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This document is intended to allow an engineer who has basic familiarity with the PowerPMAC and with Sysmac Studio
to commission a PowerPMAC using an EtherCAT network using the Acontis EtherCAT stack. At the time of writing the
Acontis stack is used in two Omron PowerPMAC products — the pPowerPMAC (CK3E series motion controllers) and the
PowerPMAC IPC (NY512-A600 series IPC with motion control). In this document the term ‘PowerPMAC’ will be used
generically to refer to any Omron Delta Tau motion controllers using the Acontis stack.

Note: one powerful method of troubleshooting is to connect a micro USB cable to the diagnostics port on the
PowerPMAC (beside the power connector on the CK3E). The PC will detect it as a serial port - COM27 on my PC.

Connect using the software tool PuTTy, serial type, 115200 baud. Default settings with the configuration shown will
work:
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Once it starts, press the PC enter key once, log in with ID: root, Password: deltatau

Step 1

Install the latest PowerPMAC IDE. As a part of that EC Engineer will be installed — this is the software needed to set up
the Acontis stack.

Open the PowerPMAC IDE and connect to the PowerPMAC from your computer. | suggest opening a Watch window
and adding ECAT[0].Enable and ECAT[0].MasterState. Make sure that ECAT[0].Enable=0 before making any changes to
the EtherCAT configuration (can be changed in the Terminal window if connected). Once the EtherCAT configuration is
set and downloaded to the PowerPMAC, and a ‘save’ (write working memory to permanent memory) and ‘SSS’ (reset)



has been done ECAT[0].MasterState should be greater than 0. 1, 2, or 8 are acceptable values. After setting
ECAT[0].Enable = 1 from the terminal window (or code) there will be a brief delay, then you will see ECAT[0].Enable=1 in
the Watch window. If there are any errors, or if the network is incorrectly set up, then ECAT[0].Enable will immediately
reset to zero after you set it to one. This typically means that something about the EtherCAT configuration in the
PowerPMAC does not match the configuration in the EtherCAT network. It could be the clocks, the network order, or
anything that causes an EtherCAT error.

Step 2
Connect the slave(s) to the EtherCAT network and power the slave(s) and the PowerPMAC.

At this point issuing the ‘ecat slaves’ (ECAT[0].enable can equal 0 or 1 and still see the same response) from the terminal
window should show everything on the network. Vendor IDs and Product Codes are shown under the hardware
sections.

Terminal: Online[192.168.1.200:55H] @

Ecat slaves
0 VID=$00000083 PC=%000000AB  1:0 OP + Slave_001

4 [N

EC Engineer

Make sure that you have added the Omron ESI files — the best way is to go to the ESI Manager from the File menu item
in EC Engineer. Click the ‘Add Folder’ button at the bottom.

=] X
ESI Manager . —~ =

ESI Files

Select an ESI file which should be deleted or exported or add new ESI files.
P L Baumueller Nuemnberg GmbH
P B Beckhoff Automation GmbH & Co. KG

b @ Copley Controls Corp.

P L Llenze
¥ I OMRON Corporation
P Omron 3G3AX-RX-ECT.xml
P Omron FH-xox-x0xml
P Omron GX-Analeg 10.xml
P Omron GX-Digital 10.xml
P Omron NX_Coupler.xml
P Omron R88D-1SNO1L-ECT.xml

Number of ESI files: 86
Number of devices: 2001

[ Add File Add Folder Close

Navigate to C:\Program Files (x86)\OMRON\Sysmac Studio\lODeviceProfiles\EsiFiles and choose the SystemEsiFiles
directory.




Browse For Folder ﬁ

Select the folder which contains the ESI files:

4 | IODeviceProfiles -
> | CpsFiles
| DBConnection
DdfFiles

DeviceParameters

> | EipConnection

i

4 | EsiFiles
| . SystemEsiFiles
I UserEsiFiles

. xsd

o

o] |

ImrcEil,

It may tell you that one or more ESI files already exist and ask if you want to add them. Say yes. It may have errors in
some of the ESI files — for example the Omron E3NW-ECT.xml file cannot be read at the date of writing. If you have
added several items by hand it may be easier to delete all and start from scratch. When finished you should have all of
the Omron devices:

s E2ls PP ENIQINGET == =

ESI Files

Select an ESI file which should be deleted or exported or add new ESI files.
¥ X OMRON Corporation
¥  Omron GX-Digital I0.xml
»  Omron GX-Encoderxml 3

n Omron GX-IO-Link.xml
>

Omron GX-JC.xml

n

> Omron GX-JCOB-Hxml

»  Omron NX_Couplerxml

> Omron R88D-1SNOLH-ECTxml
»  Omron R88D-1SNO1L-ECT xml
> Omron R88D-1SNO2H-ECTxml
»  Omron R88D-1SNO2L-ECT xml
> Omron R88D-1SNO4H-ECTxml
»  Omron R88D-1SNO4L-ECT xml
| > Omron R88D-1SNOGF-ECT.xml |
»  Omron R88D-1SNOBH-ECT.xml

Number of ESI files: 104
Number of devices: 2025

Add File Add Folder Close

With the PowerPMAC and the EtherCAT devices connected and powered open EC Engineer and choose EtherCAT Master
Unit (Delta Tau).
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Click on the Class-A-Master in the Project Explorer (upper left pane) and set your network cycle time in microseconds —

note that the example below is set to 500 usec, or 2000 Hz. This should match the value in Sys.ServoPeriod in the Power
PMAC — if Sys.ServoPeriod = 0.5, then cycle time should by 500 usec. Also set the IP address of your PowerPMAC — note
that 192.168.1.200 is the default address for the PowerPMAC. Then click the ‘Select’ button to the right of the ‘Master-
Instance’ block in the ‘Slaves connected to remote system section’.

= EC-Engineer [--] . l — - — — - == DY
File View Network Settings Help
I
£ Configuration Mode ™| B8 Diagnosis Mode
Project Explorer

. Class-A Master [ Master |
General

Unit Name: |Class-A Master |

Cycle Time [us] ‘ 500 |

| Source MAC address ‘ l

Slaves connected to local system

Network Adapter \'Luca\ Area Connection { Intel(R) Ethernet Connection 1217-LM ) l

Slaves connected to remote system

1P Address 192 . 168 . 1 . 200

gt (6000
[ Master-Instance ‘0 Dejelect
[ ‘ Classic View ‘F\al View ‘l Topology View ‘

Add a line to the Global Definitions.pmh file to set the servo (and EtherCAT) frequency. This must match the value used
in EC Engineer. This will look like:

Sys.ServoPeriod=0.5 //2kHz 1.0 //1kHz
Remember to add a startup PLC (see appendix D) when done.

On ALL devices it is best to set the Check Identification on the Advanced Options tab. This forces it to check to make
sure that the node is in the correct position on the network.



General | Modules | PDO Mapping | Variables | Advanced Options | [

Startup Checking
| Check Vendor ID

| Check Product Code
Check Revision Number

Check Serial Number

Identification Checking
| Check Identification

2 m Hex

Some gotchas:

1) Make sure that the node address switches are set. For best results be sure that the nodes number from 1 up,
with node 1 providing the clock and being the first node in the physical network.
2) Node 1 should always be set up as a Potential Reference Clock.

Step 3

Set up your various hardware as in the next sections.

1S and G5 Drives

If the drive has previously been connected to a controller do an initialization (see appendix A). You will also need to do
this before changing EtherCAT update frequencies. Using Sysmac Studio, set any desired parameters in the drive
(Appendix B). You will probably need to change the Communications error counts (either O or f). Set the desired nodes
using the rotary switches on the drive. Note that the motor setup utility in the PowerPMAC IDE gives unreliable setup
parameters in some cases — easiest to set everything manually. Example settings are given in this document.

The ‘ecat slaves’ command with a 100 W 100V 1S drive will show Omron VID = $83 (0x83), and PC = SAB (OxAB).

The Cyclic Position mode will get your drives running well, with the only caveat being that they must be tuned in the
drive rather than the PowerPMAC. If the application requires very tight coordination of multiple axes during the moves
you may want to increase the servo frequency and go to Cyclic Torque control. This will be covered after Cyclic Position
setup.

Open EC Engineer and scan the network (Appendix C). Click on the drive (Slave_001 in this example), then click on the
Advanced Options tab in the Device Editor pane. Make sure that Potential Reference Clock is checked in the Distributed
Clocks settings.
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File View Network Settings Help

& Configuration Mode [l 250420 BB Diagnosis Mode

e
. Class-A Master ‘ General || Modules H PDO Mapping H \c’anables‘ Advanced Options ‘Dlstnbuted Clock H Init Commands || CoE Object-Dictionary ‘
b R Slave 001 (0001)
Startup Checking Timeouts
Check Vendor 1D SDO Access: ‘ 0n|[mil
Check Product Code Init->Pre-Op/Init->Bootstrap: \ 3ooog|[ms]
1 || Check Revision Number Pre-Op->Safe-Op/Safe-Op->0Op: \ 10000n|[m
‘ == Back to Pre-Op, Init: ‘ 5000n|[ms]
[ ] Check Serial Number Op->Safe-Op: | 20083 ims]
Identification Checking Mailbox Mode
["] Check Identification © Cyclic \ 10 5mms]
| 1 - Write to EEPROM @ State Change
Process Data Mode Overwrite Mailbox Size

[] Disable LRW [] Output Size: [ = bytes]
[ Input Size: ‘ =[DYTES]

Overwrite Watchdog
! Set Multiplier (Reg.: 0x400): \ 21935
Set PDI Watchdog (Reg.: 0x410): ‘ IUODE‘(IUO‘ODD ms)
Set SM Watchdog (Reg:: 0x420): | 100083 (100000 ms)

Distributed Clocks
| Classic View ‘F\at P H Topalogy View ‘ Potential Reference Clock

Click on the Distributed Clock tab in the Device Editor pane. You should see that the Sync Unit Cycle (us) is the same as
the Master cycle time set prior to the scan. Check the Overwrite Mode box. Under Sync Unit O set the Cycle Time to
User Defined and make sure that it matches the Sync Unit Cycle (us), then set the Shift Time (us) to 125.00.

* LU Class-A Master | General | Modules | PDO Mapping | Variables | Advanced Options| Distributed Clock |Init Cor

b | R Slave_001 (0001)

Distributed Clock
Operation Mode ‘ DC for synchronization |
Sync Unit Cycle (us) 500
Qverwrite Made

Sync Units
Sync Unit 0

Cycle Time
© Sync Unit Cycle |.)( 1 500 us
@ User defined 500
Shift Time (us) 125
["1 Swnc Unit 1

Click on the PDO Mapping in the Device Editor pane. See note 1.

If you are using Cyclic Position mode, no EtherCAT safety, and do not need any data not included in the 258 PDOs, make
no changes here. If you plan to use EtherCAT Safety and already have the safety controller set up, add the 273 PDO
mappings. The 258 PDO mappings include:



Inputs Outputs
Digital inputs 0x60FD:00 32 - v 1st receive PDO Mapping (excluded by Ox1701) 0x1600
w |¥  258th transmit PDO Mapping 0x1B01 Name Index Bit Length
Name Index Bit Length I Controlword 0x6040:00 16
Error code 0x603F:00 16 i Target position 0x607A:00 32
Statusword 0x6041:00 16 Touch probe function  Ox60B8:00 16
Position actual value 0x6064:00 32 w [V 258th receive PDO Mapping 01701
Torgue actual value 0x6077:00 16 Name Index Bit Length
Following error actual va  0x60F4:00 32 Controlword 0x6040:00 16
Touch probe status 0x60B9:00 16 Target position 0x607A:00 32
Touch probe posl pos v | 0x60BA:00 32 Touch probe function  0x60B8:00 16
Touch probe pos2 pos vi | 0x60BC:00 32 Physical outputs OxGOFE:01 32
Digital inputs Ox60FD:00 32 v 259th receive PDO Mapping (excluded by 0x1701) 0x1702

If planning to use Cyclic Torque or Cyclic Velocity control | suggest leaving the 259 transmit PDO mapping, deselecting

the 258" receive PDO mapping, and selecting the 261th receive PDO Mapping.

Inputs Outputs

v 1st transmit PDO Mapping (excluded by Ox1B01) ox1A00 * w [J 261th receive PDO Mapping ox1704 *
Name Index Bit Length Name Index Bit Length
Statusword 0x6041:00 16 Controlword 0x6040:00 16
Position actual value 0x6064:00 32 Target position 0x607A:00 32
Touch probe status Ox60B9:00 16 r Target velocity OxE0FF.00 32
Touch probe posl pos valu:  0x60BA:00 32 Target torque 0x6071:00 16 -
Touch probe pos2 pos valu:  0x60BC:00 32 Modes of operation 0x6060:00 8 L
Error code 0x603F:00 16 Touch probe function 0x60B8:00 16 1
Digital inputs Ox60FD:00 32 Max profile velocity 0x607F:00 32

¥ |+ 258th transmit PDO Mapping 0x1B01 Pasitive torque limit value  0x60E0:00 16
Name Index Bit Length Negative torque limit value 0x60EL:00 16
Error code 0x603F:00 16 v 262th receive PDO Mapping (excluded by 0x1704) 0x1705
Statusword 0x6041:00 16 Name Index Bit Length
Position actual value 0x6064:00 32 - Controlword 0x6040:00 16 -

The default is synchronous position mode. If not using synchronous position mode, go to the Init Commands tab, and
set the x6060 parameter to according to:

8 = Cyclic synchronous position mode (csp)
9 = Cyclic synchronous velocity mode (csv)
10 = Cyclic synchronous torque mode (cst)

Project Explorer Device Editor :
h . Class-A Master ‘ General H Modules H PDO Mapping || Variables || Advanced Options H Distributed Clock‘ Init Commands |COE Object-Dictior

~ @ Slave_001 [R88D-1SNO1L-ECT] (0001) |
. 001: Module 1 (Safety Process Data)

Init Commands

Transition Protocol  Index Value
Pre-Op->Safe-Op | CoE ] 0x1C12:000 l 01000417
Pre-Op->Safe-Op CoE 0x1C13:000 010001 1B

Pre-Op->Safe-Op  CoE 0x1A00:000 07 00 10 00 41 60 20 00 64 60 10 00 B3 60 20 00 BA 60 20 00 BC 60 10 00 3F 60 20 00 F

Pre-Op->Safe-Op  CoE 0x1600:000 03 00 10 00 40 60 20 00 7A 60 10 00 B8 60
Pre-Op->Safe-Op  CoE 0x1C12:000 01000117
0x1C13:000 010001 1B

stosu:o

0x2002:002 1

Pre-Op->Safe-Op  CoE
Pre-Op->Safe-Op CoE

Pre-Op->Safe-Op  Cof

Use System Setup tool (after enabling Ecat[0].Enable=1) to set the motor up. Choose Amplifier 131xxxx, ID SAB. If
cannot get enable to stay on once set up, set Motor[x].EcatAmpFaultLimit to 500 or above. If system setup is giving



problems try closing the IDE and restarting it. If you have used this drive before, especially with NX Safety, you may
need to hook up THROUGH an NJ using EtherCAT and Sysmac Studio and initialize, build new project, and enable the
drive once before you can get the 87 (ESTO) error to clear and / or the motor to enable.

This assumes that the EtherCAT header file created from the EC Engineer xml file looks something like (sample is 261
receive PDO mapping):

#define Slave_0_6040_0_Controlword ECAT[0].10[0].Data

#define Slave_0_607A _0_Targetposition ECAT[0].10[1].Data

#define Slave_0_60FF _0_Targetvelocity ECATI[0].IO[2].Data

#define Slave_0_6071_0_Targettorque ECAT[0].10[3].Data

#define Slave_0_6060_0_Modesofoperation ECAT[0].10[4].Data
#define Slave_0_60B8_0_Touchprobefunctio ECAT[0].IO[5].Data
#define Slave_0_607F_0_Maxprofilevelocit ECAT[0].10[6].Data
#define Slave_0_603F_0_Errorcode ECATI[0].I0[4096].Data

#define Slave_0_6041 0_Statusword ECAT[0].10[4097].Data

#define Slave_0_6064_0_Positionactualval ECAT[0].10[4098].Data
#define Slave_0_6077_0_Torqueactualvalue ECATI0].10[4099].Data
#define Slave_0_6061_0_Modesofoperationd ECAT[0].10[4100].Data
#define Slave_0_60B9_0_Touchprobestatus ECAT[0].10[4101].Data
#define Slave_0_60BA_0_Touchprobeposlpos ECAT[0].10[4102].Data
#define Slave_0_60BC_0_Touchprobepos2pos ECATI[0].I0[4103].Data
#define Slave_0_60FD_0_Digitalinputs ECAT[0].10[4104].Data

When using the 261 receive PDO mapping you will need to set a few variables in order to run your motors. Assuming
the mapping above, add the following to your startup PLC (or in operational PLC for dynamic changes):

//Set up for torque control

Slave_0_607F_0 Maxprofilevelocit=838860000; //6000 rpm units are cts/ms 419430000; //3000 rpm units
are cts/ms max velocity

Slave_©_60EQ_ O Positivetorquelim=3000; //300% positive torque limit

Slave_©_60E1_©O Negativetorquelim=3000; //300% negative torque limit

Slave_0_6060_0 Modesofoperation=10; //set for torque mode

/*Mode of Operation value Description
Not specified

Profile position mode (pp)

Profile velocity mode (pv)

Homing mode (hm)

Cyclic synchronous position mode (csp)
Cyclic synchronous velocity mode (csv)
10 Cyclic synchronous torque mode (cst)
*/

OO WREROo

Note that once you have these basics done, you can use the Setup tool to set the motor up, and the Tuning
tool to tune it once the setup is done. Note that everything shown here is using motor units of counts.

Some variables to set after the initial motor setup is done are:

Motor[1].JogTa=- -0.002 //0.002 ms"2/ct
Motor[1].JogTs= -0.0005 //0.0005 ms"3/ct
Motor[1].AbortTs=25
Motor[1].MaxSpeed=400000
Motor[1].JogSpeed=280000



One potential gotcha — there is a one cycle delay after enabling the motor — so if the motor is not enabled before telling
it to move you may get a fatal following error. Best way to fix this is to enable your motors at the start of operation,
wait a couple of milliseconds, then start your moves. If the motor is ever killed, repeat this.

Some PowerPMAC variables for a 1S (with a demo motor) sitting at the first node and setup on Motor[1] are:

/IMotor 1 — note this setting is for PDO map 259 target position
Motor[1].Ctrl=Sys.PosCtrl // Sys.ServoCtrl for torque control
Motor[1].pDac=ECAT[0].10[1].Data.a //ECAT[@].IO0[3].Data for torque control
Motor[1].MaxDac=3000 11300%
Motor[1].JogTa=- -0.002

Motor[1].JogTs= -0.0005

Motor[1].AbortTs=25

Motor[1].MaxSpeed=400000
Motor[1].JogSpeed=280000
Motor[1].pEnc2=EncTable[32].a
Motor[1].AmpEnableBit=0

Motor[1].LimitBits=64
Motor[1].pAmpEnable=ECAT[0].1O[0].Data.a
Motor[1].pAmpFault=ECAT[0].10[4097].Data.a
Motor[1].pLimits=ECAT[0].10[4104].Data.a
Motor[1]. AmpFaultBit=3
Motor[1].pEnc=EncTable[32].a
motor[1].FatalFeLimit=8000000
Motor[1].Control[0]=$10000f00
Motor[1].Control[1]=$0

EncTable[32].type=1

EncTable[32].index1=0

EncTable[32].index2=0

EncTable[32].index3=0

EncTable[32].index4=0

EncTable[32].index5=0
EncTable[32].pEnc1=Sys.pushm
EncTable[32].pEnc=ECAT][0].10[4098].Data.a
EncTable[32].MaxDelta=0
EncTable[32].ScaleFactor=1
EncTable[32].index6=0

NX1/0

NOTE: Major caveat — using the revision 1.5 NX-ECC203 EtherCAT coupler:
This version of the NX-ECC203 card can only have ONE (total) of any of the following cards in the rack, and that one card

must be in slot 1: position interface units, safety CPUs. When using these cards (and also any safety i/o cards) It must
also be put in distributed clock more — NOT free run.

Note: ECC201 and ECC202 support only Free Run mode. To use with synchronized clocks MUST have an ECC203. Must
use with synchronized clocks in order to use NX i/o to input motor feedback or to do motor control. Apply power and
open Sysmac Studio. Going to the Configurations and Setup section double click on the EtherCAT sub section. If not
already present, drag the NX-ECC20x which you are using into the EtherCAT network and drop it. In the example below |
am using an older revision coupler, so | checked the ‘Show all versions’ box in the toolbox to see the Rev 1.1.
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All vendors v
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Master Item name Value All groups

v B
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3 Frequency Inverter

= Digital IO

= Analog IO

3 Encoder Input

-

= R88D-1SN30F-ECT Rev10  [REVIemrpms Master

o E002 Product Master
¥ © Nodel ; R88D-1SN30F- ._I ) roduct name
NX-ECC201 Revil.l Number of Slaves b

LB Parameters PDO Communications Cycle 1000 us
L@ FFT Reference Clock Not exist

L Data Trace Settings Total Cable Length T
. p— F: oft Operation Setting Fail-soft operation v

L7 NodeD s NX-ECC2OT (E¢ Wit Time for Slave Startup E
» & CPU/fExpansion Racks PDO communications timeout dete... XN, <5 [Ei Show all versions
& /O Map Revision Check Method Setting <= Actual device v
v 2 Controller Setup Serial Number Check Method No check v NX-ECC201 EtherCAT coupler V1.
- DC Synchronous Correction Disable slave monitoring option ¥ NX-ECC201 Rev:1.1

L® Operation Settings I:I

Built-in EtherNet/IP Por I:I NX-ECC201 Revi1.2
» i Motion Control Setup
~ ) NX-ECC202 Ravi12
& Cam Data Settings
|» Event Settings
&, Task Settings
7 Data Trace Settings I:I NAECC203 Revil4

I:I NX-ECC203 Revi1.3

Connect to the NX coupler using a USB cable, and disconnect the EtherCAT cable. Right click on the NX node and select
Coupler Connection (USB)-> Online. Double click on the NX node to open the NX configuration page.

Multiview Explorer ~ I Node2 : NX-ECC201 (E002) X

new_Controller 0 v ! ‘
Item name
Conigumions nd seup oweenene __— e ]

Value
Device name E002
¥ i EtherCAT Model name NX-ECC201
Nodel : R88D-1SN30F- Product name EtherCAT Coupler

Unit version 11
NX Unit Number 0
L& FFT i NX Unit Mounting Setting
L4 Data Trace Settings Serial Number

Supply Power/Available Power 0.00 /10.00

Unit width 46
NX Unit Registration Status 125 : 128 [bits]
NX Unit [/O Data Active Status 125 : 128 [bits]
Sysmac Error Status : 8 [bits]

=1 Parameters

L

» = CPU/Expansion Racks
» 1/0 Map

¥ 3 Controller Setup

/0 allocation settings

L@ Operation Settings

EtherNet/IP Poi Ui E e aiten 2l Edit Unit Operation Settings

n Control Setup Number of mounted Units 0
NX Unit Connection Time 3] sec|

 EE D .
(7 (Gl e S S Serial Number Check Method No check

> Event Settings

&, Task Settings Coupler Connection (USB)
4 Data Trace Settings

Proarammina

Right click on the coupler in the node tab and choose ‘clear all memory’. Accept clearing coupler and all modules.
Depending on modules attached this may take a couple of minutes to complete. Right click on the NX node and select
Coupler Connection (USB)-> Offline. Cycle power on the unit. When this completes, right click on the NX node and
select Coupler Connection (USB)-> Online. Right click on the coupler in the node tab and choose ‘Compare and Merge
with Actual Unit Configuration’. A window with the existing modules should pop up.

S —
g] Compare and ierge wislg Aﬁl Unit Configuration

Configuration on Sysmac Studio Configuration on Sysmac Studiol ~ Result  |Actual Unit C

! Added NX-OD4256
! Added NX-AD2608
! Added NX-DA2605
! Added NX-AD3208
! Added NX-EC0142"
! Added NX-SL3300\ |

A Apply Actual Unit Configuration

Actual Unit Configuration




Click the ‘Apply Actual Unit Configuration’ button in the middle. Everything should match now.

SETE X
e
Configuration on Sysmac Studiol ~ Result  [Actual Unit C
Matched NX-ECC201
NX-AD2608 Ver.1.0 Matched NX-AD2608
NX-DA2605 Ver.1.0 Matched NX-DA2605
NX-AD3208 Ver.1.0 Matched NX-AD3208
NX-EC0142 Ver.1.0 Matched NX-EC0142'
NX-SL3300 Ver.1.0 Matched NX-SL3300

4 Apply Actual Unit Configuration

Actual Unit Configuration

Click the ‘OK’ button.

Now you can click on the various modules in the Node tab and select ‘Edit Unit Operation Settings’ for modules as
needed. When finished editing for each module be sure to press the ‘Transfer to Unit’ button.

ﬁ Node2 : NX-ECC201 (E002) X

Item name Value
Device name N2
Model name NX-AD2608
Product name Analog Input Unit
Unit version 10
NX Unit Number 2
NX Unit Mounting Setting Enabled

Serial Number 0x00000000
Power consumption 1.05
Unit width 12
Ch1 Analog Input Value : 16 [bits]
I/ allocation settings Ch2 Analog Input Value : 16 [bits]

Unit operation settings

One important Analog Input module note — if you do not have inputs connected you must disable the input to avoid
faults.
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eRIConT olel0] ~ ] (e~ |
Item name Value
b4 Configurations and Setup Input Enable/Disable Setting/Chl Enable/Disable False
therCAT Input Enable/Disable Setting/Ch2 Enable/Disable | False

¥ © Nodel : R88D-1SN3

Input Range Setting/Chl Range Setting -10to +10V
Input Range Setting/Ch2 Range Setting -10to +10V
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Event Level Setting/Event 2 Unit Under Range
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Event Level Setting/Level Setting of Event 3
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Unit

Unit

LF4 Data Trace Settir
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Map Help
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Comment: Set to enable or disable the Input 2.
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L¢# Built-in EtherNet/IP True : Enable
Restart is required to reflect the settings.

Return to Default Value

L@ Operation Settings

» & Motion Control Setup

. Transfer to Unit Transfer from Unit Compare
H Fitter

When all modules are configured, right click on the NX node and select Coupler Connection (USB)->Transfer to Coupler.
Select the ‘Configuration information + Unit operations settings + Unit application data’ in the popup.

Select the data to transfer and click the Transfer Button.

> Configuration information + Unit operation settings + Unit application data

P Configuration information only

If you have a safety controller you may now select the new_SafetyCPU in the Multiview Explorer pane and configure and
program it.

Multiview Explorer

new_SafetyCPU +

» 7.: Communications
w, Task Settings
& [/O Map
v
» & POUs
» = Data

» i, Safety Task

When done with the SafetyCPU (if any) go back to the controller, right click on the NX node and select Coupler

Connection (USB)-> Offline. Power down, disconnect the USB cable, connect the EtherCAT cable(s), and power up
again.

The ‘ecat slaves’ command with a NX-ECC201 EtherCAT coupler will show Omron VID as $83 (0x83) and PC as $83 (0x83).

Open EC Engineer and scan the network (Appendix C). Click on the NX coupler (Slave_001 in this example) and open the
subsections to see the modules.



EC-Engineer [--]

File View Network Settings Help
|l Export ENI
- . Class-A Master
~ @ slave_001 (0001)
H 00L: Module 1 (NX-OD4256)
H 002: Module 2 (NX-AD2608)
H 003: Module 3 (NX-DA2605)
H 004: Module 4 (NX-AD3208)
| 005: Module 5 (NX-EC0142)
| l 006: Module 6 (NX-SL3300)

L
o

iagnc

You should now see all the modules on the NX coupler. If the modules are not there and you try to start up using the
configuration PuTTy will show the following error (on node 6) when you try to set Ecat[0].Enable=1:

| # comz7 - puTTy . 2 ==

EC-Engineer

File m Network  Settings Help

SN | Export ENI BB Diagnosis Mode
- i Class-A Master General | Modules | pDO Mapping | Variables | Advanced Options | Distributed Clock | Init Commands | CoE ¢ (4]
= B Slave_001 [GX-JCO6-H(IN,X2,X3) Mair
Assign the modules
v & Slave_005 [GX-JCOB-H(X4,X5,X6) ¢ |
- . Slave 006 [NX-ECC203] (000€ H 001 : NX Series Terminals [NX-AC - H Analog input
H 002 : NX Series Terminals [NX-DA _ i NX-AD2203 (Ana.In,2pts

B 001: Module 1 (NX-AD26

E 002: Module 2 (NX-DA26 H 003 : NX Series Terminals [NX-ID3 1 B nx-AD2204 (Ana.ln,2pts =
E 003: Madule 3 (NX-ID341 H 004 : NX Series Terminals [NX-OLC i MNX-AD2208 (Ana.lIn,2pts
B 004 Module 4 (NX-0D42 Bl 005 : NX Series Terminals [--] B Nx-aD2603 (Ana.In,2pts
+ [ Slave.002 [R880-1SNOLL-ECT] (0002) Bl 006 : NX Series Terminals [--] B nx-aD2604 {Ana.In,2pts
001: Module 1 (Safety Process Da Bl 007 : NX Series Terminals [--] B nx-AD2608 (Ana.In,2pts
@ Siave 003 [REED-KNOLL-ECT] (0003) Il 008 : NX Series Terminals [--] B Nx-aD3203 (Ana.Indpts
Il 009 : NX Series Terminals [-] B nx-aD3204 (Ana.Indpts
&l 010 : NX Series Terminals [-] B nx-ap3208 {Analndpts
Bl 011: NX Series Terminals [--] B nx-AD3603 {Ana.Indpts
Il 012 : NX Series Terminals [-] B nx-AD3604 (Ana.Indpts
Bl 013 : NX Series Terminals [--] v B nx-AD3608 (AnaIndpts .
L m » < m 3

Additional settings

< n »
Download Slot Configuration Load Modules
Classic View |Flat View | Topology View




Click on the NX slave in the Project Explorer pane.

Project Bxplorer
- . Class-A Master

~ M Slave_001 (0001)

H 001: Module 1 (NX-OD4256) Address —
B 002: Module 2 (NX-AD2608) Station Address [ 8
E 003: Module 3 (NX-DA2605) Information
B 004: Module 4 (NX-AD32208) Name |SIave,OOl
B 005: Module 5 (NX-EC0142) Description NX-ECC201 EtherCAT coupler V1.1
B 00s: Module 6 (NX-513300) Vendor OMRON Corporation ((x00000083)
Product Code 0x00000083 (131)
Revision Number 0x00010001 (65537)
ESI File C:\ProgramData\EC-Engineer\EtherCAT\Omron NX_Coupler.xml
Identification Value ¥ Not Used
Ports
A & Class-A Master
D & Not Available
B & Not Connected
C W@ Not Available

Click on the ‘Modules’ tab in the Device Editor pane. You should see all of the correct modules.

Click on the ‘PDO Mapping’ tab in the Device Editor pane. Select the appropriate Input and Output PDOs for your
modules. By default all of the correct PDOs are already selected. See note 1.

Click on the ‘Modules’ tab in the Device Editor pane. You should see all of the variables transmitted for each PDO
selected. If any data here is wrong you will need to check your ESI file

Click on the ‘Advanced Options’ tab in the Device Editor pane. If you have a drive in the network, or are using the
ECC201 coupler, make sure that Potential Reference Clock is NOT checked in the Distributed Clocks settings.

v L Class-A Master | General | Modules | PDO Mapping | Vanables[ Advanced Options
.
H 001: Module 1 (NX-OD4256) Startup Checking
B 002: Medule 2 (NX-AD2608) Check Vendor ID
H 003: Module 3 (NX-DA2605) Check Product Code
B 004: Module 4 (NX-AD3208) [] Check Revision Number

B 005: Module 5 (NX-EC0142) = ]
Check Serial Numb:
B 006: Madule 6 (NX-SL3300) [ Check Serial Number

Identification Checking
["] Check Identification

4 el Write to EEPROM
Process Data Mode
[] Disable LRW
Overwrite
Set Multiplier (Reg.: 0x400): [ 2055
Set PDI Watchdog (Reg.: 0x410): | 100083 100.000
Set SM Watchdog (Reg.: 0x420): | 100085(100.000

Distributed Clocks
[ Potential Reference Clock
-

Click on the ‘Distributed Clock’ tab in the Device Editor pane. Set the Operation Mode to ‘Free Run’.

Project Explorer Device Editor _
¥ U Class-A Master | General ” Modules || PDO Mapping H Variables || Advanced Options { Distributed Clock ﬁ
- B slave_001 (0001)
= T ——— Distributed Clock
l 002: Module 2 (NX-AD2608) Operation Mode |FreeRun |
H 003: Module 3 (NX-DA2605) Sync Unit Cycle {us) Eo
B 004: Module 4 (NX-AD3208) Overwrite Mode O
E 005: Module 5 (NX-EC0142) :
Sync Units
l 006: Module 6 (NX-5L3300)
Sync Unit 0

The EtherCAT header file created from the EC Engineer xml file looks like:

#define Slave 0 7001 1 OutputBit8bits pshm->ECAT[0].IO[0].Data



#define Slave 0 7040 1 ChlAnalogOutputVa pshm->ECAT[0].IO[1].Data
#define Slave 0 7040 2 Ch2AnalogOutputVa pshm->ECAT[0].IO[2].Data
#define Slave 0 7088 1 ChlPulsePeriodMea pshm->ECATI[0].IO[3].Data
#define Slave 0 7084 1 ChlLatchFunction pshm->ECAT[0].IO[4].Data

#define Slave 0 3003 4 NXUnitRegistratio(x) pshm->ECAT[0].IOBuffer[0 + x ]
#define Slave 0 3006 4 NXUnitIODataActiv(x) pshm- >ECAT[O] IOBuffer[1l7 + x ]
#define Slave 0 2002 1 SysmacErrorStatus pshm->ECAT[0].IO[4098].Data
#define Slave 0 6020 1 ChlAnalogInputVal pshm->ECAT([O0]. O[4099].Data
#define Slave 0 6020 2 Ch2AnalogInputVal pshm->ECAT([0].IO[4100].Data
#define Slave 0 6060 1 ChlAnalogInputVal pshm->ECAT[0].IO[4101].Data
#define Slave 0 6060 2 Ch2AnalogInputVal pshm->ECAT[0].IO[4102].Data
#define Slave 0 6060 3 Ch3AnalogInputVal pshm->ECAT[0].IO[4103].Data
#define Slave 0 6060 4 Ch4AnalogInputVal pshm->ECAT([0].IO[4104].Data
#define Slave 0 6080 1 ChlEncoderCounter pshm->ECAT[0].IO[4105].Data
#define Slave 0 6081 1 ChlResetExternall pshm->ECAT[0].IO[4106].Data
#define Slave 0 6082 1 ChlEncoderPresent pshm->ECAT[0].IO[4107].Data
#define Slave 0 6088 1 ChlPulsePeriodMea pshm->ECAT[0].IO[4108].Data
#define Slave 0 6084 1 ChlLatchStatus pshm->ECAT[0].IO[4109].Data
#define Slave 0 6085 1 ChlLatchInputlDat pshm->ECAT([0].IO[4110].Data
#define Slave 0 6086 1 ChlLatchInput2Dat pshm->ECAT[0].IO[4111].Data

NX Safety

In Sysmac Studio go to the Safety CPU, then the Global Variables (Programming->Data->Global Variables). Define any

desired variables to exchange between the NX Safety Controller and the PowerPMAC. Major note: At this time DO not
use BOOLs — use INTs for data transferred between the NX Safety CPU and the PowerPMAC.

MName I Data Type | Initial Value | Constant | Expose
sbhConnectionStatus SAFEBOOL FALSE [ ] |Donot expose
sbOutputStatus SAFEBOOL FALSE [] |Donotexpose
sbCutl SAFEBOOL FALSE ] Do not expose
sbCut2 SAFEBOOL FALSE ] Do not expose
bSafetyStatus INT 0 [] |Output
bSafetyOutputStatus INT 0 ] Qutput
bSafetyOutl INT 0 [ [Output
bSafetyOut2 INT 0 [ [Output
bSafetyRun INT 0 [] [nput
bSafetyReset INT 0 [] [Input

In the I/O Map section (Configurations and Setup->I/0 Map) build any hardware variables necessary for the application.

/O Map X

Position | Port | R/W | Data Type | Variable | Variable Comment | Variable Type |
w § EtherCAT Network
EtherCA Master
Nodel/l ~ w ' NX-SOH200
¥ Status
Safety Connection Status R SAFEBOOL SaeehliEsileiElL Global Vanables
Safety Output Terminal Status R b\ =:{elo]Msb OutputStatus Global Variables
¥ Safety Outputs
So00 Output Value
So01 Output Value

SAFEBOOL Global Variables
SAFEBOOL Global Variables

w
w




Program the Safety Controller as desired. Note that this document will not go into safety programming or general use of
the NX Safety Controller. Note that the program shown here is NOT a valid safety program — it will run and will operate
the safety output based on input from the PowerPMAC, but is NOT meant to be used in a safety system.

bde1]:NX-ECC...ration... [var] Global Variables Program0 x_
INT_TO BOOL
bSafetyRun 1bSafetyRun

INT TO BOOL
bSafetyReset 1bSafetyResst

SF_cutControl 0

SF_OutControl
TRUE |Activate Ready— sboutl JEET
TRUE S_safeControl S_outControl
lesafetyRun ENUg— ProcessContzol Errorf—
— StaticControl DiagCode —
— 3 StartReset
— 3 ButoResst
lbsafetyResst [JEREL—Reset
BOOL_TO_INT
sbOutputStatus - —bSafetyOutputStatus

Validate the safety program, return to RUN mode, then go back to the NX controller side, save, build, and download to
the controller. Afterwards cycle power on the entire system.

When all is done here, go to the Controller section in Sysmac Studio, double click on the EtherCAT section, then right
click on the Master and select ‘Export All Couplers’ 1/0 Allocations’. Keep track of where you put the file created. Go to
that directory in Windows Explorer and Extract All from the zip file. Open the CouplerMemoryMap.xml using Internet
Explorer. It is very important that the Offsets seen here match those in later steps.



Device| PDO Mapping IPDO Entry
Name |Name Index @I Offset||Size |[Name Index Data Type Offset||Size
E00! |[ppo
Slot0(NX-ECC203)505th transmit PDO Mapping| #x1BFg|3 |0.00 16-00|N'X Unit Registration Status 63 ||[#x2003.03|[ARRAY [0..7] OF BYTE|J0.00 ||8.00)
|NX Unit /0 Data Active Status 63][£x2005.03[ARRAY [0..7] OF BYTE|[8.00_|[8.00
Slot0(NX-ECC203)512th transmit PDO Mapping|#x1BFF[3 |[16.00
Slot0(NX ECC203)PaddingTxPdo =1BF4|3 |[17.00
Slot1(NX-SL3300)Input Data Set 1 Zx1A00|3 |[18.00 |[6.00 |Node1.-"[:ni12
Slot](NX-SL3300)Input Data Set 2 £1A01(3 2400 [10.00K e cPU Smmee . |exe00t 01lOINT 700 .00
[bSafetyStatus =x6001:02|INT 26.00 |[2.00)
[bSafetyOutputStarus =x6001:03|INT 28.00 |[2.00)
[bSafetyOutl 4x6001:04[INT 30.00 [[2.00]
[bSaferyOur2 =x6001:05|INT 32.00 |[2.00)
Slot2(NX-SOH200)Input Data Set 1 E1AM[3 3400 [6.00 [Feopsme oD Eeooliosnr. . Gioo ool
Safety Input 1st Byte x6021:01[[USINT 35.00 |[1.00)
[FSoE Slave CRC_0 2x6020-03|[UINT 36.00 |[2.00)
[FSoE Slave Conn ID 4x6020:02|[UINT 38.00 |[2.00]
Slot2(NX-SOH200)Input Data Set 2 214053 [40.00[200 |[Sndard fnput tstBye 6022 01USINT 4000 [1.00
Standard Input 2nd Byte 2x6022:02|[USINT 41.00 ||L.00]
R=PDO
Slot1(NX-SL3300)Output Data Set 1 Zx1600]2 |0.00
Slot1(NX-SL3300)Output Data Set 2 216012 [l6.00
[bSafetyResst =x7001:02|INT 2.00 ||2.00)
Slot2(NX-SOH200)Output Data Set 1 £x1604[2 1000 [6.00 [Fsor Mamer OMD . |mro0otlosNt . Tiooo ool
Safety Output 1st Byte =x7021:01|[USINT 11.00 |[1.00)
[FSoE Master CRC_0 2702003 UINT 12.00 |[2.00)
[FSoE Master Conn_ID 2x7020:02|[UINT 14.00 |[2.00
Slot2(NX-50H200)Output Data Set 2 =x1605 |2 16.00 ||2.00 Wmm—mm
Standard Output 2nd Byte x7022:02|[USINT 17.00 |[1.00)

In EC Engineer select the safety controller, then click the Variables tab.

Device Editor
MDP Slot Properties | Variables

Variables

-Name -~ Datatype Master Sync Unit Offset 5

Edit Variable m
Click ‘New’. Add an ARRAY[O0..1] of BYTE from SL300

Input Data Set 1, checking the ‘Combine’ box, Count=3. Add a UINT from SL3300 Input Data Set 2, using a Count of 1.
Add an Array[0..1] of BYTE from SL3300 Input Data Set 2, using a count of 4. Add an ARRAY[0..1] of BYTE from SL300
Output Data Set 1, checking the ‘Combine’ box, Count=3. Add an Array[0..1] of BYTE from SL3300 Output Data Set 2,
using a count of 2. The variables shown will initially be xxxxData Set y.Variable n. You can click on each variable, then
click ‘Edit’ and rename the variable. Note: if have odd number in array size of BYTEs, can use type USINT, count = size of
array, and check ‘combine’. Here is final result:



MDP Slot Properties | Variables

Variables

- Nam=

Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1.Variable 0

Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 2.5afety CPU Status
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 2.bSafetyStatus
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 2.bSafetyOutputStatus
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 2.bSafetyOutl
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 2.bSafetyOut2
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Output Data Set 1.Variable 0
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).0Output Data Set 2.bSafetyRun

Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Output Data Set 2.bSafetyReset

Do the same exercise for any other safety I/O modules in the rack. My rack has only one SOH200,

for that is auto created, looking like:

MDP Slot Properties| Variables

Variables

- Name

Slave 001 [NX-ECC203].Module 2 (NX-SOH200).Input Data Set 1.FSoE Slave CMD

Slave_001 [NX-ECC203].Module 2 (NX-SOH200).Input Data Set 1.Safety Input 1st Byte
Slave_001 [NX-ECC203].Module 2 (NX-SOH200).Input Data Set 1.FSoE Slave CRC_0
Slave_001 [NX-ECC203].Module 2 (NX-SOH200).Input Data Set 1.FSoE Slave Conn_ID
Slave_001 [NX-ECC203].Module 2 (NX-SOH200).Input Data Set 2.Standard Input 1st Byte
Slave_001 [NX-ECC203].Module 2 (NX-SOH200).Input Data Set 2.Standard Input 2nd Byte
Slave_001 [NX-ECC203].Module 2 (NX-SOH200).Output Data Set 1.FSoE Master CMD
Slave_001 [NX-ECC203].Module 2 (NX-SOH200).Output Data Set 1.Safety Output 1st Byte
Slave_001 [NX-ECC203].Module 2 (NX-SOH200).Output Data Set 1.FSoE Master CRC_0
Slave_001 [NX-ECC203].Module 2 (NX-SOH200).Output Data Set 1.FSoE Master Conn_ID
Slave_001 [NX-ECC203].Module 2 (NX-S0H200).0utput Data Set 2.5tandard Output 1st Byte

Slave_001 [NX-ECC203].Module 2 (NX-SOH200).0utput Data Set 2.5tandard Output 2nd Byte

Datatype

Master Sync Unit

ARRAY [0..2] OF UINT | Id 0: Default 0

UINT

ARRAY [0..1] OF BYTE
ARRAY [0..1] OF BYTE
ARRAY [0.1] OF BYTE
ARRAY [0..1] OF BYTE
ARRAY [0..2] OF UINT
ARRAY [0..1] OF BYTE

ARRAY [0..1] OF BYTE

Datatype
USINT
USINT
UINT
UINT
USINT
USINT
USINT
USINT
UINT
UINT
USINT
USINT

Id 0: Default 0
Id 0: Default 0
Id 0: Default 0
Id 0: Default 0
Id 0: Default 0
Id 0: Default 0
Id 0: Default 0

Id 0: Default 0

Master Sync Unit
Id 0: Default 0
Id 0: Default 0
Id 0: Default 0
Id 0: Default 0
Id 0: Default 0
Id 0: Default 0
Id 0: Default 0
Id 0: Default 0
Id 0: Default 0
Id 0: Default 0
Id (: Default 0

Id 0: Default 0

Offset

ouT:

ouT:

QuT:

Offset

IN:

ouT:

ouT:

ouT:

ouT:

ouT:

ouT:

Size

18.0 | 6.0

240

26.0

28.0

30.0

320

0.0

6.0

8.0

20

20

20

20

20

6.0

20

20

and the variable list

34.0

35.0

36.0

380

400

410

100

110

120

14.0

160

17.0

20

20

10

10

10

10

20

20

1.0

1.0

NOTE: If you have added your own safety variables of type BOOL for the Safety Controller the autogenerated offsets
may be wrong. Check the offsets to make sure they match those from the Sysmac Studio generated file. If not you will
have to delete these variables and create new ones — you may have to change to an INT type.

Click on the Master in the Project Explorer, then the Slave to Slave tab. You will need to associate the Safety I/O slices
with the Safety CPU. The Safety CPU Input Data Set 1 needs to be associated with EACH of the Safety I/O card’s Output
Data Set 1. The Safety CPU Output Data Set 1 needs to be associated with EACH of the Safety I/O card’s Input Data Set
1. Thisis done by clicking on the Input Data Set in question in the left pane, then clicking on the Output Data Set in
guestion in the right pane, then clicking on the >>’ between the panes. For one SOH200 it should look like this at the

end:



Device Editor

Master | Process Data Image | Variables || Advanced Options | Slave to Slave | Distributed Clocks | Tasks + Sync Units

Slave to Slave

Inputs Qutputs
= [ slave 001 [NX-ECC202] = @ Slave 001 [NX-ECC203]

» 505th transmit PDO Mapping [128 Bits] » . Module 1 (NX-5L3300).Output Data Set 1 [48 Bits]
» 512th transmit PDC Mapping [8 Bits] » Module 1 (NX-5L3300).0utput Data Set 2 [32 Bits]
] 501st transmit PDO Mapping [8 Bits] X ] s Module 2 (NX-SOH200).Output Data Set 1 [48 Bits]
» s Module 1 (NX-5L3300).Input Data Set 1 [48 Bits] » Medule 2 (NX-50H200).0utput Data Set 2 [16 Bits]
] Module 1 {(NX-SL3300).Input Data Set 2 [80 Bits]
» _w» Module 2 (NX-SOH200).Input Data Set 1 [48 Bits]
] Module 2 (NX-SOH200).Input Data Set 2 [16 Bits]

NX Safety — Local Rack safety 1/0 only
See above for example.
NX Safety — Local Rack safety 1/0 plus one 1S drive

Use normal setup for the NX rack, including the safety above. Use normal setup for the 1S, but include the
273 transmit and receive PDOs in the PDO mapping (EC Engineer). When adding the variables for the Safety
CPU you need to add variables for the 273 Transmit and Receive PDOs. The memory used for each drive will
be divided by:

New
Variable
SIZE Offset SIZE Type &
INDEX (BYTEs) |Description ADDRESS TYPE (from 0) |(BYTEs) Number
273th #2x1B10 |7
transmit FSoE Slave CMD #xE600:01 USINT 0 1 USINT
PDO STO command #x6640:00 BOOL 1 0.01
Mapping Padding - BOOL 0.06 BOOL 8
error acknowledge |#x6632:00 BOOL 1.07 0.01
Padding - BOOL -—- -—- -—- 0.07
BOOL 8
Safety Connection  |#xE601:01 BOOL 2.07 0.01
FSoE Slave CRC_O #xE600:03 UINT 3 2 UINT
FSoE Slave Conn_ID |#xE600:02 UINT 5 2 UINT
273th #x1710 7
receive FSoE Master CMD #xE700:01 USINT 0 1 USINT
PDO STO command #x6640:00 BOOL 1.00 0.01
Mapping Padding - BOOL 0.06 BOOL 8
error acknowledge |[#x6632:00 BOOL 1.07 0.01
Padding - BYTE -—- -—- 2 1 USINT
FSoE Master CRC_0 [#xE700:03 UINT 3 2 UINT
FSoE Master #xE700:02 UINT 5 2 UINT

The drive is Node 2, and the CouplerMemoryMap.xml for this particular section looks like - Input data set:



Slot1(NX-SL3300)Input Data Set 1 #x1A00)3 118.00 |14.00/Node1 Unit2 #x6000:01ARRAY [0..5] OF BYTE|[18.00 [6.00
Node2 #x6000:02]ARRAY [0..6] OF BYTE]24.00 [7.00
Padding #x6000:03]ARRAY [0..0] OF BYTE]|31.00 |[1.00
Output data set:
Node2 #x7000:02]ARRAY [0.6] OF BYTE[6.00 |[7.00
Padding #x7000:03]ARRAY [0..0] OF BYTE|[13.00 |[1.00




Note that Dataset 2 in this example contains communications variables for use with the PowerPMAC, and that
| have renamed the variables from default to give a logical description. So for a NX rack with one SL3300, one
SOH200, and one 1S drive the Safety CPU input variables will look like:

I MName Datatype Master Sync Unit  Offset ~ Size
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1.Variable 0 ARRAY [0..2] OF UINT Id 0: Default 0 IN: 180 &0
Slave 001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1.DriveF5oECmd USINT Id 0: Default 0 IN: 240 10
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1.DriveSTOCmd BOOL Id 0: Default 0 IN: 250 01
Slave 001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1.PadBooll BOOL Id 0: Default 0 IN: 251 01
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1.PadBool2 BOOL Id 0: Default 0 IN: 252 01
Slave 001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1.PadBool3 BOOL Id 0: Default 0 IN: 253 01
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1.PadBool4 BOOL Id 0: Default 0 IN: 254 01
Slave 001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1.PadBool5 BOOL Id 0: Default 0 IN: 255 01
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1.PadBool6 BOOL Id 0: Default 0 IN: 256 01
Slave 001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1.DriveFSoEErrorAck BOOL Id 0: Default 0 IN: 257 01
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1.PadBool8 BOOL Id 0: Default 0 IN: 260 01
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1.PadBooll0 BOOL Id 0: Default 0 IN: 262 01
Slave_001 [NX-ECC203].Module 1 (NX-5L3300)Input Data Set 1.PadBool1l BOOL Id 0: Default 0 IN: 263 01
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1.PadBooll2 BOOL Id 0: Default 0 IN: 264 01
Slave 001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1.PadBooll3 BOOL Id 0: Default 0 IN: 265 01
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1.PadBooll4 BOOL Id 0: Default 0 IN: 266 01
Slave 001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1.5afetyConnStatus BOOL Id 0: Default 0 IN: 267 01
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set LunDriveCRC_0 UINT Id 0: Default 0 IN: 270 20
Slave 001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set LunDriveConnld UINT Id 0: Default 0 IN: 290 20
Slave_001 [NX-ECC203].Module 1 (NX-5L3300)Input Data Set 1.PaddingByte ARRAY [0.0] OF BYTE 1d O: Default 0 IN: 310 10
Slave 001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 2.5afetyCPUStatus UINT Id 0: Default 0 IN: 320 20
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 2.bSafetyStatus ARRAY [0.1] OF BYTE Id 0: Default 0 IN: 340 20
Slave 001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 2.bSafetyOutputStatus ARRAY [0.1] OF BYTE Id 0: Default 0 IN: 360 20
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 2Z.bSafetyOutl ARRAY [0.1] OF BYTE Id O: Default O IN: 380 20

Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 2.bSafetyOut2 ARRAY [0.1] OF BYTE Id 0: Default 0 IN: 400 20



And output variables will look like:

I MName Datatype Master Sync Unit  Offset ~ Size
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).0utput Data Set LVariable 0 ARRAY [0..2] OF UINT Id 0: Default 0 ouT: 0.0 8.0
‘ Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Output Data Set 1.DriveFSoEMasterCmd USINT Id 0: Default 0 OouT: 6.0 |10
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).0utput Data Set 1.DriveSTOCmd BOOL .Id 0: Default 0 . ouT: 7.0 . 0.1
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).0utput Data Set 1.Padl BOOL Id 0: Default 0 ouT: 71 01
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).0utput Data Set 1.Pad2 BOOL Id 0: Default 0 ouT: 7.2 01
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).0utput Data Set 1.Pad3 BOOL Id 0: Default 0 ouTt: 73 01
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).0utput Data Set 1.Pad4 BOOL Id 0: Default 0 ouT: 74 01
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).0utput Data Set 1.Pad6 BOOL Id 0: Default 0 ouTt: 75 01
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).0utput Data Set 1.Pad7 BOOL Id 0: Default 0 ouT: 76 01
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).0Output Data Set 1.DriveErrorAck BOOL Id 0: Default 0 ouT : 77 01
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).0utput Data Set LBytePadl USINT Id 0: Default 0 ouT: 8.0 10
Slave_001 [NX-ECC203].Module 1 (NX-SL3300).0Output Data Set 1.DriveFSoEMasterCRC_0 UINT Id 0: Default 0 ouTt: 9.0 20
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Output Data Set 1L.DriveFSoEMasterConnld UINT Id 0: Default 0 ouT: 110 20
Slave_001 [NX-ECC203].Module 1 (NX-SL3300).0utput Data Set 1.BytePad2 USINT Id 0: Default 0 ouTt: 130 1.0
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).0utput Data Set 2.bSafetyRun ARRAY [0.1] OF BYTE Id 0: Default 0 ouT: 140 20
Slave_001 [NX-ECC203].Module 1 (NX-5L3300).Output Data Set 2.bSafetyReset ARRAY [0..1] OF BYTE Id 0: Default 0 ouT: 160 2.0

When setting the Slave to Slave mapping in EC engineer under the Class-A Master, set the NX mappings as
above, then include the mapping of the NX Safety CPU to the 1S drive(s).

*Note 1: You can check the PDO mappings for the various pieces of EtherCAT hardware by going into Sysmac Studio
and comparing them. The PDO mapping of the same number should have the same variables with the same type.

Step 4

Once all the Slaves are set up (including at a minimum PDOs and clocks), choose the ‘Save’ option from the File menu
item at the upper left of the EC Engineer window. Save the file where desired. Then click the ‘Export ENI’ button in the
upper section of the EC Engineer window. Note where this file is being saved and give it a name with no spaces in the
name. From the PowerPMAC IDE make certain that ECAT[0].Enable=0 — otherwise any attempt to complete the next
steps will fail, but may not show an error.

Step 5

From the PowerPMAC IDE choose ‘System Setup’ under the ‘Tools’ menu item. Click on the PowerPMAC object in the
upper left corner of the System Setup window. Select the same servo frequency that was used in EC Engineer, and click
‘Accept’. Here we are using 2 kHz:



. PowerPMAC System Setup : Online[192.168.1.200:S5H] =|E X

File Database

& 4% PowerPMAC (192 168.1.200)) @
\

- Hardware Diagnosis
# Motors
" Master[0] Deactivated

Gilobal Clock Setting

New clock PowerPMAC
ltems Val
Phase Frequency 2 kHz seftings 2
Servo Period (msec) 0.500 0.500
PhaseOverServoPeriod 1.000 1.000
[ Servo Frequency 2000 A kHz

EtherCAT option detected and no Master -
Gate detected, using internal clock by setting
sys.CPUTimerlntr = 1. For EtherCAT the
[ ServoPeriod must be multiple of 62.5 usec.
. On Accepting the clock issue save and $55 in
the terminal window for changes to take
effect. Check 'sys.ServoTime' to count

rentinnanehs in wsteh windous hafara mainn

Click on the ‘Master[0] Deactivated’ object in the left pane of the System Setup window. Now click the ‘Browse’ button
in the center pane. Navigate to the XML file created by EC Engineer, click on it, and click ‘OK’.

.+ PowerPMAC System Setup : Online[192.168.1.200:55H] .

File Database

=] ﬁ\ PowerPMAC (192.168.1.200)
-3 Hardware Diagnosis

ES- N EtherCAT.

EtherCAT License Status: EtherCAT IO Devices and axis counis up fo 256 axes

EtherCAT Master type:  ACONTIS

I C\Users\DG096521\10neDrive\Documentsi\projects - dilipc testing\1s2kHzMultiMode.xml l Browse I [ Download ENI file

Slave status

ECAT[®].S5laveCount=1 < No Status. Error  Description
I ECAT[@].TxTime=2

ECAT[@] .RxTime=0

Ecat[@8].Error=No Error

Now click the ‘Download ENI File’ button in the center pane. Assuming that ECAT[0].Enable=0 in the PowerPMAC, there
should be no errors in the Setup Messages pane at the lower side of the System Setup window. Right click on the
‘Master[0] Deactivated’ object in the left pane of the System Setup window, and select ‘Export EtherCAT Variables’'.
Choose a header file name with NO spaces, and click the ‘Save’ button. If you are overwriting a file name tell it that that
is ok when the popup windows appear. The Setup Messages pane should show no errors. Close the PowerPMAC
System Setup window. Press the ‘OK’ button when the popup appears.

Go to the terminal window in the IDE. Type ‘save’ and enter. Type ‘SSS$’ and enter. This saves everything to permanent
memory and resets the PowerPMAC. At this point you should be able to type ‘ECAT[0].Enable=1" and see that it remains
at that value. Depending on how extensive changes are you may need to power cycle the entire system, or even
initialize one or more of your slaves. If after doing all of this ECAT[0].Enable refuses to remain =1, there is something
wrong with your EtherCAT configuration. Check for errors on your slaves to get an idea where the problem is. Also you
can try typing ‘ecat slaves’ in the terminal window of the IDE — you should see all of your hardware listed. NOTE: | have
seen a stubborn error where one drive had the same node address switch setting as the one beside it.

If you have slave errors, but are able to start EtherCAT communications, you may be able to get more information by
going into Diagnosis Mode. Here | have chosen the 1S drive object and can see that the Node ID Sector matches the
configured Alias value (which it should):



= EC-Engineer [-] n =8 =X
File  View Network Settings Help
/% Configuration Mode |
Project Explorer
‘ General ‘| Variables H ESC Register H EEPROM H Extended Diagnosis H DC D\'agnos’\s‘ Cot Object-Dictionary |Fory‘
L Single Object
Values
=
- Index  Name Value Type Flags
1 Vendor ID 131 (0x83) UDINT ----(RORORQO) E
2 Product Code 171 (0xAB) UDINT — - (RORORO)
3 Revision Number 65536 (0x10000) UDINT ----(RORORO)
4 Serial Number 3159 (0xC57) UDINT ----(RORORO)
¥  Ox10E0 Node Address Reload 3 (0x03) USINT ----(RORORO)
Sublndex Name Value Type Flags
1 Configured Station Alias value 1 (0x01) UINT -~ -- (RW RW RW )
3 ID-Selector validation 1 (0x0n) UINT  -- -- (RW RW RW)
| »  Oxi0F3 Diagnosis History 25 (0x19) USINT ---(RORORO)
i P 0x10F3 Present Time for Event Log 1 (0x01) USINT ----(RORORO) ~

Some PowerPMAC variables for a 1S sitting at the first node and setup on Motor[1] are:

/IMotor 1 — note this setting is for PDO map 259 target position

Motor[1].ServoCtrl=1 //activate processing for motor 1

Motor[1].Ctrl=Sys.PosCtrl //Sys.ServoCtrl for torque control

Motor[1].pDac=ECAT[0].IO[1].Data.a //This address needs to match the address of the drive
//Target Position if controlling in Position mode.

Motor[1].MotorTa=-0.000239999993937090039

Motor[1].MotorTs=10

Motor[1].JogTa=-0.00023999999

Motor[1].JogTs=10

Motor[1].AbortTs=25

Motor[1].MaxSpeed=40000

Motor[1].JogSpeed=280000

Motor[1].pEnc2=EncTable[32].a

Motor[1].AmpEnableBit=0

Motor[1].LimitBits=64 //bit 0 is MLIM, bit 1 is PLIM

Motor[1].pAmpEnable=ECAT[0].10[0].Data.a

Motor[1].pAmpFault=ECAT[0].10[4097].Data.a

Motor[1].pLimits=ECAT[0].10[4104].Data.a

Motor[1].AmpFaultBit=3

Motor[1].pEnc=EncTable[32].a

motor[1].FatalFeLimit=8000000

Motor[1].Control[0]=$10000f00

Motor[1].Control[1]=$0

EncTable[32].type=1

EncTable[32].index1=0

EncTable[32].index2=0

EncTable[32].index3=0

EncTable[32].index4=0

EncTable[32].index5=0

EncTable[32].pEncl=Sys.pushm

EncTable[32].pEnc=ECAT[0].10[4098].Data.a

EncTable[32].MaxDelta=0

EncTable[32].ScaleFactor=1

EncTable[32].index6=0

This assumes that the EtherCAT header file created from the EC Engineer xml file looks something like:



#define Slave_0_6040_0_Controlword ECAT[0].10[0].Data

#define Slave_0_607A _0_Targetposition ECAT[0].10[1].Data

#define Slave_0_60FF_0_Targetvelocity ECAT[0].IO[2].Data

#define Slave_0_6071_0_Targettorque ECAT[0].10[3].Data

#define Slave_0_6060_0_Modesofoperation ECATJ[0].10[4].Data
#define Slave_0_60B8_0_Touchprobefunctio ECAT[0].IO[5].Data
#define Slave_0_607F_0_Maxprofilevelocit ECAT[0].10[6].Data
#define Slave_0_603F_0_Errorcode ECATI[0].10[4096].Data

#define Slave_0_6041_0_Statusword ECATI[0].10[4097].Data

#define Slave_0_6064_0_Positionactualval ECAT[0].I0[4098].Data
#define Slave_0_6077_0_Torqueactualvalue ECATI[0].I0[4099].Data
#define Slave_0_6061_0_Modesofoperationd ECAT[0].I0[4100].Data
#define Slave_0_60B9 _0_Touchprobestatus ECAT[0].10[4101].Data
#define Slave_0_60BA_0_ Touchprobeposlpos ECAT[0].I0[4102].Data
#define Slave_0_60BC_0_Touchprobepos2pos ECAT[0].10[4103].Data
#define Slave_0_60FD_0_Digitalinputs ECAT[0].10[4104].Data



Appendix A
1S Drive Intialization

Connect up with USB, start Sysmac Studio, add the correct drive to the EtherCAT network. Right click on the node in the
Multiview explorer tab, click Direct Connection (USB) -> Online. Then right click on the node and pick Initialize. Choose
Parameters and Safety.

i EtherCAT
L1 Noded : G
| Jo)] —|TI
» 5 Node2 : R8ED-KNO1L-ECT (EOO
» Node3:NX- (E Of
1 Node!

~Initialize drive

This function restores all parameters in the drive to the factory default settings.

Unit Name: EQO3
Model: R88D-1SNO1L-ECT
Area: Parameter objects
» @ Controller Setup Safety objects
» £ Motion Control Setup Exceptions: Encoder data

¢ Cam Data Settings Event log

> Event Settings Configuration

& 1/0O Map

W, Task Settings Area to restore: Parameters and Safety
Drive restart: Yes

4 Data Trace Settings :
Transfer parameters from drive: Yes

» .. Host Connection Settings

Programming Cancel

You will need to set the safety variables now according to how you have the drive wired. If using no safety or if using
EtherCAT safety, in the drive parameters set 4637.01 (Error Stop Input) = 0:No allocation.

If using no hard limits in the drive parameters set 4630.01 (Positive Drive Prohibition) = 0:No allocation and 4631.01
(Negative Drive Prohibition) = 0:No allocation.

All parameters > All Categories > Interface objects > Digital Analog Input and Output Area W

Description ¥ | Value

Encoder Dividing Pulse Output - Output Reverse... 0 : Not reverse

Positive Drive Prohibition Input - Port Selection 0 ion

Positive Drive Prohibition Input - Logic Selection : Negative logic (NC contact)
MNegative Drive Prohibition Input - Port Selection 0 ion

Negative Drive Prohibition Input - Logic Selection 1 : Negative logic (NC contact)
External Latch Input 1 - Port Selection : General Input 7 (IN7)
External Latch Input 1 - Logic Selection : Positive logic (NO contact)
External Latch Input 2 - Port Selection : General Input 8 (IN8)
External Latch Input 2 - Logic Selection : Positive logic (NO contact)
Home Proximity Input - Logic Selection : Positive logic (NO contact)
Positive Torque Limit Input - Port Selection : No allocation
Positive Torque Limit Input - Logic Selection : Positive logic (NO contact)

Negative Torque Limit Input - Port Selection : No allocation

7
0
8
0
Home Proximity Input - Port Selection 4 : General Input 4 (IN4)
0
0
0
0
0

Negative Torgue Limit Input - Logic Selection : Positive logic (NO contact)

0 : No allocation




Appendix B
1S Drive parameter setting

Connect up with USB, start Sysmac Studio, add the correct drive to the EtherCAT network. Right click on the node in the
Multiview explorer tab, click Direct Connection (USB) -> Online. Clicking on the right arrow beside the node will open
the following tree:

Multiview Explorer

new_Controller 0

/B4 Configurations and Setup

therCAT
Ye
L= Parameters
LB FFT

LF4 Data Trace Settings

Double click on the Parameters. This will open a tab with the drive parameters. The values can be changed. Then either
choose the individual parameters, right click, and choose Selection to Drive, or click the Transfer Selection to Drive or
the Transfer All to Drive buttons to the lower right:

NodeL : RegD-15No1L-.i.. x I
rQd o3 O7
2] (=] HEB a‘)

All parameters W

|=] oD ¥ | Description + | Drive Va
' -___-
2201.00 Sync Not Received Timeout Setting
3000.01 Basic Functions - Motor Rotation Direction Selec... 1 : A positive direction command sets the motor rotation -
3000.03 Basic Functions - Control Method Selection 1: TDF control
= 3000.04 Basic Functions - Function Settings 1
3001.01 Machine - Inertia Ratio 250
3001.02 Machine - Backlash Compensation Selection 0 : Disabled

~-Help ———M—M
Sets the number of consecutive times to detect communications errors.
The error will occur when the number of detection times is "this set value +1".
When the set value is 0, the command compensation for communications errors is disabled.

“;3 .ﬂ.LD ,:H—IE.;J Er;:;: Qﬂ-lw




Appendix C
Scan network with EC engineer.

Open EC Engineer. Select EtherCAT Master Unit (Delta Tau) on the Start Page tab. Set the Cycle time in uSeconds to
match the Sys.ServoPeriod set in the PowerPMAC. For a 2 kHz servo period Sys.ServoPeriod=0.5, and Cycle Time will be
500. Set the IP Address of the PowerPMAC, keep Port=6000, and probably Master-Instance=0. Click the ‘Select’ button
to the right of the Mast-Instance.

l| File View Network Settings Help
£ Configuration Mode 'S B& Diagnosis Mode
{l Project Explorer Device Editor
. Class-A Master { Master ]
General
Unit Name |Classz Master \
Cycle Time [us] 500
Source MAC address | ]
| Slaves connected to local system
| Network Adapter | Lacal Area Connection 3 { Cisco AnyConnect Secure Mobility Client Virtual Miniport Ad 1
I Select
| Slaves connected to remote system

IP Address 192 .168. 0 . 200

| Port 6000 ]

Master-Instance | 0 ﬂ Select ]

Right click on the Class-A Master in the Project Explorer pane and select ‘Scan EtherCAT Network'.

j" EC-Engineer [--] - l -

File  View Network Settings Help

g
~{ Configuration Mode '™ L2 esdaNl

Project Explorer
[ 1 . Class-A Master

i » [ Slave_001 (0001)
i

The slave devices in your network should now appear under the Class-A Master in the Project Explorer pane. If you get
errors but are sure that your ESI files are correct, go into the ESI manager, delete the device you are trying to connect,
then add the file again. This will clear up errors if a new version of a device was not in the ESI file when you first added
it. Errors are shown in the Messages pane of EC engineer. A typical error might be that a device was not found for a
particular VendorID (Omron is 0x83), ProductCode (a 100W/120V 1S drive is 0xAB), or Revision (at time of writing
0x10000 for the 1S drives).



=+ EC-Engineer [--] I - -

File  View Network Settings Help

> Configuration Mode [ll™ [E0R 3N

B slave_oo1 (0001)

Address
Station Address

Information
Name
Description
Vendor
Product Code
Revision Number
ESI File
Identification Value

Ports
A [ECAT IN]

D
B [ECAT OUT]
C

BB Diagnosis Mode

- . Class-A Master ‘ General | Modules || PDO Mapping H Variables H Advanced Options || Distributed Clock ” Init Commands H CoE Object-Dictionary |

|slave_n001

R88D-1SNO1L-ECT 100V/100W ServoDrive

OMRON Corporation (0x00000083)

0x000000AB (171)

0x00010000 (65536)

C\ProgramData\EC-Engineer\EtherCAT\Omron R88D-1SNO1L-ECT.xml

Not Used

Class-A Master
Not Available
Not Connected

Not Available

Clicking on the slaves should show the station address and information, as well as the associated ESl file in the General
tab of the Device Editor pane.

Appendix D
Startup PLC

In Solution Explorer right click on PMAC Script Language->PLC Programs->Add->New Item... Pick a name for the PLC and
click Add button.

Open plc plcStartup
local rStartupTimer;
while(sys.ecatMasterReady==0){};
ECAT[0].Enable=1,
rStartupTimer =Sys.Time+2;
while(rStartupTimer >Sys.Time){};
cmd"&lenable™;
rStartupTimer =Sys.Time+5;
while(rStartupTimer >Sys.Time){};
/lemd"&1b1r";
disable plc 1;

/ltime in seconds

close
Open pp_startup.txt and add this line:

Enable plc plcStartup






