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Preface

This manual provides detailed information on the operation of PLC software Sysmac Studio when E
series EtherCAT drive is used with OMRON NJ and NX series PLC.



Specifications of Software/Hardware

Name

Version of Software/Firmware

E1 Series EtherCAT Drive

Software (Thunder): 1.8.10.0 or above
Firmware: 2.8.10 or above
ESI file: HIWIN_MIKROSYSTEM_ED1F_20221101 or above

E2 Series EtherCAT Drive

Software (Thunder): 1.9.16.0 or above
Firmware: 3.9.10 or above
ESI file: HIWIN_MIKROSYSTEM_ED2F 20230417 or above

OMRON Motion Controller
(NJ, NX Series)

Software (Sysmac Studio): 1.45 or above

Firmware: 1.15 or above
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1.1 Create new project

1. Open Sysmac Studio and select New Project.

f@ Open Project

g1 Import.

Online

4 Connect to Device

Version Control
i‘P'.;';: Version Control Explorer
License

3 License

Figure 1.1.1

2. Enter Project name, Author, Device, and Version, and click Create.

B=) Project Properties

Project name New Project

Author user

Comment
Type Standard Project v

"B Select Device

Siteony

Device NJ501 v |-[1300 v
Version ,‘HS—vl

Create

Figure 1.1.2
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3.  Successfully create a new project.

New Project - new_Controller_0 - Sysmac Studio (64bit) - X

Toolbox

<Search> v

- Analog Conversion
EtherCAT BCD Conversion
SRS Bit String Processing
) Map

- < Communications
» @ Controller Setup
» & Motion Contro Comparison
¢ Cam Data Sett e
> Event Settings =
. Counter

®, Task Settings

4 Data Trace Settings Data Movement

M Fusimmng — |
v i@l PO
Programs

Data Type Conversion

FCS

ogram0
La. Section0 Math
nctions .

- Motion Control
Function Blocks
e Other

» P Tasks Program Control
SD Memory Card
Selection
Sequence Control

Description Program | Location Sequence Input

>
>
>
>
>
>
>
>
>
>
P Ladder Tools
>
>
>
>
>
>
>
>
>

Sequence Output

H Filter

Figure 1.1.3
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1.2 Select connection type

1. Select Controller on the upper screen and click Communications Setup.

- New Project - new_Controller_0 - Sysmac Studio (64bit)

File Edit View Insert Project _Controller

Change Device
Mul Online Ctrl+W

new_Controller 0 v

Transfer...

Mode

Set/Reset
Forced Refreshing

MC Test Run

CNC Coordinate System Monitor Table

Security

Program

Figure 1.2.1

2. Select Connection type and click OK.

B Communications Setup - O x

¥ Connection type
Select a method to connect with the Controller to use every time you go online.
© Direct connection via USB
@ Direct connection via Ethernet
Remote connection via USB
Ethernet connection via a hub
@ Select one method from these options at every online connection.
M Direct connection via USB
M Direct connection via Ethernet
M Remote connection via USB
M Ethernet connection via a hub

¥ Remote IP Address
Specify the remote |P address.

USB Communications Test ~ Ethernet Communications Test

¥ Options

E Confirm the serial ID when going online.

K% Check forced refreshing when going offline.
¥ Response Monitor Time

Set the Response Monitor Time in the communications with the Co itroller.(1-3600sec)
Please set a sufficiently large value when connecting to the Control er via multiple networks, such as VPN connection.

N

oK Cancel

Figure 1.2.2
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1.3 Install ESI files

1. On the left side of the screen, go to Configurations and Setup and double-click EtherCAT to open

EtherCAT tab. Then, right-click the controller icon “ and select Display ESI Library.

Item name Value
[Devcename o ]

Master

us

Import Slave Settings and Inse t New Slave

Clear All Settings

me for the master,

I ——
Export Configuration information
Output 10 ENS File
Export All Couplers’ 1fO Allocations
Assign Drives to Axes
Safety Related PDOs Batch Setting

Figure 1.3.1
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2.

All the supported ESI files will be displayed in ESI Library window, please confirm if there is an ESI

file for the drive. If there is none, users can select the ESI file and click Install (File).

©

Important

(1)

()

ESI file name of E1 series servo drive is: ED1F_date; ESI file name of E2 series servo
drive is: ED2F_date.

The ESI files of E series servo drive can be found in the installation path of Thunder (the

drive’s human machine interface): Thunder/doc/ESI Files.

If users would like to update to the latest version of ESI file, please select the old version

first and click Uninstall to remove it before reinstalling a new one. (If the old version of

ESI file has been used to create the drive network configuration in section 1.4, users need

to remove the drive configuration first before removing the old version of ESI file.)

B £ Library

B Al ESIfiles

[+ ]
-]
-]
-]
[+ ]
-]
-]
-]
[+ ]
-]
-]
-]
[+ ]
-]
-]
-]
[+ ]
-]
-]
-]
[+ ]
-]

‘Omron 3G3AX-MX2-ECT
‘Omron 3G3AX-RX-ECT

‘Omron EJIN-HFUC-ECT
‘Omron FHV7x-x000¢

‘Omron FH-xoo-00

Omron FQ-MS12x-x-ECT
‘Omron FZM1-XXX-ECT
‘Omron GRT1-ECT_Ver2_0
‘Omron GX-Analog 10

‘Omron GX-Digital |0

‘Omron GX-Digital |0-T
‘Omron GX-Encoder

Omron GX-10-Link

‘Omron GX-JC

‘Omron GX-JC06-H

‘Omron NX_Coupler

‘Omron R88D-1SANO2H-ECT
‘Omron R88D-1SANO4H-ECT
‘Omron R88D-1SANO8H-ECT
‘Omron R88D-1SAN10F-ECT
‘Omron R88D-1SAN10H-ECT
‘Omron R88D-1SAN15F-ECT
‘Omron R88D-1SAN15H-ECT
‘Omron R88D-1SAN20F-ECT
‘Omron R88D-1SAN20H-ECT
‘Omron R88D-1SAN30F-ECT
‘Omron R88D-1SAN30H-ECT
‘Omron R88D-1SNOTH-ECT
‘Omron R88D-1SNOTH-ECT-03
‘Omron R88D-1SNO1L-ECT
‘Omron R88D-1SNO2H-ECT
‘Omron R88D-1SNO2H-ECT-02
‘Omron R88D-1SNO2H-ECT-03
‘Omron R88D-1SNO2L-ECT
‘Omron R88D-1SNO4H-ECT
‘Omron R88D-1SNO4H-ECT-02

Install (File) Install (Folder)

Figure 1.3.2

Uninstall

HIWIN MIKROSYSTEM CORP.
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1.4 Configure drive network

Before configuring drive network, users must first set Node Address of the drive. Choose one of the
following methods to set node address:

1. Set node address through the actual knob of the drive.

2. Set node address of the drive through the controller.

The setting range of node address is 1~192 and cannot be 0.

©

Important

1.4.1 Set node address through the actual knob of the drive

1. Open the top front cover of the drive and use a small Phillips screwdriver to screw and set the node
address of the drive. The node address of same network topology cannot be repeated. After setting,
the drive needs to be powered off and restarted.

2. After the drive restarts, go to Toolbox on the right side of the screen. Select the icon of the adopted
E series servo drive and drag it under the controller icon in EtherCAT tab.

File Eait  Wiew Insert  Project Controlier Simulation Tools Window Help

- I
. E1 CoE Drive Revi0x00010000

A o
= Digital 10

= Analog I

= u

PG Map Settings

0x60BA0C
OeOF A0
O

»m Data
= DXTNH - Standard EtherCAl

Sl L7MM AT drl

| EL?M—SHM&M AT d

Figure 1.4.1.1
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3. Click the Online icon in the toolbar on the upper screen to connect to the controller. After the

connection is established, a yellow line will appear below the icon. Then, right-click the controller icon
and select Compare and Merge with Actual Network Configuration.

File Edit View Insert Project Contraller Simulation Tools Window Help
1

v @ i
1 4 @

Multiview Exp

ftem name

Master

Master

1

us

1
N
1

m
ft operation

Expand All .
Collapse All ] o times
e e g <= Actual device
Serial Number Check Method N check

Wirite Slave Node Addre. ;

I Compare and Merge with Actual Network Configuration

€ JAVE DEMB NUMDErS

Display Diagnosis/Statistics Information
Display Production Information

Display Packet Monitor

Display ESI Library

Build

LY UENOS g
1 | Description Program

Figure 1.4.1.2

4. In Compare and Merge with Actual Network Configuration window, click Apply actual network
configuration to apply the actual drive node address to the project, and the drive network
configuration would be completed.

B Compare and Merge with Actual Network Configuration

Node AddressINetwork configuration on Sysmac Studio Node address|Actual network configuration

Master =] “ Master Matched

E0O01 . l B )
' £1 CoF Drive Rev E1 CoE Drive Rev:0x00 |- Added

Removed

4 Apply actual network configuration

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

Close

Figure 1.4.1.3
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1.4.2 Set node address of the drive through the controller

1. In Toolbox on the right side of the screen, select the icon of the adopted E series servo drive and

drag it under the controller icon in EtherCAT tab.

Before setting node address through the controller, please set the knob inside the drive cover

to 00.

©

Important

File Edit  View Insert  Project  Controlier  Simulation  Tools  Window  Help

[rrew_ Controlier 0 v | I

4 Configuratians and Setup
| ERe]

P Map Settings

Figure 1.4.2.1

2. Click the Online icon in the toolbar on the upper screen to connect to the controller. After the

connection is established, a yellow line will appear below the icon. Then, right-click the controller icon

and select Write Slave Node Address.

HIWIN MIKROSYSTEM CORP. 1-9
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~File Edit View Insert Project Controller Simulation Tools Window Help

Master

] Master

Product name Master
Number of Slaves

]
m
Expand All
Shven = . ]
Check Metho tting <= Actual device
Serial Number Check Method Na check

| Write Slave Node Address |
Compare and Merge with Actual Network Configuration
Get Slave Serial Numbers

Display Diagnosis/Statistics information
- Device name
Display Production Information B
Seta name for the master.
Display Packet Monitor
Display ESI Library

Build

L UEOS
E 4 Description

Figure 1.4.2.2

3. In Slave Node Address Writing window, first set the drive’s node address in Set value, a reminder
window will pop up after clicking Write. Users need to click Write again to write the node address into
the controller and the drive. After finishing node address writing, please power off the controller and
drive for 5 seconds and then power on again to complete the drive network configuration.

Present valuelSet valuel Actual network configuration

= I_Il Master
| Iﬂ'ﬁm U0 10000

& Slave Node Address Writing

Node addresses are written to the slaves.

Write Cancel

Node addresses are set for slaves.

When any value other than 0 is set to a slave whose node addre ;s can be set from hardware, the setting has priority. In ot er cases, the
addresses set here are applicable.

Write Cancel

Figure 1.4.2.3
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1.5 Edit PDO object

1.  Click the drive icon in EtherCAT tab and then click Edit PDO Map Settings in the right window.

When editing PDO object, it cannot be connected to the controller. If it is connected, please

©

Important

click the Offline icon in the toolbar on the upper screen to cut off the connection.

File Edit View Insert Project Controller Simulation Teols Window Help

Build

ey T Eror= T
N Description | Program |

Figure 1.5.1
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2.

Select TxPDO and RxPDO groups that users would like to use and click OK.

& Edit PDO Map Settings - O X

PDO Map

belectlon lInput/Outputl

(O-__ 0x50B8:00

.
®
®
(¢)
®
®
®

©

Important

PDO entries included in RxPDO 1

Process Data Size : Input 184 [bit] / 11472 [bit] Index | Size |Data typel PDO entry name ICon

Output
Output
Output

Input
Input
Input
Input

(1)

)

®)

Ll U R Ul 0x6040:00 | 16 [bit] JUINT | Controlword [ |
Name | Fag | | 0x6060:00 8[bit] SINT Modes of operation
No option - 0x607A:00 32 [bit] DINT Target position
6 [bit] UINT Touch probe function
RxPDO 2  Editable Ox60FE:01 32 [bit] UDINT  Physical outputs
RxPDO 3  Editable 0x605A:00 16 [bit] INT Quick stop option code
RxPDO 4  Editable

No option -

TxPDO 1 Editable
TxPDO 2  Editable
TxPDO 3  Editable
TxPDO4  Editable

Move Down Align
Add PDO Entry Delete PDO Entry
OK Cancel

Figure 1.5.2

After clicking any of the PDO groups, the default PDO objects of the group would be
displayed on the right side in Edit PDO Map Settings window.

Users can click Add PDO Entry to add other objects to the group or click Delete PDO
Entry to delete existing objects in the group.

The maximum object number for RxPDO and TxPDO is eight each.

HIWIN MIKROSYSTEM CORP.
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After completing the connection with controller and drive network configuration, users can start to set

relevant parameters for motion control axis (such as PDO objects configuration, unit conversion, operation

settings, and homing method).

(1)

©

Important

()

When setting the parameters of the motion axis, it cannot be connected to the controller.

If it is connected, please click the Offline icon in the toolbar on the upper screen to
cut off the connection with the controller.
This manual only introduces the basic settings. For other settings, please refer to the

official operation manual of OMRON.

2.1 Add motion control axis

1. In Configuration

Setup. Then, right-

and Setup on the left side of the screen, double-click to open Motion Control
click Axis Settings and click Add to add a Motion Control Axis.

File Edit WView Insert Project Controller Simulation Tools Window Help
| ¥
i

i @O

Multiview Explorer

new_Controller 0 v

¥ & EtherCAT

L1 Node2 : E1 CoE Drive (|

» = CPU/Expansion Racks
& /O Map
» 3 Controller Setup
Control Setup

& Cam Data Settings
[» Event Settings

® Task Settings

4 Data Trace Settings

¥ il POUs
vE
¥ = Program0

’rograms

L4 SectionQ
L ¥ Functions
L& Function Blocks
» = Data
» Fn Tasks

B Filter

2-2

b4 Configurations and Setup

 Fognmng ]

E1 CoE Drive Rev:0x00010000

Auxis Setting Table

Build

1 | Description Program | Location

Figure 2.1.1
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2. Motion control axis MC_Axis000 will appear under Axis Settings.

HIWIN MIKROSYSTEM CORP.

File Edit View Insert Project

|y aa o

Multiview Explorer

new_Controller 0 v
A4 Configurations and Setup

¥ 7 EtherCAT
Lo Node2 : E1 CoE Drive (
» = CPU/Expansion Racks
& /O Map
» 3 Controller Setup
v & Motion Control Setup
v £t Axis Settings
L
L# Axes Group Settings
& Cam Data Settings
= Event Settings
w, Task Settings
# Data Trace Settings
v
¥ i POUs
¥ = Programs
¥ i~ Program0
L Section0
L® Functions
L& Function Blocks
» = Data

» [ Tasks

Figure 2.1.2
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2.2 Configure PDO object

1. Click the added motion control axis MC_Axis000 and select Axis Basic Settings . Set Axis type

to Servo axis and set Output device 1 to the node number of the drive used by the motion axis.

File Edit View Insert Project Controller Simulation Tools Window Help

|* a6

Multiview Explorer

+ CA
new_Controller 0 v I l ‘ ‘
E—
q Contovons ondsewo ]

v i EtherCAT Axis number
L1 Node2 : 31 CoE Drive ( Axis use Used axis v
» = CPU/Expansion Racks Adstype  [Sevoaxs v
Feedback control
Input device 1 Channel
Input devi Channel

Channel

Outi:ut device 1 Node : 2 E1 CoE Drive(E002) v Channel
QOutput device 2 <Not assigned> ¥ Channel
Qutput device 3 Channel

» Detailed Settings

s Group Settings
& Cam Data Settings
» Event Settings
&, Task Settin
B4 Data Ti

] Posumming ———

L ¥ Functio

L# Function Blocks
» =@ Data
» I Tasks

Description Program | Location

Figure 2.2.1
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2. Click Detailed Settings and configure the PDO objects corresponding to Output (Controller to
Device), Input (Device to Controller), and Digital inputs according to user needs.

a (1)  When configuring PDO objects, please note that the definition of the Process Data must

be consistent with the Function Name.

Important (2) For the bit definition of Digital inputs object 0x60FD, please refer to "E Series Servo

S - S ——

Output device 1 Node 2 E1 CoE Drwe(EU{}Z] v Channel
Output device 2 Channel
Output device 3 Channel

Drive EtherCAT(CoE) Communications Command Manual".

Reset to Default

| Function ame | Device | Process Data
- Qutput (Controller to Device)

1. Controlword [Node : 2 E1 CoE Drive(E002) ¥ |[6040h-00.0RxPDO 1 C ¥ |
3. Target position Node :2ET CoE Diveli002) | A-O00RPD0 1T~ |
5. Target velocity <Not assigned> |
7. Target torque - |
9. Max profile Velocity <Not assigned> |
11. Modes of operation /6060h-00.0(RPDO 18 v
15. Positive torque limit value <Not assigned > |
16. Negative torque limit value <No d> |
21. Touch probe function m 60B8h- uu 0{RxPDO1 1v |
44. Software Switch of Encoder’s Inpu <Not assigned> |

Figure 2.2.2

¥ Detailed Settings

Reset to Default
i Function Name : ViC f Process Data
+ Qutput (Controller to Device)
- Input (Device to Controller)
22. Statusword
23. Position actual value
24 Velocity actual value
25. Torque actual value
27. Modes of operation display
40. Touch probe status
1. Touch probe pos1 pos value
42, Touch probe pos2 pos value
43. Error code
45, Status of Encoder's Input Slave
46. Reference Position for csp

Figure 2.2.3
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¥ Detailed Settings
Reset to Default
Function Name

+ Qutput (Controller to Device)
+ Input (Device to Controller)

- Digital inputs

28. Positive limit switch
9. Negative limit switch

[h

M
=

. Immediate Stop Input

. Encoder Phase £ Detection
. Home switch

. External Latch Input 1

. External Latch Input 2

[N F5 Ry K R SR R

00 = Lo P2

2-6

Device

Node : 2 E1 Cok Drive(E002)
Node : 2 E1 CoE Drive(E002)
<Not assigned>
<Not assigned>
Node : 2 E1 Cok Drive(E002)
<Not assigned>
<MNot assigned>

Figure 2.2.4

Process Data

60FDh-00.1(TxPDO 1. L
60FDh-00.0(TxPDO 1. L ¥

HIWIN MIKROSYSTEM CORP.
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2.3 Set unit conversion

1. Set the electronic gear ratio Pt20E, Pt210 to 1:1 or 2":1 in Thunder. Save the parameters to the drive

and restart to take effect.

Parameters Setup :

Diff. PHOXX PHIXX Pt2xx

Default Value

Pt3XX

Parameter Name

PtaXX
Modified Value

PtaXx

PHBXX PG

Others
Description

0x0000

0x0000

[ Position command form selection ]

0x0010

0x0010

[ Settings of unlimited rotation function ]

0

0

1 revolution

[ Upper limit of motar rotation number ]

0x0000

0x0001

[ Position control function selection |

0x0002

0x0002

[ Excellent Smart Cube (ESC) function selection |

2

1 times

[ Mumber of times for encoder feedback interpolation co__

1um

[ Feed length of external encoder ]

1nm

[ Linear unit length (resolution) of external encoder ]

1 revolution

[ Gear ratio at motor side (full-closed loop) |

1 revolution

[ Gear ratio at load side (full-closed loop) ]

1

[ Electronic gear ratio (numerator) ]

1

[ Electronic gear ratio (denominator) |

1 pulse edge

[ Mumber of encoder output pulses ]

Pt216 (1)

0.25 ms

[ Position command acceleration/deceleration time cons

PLAT (1)

[ Average position command movement time ]

PL218 (1)

[ Command pulse input multiplier ]

~lOiaoajajoj; ajaoo|ajo|a ajain

©

Figure 2.3.1

When using linear motor and direct drive motor, it is recommended to set the drive’s electronic

gear ratio to 1:1 and set the unit conversion in Sysmac Studio.

Important

+4

2. Click the added motion controller MC_Axis000 and select Unit Conversion Settings icon ==

Luy
+4

¥ Unit

Unit of display @ pulse O mm @ um

¥ Travel Distance

@ nm

@ degree @ inch

Command pulse count per motor rotation REREINE] pulse/rev —- (1)

© Do not use gearbox

Work travel distance per motor rotation mm/rev. — (2)

Reference: Unit conversion formula

[Numher of pulses [pulse] =

(1) Command pulse count per motor rotation [UDINT]
(2) Work travel distance per motor rotation [LREAL]

Figure 2.3.2

*Travel distance [Unit of display]

3. Set the variables of Unit of display, Work travel distance per motor rotation, Work gear ratio,

and Motor gear ratio according to the user scenarios. Set Command pulse count per motor

rotation according to the motor resolution, Pt20E, and Pt210.
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Example

Take EM1 series servo motor with a 5 mm/rev lead screw for example:

(1) If motor resolution is 8388608 cnt/rev, set Command pulse count per motor rotation to

8388608 * Pt210 / Pt20E.

(2) Select mm in Unit of display and set 5 mm/rev for Work travel distance per motor

rotation. If there is no matching reducer, select Do not use gearbox; if there is a

matching reducer, select Use gearbox and set Work gear ratio and Motor gear ratio

according to the reduction ratio.

(3) Refer to the example diagram of the linear mechanism in Unit Conversion Settings for

setting.

<If the count mode is Linear mode>
Reference: Unit conversion formula

- e * (5 e
T o s [ = E” Command pulse count per motor rotation [UDINT] * (5) Motor gear ratio [UDINT]

M: Motor, W: Work

¥ Unit
Unit of display @ pulse O mm @ um @ nm @ degree @ inch

¥ Travel Distance

(&)

Command pulse count per motor rotation 8388608 IR}

Do not use gearbox
Work travel distance per motor rotation mm/rev ---- (2)

Reference: Unit conversion formula
(1) Command pulse count per motor rotation [UDINT]

* Tre 3 Init of
(2) Work travel distance per motor rotation [LREAL] e el R ]

(Number of pulses [pulse] =

Figure 2.3.3

Unit of display @ pulse QO mm ® um @® nm @ degree @ inch

¥ Travel Distance

Command pulse count per motor rotation EEEERNEY pulse/rev --—- (1)

@ Do not use gearbox

© Use gearbox

2-8

Work travel distance per work rotation mm/rev -— (3)
(Calculated from the Modulo maximum/minimum positions in Position Count Settings if the count mode is Rotary mode)

Wiork gear ratio (Numerator of the reduction ratio) - =t
Motor aear ratio (Denominator of the reduction ratin) 0 - (51

Figure 2.3.4

* Travel distance [Unit of display]

3) Work travel distance per work rotation [LREAL] * (4) Work gear ratio [UDINT]

HIWIN MIKROSYSTEM CORP.
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2.4 Operation settings

1. Click the added motion control axis MC_Axis000 and select the Operation Settings icon .

Maximum velocity s Velocity warning value ‘ %
Start velocity
Maximum jog velocity
Maximum acceleration 57 Acceleration warning value
Maximum deceleration 0l Deceleration warning value
Acceleration/deceleration over
Operation selection at Reversing

¥ Torque

Positive torque warning value ‘ % Negative torque warning value ‘ %

¥ Monitor

In-position range 10 fulyl In-position check time ms
Actual velocity filter time constant [} ms Zero position range mm

Figure 2.4.1

2. Set the parameter of Maximum velocity, Maximum jog velocity, Maximum acceleration, and
Maximum deceleration according to the user scenarios.

¥ Velocity/Acceleration/Deceleration

Maximum velocity mm/s Velocity warning value ‘ %

Start velocity mm/s
Maximum jog velocity mm/s

Maximum acceleration mm/s*2 Acceleration warning value %
Maximum deceleration mm/s*2 Deceleration warning value %
Acceleraion)deceleration over
Operation selection at Reversing

¥ Torque

Positive torque warning value ‘ % Negative torque warning value ‘ %

¥ Monitor

In-position range 10 Nyl In-position check time ms
Actual velocity filter time constant 8] ms Zero position range mm

Figure 2.4.2
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HIWIN. MIKROSYSTEM

MD39UE01-2307
Parameters setup E Series EtherCAT Drive Complete Setup with OMRON Sysmac Studio

3.

If the setting value of parameter exceeds the limit of controller, take Maximum velocity for example,
if the value after conversion into pulse unit pulse exceeds the upper limit 500MHz, there will be a red
frame line to remind users to reduce the value.

- File Edit View Insert Project Controller Simulation Tools Window Help

plorer

new_Controller 0 v

A4 Configurations and Setup
v i@ EtherCAT
Maximum velocity mm/s Velocity waming value ||
Start velodity -

ersion into pulse unit exceeds the upper imit; 500 MHz
Maximum jog velocity X B ! o PR i

Maximum acceleration Acceleration wamning value %
Maximum deceleration Deceleration warning value ” %
Acceleration/deceleration over [Use rapid accelerafio leration (Blending is changed to Buffered) v
Operation selection at Reversing |Deceleration stop " v

¥ Torque
Positive torque warning value ‘ % Negative torque warning value ‘ %

¥ Monitor
In-position range In-position check time ms
Actual velocity filter time constant S Zero position range mm

Figure 2.4.3
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2.5 Select homing methods

If there are any requirements for homing operation, click the added motion control axis MC_Axis000 and

select Homing Settings icon . Users can select different homing methods according to incremental

or absolute encoders.

MC_Axis000 (0) X

Homing Settings

¥ Homing Method

Homing method
Home input sigral
Homing start direction Operation selection at positive limit input
Home input detection direction Operation selection at negative limit input

Home proximity signal
Z-phase input
Positive limit input

Negative limit input

T

|
Start from negative side of Normal end
limit signal input

H
i
'
'

E—

Start from turning ON of Normal end

limit signal input

Start from positive side of Normal end

limit signal input

Figure 2.5.1

2.5.1 Incremental homing method

1. Select incremental homing method (need to use methods of Z-phase, Positive limit, and Negative
limit), and set the relevant parameters.

N
Homing Settings

¥ Homing Method

Homing method [Limit input OFF v
Home input signal |Use Z-phase input as home v
Homing start direction Operation selection at positive limit input
Home input detection direction Operation selection at negative limit input

Home proximity signal
Z-phase input
Positive limit input

Negative limit input

Start from negative side of H Normal end
limit signal input i

'
Start from turning ON of ' ——————————————————————————————————————— O3] €nd
limit signal input . !

] '
: H
Start from positive side of — Normal end
limit signal input H

Figure 2.5.1.1
HIWIN MIKROSYSTEM CORP. 2-11
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2. Set Homing velocity and Homing approach velocity.

MC_Axis000 (0) X

Homing Settings

Home proximity signal

Z-phase input
Paositive limit input
Negative limit input

Start from negative side of
limit signal input

Normal end

Start from turning ON of
limit signal input

Normal end

¥ Velocity/Acceleration/Deceleration

Homing velocity mm/s
Homing acceleration mm/s~2
Homing jerk

Home input mask distance
Homing holding time
Homing compensation value

Start from positive side of
limit signal input

Homina approach velocity IR m/s
Homing deceleration ‘ mm/s*2

¥ Others

Home ofset ISR
Homing compensation velocity _I mm/s

Figure 2.5.1.2

2.5.2 Absolute homing method

1. Select absolute homing method Zero position preset.
Absolute homing method Zero position preset needs to be used with an absolute encoder.

©

Important

When performing homing, the current position would be used as the home position, which may

still be recorded after power off and restart.

MC_Axis000 (0) X

Homing Settings

¥ Homing Method

Homing method
Home input signal |UseZ-phase input as home
Homing start direction |Positive direction

Operation selection at positive limit input |Reverse turn/immediate stop
Home input detection direction [Posifive direction

Operation selection at negative limit input [Réverse turn/immediate stop|

Home proximity signal
Z-phase input

Positive limit input

Negative limit input

2-12

_ Y
gdnnnnnnnnnnnnnnnnnnn

_—

Figure 2.5.2.1
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2. Select Position Count Settings icon . In Position Count Settings window, set Encoder type

to Absolute encoder.

Count mode ) Linear mode @ Rotary mode
Modulo maximum position
Modulo minimum positinn

Figure 2.5.2.2
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2.6 Transfer parameter settings to the controller

1. After completing parameter settings of the motion control axis, click Build Controller icon in the

upper toolbar to compile the project. Check if there are no errors in the message window below.

File Edit View Insert Project Controller Simulation Tools Window Help

Y MG T

Multiview Explorer

new_Controller 0 v

: Operation selection at positive limit input [REVerse um/immediate Stop
1 Node?2 : E1 CoE Drive (I Home input detection direction | Jo5ifive direction Operation selection at negative limit input [REVEISE fUmM/immediate stop
U/Expansion Racks

» 1f0 Map

» A Controller Setup

Home | roximity signal -

Z-phase input Jnnnnnnonnnnnnninnnnnn
v & Motion Control Setup

v 2 Auis Settings [ N B
MC_Axis000 (0) Neg s imit input .

L% Axes Group Settings

¢ Cam Data Settings

> Event Settings

¥, Task Settings

# Data Trace Settings

- T

Program | Location

H Filter

Figure 2.6.1

2. Click the Online icon to connect to the controller. After the connection is established, click

Synchronize icon to compare if the setting of Sysmac Studio is consistent with the setting of

the controller.

File Edit View Insert Project Controller Simulation Tools Window Help

Multiview Bxplorer

new_Controller 0 v

VI EET Homing start direction [Positive direct Operation selection at positive limit input [REVETSE TUr/AMMEAIAIE Siop
L1 Node2: E1 CoE Drive (| Home input detection direction [Posifive direction] ~ | Operation selection at negative limit input [REVEISE fum/immediate stop ~ |
» = CPU/Expansion Racks

ignal
input

Positive limit input
RACAC=000(0) Negative limit input
Axes Group Settings

Cam Data Settings
> Event Settings

¥ Task Settings

# Data Trace Settings

» T

Figure 2.6.2
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3. In Synchronize window, click Transfer To Controller, and transfer the settings of the project to the

controller.

Transfer To Controller is to overwrite the controller’'s current settings with the project’s

©

Important current settings.

settings. Transfer From Controller is to overwrite the project’s settings with the controller’s

Synchronization ] X

Computer: Data Name C 2 e Upda Controller: Data Name Compare
507 0; NE )T 507

Legend: | Synchroniz

B Clear the present values of variables with R bute (Valid for Transfer to Controller),

B Do not transfer the POU program source (Valid for Transfer to Controller). All data will be re-transferred when this option is changed

& Do not transfer the following. (All items are not transferred.)
- CJ-series Special Unit parameters and EtherCAT slave backup parameters.
- Slave Terminal Unit operation settings and NX Unit application data.

& Do not transfer the EtherNet/IP connection settings (i.e., tag data link settings).

m All data will be transferred because the projects in the computer and the controller are different.

Transfer To Controller  Transfer From Controller

Figure 2.6.3
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This chapter will introduce the way to compile simple programs with function blocks through Programming

in Sysmac Studio for test run.

(1)
©
Important

()

®)

When setting the parameters of the motion axis, it cannot be connected to the controller.
If it is connected, please click the Offline icon in the toolbar on the upper screen to
cut off the connection with the controller.

This manual only introduces the basic functions. For other functions, please refer to the
official operation manual of OMRON.

The test run follows the example in section 2.3: an EM1 series servo motor with a 5

mm/rev lead screw.

3.1 Add program

1.  Go to Programming — POUs on the left side of the screen and double-click Section0 to open the

prog ramming screen.

|t @ o

Multiview Explorer

new_Controller 0 v |

Sectiond - Program0 X Toolbox

_< Search> v

F8 |— MC_MovelinearRelative

4 Configurations and Setup

¥ 55 EtherCAT
L Node2 : E1 CoE Drive
» = CPU/Expansion Racks
& 1/0 Map

» 3 Controller Setup

351 WBLWLWOD buny

v % Motion Control Sefin
¥ & Axis Settings
L MC_Ais000 (0)
L Axes Gro Ip Settings
¢ Cam Data Se ttings
= Event Settin s
i, Task Setting
{4 Data Trace € 2ttings
v —
+ Y@ POUs
¥  Program:
v & Progr: m0
Le Build
L ¥ Functions % A
L& Function Blocks I |
» = Data
» fa Tasks

I Filter

FB |- MC_Movelink
FB |— MC_MoveRelative
FB|— MC_MoveVelocity
FB |— MC_MoveZeroPosition
FB | MC_Phasing

R
F8 | MC_ReadAxisParameter
FB|— MC_Reset
FB | MC_ResetFollowingError
F8 |— MC SaveCamTable
FB | MC_SetCamTablePropert
FB |— MC SetOverride
FB |- MC_SetPosition
FB |— MC_SetTorqueLimit

Description | Program | Location iy

FB | MC_SyncMoveAbsolute
FB|— MC_SyncMoveVelocity
FB|— MC_TimeStampToPos
F8 - MC ToraueControl

MC_Power

[Motion Control]
Power Servo

The MC_Power instruction makes a
Servo Drive ready to operate.

Figure 3.1.1
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2. Goto Toolbox on the right side of the screen, select the desired function block and drag it to the line
on the screen to start programming.

$# MC_Axis000 (0) Section0 - Program0 X

Variables

Enter Function Block
MC_Power MC_ImmediateStop

MC_Move
Enable Statu

MC_MoveAbsolute

151 WaWwo) buny

MC_MoveCircular2D

MC_MoveFeed

MC_Movelog

MC_Movelinear
MC_MovelinearAbsolute
MC_MovelinearRelative
MC_Movelink
MC_MoveRelative
MC_MoveVelocity
MC_MoveZeroPosition

MC_Phasing

MC_ReadAxisParameter
MC_Reset
MC_ResetFollowingError

MC_SaveCamTable

Figure 3.1.2

3.  After programming is completed, transfer the program to the controller, which applies the same steps

for transferring parameter settings to the controller in section 2.6: first click Build Controller icon

in the upper toolbar to compile the project. If there are no errors in the message window below, click

the Online icon to connect to the controller. After the connection is established, click

Synchronize icon , and click Transfer To Controller in Synchronize window to upload the

project settings and programs to the controller.
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3.2 Enable and homing

1.

2.

The motor needs to be enabled before homing. Drag the motor enabled function block MC_Power to
the line, customize the block name (such as servo_on), and input the motion control axis
MC_Axis000 to Axis parameter.

File Edit Wiew Insert Project Controller Simulation Tools Window Help

[-Mc_asisoon

Description | Program Location

Figure 3.2.1

On the line corresponding to Enable parameter of the function block MC_Power, right-click and select
Insert Input to add a switch.

B New Project - new_Controller_0 - Sysmac Studio (64bit) - o %
File  Edit View Insert Project Controller Simulation Tools Window Help

Insert Output

Insert Function Block F

Insert Function l L a|— MC_Movelinear
Insert Jump J

MoveLinearAbsolute

Insert Infine ST S

Description Program Location

Figure 3.2.2
HIWIN MIKROSYSTEM CORP.
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sectond - rogramo [

Variables

Enable_maotor

1517 WwBWwoD) buny

3.

add a switch.

senvo_on

servo_on
MC_Power
AC_Axis000— Axis Axis —MC_Axis000
Enable Status
Busy
Error
ErrorlD

Figure 3.2.3

homing

MC_Power
MC_Axis000— Axis s

Enable_motor otor-nom:
I L

MC_Axis000—]

Busy|

3T AW buny

Error|

ErroriD)|

4.

5.

screen is green.

ErroriD)|

-mc_

Drag the homing function block MC_Home to the line, input the block name and Axis parameter, and

MC_GroupReadPosition
Axis000
MC_GroupReset
MC_GroupSetOverride
MC_GroupStop

MC_GroupSyncMoveAbs

MC_Ho) 1eWithParamete

MC_imr ediateStop

Figure 3.2.4

Compile the program and transfer to the controller.

MC_Move
MC_MoveAbsolute

MC_MoveCircular2D

In the case of connecting to the controller, check if Contoller Status light on the lower right of the

File Edit View Insert Project Controller Simulation Tools Window Help

Multiview Explorer

[new_Controller 0 v Variables

£ Configurations and Setup
v 2 EtherCAT
L Node2 : E1 CoE Drive (

Sequence Control

Sequence Input

» = CPU/Expansion Racks
» /O Map
» 3 Controller Setup

|—Enter Variable

3511 WaWIWOD Buny

|—Enter Variable

otion Control Setup |—Enter Variable

is Settings
MC_Axis000 (0)
es Group Settings
¢ Cam Data Settings
> Event Settings
¥ Task Settings
# Data Trace Settings
v
v @ POUs
v Programs
v & Program0

» b Tasks Output

HIWIN MIKROSYSTEM CORP.

Busy|—nter Variable Sequence Output

Shift

Variable

Errorf—Fnier Variable Simulation

ErrorlD{—Frter Variable Stack and Table

Figure 3.2.5

Structured Text Tools
System Control
Text String

Time and Time of Day

Time Stamp

Controller Status ~ 1

ONLINE ®
ERR/ALM @

192.168.250.1
RUN mode
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6. Double-click the switch of the function block MC_Power and select True to enable the motor. Check
if the motor is enabled via Servo ready light on the lower left in Thunder.

= Section0 - Program0 X

Variables Variables

]
=
S

=]
[a]
(=]
=]
=

@
=
=]
=

True | False

Figure 3.2.6

Thunder (1.8.10.0), Hub 2, Port 4
File Tools Settings Access Help
- HiwIN
=-E1 X

Mdl. ED1F-EG-1022-00-01

Ver. 2810

Typ. EtherCAT
- Pwr. 110V / 220V, 1KW

- Aet. Cyclic synchro
=--Mot.
Typ. AC senvo
Mdl. EM1CMA4020F(
[=-Enc.
E--Int.
Typ. Serial
Res. 23 bits. 8
= Bxt.
Typ. Serial
Res. 23 bits, B

B--ESC
- Typ. NIA

Ver. NiA

CHL N/A

CH2. /A

No Error

No Warning

i Servo ready

Drive ready
J# Main power is normal
¥ No alarm oceurs
7 Motor parameters are set

[ FSTP signal is off

Figure 3.2.7

7. Double-click the switch of the function block MC_Home and select True to start the homing method
selected in section 2.5.

True | False

Figure 3.2.8
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8. After homing is completed, select View on the upper screen and click Watch Tab Page.

B New Project - new_Controller_0 - Sysmac Studio (64bit)
Project  Controller Simulation Tools Window Help

Alt+1
Alt+shift+1
Alt+2
Alt+Shift+2
Alt+3
Alted
Watch Tab Page(Table) Alt+Shift+4
Cross Reference Tab Page Alt+5
Build Tab Page Alt+6 Busym “ier Variabie
Search and Replace Results Tab Page  Alt+7 ErrorjmEnter Variable
Simulation Pane Alt+8 ErroriD pmEnter Variable
Differential Manitor Alt+9
Programming Group Tab Page
Variable Table Ctrl+Shift+V
Variable Manager...
Smart Project Search Ctrl+Shift+F
Recently Closed Windows Ctrl+Shift+H
Clear Recently Closed Windows History
Zoom 13
Manage Window Layout Templates...
Reset Window Layout

» m Data

» B Tasks

Description Program

0 Filter

Figure 3.2.9

9. In Watch window on the lower screen, enter MC_Axis_000.Act.Pos (motor position feedback, unit:
mm) in Name column to check if the value is close to 0.

Watch (Project)1

Device name | Online value | Modify | Comment |  Datatype | | Display format |
new_Controller 0 MC_Axis000.Act.Pos 0.021 [ | LREAL Real
new_Controller 0 MC_Axis000.Cmd.Pos 0.02199999¢ [N LREAL Real
Figure 3.2.10
a The units of variables in Watch window are the same as Unit of display set in section 2.3.

Important
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3.3 Relative movement

1. Since the motor needs to be enabled before performing relative movement, the motor enabled
function block MC_Power should be added into the program first.

Variables

] servo_on
WMC_Power

MC_Axis000— Ax

s

Axis|—MC_Axis000
Enable_motor

H—— ————enabe Status|———

Busy —Ent

15 Juawwo) buny

Error

ErrorD [—£nt

Figure 3.3.1

A

Add the relative moving function block MC_MoveRelative to the program and input the block name.
Then, set Axis parameter to MC_Axis000; Distance to 100 mm; Velocity to 50 mm/s;
Acceleration/ Deceleration to 50 mm/s?, and add a switch.

Variables

servo_on relative_move]
TMoven

MC_Power loveRelative MC_MovelinearAbsolute

MC_Auxis000— Axis Axis |- MC_Axis000 | MC_Axis000— Axis I - —MC_Axis000
motor_enable I motor_relative MC_MovelinearRelative
| Enable | | Execute -

MC_Movelink
Busy|—E able 100— Distance

MC_MoveRelat
Error|—E Velocity Active = BECEIEANE

15 uaWwWoy buny

ErrorlD | able Acceleration CommandAborted|— £ (LT ey

Deceleration Error|—Enter Variabl MC_MoveZeroPosition

Jerk ErroriD{—£n faria MC_Phasing

ble— BufferMode MC_Power

Figure 3.3.2

a The units of motion-related variables in function blocks are the same as Unit of display set in
section 2.3.

Important

3. Compile the program and transfer to the controller.

4. In the case of connecting to the controller, check if Contoller Status light on the lower right of the
screen is green.

5. Double-click the switch of the function block MC_Power and select True to enable the motor. Check
if the motor is enabled via Servo ready light on the lower left in Thunder.
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6. Before the motor moving, ensure there are no obstacles within the moving distance.

7. Double-click the switch of the function block MC_MoveRelative and select True to start moving to
the position of 100 mm.

Figure 3.3.3

8. After the motor stops, select View on the upper screen and click Watch Tab Page. In Watch window
on the lower screen, enter MC_Axis_000.Act.Pos in Name column and check if the value is 100 mm.

Watch (Project)1
Device name Name | Online value | Modify Comment | Datatype | | Display format |
new_Controller 0 MC_Axis000.Act.Pos 100 [ ] LREAL Real
new_Controller_0 MC_Axis000.Cmd.Pos 100 [ ] LREAL Real

Figure 3.3.4
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4.1 Example: Rotary mechanism of a multi-turn absolute servo motor with a reducer ........................
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4.1 Example: Rotary mechanism of a multi-turn absolute servo

motor with a reducer

When using EM1 multi-turn absolute servo motor with the rotary mechanism of the reducer (with such as
1:50 reduction ratio), if the motor continuously runs in one direction, the motor’s absolute position may
eventually exceed the memorized turns, which may cause absolute position loss of the drive and controller
after powered off and restarted. To avoid this situation, E series servo drive and OMRON controller should
be set based on the following steps:

1. Set the electronic gear ratio Pt20E and Pt210 to 2":1 (such as the default value of 32:1) in Thunder.

Parameters Setup :

Diff. PHOXX PHXX PL2XX PE3XX Pi4XX P5XX PEXX PETXX Others
Parameter Name Default Value Meodified Value Description

00000 00000 Position command form selection ]

0x0010 0x0000 Settings of unlimited rotation function ]

0 0 1 revolution Upper limit of motor rotation number ]

0x0000 00000 - Position control function selection ]

00002 0x0002 - Excellent Smart Cube (ESC) function selection ]

1 2 1 times MNumber of times for encoder feedback interpolation co..

1um Feed length of external encoder |

1nm Linear unit length (resolution) of external encoder ]

1 revolution Gear ratio at motor side (full-closed loop) |

1 revolution Gear ratio at load side (full-closed loop) |

1 Electronic gear ratio (numerator) ]

4

Electronic gear ratio ({denominatar) |

1 pulse edge MNumber of encoder output pulses |

Pt216 (1} 0.25 ms Position command acceleration/deceleration time cons

Pt217 (1) 0.25 ms Average position command movement time ]

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

Pt215 (1} x1 Command pulse input multiplier |

ol B i O o

Figure 4.1.1
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2. Set Pt204.00000 and disable the multi-turn absolute encoder rotation number overflow error
detection. This is to avoid the occurrence of drive alarm AL.800 when the motor runs in one direction
for a long time.

) Madify [ Pt204.all ] window - O X

Figure 4.1.2

3. After saving the parameters to the drive, restart to take effect.

4. In Sysmac Studio, please set Unit Conversion Settings according to the electronic gear ratio in step
1 in Thunder: set Unit of display to degree; Command pulse count per motor rotation to 262144

pulse/rev.

5. Select Use gearbox, and set Work travel distance per motor rotation to 360 degree/rev. If the
reduction ratio is 1:50, set Work gear ratio to 1; Motor gear ratio to 50.

The calculation formula of Command pulse count per motor rotation is: EM1 series motor
o resolution of 8388608 (cnt/rev) * Pt210 / Pt20E.
Important
For the settings, users can refer to the example diagram of the rotary mechanism in Unit
& Conversion Settings.
Example Reference: Ut converion formule

(1) Command pulse count per motor rotation [UDINT] * (5) Motor gear ratio [UDINT]

Number of pulses [puls¢] = —m—o—— o -
umber of pulses [pulse] (3) [Module maximum position - Modulo minimum position| [LREAL] * (4) Work gear ratio [UDINT]

* Travel distance [Unit of display]

M: Motor, W: Work

(3)

1
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LM
-

Unit of display @ pulse @® mm @ um @® m QO degree @ inch

w Travel Distance

Command pulse count per motor rotation 262144 PR ]

@ Do not use gearbox

10000

O Use gearbox

Work travel distance per work rotation degreefrev — (3)

(Calculated from the Modulo maximum/minimum positions in Position Count Settings if the count mode is Rotary mode)

Work gear ratio (Numerator of the reduction ratio) 1 - )
Motor gear ratio (Denominator of the reduction ratio) 50 (5}
<If the count mode is Linear mode>

Reference: Unit conversion formula
[UDINT] * (5) Motor gear ratio [UDINT]

.
EAL * @) Work gear ralio [UDINT]__ |"2ve! distance [Unit o

Figure 4.1.3

6. In Position Count Settings window in Sysmac Studio, set Count mode to Rotary mode; Modulo
maximum/minimum position setting value to 360 deg/0 deg; Encoder type to Absolute encoder.

In Position Count Settings window, set Count mode to Rotary mode, and the value of the

a controller would maintain between Modulo minimum position setting value and Modulo

Important maximum position setting value. If the value is set to 0~360 deg, the position range could

be corresponding to the single-turn position of the load side.

Count mode @ Linear mode O Rotary mode
Modulo maximum position setting value 360 elEES
Modulo minimum position setting value [t] degree

Encoder type [Absolute encoder ¥ |

Figure 4.1.4
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7.

8.

9.

10.

Add a new program for test run. Add the motor enabled function block MC_Power, the JOG function

block MC_MoveJog, and the homing function block MC_Home to the program.

For MC_MoveJog variables, set Velocity to 20 deg/s; Acceleration/Deceleration to 20 deg/s?, and

run the load side at a speed of 20 deg/s.

©

Important

15 WwawwoD) buny

(1)
()

Section0 - Program0 X

Variables

NegativeEnable.

J0G

5_ON

MC_Axis000— Axis

motor_enable
Enable

MC_Power

Axis|—MC_Axis000

jog_positive
1

MC_Axis000— Axi

MC_Movelog
TR—

Busy | Enter

Error—£

ErrorlD(—Fr

PaositiveEnable

Audis[—MC_AxisD00

Jjog_negati

9
20— Velocity

20— Acceleration

dAborted [— Enter

Errorf—£;

ErroriDj—£

20— Deceleration

Figure 4.1.5

The variables of the function block MC_MoveJog may correspond to the load side.

To jog in a negative direction, set a variable for the jogging function block parameter

First click the switch of MC_Power to enable the motor, and then click the switch of MC_MovedJog to

jog the motor in a positive direction.

sectond ~program0 [ —

Variables

JOG

1517 Wwewwon buny

o MIC_AxiSO00

Errormm Enter Variable

MC_Power MC_Movelog
MC_AxisO00mm Axis Axis pm MC_Axis000 MC_AxisO00m Axis _— Axis
motor_enable Jjog. it
{M} Enable Statt {H} PositiveEnable

Busy jmmEnter Variable A (False) jog_negativess NegativeEnable CommandAborted

ErrormmEnter Variable 20m= Velocity
ﬂwm:_ 20w Acceleration ErroriD

20w Deceleration

mm Enter Variable

mm Enter Variable

Figure 4.1.6

It is visible that after the variable MC_Axis_000.Act.Pos accumulated from 0 deg to 360 deg, it will

be accumulated again from 0 deg.

MName

MC_Axis000.Act.Pos

MC_Axis000.Cmd.Pos

| Online value |
353.0756

353.0756

HIWIN MIKROSYSTEM CORP.

Name

| Online value

MC_Axis000.Act.Pos 17.1756

MC_Axis000.Cmd.Pos

17.1756000(

Figure 4.1.7
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11. First, turn off the switch of MC_MoveJog and click the variable (such as jog_negative) which is
corresponded to the parameter NegativeEnable. Then, select True to jog the motor in a negative
direction.

True | False

Figure 4.1.8

12. ltis visible that after the variable MC_Axis_000.Act.Pos decreased from 360 deg to O deg, it will be
decreased again from 360 deg.

Name | Online value | Name | Online value |

MC_Axis000.Act.Pos 19.673 MC_Axis000.Act.Pos 351.273

MC_Axis000.Cmd.Pos 19.6730199¢ MC_Axis000.Cmd.Pos 351.373
Figure 4.1.9
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