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Copyright Statement and Disclaimer
The contents contained in this document are the proprietary property of NexCOBOT Co., Ltd. (NexCOBOT hereafter) and is
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1. About NexMotion Studio

1.1. NexMotion Studio features

NEACOBOT 1
1
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2. NexMotion Studio Installation

2.1. Hardware requirements
2.2. Software requirements

|
NEACOBOT 8
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3. NexMotion Studio Settings

The home screen of NexMotion Studio is divided into six areas based on
functions, as shown in the figure below:

Figure NexMotion Studio home screen

The regional functions are detailed in the following table:

Table NexMotion Studio zone description

Zone | Zone name Funtions

A Title Displaying the name of NexMotion Studio. If the project is
opened, its name will also be displayed here.

B Main menu Providing common function shortcut keys, with the main
functions including: Project, View, EtherCAT, Motion, and Help.
After selecting the main menu in the B-1 region, the
corresponding shortcut key will be displayed in the B-2 region.

C Project content | After creating / opening a new project, the corresponding project
content will be displayed in a dendritic form; please refer to
sections 3.1.1, 3.1.2, and 3.1.3 for details.

D Operating Please refer to Chapter 3.2 and the chapters after 3.2 for details on

window the operating interface window display area.

E Message display | Separate displays based on messages types;

Message Output: Displaying the running program message.

NEeACOBOT
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Error Message: Displaying error messages at run-time.

F Status display | Displaying the current system core state; please refer to
Chapter 4.1 and the chapters after it for details.

3.1. Create / Open / Save project

NexMotion Studio provides project features that enable users to save the current
edit status to a project file through project functions. When the application situation
changes and it is necessary to further modify the setting, quickly revert to the previous
edit state to continue to edit, so as to expedite the development without repeating
editing

This chapter will describe how to create a new project in NexMotion Studio, as
well as saving and opening projects, as detailed in the following sections:

3.1.1. Create new project

When you open NexMotion Studio, you must first create a new project to perform
the EtherCAT and Motion operations. Please refer to the following process for
creating a new project:

Stepl: Select New Project from the NexMotion Studio main menu

(= NesdMotion Shudin - [m] 4
Project i EtherCAT Motion Help -

Wew Project | Open Project  Save 811 Closs Exit

Solution
6 I Project

Click New Project

Figure Create a new project by clicking New Project

Step2: Set the project Name, the Location, and the Solution Name, and then press the

NEACOBOT —
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OK button, as shown in the figure below:

|
NEACOBOT -
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1 New Project

Name: NexMotionProjectl |

Location: [ c:\Users\3600)\Desktop | Browse...
Solution Name: |NexM0ti0nPr0ject1 |
oK Cancel

Figure New Project Dialog image

After pressing the OK button, you can see the current project contents in the Project
Explorer area, including the Solution name, Project name, and two major functional
groups: EtherCAT and Motion. At this point, the state of NexMotion Studio will be
switched from Idle to Config. Stopped, which means that the user can start the setting,
configuration, and operation of the functional groups (EtherCAT/ Motion). For details
about functional groups, please refer to Chapter 3.2 and the chapters following it, as shown

below:

‘S WexbdotionFroject] - Nextdotion Studio

3
Project Wiew EtherCAT Iotion Help

LA

Project  Message  Emor
Explorer Cutput  Mesmge

Wiew

Project Explorer r X

B ¢ Solution - NexMotionFrojectl
] NexbotionProject]
i N EtherCAT
C} ' TMotion
._:} [ 10 Memosy
H H . P

| Input
[ Cutpt

1 Grroup :57:53 NECHP _Load L1IEs success, mumber of all ESI files: 80 number of vaild ESI files: 80 number of
invaild EST files: 0 T

09:57:53 NECHP_GetESIVend orCount success, number of Vendaors - 27 ‘E ‘

095754 Total moumber of ECAT devices : 523

09:57:54 Total mumber of ECAT modular devices : 716
09.57:54 momber of all WD File ; 3, munber of vedd NMD files:2 , number of duvaild HD files0

AM-E7-EA Tedel crenbore o WRAT Wain e - 2

Figure Project Explorer content

ne«cosor &
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3.1.2. Save project

On the NexMotion Studio main menu, select Save All and NexMotion Studio
will save your current edit state to a specified folder, with the file format being nmsin
and the specified folder path for the project being the one designated when creating a
new project, as shown in the figure below:

i MexbdotionProject] - Nexbdotion Stodio - m] x

Project View EthexCAT Motion Help -

I uvu|®|® 5

Hew Project  Open Project] Sawe 811 | Close Exit

lution
Froject
Project Explorer n x

B g Solution - NexbotionFroject]
(2} 1) Wext{otionProject]
- EtherCAT

Click Save All

09:57.52 NECHFP_Load AllEd success, number of all EXI files: 80 nomber of vadld, ERI files: 80 number of fnvaild =
EZI filesz: 0 F
09:57.52 NECHFP_(retER]Vend orCount suecess, nunber of Vendors : 37 ‘
09:57:54 Total number of ECAT devices : 523

00:57:54 Total numnber of ECAT modular devices : 716

09:57.54 umber of all WD File : 2, number of vaild NMD files:? , number of fnvaild NMD files:0

MN-ET-Ed Tedn] coaven b o8 WTRAT) Wi dmen - 2

Figure Click Save All on the main menu to save the project.

In addition to selecting Save All on the main menu to save the project,
NexMotion Studio will ask the user if they want to save it before closing the project
and Solution in the event that they did not store it, with the details specified as
follows:

When the user clicks Close Solution on the main menu or the close button on the
screen (top right corner), the "Question™ dialog will pop up, asking users if they are
going to close it, with yes for the OK button otherwise the Cancel button, as shown in
the figure below:

Question x

:] Are sure to close cument solution 7

Cancel

Figure Confirmation dialog—whether to close the current Solution and project

|
NEACOBOT .
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NexMotion Studio will show the second dialog Question, asking the user if they
want to save the project in case that they close the project and Solution by mistake
without saving it in advance. After clicking the OK button, NexMotion Studio will
save the contents directly to the specified file of the project. If you do not need to save
it, click the Cancel button, as exhibited in the figure below:

Question x

:] Do you want to save cument solution ?

Cancel

Figure Confirmation dialog—whether to save the current Solution and project

With the functions of saving projects and the reminder dialog as noted above,
users can focus on editing the project content and operate the two primary functional
groups EtherCAT and Motion, with NexMotion Studio, through the mechanism of
project saving, perfectly saving the user's editing content.

NEeACOBOT
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3.1.3. Open project

The process for opening a project in NexMotion Studio is as follows:

Stepl: Start NexMotion Studio and click Open Project on the main menu, and Open
NEXCOM Project will pop up, as shown in the following figure:

(o Wexbdetion Studin
Project iew EtherCAT Motion Help
ARELE
Hew Progect] Open Project fawve AL (:110:;-&! Exat
o] g .
: Click Open Project
Project Explorer i |

Figure Open Project—click Open Project on the main menu

(] Open NEXCOM Project =)
p j

% l « Desktop » NexMotionProjectl » v I‘,H Search NexMotionProjectl ,O‘
=~ [ @

Bl Desktop 23 Name Date modified Type

Organize ¥ New folder

, NexMotionProjectl 2017/7/4 50221 Filefol
32

4 Libraries e
= N 032 NMSLN
| Documents
& Music

[ NexMotionProjectl.nmsln 2017/7/4
b=/ Pictures

E Videos

=l Subversion

1M Computer
&, Local Disk (C:)
L} CD Drive (D:) NEXC!
- <

— Remnvahle Disk (F:)

File name: NexMotionProjectl.nmsin v [nexcom project (*.nmsln)

[ Open } I Cancel J

1 »

il

Figure Open NEXCOM Project pop-up window

Step2: Choose the Project you want to open on the Open NEXCOM Project window,
with the file format being nmsin, and press the Open button to open the project the
user has selected, with the details of the project in Project Explorer shown in the

figure below:

9
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1_;-} MexbdotionProject] - Nexbdotion Stodio

Project View EthexCAT Motion Help

@ U & & F

Hew Project  Open Project  Sawe 11 Clos Exit
Solution

Froject

Project Explorer n x

= ] Nexd{otionProjectl
- EtherCAT

09:57.52 NECHFP_Load AllEd success, number of all ERI files: 80 woumber of vadld, ESI files: 80 number of fnvaild
EZI filesz: 0
09:57.52 NECHFP_(retER]Vend orCount suecess, nunber of Vendors : 37
09:57:54 Total number of ECAT devices : 523

00:57:54 Total numnber of ECAT modular devices : 716
09:57.54 umber of all WD File : 2, number of vaild NMD files:? , number of fnvaild NMD files:0

MN-ET-Ed Tedn] coaven b o8 WTRAT) Wi dmen - 2

m

Figure Project details shown in the Project Explorer block

NEACOBOT -
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3.2. EtherCAT setting

Before the EtherCAT operation in NexMotion Studio, you need to add Master
and configure a network interface card on Master. After the setting is completed, the
Master can scan online and obtain the current quantity and type of the online Slaves;
then start the network and operate on all Slaves. Please refer to the flowchart below:

< Preparations >

Start NexMotion Studio and < EtherCAT setting >

open project

Add Master to EtherCAT node

Successfully join the EtherCAT node

s I i | Configure Network Interface Card on Master

< EtherCAT network>

Scan slave

Start EtherCAT network

Stop network

Figure EtherCAT setting

For a detailed operation and setting process, please refer to sections 3.2.1, 3.2.2,
3.2.3,and 3.2.4.

10



3.2.1. Add Master to EtherCAT node

Please refer to the following two approaches to add a Master node:

(A)Popup Menu:Right click on the EtherCAT node of Project Explorer and press
Add master, as shown below:

i NexbotionProject] - NexMotion Studio

Project Tigw EtherCaT Motion Help

! U @ & 5
Mew Project  Open Project  Bawe 411 Close Exdt
Solution

Project

Project Explorer

- | B '§ Solntion - NexdMotionProject]

(£ [ NexMotionProject] 2. Click Add Master
Motom % Add master
([ 10 Memory i, Scan Nic
L o B

1. Right click EtherCAT node

Figure Add EtherCAT Master—Popup menu

(B) Main Menu: After clicking the EtherCAT node of Project Explorer, select Add
master on the EtherCAT menu at the top of NexMotion Studio, as shown in the
figure below:

o] Wextdotion Studia

Project  View IEtherCAT I@l Click
6 | @ .

Add master filic config.  Scan slave Start  Stop network
network

2. Click Add Master

(=) %, Solution - HesdotionProjeets

=B i WertdotinnProject]

& ’ Motion

Figure Add EtherCAT Master—Main menu

11
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3.2.2. Configure Network Interface Card on Master

The EtherCAT Master sends/receives packets via a specified network interface
card and Slave. In the event of more than one network card configured on the user's
computer, designate the network cards for Master with the following steps:

Stepl: After selecting the Master node of Project Explorer, click on Nic config. under
the EtherCAT menu at the top of NexMotion Studio, and then open the "Select Nic
Dialog" window, as presented in the figure below:

3. Click Nic config.

MextdotionProject] - Nextdotion Studia

Project EﬂwrCAT ﬁ Help

aa 2. Click EtherCAT

Ldd master] Mic config. Sca.n slave Start
et

Configuration Operation
Froject Explorer

=) %, Sohution - NexbotionFrmject]
= 1) WexbotionProject]
SNE

Y B 1. Click Master node

Figure Steps for opening the Nic Config window

Step2: The Select Nic Dialog window displays the currently available network
interface cards and the number of slaves connected to the interface card, coupled with
“Check one Nic. which is already connected to slave.” The setting is completed upon
pressing the OK button, as manifested below:

Select MNic Dialog @

Select ane NIC to Project / Show available Nic.

T e e 1
Wiz 0 BElvetooth {0 Slaves detected )

: :['hc 1 Broadeom Netftreme Grigabit Ethermet {0 Slaves detected )
Check one Nic. which is already connected to slave

Scan the online slave Confirm Nic. setting

Cancel Nic. setting

12



Figure Select Nic Dialog window

Upon completion of setting, double left click on the "Master" node of Project
Explorer to open the "Master" window, resulting in the acquisition of relevant
information about "Master" on the first tab "Info page,” including network card
information currently set.

i\.'} MexMationProject1 - NexMation Studio

Project Wiew EtherCAT Motion Help

s W & 9 9

Add master  Mic config.  Scan slave Start Stop netwark

network
Configuration Operation
Project Explorer o x
= .. Solution - NexMationProject 1 Info  Control =~ Processimage = Quality
=k ) NexMotionProject 1
Lij- W EtherCAT Master Name: |NexECMRtx | MasterlD: l:l
Master - 0

[+ @ Motion NIC INFO

Metwork Adapter Name: | MicO-Intel 82574L |

Mic_0 Mic0-Intel 82574L ( 2 Skves detected
Description:

MAC Addr: |U:1U:f3:33:e?:F5 |

SCAN MNIC ‘

Export ENL... ‘

Figure Master Info window
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3.2.3. Scan Slave

This section explains how to use NexMotion Studio for scanning to obtain the
current number and type of online Slaves. Prior to scanning, please refer to sections
3.2.1 and 3.2.2 about adding Master and network interface card configuration.

NexMotion Studio provides three types of online Slave scanning methods, which
are detailed below:

(A) Main menu: Select Scan slave from the EtherCAT group items on the main menu, as
shown in the figure below:

NexMotionProject 1 - NexMotion Studio

8 B Q\ 2. Click EtherCAT

Add master Nic config Scan slave Start Stop network
network

Configuration Operation
TS E——
Project Explorer r
=] %, Solution - NexMotionProject1 |~ 3. Click Scan slave mage  Quality

;} i ) NexMotionProject1

Master Name: INexECMRtx ] MasterID: Cl
NIC INFO

1. Click M ¢ prame: [NicO-InteI82574L |

Nic_0 NicO-Intel 82574L ( 2 Slaves detected
Description: )

Figure Scan the online Slave—Main menu

(B) Popup Menu: Right click on the Master node of Project Explorer EtherCAT before
choosing Scan slave, as displayed in the following figure:

14



(P NexMotionProject 1 - NexMotion Studio

Project Wiew EtherCAT Motion Help

s ¥ & 9 9

Add master  NMic config.  Scan slave Start Stop network

network
Configuration Operation
ot 0 x
= i ect Info  Control = Processlmage  Quality
1. Click Master
(= EtfjelR Master Name: |NexECMRix | 1

Nahacad 000 |

& Export EMI File
‘ ime: |N|cU—1nteI825-‘4L

§  Start Network v [Nic_0 NicO-Intel 825741 ( 2 ¢

Stop Metwork .
e 2. Click Scan slave

% Delete Master

Figure Scan the online Slave—Popup menu

(C) Click Scan Nic: Double left click on the Master node of Project Explorer
EtherCAT and press the SCAN NIC button on the Info window.

g'} MexMotionProject 1 - MexMotion Studio - [m] x

Project Wiew EtherCAT Motion Help =

s ¥ & 9 9

Add master  Nic corfig.  Scan slave Start Stop network

netwark
Configuration Operation
Project Explorer X =
(=] /gy Solution - NexMetionProject Info  Control = Processimage = Quality

E}- '] MexMotion Project 1
E}- yrehed s Master Mame: |NexECMRtx | MasterID: Cl
NIC INFO

Network Adapter Name: | NicO-Intel 82574L |

1. Double C”Ck - ;lic_o NicO-Intel 82574L ( 2 Shves detected
MAC Addr: |0:10:f3:33:e7:f‘5
SCAN NIC
2. Click SCANNIC

I wo somped [
Figure Scan the online Slave—Click SCAN NIC

After scanning the slave using the above three methods, the Project Explorer will
update and place the scan result under the EtherCAT Master node, which is termed the
slave node, as shown in the figure below:

15



i NexMotion Praject 1 - NexMotion Studio - [m] x
Project View EtherCAT Mation Help <
& Ww» & 9 9
Add master  Mic config.  Scan slave Start Stop network
network
Configuration Operation
o =] .
[E] .- Solution - NexMationProject 1 Processimage  Quality
EJ- } NexMotionProject 1 m
(2R EtherCAT Result of Scan [NexECMREx | Master—
L] Master - 0
-1, (1001) SGOV-ET BtherCAT(Cof]) SERVOPA
I, (1002) SGDV-E1 EtherCAT(CoE) SERVOPA. .. _
=+ [@ Motion Network Adapter Name: |N|cU—Inte\825'4L
Nic_0 MicO-Intel 82574L ( 2 Skves
Description: ) =
MAC Addr: |[]:1[|:f3:33:e7:f5
SCAN N
Export ENI... | o
| [ | 3
T e sowed [
Figure Update and place the scan result under the EtherCAT Master node
FAQs:

Please confirm the following three points if a wrong window appears after selecting

Scan slave:

(1) Master mode: Please confirm whether the computer platform is installed with the
software in line with NexMotion Studio Master mode. For example, if the
NexMotion Studio Master mode is NexECMRtx, the platform must be equipped
with RTX, as shown below:

(3 WextdotionFroject] - Nexbotion Studio - O x

Project Wiewe EtherCAT Motion Help -

R U @ 8 5

Mew Project  Open Project  Sawve A1 Close Emat
Solution

Project

Project Explorer o x

(=) 3, Solution - NexMotionProject] } }
5 [ NeMationProject] =ean device fatled
(2}, EtherCAT

o

—

4%, Failed to man device, please check following itens
i - 1. Master Mode ( Deviceasterbdode )

£33 ' Motion 3 Wie Index ¢ Device/Condige NIC Devices )

3. Network Cable

Error Me

11:43:47 \ze Miknow Errorl(-1003)
11:44:23 NECEP_ActivateDevice Topologyy failed to call WECKEP, ermmor message Tnknaow Ermorl (-1003)

Memage Outpnt  Emor Message

Figure Slave scanning error
16
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(2) Nic Index: Is a network interface card configured for Master before scanning?
(3) Network Cable: Please confirm whether the network interface card selected
by Master is connected to slave.

17
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3.2.4. Start EtherCAT network

This section explains how NexMotion Studio can start the EtherCAT network.
Before activating the EtherCAT network, please confirm that the online Slave module
and guantity have been obtained by scanning. Please refer to Section 3.2.3.

After starting the EtherCAT network, Master begins to sends/receives EtherCAT
packets to/from all online Slaves on a regular basis to control Slave and obtain

information on Slave.
NexMotion Studio comes with several ways to start the EtherCAT network, as

detailed below:

(1) Main menue: Select Start Network from the EtherCAT group items on the main
menu, as shown in the figure below:

& NexMotionProject1 - NexMotion Studio = [ x
Project View EtherCAT Motion Help .
s w &5y
Add master Nic config. Scan slave Start Stop
network
Configuration Operation
P e = -
=] _:,SoMion-NaMotionF‘mjedT Info  Control = Processimage = Quality
=+ 1) NexMotionProject 1 z

Master Name: | NexECMREX [T

=\ EtherCAT
i Master -0

1. (1001) SGDV-E1 EtherCAT(CoE) SERVOPACK Rev5 NIC INFO
1. (1002) SGDV-E1 EtherCAT(CoE) SERVOPACK Rev5 =
% (1003) EK1100 EtherCAT Coupler (2A E-Bus) Network Adapter Name: | Nic0-Intel 82574L

#’ (1004) EL1098 8Ch. Dig. Input 24V, 10?7, negative
] (1005) EL2088 8Ch. Dig. Output 24V, 0.5A, switchington...
i (1006) EL3004 4Ch. Ana. Input +/-10V

=+ (1007) 750-354 EtherCat fieldbus coupler

B 75040 / 750-140 (8b in) MAC Addr: EBUI e e
B 75050 / 750-150¢ (8b out) :
o) (1008) EtherCAT to E-BUS adapter Module

] (1008) 16ch Sink/Source Type Digital Input Module with ...
™" (1010) 16-ch 24VDC/0.5A/Sink Type Digital Output Module
[} @ Motion

Nic_0 Nic0-Intel 82
Description: )

m

Export ENL.. | ~

< _m R

== EECUEUSEN
Figure Start EtherCAT network—Main menu

(2) Popup menu: Right click on the Master node of Project Explorer EtherCAT
before selecting Start Network, as shown in the figure below:

18



[ [ ] ]
o NexMotionProject 1 - NexMotion Studio
Project View EtherCAT Motion Help

& »w & 5 9

Add master Nic config. Scan slave Start Stop network
network
Configuration Operation

Project Explorer o X
= .. Solution - NexMotionProject 1 |

=Y ") NexMotionProject 1

=N\ EtherCAT
B8  Master-0 :
fl. (1001) SGDV-E1E Open TopologyEditor

AL,

i EECK

L. B FRAA~ /TRA

(1002) SGDV-E1E ¥  Export ENI File

wore (1003) EKT100 B2t @, Scan Slave
L (1004) EL10GE s — —
coopeLaofe B SatNeware T,
- @ Stop Network 1
do i (1006) EL3004 0 Stop Network files:3 , number of invaild NMD files:0
CJB (1007) 750-354 Bl % Delete Master 10:48:46 Total number of NMD Vendors :

10:48:46 Total number of NMD ads : 8

Figure Start EtherCAT network—Popup menu

Following the activation of the Eth

erCAT network, when the lower right corner

of NexMotion Studio is changed to "Config. OP," it means that the network has been

successfully established. At this time,
various operation interfaces. Please refe

the online Slave can be controlled through
r to the sections on EtherCAT operation for

each operation interface, as exhibited in the following figure:

@

Project View EtherCAT Motion Help

o \ .

& » & 9 9

Add master  Mic corfig.  Scan slave Stat  Stop network
network
Configuration Operation

Project Explorer

= '. Solution - NexMotion Project 1
[=+ [} NexMotionProject 1
£} R\ EtherCAT
-] Master - 0
L, (1007) SGDV-E1 EtherCAT(CoE) SERVOPACK Revs
il (1002) SGDV-E1 EtherCAT(CoE) SERVOPACK Rev5
E}‘% (1003) EK1100 EtherCAT Coupler (2A E-Bus)
{1004) EL1058 8Ch. Dig. Input 24V, 107%s, negative
{1005) EL2088 BCh. Dig. Output 24V, 0.54, switching to n..
™ (1006) EL3004 4Ch. Ana. Input +/-10V
=+ [ (1007) 750-354 EtherCat fieldbus coupler
i B 75040 / T50-140¢ (Bb in)
L LB 750-5ec / 750-150¢ (2b out)
E}&‘ﬂ (1008} EtherCAT to E-BUS adapter Module
j {1009) 16ch Sink./Source Type Digttal Input Module with
L™ (1010) 16-ch 24VDC/D.54/Sink Type Digital Output Module
o ' Mation

< I

NexMotionProject1 - NexMotion Studio

Info Control ~ ProcessImage = Quality

Master Name: |NexECMREX

| mastero: [0 ]

NIC INFO

Network Adapter Name: |NiCU'I”tE| 82574L

Mic_0 Micd-Intel 82574L { 10 Shkves
detected )

Description:

MAC Addr: |n:1n:f3:33:e7:f5

|
SCAN NIC

Export ENIL...

Figure Successful establishment of the EtherCAT network
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3.2.5. Stop EtherCAT network

This section explains how NexMotion Studio stops the EtherCAT network,
and when the EtherCAT network is ceased, Master suspends the periodic
delivery/receipt of EtherCAT packets.

NexMotion Studio comes with several ways to stop the EtherCAT network, as
detailed below:

(1) Main menu: Select Stop Network from the EtherCAT group items on the main
menu, as shown in the figure below:

] NexMationProject 1 - NexMation Studio

Project View EtherCAT Motion Help

_____ -
r i
& % & 99
Addmaster Niccorfig. Scanslave | Star |51opnetwo-k=
PEWOT o e o e
Configuration Operation
Project Explorer R Xx

= . Solution - NexMation Project 1
= ] NexMotionProject 1
=R EtherCAT
] Master - 0

1. (1001) SGDV-E1 EtherCAT(CoE) SERVOPACK Revs
ifl (1002) SGDV-E1 EtherCAT(CoE) SERVOPACK Revs
(1003) EK1100 EtherCAT Coupler (24 E-Bus)
i (1004) EL108 8Ch. Dig. Input 24V, 1077, negative
™" (1005) £L2088 8Ch. Dig. Output 24V, 0.5A, switching to n.
" (1006) EL3004 4Ch. Ana. Input +/-10V

Figure Stop EtherCAT network—Main menu

(2) Popup Menu: Right click on the Master node of Project Explorer EtherCAT
before selecting Stop Network, as shown in the figure below:

& NexMotionProject 1 - NexMotion Studio
Project View EtherCAT Moation Help
s ¥ & 9 9

Add master Nic corfig. Scan slave Start Stop network

network

Configuration Operation

P‘rqn':c:t Explorer R x

2] . Solution - NexMotionProject 1
} NaMcllonPro]ect‘l

Open TopologyEditor “K Rev
¥ Export ENI File “KRevs

Scan Slave

s, negative
B StartNetwork f\ switching to n..
q uf  Stop Network

..
Delete Master

Figure Stop EtherCAT network—Popup menu
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Following the stopping of the EtherCAT network, when the lower right corner of
NexMotion Studio is changed to "Config. Running,” it means that the network has been
successfully ceased, as shown in the following figure:

= MezcMotion Froject 1 - MexMation Studio - a o
Project View EtherCAT Motion Help -

& ¥ & 9 9

Add master  Nic corfig.  Scan slave Sait Stop network

retwork
Configuration Operation
o o ' x -
E v Solutian - NexMeticnProjest] || Info control = Processimage | Qualty
= '} HexMationProject 1 n
2R FtheCAT Master Nama: [ NexECMRE: | Masterm: [0~
B Master-0 L
-1, (1001) SGDV-E1 ERerCATICoE) SER... r
i1, (1002) SGDV-E1 BherCATICoE) SER...
(2% (1003) EK1100 BherCAT Cavpler (24... Metwork Adzpter Narme: | NicO-Intel 82574L
¢ b B [1004) ELIDSE BCh. Dig. hput 24 | _ —
" [1005) ELZD88 Ch. Dig. Outpt 2. | g:t_ﬂ MicO-Intel 82574L ( 10 Shwves
= R ected )
¢ L (1005) EL30044Ch. Ana. Input +/-... Description: I
EjE {1007) 750-354 EtherCat fidldbus coup... 4 T | F
© LB 780 £ 501 dee (Bhin)
- LUB 75050/ 750-150c (3 out) Mesaage Outpust .
(HET (1008) BiherCATto E-BUS adapter M. | | 774742 Total avalable network adapter interfacs:1 =
L 1§ (1009) 16<h Sik/Source Type Di... §Eﬁ gmmm:c::m aucce?:b'---
Mo teenanDcosm s T e (8

- @ Maticn hd -
e R T e s I
Figure EtherCAT network stopping
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3.3. EtherCAT advanced setting
3.3.1. Offline editing of EtherCAT network topology

NexMotion Studio provides offline editing of network topology, which enables
users to edit topology offline without actual connection to Slave. By manually editing
network topology, you can further edit the Slave's ProcessData and export the
EtherCAT Network Information (ENI) file to Master based on the application
situation. In this way, it is convenient for the user to execute the environment without
having to install the components required by NexMotion Studio.

For offline editing of network topology to exporting ENI steps, please refer to the
following flowchart:

< Offline editing of network topology >

Y |

Add EtherCAT master

Open TopologyEditor

Manually add slave station module

Edit Process Data

Export ENI files

_______________________________________________

Figure Offline editing of network topology flowchart

Please refer to Section 3.2.1 for adding EtherCAT Master. As to editting Slave
Process Data and exporting ENI files, please refer to sections 3.3.2 and 3.3.4.

Please refer to the following instructions for offline editing:
First, open Topology Editor View: Right click on the EtherCAT Master node of
Project Explorer and click Open TopologyEditor.
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li{} MexMationProject 1 - MexMotion Studio

Project Wiew EtherCAT Motion Help

& ¥ & I 9

Stop network

Add master Mic config.  Scan slave Start
nietwork

Corfiguration Operation

Project Explorer o

=l '. Solution - NexMotionProject 1
= [} NexMotionProject 1

x

Open TepologyEditor

W Exppeehs ﬁ

1.Click

sear 2. Click Qpen.

' Sta

a) Stop Metwork
% Delete Master

Figure Open Topology Editor View

Open TopologyEditor, as presented below:

%3 Topology Editor

[urrent Configurstion
¥ "= ECMaster

ztherCAT Devics List

(3] |24 Servotronix Moton Control Lid,
[50T1 ANCA Motior Pty Ltd

109! Digitranic Automationsankagen GmbH
D [ Techrasoft

[-LUET LTI DRIVES GmbH
/1) m=xan motar ag

g

<l Inzert A Serpodenki Co., LE.
[zl Panasonic Corparation, Appiarces Company -
» Dekta N | 3
ot Module List
3 Ll " | 3
E I ] oK 1 9 Cancel

Figure TopologyEditor
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Topology Editor is divided into five parts, as detailed in the following table:

A e ¢ Confiaurati (1) Showing the slave under Master
(A) urrent L-onfiguration (2) Showing Topology Editor editing results
(B) | EtherCAT Device List | Showing all the slaves in the ESI folder
Displaing all slots in the ESI folder. This List will
(C) | Slot Module List dynamically switch supported EtherCAT Slot or Non
EtherCAT Slot Module list based on selected Device
type
Append EtherCAT Device/ Slot Module to
Append | o rrent Configuration window
Insert EtherCAT Device/ Slot Module into
(D) | Append/ Insert/ Delete | Insert Current Configuration window
Remove the device selected in Current
Delete | configuration
Upon finishing editing by Topology Editor,
OK update the edit result to Project Explorer's
(E) | OK/ Cancel EtherCAT Master and close Topology
Editor window
Discard the edit result of Current
Cancel | configuration and close Topology Editor
window

The following details how to append EtherCAT Device, EtherCAT Slot Module,
and Non EtherCAT Slot Module to Current Configuration

(A) Append EtherCAT Device to Current Configuration
Users can add EtherCAT Device via Append and Insert, as described below:

Click Append button —Add EtherCAT Device to the bottom of Currnet

Configuration

Click Insert button — Insert EtherCAT Device above Device that is being

clicked on in Currnet Configuration.
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s Topology Editor x

Current Configuration EtherCAT Device List

> |5 % EC-Master |_| 34 Servotronix Motion Control Ltd. -

0 b M Device (AXE-5904 (4 axes servo /stepper i |_| &} ANCA Motion Pty Ltd

it -l Device (NEIO B1811, 16Ch. Digital Input/Ou || JA Delta Electronics, Inc.

12 | M Device (NEIOB1812, 16Ch. Digital Input/Ou (=348 NExcom 2

13 |  i[3f] Device (R ADVANCED MODEL with EtherCAT | Gl EcAT2c0M_2

J MR Digital Input Block 1/O Modules (NEIO B1100 Seri¢

(+48 Digital Output Block 1/0 Modules (NEIO B1200 Se

(=8 Digital Input/Output Block 1/O Modules (NEIO B1¢

| i~M8 NEIO B1811, 16Ch. Digital Input/Output, Sint

{ .M NEIOB1812, 16Ch. Digital Input/Output, Sou

!-deafsmapu motioncontral intecface module — o
. AXE-5904 (4 axes servo [ stepper motion cor |

- "Servo]stepper mation control interface Modim
[+ M8 EtherCAT I/O Slave
CXe) ‘Baumueller Nuernberg Electronic GmbH

[+ Beckhoff Automation GmbH

IIIIII

I

Q 4 Append

4 Insert

2. Click Append or Insert » Delete
1. Select one Slave from EtherCAT Device List

AIIIIII

»

’ *OK

~

& Cancel

Figure Append EtherCAT Device to Current Configuration

(B) Append EtherCAT Slot Module to Current Configuration:

Take, for instance, Beckhoff EK1100 Coupler Device, append an EtherCAT Slot to
Current Configuration, with steps as follows:
Step 1: Add EK1100 to Current Configuration from the EtherCAT Device List, as
shown in the figure below:
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2! Topology Editor

Current Configuration
=) "¢ EC-Master

m i Ml Device (AXE-5904 (4 axes servo [ stepper p
il Device (NEIO B1811, 16Ch. Digital Input/Or
i~ M8 Device (NEIOB1812, 16Ch. Digital Tnputfor, ] |
i.[H] Device (R ADVANCED MODEL with EtherCA]
_____
I <« Append | !
1 1
Q I < Insert
Delete
2. Click Append or Insert
4 [ 3

EtherCAT Device List

l:l [+}- % Servotronix Motion Control Ltd. -

Select one Slave (Type is Coupl%

{EK1100 EtherCAT Coupler (0.5A E-Bus 1
T+ ER1100 ETheTCAT Coudter T2AE-BUs — = 77
: EK1100 EtherCAT Coupler (2A E-Bus)

ﬁ EK1100 EtherCAT Coupler (2A E-Bus)

: EK1100 EtherCAT Coupler (2A E-Bus)

e |j EK1100-0030 EtherCAT Coupler (24 E-Bus, 4
EK1101 EtherCAT Coupler (2A E-Bus, ID swits

[} EK1101 EtherCAT Coupler (2A E-Bus, ID swit
P °]_] EK1101 EtherCAT Coupler (2A E-Bus, ID swit w
4 i 13

Slot Module List

4 n

Figure Append EK1100 Coupler Device to Current Configuration

Step 2: After EK1100 is added to Current Configuration, click EK1100 on the Current
Configuration window, and the Slot Module List window will immediately display
the EtherCAT Slot Module in all ESI folders. Press the Append button to add the
selected Slot Module to the bottom of Coupler, as shown in the figure below:
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a5 Topology Editor X

Current Configuration EtherCAT Device List

[ |= % ECMaster [+}-4¢ Servotronix Motion Control Ltd.

Device (AXE-5904 (4 axes servo [ stepper m _ﬂm AMNCA Motion Pty Ltd

Device (NEIQ B1811, 16Ch. Digital Input/Ou _ﬂﬁ Delta Electronics, Inc.

Device (NEIO B1812, 16Ch. Digital Input/Ou [+}-REY NEXCOM

[l Device R ADVANCED MQDEL with EtherCAT . _ﬂ.Q. Baumueller Muernberg Electronic GmbH

l_.;| S Term (EK1100 EtherCAT Coupler (0,54 E-Bul | [ZHeg# Beckhoff Automation GmbH

¥ Device (ELIDd2 ZH Oig. Tnput24%, Iml™ | | | [+ System Terminals
.M Device (EL2002 2Ch. Dig. Output 24V, 0 E - S52% EK1100 EtherCAT Coupler (0,54 E-Bus)

% EK1100 EtherCAT Coupler (2A E-Bus)

% EK1100 EtherCAT Coupler (2A E-Bus)

% EK1100 EtherCAT Coupler (2A E-Bus)

BECK

1. Click Coupler || . EECK 01 100 EtherCAT Coupler (24 E-Bus)
2 Append L - § EK1100-0030 EtherCAT Coupler (24 E-Bus, 4

L °|j EK1101 EtherCAT Coupler (2A E-Bus, ID swib
2 Insert L °|j EK1101 EtherCAT Coupler (2A E-Bus, ID swib
°|j EK1101 EtherCAT Coupler (2A E-Bus, ID swib +
» Delete 7T il »

4

Analog Input Terminals (EL3xxx)
.j Analog Output Terminals (EL4xxx)

; j Measuring Terminals (EL5xxx)

| [#+0H Communication Terminals (EL6xxx)

e ‘j Drive and Axis Terminals (EL 7xxx)

| safety Terminals

'rima Electro SpA

5'YM-TEK. Automation Co., Ltd. b

4 1} » 4 1 (3

2. Append or Insert slot Module form Slot Module list

Figure Append Slot Module to Coupler Device

(C) Append Non EtherCAT Slot Module to Current Configuration:

Take WAGO 750-734 for instance, append a Non EtherCAT Slot to Current
Configuration, with steps as follows:
Step 1: Add WAGO Coupler Device to Current Configuration from EtherCAT Device List,
as presented in the figure below:
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0. Topology Editor

Current Configuration

| |2 eC-Master
i Device (AXE-5904 (4 axes servo / stepper m
Device (NEIO B1811, 16Ch. Digital Inputfou
Device (MEIO B1812, 15Ch, Digital InputfOu
IE Device (R ADVANCED MODEL with EtherCAT,
= ﬁ Term (EK1100 EtherCAT Coupler (0.5A E-Bu
b ¥ Device (EL1002 2Ch. Dia. Input 24V, 3m
r DrmwpicemefiEl 38872 26, Bien Owinumadt, O
[, Bax, (780 35 Ftheratfeicus caupled

2 I35

= aoped |

| Insert

# Delete

4 i »

EtherCAT Device List

: E Panasonic Corporation, Appliances Company

[+ Prima Electro SpA

= Robotiq Inc

& Schneider Electric

: @ Shihlin Electric & Enaineering Corporation
: Soft Servo Systems, Inc,

+-(5) SYN-TEK Automation Co. , Ltd.

G+ ORIENTAL MOTOR CO. LTD.

[+h&# TECO Electric & Machinery Co., Ltd.

WAGQ Kontakttechnik GmbH & Co. KG
“EthefTat MEMbIT Lot fMes 7S50 =

- 730 s Ethercat feldhus counle
% ‘askawa Electric Corporation

Slot Module List

— EEGK
oFF

Beckhoff Automation GmbH
# Diaital Input Terminals (EL xocx)
Digital Output Terminals (EL2sxxx)
Analog Input Terminals (EL3xxx)
: Analog Output Terminals (EL 4
[+ Measuring Terminals {ELSxxx)
€2 cj Communication Terminals (EL&xxx)
[+ Drive and Axis Terminals (EL7xxx)
[ ﬂ Safety Terminals
I Prima Electro SpA

it

&
@
@
@

Figure Append WAGO Coupler Device to Current Configuration

Step 2: After WAGO Coupler Device is added to Current Configuration, click WAGO
on the Current Configuration window, and the Slot Module List window will
immediately display the EtherCAT Slot Module list supported by WAGO. Press the
Append button to add the selected Slot Module to the bottom of Coupler, as shown in

the figure below:

o2 Topology Editor

Current Configuration

[ |= = EcMaster
+~ B8 Device (AXE-5304 (4 axes servo / stepper m
Device (MEIO B1811, 16Ch. Digital Input/Oul
(NEIQ B1812, 16Ch, Digital Inout/Ou
5 Im Device (R ADVANCED MODEL with EtherCAT)
= Wﬁ Term (EK1100 EtherCAT Coupler {0.5A E 1
Device (EL1002 2Ch. Dia. Input 24v,
- =Device, (EL2002.2Ch,Din. Qutnul.24,
wl=t [ Box (750.354 Ethercat fielobus coupler)_ 1 3

i Sgﬁswuu?su_dm (5B in; 58 oul)) _

q

+ Delete

4 i 3

EtherCAT Device List

| | CERUIPA VIPA GmbH

[ ] (++I[d Panasonic Corporation, Appliances Company
| | Prima Electro SpA
| |3+ & Robotia Inc

[#+dF Schneider Blectric

|| &+ Shihlin Electric & Engineering Corporation

[+ § Soft Servo Svstems, Inc,
[#+(9) SYN-TEK Automation Co., Ltd.

|| 6T ORIENTAL MOTOR €O LTD.

[+}-&# TECO Electric & Machinery Co., Ltd.

=+ E EtherCat fieldbus coupler series 750
- [ 750-354 EtherCat fieldbus coupler
‘faskawa Electric Corporation

L] »

Slot Module List

B SR o o - —
Sgospiemssot |
38 750-482 (118 n; 118 out)

& 750-634 (6B in; 68 out)

SE 750-635 (48 in; 46 out)

i85 750-636 (6B in: 68 out)
L]

Figure Append Non EtherCAT Slot Module to Current Configuration
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After finishing editing, if you want to update and place the edit result to
EtherCAT Master, press the OK button, and if you want to abandon the edit result,

please click the Cancel button.

! Topelagy Bditar

Current Configuration

(= o BC-Master

il Deyice (AXE-5204 (3 2xes serve | steoper

Device (MELD B1811, 16Ch, Digtal Input/Ou

Device (NELC §1812, 16Ch. Digtal Inoub/Ou

Device (R ADWANCZED MODEL with EtherCaT

Term ({EK1100 EtherCAT Coupler (0. 58 E-Bu

Device (51002 2Ch, Dia. nout 249, 3m
i M Dewice (EL3002 2Ch. Dig. Outout 24V, 0

IE =+ Y Box (750-354 Ethercat fiddbus coupler)

- SR Slot (750404 (58 i 5 outd)

o
1

EtherCAT Device Let

._ﬂﬂ Parasonic Corporation, Appliances Company
HHIE Prima Eectro SoA

L+ &* RabotioInc

L+hdF Schreider Bectric

qj@ shihin Electric & Engneering Corporatan
._ﬂ: Soft Servo Syatems, Imc,

|| LeHET SYN-TEK Autometion Co.. Lid,

|| H criEntaL moToR co. LT

._;t}-'&! TECD Bectric & Madchinery Co., Ltd,

[EF70 YIPA GmiH

._;‘J‘ WASO Kontakttechnk GmbH & Co. K8 =
A Append = ! Ethercat fildbus coupler seres 750

; L[ 750354 EtharCat fielcbus counler
[+ ¥asomwe Bectric Cornoration

A4 TInsert

a [Jw

= Delste 1 3

L]
=1

T Module Lst

f2 750-90< (55 in; 58 out)

50-452 (118 in; 118 out)

[§ 750-924 [11Bin; 118 out)

50-423 {58 in: 26 aut)

[ 750-511 (58 In: 56 aut)

i 750-5631 (68 in; &6 aut)

EE T50-634 (68 in: 68 ouf}

H £ 750-535 (98 In; 48 out)

i R T50-538 (88 in; EE aut) -
L} 1 3 4 I »

HE Cancel

Apply Current Configuration Q

Figure Update/cancel edit results

After the OK button is pressed, NexMotion Studio will pop up, asking if the user
want to save the current edit result. If yes, click OK, otherwise Cancel. Please note
that the current edit result will be removed for clicking Cancel.
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NextdotonFrojectl - Mexcom Moton IDE
o5 Topology Editor

Current Configuration EtherCAT Dewice List
- (=] " EC-Master LE}E Panasonic Corporation, Appliances Company
jay (AXE-5904 (4 axes servo [ stepper m +IF Prima Electro Spa

{MEIO B1811, 16Ch. Digital Inout/Ou [#+ 2 Robotia Inc
{NEIO B1812, 16Ch. Digital Input/Ou [+ &F schneider Electric
(R ADVAMCED MODEL with EtherCAT LE}@ Shihlin Electric & Enaineering Corporation
Pe¥ Term ({EK1100 EtherCAT Coupler {0.5A E-Bu [ % softServo Systems, Inc.
Device (EL1002 2Ch. Dia. Input 24Y, 3m [HE) SYN-TEK Automation Co., Ltd.
i Device (EL2002 2Ch. Dig. Output 24V, 0 H[J ORIENTAL MOTOR CO. LTD.

=) [% Box (750-354 EtherCat fieldbus coupler) %# TECO Electric & Machinery Co., Ltd.

L 58 slot (750-404 (5B in; 58 ou* s "

Save configuration x

takttechnik GmbH & Co. KG
at fieldbus coupler series 750
-354 EtherCat fieldbus coupler

F l) Zave current configuration to EC-Master? =ctric Corporation

e

Cancel

£ 750-484 (118 in: 118 out)

B 750-493 (2B in; 9B out)

£ 750-511 (6B in: 6B out)

E 750-631 (6B in: 6B out)

£ 750-634 (6B in: 6B out)

58 750-635 (46 in; 46 out)

i e 3E 750-636 (68 in: 6B out)

a4 i > 4 i |

Save Current Configuration

- 0K L Cancel

Figure Save updated edit results to Master

Press OK on the "Save configuration™ window to save the current edit results
and NexMotion Studio will update the saved edit results of users to Slave nodes under

Project Explorer EtherCAT Master, as shown below:

16 NexMotionProject 1 - NexMotion Studio - m]

Project View EtherCAT Motion Help

s W & 9 9

Add master Nic config. Scan slave Start Stop net
network

Configuration Operation
Project Explorer o

= .‘ Solution - NexMotionProject 1
I [ NexMotionProject1

- — — R

1
I (1002) NEIO B1811, 16Ch. Digital Input/0.1
.88 (1003) NEIO B1812, 16Ch. Digtal Input/0.1
{2l (1004) R ADVANCED MODEL with Ether...!
(St (1005) EK1100 EtherCAT Coupler (05AE..,
§ (1006) EL1002 2Ch. Dig. Input 24V. 3.y | Message Output

B :
" (1007) EL2002 2Ch. Dig. Outpust 24V. .1 Stop Communication successfully...
= B (1008) 750-354 EtherCat fieldbus coupler | | |Stat Communication successfully...

SE 750-404 (5B in: 5B out) 1| {Stop Communication successfully...

——— _ —————————————— Stop Communication successfully...
( ' Motion

Y G e

Figure Offline network topology updated to Project Exporer
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3.3.2. Slave PDO editing

This section explains how to edit Slave PDO in NexMotion Studio, allowing the
user to adjust the objects that need to be mapped to ProcessData based on the

application context. Objects that are mapped to ProcessData are periodically updated
with the Master cycle time.

NexMotion Studio provides an "Ec-Slave Configuration™ interface, allowing the
user to edit PDO mapping. The user can double left click on Slave to show the
operating interface of the module and click the Configuration button on the
"DevInfo" page to call out the "Ec-Slave Configuration™ window, as shown below:

Users can observe/edit PDO information and settings on the Ec-Slave

Configuration interface. For information about PDO, please refer to the Slave manual
that supports the CoE protocol.

NexMotionProject 1 - NexMotion Studio - o X
Project View EtherCAT Motion Help a
s ¥ 6 9 9
Add master Nic config. Scan slave Start Stop network
network.
Configuration Operation
Project Explorer X X  Master-0 (1003) R ADVANCED MODEL with EtherCAT(PO002813E0T) X v
= :- Solution - NexMotionProject 1 Devinfo = PDO | CoE-SDO = CiA402
=k ) NexMotionProject1
-\ EtherCAT
T8 Master-0 Name: |K1003) R ADVANCED MODEL with EtherCAT(P0002813E01)

i M8 (1001) AXES200 16 Ch. ...

Type: | Standard Device

Vendor: | Sanyodenki Co., Ltd.

Identification: | 0x1b9 0x2 0x0
1 (Vendorld) (ProductCode) (RevlsionNo)
Slave Addressing Slave State
SlavelD: |2 Actual State: | N/A

AutoIncAddr: 65534

ConfigAddr: 1003 2
Configuration

Figure Double click Slave to show the Slave interface

a5 Ec-Slave Configuration (SlavelD:2)(1003) R ADVANCED MODEL with EtherCAT(PO002813E01)

x
4 PDO Mapping | PDO Mapping
ExPDO Content
TxPDO Content Apply PDO Mapping configuration to others (Only for the same type)
PO Mapping
Distributed Clock Select Slaves
4 EEFRCHM
Configured Station AL...

Figure Ec-Slave Configuration
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The user can complete the following tasks on the "Ec-Slave Configuration™ window:
1. Check RxPDO and TxPDO lists

2. Edit RxPDO and TxPDO mapping objects

3. Check SyncManager used by RxPDO and TxPDO

4. Set up the RxPDO and TxPDO lists

5. Check all RxPDO and TxPDO mapping object lists

6. Apply the RxPDO and TxPDO settings to other same types of Ec-Slave
7. Check and set DC-related parameters

The tasks are detailed as follows:

Check the RxPDO and TxPDO lists

Click "RxPDO Content"or "TxPDO Content,” with the right window

displaying the PDO list and PDO mapping objects, as shown below:

al Ec-Slave Configuration (Slavelln23(1002 R ADVANCED MODEL with Ether CATFO002213E01) x
RxPDO Content

RxPDO List (Output, Master to Slave)

DO Mapping Index Name M Fixed Mandatory | Exclude
Distributed Clack 1600 Outputs 1 false false 01601 £ Ol 602 ¢ 01603 / O
. EEPROM 0x1602  Cuputs -1 false false 01600 ¢ UL 601 £ %1603 / Ox..
Configured Station A1... Ox1601 Chfpts -1 false false 01600 /0= 602 ¢ 01603 / 0x.
Ox1603 Chtputs 1 false false 01600 /D601 ¢ 01602 / 0.
Qa1 700 Outpute 2 false false 01600 / 0x1601 7 01602 / 0.
01701 Chupts -1 false false 01800 / 0x1601 / 01602 / 0.
The Content of selected RxPDO
Offset Size Index Sub Index Name Data Type Tp
il 2 OxA040 0 Comntrol word TINT
2 4 D07 i Tergetposition | DINT B
& 4 0021 1] Profile velocity | TIDINT
10 4 06083 0 Profile acceler.. TDINT
14 4 OxA054 1] Profile deceler.. TDINT
18 4 050FF 0 Targelvelocity | DINT Rt

Save Cancel

Figure PDO List and PDO inward mapping objects

The user can read the list of PDO in the upper half of the window on the
right side, as shown below:
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EEn
o5 Ec-Slave Configuration (SlavelD:2)(1003) R ADVANCED MODEL with EtherCAT(PO002213E01) x
4 PDO Mapping RxPDO Content

RxPDO Content — e —— —— —— —— — — — —— — — S— —I

T«FDO Comtent I RxPDO List (Output, Master to Slave)

PDO Mapping Index Mame RIA Fixed Mandatory  Exclude
Distributed Clock 1600 Cafpnts 1 false false O:c1601 ¢ 0=1602 7 01603 /0. I
a EEPROM 01602 Crafputs 1 false false 0:c1600 ¢ 0x1601 #0x1603 ! Ox...
Configured Station AL.. 1601 Crtputs 1 false falze 0:1600 ¢ 0x1602 ¢/ 0x1603 ! Ox... I
01603 Crfputs 1 false false 0:1600 ¢ 0x1601 ¢ 0x1602 ! Ox...
01700 Cutputs 2 false false 01600 ¢ 0x1601 ¢ 0x1602 / Ox... I
01701 Cafpnts -1 false false O:c1600 ¢ 0=1601 ¢ 0x1602 / Q...

Figure PDO List

The field description is listed as follows:
Table PDO field description

Field Description
Index PDO Index information will be written to 0x1C12 or 0x1C13.
Name PDO name information
SM Sync Manager-1 used by PDO means that the group PDO is not
used.
Fixed Whether inward mapping in PDO can be modified
False: Not allowed
True: Allowed
Mandatory ~ Whether PDO is mandatory
False: Not mandatory
True: Mandatory
Exclude Other groups of PDO lists mutually exclusive in PDO

B Edit PDO mapping objects
When the user clicks on the item in the PDO list, the table below shows the
CoE object mapping list set by PDO. The mapped CoE object will be arranged in
Processimage and updated periodically according to the EtherCAT specification,
as shown in the figure below:
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o5 Ec-Slave Configuration (SlavelD:2)(1003) R ADVANCED MODEL with EtherCAT(PO002213E01) x

4 PDO Mapping RxPDO Content

ExPD0O Content I— N SN S S S S S S S S S—— —

RxPDO List (Output, Master to Slave)

TxPDO Content
FDO Mapping Index Name SM Fixed Mandatory  Exclude I
Distritbuted Clack 01600 Cnatputs -1 fale falwe Ox1601 ¢ 01602 ¢ 01603 / 0x...
4 EEPROM I Q1602 Ontputs -1 falze falze 01600 01601 ¢ 01603 / 0x...
Configured Station A1... Ox1601 Chatpts -1 fale fale 01600 /01602 £ 01602 / 0x... I
Ox1803 Outputs -1 fale fale 01800 /01601 ¢ 01602 / 0x...
01700 Outputs 2 false false 01600 /01601 /01602 ¢ 0x... I

01701 Chafputs -1 fals fals 01600/ 0x1601 ¢ 0x1602 / Ox...

The Content of selected RxPDO
Offsmt Bize Index Sub Index Hame Diata Twpe Up

i} 2 0x5040 a Comntrol word TINT
2 4 D074 0 Target position | DINT LonD
] 4 OxA081 0 Profile velocity TUDINT
10 4 0xG083 0 Profile acceler... TDINT
14 4 0xA034 0 Profile deceler.. UDINT
18 4 (A0FF 0 Target velocity  DINT Rest
Save Cancel
Figure PDO mapping object table
The field description is listed as follows:
Table Mapping object field description
Field Description
Offset The Offset position of the object in Slave, with the unit being Byte
Size Object data length, with the unit being Byte
Index Object Index information, which will be written to PDO
Sub Index Object Sub Index information, which will be written to PDO
Name Object name
DataType Object data type

When the PDO Fixed attribute is not of true, the user can append, insert, or
delete objects by right clicking on the mapping object list to show Popup Menu, or
can arrange the order of items using the Up and Down buttons in the lower right
corner of the window, or click the Reset button to restore ESI default content, as
shown below:
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o Ec-Slave Configuration (SlavelD:2)(1003) B ADVANCED MODEL with EtherCAT(PO002213E01) x
4 PO Mapping RxPDO Content
RAPD mfent .
T%PD0 Content RxPDO List (Qutput, Master to Slave) —
PDO Mapping Tndex Hame M r Fived I Mandatory  Exclude
Distributed Clock Ox1600 Cfpts -1 false false 01601 #1602 £ 1603 /0.
4 EEPROM Ox1802 Outputs -1 I fale fale 01800 /01601 01603 / 0x...
Configured Station 41 Ox1601 Chafpts -1 fale falwe 01600 /01602 ¢ 0x1603 / 0x...
Q1602 Ontputs -1 I falze falze 01600 01601 ¢ 01602 / 0x...
01700 Outputs 2 false I false 01600 /01601 /01602 ¢ 0x...
01701 Outputs -1 I fale fale 01800 /01601 ¢ 01602 / 0x...
The Content of selected RxPDO 1
Offset Hize Index Sub Index Hame Data Type I Up I
0 2 Oxa040 0 Comntrol word TINT 5
2 4 6074 0 Target position  DINT o
4 4 05081 a Profile velocity  TDINT I
10 4 0x5083 a s Pl R g UDIHT
14 4 05084 a Add Object UDINT I
13 4 | 0=a0FF 0 DINT
- P - I Insert Object —— I Re&et_l

Delete Object

Figure Edit PDO inward mapping object table

B Check SyncManager used by RxPDO and TxPDO
Click on PDO Mapping, with the top left corner of the window on the right side
displaying all Sync Manager information, as well as Sync Manager used by PDO, as
demonstrated below:

5! Ec-Slave Configuration (3lavelD:2)(1003) K ADVANCED MODEL with EtherCAT(PO002313E01) x
4 DO Mapping PDQ Mapping
RxFDO Content I_SynmnagT = = T oo Assignment 0x1C12
— TXMDT% Bm Type Bize Belect Group Cipder Exclude
T ro0bapgine I 0 MBoxOut 512
Distributed Clock | MBoxn 17
4 EEFROM I o I
Configured Station AL 3 Tnpute 34
I e S E——— —
RxPDO - Output, (Master to Slave)
Offset Address Bize Index Wame Type
14 576 4 0xA034.00 Profile decelerati.. UDINT
13 a0a 4 0xA0FF.00 Target velocity DINT
22 640 2 0x0071.00 Target tonyue INT
24 a5 2 0=A0ES.00 Touch probe fon... TINT
M A7 4 MANFR N1 Trizital mntnnts TINTH T
TxPDO - Input, (Slave to Master)
Offset Address Bize Index Wame Type
0 464 2 0xp041.00 Statws word TNT
2 430 2 0x210000 Statns word 1 TNT
4 496 4 Oxh064.00 Postion actual v... DINT
g 528 4 O=A06C.00 Velocity actual v... DINT
17 GAN QL MANTT 00 Trrrine arhial wa THT
Save Cancel

Figure Sync Manager setting
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B Set up the RxPDO and TxPDO lists
B Check all RxPDO and TxPDO mapping object lists

Select the PDO you want to use by clicking on the Select field in the PDO Assignment
table, as shown in the figure below:

ol Ec-Slave Configuration (SlavelD:23(1002) B ADWVANCED MODEL with EtherCAT(PO002813E01) x
4 FDO Mapping PDO Mapping — — — — — — — —
RDO Content Sync. Manager PDO Assignment UXlClZ—'
TxFDO Content Sm Tupe fize I Select Groonp Onder Exclnde I
LI LRy 0 MBoxOut 512
Distributed Clock | MBosxdn 12 I
i EEPROM 0 I
Configured Station &1... 3 Trpts 34 I_
RxPDO - Output, (Master to Slave) [ — | — —— — -I
Offmt Addres: Size Index Name Tpe
14 576 4 OxA084 00 Profile decelerati.. UDINT
18 a0s 4 OxA0FF.00 Target velocity DINT
22 640 24 0xG071.00 Target torgue INT
24 656 2 Oxa0ES.00 Tomch probe fun... TINT
i [yl 4 MANFE M Thzital Antnnts TITITN T
TxPDO - Input, (Slave to Master)
Offmt Addres: Size Index Name Tpe
0 464 2 OxA041.00 Statos word TINT
2 480 2 0210000 Status word 1 TINT
4 496 4 0xG064.00 Position actoal v... DINT
g 58 4 | Oxa06C.00 Velocity actoal v... DINT
17 SN ?NANTT N Trvrime artinal wa THT
Save Cancel
Figure Select PDO

When the Select field in PDO Assignment has a change, the object mapping form
below will be updated based on the current settings.

o5 Ec-Slave Configuration (SlavelD:2)(1003) R ADVANCED MODEL with EtherCAT(PO002213E01) x
4 FDO Mapping PDO Mapping
ExFDO Content Sync. Manager PDO Assignment 0x1C12
TFDO Content Sm Type Size Helect Crronp Order Exclnde
MO L 0 MBoxOut 512
Distributed Clock 1 MBoxn 512
4 EEPROM 0
Configured Station 41... 3 Tpts 34
—— — —— — — — — — — — — S—
RxPDO - Output, (Master to Slave)
I Offset Address Size Tndex Wame Tupe I
14 576 4 0xA084.00 Profile decelerati..  UDINT
i 18 a0a 4 0xA0FF.00 Target velocity DINT I
”I 2 40 2 OxA071.00 Target torgue INT
24 a5 2 0=A0ES.00 Touch probe fon... TINT I
I T A77 4 | MWANFR N1 Thigital rminate TIMTHT
TxPDO - Input, (Slave to Master)
I Offzet Address ize Index Hame Tape I
0 464 2 OxA041.00 Statns weord TNT
2 480 2 0210000 Statns word 1 TNT I
I 4 405 4 0xA064.00 Position actual v... DINT
g 528 4 O=A06C.00 Velocity actual v... DINT I
I_ 17 A 3 MWAN77 00 Trne actialwa  THT
————— —— — E—— E— E— — — E— —
Save ]_Cancel |
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Figure PDO mapping object list

B Apply the RXPDO and TxPDO settings to other same types of Ec-Slave
Click on the PDO Mapping node on the left side of the Ec-Slave Configuration
window, with the right-side portion showing application settings; users can apply the current

settings to other identical modules by checking, as shown in the following figure:
o5 Ec-Slave Configuration (SlavelD:03(1001) 2GD73-xuxxAlx EtherCAT(CoE) SERVOPACK Revh .01 x

-] PDO Mapping PDO Mapping

- RxPDO Content

TxPDO Content Apply PDO Mapping configuration to others. (Only for the same type)
PDO Mapping

o - Please check the devices what you want to apply.
Distributed Clock

] - e conen [ g — — — — — — — —
b Configured Station A... Select Blave ID Name
I 1 (1002) 83D 78-ro00dh0x EtherCA T(CoE) SERVOPACK Reva 01 I
2 (1003} B83D78-s000u 0 EtherCA T(CoE) BERVOPACK Reva 01
I 2 (1004} 3307820000 EtherCA T(CoE) BEERVOPACK Revi 01 I

5;5|————————————|

Figure Apply current settings
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3.3.3. Slave DC editing

This section explains how to set DC (Distributed Clock) parameters in
NexMotion Studio, allowing the user to adjust the DC mode or parameter based
on the application context.

As in Section 3.3.2 Slave PDO editing, NexMotion Studio provides an "Ec-
Slave Configuration” interface, allowing the user to set DC parameters. The user
can double left click on Slave to show the operating interface of the module and
click the Configuration button on the "Devinfo" page to call out the "Ec-Slave
Configuration” window, as shown below:

I - MezdotionProsecil - Nexeom Moton [DF
BBl oo Vi EteTAT  Moin  Hep
N L < I %

Hew Frowed  Opex PFoojecl Zewe A1 Closs Ezal
Salution

Ficgait d
Fromect Explosec POPSl (.003) E ADVANCED MODEL with EfhedsA TFONIBLZE0N
Seutian - HddotonPio et Deyledo  FOD | CoE-SDO | Cidddd
HezxMationFmjectl
EtheraT

Mackr -0 Harme: | (1003) R ADVANCED MODEL with EtherCAT{POO02813E01)

B8 (0013 -
""" - Type:  Standard Dewici
[ B iy e e =
[SULE N | ) )
L (i ol Wendor: | Samvodenk Co., Ltd.
4 bohen Identification: Owlb® 2 el
’ ]D';h e [Venderd) {ProductCoda) [Revsonha)
np
Crotput 1
Rz Shve Addressing Slave Stabe
e ShwelD: |2 Actuzl State: A
SutolncAddr 65534
l----- - .
Configaddr: 100z ] 1
1 Configuration 1
[ —— o |

Figure Double click Slave to show the Slave interface

ol Ec-Slave Configuration (SlavelD:0(1001) SGDTEwenxAUx EtherCAT(CoE) SERVOFACK Revt.01

= PDO Mapping Distributed Clock
| b+ RxPDO Content
Apply Distributed Clock configuration to others. (Only for the same type)

- Please check the devices what you want to applhy.

Belect f Unslect A1

;} EEPROM
Contfigured Station ... Belect Blave ID Hame

Figure Ec-Slave Configuration
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Users can observe/reset DC parameters on the Ec-Slave Configuration interface.
For information about DC, please refer to the Slave manual. NexMotion Studio will
set DC as preset parameters according to ESI content. If the connected Slave module
does not support DC parameter settings, there is no "Distributed Clock™ option
available on the "Ec-Slave Configuration™ window.

The user may complete the following tasks on the "Distributed Clock™ and "Dc
Content" feature pages:

1. Apply DC parameters to other Slave modules

2. Check and set DC-related parameters

The tasks are detailed as follows:

B Apply DC parameters to other Slave modules

Click on the Distributed Clock option on the left side of the Ec-Slave
Configuration window, with the right-side portion showing application settings; users
can apply the current DC settings to other identical modules by checking, as shown in
the following figure:

oS Ec-Slave Confignration (SlavelD:03¢1001) SGD7E-wxxAlx EtherCATICoE) SERVOFPACK Revh.01 x
(=} PD0O Mapping Distributed Clock
i i+ RxPDO Content
TPDO Content Apply Distributed Clock configuration to others. (Only for the same type)
FDO Mepping - Please check the devices what you want to apphy.
— — — — — — — — — — —
De Cantent Selest/ Unselect A
=+  EEFROM
i Comfigured Statinn 4 Select Blave [0 Name
(1002) 3GD 783000 Ox EtherC A T{CoE) SERVOPACK Reva.01
I 2 (1003) 3GD7E-ro0ccl Ox EtherC A T{CoE) SERVOPACK Reva.0l I
kS (1004) 3GD7E-2o0ct0x EtherC A T(CoE) BERVOPACK Reva0l
I 4 (1005 3GD7E-re0oul Ox EtherC A T{CoE) BERVOPACK Reva0l I

Figure Apply current settings

B Check and set DC-related parameters
Select the Dc Content option on the left side of the Ec-Slave Configuration
window with Dc settings shown on the right. The user can adjust the DC setting
from the upper half of the list (the default value is obtained by the Slave module
ESI), or directly adjust the parameters setting field (not yet available) of the lower
half according to personal needs, as manifested below:
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ol Ec-Zlave Configuration (3lavelD:00(1001% SGDTE xxxxAlx EtherCATICoE)Y SERVOPACK RevG. 01 x
PDO Mapping BECOMEME _ _ _ . _ . C o e e e
RxPDO Content : : 1
! TP DO Comtont I Load DC configuration from EtherCAT Slave Information (ESI):  DC SyncO - 1
H e o o o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
H FDO Mapping

e e e = = = e e e = = e e = = = e e e e = e = =y

= Diztributed Clock

£}  EEFROM

Use as potential Reference Clock

I
1 1
! Activate SYNC Operati i : !
Configured Station A... peration (0x0981.0) Sync Unit Cycle (us): |1000 | 1
: SYMC 0 1
1 Enable 1
1 Cycle Time (us): Shift Time (us): 1
1 Sync Unit Cycle x1 + 1000 x0 + o 1
1 User Defined 1000 (SYNC 0 Cycle) (User Defined) 1
: = |1000 us :
1 SYNC 1 1
1 Enable 1
1 Cycle Time (us): shift Time (us): 1
I Sync Unit Cycle + 0 = 1000 us 1
! @ SYNC 0 Cycle x1 (User Defined) U
1 1
1 1
1

Save Cancel

Figure Select DC mode/Set DC-related parameters
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3.3.4. Export EtherCAT Network Information (ENI) files

The user can use NexMotion Studio to make the current network topology of the
Project Explorer EtherCAT Master into the ENI file, including Slave Process data and
Slave set values, with the ENI file in xml format.

There are two methods to export EtherCAT Network Information (ENI) files:
(1) Popup Menu: Right click on the Project Explorer EtherCAT Master node and
select Export ENI file, as shown in the following figure:

i Mesdvlation Project 1 - NexMetion Studio

Froject View EtherCAT Motior Help

& » & I =«

Add master Nicconfig.  Scan slave Start Stop network
network

Corfiguration Opergtion
Projedt Explorer n X
= .. Solution - MexMotion Froject 1

= N \Je:r.MnﬂmPro]ecﬂ a) 1. Right click Master

COpen TopologyEditor
] |1D&2}A¥E52D}1501| +  Exgort EN] File I

n (1003) R ADVANCED K @, ScanSlave u

: .. T8l (1004) R ADVANCED N
_l ' Mation J  Start Metwor

Stop Metwork

2. Click Export ENT file

%4 Delete Master

Figure Export ENI with Popup Menu

(2) Click the Export ENI button: Double left click on the EtherCAT Master node of

Project Explorer to open the Master window, and select the Export ENI button
on the "Master Info™ window, as exhibited in the figure below:
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Project View

MexMotionProject1 - MexMation Studio
EtherCAT Motion Help

& ¥ & 9 9

Add master  Mic config.  Scan slave Start Stop network

networkc
Configuration )
Project Evploer . 1. Double click Master
= '. Solution - NexMetionProject 1

W

E) @ Motion

2 [}y NexMotionFroject 1

Al (1004) R ADVANCED M

Info  Control = Processlmage  Qualty

"B Master Name: [NexECHRDC | Masterm: [0 |

{1001) AXES200 16 Ch. ...
{1002) AXES200 16 Ch. ...
{1003) R ADVANCED M...

NIC INFO

Network Adapter Name: |’\"ULL |

MNULL
Description:

MAC Addr: |NULL |

SCAN NIC

Export ENL.. ‘ ﬁ 2. Click Export ENI file

Figure Export ENI by clicking Export ENI
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3.4. Motion setting
3.4.1. Append signle axis

3.4.1.1. Generate Edit Axis dialog window

(1) Menu toolbar
Select the_Edit Axis button from the "Motion" menu to create a "Edit Axis" dialog window.

& ] MexMotionProject 1 - NexMotion Studio - a x
Project View EtherCAT Mation Help -

Edit Ais | Edit Group  Mapping Edit Axis x
Fg
B Current Axis Tree Axis Mechanical Lbrary o
Project Explorer
| [ 5 nocon
(=] M olution - NexMotion Project
# U Templete Yaskawa Sig
=F 1) NexMationProject1 ﬁ T
N - Templete Yaskawa Sig
‘l_) ‘ EtherCAT 4 Down - Templete Pansonic AS..
=+ [@ Motion
o - Templete Pansonic AG..
= :Eh;lemory Templete Sanyodenki
I Input
P - Templete Omron Ether.
S 4 Append P
: Output - Templets Deta AZE ...
E - Templete Hiwin D2 Eth...
- {y, Group A et |

4 i | »

OK Cancel

Status

Figure Menu toolbar-open the Edit Axis window

(2) Dendritic nodes

On the Axis node in Project Explorer, right click the mouse button to show a pop-up
window, and press Edit Axis on the pop-up window to produce an Edit Axis dialog
window.
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=} MexMation Project 1 - NexMation Studio

Project View EtherCAT Motion

&a’\'alaﬁ@:\h’s

Edit fods  Edit Group  Mapping System Group Operation  Simulation  Shutdown
Parameter Pammeter Parameter
Conrfiguration Parameters Caontrol
Project Explorer oL X

= '. Salution - NexMotionProject 1
[=+ [7) MexMationProject1
(RN BtherCAT
|_} ' Motion
= [E I3 Memany

#  Edit Axis Parameters
% Motor Mapping Window
# Al Axis Control

Figure Project Explorer-open the Edit Axis window

3.4.1.2. Edit Axis dialog window operating instructions

(1) Information description

On the Edit Axis window, click the information display icon in the upper
right corner to show the Mechanical Information dialog window, which displays
the parameter mformatlon and icons of thls mechanlcal structure. .

ionProject1 - NexMot [= I
Project View EtherCAT Motion Help -

4 4 B 2 € 4 N0

Edt Ads EdtGoup M

Edit Axis x
Configuration 1
Project Explorer Current Axis Tree Axis Mechanical Libraf 0
= %, Soluton - Nexvotic [ L NEXCON
& | NedidtionPiog 85 Mechanical Information x
(3N EtherCAT
£+ @ Motion e
=3 r 10 Mem Vendor Namw NEXCOM
H Sl Vendor ID
[~ Out Product

ProductID 1

&, Group Revison 0
Name Templete Ya...

Property -
Pitch 360
Gear Mechar 1
Gear Motor 1
< Encoder Res 1048576
= Encoder Dire 0
Encoder Typ 1
Postion unit degree
Soft postive 0
Soft posttive 20000
Soft negative 0
I | —m

Figure Edit Axis &Mechanical Information windows

(2) Append single axis objects
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On the Edit Axis Tree dialog window, the Axis Mechanical Library on the right
represents a variety of mechanical structure descriptions that can be added to the Axis
nodes under Motion. Select the mechanical structure to be added, and then double left
click the mouse button or press the Append button to add the specified mechanical
structure to the Axis node under Motion.

Edit Axis x
Current Axis Tree Axis Mechanical Library o
] NEXCOM

(0) Templete Yaskawa Sig & Up Templete Yaskawa Sig... |
- (1) Templete Yaskawa Sig i~ Templete Yaskawa Sig...
w Down Templete Pansonic A5,

Templete Pansonic AG...
Templete Saryodenki ...
Templete Omron Ether...
i Templete Detta AZE Bt ..
‘... Templete Hinin D2 Eth..

< Insert

Delete

4 n [

oK Cancel

Figure Append uniaxial objects to Current Axis Tree

(3) Insert uniaxial objects

Select the mechanical structure in the right part you want to insert, choose the
position to insert in the Axis node on the left, and the added node will appear above
the specified insertion location.
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Edit Axis x
Current Axis Tree Axis Mechanical Library o
=) Ais | (=] NEXCOM
% Up - Templete Yaskawa Sig...
- Templete Yaskawa Sig...
% Down Templete Pansonic AS...
- Templete Pansonic AB...
- Templete Sanyodenki ...
| Append - Templete Omron Ether...
- Templete Delta AZE Bt
& Inser | | . Templete Hiwin D2 Eth...
Delete
A [l ’
0K |  Cancel |

Figure Insert uniaxial objects to Current Axis Tree(before)

Edit Axis x
Current Axis Tree Axis Mechanical Library o
=] S =] NEXCOM
(0) Templete Pansonic A5 % Up - Templete Yaskawa Sig...
smplete Yaskawa Sig - Templete Yaskawa Sig...
{2) Templete Yaskawa Sig % Down Templete Pansonic AS...
- Templete Pansonic AB...
- Templete Sanyodenki ...
| Append - Templete Omron Ether...
- Templete Delta AZE Bt
- Templete Hiwin D2 Bth...
Delete
pj T ’

0K |  Cancel |

Figurelnsert uniaxial objects to Current Axis Tree (after)

(4) Adjust the sequence of uniaxial topology nodes

The Axis topology node sequence in the left portion can be moved to the desired

order by the Up and Down buttons.
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Edit Axis

Current Axis Tree

=] Hods

(1) Templete Pansonic A5

{2) Templete Yaskawa Sig

(0} Templete Yaskawa Sig m:

X

Axis Mechanical Library o

=] NEXCOM
- Templete Yaskawa Sig...
- Templete Yaskawa Sig...

Templete Pansonic AS...

<l Append
<l Insert

Delete

- Templete Pansonic AB...
- Templete Sanyodenki ...
- Templete Omron Ether...
- Templete Delta AZE Bt
- Templete Hiwin D2 Bth...

0K |  Cancel |

Figure Adjust the order of objects in Current Axis Tree

(5) Delete uniaxial objects

Specify the node you want to delete in Axis on the left, and then press the Delete button.

Edit Axis

Current Axis Tree

x

Axis Mechanical Library o

=] Hods

(0) Templete Yaskawa Sig % Up
(1) Templete Pansonic A5

.. (2) Templete Yaskawa Sig

<l Append
< Insert

Delete |

[=] NEXCOM

- Templete Yaskawa Sig...
- Templete Yaskawa Sig...
- Templete Pansonic AB...
- Templete Sanyodenki ...
- Templete Omron Ether...
- Templete Delta AZE Et..
- Templete Hiwin D2 Bth...

0K | Cancel |

Figure Delete Current Axis Tree objects (before)
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[ [ [ |
Edit Axis
Current Axis Tree
=] Auiz
b (0) Templete Yaskawa Sig) 4 Up
(1) Templete Yaskawa Sig
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Figure Delete Current Axis Tree objects (after)

(6) OK and Cancel

Press the OK button, the newly appended mechanical structure will appear in the
Axis node of Project Explorer. If you press Cancel, you will abandon the current

settings, and the Axis node will not change.

Edit Axis
Current Axis Tree
=] Mods
L (0) Templete Yaskawa Sig. 4 Up
(1) Templete Yaskawa Sig
4 Down
<l Append
“  Insert
A ’

b4

Axis Mechanical Library o

=] NEXCOM
- Templete Yaskawa Sig...
- Templete Yaskawa Sig...

Templete Pansonic AB...

- Templete Pansonic AB...

- Templete Sanyodenk ...
- Templete Omron Ether. ..
- Templete Delta AZE Et...
- Templete Hiwin D2 Eth...

[ ok || cancel |

Figure OK for editing
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Figure Update Project Explorer
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3.4.2. Edit Group
3.4.2.1. Create Edit Group dialog window

(1) Menu toolbar

Select the Edit Group button from the "Motion" menu to create an "Edit
Group" dialog window.

Jo NexMo

ect1 - NexMotion Studio

Project View EtherCAT Motion Help

0|4 M0 ® 4 B A

Edit Axis| Edit Group | Mapping Edit Group x
P

Configuration
Current Group Tree Group Mechanical Library 0
Project Explorer

= '. Solution - NexMotionProject 1 |

=% 1) NexMotionProject w U ‘
(3N EtherCAT -

= ' Motion ¥ Down ‘

| Append ‘

i 2 (0) Templete Yas Al Insert [
? (1) Templete Yag

4 i | »

oK | Cancel

Figure Menu toolbar-open the Edit Group window

(2) Dendritic nodes

On the group node in Project Explorer, right click the mouse button to show a pop-up

window, and press Edit Group on the pop-up window to produce an Edit Group dialog
window.
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Figure Project Explorer—open the Edit Group window

3.4.2.2. Edit Axis Group window operating instructions

(1) Information description

On the Edit Group window, click the information display icon in the upper right
corner to show the Mechanical Information dialog window, which displays the
parameters of this mechanical structure.

d NexMotionProject 1 - NexMotion Studio
Project View EtherCAT Motion Help
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4 A B 2 ® 4 ¥ A
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ProductiD 2
Revision 0
Name Hiwin-RA605
Language 2
Type 1

Property
KP count 24

» KP List

i » Cartesian Info
— Audis count 6
» Ads List

Figure Edit Axis Group &Mechanical Information windows

52



NE(COM

(2) Append axis group objects

On the Edit Group Tree dialog window, the Group Mechanical Library on the right
represents a variety of mechanical structure descriptions that can be added to the Group
nodes under Motion. Select the mechanical structure to be added, and then double left
click the mouse button or press the Append button to add the specified mechanical

structure to the Group node under Motion.
Edit Group x

Current Group Tree Group Mechanical Library o

[z NEXCOM

Templete XY-Table
- Templete XYZ-Table
- Mini-Delta

i Down

< Insert

Delete

L | il »

QK Cancel

Figure Append uniaxial objects to Current Axis Tree

(3) Insert axis group objects
Select the mechanical structure in the right part you want to insert, choose the
position to insert in the Group node on the left, and the added node will appear above

the specified insertion location.

53



Edit Group x

Group Mechanical Library o

] (=} NEXCOM
{0) Hiwin-RARDS & Up Templete XY-Table

Current Group Tree

<| Append -~ RD403

< Insert

Delete

L
g

0

5

i »

oK |  Cancel |

Figure Insert uniaxial objects to Current Group Tree (before)

Edit Group x

Group Mechanical Library o

=+ NEXCOM
Up - Templete XY-Table

Current Group Tree

4 |E
g
5
5

Delete

Do |

i »

oK |  Cancel |

Figure Insert uniaxial objects to Current Group Tree (after)

(4) Adjust the sequence of axis group topology nodes

The Group topology node sequence in the left portion can be moved to the

desired order by the Up and Down buttons.
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(5) Delete axis group objects
Specify the node you want to delete in Group on the left, and then press the Delete button.

Figure Adjust the order of objects in Current Group Tree
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Edit Group

Current Group Tree

=] Group

(0) PMC_Scara

& Up
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< Append
<l Insert

b

Group Mechanical Library o

(=} NEXCOM
b Templete XY-Table
.. Templete XYZ-Table

OK |  Cancel |

Figure Delete Current Group Tree objects (after)

(6) OK and Cancel
Press the OK button, the newly appended mechanical structure will appear in the

Axis node of Project Explorer. If you press Cancel, you will abandon the current

settings, and the Group node will not change.

Edit Group

Current Group Tree

=] Group

{0) PMC_Scara

w Up
4 Down
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<l Insert
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[ ok ]| Cancel |
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Figure Update the Edit Group content to Project Explorer
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3.4.3. Motor mapping
3.4.3.1. Generate Motor Mapping dialog window

(1) Menu toolbar

Choose the Mapping button from the "Motion" menu to create an Motor
Mapping dialog window.

d NexMot

les ionProject 1 - NexMotion Studio

Project View EtherCAT Motion Help

H L[IA (M 2 ® 4 B 3
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4| i | 4

oK | Cancel

Figure Menu toolbar-open the Motor Mapping dialog window

(2) Project Explorer

On the Axis node in Project Explorer, right click the mouse button to show a pop-up

window, and press Motor Mapping Window on the pop-up window to produce a Motor
Mapping dialog window.
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Figure Project Explorer—open the Motor Mapping dialog window

3.4.3.2. Motor mapping dialog window operating instructions

(1) Mapping

In terms of motor mapping, the physical motor (please refer to 3.2 for how to
append physical motor) added by EtherCAT is mapped to the corresponding
mechanical uniaxial structure or the single axis in the axis group. Specify the
mechanical structure node on the left first before specifying the physical motor on
the right side, and then press the Mapping button to assign the physical motor to the
mechanical structure.
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Figure Edit motor mapping (before)

The specified physical motor will show a grey-based color, and the child node of

the physical motor will appear on the specified mechanical structure node.

Motor Mapping Window x

Current Motion Tree Servo Drive List

[t Pods
- C} (0) Templete Yaskawa Sig
i [}~ (1003) R ADVANCED
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Figure Edit motor mapping (after)

(2) Un-Mapping
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Specify the motor nodes that have been mapped under the mechanical structure on
the left, and press the Un-Mapping button to cancel the physical motor mapping.

Motor Mapping Window
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Figure Cancel motor mapping (before)
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Figure Cancel motor mapping (after)

(3) OK and Cancel
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Motor Mapping Window x
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Figure OK for motor mapping editing
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Figure Update motor mapping editing to Project Explorer

e

I/O setting

3.4.4.1. Generate 1/0 mapping dialog window

On the 10 Memory node under Motion in Project Explorer, right click the mouse

button to show a pop-up window, and press 10 Memory Mapping on the pop-up
window to produce an I/0 Memory Mapping dialog window.

62



‘o

o NexMotionProject1 - NexMotion Studio

A A

Operation  Simulation  Shutdown

Project View EtherCAT Motion Help

» 4 '«‘»;-toa»‘&’

Edit Axis Edit Group Mapping System Group

Parameter Palameter Parameter
Configuration Parameters Control

Project Explorer o X

' = '. Solution - NexMotionProject 1
E}- B3] NexMotionProject 1
(1N EtherCAT

[* 10 Memory Mapping

& [ Input

i e [T Output
o ot Ace

i L.? (0) Templete Yaskawa Si...

(1) Templete Yaskawa Sl... 3

Figure Click the IO Memory Mapping button
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=) 10 Memory Mapping
e Input memory map
L. Output memory map Auto Mapping
Mem 5 Slave  Global N
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Dowin

Del

Add

0K Cancel

Figure Memory Mapping window

3.4.4.2. 1/0 mapping dialog window operating instructions
(1) Auto Mapping

When you first open the I/O Memory Mapping window, the modules that can be
mapped will not be automatically queued until you press Auto Mapping or Edit. The
Auto _Mapping button will automatically queue the modules that are already added
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(except Servo Drive) under EtherCAT in Project Explorer to the corresponding Input

area or Output area.

2
Project View EtherCAT

» 4 3

Edit Ads Edit Group Mapping

Configuration
Project Explorer

(=) +' Solution - NexMotionProject 1
(= ) NexMotionProject 1

(2R EtherCAT

=+ Master-0

(=} @ Motion

a 10 Memory
[ Input
e [ Output

.80 (1001) AXE9200 16 Ch. ..
W (1002) AXE9200 16 Ch. ... o | Sz
{2 (1003) R ADVANCED M...
{2 (1004) R ADVANCED M...
I3 (1005) R ADVANCED M...
2 (1006) R ADVANCED M...
3 (1007) R ADVANCED M...
{2 (1008) R ADVANCED M...

Mation Help

B L € A

System Axis Group
Parameter Parameter Parameter

A

Operation  Simulation  Shutdown

NexMotionProject 1 - NexMotion Studio

P
/O Memory Mapping

(=] 10 Memory Mapping

Figure Auto Mapping button
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Figure Input memory map area
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Specify the device that you want to arrange order, and press Up or Down to adjust the

order of 1/0 Mapping.

/O Memory Mapping

x
(=] 10 Memary Mapping
P memen e
L. Qutput memory map Auto Mapping
Mem Size Slave | Global Name
Off et o] Offset
{1001) AXES200 16 Ch. Dig. In-/Output ZxMI| Up
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Dowir}
Del
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oK | Cancel
Figure Adjust 10 Mapping (before)
/O Memory Mapping x
(=] 10 Memary Mapping
P memen e
L. Qutput memory map Auto Mapping
Mem 5 Slave | Global "
Offset = D Offset ame
Up
Dowin
Del
Add

OK |

Cancel |

(3) Del

Specify the device you want to remove, and press the Del button to delete the device

specified in 1/0 Mapping.
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Figure Delete 10 Mapping (before)
/O Memory Mapping x
=] 10 Memory Mapping
P memeny e
e Dutput memory map FrmEr
Mem Si Slave Global N
Offset e D Offset ame
{1001) AXES200 16 Ch. Dig. In-/Output 2l Up
Down
Del
Add
0K | Cancel

Figure Delete 10 Mapping (after)

(4) Add
Press the Add button to pop up the Add Input(Output) Memory Mapping dialog window.
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Figure Add Input(Output) Memory Mapping window

On the Add Input (Output) Memory Mapping dialog window, you may choose to
add all the devices that have been set up under EtherCAT in Project Explorer,
including Servo Drive. Check the left-side box of the device you want to add, and

press OK.

Note: The current version does not support the selection of different objects in a

single device as a mapping object.
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Figure Select the device mapped to the IO Map Memory area.
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Figure Add the device to the 10 Map Memory area

(5) OK or Cancel
After the OK button is pressed, the newly added I/0O Mapping device will appear

in the Input and Output nodes under 1/0O Memory in Project Explorer. If pressing
Cancel, you will abandon the current setting, and the I/O Memory node will not
change.
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Figure Add the device to Project Explorer IO Memory nodes
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3.5. Output NCF file
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4. NexMotion Studio Operating Instructions
4.1. EtherCAT operation

This chapter introduces the EtherCAT-related operation interface provided by
NexMotion Studio, which can be used by the user to control online Slave and obtain
internal information of Slave.

The flow chart for operating EtherCAT is presented below. This chapter will introduce
“Switch EtherCAT state,” “Read and write Process Data,” “CoE-SDO network,” “Slave
function test,” and relevant operation interfaces. For the rest, please refer to 3.2 and 3.3
chapters.

Add EtherCAT master

Configure network interface card
(Nic. Config.)

Scan slave station module (scan slave)

Edit Process Data

Start Network

Output ENI file

Switch EtherCAT state (Pre-Op, Safe-Op, Op)

Read and write Process Data

CoE-SDO network

Slave function test

Stop Network
EtherCAT state = Init

Figure EtherCAT operation process
70



[ | [ |
4.1.1. Master operation interface

The Master operation interface is made up of three pages:
"Info,"” "Control,” and "Processimage.” Users can get Master
information from these three pages, switch the Master state and
browse all Slave ProcessData information, which are detailed in the
following sections.

4.1.1.1. Master Info operation page

The Info operation page comes with the following functions:

M Basic information on Master: Master Name, Master ID, and specified network
card information

B SCAN NIC button: Network topology scanning of the NIC currently set by
Master

B Export ENI button: Export EtherCAT Network Information (ENI) files

As shown below:

‘_Q MexMationProject 1 - NexMation Studic

Project Wiew EtherCAT Mation Help

5 W & J -

Add master Nic config.  Scan slave Start Stop network

network
Configuration Operation
Project Explorer R X Master-0 X
= .n Solution - NexMotionProject 1 Info  Control = Processimage = Quality
(=[] NexMotionProject 1
=N\ EtherCAT Master Name: | MexECMREx | MasterID: l:l

M8 (1001) AXES200 16 Ch. . NIC INFO
.88 (1002) AXES200 16 Ch. ... .
[ (1003) R ADVANCED M... Network Adapter Name: | NicO-Intel 82574L |
[l (1004) R ADVANCED M... _ :
uE| (1005) R ADVANCED M. glct_[]ctlel])—Intel 82574L ( 10 Shaves
[l (1006) R ADVANCED M... Description: shece
[ (1007) R ADVANCED M...
8 -8l (1008) R ADVANCED M. MAC Addr: D:10:f3:33:e7:f5
[E33 Mation
SCAN NIC
Export EML..

Figure Master Info page
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[ | [ |
4.1.1.2. Master Control operation page

The user can set Master cycle time, EtherCAT Master state switch operation
through this page to display the Master actual state, and all the slave states on the
network topology.

The following table shows Master Actual state:
Table Master Actual State

Master state | State description

N/A No network has been started on Slave.

Init

Pre-Op

Safe-Op State Machine defined by EtherCAT

Op

Boot

Error Network connection error

Slave retry Connection lost. Master is restoring the connection

The user selects the four buttons in State Machine Control to switch the Master
state and see whether the Master state has been switched successfully by looking at
the status displayed in the lower right corner of Master Actual State and NexMotion
Studio, with the following four images showing the results of the successful switch of
these four states.
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Add maser MNccorfig Scan dave tart ﬁnpnel'm:\dc
emerk
Corfiguration Cperation

Proect Exporer n x -
1) Salion - NexationProject 1 Info  Control | Procesclmage  Qualty
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[
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Figure EtherCAT Master in Op State
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Figure EtherCAT Master in Safe Op State
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Figure EtherCAT Master in Pre Op State

When the Master state switches to Init, NexMotion Studio will enter Config.Init state,
as shown below:
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13 MexMotionProject 1 - NexMotion Studio - a X
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Add master Nic config.  Scan slave Start Stop network
network

Conrfiguration Operation
a1 :
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1 1001 SGDV-E1 EtherCAT(CoE) SERVOPACK RevE Init
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- P PP . MR ———————
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Figure NexMotion Studio enters Config. Init state

When the Master state is either in the ProOp, SafeOp or Op, it means that Master
has started to networked with slave. If an abnormal break occurs at this time, such as
network line loosening, the Master Actual State will show "Slave retry,” while the

state of NexMotion Studio will switch to Config. Stopped, as shown below:

& NexMotionProject 1 - NexMotion Studio - 0O x

Project View EtherCAT Motion Help —

& W G s

Add master  Nic config. Scan slave Start

network
Configuration Operation
o a x .
=] /g Solution - NexMotionProject 1 Info  Control = Processlmage = Quality

1) NexMotionProject 1

Master Cycle Time 1000 v us
(1001) SGDV-.. State Machine Control
. (1002) SGDV-... |
seck
wore (1003) EK110.. PreOp SafeOp Op
; {1004) EL... 1
(1005 EL.. _________I
L%’ (1006)EL... I_Master Actual State:
— — — — -
=8 (1007 750-35...

Il Ecsive swius

Id Config. Addr. Slave Name State
1o 1000 SGDV-E1 EtherCAT(CoE) SERVOPACK Rev5 Slave retry A
(1010)16-... | | 1 1001 SGDV-E1 EtherCAT(CoE) SERVOPACK Rev5 Slave retry
[} @ Motion 2 1002 EK1100 EtherCAT Coupler (2A E-Bus) Slave retry
3 1003 EL1098 8Ch. Dig. Input 24V, 1077, negative Slave retry
4 1004 EL2088 8Ch. Dig. Output 24V, 0.5A, switching to negative  Slave retry
5 1005 EL3004 4Ch. Ana. Input +/-10V Slave retry
6 1006 750-354 EtherCat fieldbus coupler Slave retry
7 1007 EtherCAT to E-BUS adapter Module _S!a_ve retz —_—

Figure Master enters Slave retry state
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4.1.1.3. Master ProcessImage operation page

The ProcessImage operation page displays all the Process Data information that
Master currently connects to slave. Process Image is divided into two forms: Input
and Output, covering:

B Slave Id: Slave's location on the topology, beginning with 0
Variable Name: Mapped slave object name
Data Type: Mapped slave object’s data format
Byte Size: Mapped slave object’s data length
Byte Offset: The location of the mapped slave object on the Processimage

memory
B Online Value: The current value of the object

The user can select the Online Value displayed to be decimal or hexadecimal
from the Hex control item on the page, with the default being the control item not
checked, and the online value decimal. To switch to hexadecimal, check the control
item of Hex. Please note that when the Hex control is ticked, the format of the input
parameter should be in line with the hexadecimal system, and the Master State
switched to the Op State, so that the input values can be valid, as shown below:

;_‘;. MexMotionProject 1 - NexMotion Studio - [m] x

Project View EtherCAT Mation Help =

- - [ =Y

] d ny
dd master  Nic config. Scan slave Stait  Stop network
network
Conrfiguration Operation
Project Explorer p x -
a ; Solution - NexMotion Project 1 Info | Control Processlmage = Quality
=+ [} NexMotionProject 1
(N BtherCAT Input: [P Hex
—— - —
Slave Id Variable Name Data Type Byte Size Byte Offset I Online Value I
b 0 Status word UINT 20 11640 | 1560 I
0| Posttion actual v...| DINT 40 1180 2
1| Status word UINT 20 1220 I 560 1
( 1 Position actual v...| DINT 40 1240 I 2 I
(1008) EL 3| Input EOOL 01 1280 1 (1] 1
(1007 750-35 3. Inout BOOL 01 1281 0 |
; ! Qutput: [E] Hex
(=HE (1008) EtherC...
j (1008) 16- Slave Id Variable Name Data Type Byte Size Byte Offsst Cnling Value
L (1010) 16- » 0 Cortrol word UINT 20 290 0
[+ ' Mation 0 Target position DINT 40 91.0 1]
1 Control word UINT 20 95.0 ]
1 Target position DINT 40 7.0 1]
4 Output BOOL 01 1010 o
4 Output BOOL 0.1 1011 ]
4 Qutput BOOL 0.1 0.2 0

(T o
Figure Master ProcessImage page (decimal display)
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Lol (1004 EL 1 Status word UINT 20 1220 618 |
(1008) EL.. 1 Position actual v... DINT 40 1240 1 o 1
L (1006) EL 3 Input BOOL 01 1280 ] &
B 007 750-35. 3 Inout BOOL 0.1 1281 (%) 1
L ——a
: Output: [F] Hex
(ZHE) (1008) EtherC.
Slave Id Variable Name | Data Type Byte Size Byte Offset Orline Value
3 0 Control word UINT 20 29.0 [} -~
(&} @ Motion 0 Target positon | DINT 40 91.0 ]
1 Control word UINT 20 95.0 ]
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4 Output BOOL 01 101.0 Q
4 Output BOOL 01 1011 ]
4 Output BOOL 01 1012 ] -

T e
Figure Master Processimage page (hexadecimal display)
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4.1.2. Slave operation interface
4.1.2.1. Slave Devinfo operation interface

The "Slave Devinfo" page provides basic information about Slave, such as
vendor name, Slave type and name, while there is also a Configuration button to open
the slave advanced settings window. Please note that if Master and slave are
networking (Master state in eithr Pro-Op, Safe-Op or Op), this function will be closed.
To make advanced settings for slave, switch the Master state to Init state, as
manifested in the following figure:

2 NexMotionProject1 - NexMotion Studio - [m] X
Project View EtherCAT Motion Help a
& W & 3 9
Add master Nic config. Scan slave Start Stop network
network
Configuration Operation
Project Explorer Ll (1001) SGDV-E1 BtherCAT(CoE) SERVOPACK Revd X v

= .. Solution - NexMotionProject 1 Devinfo PDO CoE-SDO CiA402
é} 0 NexMotionProject 1
21\ EtherCAT ;

LJ : Master -0 Name: ‘KIODI) SGDV-E1 EtherCAT(CoE) SERVOPACK Revs

1K (1001) SGDV-..

if, (1002) SGDV-...

Type: |Standard Device

|
\
Vendor: ‘ Yaskawa Electric Corporation ‘
|

Identification: { 0x539 0x2200001 0x50000
(Vendorld) (ProductCode) (RevisionNo)
LB 75050/ Slave Addressing Slave State
=HE) (1008) EtherC... -~ =z ]
L. 8 (1009)16-.. SlavelD: |0 ‘ Actual State: Init ‘

.M (1010) 16-...
G+ @ Motion

AutolncAddr: |0 ‘

ConfigAddr: | 1001 \ - ‘
L onfiguration

Figure Slave operation page: Devinfo
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4.1.2.2. Slave PDO operation page

The "Slave PDO" page mainly shows the details on Slave Precess Data. The
Process Image is divided into two blocks: Input and Output, with each block
containing Local offset(byte), Name, Type, Global offset(byte), Size(byte), and
Online Value. Users can choose the Online Value to be displayed in decimal or
hexadecimal systems. The Input and Output block display mode is switched via the
Hex control item above the block, with the default being the control item not checked,
and the online value decimal. To switch to hexadecimal, check the control item of
Hex. Please note that when the Hex control is ticked, the format of the input
parameter should be in line with the hexadecimal system, and the Master State
switched to the Op State, so that the input values can be valid, as shown below:

5] NexMationProject 1 - NexMotion Studio - O x
Project WView EtherCAT Motion Help =
& ¥ @ "
Add master  Mic config.  Scan slave Start Stop network
network
Corfiguration Operation
Project Explorer LRl (1001) SGDV-E1 EtherCAT(CoE) SERVOPACK Revd X A
= *. Solution - MexMotion Project 1 Devinfo FDO CoE-SDO Ciadnz
.j } MexMotionProject 1
d‘ EtherCAT Input: (Slave to Master) [ Hex
=; .I':ﬂster- 0 Local Offzetibyte) | Name Type Global Offsetbyte)  Sizelbyte) Online Value
: » 00 Status word UINT 116.0 20 1560
or 20 Position actual v... | DINT 118.0 40 -3
R (1003) EK110... petlon ELEY
Output: (Master to Slave) [[] Hex
Local Offsetfbyte)  Name Type Global Offsetibyte) | Sizelbyte) Orline Value
v 00 Control word UINT 83.0 20 0
20 Target position DINT 91.0 40 0
EtherCAT : Config. Op -

Figure Slave operation page: PDO
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4.1.2.3. Slave CoE-SDO operation page

CANOpen technology has been a fairly common and mature technology in the
application of industrial automation. The EtherCAT protocol implements this
CANOpen protocol in terms of application; that is, "CANOpen over EtherCAT
(CoE)."

The EtherCAT Slave supporting the CoE protocol can read and write CoE
objects that are made available in Slave through the CoE-SDO operation interface.

It should be noted that the object data will be updated periodically when the "CoE
object"” is mapped to ProcessData, and thus when the user writes values to the mapped
"CoE object" via the "CoE-SDO" operation interface, the values will be immediately
overwritten by that of ProcessData.

This operation page, based on the "CoE object™ nature, is subdivided into four
sub-pages: 0x1000~0x1FFF, 0x2000~0x5FFF, 0x6000~0x9FFF, and
0xA000~0xFFFF, as shown in the following figure:

‘;r;’. MNexMoationProject 1 - NexMotion Studia - (m] b4
Project View EtherCAT Motion Help =
8 ¥ © P
Add master  Mic corfig.  Scan slave Stat  Stop network
network
Configuration Operation
Project Explarer LAl (1001) SGDV-E1 BtherCAT(CoE) SERVOPACK Revd  x -
= .- Solution - NexMation Project 1 Devinfo FDO CoE-500 GiA402
=+ B} MexMotionProject 1
;}‘ EtherCAT Profile Objects [C] Auto Update Refresh
=+ Master-0
1 1000-1FFF | 2000-5FFF 60D0-9FFF | ADDO-FFFF
Index Mame Access Pdo Mapping Value
(1004 EL.. Device Type RO NO 00020152 (131474) ol
! {1005) EL.. Ermor Register RO NO 00 (0}
’ (1006} EL.. Manufacturer Device... RO NO
(1007) 750-35... Manufacturer Hardw... RO MO
i Manufacturer Softwa... RO NO L
Store Parameters RO NO 1
.ﬂ 1011:00 Restore Default Para... RO NO
ﬂ 1018:00 Identity Object RO NO
1} 10F1:00 Sync Emor Seftings RO MNO
[ 1600:00 1st receive PDO Ma... RW NO
_t} 1601:00 2nd receive PDO Ma... RW NO
ﬂ 1602:00 3d receive PDO Ma RW MO
1} 1603:00 4th receive PDO Ma... RW NO
[ 1A00:00 1st transmit PDO Ma... RW NO
(&} 1A01:00 2nd transmit PDO Ma... RW ND s

Figure Slave operation page: CoE-SDO

The way to edit object value: Double click the left mouse button for the line of
the objects to be edited to pop up the edit window: Set CoE Object Value Dialog. The
user can choose to edit using the decimal or hexadecimal system and enter the value
in the corresponding field. Press the OK button when the editing is finished, and click
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the Cancel button if you want to abandon the edit, as shown in the figure below:
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Figure Set CoE Object Value Dialog

4.1.2.4. DIO operation interface

The DIO operation interface is option page, and if the type of Slave is the
integrated digital input and output device, the option page will display the DIO page,
which is divided into three sections:

(A) Digital output: Display corresponding light signals based on the slave digital
output bit quantity and value. The area will show the value of slave digital output
only when the Master is in the Safe-Op/Op state. To control the value of each bit
by clicking on the left mouse button, the Master state must first be switched to the
Op state.

(B) Digital output cyclic control: Control the digital output value in the way of a marquee.
(C) Digital input: Display corresponding light signals based on the slave digital input

bit quantity and value. The area will show the value of slave digital input only
when the Master is in the Safe-Op/Op state.
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Figure Option page: DIO (Config. Stopped state)
&3 NexMotionProject 1 - NexMotion Studio - a x
Project Wiew EtherCAT Motion Help =
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Add master Nic corfig. Scan slave Sttt Stop network
network
Configuration Operation
Project Explorer r x (1003) NEIC B1811, 16Ch. Digital Input/Output, Sinking X -

) g Solution - NexMationProject1 | Devinfo  PDO | CoESDO  DIO
2 [y NexMotionProject 1
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Figure Option page: DIO (EtherCAT Config. Op state)

Option page: DI page; if the type of Slave is digital input device, the option page
will display the DI page as well as corresponding light signals based on the digital
input bit quantity and value. The area will show the value of slave digital input only
when the Master is in the Safe-Op/Op state.
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Figure Option page: DI

Option page: DO page; if the type of Slave is digital output device, the option page will
display the DO page, which is divided into two blocks:

(A) Digital output: Display corresponding light signals based on the digital output bit
quantity and value. The area will show the value of slave digital output only when
the Master is in the Safe-Op/Op state. To control the value of each bit by clicking
the left mouse button, the Master state must first be switched to the Op state.

(B) Digital output cyclic control: Control the digital output value in the way of a marquee
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Figure Option page: DO
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4.1.3. CiA402 operation interface

The CiA402 operation interface is the option page, and if the type of Slave is the
driver with the CiA402 specification, the option page will display the CiA402 page, which
is divided into five parts:

(A) State Control: The user can control the value of driver Control Word with the following

six buttons:
No. | button Function
Disable Control bit 0, 1, 2, 3 turned off
Ready Control bit 1, 2 turned on

Control bit 0 off

3 Switch on | Control bit 0, 1, 2 turned on
Control bit 3 turned off
Enable Control bit 0, 1, 2, 3 turned on
Quick stop | Control bit 1 turned on
Control bit 2, 7 turned off

6 Fault reset | Control bit 7 turned on

P.S: The CiA402 state machine switches between No.1 to No.4. To switch the
driver to Enable (Servo on), the user must comply with the CiA402 specification.
Switch the driver to Servo on following the four states from button No.1, button
No.2....

In the process of Control, NexMotion Studio will synchronously read the online
value of Control Word from the driver through the network, and display it in the
Actual State and Control Word fields, so that the user can confirm whether there is
any exception during the switching process by reading the actual value of the driver.

(B) Status Word: Read the Status Word of the driver through the network. Because the
length of Status Word data is 16 bit and the on/ off of each bit represents different
meanings, in order for the user to be able to observe the change of the driver Status
Word more clearly, this zone is displayed in the form of bit. If the bit value is 1,
the control item will be displayed in the form of a tick; otherwise no tick.

(C) Axis Position Info: Read and display the Target Position and Actual Position of the
driver through the network.
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(D) Axis Operation Control: Select the motion mode to be set by the driver from the pull-
down menu of the Mode of operation before pressing the Set button to complete the
setting. NexMotion Studio will also read the driver's current Operation Mode Display
actual value and display it in the Operation Mode Display control item via the
network.

(E) Axis Control: This area provides the operation pages for the five motion modes, as
listed below:

B PP(Profile Position Mode)

PV/(Profile Velocity Mode)
Home(Homing Mode)

PT(Profile Torque Mode)

CSP(Cyclic Synchronized Position Mode)

Switch the Master state to Op state before using the CiA402 page for the actual
operation of the driver; otherwise, the page of CiA402 will be in the state of Lock, as
shown below:

o] NaxMaticrProjact 1 - NexMation Siudia - 0 Es

Poject  Yiew Ethier iction Help -

& v & 9 s

Addmesler Ncoorfig.  Scensave Stat etk
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(=l i Soksion - HexMationProject1 Devifo | PDO | CoESD0 | Cisan2 c
=i [} HexMotionFrojec 1 A "
%% BherCAT " [ peration k sl D |
Actual State: 0 Actuzl Pos: (M Mode OF Of on: Szt || Profle Poston (PP)
Disabk
Ready
Swibch ON
‘rofile Acc, (60 |
Enablel Sk O ~ )
Profle Dec. (5084 |
E o " o |
L ) Profie Vel (6081 )
EHE [!“'[':'3"““3 ControfWord: | g arfe el [BOAL) |
=) 18- L
! LB g 16
|*"I" Pt arget Pos, 1 {6074) argat Pos, 2 (607A)
B SEAZMEIE [ ] ser| [mmmn ] st
Sat 1 Set
ROY Artha E
Sw-0n Remata T L el
ic P1 and P2 when Targe hed STSBELD == 1)
Enabla Targ. reached ! e o
yohe  [1n i
Fault Intemal lmi
WVakOn DP. 12
Control bt denends, Plezse refer to Device user manuz
Q-stap | | OR. 13 ~ , .
Bt 5 i Bt 7 Bi 8 [Hat) Bt o
Sir-Dis Torgua bmit
Wam Safaty Halt O (bitg = 1 Hak OFF (bit8 = 0 -
Slahs

Figure The CiA402 page will appear in the state of lock

85



After switching the Master state to the Op state, NexMotion Studio will enter
EtherCAT Config.Op state, where the user can set the parameters of the driver
through the CiA402 page and operate each motion mode, as exhibited below:

# (1005) EK110...
i (1006) EL...
' (1007)EL...
 (1008)EL...
&0 (1009 75035...
EHE) (1010) EtherC...
i (1011)16-...

LM 1012 16-..

Enable(Servo ON)

Jich
OP

ControlWord: gx0

ALM Reset

Status Word

Statusword: 0x650

[T RDY  [C] Active

[] sw-0On Remote

[] Enable Targ. reached
[] Fault  [T] Internal limit
Volon [C] OP. 12

[T] Q-stop [F] OP. 13

Profile Acc. (6083):

Q NexMotionProject1 - NexMotion Studio - m]
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Add master Nic config. Scan slave Start Stop network
network
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| R
Profile Vel. (6081): C} set |

Target Pos. 1 (607A): Target Pos. 2 (607A):
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Move P1 (Bit4 0 ->1) Move P2 (Bit4 0 ->1)

Profile Dec. (6084):

Max. Profile Vel. (607F):

(Cyclic P1 and P2 when Target reached STS.Bit10 == 1)
[0 cycic  [10

Control Word

Control bit depends. Please refer to Device user manual

Al ms

[I8ts5 [F1Bt6 [[Bit7 Bit 8 (Halt) [ Bit9
Sw-Dis [] Torque limit

[T] warn  [[] Safety

o e

Figure The CiA402 page will appear in the state of unlock

Hak OFF (bt8 = 0) |

Halt ON (bit8 = 1)

After the Master switches to Op state, the support drive mode list of the driver
will pop up, users can determine whether the list pops up every time the CiA402 page

is opened by ticking Please don’t show me again below.
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[ [ ] ]
Slave # 2 support drive made list @
Driver Made Support

b : Profile Posttion Mode (PF) Yes

Praofile Velocity Mode (FV) Yes

Profile Torgue Mode (PT) Yes

Homing Made (Home) Yes
Interpolated Postion Mode (IF) Mo I

I Cyclic Synchronized Position {CSP) | Yes

Cyclic Synchronized Velocity (C5V) | Yes
Cyclic Synchronized Torgue (C5T) Yes

Please do not show me again

Figure support drive mode list

Please note that if the Object dictionary of the driver does not support the driver
mode (0x6052), the window will not pop up.

4.1.3.1. PP operation page

The PP Page is divided into three zones:

(A) Profile Position Parameter: Set the acceleration and deceleration and the maximum
speed parameter associated with the PP mode; after putting the desired value, press
the_Set button and the CiA402 page will write the value to the driver.

(B) Profile Position Control: Set the target position and the actual operation of the
motor. Please note that before the motor is running, switch the driver to Enable
(Servo on) through State Control first. This area provides two sets of Target
Position for the user to set. After the Set button is pressed, the corresponding
value will be written to the driver based on the Set button in the Target Position 1
or Target Position 2. For example, the user needs to press Move P1 to move the
motor to Target Position 1 while pressing Move P2 to move to Target Position 2. In
addition to a single Profile Position move, the PP page also provides Profile
Position periodic reciprocating motion, which is set in the following manner:

Stepl: Set the switchback station of reciprocating motion to Target Position 1
and Target Position 2.

Step2: Tick the Cyclic control item

Step3: Set the time interval between reciprocating motion, and put the time
interval to be set on the right side of the Cyclic control item, with the unit being

Millisecond.
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Step4: Press either Move P1 or Move P2 and selecting the button can be

determined based on where the user wants the motor to move first.

(C) Control Word: In this area, Control Word bit 5, bit 6, bit 7, and bit 9 are open to
users for control. If users need to control the value of Control Word bit 8, they can
directly select the Halt ON button below. Please refer to the driver's instructions
for the value of each bit of Control Word corresponding to the meaning.
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Corfipuration

Project Bplorer
=) 5y Belutior - MesxMiotian Project 1
= [l HexMiotionPrpsct ]
_?- S FheTAT

1 oW

FDO | CoE-500
SN T:rust Pos (0

Davinhe
Operation Mode Deplay:  Cycic Synchronized Poston (1
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Figure PP operation page
4.1.3.2. PV operation page

The PV Page is divided into three zones:

(A) Profile Velocity Parameter: Set the acceleration and deceleration and the maximum
speed parameter associated with the PV mode; after putting the desired value, press the_
Set button and the CiA402 page will write the value to the driver.

(B) Profile Velocity Control: Set the target position and the actual operation of the

motor. Please note that before the motor is running, switch the driver to Enable
(Servo on) through State Control first.
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(C) Control Word: In this area, Control Word bit 5, bit 6, bit 7, and bit 9 are open to
users for control. If users need to control the value of Control Word bit 8, they can
directly select the Halt ON button below. Please refer to the driver's instructions
for the value of each bit of Control Word corresponding to the meaning.

2 NexMotionProject1 - NexMotion Studio
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= :, Solution - NexMotionProject 1 Devinfo PDO CoE-SDO CiA402
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Figure PV operation page
4.1.3.3. HOME operation page

The Home Page is divided into three areas:

(A)Homing Parameter: Set the parameters associated with the Home mode, including
Home Method, Home Offset, Home Acceleration, Home Speed Switch, and
Home Speed Zero; after putting the desired value, press the Set button and the
CiA402 page will write the value to the driver. Please refer to the driver's
instructions for each value corresponding to the meaning.



(B) Homing Control: After setting the value in zone A, press the Control Word Bit
4 = 1 button if you want to start Home. To stop Home, press the Control Word
Bit 4 = 0 button or HaltON button, depending on the driver feature.

(C) Control Word: In this area, Control Word bit 5, bit 6, bit 7, and bit 9 are open to
users for control. If users need to control the value of Control Word bit 8, they can
directly select the Halt ON button below. Please refer to the driver's instructions
for the value of each bit of Control Word corresponding to the meaning.
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Figure Home operation page

4.1.3.4. PT operation page

(A) Profile Torque Parameter: Set the parameter associated with the PT mode; after
putting the desired value, press the Set button and the CiA402 page will write the
value to the driver. Please refer to the driver's instructions for each value
corresponding to the meaning.
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(B) Profile Torque Control: Set the Target Torque and the actual operation of the
motor. Please note that before the motor is running, switch the driver to Enable
(Servo on) through State Control first. This area provides two sets of Target
Torque for the user to set. To set the value of Target Torg.1 to the driver, press the_
Set to Target Torque button right below Target Torg.1.

(C) Control Word: In this area, Control Word bit 5, bit 6, bit 7, and bit 9 are open to
users for control. If users need to control the value of Control Word bit 8, they can
directly select the Halt ON button below. Please refer to the driver's instructions
for the value of each bit of Control Word corresponding to the meaning.
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Figure PT operation page

4.1.3.5. CSP operation page

(A) Cyclic Synchronized Position Control: Set the Target Position and the actual operation
of the motor. Please note that before the motor is running, switch the driver to Enable

(Servo on) through State Control first.
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In addition to entering the value directly into the Target Position field, the
user may fine tune the value in the Target Position field via the << and >>
buttons, with the value adjusted based on the one between the << and >> bottons

(B) Control Word: In this area, Control Word bit 8 is open to users for control. Press Halt
ON (Control bit 8 = 1) and the motor will stop running. To cancel Halt ON (Control
bit 8= 1), click Halt OFF (Control bit 8 = 0). Please refer to the driver's
instructions for the actual behavior of the motor after cliking Halt OFF (Control bit 8
=0).
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Figure CSP operation page
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4.2. Motion operation

NexMotion Studio provides customers with flexibility for axis control and 10
control features. According to the application, the user can add the control object, set
the control object parameters, and establish the relation between the control object
and the actual hardware chain before launching the Motion core, and by using the
control interface provided by NexMotion Studio, perform uniaxial and group
operation control.

The following figure is the operation flow chart of the NexMotion Studio
Motion. Please refer to the "Motion setting” section for finishing control object
establishment, object parameter setting, and the relation between the control object
and the actual hardware chain, with the rest detailed in the following sections.

Set trol obiect Set trol obiect Set up the relation
et up control objec et control onjec between the control .
parameters object and the Switch state to Commence

actual hardware Operation or operation
chain. Simulation

Figure NexMotion Studio Motion operation process
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4.2.1. Start Motion

NexMotion Studio comes with the control operation interface of uniaxial and
group mechanisms. Before using these operation interfaces, you need to start the
Motion core system. Before the Motion core system is started, the operation interfaces

are locked and cannot be used, as ma

Project View EtherCAT
» 8% 4
Edit Ads Edt Group  Mapping

Configuration

Project Explorer LR (0) Hwin-RAGDS x

=) % Solution - NexMetionProject 1
(= [ NexMationProject 1
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| |
L Master-0 I EMG 1
i1, (1001) 5GD7. DISABLE HALT
wLL. (1002 5G07.. || STOP I
+-fL, (1003) SGD7
L. oogsao7.. || |
i1, (1005) SGD7.
i1, (1008) SGD7. | 1
L.fL, (1007) SGD7. |
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=+ @ Metion I |
([ 10 Memary
24 Group o
2 1 Joint 1 + X + = 1
i Joint 1 EMG CSTP
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L EI | EL z 0000 mm Joint 4 + A + - |
L ot LSEL STOP A 0000 degres
1 - - . o Joint 5 + B s - 1
EL SPE : ULLD
1 - = c 0000 degres TR + © + _ 1
| [0 1
TAR
L e . . o e e o |

Mation | Help

B S ¥ A ¥ A

System  Aus Group

Para

o Operstion  Simulation  Shutdown
meter  Parameter Parameter

Parameters Control

nifested below:

NexMationProject 1 - NexMotion Studio

=]

Info Control

Figure The Motion core system is not started and the operation interface is locked.

The Motion core system supports the two running modes Operation and
Simulation. Users can choose the operating mode of the Motion core system
according to the application requirements, with the differences between the two

modes as follows:

B Operation mode: In this mode, the Motion core system requires a physical device.

B Simulation mode: In this mode, the Motion core system simulates the behavior of

the physical device, and no physical device is required.

The user can click the Operation or Simulation button to start the Motion core
system from the Motion menu of the Menu toolbar, with the Shutdown button for
stopping the core of the Motion system, as shown in the following figure:
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& NexMotionProject 1 - NexMotion Studio

Project View EtherCAT Motion
|| T G S -

2 9 4 B £ A ¥

|
|
Edit Axis Edit Goup Mapping System Axis Group Operation Simulation Shutdown 1
|

Parameter Pamameter Parameter |
Configuration Parameters :_ Control 1

Project Explorer o X (0) Hiwin-RABD5 X

Figure Start the Motion core system button

When the Motion core system is successfully launched, the lower right corner of
NexMotion Studio will show the current core state mode, as shown in the following
figure:
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Figure Motion system core starts as Simulation mode
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'Figure Motion system core successfully starts as Simulation mode
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4.2.2. Uniaxial control interface

Users can observe uniaxial hardware setting information and complete uniaxial
movement control via the uniaxial control interface. Double click the uniaxial object node
under Axis to display the uniaxial control interface, as shown in the figure below:

" (3 NexMotionProject 1 - NexMotion Studio - o
Project View EtherCAT Motion Hely

Edt Ads  Edt Group  Mapping System Aods Group Operation  Simulation ~ Shutdown
Parameter Parameter Parameter
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_________________________________________

(=) 4 Solution - NexMotionProject : Tnfo Control

(= 1) NexMotionProject1
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L
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1
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1
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Figure Double click the "Axis" node to display the uniaxial control interface

The uniaxial control interface includes the following two function pages "Info" and
"Control"
B “Info” page
The user can browse relevant information about the axis on this page,
including the hardware manufacturer, hardware description, hardware diagram,
and relevant hardware parameters, as shown in the figure below:
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Info Control
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Wame Falue

Mechandcel pitch (o, 10000
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Motor revolution 1
Encoder resolotion ... 1048576
Encoder direction a
Encoder type 0

Advance Setting

Figure Uniaxial control interface -Info page

The user can click the Advance Setting button to display the "Axis Parameter"

window, showing all uniaxial control parameters, as shown in the figure below:
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Figure Uniaxial control advanced setting
B “Control” page

The user can observe the current state of the axis and perform uniaxial movement
control through this page. When the Motion system is not in the "Operation™ state, the

"Control" page is locked, as shown in the following figure:
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Figure When the Motion state is not "Operaiton,"” the Control page is locked.

When the Motion system state is switched to "Operation," the "Control™ page is
unlocked, during which the axis can be controlled, as shown below:
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Figure When the Motion system state is "Operaiton,” "Control™ is unlocked

The functions of the uniaxial interface Control page are detailed as follows:
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1. State Control block

State Control

Actual State - DISAELE
Disable Ensble
State Feset
Figure Uniaxial interface Control page, State Control block

» Disable/Enable/State Reset: Axis state (refer to the following table)
»  Actual State: Show the current state of the axis; please refer to the following table:

Table Uniaxial Actual State list

State Description

DISABLE The current state of the axis is ServoOff.

STAND_STILL The current state of the axis is ServoOn

HOMING The axis is performing Home control

DISCRETE_MOTION The axis is executing control with a final position

CONTINUOUS_MOTION | The axis is executing control without a final position

STOPPING The axis is in deceleration control, usually in the state
right before STOPPED.

STOPPED The axis is in the stop state, usually in the state right
after STOPPED.

WAIT_SYNC The axis is in the waiting-for-a message state.

GROUP_MOTION Reserve.

ERROR The axis is in the error state

* For detailed Actual State, please refer to the section...
2. Axis Status block

It displays the current import and export point positions of the Axis and the current
motion state of the Axis.
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Mgz Statns ;. Dx00000200
EMc < CRETP
ALM ACC
+EL LEC
-EL MY
+2EL STOP
-3EL SPE
EN EPE
EER INE
TAR
Figure Uniaxial interface control page, Axis Status block
Table Axis Status point positions
Point Description
position
EMG External emergency stopping of digital input point positions
ALM External digital input point positions come from the driver. When the driver gives
an alert, its value is 1
+EL External limit+ digital input point positions
-EL External limit- digital input point positions
+SEL Software internal limit+reach signal
-SEL Software internal limit-reach signal
EN When the current axis state is "Enable State™ (Servo On), its value is 1; please refer
ERR When the current axis state is "Error State", its value is 1; please refer to...
TAR When the axis reaches the current position, its value is 1
CSTP When the velocity command is delivered, its value is 1
ACC When the current axial state is positive for acceleration, its value is 1.
DEC When the current axial state is negative for acceleration, its value is 1.
MV When the current axial state is at its maximum velocity, its value is 1
STOP When the current axial state is in "Stopped State," its value is 1; please refer to...
SPE When the current position reaches the Start Position Offset, its value is 1; please
EPE When the current position reaches the End Position Offset, its value is 1; please
refer to...
INP When the current location reaches the target location range set by software, its
value is 1; please refer to...

3. Command and feedback display block
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(0 EE-60-10P-400 3¢ WG

Info Control

el el 1
State Control Aetual Position Command Position I

|
ActuslStsts: | DISABLE . U 0] g
| Letoal Velocity Comrnand Velocity 1
Dizable ‘ Enahle ‘ 1 0 1] 1
——————————————— -l

State Reset ‘ Ptp/Jog Home
Motion Profile Position Program
- T e & b hoalita

Figure Controller commands and driver feedback display block

» Actual Position: Current position value of the driver
» Actual Velocity: Current velocity value of the driver
» Command Position: Controller's current output command position value
» Command Velocity: Controller's current output command velocity value

4. Stop block

(03 KE-60-10P-400 3¢ WG

Info Control
State Control Aetual Position Command Position | I
1 |
Actusl State : | DISABLE T L : :
Aetnal Velocity Comumand Velooity I 1

Dizable ‘ Enahle ‘ 0 1] L
State Reset ‘ Ptp/Jog Home
Motion Profile Position Program
Axis Status
- T e & b hoalita

Figure Controller commands and driver feedback display block

» HALT: Switch the axial state to HALT (please refer to... ), with the movement
control for deceleration and stopping action.

» EMG STOP: Switch the axial state to EMG STOP (please refer to... ), with the
movement control for emergency stop action.
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4.2.2.1. PTP/Jog operation interface

1.

2.

Users can complete uniaxial movement control on this interface, with the
functions of each position detailed as follows:

Ptp/log Home

-E- Position Program 1
| o}
1 ® T-Curve e = ® Absolute =
= S-Curve I Relative I
1 1 1
1 Max Velocity 0x32) Ii Position 1 ACT i
1000 II 0 Pos i
Acceleration (0x33) Position 2 ACT
10000 0 Pos
Decelemtion ((:034) ~ HALT motion when releass button
10000 I
Jerk (Dx35) FTP (F1) PTF (P2}
100000 P1 <-» P2 Repeat DWell {ms)
I Buffer Mode (0:36) i o0
©) Aborting N = Jog + Jog - =
___________________ Sl - N
Figure Control: Ptp/Jog interface
Area A:
Position Description
T-Cure/S-Cure Choose the type of acceleration or deceleration
Max Velocity Maximal acceleration setting

Acceleration/Deceleration

Acceleration or deceleration setting

Jerk

+acceleration / -deceleration, with the acceleration and
deceleration type for S-Cure.

Buffer Mode

Continuous execution of the motion command mode
setting, with the supported modes listed as follows:
(0)Aborting

(1)Buffered

(2)Blending Low

(3)Blending Previous

(4)Blending Next

(5)Blending High

For the details of each mode, please refer to...

Area B:

Position

Description

ana
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Absolute/Relative

Select absolute or relative movement

Position 1/Position 2

Set two goal positions

ACT Pos

Copy the current Actual Position into Target

HALT motion when
release button function

When this function is started, release the PTP
button and the movement stops immediately;
otherwise, the movement goes to the target
position

PTP button

Execute the move command; this button goes
with HALT motion when release button for
different behaviors

P1 <-> P2 Repeat
Dwell (ms)

Perform reciprocating motion, and the middle
interval time can be set by Dwell.

Jog+/Jog-

Perform inching control
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4.2.2.2. Home operation interface

The user can complete the single-axis Home control via this interface, as
shown in the figure below:

Ptp/log Home

Home Position ((e8) 0 Set

Home Method (keB0) D~

Home Speed Switch ((81) 10 H ome
Home Speed Zero (kE3) 5

Home Acceleration ((x83) 100

Home Offset ((x84) 0

Home Method Description

Figure Single-axi Home operation interface

The functions of each position are listed as follows:
Table Home operation page positions

Position Description
Home Position Set the Home point offset value
Home Method Set Home type

Home Speed Switch | Set to find the Home point speed
Home Speed Zero Set to find the speed at zero position.
Home Acceleration | Set Home acceleration

Home Offset Set Home position offset

Home button Set Home control
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4.2.3. Group control interface

NexMotion Studio offers the concept of the groyp member made up of multiple axes.
A group mechanism may be an AR6 mechanical arm, a Delta mechanical arm, a SCARA
mechanical arm, or other configurations composed of any multiple axes, such as XY two-

axis platforms and XYZ three-axis platforms.

NexMotion Studio comes with a “group control” interface to browse the hardware
parameters and operation control of the group member. Users can display the group
control interface by double clicking the child nodes of the Group under Project Explorer,

as shown in the figure below:

Project View

EtherCAT

NexMotionProject 1 - NexMotion Studio

Motion Help

[ Y

System Axis Group Operation  Simulation

& ¥ 4 » A

" Parameter Parameter Parameter

Configuration
Project Explorer

4 xl (0) Hiwin-RA605 X

= ; Solution - NexMotionProject 1 I

= ) NexMotionProject 1
5N\ EtherCAT
35 Master - 0
=} @ Motion
G [ 10 Memory
2 g s

L (0) Templete ..

e Joint2
Joint 3

i Joint 4
i Joint 5
L Joint 6

Paameters Control

Info Control

Description ¢ Hiwin-RA605 D: g
Vendor : Hiwin
Kinematics Type : ARTICULATED

KP Name Value

0 al 0

1 a2 30

2 al 340

3 ad 40

4 a5 0

5 ab 0

6 | d1{mm) 375

7 | d2{mm) 0

8 | d3{mm) 0

9 | d4{mm) 338

d5 {mm) 0

=]

d6 {mm) 865

Figure Group control interface

The group control interface provides "Info" and "Control™ pages; with each detailed

below:

B Info page: provides information about group mechanism, including mechanism

hardware description, mechanism manufacturer, machine form, mechanism

parameters, and mechanism design, as shown in the figure above.

Note: "Info" page information comes from mechanism information files.

B Control page: This page provides information about the current running state of
the group mechanism, current information on each axis, and related functions for
controlling the group member, including Jog operation, PTP operation, Line
operation, Circle operation, and Home operation functions, as exhibited below:
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{0) Hiwin-RABD5  x
Info Control
State Control ACS Actual Position
Joint 1 0.000 degree - HALT
Actual State : DISABLE = Postion Prog. Absclute -
Joint 2 0000 degree
Joint 3 0,000 degree Feed Rate % 60 + =
{ Disable Enable Joirt 4 0000 degree
ToriE 0000 degre " HALT motion when release button
State Reset Joirt & 0.000 degree X
Advanced Setting
Group Status Jog FTP Line Circ Home
Group Status : | (00000200 Jog In Axis space Jog in Cartesian space
Joint 1 + - X + -
EMG ' C5TP
siti Joint 2 - Y -
ALM AcC PC Actual n + +
1 mm
Joint 3 - z -
+EL DEC v 0000 mm + +
-EL v Z -49.500 mm Joint 4 + — A + —
+5EL STOP A 0000 degree
SEL sPE B 0000 degree Joint 5 + - B + —
EN EPE c -180.000 degree Joint 6 + - c + -
ERR INP

TAR

Figure Group control interface Control page

The functions of each block on the "Control" page are detailed as follows:

1. State Control block: Display and switch the group mechanism’s current operation
state; please refer to Section 4.2.2

2. Group Status block: Display the group mechanism’s current running state; please
refer to Section 4.4.2

3. ACS Actual Position block: Standing for Axis Coordinate System, the ACS
display the current location information of each axis, with the axis quantity, name,
and unit provided by mechanism information files; please refer to section xxxx.

4. PCS Actual Position block: Standing for Product Coordinate System, the PCS
displays the current location information of End Effector based on Product, with
the axis guantity, name, and unit provided by mechanism information files; please
refer to section Xxxx.

5. Setting block: This block is used to set the behavior mode of the run command, as
listed below:

Table Setting block functions

Position Description

Position Prog. | Please refer to the XXXX document in detail for the successive
actions of setting two consecutive run commands.

Feed Rate Set the running speed of the group mechanism as the maximum
speed percentage

HAL motion When this function is ticked, the group mechanism will start to
when Release move after the button is clicked on the group mechanism
button movement control page (Jog/PTP/Line/Circ/Home), while when the

button is released, the group mechanism stop moving immediately;
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otherwise, moving to the target position. When the function is
not ticked, the movement goes to the target location.

Advanced

Reserve.

6. Jog/PTP/Line/Circ/Home: Please refer to the later sections for the group member
movement control page.
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4.2.3.1. Jog operation interface

Users can give Jog (continuous movement) commands to group mechanisms
through the Jog operation interface, where “Jog In Axis Space” and “Jog In Cartesian
Space” are offered, so that the user is able to select the options based on their usage
habit, with the number of axes determined by the mechanism information files, as
shown below:

Jog In Axis space

Joint 1 -+

——————

Joint 2

Joint 3

Joint 4

Joint 5

+ + + + +

Joint 6

[ e e e

Figure Group control interface — Jog operation interface

Click the + button to move in the positive direction; otherwise in the negative
direction. Note that when the button is released, the movement behavior is determined
by the HALT motion when Release option in the Setting block. When HALT motion
when Release is ticked, the movement stops immediately after the button is released,;
otherwise the motion continues. On the other hand, when HALT motion when
Release is not ticked, the movement slows to a halt by "HALT" above or stops
immediately by "EMG STOP." The action behaviors of the two regional control group
mechsanisms are as follows:

B Jog In Axis space area: Give a continuous movement command in the positive or
negative direction to each axis of the group mechanism.

B Jog In Cartesian space area: Carry out continuous movement control for all
orientations of the group mechanism "End Effector"
When HALT motion when Release is not ticked, every press on the button will

generate a new movement command. The connection mode between old and new

movement commands is determined by "Position Prog." in the "Setting block," for
which please refer to section xxxx.
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4.2.3.2. PTP operation interface

Users can use the "PTP" operation interface to issue the Point to Point movement
command on each axis of the group mechanism. The "PTP" operation page provides
two sets of input values for users, with the quantity of the axis and orientation

determined by the mechanism information file, as shown in the following figure:

Jog FTF

X 0
Y 0
z 0
A 0
B 0
C 0
Copy

mm
mm
mm
Deg
Deg

Deg

Line

PTP

PTP

PTP

PTP

PTP

PTP

Circ

Home

Figure PTP operation page

0

0

0

mm
mm
mm
Deg
Deg

Deg

PTP

PTP

PTP

PTP

PTP

PTP

Users may choose the Cartesian space coordinates or axial angles for motion
control according to their usage habit, as well as based on operational requirements,
clicking the "PTP" button to issue a move command for a single axis or direction or
click "PTP All" for all axes/directions.

After the "PTP" or "PTP All" button is clicked, the group mechanism movement
control will be carried out immediately. When the button is released, the group
mechanism movement control behavior will be determined by HALT motion when
Release in the "Setting" block. When HALT motion when Release is ticked, the
movement stops immediately after the button is released; otherwise the motion
continues. On the other hand, when HALT motion when Release is not ticked, the
movement slows to a halt by "HALT" above or stops immediately by "EMG STOP."

When HALT motion when Release is not ticked, every press on the button will

generate a new movement command. The connection mode between old and new
movement commands is determined by "Position Prog." in the "Setting block,” for

which please refer to section xxxx.
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4.2.3.3. Line operation interface

The user can give a linear movement command to each axis of the group
mechanism via the "Line" operation interface. The "Line" operation page provides
two sets of input values for users, with the quantity of the axis and orientation

determined by the mechanism information file, as shown in the following figure:

X

Y

Z

Poz. 1 in Cartesian space

mm
mm
mm
Deg
Deqg

Deqg

Line

Line

Line

Line

:: Fos. 2 in Carlesian space

X

Y

z

]

]

]

mMim

Line

Line

Line

Line

Line

Line

Figure Line operation page

The user may, according to operational requirements, click the "Line™ button to

issue a move command for a single direction or click "Line All" for all directions.

After the "Line" or "Line All" button is clicked, the linear group mechanism
motion control will be carried out immediately. When the button is released, the
movement behavior is determined by HALT motion when Release in the "Setting"
block. When HALT motion _when Release is ticked, the movement stops

immediately after the button is released; otherwise the motion continues. On the other
hand, when HALT motion when Release is not ticked, the movement slows to a halt

by "HALT" above or stops immediately by "EMG STOP."

When HALT motion when Release is not ticked, every press on the button will

generate a new movement command. The connection mode between old and new
movement commands is determined by "Position Prog." in the "Setting block," for
which please refer to section xXxxx.
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4.2.3.4. Circ operation interface

Users can use the "Circ" operation interface to issue circular arc movement

commands to the end points of the group mechanism. The "Circ” page provides

three circular arc methods: radius, circular center, and transit, and the user can

decide which to use according to the application situation. The "Aux" fileds on

the page have different meanings depending on the three methods, as described

below:

Table The meaning of the "Aux" fields in various circular arc methods

Circular arc method Aux field meaning
Radius Normal vector
Circular center Circle center position
Transit Point position
Jog PTP Line Circ Home
e o L I S
o Tone Cieplter - (AN c/ _ Copy |
N R S T T Ty
| Target Pos (Cartesian) { Bj ] Aux (offset)
1 X 0 m'm: : X 0 mm:
: b 0 mm o i 0 mm I
1 Z 0 mml 1 Z 0 mm |
. 11 1
- O deg.. D)1
| E O
i Doy fRetiw 0B
oW/ cow et 1
: : !
o W : : |
F I GO :
CCW : G

Figure Circle operation page

The positions are listed as follows:

Table Circ page positions

Position Description
A Select the circular arc movement mode
B Enter the circular arc movement target position
C Copy the current location to the TargetPos field
D Please refer to Table The meaning of the "Aux" fields in various circular arc methods
E When the movement mode is based on the "radius method," the positive radius
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EEn
follows a path with shorter arcs, otherwise longer.
F When the movement mode is based on the "circular center method," CW follows a
path with shorter arcs, while CCW longer.
G Start the circular arc movement
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4.2.3.5. Home operation interface

The user can give "Home" control on each axis of the group mechanism via the
"Home" operation interface, with the quantity of the axis and orientation determined by
mechanism information files, as shown below:

Jog FTP Line Circ Home
Ais Method Home Axiz - Home Pos. Set
1] 0 - Home 0 1] Set
1 0 Home 1 0 Set
2 0 Home 2 0 Set
3 0 Home 3 0 Set
4 0 Home 4 0 Set
5 0 Horme 5 0 Set

Figure Home operation interface

After clicking the "Home" button, the group mechanism Home motion control
will be immediately launched. When the button is released, the movement behavior
is determined by HALT motion when Release in the Setting block. When HALT
motion when Release is ticked, the movement stops immediately after the button is
released; otherwise the motion continues. On the other hand, when HALT motion
when Release is not ticked, the movement slows to a halt by "HALT" above or
stops immediately by "EMG STOP."

The fields are described as follows:

B Method: Select Home method by referring to the driver’s instructions. Click on
the field to show the menu, and the user chooses Home method based on
application, as shown in the figure below:

Jog P Line Circ Home:
I—Axis_ TMethod Home  Asis Home Pos. Set
I 0 1] n Home 0 0 Set
1 1 ? Horme 1 0 Set
]2 2 Home 2 0 Set
3
| Home 3 0 Set
5
| G Home l 4 0 Set
Is 0 Home ! § i Set
b e e = = = = = - ]

Figure Select Home method

B Home Pos: For the offset of the origin, please refer to section XXXX for the
NexMotion library manual. As shown in the figure below:
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Jog PTP Line Circ Home:
Huis Methad Hame |E¢is_ Home Pos. | Gel 1

0 1] H Home | | 0 ] Set 1
- Home | I 1 0 Set !
| I

Home | 2 il Set I

o
o R — O
juy
o
=
@
—
w
o
w
o
-—

Figure Set Home Position
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