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1. Giris

Bu dokiimanda NX1 serisi kontrolciiler ile SX invertdrler arasinda ethercat
haberlesmesi saglanip run/stop ve frekans verileri gonderilecektir. SX invertorler bir

enkoder ile kapali cevrim hiz kontroliinde stiriilecektir.

2. SX Enkoder opsiyon kart1 ve baglantisi

Sx invertorlere encoder opsiyon karti (01-3876-03) 16pin diiz kablo ile X5

konnektoriine asagidaki resimde gosterildigi gibi takilmalidir.

Enkoder kart1 tizerindeki S1 switchi, enkoder beslemesine gore 24V veya 5V olarak

ayarlanabilmektedir. Enkoder kartinin yapis1 ve baglant1 pinleri asagidaki tablodan

goriilebilir.
X1 Name Function Remarks
@ STATUS -
" E LED 1 Gnd Signal ground
. 2 A Signal A
3 A Signal A" (inverted) o
See the specification Table 5.
4 B Signal B
5 B Signal B’ (inverted)

Used for non-differential

%2 Vgyp | Half power supply voltage encoder inputs

v Supply voltage to encoder; | Correct supply voltage must be
sup +24 VDC or +5 VDC. set with S1 on the option board|

0

aeYoJoroyelolo,

GND A A B B Vo Ve

0a000o0

') { ')
ROQ0000
] jnlin 1
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3. SX Ethercat opsiyon kart1 ve baglantisi

Ethercat (01-3876-10) opsiyon kartinda ethercat giris ve ¢ikis olmak iizere iki adet
RJ45 konnektorii bulunmaktadir.

Link/Activity LED (port 1) Link/Activity LED (port 2)

Run LED Error LED

EtherCAT port 1 (IN) EtherCAT port 2 (OUT)

Bu opsiyon kartinin invertor tizerine takilmasi 8 pinlik diiz kablonun X4 konnektoriine

takilarak gerceklestirilir. Takili halde iken invertor su sekilde olmalidir:

Run Led’i ethercat haberlesmesinin durumunu belirler:

Status Indication Description
off INIT CoE device in INIT-state (or no power)
Green OPERATIONAL CoE device in Operational state

Green flashing PRE-OPERATIONAL | COE device in Pre-operational state
Green single flash | SAFE-OPERATIONAL | CoE device in Safe-operational state

Red ** Fatal event) Error

** Run ve Error Led’ler ayn1 anda kirmiz1 yanar ise fatal error olugsmustur; baglantilarin

ve opsiyon kartinin kontrol edilmesi gerekmektedir.
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RJ45 portlarinin sol tarafinda bulunan Led’ler ethercat link hakkinda bilgi vermektedir.

Status Indication Description
off No link Link not sensed (0or no power)
Green Link sensed, no activity Link sensed, no traffic detected
Green flashing Link sensed, activity detected| Link sensed, traffic detected

Ethercat (RJ45) konnektoriinde pinleri siras1 ve agiklamasi asagidaki gibidir:

Pin | Signal 1 8

L Il

2 | Tx

3 | Rx+

4 B Normally left unused, to secure signal integrity, these pins are tied
5 |- together and terminated to PE via a filter circuit in the module.

6 RXx-

7 - Normally left unused, to secure signal integrity, these pins are tied
8 - together and terminated to PE via a filter circuit in the module.

4. SX Invertdr konfigiirasyonu

SX invertorlere enkoder (01-3876-03) ve ethercat (01-3876-10) opsiyon Kkartlari

sonradan eklenebilir.

St

e Enkoder opsiyon kart1 ile kapali ¢evrim i¢in asagidaki parametre ayarlar1 yapilir:

22B : 01 (Enkoder aktif et)
22C : 1000 (Enkoder ¢oziiniirliigii)

22D (Enkoder hiz1) ve 22F (Enkoder puls sayicisi) parametreleri ise monitor

parametreleridir. Motorun doniisii sirasinda bu degerler degisir.

Index
22B-M1
22C-M1
22D
22F

Description Value Drive Va...  Default Range Units
Encoder Feedback M1 1: Encoder enable - i Dtol

Encoder Pulses M1 1000 - 1024 5 to 16384

Encoder Speed M1 262 = a -2000000000 to 2000000000 | rfmin
Encoder Pulse Counter M1 -11508 = a -2000000000 to 2000000000

e Ethercat opsiyon karti ile ilgili Run-Stop; Referans ve Reset bilgileri “Serial

Communication seg¢ilmelidir”.

214-A (Reference Control Set A) : 2 (Serial Communication)
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215-A (Run/Stop Control Set A) : 2 (Serial Communication)
216-A (Reset Control Set A) : 2 (Serial Communication)

St... Index Description Value Drive Va... Default Range Units
#2144 Reference Control Set A 2: Serial communication -— 0 0to3
i [z215-A Run/Stop Control Set A 2: Serial communication -— 0 0to3
& [z215-a Reset Control Set A 2: Serial communication -— 0 0tos

Yukaridaki ethercat haberlesme parametrelerine ek olarak :
241 (Select Set) : 5 (Serial Communication)
261 (Comm Type) : 1 (Fieldbus)

St... Index Description Value Drive Va... Default Range Units
& 24 Select Set 5: Serial communication - ] 0tob
# 251 Comm Type 1: Figldbus (Profibus, Device... - ] 0tol
e Motor ve Besleme Voltaji1 Ayarlari :
Motor etiket degerlerinize gore asagidaki parametrelerden girilir:
St... Index Description Value Drive Va...  Default  Range Units
& (2B Mains Supply Valts 3: 330-415¢ — 0 0to7
@ 221 Motor Voltage M1 380.0 - 400.0 100.0 to 700.0 v
& [223m1 Motor Power M1 1100 -— 2200 1 to 2640 W
@ | 2294m Motar Current M1 2.5 - 4.6 1.5 to 9.0 A
& [225M1 Motor Speed M1 1430 -— 1425 50 to 13000 rfrmin
& 227 Motor CosPhi M1 0.81 -— 0.84 0.50 to 1.00
e Maximum hiz 343-A parametresinden 0-6000rpm arasinda girilir. Bu 6rnekte
ethercat haberlesmesinde verilen referansin birebir set edilmesinde kolaylik
saglamak i¢in 1023rpm olarak girilmistir. Diger durumlarda set frekansi
otomatik scale edilir.
Status Index  Description Value Drive Yalue Default Range Units
] 343-A  |Maximum Speed Set A 1023 — i} 0 to 6000 rfrmin
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5. NXI1 Kontrolcti konfigiirasyonu

Bu projede master olarak kullanilan NX1P2-1140DT1 projeye eklendikten sonra
(Ethercat > Configuration and Setup) master iizerine sag tiklanarak “Display ESI
Library” segilir (1). Acilan ESI Library penceresinde “this folder” (2) tiklanarak ESI
dosyalarmin oldugu varsayilan klasor acilir. Bu klasére “VFX_B4 39 modified VC
06092016.xml” dosyas1 kopyalanarak Sysmac Studio yeniden baslatilir.

[ ewercor

Node Address|Network config |

ﬂ kSl Library

Oron 3G3AX-MX2-ECT

Omron FH-0000
Omron [t
Cimron FZM

Expand All
Collapse All

Calculate Transmission Delay Time of the Master

Import Slave Settings and Insert New Slave

Omron 2880 1
Omron RAAN
QOmron R88D
Omron K880
Omron R88D
Omron R83D-1

Clear All Settings

IO ECEoDEECDEoDODoOoODoOoORECcOEODBEOOOE

Display ESI Library

Windor inistrate i d / delete ES| files.
Export Configuration Information Lxit from

wiLh Wing

Output to ENS File
Export All Couplers' 1/0 Allocations
Assign Drives to Axes

Bu islem yapildiktan sonra sag taraftaki Toolbox penceresinde Drives altinda VFX

B4.39 yazan komponent Master’n altina siiriiklenerek ethercat agina eklenir.

SX_Project_4 - new_Controller_0 - Sysmac Studio

File  Edit Vi Insert  Project  Controll i i Tools  Hel

d B 0

Multiview Explorer SO\ &= Section0 - Program0 varl Global Variables O Map Toolbox
Node Address|Network config

ler 0 v

. evice name _ = Measurement Sensor
L =1 Node1 : VF; Model name VFX B4.39 ) Vision Sensor
PlDfil_Jd name VFX B4.39 [ Digital Type Sensor
Lo CPU Rack ison 0000 [3 Communication Unit

s PDO Communicatio...  PDO Communicati... ¥ Junction Slave

Node Address 1 [l Communication Adapter

¥ & Controller Setup Enable/Disable Setti... ] Drive
Drives

L Operation Settings T T
It-in EtherNet/IP

1/O Settings
_ _ FDU B4.39 Rev:0x00040027
LE Option Board Settir
- PDO Map Settings 3
L Memory Settings 0%5C01:00 TxPDO.. B4.39 Rev:0x000400:
V¥ £ Motion Control Setup 0x5C02:00 TPDO.
_ 0x5C03:00 TxPI

ttings Edit PDO Map Sett
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Eklenen VFX B4.39 (E001) komponentinde Edit PDO Map Setting tiklanarak en
uygun PDO adreslemesi se¢ilir. Bu 6rnekte 4 Byte Control (W), 4 Byte Status (R) igin

secimler yapilir.

B Edit PDO Map Settings - 0 b3
P g

PDO Map PDO entries included in RxPDO BASIC
Process Data Size : Input 32 [bit] / 11472 [bit] Index | S|ze |Data typelPDO entry namelComment!

Output 32 [bit] / 11472 [bwtl | 0xSE00:00 [ 8 [bit] [USINT [ UserOutByt.. [ [ |
qeled\onllnput,n’Outputl Name | Flag | 0x5E01: 00 8 [blt] USINT  User Out Byt...
== No option 0x5E02:00 8 [bit] USINT User Out Byt...
[O-Em_ 0x5E03:00 8 [bit] USINT  User Out Byt...
Output RxPDO BASIC+1
Output RxPDO BASIC+2 -
Output RxPDO BASIC+3 -
Output RxPDO BASIC+4 -
Output RxPDO BASIC+5 -
Output RxPDO BASIC+6 -
Output RxPDO BASIC+7 -
Output RxPDO BASIC+8 -

=== No option

Input TxPDO BASIC =
Input ™™PDO BASIC+1 -
Input TxPDO BASIC+2 -
Input TxPDO BASIC+3 -
Input TxPDO BASIC+4 -
Input TxPDO BASIC+5 -

e ot TN DACI, . £

([ )
()
([ )
([ )
()
()
([ )
()
([ )
(&)
()
@
([ )
()
([ )
]

Move Down
Add PDO Entry
oK

e Control mesaji 4 byte uzunlugundadir ve Run/Stop, frekans vermek icin

kullanilir. Asagidaki tabloda her Byte’in agiklamasi mevcuttur.
ByteO : Run/stop/reset vermek i¢in kullanilir.
Bytel : Kontrol metodunu ve 4 parametre listesinden birini segmek igin
Byte2 ve Byte3 : Toplam 10bit uzunlugunda 0-1024 arasinda frekans referansi vermek
icin kullanilir. Byte3’lin 2-7.bitleri kullanilmaz, 0-2.bitleri 10bitlik referansin most
significant (MSB) bitleridir.
Asagidaki ornekte,
Byte0 : 0x03 : Ileriye (sag) Run
Bytel : 0x02 : VV/Hz modunda
Byte2 : 0x80 & Byte3 : 0x02 = 280Hex = 640rpm hiz referansi

Byte 3 (MSB) Byte 2 Byte 1 Byte O (LSB)

Ox02 Ox80 Ox02 Ox03
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Control message to AC drive

lable 41
Byte Bit Information Values Comment
type
0=Stop Only active when
0 @ Run/stop 1=Run [215] Run/Stop = Com
Bit2/Bit1
00 = stop
1-2 | Run direction | O1 = run right gn;éf;ﬂ\s;:en_ Coiii
10 = run left P
11 = Bipolar mode 1)
Only active when
3 Reset Reset = 0->1 (edge
(e [216] Reset Ctrl = Com
4-7 |Spare -
| Bit1/Bit0 By selecting value 11.
00 = Speed drive mode will be set
1 0-1 Drive mode |01 = Torque from Control panel.
10 =V/Hz 00 and 01 are not valid
11 = Value ignored for FDU.
Bit3/Bit2
00 = Parset A
Parameter Only active when
29 | gt U= P B [241] Select set = Com
10 = Parset C
11 =ParsetD
4-7 Spare
Reference 10 bit unsigned value (bit
> o7 |Si€nal 1 byte 3 most significant)
(continued = Only active when
next byte) 0-1023d = 0-3FFh = [214] Ref Control = Com
3 o Reference 0-MaxSpeed [343] or
g signal 0-MaxTorque [351] 2!
2-7 Spare

Sysmac Studio’da, I/0 Map’te Input ve Output degiskenleri listelenmistir.

Position

&

Description

v _!'-_ElherCAT Network Configuration

Nodel

v

. VEXB4.39

RxPDO BASIC_User Out Byte 1_5E00_00
RxPDO BASIC_User Out Byte 2_5E01_00

RxPDO BASIC_User Qut Byte 3_5E02_00
RxPDO BASIC_User Qut Byte 4 5E03_00
TxPDO BASIC_User In Byte 1_5C00_00
TxPDO BASIC User In Byte 2_5C01_00
TxPDO BASIC_User In Byte 3_5C02_00
TxPDO BASIC User In Byte 4 5C03 00
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PDO Map'te girilmesi gereken 4 byte input degerlerine (W), 6rnek olarak su degerler
girilebilir:

500 devir icin:

3 (3:ileri, 5: geri, 8: hata reset) Byte0

0 (0: Hiz kontrolii) Bytel

244 (10 bitlik hiz referansinin ilk 7 biti) Byte?2

1 (10 bitlik hiz referansinin ilk 3 biti) Byte3

1x256 + 244 = 500rpm hiz bu sekilde verilebilir.

-1000 devir icin

5 (3: ileri, 5: geri, 8: hata reset)

0 (0: Hiz kontrolii)

232 (10 bitlik hiz referansinin ilk 7 biti)

3 (10 bitlik hiz referansinin ilk 3 biti)

3x256 + 232 = 1000rpm hiz bu sekilde verilebilir.

e Status mesaji da 4 byte uzunlugundadir ve Run/Stop, frekans, relé durumlar
gibi bircok degisken okunabilir.
ByteO : Run/Stop bilgisi ve role/dijital ¢ikis bilgileri okunur.
Bytel : Kullanilan kontrol metodu ve hata bilgileri okunur.
Byte2 : 1 no’lu analog ¢ikis (AnOutl) 7 bit olarak okunur. 531-A no’lu parametre
varsayilan olarak “Actual speed”, 532-A : 4-20mA olarak belirlidir.
Byte3 : 2 no’lu analog ¢ikis (AnOut2) 7 bit olarak okunur. 534-A no’lu parametre
varsayilan olarak “Actual torque”, 535-A : 4-20mA olarak belirlidir.
Asagidaki 6rnekte,
Byte0 : 0x2B : Ileriye (sag) Run halinde X2:32 — X2:33 rolel kapal:
Bytel : 0x02 : V/Hz kontrol modunda, hata/uyar: yok
Byte2 : 0x00 : Analog Cikis 1 (AnOutl) minimum seviyede : OmA
Byte3 : OxFF : Analog Cikis 2 (AnOut2) maximum seviyede : 20mA

Byte 3 (MSB) Byte 2 Byte 1 Byte O (LSB)

OxFF Ox00 Ox02 Ox2B

To improve lives and contribute to a better society



[Omron Teknik Destek]

SX-NX1 Ethercat Haberlesmesi (Kapali Cevrim)

Status mesajindaki okunabilen 4 byte’in ¢zellikleri asagidaki tablolarda belirtilmistir.

lable 43
Byte | Bit Information Values Comment
type
Run/Stop sta- | O = Stopped
0 0 _
tus 1 = Running
Bit2/Bit1
00 = stopped
1-2 |Run dir status| 01 = run right
10 = run left
11 = not valid
0 = X2-32X2-31 closed bepending on func-
3 Relay 1 1 = X2-32-X2-33 closed tion selected for
) ’ Relayl, [551]
0 = X2:42-X2:41 closed bepending on func-
4 Relay 2 1 = X2-49.X2-43 closed tion selected for
) ’ Relay2, [552]
_ 0 =0V [_)ependmg on func-
5 DigOut 1 1 = active tion selected for
DigOut1, [541]
0 =0V Depending on func-
5) DigOut 2 1 = active tion selected for
DigOut2, [542]
O=run/stp ctrl via remote/
7 Run Ctrl keyboard/option
1=run/stp ctrl via com
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Bit1/Bit0

00 = Speed

1 0-1 | Drive mode 01 = Torque
10 =V/Hz

(11 = not valid)

6 bit value (bit 7 most signifi-
cant)

0 = No trip/warning
1 = Motor 12t
2=PIC

3 = Motor lost

4 = Locked rotor

5 = External trip

6 = Mon MaxAlarm
7 = Mon MinAlarm
8 =Com
9=PT_100

10 = Deviation

11 = Pump

12 = Ext. MotTemp

Trip/
. 13 =LC Level . L
2-6 | Warning sta- 14 = Brake * See bit 7 byte 1 if trip

tus 15 = Option ar warning.

16 = Over temp trip (Mains)
17 = Over Curr Fast
18 = Over Volt Dec

19 = Over Volt Gen

20 = Over Volt (Mains)
21 = Over Speed

22 = Under voltage

23 = Power fault

24 = Desat

25 = DCHink error

26 = Internal Error

27 = 0volt m cut

28 = Over volt warning

* AC drive Sw 4.21

29-31 = Spare and later
7 Tri 0=No trip Valid from control
P 1=Trip board software 4 10
Speed is default. See
2 0-7 | AnOut 1 8 bit value (bit 7 most [530] and sub-
significant) menus.
0-10 V=0-255d Torque is default.
3 0-7 |AnOut 2 4-20 mA=50-255d See [530] and sub-
menus.
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