazma iglevleri yapilmistir.
Bu kontrolciilerde modbus haberlesme igin NX-CIF105 moduli veya NX1W-CIF11 opsiyon
kartlar1 tercih edilebilir. Opsiyon karti, kontrolor iizerindeki slota takilir. NX-CIF105 kart1 ise
kontrolciiniin yanina takilabildigi gibi, uzak 10 modiilii olarak da (NX-ECCxx yanina takilarak)
kullanilabilmektedir. Haberlesme parametreleri, modiillerle alakali meniilerden ayarlanir,

program igerisinde ise modbus ile alakali okuma yazma bloklar1 hazir bulunmaktadir.

Fiziksel Baglantilar

Modbus haberlesmesi i¢in RS485 standard: iizerinden iki yollu baglanti yapilir. Iki yollu
baglantilarda haberlesme kart1 tizerindeki RDA-/RD+ veya SDA-/SDB+ ¢iftleri kullanilabilir.
Inverter terminalleri iizerindeki SN ve SP pinleri veri aligverisi i¢in kullanilmaktadir.

Baglantilar i¢in asagidaki sema 6rnek aliabilir.

The control logic connectors are located just behind the front housing cover.
The relay contacts are just to the left of the logic connectors. Connector label-
ing is shown below.

NX1W-CIF11

RS-422A/485 Option Board

Pin |Signal
3 | SDA-
| 4 [spB+
| 1 |RDA-

2 |RDB+

5 |SHLD

Sekil 1: Fiziksel Baglantilar
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NX1W-CIF11’in arkasinda 6 adet DIP switch bulunmaktadir.
Switch disinda tiim switchler On olmalidir. 1. Switch, igerisindeki rezistansi aktif eder. 2. ve 3.

Switchler iki/dort yollu baglanti ayarlaridir. 5. ve 6. Switchler RS kontroliin aktif edildigi

ayarlari igerir.

Haberlesmede birden fazla inverter var ise en sondaki cihazin 1.DIP switch ON konumuna

MX2 Inverter ile NX1P2 Modbus Haberlesmesi

getirilir.
CIF11 CIF12 .
SW | No. | SW | No. Setting
SW1 1 SW1 1 ON Terminating Select whether a terminating resistance
resistance pro- | is provided or not. The value of a termi-
vided nating resistance is approximately 220
OFF | Terminating Q.
resistance not
provided
2 2 ON Two-wire type | Select the two-wire or four-wire type.
OFF Four-wire type [ To set the two-wire type, turn ON both
3 3 ON Two-wire type | No. 2 and No. 3 pins. To set the four-wire
OFF Four-wire type | type, turn OFF both No. 2 and No. 3
pins.
4 4 - - Not used.
5 Sw2 1 ON RS control Select whether to enable the RS control
enabled for receive data.
OFF | RS control dis- | To prohibit the echo back, enable the RS
abled control (ON).
(continuous
reception)
6 2 ON RS control Select whether to enable the RS control
enabled for send data.
OFF | RS control dis- | For a four-wire, 1-to-N connection,
abled enable the RS control (ON) if you con-
(continuous nect the Unit to a device on the N side.
transmission) | For a two-wire connection, always
enable the RS control (ON).

NX1W-CIF11’in Tanitilmas1 ve Haberlesme Parametreleri

Sysmac Studio’da olusturulan NX1P’ projesinde, sol taraftaki meniide Controller Setup>>

Option Board Setting seceneginden haberlesme kartinin takili oldugu kisim aktiflestirilir.

Haberlesme protokolii se¢ilir ve haberlesme parametrelerinin ayarlar1 degistirilebilir.
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=

E =

¥ Configuration

Option board 1 [NXTW-CIF11 hd
Option board 2

¥ Option Board 1 Senal Communications Settings

Sernal communications mode [Modbus-RTU Master v

Stop bit O 1 bit

¥ Option Board 2 Serial Communications Settings

Serial communications mode [Host Link [FINS]

Sekil 2: NX1IW-CIF11 Haberlesme Parametreleri

MX2 Inverter i¢in gerekli parametreler asagidaki gibidir. Harekete baslama bilgisinin ve frekans
bilgisinin Modbus iizerinden alinacag: ayarlandiktan sonra gerekli ise, Modbus haberlesme

parametreleri kullanicinin istegine gore ayarlanabilir.

@ |00 Frequency Reference Selection 1 3: Modbus — 1 0 to 10
&Aooz RUM Command Selection 1 3: Modbus — 1 1to4
& Co7l Communication Speed Selection 5: 9600 bps — 5 3 to10
& corz Communication Station No. Selection 1 = 1 1 to 247
& |co7s Communication Parity Selection 0: Mo parity -— [u] 0to2
& cors Communication Stop Bit Selection 1: 1Bit — 1 1to2

Sekil 3: MX2 Modbus Parametreleri

NX ModbusRtuRead & NX ModbusRtuWrite

Modbus tizerinden degisken okuma veya yazma bloklart agagidaki gibidir.

The NX_ModbusRtuRead instruction sends read commands from a serial port on an NX-series Communications Interface Unit or Option Board to Modbus-RTU slaves
using Modbus-RTU protocol.

Instruction Name FBI! Graphic expression ST expression
FUN
NX_ModbusR- Send Modbus FB NX_ModbusRtuRead_instance(
tuRead RTU Read Execute,
Command NX_ModbusRtuRead_instance DevicePort,
NX_ModbusRtuRead
Execute Done — SlaveAdr,
DevicePort Busy —
ShaveAds CommandAborted (— ReadCmd,
HAeadCmd Ermor |—
AeadDat ReadDat ReadDat,
Option ErroriD |—
Abort EroriDEx|— optien,
ReadSiza Abort,
Done,
Busy,
CommandAborted,
Error,
ErroriD,
ErrorlDEx,
ReadSize),
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The NX_ModbusRtuWrite instruction sends write commands from a serial port on an NX-series Communications Interface Unit or Option Board to Modbus-RTU slaves using Modbus-RTU protocol

Instruction Name Bl Graphic expression ST expression
FUN

MX_ModbusR- Send Modbus FB MX_ModbusRtuWrite_instance(

turite RTU Write Execute,

Command

NX_ModbusRtuwrite_instance

Abort

— Execule Donef—
— DevicePort Busy|—
—1 SlaveAds CommandAberted | —
—{ WriteCmel Erorl—
— WriteDat ErrorlD f—
—| Gption ErroriDEx|—

NX_Modb s RtuWrite

DevicePort,

SlaveAdr,
WriteCmd,
WriteDat,
Option,
Abort,

Deng,
Busy,
CommandAborted,

Error,
ErrorlD,
ErorlDEx);

Sekil 5: NX_ModbusRtuWrite Blogu

Bloklarda yer alan degiskenlerin agiklamalar1 asagidaki gibidir:

Execute; fonksiyon blogunun ¢alismasi i¢in yiikselen kenar olarak tetiklenen bittir.

DevicePort; kullanilan haberlesme portunun tanimlandig bir degiskendir.

SlaveAdr; haberlesmenin yapildigi slave cihazin istasyon numarasidir.

DevicePort struct yapisindaki degiskenleri asagidaki gibidir;

Name Meaning Description Data type Valid range Unit Default
DevicePort Device port Object that represents _sDE- — — —
a device port VICE_PORT
DeviceType Device type Type of the device to _eDEVICE_- _DeviceNXUnit — —
specify TYPE _DeviceEcat-
Slave
_DeviceOption-
Board
NxUnit Specified Unit NX Unit to control _sNXUNIT_ID — — —
EcatSlave Specified EtherCAT slave to con- _sECAT_ID — — —
slave trol
OptBoard Specified Option Board to control _sOPTBOARD_ID — — —
Option Board
Reserved Reserved Reserved Resened — — —
PortNo Port number Port number USINT Depends on — —
1: Port 1 data type
2: Port 2

Sekil 6: DeviceP

ort struct yapisi

DeviceType; kullanilan haberlesme kartinin tanimlanmasi igin kullanilir. Kullanim sekline gore

3 farkli sekilde tanimlanabilir. Bu konfigiirasyonda opsiyon karti olarak kullanildigi i¢in

_DeviceOptionBoard olarak tanimlanir.

OptBoard; tanimlanan opsiyon kartidir.

PortNo; opsiyon kartinin takili oldugu slottur.

DevicePort degiskenini olusturmak igin, Sysmac Studio’da IO Map kismina gelinir. NX1W-

CIF11’in lizerine gelinerek sag tus ile tiklanir ve ‘Display Node Location Information’ segilir,

kullanici variable kismina degisken ismini belirler.
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| Description |RAW | DataType |  Variable | Variable Comment | Variable Type |

¥ * Option Board
¥ NXTW-CIF11
> NXBus Master

Search
Expand/Callapse All

Create Device Variable

Display Node Location Port

=] Option Board Settings X = 0-Program0 B Built-in I/O Settings ¢4 Built-in EtherNet/IP Port S

Position | Description |R/W | DataType |  Varable | Variable Comment | Varable Type |
& EtherCAT Network Configuration

o w & CPU/Expansion Racks

" Builtin|  p  Built-in /O Settings

. OptionBE  w = Option Board Settings

- OptionB ¥  NXIW-CIF11

= Node location information Node location information R _sOPTEOARI Sl

Sekil 7: NX1W-CIF11 Node Information

lobal Variables

Program kisminda DeviceType’a bagl degiskenlerin tanimlamasi asagidaki gibi yapilir.

1 fnyDevicePorl.DeviceType 1= _eDEVICE_TYPE#_DeviceOptionBoard: B
2{ myDevicePort.OptBoard := CIF11;

3| myDevicePort.PortNo := USINT#1 ; i
A

Sekil 8: DeviceType Degiskenleri

NX ModbusRead blogunda kullanilan ReadCmd komutu struct yapida bir degiskendir.

Fun; kullanilacak okuma fonksyionu tanmimlanir. Coil  bilgisi okumak igin
_MDB_READ_COILS; registerlart okumak i¢in _MDB_READ_HOLDING_REGISTERS
kullanilir.

ReadAdr; veri okunacak adres yazilir.
ReadSize; okunan verinin biiyiikligiidiir. Word veya word tliriinde dizi tanimlanabilir.
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[Omron Teknik Destek]

MX2 Inverter ile NX1P2 Modbus Haberlesmesi

Name Meaning Description Data type Valid range Unit Default
ReadCmd Read com- Read command _SSERIAL - — — —
mand MODBUSR-
TU_READ
Fun Function code Function code _eMDB_FUN _MDB_READ_ — _MDB_
CoILS READ_-
_MDB_READ_ COILS
DISCRETE_
INPUTS
_MDB_READ_
HOLDING_
REGISTERS
_MDB_READ_IN-
PUT_REGISTERS
ReadAdr Read address Read start address UINT Depends on — 0
data type.
ReadSize Read size Read size UINT Depends on 1 1
function code

Sekil 9: ReadCmd struct degiskenleri

ReadCmd degiskenleri asagidaki gibi tanimlanabilir. Ik 6nce fonksyion sonrasinda okunacak

adres ve verinin biiyiikligi tanimlanmustir.

| 10

14|

f/Frekans degeri okuma
11 myReadCmd.Fun := _MDB_READ_HOLDING_REGISTERS:
12| myReadCmd.ReadAdr := 16#0001;
13 myReadCmd.ReadSize := 16#0001;

15{ /f/Inverter durum bilgisini veren bit

16! mystate.Fun:= _MDB_READ_COILS:

1:-‘ mystate.ReadAdr := 16%#0001;

18| mystate.ReadSize:= 16#0001; ]
' ™

Sekil 10: ReadCmd degiskenlerinin tanimlanmasi

Degiskenler tanimlandiktan sonra ModbusRead komutlar1 asagidaki gibi kullanilabilir. Motor

frekans1 okumak i¢in ReadRegister komutu verilen myReadCmd kullanilmig; ReadDat

degiskeni word olarak tanimlanmistir. Run/stop bilgisinin okundugu bit i¢in ReadCoil

komutunun tanimlandig1 mystate objesi kullanilir, ayrica ReadDat kismindaki state degiskeni

Bool olarak tanimlanir.

myModbusfb

Execute
myDevicePort— DevicePort
UINT#1— SlaveAdr
myReadCmd— ReadCmd

Motor_frekans— ReadDat

NX_ModbusRtuRead

okul

Done

Busy|—En

CommandAborted |— £

Errorj—iserr
— ReadDat |—Motor_frekans
ErrorlD —read_err
Errorl DEx [—read_ernd

ReadSize —read_erndex

—1l

myDevicePort—|
UINT#1—

mystate—

state—

DurumBilgisi

NX_ModbusRtuRead

Execute

DevicePort

SlaveAdr

ReadCmd

ReadDat ———

le— Option

Abort

CommandAborted — Enf

Done.

Busy|— Ent:

Error —iserrl
ReadDat —state
ErrorlD —read_err1
ErroriDEx (—read_ernid1

ReadSize — read_erridex1

Sekil 11: NX _ModbusRtuRead blogunun kullanilmasi

NX_ModbusWrite blogunda kullanilan WriteCmd komutu, struct yapida bir degiskendir.
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The data type of WrifeCmd input variable is structure _sSERIAL_MODBUSRTU_WRITE. The specifications are as follows:

Name Meaning Description Data type Valid range Unit Default

WriteCmd Write com- Write command _S3ERIAL_- — - -
mand MODBUSR-
TU_WRITE

Fun Function cods Function code _eMDB_FUN _WDB_WRITE_ — _WMD-
SINGLE_COIL B_WRITE_SIN-
_MDB_ GLE -
WRITE_SINGLE_ coiL
REGISTER
_WMDB_
WRITE_MULT-
PLE_COILS
_WDB_WRITE
_WULTIPLE_
REGISTERS

WriteAdr Write address Write start address UINT Depends on — 0
data type.

WriteSize Write size Write size UINT Depends on — 1
function code

Sekil 12: WriteCmd degiskenleri

Fun; yazma fonksiyonu tanimlanir. Coil veya registerlarin okunmasi igin
_Mdb_WriteSingleCoil/ _Mdb_writeSingleRegister seklinde tanimlanabilir.

WriteAdr; verinin yazilacagi adres girilir.

WriteSize; yazilacak verinin biiyiikligi belirtilir. Kullanilan fonksyiona gore degisir, bir

word veya word tiiriinde bir dizi olarak tanimlanabilir.

RunComman
nn NX_ModbusRiuWrite
]I '| Il Execute Done
myDevicePort— DevicePort Busy|

UINT#1—SlaveAdr CommandAborted

testWrite— WriteCmd Errar—eri
run— WriteCiat ErroriDf—emr2
Enter Varioble— Option ErroriDExf—em2_1

Enter Variahie— Abort

FrekansDegeriGiris

Y&z NX_ModbusRtuWrite
J 1 I Execute Done
111
myDevicePort— DevicePort Busy—Enter Variable
UINT#1—SlaveAdr CommandAborted—Enter Variobie
myWriteCmd— WriteCmd Error{—ERR
frekansgiris— WriteDat ErrorlD—ERRID
Enter Varioblie— Option ErroriDEx{—ERRIDEX

Enter Variahle— Abort

Sekil 13 : NX-ModbusWrite Blogu
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ModbusWrite blogunun kullanim 6rnegi yukaridaki gibidir. Run komutu coil Uzerinden aktif
edildigi i¢in WriteDat olarak tanimlanan ‘run’ degiskeni Bool tliriinde tanimlanmistir. Frekans

bilgisinin girildigi ‘frekansgiris’ degiskeni Word olarak tanimlanmuistir.

Okuma ve yazma bloklar1 yiikselen kenar olarak c¢alismaktadir. Sistemde birden fazla slave
varsa, fonksiyon bloklarinda SlaveAdr kismina slave’in istasyon numarasi belirtilerek

programlanabilir.

Bu haberlesme NX-CIF105 haberlesme modiilii ile yapilirsa, DevicePort tanimlamalar

asagidaki gibi yapilabilir.

! 1 portCif.DeviceType := _eDEVICE_TYPE#_DeviceNXUnit; ]
2i portCif.NxUnit := serialunit;
3! portCif.PortNo := USINT#1;
4
5 writecmd.Fun := _MDB_WRITE_SINGLE_REGISTER;
6! writecmd. WriteAdr ;= 16#0001;
7, writecmd.WriteSize := 16#0001;
i =
| | | |
1 modbuswrite
yaz MNX_ModbusRtuWrite
I 1 I Execute Done
portCif— DevicePort Busy|—Enter Variable

UINT#1— SlaveAdr CommandAborted —Enfer
writecmd— WriteCmd Emor|—Er

frekans— WriteDat Error| Dj—Enter

able— Option ErrorlDEx|—Enter Variabie

hle—{Abort

Sekil 14: NX-CIF105 Tanimlanmasi

“To improve lives and contribute to a better society”



