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1.Giris

1S servolar EtherCAT ag1 lizerinden giivenlik haberlesmesini (FSoE - Safety Over
EtherCAT) destekler. NX Safety CPU tiniteleri ile 1S servolar arasinda safety kontrolii /
STO fonksiyonu gerceklestirilebilir.

Bu dokiimanda NX-SL3300 Safety Master CPU'ya bagli NX-SID800 safety input
kartina acil stop butonu baglanarak, EtherCAT hatti iizerinden 1S servolara Safety
Torque Off (STO) islemi yapilacaktir.

2. FSoE Protokolu hakkinda

Safety Over EtherCAT (FSoE); safety cihazlar arasinda EtherCAT iizerinden safety
verilerinin gonderilmesi i¢in safety haberlesme standardini tanimlar. EtherCAT
iizerinden Safety Torque Off (STO), kablolu olarak gergeklestirilen STO’dan daha
diisitk seviyede bir versiyondur, bunun sebebi ise cihaz iizerinde tek bir islemci
olmasidir. Safety haberlesme katmani Ple’dir. Desteklenen kategori ve standartlar

asagidadir:

Safety giris sinyalleri tizerinden STO fonksiyonu: EN ISO 13849-1 (Cat3 PLe), EN
61508 (SIL3), EN 62061 (SIL3), EN 61800-5-2 (STO)
EtherCAT haberlesmesi iizerinden STO fonksiyonu: EN ISO 13849-1 (Cat.3 PLd), EN
61508 (SIL2), EN 62061 (SIL2), EN 61800-5-2 (STO)

EN ISO 13849-1 (Cat3 PLd), EN 61508 (SIL2),
EN 62061 (SIL2), EN 61800-5-2 (STO)

Ethernet telegram
chenetesr cvon =
Safety over EtherCAT frame
CMD Safe data CRC o Safe data CRC 1 Conn D
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3. FSoE Aktivasyonu ve konfigiirasyonu

1S servo siirliciiler “Full EtherCAT” servo olarak gelistirildiginden bu fonksiyonun
aktivasyonu Sysmac Studio’da PDO ayarlarindan yapilabilir. “Edit PDO Map Settings”
boliimiinde Input ve Output boliimlerindeki 273. PDO ayarlar: aktif edilmelidir.

Ll-' RRAD-1SNO2 - Product name ac200V/200W ServoDrive
ooz | P00 wp Seting e = = .
R88D-1SNO2H}
PDO Map PDO entries included in 272*- ___._TZT **-=ninq ‘
2 7 3 P DO Process Data Size : Input 208 [bit] / 304 [bit] Index ' oize IDatatypel PDO entry name IComme.*!
Output 240 [bit] / 256 [bit] [+ ..um FSoE Master CMD _“

Sel IectlonllnpuVOutpuH Name | Flag || r.6640:.00 1[bit] BOOL  STO command STOc...
2Z56th receive PLUU Mapping - 0x0000:00 6 [bit] — o .

O“'p“' Zhirecene D0 Mappngll = Ox663200] [ Ei] [Eoonl [Enaacmonicdacll [enoras
Output 260th receive PDO Mapping  -—- 0x0000:00 8 [bit] - . -

e OXE70003 16[bi UINT  FSoE Master CRC.0
utpy Ecene EEEU s WE70002 16[bi UINT  FSoF Master Con..

aktif edilir

No option —
No option —

1st transmit PDO Mapping Editable
258th transmit PDO Mapping --—-

259th transmit PDO Mapping --
260th transmit PDO Mapping --—-
261th transmit PDO Mapping --

No option

273th transmit PDO Mapping --
No option

512th transmit PDO Mapping --—-

(X JC XS X XeX X X J ﬁ. 00004:

OK Cancel

Safety PDO aktif edildiginde Safety CPU tarafinda 1S servo, safety cihaz olarak eklenir.

L new_SafetyCPU1 4
Ll Configurations and Setup

00 (M2 : Instancel)
e3/Unit3 : NX-S0D400 (M3 : Instancel)

2H-ECT (E002 : Instance?)
-ECT (EQO3 : Instance3)
¥ &) Standard
¥ o0 Slave YO
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Safety CPU iizerinde STO degiskenleri ve I/O’lar I/O map'te kolayca tanimlanabilir. Bu

ornekte 6 no’lu safety input esl olarak tanimlanip acil stop butonu NC kontaklar1 NX-

SID800 Safety Input modiiliinde 6 (Si06) ve 7 (Si07) no’lu girisler iizerinden TO ve

T1’e baglanmistir. Reset butonu ise NO kontaklar1 2 (Si02) no’lu giris {izerinden TO’a

baglanmistir, I/O map’te ise Si02: rsetl ve Si06: esl olarak tanimlanmuistir.

Position

Port

¥ & EtherCAT Network

EtherCA
Node1 v

Node2 v

Node3/1 v

Master
R88D-1SNOTH-ECT
¥ Safety Inputs

STO active
Error

Safety Connection Status
¥ Safety Outputs

STO
Error Ack

R88D-1SNOTH-ECT
W Safety Inputs

STO active
Error

Safety Connection Status
¥ Safety Outputs

STO
Error Ack

NX-SID800
WV Safety Inputs

Si00 Logical Value
Si01 Logical Value
Si02 Logical Value
Si03 Logical Value
Si04 Logical Value
Si05 Logical Value
Si06 Logical Value
Si07 Logical Value

R/W | Data Type

R
R
R
R
R
R
R
R

SAFEBOOL
SAFEBOOL
SAFEBOOL

SAFEBOOL
SAFEBOOL

SAFEBOOL
SAFEBOOL
SAFEBOOL

SAFEBOOL
SAFEBOOL

SAFEBOOL
SAFEBOOL
SAFEBOOL
SAFEBOOL
SAFEBOOL
SAFEBOOL
SAFEBOOL
SAFEBOOL

Variable

I_EDM_AX1

Variable Comment

| Variable Type

Global Variables

Q_STO_AX1

lobal Variables

[SI_EDM_AX2

Global Variables

Q_STO_AX2

lobal Variables

Global Variables

Global Variables

Safety 1/0’da NX-SID800 parametrelerine ¢ift tiklanarak reset butonu ve acil stop

butonu eklenir. Tanimlara daha 6nce I/O Map’te belirlenen degiskenler girilir: rsetl/esl

[NodeS/Un\'tZ : NX-SID800 (N2 : InstanceQ)

Sio0
[#% Mechanical Contact for Single Channel sio1

Si02 rsetl
l T0

si03 [
§ Sio4
Mechanical Contact for Dual Channel Equivalent] si05

Si00-Si01

Sioe es1
E— Sio7

T0

T
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4. FSoE Safety Programi

Safety CPU programinda program yazmak i¢in Sysmac Studio’da sag tarafta bulunan
ToolBox’tan fonksiyon bloklar1 (SF_EmergencyStop ve SF_EDM) eklenerek
asagidaki gibi acil stop ile ilgili basit bir ladder program yazilabilir.

SF_EmergencyStop_0 SF_EDM_0
SF_EmergencyStop SF_EDM
TRUE Activate Ready TRUE Activate Ready— 5Q STO AX1
esl 5 _EStopIn SiEStDpﬂut} S_OutControl S_EDM Out SQ STO AX2
S_StartReset Errort SI_EDM AX1 S_EDM1 Errort
—5_AutoReset DiagCode - SI_EDM AX S_EDM2 DiagCode —

rsetl Reset t#200ms MonitoringTime

—5_StartReset

rsetl Reset

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

1. Online olunur.

2. Program Debug Mode’a alinir.

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

4. Safety Validation yapilir.

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
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Debug ve Validation islemleri bittikten sonra Run Mode’a gegildiginde acil stop butonu

tetiklendiginde STO komutu ethercat lizerinden 1S’servolara iletilir. 1S displayde “St”

uyarist belirir. Harici reset butonu ile bu hata sifirlanabilir.

| ©MRON

AC SERVO |

l_ '_ STO komutu verildiginde

L

RBSD-TSN =Pwn

\mm'm == ERR
\ —ECAT—

ekranda St uyarisi gosterilir.

| ™ FSoE indicator
FS Displays FSoE

communications

NJ (ya da NX1P2) kontrolciiler dogrudan safety gormediginden sonradan

gerekmektedir. Ornegin 1S servolarda safety status bilgisini goérebilmek

LA LA
A N T

&7 |

status.

ayarlarindan 4130.81’den map etmek gerekmektedir.

0x4110:81
0x4110:82
0x4110:83
84

150:
0x4310:81
0x4600:81

0x4601:81
0x6061:00

Monitor Data via PDO / Monitor Data 1
Monitor Data via PDO / Monitor Data 2
Monitor Data via PDO / Monitor Data 3
Monitor Data via PDO / i 4

Overload / Load Ratio

Regeneration / Regeneration Load Ratio

170 Monitor / Physical I/O

Function Input / Monitor Input

Modes of operation display / Modes of operation display

I Subindex 81 hex: Safety Status

Green

ON

FSoE slave connection established

Flashing

FSoE slave connection establishment in
progress

Red

Flashing

Safety Parameter Error, Safety
Communications Timeout, or other
errors

OFF

» Gives the status of the safety function.

® Description of Set Values

Set value Description
Bit 0 STO status
0 | STOis not active
1 | STOisactive
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STO via FSoE is disabled, the power is
not supplied, or a fatal error including
Self-diagnosis Error

eklenmesi
icin PDO



