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[Omron Teknik Destek]

1.Giris

NX-SL3300 Safety Kontrolcu ile Accurax G5 Servolarda STO Kullanim

Bu dokiimanda NX-SL3_00 safety kontrolciine bagli safety 1/0’lar bir acil stop butonu

ile tetiklenerek Accurax G5 servonun Safety Toque Off (STO) fonksiyonunun ¢alismasi

test edilecektir.

2. NX-serisi Safety Kontrol Uniteleri NX-SL3/SI/SO

Omron NX-SL3_00 kontrolciiler (SL3300 ve SL3500) EN 1SO13849-1 (PLe/Safety
Category4), IEC 61508 (SIL3) kategorisini saglayan safety iriinlerdir. NX-SL3 00
Safety over EtherCAT (FSoE) protokoliinii de destekler ancak bu uygulamada Accurax

G5 servonun CN8 iizerinden STO aktivasyonu yapilacaktir.

NX-serisi Safety Kontrol Uniteleri NX-SL3/SI/SO asagidaki standart ve setifikalara

sahiptir. Kurulum yapilmadan 6nce gerekli Safety
NX-series Safety Control Units NX-SL3/SI/SO

Certification body

Standards

TUV Rheinland %

* EN IS0 13849-1
+ EN ISO 138439-2

» |EC 61508 parts 1-7

* |EC/EN 62061
+ [EC/ENB1131-2
* |EC 61326-3-1

uL

+ NRAG (UL 508 and ANSINISA 12.12.01)

* NRAGY (CSA C22.2 No. 142 and CSA C22.2 No. 213)

% The FSoE was certified for applications in which OMRON FSoE devices are connected to each other.

NX-SL3300 ve NX-SL3500 arasindaki max. 1/O sayist ve program Kkapasitesi
farkliliklart mevcuttur. Asagidaki tabloda daha acgik belirtilmistir:

Safety CPU Unit

Specifications Unit
Unit type Appearance | Maximum number of - Number of safety . ; Model
safety /O points Program capacity 1O conneclions /O refreshing method | version
' 256 points 512KB 32 Free-Run refreshing | Ver. 1.1 | NX-SL3300
Safety CPU
Unit
(NX-SL3C00)
' 1024 points 2048KB 128 Free-Run refreshing | Ver. 1.1 | NX-SL3500

Note: Refer to the NX-CSG/SL5/5I/50 Datasheet (www.ia.omron.com/) for details of the NX-SL5CIC1] Safety CPU Unit.
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NX-SL3 00 safety CPU diniteleri ayrica NX-EIC202 (Ethernet/IP) coupler ile herhangi
bir master cpu’ya gerek olmaksizin (Stand-alone) da kullanilabilir. Ancak, NX-ECC202
(Ethercat) coupler ile beraber slave iizerinde bulundugundan bir master cpu (NJ veya
NX1P2 gibi) ethercat haberlesmesi yapilmasi gerekmektedir.

Stand-alone System

EtherNeV/IP master

CJ-series CPU Unit or master NX-series
from another manufacturer EtherNet/IP Coupler Unit
o NX-EIC202
(g =
Safety CPU Unit
Peripheral NX-SL3300
7 e USB port Safety Input Unit

EtherNet/IP port e e NX-SID800/SIH400

Safety Output Unit
NX-SOD400/SOH200

End Cover

Communications cable
Ethernet cables
NX Units *

Sysmac Studio

Support Software -~

Connection to peripheral USB
port on EtherNet/IP Coupler Unit

* Refer to NX-series EtherNet/IP™ Coupler Unit Datasheet for the NX Units that can be connected to the NX-series EtherNeVIP Coupler Unit.

NX-SIH400 ve NX-SID800 ise safety giris Uniteleri olup, acil stop, manuel reset, edm gibi girisler
baglanabilmektedir. NX-SIH400’e ayrica Omron’a 6zel E3ZS, E3FS gibi sensorler de ayri bir
konnektor/kontrolciiye gerek duyulmadan dogrudan baglanabilir. Genel farkhliklari asagdidaki
tabloda belirtilmigtir:

Safety Input Units

Specifications
OMRON
Number of | Number of Number of [I{o] Unit
Unit type rance Model
P Appea safetyinput | test output | Mornal VO | Ratedinput s;ept:‘l':" 4t | safetysiave | refreshing | version
points points 9 devlce: connections method
) ) Sinking Can be Free-Run
4 points 2 points inputs 24 VDC connected. 1 freshi Ver. 1.1 NX-SIH400
(PNP) * refreshing
Safety Input
Units
Sinking
] . - Cannot be Free-Run
8 points 2 points I(I;I:TE) 24 VDC connected. 1 refreshing Ver. 1.0 NX-SID800

# The following OMRON special safety input devices can be connected directly without a special controller.
For detail of connectable OMRON special safety input devices,refer to NX-series Safety Control Units User's Manual (Cat.No.Z930).

Model and corresponding PL and

Iype safety category
OMRON Single-beam Safety Sensors E3ZS and E3FS
) D40Z
OMRON Non-contact Door Switches D40A
OMRON Safety Mats UM, UMA
OMRON Safety Edges SGE (4-wire connection)

“At work for a better life, a better world for all...”



[Omron Teknik Destek]

NX-SL3300 Safety Kontrolcu ile Accurax G5 Servolarda STO Kullanim

NX-SOH200 ve NX-SOD400, safety cikis Uniteleridir. Accurax G5’'in Cn8 teriminallerinde

bulunan SF1, SF2 (+ ve -) sinyalleri bu Unitelerin ¢ikisindan saglanir. Cikis akimi ve ¢ikis sayisi

farkhihklar asagidaki tablodan gorulebilir:

Safety Output Units

Specifications
Mumber of
afety Number of o Unit
Unit A Maodel
mittype Ppearance :ut R Maximum load current e safety slave | refreshing | version
put commaon voltage = method
points
2.0 Alpaint, 4.0 A/Unit at 40°C,
; d 2.5 AlUnit at 55°C
2poims | oupue | e maximum load curont 24VDC 1 Free-RAun |y 10| NX-SOH200
po! [PthP:l depends on the installation refreshing C
arientation and ambient
Safety Output temperature.
Units
Sourcing .
. 0.5 A/point and Free-Run
4 points O[LFi’IthLF"[:ls 2.0 AlUnit 24 \VDC 1 rafreshing Ver. 1.0 | NX-SOD400

3. Accurax G5 STO fonksiyonu ve CN8 konnektorii

IEC61800-5-2 standardina gore safe torque off fonksiyonu (STO) bir emniyet girisi

iizerinden (safety kontrolcii, safety role/sensor vs) motor akimini kesmek ve motoru

durdurmak i¢in kullanilir.

Accurax G5 servolarda bu fonksiyonu kullanmak i¢in CN8 iizerindeki jack ¢ikarilarak

R88A-CSKO003S-E kodlu konnektorlii safety kablo kullanilir, bu kablonun yapisi ve

renk bilgileri asagida gosterilmistir:

0 rEE

Connector 2013585-1

T

WHITE

T

TRAMSPARENT LABEL

Cable &x0,22mmq
Jacket Color: Black

ORANGE

RED

BLACK

GREEM

BLUE

LT B - T 5 T S 1

SCH COMNECTED TO
CONMECTOR CASE
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NX-SL3300 Safety Kontrolcu ile Accurax G5 Servolarda STO Kullanim

Bu kabloya ulagilamiyorsa R88A-CNK81S kodlu CN8 konnektoriine kablo yapilarak

kullanilabilir. Konnektor pin yapisi asagidaki gibidir:

Safety 1/0 (CN8)

Pln

Number Symbol Name Function and interface

1 - Reserved Do not connect.

2 -

3 SF1- Safety input 1 Inputs 1 and 2 for operating the STO function, which are

4 SF1 2 Independent circuits. This input turns OFF the power
B transistor drive signals in the Servo Drive to cut off the

5 SF2- Safety input 2 current cutput to the motor.

6 SF2+

7 EDM- | EDM output A monitor signal is output to detect a safety function

8 EDM= failure.

Shell FG Frame ground Connected to the ground terminal inside the Servo Drive.

CN8 kablosunu kullanmak (jack’1 iptal etmek) Accurax G5 STO fonksiyonunu aktif

etmek i¢in yeterlidir, bunun i¢in herhangi bir parametre aktif edilmesi gerekmemektedir.

Asagidaki Tabloda ise Safety girislerine bagli olarak EDM ¢ikisinin aktiflik durumu

gosterilmistir. EDM c¢ikist her iki safety girisi OFF oldugu anlarda ON durumuna

gececektir.
Signal name Symbol Signal status
Safety input 1 SH1 ON ON OFF OFF
Safety input 2 SF2 ON OFF ON OFF
EDM output EDM OFF OFF OFF ON

“At work for a better life, a better world for all...”



[Omron Teknik Destek] NX-SL3300 Safety Kontrolcu ile Accurax G5 Servolarda STO Kullanim

Accurax G5 servoda bulunan SF1;SF2 ve EDM devreleri agsagida gosterilmistir:

I Safety Input Circuit

Maximum output current: 50 mA max.

Servo Drive
SF1+ 4.7 K
External power supply ~ 1------ — e
12 VDG + 5% to - J_ L 0KO E[\< _F'hottocoupler
24 VDC + 5% ! ] SF1- L Tt o
SF2+ 4.7 k()
Signal level =emm o — S
ON level: 10V or more _s 1 1.0 ke EE\‘:( Eh?jttocoupler
OFF level: 3V max. | } SF2- TP
J EDM Output Circuit
Servo Drive
__________ . 10 Q | 8 +EDM N Extemal power supply
¥ i - N 1210 24 VDC
i I T Maximum service voltage: 30 VDC or less
: | 7 -EDM___ Di T

Leakage current: 0.1 mA max.
Residual voltage: 1.7 V max.

Di: Surge voltage prevention diode
{Use a high-speed diode.)

Note When driving a relay directly with an output signal, always insert a diode as shown in the above figure.

I Connection of Safety I/O Signals and Processing of External Signals

|
L SF1+ | 4THkQ
pomeees . ]
External i i 4
powersupply s —— | % [J
12VDC + 5% to | | 1kQ 3
24V 5% | ' se- |3 100
""" ; EDM+
| 8| Maxmum service voltage:
| ¥ [J 30 VDC or less
i N Maximum output current:
! 50 MADC
| L
'|-JI. SF2+ 4.7 k02 ~— OFEDM-
T I 8 (- 7 Leakage current:
External i I 0.1 mA max.
power SUpply _wm I % ] Residual voltage:
12VDC £ 5% o ke l] | TXL e
24VDC £ 5% i SF2- 5 Shell G
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4. Baglantilar ve Konfigiirasyon

Kontrolciiye baglanildiktan sonra (bu projede NJ501-1300 kullanilmistir) “Multiview
Explorer” penceresinde bulunan “Configuration and Setup” sekmesi altindaki
“EtherCat” boliimiinde “Master” olarak goriilen kontrolcii simgesine sag tiklanir ve
“Compare and Merge with Actual Network Configuration” se¢enegi secilerek Ethercat

agindaki tiim aygitlar taranir.

Auto Connect Project - new_Controller_0 - Sysmac Studio

Multview Explorer

new_Controller 0

A 4 Configurations and Setup Master

L | CPU:MN
L% Units

Wite Slave Node Address

Compare and Merge with Actual Network Configuration

Get Slave Senial Numbers

Display Diagnosis/Statistics Information

Display Production Information

4 Apply actual network configuration

Some slaves such as Power Supply Units are not included in the actual network configuration.

Close

“At work for a better life, a better world for all...
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Bu islemden sonra EtherCAT boliimiinde NX-ECC202 ve altinda bu ethercat coupler’a
takili olan driinler goriilecektir. Daha sonra Controller menusunde “Synchronize”

secenedi ile bu konfigiirasyon kontrolcliye gonderilir.

Auto Connect Project - new_Ceontroller_0 - Sysmac Studio

File Edit View Insert Project Controller Simulation Tools Window Help

Multview Explorer

MNode Address|Network configuration |
new_Controller 0 v =
b4 Configurations and Setup l-l' Masts[r]m
¥ 3¢ EtherCAT E _._l NX-ECC202 Rev:1.2

v

Unit1: B
Unit 2
Unit 3

Unit 3 : B
Unit & : NX-OD2258 (N6)
{Expansion Racks
¥ == CPURac

L PowerSupply: NJ
L | CPU:MNI501-1300

L% Units
1O Map

| 2 :{ Controller Setup
“Multiview Explorer” penceresinde “Safety CPU” se¢ilir. Bu projede fiziki baglantilar
yalnizca NX-SID800 ve NX-SODA400 kartlarina yapilacaktir.

Aute Connect Project - new_SafetyCPUD - Sysmac Studio

File Edit View Insert Project Contreller Simulation

Multiview Explorer

L new_SafetyCPUD v

A4 Configurations and Setup

¥ 7.# Communications

X-50D400 (N3 : Instanc

X-SIDB00 (N4 : Instance
L }2 Parameters
» &) Standard
Ll i

2
v
¥ i@ POUs
¥ & Programs
8 L B Program0

L& Function Blocks

“At work for a better life, a better world for all...”



[Omron Teknik Destek] NX-SL3300 Safety Kontrolcii ile Accurax G5 Servolarda STO Kullanimi

NX-SID800 safety giris kartina erigilerek (Configuration and Setup\Safety\Safety
I/O\NX-SID800\Parameters) sag tarafta bulunan Toolbox penceresinden hangi girislere
fiziksel baglant1 yapildiysa acil stop butonu, Edm Feedback ve reset butonu (mechanical
contact for single channel) siirekle-birak yontemiyle 0 girislere eklenir. Eklenen girisler
bu 6rnekte ACILSTOP_GIRIS, EDM_GIRIS ve RESET_GIRIS olarak adlandirilmistir.

NX-SID800 Acil Stop Accurax G5 CN8 kablosu Reset Buton

Sio0 (AL) NC (1.buton)

T0 (A2) NC (1.buton)

Si0l (B1) NC (2.buton)

Tl (B2) NC (2.buton)

Si02 (A3) EDM- (7 no’lu pin: yesil)

T0 (A4 EDM+ (8 no’lu pin: mavi)

Si03 (B3) NO

T1 (B4) NO

B Auto Connect Project - new_SafetyCPUC - Sysmac Studio - [u] X

File Edit View Insert Project Controller Simulation Tools Window Help

|*ase-ca

Multiview Explorer

new_SafetyCPUD v
v

Emergency Stop Switch for Dual Channel Equivalent Node3/Unit4 : NX-5ID800 (N4 : Instance2)

Safel ual ui
— Si00 [ACILSTOP_GIRIS Safe o
! i siol
v 0 Safety- witch for Single Channel
m

EDM Feedback | Safel h for Dual Channel Equi
5i02 [EDM_GIRIS
Feedback R . Si00-5i01 Safe h for Dual Channel

[t Mechanical Contact for Single Channel 0Tt s h for Single Channel
:*\7 P Si03 |RESET_GIRIS .

T
P sio4
P 5i05 0TI

P 5i06 (N )

p- Si07 Si04; Si05,

T0: Test Output (mechanical contact)
T4 Toct Aven s oo

I/O Map bolimiinde bu giris adlart “Variable Comment” béliimiinden bulunup

“Variable” boliimiine degisken olarak girilir.

I |B| Auto Connect Project - new_SafetyCPUD - Sysmac Studio

File Edit View Insert Project Controller Simulation Tools Window Help

|+ @&

Multiview Explorer

: Position | : | R/W | Data Type | Variable | Variable Comment | Variable Type
e Saety R0 ~ ¥ & EtherCAT Network

A J Configurations and Setup EtherCA Master
ons I MNode3/1 » MNX-SIH400
»  NX-SOD400
Node3/1 ¥ NX-5ID800
¥ Safety Inputs
5i00 Logical Value 3 SAFEBOOL § A e (Global Variables
i01 Logical Value SAFEBOOL
Logical Value 3 SAFEBOOL (el
RESET_GIRIS |ERRRRESET GIRIS

Clobal Variables

Logical Value 4 SAFEBOOL
Logical Value SAFEBOOL
5i06 Logical Value b SAFEBOOL

> 507 Logeal e sareao0L

» Status
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NX-SOD400 safety ¢ikis kartina erisilerek (Configuration and Setup\Safety\Safety
I/O\NX-SOD400\Parameters) sag tarafta bulunan Toolbox penceresinden STOL ve
STO2 igin hangi ¢ikislara fiziksel baglanti yapildiysa “Single Channel with Test Pulse”
aygiti siirekle-birak yontemiyle 0 c¢ikiglara eklenir. Eklenen ¢ikislar bu ornekte
G5 _STO1 _CIKIS ve G5 _STO2_CIKIS olarak adlandirilmistir.

NX-SOD400 Accurax G5 CN8 kablosu
So00 (A1) SF1+ (4 no’lu pin: )
10G (A3) SF1- (3 no’lu pin: beyaz)
So01 (B1) SF2+ (6 no’lu pin: siyah)
10G (B3) SF2- (5 no’lu pin: kirmizz)

Node3/Unit3 : NX-50D400 (N3 : InstanceT) } Single Channel with Test Pulse

G5_5TO1_CIKIS So00 —(L)—
106 ﬁ:;]

[{8% Single Channel with Test Pulse

G5_5T02_CIKIS So07 1

pdl 2 —C

5002 P
5003 Py

50005001

S single Channel without Test Pulse:

/O Map boliimiinde bu ¢ikis adlar1 “Variable Comment” boéliimiinden bulunup
“Variable” bolimiine degisken olarak girilir.

Aute Connect Project - new_SafetyCPUQ - Sysmac Studio

File Edit View Insert Project Controller Simulation Tools Window Help

?

t f 170 Map X
P Po R Data Typ
L new_SafetyCPUD v I R 3
Configurations and Setup A as
400
OD400
O
Outy
BOO 5_5TO1_CIKIS 5_STO1_CIKIS lobal Variables

5_5T02_CIKIS 5_STO2_CIKIS T

Not: Accurax G5 servolar tizerinde (Analog/Puls modellerde) CN1 konnektoriinde 31
no’lu giris hata Reset girisidir. ST hatasindan sonra hata safety cpu tarafindan

giderildiginde bu terminalden de ayrica servo hatasi resetlenmelidir.

“At work for a better life, a better world for all...”
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5. Safety Programi & Validation

Sysmac Studio’da Safety CPU (Program0) boliimiinde kullanilmasi gereken
SF_EmergencyStop ve SF_EDM safety fonksiyon bloklar1 sol tarafta bulunan

Toolbox’dan aranip siiriikle-birak yontemi ile programa eklenir.

SF_EmergencyStop FB

Activate TRUE Fonksiyon blogu aktif/pasif edilir.

S_EStopln ACILSTOP_GIRIS Acil Stop giris degiskeni girilir.

S_StartReset TRUE Baslangigta otomatik/manuel resetlenme se¢imi
S_AutoReset FALSE Otomatik/Manuel resetlenme se¢imi

Reset RESET_GIRIS Manuel Reset girisi i¢in degisken girilir.
S_EStopOut S_EStopOut E_STOP_CIKIS Acilstop FB ¢ikis degiskeni girilir.**
SF_EDM FB

Activate TRUE Fonksiyon blogu aktif/pasif edilir.

S_OutControl E_OutControl E_STOP_CIKIS Acilstop FB ¢ikis degiskeni girilir.
S EDM1 EDM_GIRIS Safety giriglere baglanan EDM girisi degigkeni
S_EDM2 EDM_GIRIS Safety giriglere baglanan EDM girisi degigkeni
MonitoringTime | t#1s Gelen Edm igin maksimum tepki siiresi girilir.
S_StartReset TRUE Baslangigta otomatik/manuel resetlenme se¢imi
Reset RESET_GIRIS Manuel Reset girisi i¢in degisken girilir.
S_EDM_OutOut | G5_EDM_Out G5_STO1_CIKIS** veG5_STO2_CIKIS** ¢ikislar

** Bu degiskenler programa Toolbox’ta VAR Assignment komponenti eklenerek girilir.

Multiview Explorer

| @ <Clear search>

| Constant | Comment |

| Initial Value

P Safety Function blocks

SF_EDM_O
E_STOP_CIKIS

B Safety Standard FBs

FALSE

SF_EmergencyStop_0

SF_EmergencyStop

Activate Ready

P Math Operators

TRUE E_STOP_CIKIS P Selection Operators

ACILSTOP GIRIS S_EStopIn S_EStopOut P Conversion Operators

TRUE | S_StartReset Errer

+ VAR Assignment
FALSE S_RutcReset DiagCode

" Input
RESET_GIRIS Reget

- i

Assignment

Network

RET Return
SE_EDM 0
SE_EDM

TRUE ~—{Activate Ready C5_STOZ2 CIKIS

E_STOP CIKIS —|S_OutControl 5 EDM Out &5 5701 CIRIS

EDM_GIRIS —|S_EDML Error

EDM GIRIS |5 EDM2

t#ls — MonitoringTime

Controller Status

TRIE —|S_StartReset
ONLINE
Al ERR/ALM

>

RESET_GIRIS —|Reset RUN Mode

“At work for a better life, a better world for all...



[Omron Teknik Destek] NX-SL3300 Safety Kontrolcu ile Accurax G5 Servolarda STO Kullanim

Program yazilimi bittikten sonra Sysmac Studio’da en {istte bulunan
Online/Offline/Debug penceresinden Safety CPU’ya,;

1. Online olunur ve Program Mode’a alinir.

2. Program Debug Mode’a alinir.

3. Srirastyla Start Debugging ve Stop Debugging’e tiklanir.

4, Safety Validation yapilir. (Bu islem programi CPU’ya gonderir)

5. Run Mode’a alinir.
Bu islemler yapilirken program sifre belirlenmesini isteyebilir. Sifre belirlenmesi

istenmiyorsa ¢ikan uyar1 penceresine sifre girilmeden de OK segilerek devam edilebilir.

] ) DEBUG Safety Stop
Online Offline Mode Validation Debugging

RUN PROGRAM Start
Mode Mode Debugging

Bu islemlerden sonra Accurax G5 servo iizerinde “St” yaziyorsa acil stop butonu
kaldirilir, Manuel Reset yapilir ve [CN1 terminalinden Reset sinyali*] verilir. Acil stop
butonuna her basildiginda STO fonksiyonu gerceklesecek ve servo stop’a gecip

ekraninda “St” yazacaktir.

*Eger servo haberlesmeli bir model ise hata olustugunda servo hatasini gidermek icin
program iizerinden hata olustugunda master programinda MC_Reset FB ile servo hatasi
giderilebilir (Analog/Puls modellerde ise CN1: 31 no’lu terminal servo hata Reset

girisidir).

Safety CPU veya Master (NJ, NX1P2) birbirinden bagimsiz yeniden baslatilirsa veya

EtherCAT haberlesmesi koparsa, Link OFF hatas1 alinacagindan master program

tizerinden ResetECError FB ile haberlesme hatasi da resetlenebilir.

“At work for a better life, a better world for all...”



