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Safety Instruction

Before using the product ...
For your safety and effective operation, please read the safety instructions thoroughly before using the product.

» Safety Instructions should always be observed in order to prevent accident or risk with the safe and

proper use the product.
» Instructions are divided into “Warning” and “Caution”, and the meaning of the terms is as follows.

& Warni ng This symbol indicates the possibility of serious injury or death if some applicable

instruction is violated.

) This symbol indicates the possibility of severe or slight injury, and property
/I\ Caution

damages if some applicable instruction is violated.

Moreover, even classified events under its caution category may develop into serious accidents relying on

situations. Therefore we strongly advise users to observe all precautions properly just like warnings.

» The marks displayed on the product and in the user’s manual have the following meanings.
& Be careful! Danger may be expected.

&Be careful! Electric shock may occur.

» The user’'s manual even after read shall be kept available and accessible to any user of the product.



Safety Instruction

Safety Instructions for Design Process

Vi N
4 /\ Caution A

» Design the analog input / output signal or pulse input / output line at least 200mm away
from high voltage line or power line so that it is not affected by noise or magnetic field
change. It may cause malfunction due to noise.

» If thereis alot of vibration in the installation environment, take measures to prevent
direct vibration from being applied to the PLC. It may cause electric shock, fire or malfunction.

» If metallic dust is present in the installation environment, take measures to prevent

metallic dust from entering the product. It may cause electric shock, fire or malfunction.
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Safety Instructions on Installation Process

4 \

/\ Caution

» Use PLC only in the environment specified in PLC manual or general standard of datasheet.
If not, electric shock, fire, abnormal operation of the product may be caused.

» Before install or remove the module, be sure PLC power is off. If not, electric shock or damage
on the product may be caused.

» Be sure that every module is securely attached after adding a module or an extension
connector. If the product is installed loosely or incorrectly, abnormal operation, error or dropping
may be caused. In addition, contact failures under poor cable installation will be causing
malfunctions as well.

» Make sure that the I/ O connector is securely fastened. It may cause wrong input or output.




Safety Instruction

Safety Instructions for Wiring Process

a

/" \Warning

» Prior to wiring works, make sure that every power is turned off. If not, electric shock or

damage on the product may be caused.

/1\ Caution

» Check rated voltages and terminal arrangements in each product prior to its wiring

» Secure terminal screws tightly applying with specified torque. If the screws get loose, short

» Be sure to earth to the ground using Class 3 wires for PE terminals which is exclusively

» Don't let any foreign materials such as wiring waste inside the module while wiring,

process. Applying incorrect voltages other than rated voltages and misarrangement among

terminals may cause fire or malfunctions.

circuit, fire or abnormal operation may be caused. Securing screws too tightly will cause

damages to the module or malfunctions, short circuit, and dropping.

used for PLC. If the terminals not grounded correctly, abnormal operation or electric shock

may be caused.

which may cause fire, damage on the product or abnormal operation.




Safety Instruction

Safety Instructions for Test-Operation and Maintenance

/™ 'Warning

» Don’t touch the terminal when powered. Electric shock or abnormal operation may occur.
» Prior to cleaning or tightening the terminal screws, let all the external power off including

PLC power. If not, electric shock or abnormal operation may occur.

A Caution

» Do not make modifications or disassemble each module.
Fire, electric shock or abnormal operation may occur.

» Prior to installing or disassembling the module, let all the external power off including
PLC power. If not, electric shock or abnormal operation may occur.

» Keep any wireless equipment such as walkie-talkie or cell phones at least 30cm away

from PLC. If not, abnormal operation may be caused.

Safety Instructions for Waste Disposal
7 N\

A Caution

» Product or battery waste shall be processed as industrial waste. The waste may discharge

toxic materials or explode itself.
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Revision History

Revision History

Version Date Remark Revised position

V10 2017.4 First Edition -
Added ‘speed unit’ and filter ime constant’ in encoder parameter 5-12,18
Added LS ReadCamTableMasterPos function block 6-141~142

V11 2017.11  Added G-Code of ‘G21’ 9-12, 26
Added Acceleration/Constant speed/Deceleration Operation flags Appendix 1-6
Added appendix chapter of ‘Using EtherCAT slaves from other companies’ Appendix 6
Setting range of encoder position filter constant is corrected 5-12~13, 7-24
Added LS_OnOffCam function block 6-143~145
Added LS _RotaryKnifeCamGen function block 6-146~148

V12 2018.6 Added LS_CrossSealCamGen function block 6-149~151
Revised TransitionMode about LS MoveLinearTimeAbsolute and
LS MoveLinearTimeRelative 6-160,6-162
Added error code (0x1124, 0x1170~0x1179) A2-14,A2-16

V1.3 2018.12 Added XMC-E32C function block Chi5, A7
Added XMC-E16A and XMC-EO8A function blocks Ch2, Ch6, Ch13
Added wiring specifications Chapter 3
Set up Ethercat Network/Added Flags Chapter 4
Set up NC Spindles, Encoder Latch, Added Position Control Range
Expansion Chapter 5
Added LS_OnOffCamEx, NC_RetraceMove, NC_BlockSkip, NC_DryRun,
NC_TooIMod(?, NC_ReadTooIMode, NC_Mirrorimage, NC__SpindIeControI, Chapter 6
NC_BlockOptionalSkip, NC_ManualToolComp, NC_ChgSpindleGear,

via 20195 FILE OPEN, FILE_CLOSE, FILE.WRITE, FILE_READ, FILE_SEEK
Added Parameters Chapter 7
Added NC Control Expansion Function Chapter 9
Added Built-in Cnet Function Chapter 15
Added Flags according to NC Control Expansion Function Appendix 1
Added Error Information according to Cnet, NC Control Expansion Function Appendix 2
Added the Explanation of Cnet Communications Code Words Appendix 7
Added EtherCAT Diagnostic Function Appendix 8

VLE 2020.7 Format and contents modification according to the change of company )

name(LSIS - LS ELECTRIC)
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'23.01

Modify Domain (www.lIselectric.co.kr -> www.Is-electric.com)
[Additional XMC OS V2.10 version-up functionality reflected)]
Added Expansion homing (LS_Home)

Added Cross-coupled control(LS_CrossCoupledControlOn)
Added Reset axis error 2(MC_Reset2)

Added Total axis servo On/Off (MC_PowerAll)

Added Total axis homing (MC_HomeAll)

Added Total axis expansion homing (LS_HomeAll)

Added Total axis prompt Stop (MC_StopAll)

Added Total axis Stop (MC_HaltAll)

Added Reset all axis error 2 (MC_Reset2All)

Added Setting all axis current position (MC_SetPositionAll)
Added Group Servo On/Off (MC_GroupPower)

Added Read slave SDO data(timeout) (LS _ReadSDO2)
Added Write slave SDO data(timeout) (LS_WriteSDO2)

Added Master position loop control (LS_MasterPLoopControl)

Added Cam Profile/Point Specification Extensions

Added cam block setup function

Supplement BufferMode Description

Added Node Switch Operation Mode Description

Add connection function description below EtherCAT settings
Added Read Motion Information (MC_ReadMotioninfo)
Added Read current Position (MC_ReadActualPosition)
Added Read current Velocity (MC_ReadActualVelocity)
Added Read current torque (MC_ReadActualTorque)

Added Read command Position (MC_ReadCommandedPosition)
Added Read command Velocity (MC_ReadCommandedVelocity)
Added Read command torque (MC_ReadCommandedTorque)

Added Expansion Gear operation (MC_GearlnEx)

Added Expanded position specified electronic gear operation
(MC_GearInPosEx)

® Added Expansion Variable gear operation (LS_VarGearlnEx)

® Added Expansion Variable positioning gear operation

(LS_VarGearlnPosEXx)

Added Read axis group parameter (LS_ReadGroupParameter)

Added Write axis group parameter (LS_WriteGroupParameter)

Added Axis group vel/acc override(MC_GroupSetOverride)

Added Group current position setting (MC_GroupSetPosition2)

Cover, Chapter 15

Chapter 6, Chapter 8




Revision History

Supplemented the description (MC_GroupSetPosition)

Added Flag Content (_ AGxx_Disabled)

Added Prepare to allow external TCP connections. (TCP Server)
Added Perform TCP socket accept action.(TCP Server operation)

Added Connects to a relative TCP port.(TCP Client operation)
(SOCKET_TCPCONNECT)

® Added Receive data from a TCP socket (SOCKET_TCPRECV)
® Added Send data from a TCP socket (SOCKET_TCPSEND)

® Added Performs a request to create a UDP socket.

(SOCKET_UDPCREATE)

® Added Receive data from a UDP socket (SOCKET_UDPRECYV)
® Added Send data from a UDP socket (SOCKET_UDPSEND)

® Added Check information for each channel of socket service

(SOCKET_SVCINFO)

Added Initializes the receive buffer of a TCP or UDP socket.
(SOCKET_BUFCLEAR)

® Added Close the socket service channel.(SOCKET_CLOSE)
® Added Read local Ethernet IP, SUBNET MASK, GATEWAY

(L_NET_INFO)

Added Local Ethernet IP, SUBNET MASK, GATEWAY settings
(SET_IP)

Added Feature Description (MoveLink)

Added a description of the 3D arc interpolation function

Added Coordinate System Operation Look Ahead Function Content

Added Coordinate System Output Filter Feature Content
Added contents of the maximum acceleration limit function for
coordinate system operation.

Added a description of the function of the terminology reverse
instrumentation

Added action method in case of coordinate system operation 0x20C7

error

® Added full NC2 channel functionality
® Added EtherCAT Multiframe Description
® Supplemented Flag Description ( EC_MASTER_STATE,

SLVxx_EC_STATE)
Added Error Code (Ox10B3, 0x10B4, 0x10B5, 0x10B6, 0x10B7,

0x10B7, 0x3362, 0x36B3, 0XOE90~0E96, 0x1023, 0x2130, OXOF64,

Ox0F75, 0x1220, 0x2120~0x2126, 2110~0x2113)

Chapter 4

Appendix 1

Appendix 2
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V1.7

24.01

Modify explanations of command in-position width

Added contents of speed control operation mode

Added contents of coordinate operation maximum allowance
acceleration/deceleration.

Added contents of drive absolute position error detection

Added contents of override mode

Added contents of interpolation operation blending angle limit

Added contents of interpolation operation blending allowance angle
Added contents of coordinate look ahead setting

Add contents of coordinate system output filter ime constants

Added contents of rotation operation/linear operation conversion ratio
Added explanations of axis input range

Modify the command list missing

Added explanations of MC stop command operation during homing
Modify input/output type mistake of LS ReadCamBlockProperty,

LS WriteCamBlockProperty

Added PID, LINAC, SLINAC commands

Added explanations of absolute coordinate system application condition
during homing

Added error code list

Chapters

Chapter6

Chapter8
Appendix 2

V1.8

'24.06

Changed quality warranty period
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Thank you for purchasing PLC of LS ELECTRIC Co., Ltd.

Before use, make sure to carefully read and understand the User’s Manual about the functions, performances, installation and
programming of the product you purchased in order for correct use and importantly, let the end user and maintenance

administrator to be provided with the User’s Manual.

The User’s Manual describes the product. If necessary, you may refer to the following description and order accordingly. In

addition, you may connect our website (http:/mww.Is-electric.com/) and download the information as a PDF file.

Relevant User’s Manuals

(for XGI, XGR)

Title Description
XG5000 User's Manual XG5000 software user manual describing online function such as programming, print,
(for XGK, XGB) monitoring, debugging by using XGK, XGB CPU.
XG5000 User’s Manual XG5000 software user manual describing online function such as programming, print,

monitoring, debugging by using XGI, XGR CPU.

XGK/XGB Instructions &

Programming User’s Manual

User’s manual for programming to explain how to use instructions that are used PLC

system with XGK, XGB CPU.

XGI/XGR/XEC Instructions &

Programming User’s Manual

User’s manual for programming to explain how to use instructions that are used PLC

system with XGI, XGR, XEC CPU.

XGK CPU User’'s Manual
(XGK-CPUA/E/H/S/U)

XGK-CPUA/CPUE/CPUH/CPUS/CPUU user manual describing about XGK CPU
module, power module, base, IO module, specification of extension cable and system

configuration, EMC standard.

XGI CPU User’s Manual
(XGI-CPUU/CPUH/CPUS)

XGI-CPUU/CPUH/CPUS user manual describing about XGI CPU module, power
module, base, 10 module, specification of extension cable and system configuration,
EMC standard.

XGR Redundant Series

User’s Manual

XGR- CPUH/F, CPUH/T user manual describing about XGR CPU module, power
module, extension drive, base, 10 module, specification of extension cable and system

configuration, EMC standard.

XG-PM User’s Manual

XG-PM software user manual describing online function such as motion programing,

monitoring, debugging by using Positioning Module.

The User's Manual is based on XMC-E32A.

1) The differences according to product name and figure, please check the chapter of specifications, function blocks, analog

and serial interfaces.

2) This manual is based on the following versions.

XMC-E32A

XMC-E16A

XMC-EO8A XMC-E32C XG5000

V1.40

V1.40

V1.40 V1.40 V4.28
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Chapter 1 Overview

Chapter 1 Overview

This user’'s manual describes the standard of motion controller, installation method, the method to use each function, programming

and the wiring with external equipment.

1.1 Characteristics

The characteristics of motion controller are as follows. Motion controllers are used for overall control purposes that require the functions
listed below.
(1) Various motion control function
It has various functions needed for motion control system such as position control, speed control etc.
(a) It supports various motion control commands.
1) It supports a number of function blocks.
2) It supports a number of motion function blocks compliant to PLCopen standards.
3) Motion programs are supported in the form of LD or ST by using XG5000.

(b) It can control actualivirtual axis of up to 32 axes, virtual axis of 4 axes. The actual axis of 32 axes can be set and operated as a
virtual axis. EtherCAT /O of 64 slaves, and supports digital input 8 points, digital output 16 points,, analog input 2 channels,
analog output 2 channels and encoder input of 2 channels.

(c) Various sing-axis operations are available.

1) Position control

2) Velocity Control

3) Synchronous Control

4) Torque Control

5) Multi-axis simultaneous start

(d) Various multi-axis group operations are available.
1) Circular interpolation
2) Linear interpolation
3) Helical interpolation
4) Group homing / Changes group position

(e) Switching control in operation is available.
1) Position/Speed control switching
2) Position/Torque control switching
3) Speed/Torque control switching

(f) Cam Control is available.

By using XG5000, you can set profile data for cam control and use program commands to start and cancel cam operation, and
to skip cam. Users can create up to 32 cam profiles.

(9) Various Homing Control Function.

As for a homing method, you can use Homing method supported by each servo drive model. (Refer to the instruction manual of
each servo drive for more detailed homing methods and servo parameter settings.)

(h) For the Acceleration/Deceleration method, trapezoidal acceleration/deceleration and S-shaped acceleration/deceleration is

supported, and S-shaped acceleration/deceleration can be implemented by setting jerk on a motion function block.
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(2) Speed-up of execution of the motion program
Through realization of speed-up of processing at the time of start-up operation, the motion program set as main task can be
performed at up to 0.5ms intervals.

In addition, there is no delay time between axes in Simultaneous start and interpolation start.
(3) Connection with the servo driver through EtherCAT*1

(a) Direct connection to servo drives of up to 32 units and EtherCAT I/O of up to 64 units can be achieved through EtherCAT.
(b) Since the connection between motion control module and servo drive is made using Ethernet cables. So wiring is simple.
(c) You can easily check and set up the servo driver information and parameter at the Motion Control module
(d) Max. Connection distance is 100m.
(4) Able to realize the absolute position system
You can realize the absolute position system just by connecting to the servo drive using the absolute position encoder and in case
of ON/OFF, it can know the current position of the motor without homing. In order to use the absolute position encoder of the
L7N/L7NH series servo drive, a battery must be installed.
(5) Easy maintenance
As retain registers, parameters, cam data and location data are stored within the motion controller, data can be stored without delay,
and there is no limited number of writes.
(6) Self-diagnosis, monitoring and test are available with strong software package, XG5000.
() Monitoring function (Module & Servo driver)
(b) Trace function
(c) Trend function
(d) Reading and saving module program/parameter
(e) Reading and saving servo parameter
(f) Creation of CAM data
(9) Providing details about errors and the solution for it
(h) Print function of various forms

1. Whatis EtherCAT?
EtherCAT, Open Industrial Ethernet Solution, is developed by Beckhoff at 2002 and at 2003, November EtherCAT
Technology Group (ETG-http:/Aww.ethercat.org) is organized and it opens its technology. At 2005, February, that is
authorized as IEC standard specification. Because of fast control speed and easiness for use and maintenance, it is widely
used in the industrial field and conforming its performance
In our positioning module, data communication with service driver is done with master-slave method through EtherCAT, and
electric Ethernet Cable is used.
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1.2 Signal Flow of Motion Controller

The flow of system using the motion contraller is as follows.

PLC/HMI

ik

Writing sequence Program

Setting for control

- Motion program .
- Operation parameter e Encoder 1/2
- Cam data
- Servo parameter +—
P | XG5000  me— Motion Controller L Digital I/O
Test Operation ,/ - XMC-E32A(c) -
- Connection/Disconnection !, ‘—
e Analog I/O
- Absolute/Incremental Command i _} _
position control position/speed/torque  § !Motor position, speed, servo
- Jog Operation, etc Slave parameter setting i 1 I T— ------------------------- i parameter, external 1/0
value, etc i isignal, etc

Monitoring operation of
Motion Control module &

Servo drive and executing
test

I I
- Servo Drive « >
|

- Servo On/Off E
i External signal |ne— EtherCAT /O | xternal signal

~ [
“~~._iConnected with Motion Control

‘Emodule through EtherCAT
Motor ™ .
l I Meee- i-Working by Servo drive
Working |
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1.3 Function Overview of Motion Controller

Describe Representative functions of motion controller (Coordinate & Linear Interpolation, Circular Interpolation & Stop) briefly.

1.3.1 Position Control
Execute positioning control for the designated axis from starting position (current position) to goal position. (the position to move to)

(1) Control by Absolute coordinates
(a) Execute positioning control from starting position to goal position designated in motion function block.
(b) Position control is executed based on position (the origin position) specified in the homing.
(c) Moving direction is decided by starting position and goal position.
m Starting Position < Goal Position : Forward Positioning Operation
m Starting Position > Goal Position : Reverse Positioning Operation

[ Example]
m Starting Position : 1000
m target Position : 8000
Value of Forward movement is 7000 (7000=8000-1000)

0 1000 8000
| L | | | | | | >
[ T | | | | | |
I: Movement Value 7000 :I
Starting Position Goal Position

(2) Control by Incremental Coordinates
(@) Execute positioning control from starting position as much as goal movement value.
The difference from absolute coordinates control is that the goal position is movement value, not position value.
(b) Moving direction depends on sign of movement value.
m Positive value (+ or 0) : Positioning operation with forward direction
m Negative value (-) : Positioning operation with reverse direction

Starting Position

1

Reverse = » Forward

|
|
- i s

Negative value Positive value
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[ Example ]
m Starting Position : 5000
m Target Position : -7000
In this condition, it moves reversely and stops at -2000.

-2000 0 5000
‘ | | | | | | L |
[ [ [ [ [ [ T [
Rﬁverse positioning control(movement value —7Q|OO)
Y gl

Goal Position Starting Positon

1.3.2 Interpolation Control
(1) Linear Interpolation Control
Execute Linear interpolation control with desighated axis at start position. (Current position)
Combination of interpolation axis is unlimited and maximum 10 axes linear interpolation control is available.

(@) Linear interpolation by absolute coordinates
1) Execute Linear interpolation from starting position to goal position designated by positioning data.
2) Positioning control is executed based on home position designated in homing.
3) Movement direction is designated by starting position & goal position of each axis.
m Starting position < Goal position : Positioning operation with forward direction
m Starting position > Goal position : Positioning operation with reverse direction

Y axis Forward direction
V' N
Y2 4—-------mmmmm -
Y axis ] » I
movement Starting position(X1, Y1) I Goal position(X2, Y2)
value :
) Yl—f---=-m--- Operating by linear | )
X axis I interpolation I X axis
Reverse 4 { » Forward
direction . direction
< X axis movement value o
Y axis Reverse direction X1

[ Example ]
m Start position(1000, 4000),
m Target position (10000, 1000)
The action is as follows in the condition above
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4000

Y axis movement valu
(1000-4000=-3000)

(Y axis)

PN

Starting
position

Goal
1000 Position
< | ) X axis
0 1T T |
V¥1000 5000 10000
< >
X axis movement value (10000-1000=9000)

(b) Linear Interpolation by incremental coordinates

1) Linear interpolation is performed from the start address to the position including the target movement direction and

movement amount for each axis.

2) Moving direction depends on movement value is positive or negative.

m When the sign of movement distance is positive (+ or no sign): Positioning operation in forward direction (star

ting position increase direction)

m When the sign of movement distance is negative ( - ): Positioning operation in reverse direction (starting posit

ion decrease direction)

Y axis Forward direction

PN

Y2
Y axis

movement
value

Y1—

Starting position(X1, Y1)

Linear interpolation end
position(X2, Y2)

X axis

|
|
|
|
Movement by Linear interpolation :

X axis
» Forward

Reverse ¢

»

direction

v

Y axis Reverse direction X1

X axis movement value
X2

direction

[ Example ]
m Start position (1000, 4000),
m Target position (9000, -3000)

The action is as follows in the condition above

4000
Y axis
movement value
(-3000)

1000

(Y axis)

Starting
osition

interpolation end

Linear

position

¥ 1000
IA

[~ i g
X axis movement value(9000)

5000

P (X axis)
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(2) Linear Interpolation Control
Execute interpolation operation along the trace of circle with 2 axes in forward direction that already designated for ea

ch axis. Circular interpolation has 3 types according to auxiliary point, Middle point method passing auxiliary point, Cen
ter point method using auxiliary point as center of circle and Radius method using auxiliary point as radius of circle.
The combination of 2 axes for circular interpolation is unlimited. Any of the two axes from the actual axes (1-axis to 32

-axis) or virtual axes (1-axis to 36-axis) can be used.)

(@ Circular interpolation with middle point designation form.
1) Starts operating at starting position and executes circular interpolation through the designated middle point.
2) There will be a circular arc whose center point is crossing point of perpendicular bisection between starting posi

tion and middle point or middle point and goal position.

Forward
direction Middle point position

h

4 Goal position

Center point
<4 ofcircular arc

\

Starting point

Reverse . Forward
direction = | ¥ direction
Reverse Origin
direction

3) Movement direction is decided automatically depends on set target position and auxiliary point of circular interpol

ation.

(b) Circular interpolation with center point designation form
1) Starts operating from starting position and execute circular interpolation along trace of circle that has distance fr

om starting point to designated center point as radius.

Forward Direction

P N
. . . . Goal
Operatlng#by circular interpolation Position

Starting
position Center point

, <4 of circular arc
Radius

, Forward

Reverse |
" Direction

Direction = [
Y Origin
Reverse Direction




Chapter 1 Overview

2) If the goal position is same as starting position, it is available to have an operation like a circle that has dista
nce from starting point to auxiliary point as its radius.

Forward Direction
‘4 Operating by circular interpolation

Center point
of the circle

R

AN

Starting position
& Goal position

Reverse | . Forward
Direction ~ | " Direction
v  Origin

Reverse Direction

3) The direction of movement is determined according to the selection of paths (CW, CCW) to be set at the tim
e of motion function block.

(c) Circular interpolation with radius designation form
1) Starts operating from starting position and execute circular interpolation along trace of circular arc that has value
designated in auxiliary point of main axis as it radius. An arc whose central point varies depending on the sign
of the radius is drawn.

Forward Direction Operating by circular interpolation when
-~ the sign of the radius <0

y

Circular angle >= 180°

QN

/ ~N
, Center > _
/ point

~N

\ Operating by circular

) / interpolation when the
Starting "~ _ S'lfg%!,af angl;e/ sign of the radius > 0
Reverse Position ~ / , Forward
Direction =~ | ~e__ S " Direction
v Origin
Reverse Direction Center

point

2) In circular interpolation of radius specification method, the target position cannot be set the same as starting po
sition.

3) The operational directions and the size of the arc are determined by the path selection (CW, CCW) of circular
interpolation commands and the sign of the radius.



Chapter 1 Overview

(3) Helical interpolation Control

(a) Moves along the designated trace of circular arc depending on circular arc interpolation setting and executes Linea
r interpolation synchronously.

(b) There is no limit to the combination of axes to be used in helical interpolation, and three axes from actual axis (1
axis to 32 axes) or virtual axis (1 axes to 36 axes) are used. The three axes used for helical interpolation are [A
xis Setting 1], [Axis Setting 2], and [Axis Setting 3] of the axis group. The corresponding axis settings are matche
d to the X, Y, and Z axes.

(c) Helical interpolation control is possible using the MC_MoveCircularAbsolute and MC_MoveCircularRelative command
s.

(d) The starting position of the helical interpolation control in the figure below is the command position when the com
mand is executed.

(e) The input variable EndPoiont of the MC_CircularAbsolute and MC_MoveCircularRelative commands sets the end p
osition of the figure below. EndPoint[0] corresponds to the X axis, EndPoiont[1] corresponds to the Y axis, and E
ndPoiont[2] corresponds to the Z axis coordinates.

+ZA

End Helical
iti Interpolation

Straight

) R )
interpolation !
Part J

P +Y

+X

Starting
Position Circular interpolation part
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1.3.3 Speed Control

(1) Execution is made by speed control commands, and the operation proceeds at the established rate until buffer comm
ands are executed, or stop commands are entered.

(2) Speed control has forward operation and reverse operation.
(a) Forward direction: In case of velocity > O and forward direction, or velocity < O and reverse direction
(b) Reverse direction: In case velocity > 0 and reverse direction, or velocity < 0 and reverse direction.

(3) Operation timing

Speed
A

P Time
Operation r
Command /

In R ! \ 4
Operation i It will not be ON
‘ -l even though stop
Signal of positioning \ S
complete
Stop command *
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1.3.4 Torque Control

(1) The execution is made by the torque control command, and the operation is done in the set torque until the buffer c
ommand or stop command is entered.

(2) Torque control includes forward operation and a reverse operation..
(@) Forward direction: In case of torque > 0 and forward direction, or torque < 0 and reverse direction
(b) Reverse direction: In case torque > 0 and reverse direction, or torque < 0 and reverse direction.

(3) Operation timing

Torque

A

\ P Time
[
[
|

Command '/I :

/
In L
Operation {1t will not be ON

_-~"teven though stop

.,
.

Signal of positioning
complete '

\ I
Stop command | I

|

|

|

|

|

|

|

|

i l |
| ro
Operation 1 | !
| |

) I

by

| I

|

|

|

}

|

|
I
I
Ix
|
I
I
|
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2.1 General specifications

The following table shows the general specification of XGT series.

No. ltem Specifications Rgl«_avar_wt
specifications
1 Ambient 0~55°C i
temperature
p | Storage 25~ +70°C :
temperature
3 Ambient 5 ~95%RH (Non-condensing) -
humidity
4 EJ?T:%?; 5 ~95%RH (Non-condensing) -
In case of occasional vibration - -
Frequency Acceleration speed Amplitude Number
5 < f < 84Hz - 3.5mm
5 Vibration (84 < f < 150Hz| 9.8m/s¥1G} -
resistance In case of continuous vibration 10 times for each IEC61131-2
Frequency Acceleration speed Amplitude direction of X, Y and Z
5 < f < 84Hz - 1.75mm
84 < f < 150Hz| 4.9m/s¥0.5G} -
Shock Maximum shock acceleration: 147ms{15G}
6 resistance Duration: 11ms _ _ o IEC61131-2
Pulse waveform: Half-sine (3 times for each direction of X, Y and Z)
Square wave AC:+1,500V LS ELECTRIC
impulse noise DC:+ 900V standard
E(Ij?scérhoasrtggc Voltage : 4kV (contact discharging) IIIEECC(:Si(l)%):(B)lfz
Noise Radiated
7 . . IEC61131-2,
resistance elegtromagnet|c 80~ 1,000 Mz, 10 VIim IEC61000-4-3
field noise
Fast transient /Burst Classificati Power D|g|tal_/anglog Vo, IEC61131-2
noise on Communication interface IEC61000-4-4
\oltage 2kV 1kv
8 Operating Free from corrosive gases and excessive dust -
atmosphere
9 Altitude Up to 2,000m -
10 Pollution Less than equal to 2 -
degree
1 Cooling Air cooling -
IEC (International Electrotechnical Commission)
An international nongovernmental organization which promotes internationally cooperated standardization in electric/electronic
field, publishes international standards and manages applicable estimation system related with.
2) Pollution degree
An index indicating pollution degree of the operating environment which decides insulation performance of the devices. For
instance, Pollution degree 2 indicates the state generally that only non-conductive pollution occurs. However, this state contains
temporary conduction due to dew produced.
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2.2 Power specification

The following table shows the power specifications of motion controller.

Specifications
Item
AC Power DC Power
Rated input voltage AC100V ~AC240V DC19.2 ~28.8V
Input frequency 50/ 60 Hz -
0.7A0r less (AC110V)
Input current 1.6Ao0rless
0.4Aor less (AC120V)
Input Inrush current 120Apeak or less(AC240V, Phase 90 degree) 100Apeak or less (DC28.8V)
Leakage current 3mAor less 3mAor less
Efficiency 65% or more 65% or more
Permitted momentary 10ms or less
. 10ms or less
power failure
Output voltage ripple Output voltage ripple
\oltage P 9epp Current P 9epp Current
range range
Output voltage
+5V 4.90~5.20V 4aA 4.90~5.15V 4A
+24V 21.1~26.9V 0.4A - -
Output Output Ripple Noise Ripple Noise
Ripple & Noise | +5V 100mVpp or less 200mVpp or less 100mVpp or less 200mVpp or less
+24V 400mVpp or less -
Over current +5V 4.4A or higher 4.4A or higher
protection +24V 0.44A or higher -
For protection of the power supply, you are recommended to use the power supply with the maximum of 4A fuse.

2) Over current protection

the system.
3) Over voltage protection

1) Allowable instantaneous interruption time
It is the time to maintain the normal output voltage (normal operation) on the condition that the input voltage of
(AC110/220V) is lower than the maximum/minimum (AC85/170V).

(1) If the current over the standard flows in DC5V, DC24V circuit, the over current protection device shutdowns the
circuit to stop the system.

(2) If overcurrent occurs, after removing the causes such as shortage of current capacity, short circuit, etc., restart

If the voltage over the standard is applied in DC5V circuit, the over voltage protection device shutdowns the

circuit to stop the system.
4) Use UL approved power supply.

Use a UL certified product for the power supply. Use a power supply that meets Class 2 or LVLC (Limited
Voltage Limited circuit).
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2.3 Performance specifications

The following table shows the Performance specifications of motion controller.

2.3.1 Performance specifications

kem XMC-E32A XMC-E16A XMC-EOBA
XMC-E32C - -
. Main task/Periodic task: Fixed cyclic operation, reiterative operation
Operation Method initialization task: Only once at the time of entering the RUN
Control cvle Main Task Time: 0.5ms, 1ms, 2ms, 4ms
4 Periodic task time: Multiple setting of main task
I/O control method Synchronism with main task cyclic (Refresh method)
Program language Ladder Diagram(Function block), Structured Text, G-Code
Operator 18
Basic function | 202
Number of | Basic function
instruction block 174
Special
function block | 97
Calculation Basic 6.25ns or more (General point/coil)
processing MOVE 5ns or more (Word type)
Speed Arithmetic 30ns or more (Word type)
Program Quantity Max. 256
Memory Capacity 10MB(Motion program, ), L0OMB(NC program)
Automatic ; - :
variable (A) 4,096KB(Retain setting available up to 2,048KB)
Input variable(l)| 16KB
Output
variable(Q) | 16KB
Data Direc'[(K/Aa)\riabIe 2,048KB(Retain setting available up to 1,024KB)
Memory
F 128KB
K 18KB
Flag
variable U 1KkB
|_*Note 3) 22KB
N™Noe3)  49KB
Timer No limit in points
Time range: 0.001~ 4,294,967.295sec(1,193hour)
No limit in points
Count . .
ounier Counting range: 64 bit range
Configuration of program Initial program, Main task program, Periodic task program, NC program
Operation mode RUN, STOP
Restart mode Cold, Warm
o : : Cyclic error monitoring, time share over detection of task program, memory abnormal, power|
Self-diagnostics function abnormal, etc.
Data retenuofrg;lﬂr%ase of power Retain area setting in basic parameters or Retain setting when setting variables
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kem XMC-E32A XMC-E16A XMC-EO8A
XMC-E32C - -
Real/Virtual Axes Axis 32 Axis 16 Axis 8
Control | Dedicated Virtual Axis| Axis 4 Axis 2 Axis 1
psiSlave (Inclu dinsglil;l Axes) 64 slave 32 slave 16 slave
Module types EtherCAT (CoE: CANopen over EtherCAT, FOE: File Access over EtherCAT)

Communication Period

0.5ms, 1Ims, 2ms, 4ms (Same as the Main Task Period)

Servo drive support

Servo drive to support EtherCAT CoE

Control unit

pulse, mm, inch, degree

Control method

Position, Velocity, Torque (Servo drive support), Synchronous, Interpolation Control

Position address range

+LREAL, 0

Speed range

+LREAL, 0

Torque unit

Rated torque % designation

Acc./Dec. processing

Trapezoid type, S-type (Setting by specifying Jerk at a function block)

Rage of Acc./Dec. +LREAL™Noe1) 0
Manual operation JOG Operation
Cam Operation 32 profiles/ 16 profiles/ 8 profiles/
32,768 points 16,384 points 8,192 points
Absolute position system Available (When using an absolute encoder type servo drive)
Digital input 8 points
Digital output 16 points (Transistor)
Digital /O 2 channels 0
. Max. input: 500Kpps
Encoder input Input method: Line drive, Voltage input
Input type: CW/CCW, Pulse/Direction, Phase A/B
2 channels
. Voltage input range: -10~10V / 0~10V / 1~5V / 0~5V
Analog input .
Analog Current input range: 4~20mA / 0~20mA
input/output Max. resolution: 14bit(1/16,000)
Note 2)
2 channels
Analog output Voltage Output range: Output range: -10~10V / 0~10V / 1~5V / 0~5V
Max. resolution: 14bit(1/16,000)
Serial Port RS-232C : one port, RS-485 one port
communicati ; _defi i
onEd Protocols supported XGT dedicated protocol, Modbus protocol, User-defined protocol, LS bus (inverter protocol)

support

Coordinate system function (Robot)

Cartesian, Delta

Memory type

Micro SDHC

File system
SD memory

FAT32

Maximum Capacity

32GB (Memory over 8GB can use only 8GB of overall area)

Service

Program back-up/restoration, Booting operation, Data logging

2-4



Chapter 2 Specifications

2-5

- XMC-E32A XMC-E16A XMC-EOBA
XMC-E32C - -
Communication
speed Auto/10Mbps/100Mbps
Communication
port 1 port
Communication
Ethernet distance Max. 100m between nodes
Loader service (XG5000)
, LS ELECTRIC protocol supported (XGT, MODBUS TCP)
Service FTP server: Function to read/write files of the SD memory card from other devices
SNTP client
USB Characteristics USB 2.0, 1 channel
Service The loader service (XG5000) is supported
Error indication Indicated by LED
Weight 790g

Notel) LREAL range: 2.2250738585072e-308 ~ 1.79769313486232e+308

Long real number (+LREAL) positive range: 0 < x <1.79769313486232e+308
Note?) the analog function is supported only by analog-type products (XMC-E32A/E16A/EOQBA).

Note3) the serial communication function is supported only by communication-type products (XMC-E32C).




Chapter 2 Specifications

2.3.2 EtherCAT Communication specifications

ltem

Specifications

Communication protocol

EtherCAT

Support specification CoE(CANopen over EtherCAT)
Physical layer 100BASE-TX
Communication speed | 100Mbps
Topology Daisy Chain
Communication cable Cat. 5 STP(Shielded Twisted-pair) cable
Number;;;r;aximum 64(Able to mapping Max. 32 drive to mation axis)

Communication period

0.5ms/1ms/2ms/4ms

Synchronous Jitter Lessthan1 us
Synchronous . .
n - PDO(Process Data Object) Mapping through CoE
communication
Non-synchronous . . N
n - SDO(Service Data Object) communication through CoE
communication

Communication setting

Set the communication configuration using XG5000

Maximum transmission
distance

100m

Indicates the
communication status

LED
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2.3.3 Internal input/Output Specification

(1) Input specifications (source/sink type)

2-7

ltem

Specifications

Input point

8 points

Insulation method

Photo coupler insulation

Rated input voltage

24V

Rated input current

About 5mA

Operation voltage range

DC20.4V~28.8V (within ripple rate 5%)

On voltage/On current

DC19V or more / 3mA or more

Off voltage/Off current | DC6V or less/ ImAor less
Input resistance About 4.7 kQ
Off>0n
Res.ponse 0.5/1/3/5/10/20/70/100 ms (set by I/O parameter) Initial value: 3 ms
time On->0ff
Insulation voltage AC560Vrms/3 Cycle (Altitude 2,000m)

Insulation resistance

Insulation resistance 10 M2 or more

Common method 8 paint/COM
Circuit configuration No. Point
00 | %IX0.0.0
01 | %IX0.0.1
1 00
—0O O—
n =TT 02 | %IX0.0.2
|
H | 03 | %IX0.0.3
(
- 04 | %IX0.0.4
LH2sl=
— o7 0 05 | %IX0.0.5
—0O O—— ——
06 | %IX0.0.6
COM
5' ! ;' '[ :’ 07 | %IX0.0.7
' |__j HCOM
COM -
DC24V
COM -

m




Chapter 2 Specifications

(2) Output specifications (sink type)

Item Specifications
Output point 16 points
Insulation method Photo coupler insulation
Rated load voltage DC 12V / 24V
Used load voltage range DC10.2V~26.4V
Max. load current 0.5A/ 1 point, 2A/ 1COM
Off leakage current 0.1mAor less
Maximum inrush current 4A/ 10ms or less

Maximum voltage drop(On) DC 0.4V or less

Surge absorber Zener diode
Off>0n Imsorless
Response time
On->0Off 1ms or less(Rated load, resistive load)
Common method 16 point/ 1COM

Voltage DC12/24V+10% (Ripple voltage 4Vp-p or less)

External power
Current 10mA or less (DC24V connection)

Circuit configuration No. Point

00 %0QX0.0.0
01 %0QX0.0.1
02 %QX0.0.2
03 %QX0.0.3
04 %QX0.0.4

T — 0 —{ T} 05 | %QX005
I 5% 06 | %QX00.6
{E_{ 07 | %QX00.7

uwaiz | (¥ 2 08 | %QX0.08
— LI oy B 09 | %QXx0.0.9

" 10 | %QX00.10

11 | %QX00.11

oo 12 | %0X0.0.12

DC12/24V 13 | %QX0.0.13
14 | %QX0.0.14
15 | %QX0.0.15
v+ ;

COM ;
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2.3.4 Input specifications of Encoder

Item Specifications
Input voltage 5V (3V ~6V)
input current 2 mAto7.5 mA
Min. On guarantee 25V In accordance with RS-422A Line Driver Level
voltage
Max. Off guarantee
v
voltage
1) Pulse width
) Over 2.5us R
f——
10ver 1.2545 | Over 1.25u5 1
2) Phase difference
Input pulse
[ When A phase input pulse is
ahead of B phase input pulse
A : Position value increases
phase |
| When B phase input pulse is
B I ahead of A phase input pulse
phase ¢ x : Position value decreases
I
Over 0.6254s
Circuit configuration Contact Signal name
9 Point 9
RV ENC1 A+ Encoder A+ input
Ve
*Note O
- ENC1A- Encoder A- input
DCsy| AC P
T BO_—[ ENC1B+ Encoder B+ input
oV ENC1B- Encoder B- input
O ENC2 A+ Encoder2 A+ input
*Note 5V )
- A-O—— ENC2 A- Encoder2 A- input
DC5V,
'"[p B+O—— ENC2B+ | Encoder2 B+ input
0 B .
B0 ENC2 B- Encoder 2 B- input

Note 1: Encoder of 5V voltage output type(Open collector) When using 12V, 24V type MPG, change the input voltage from
5V to 12V or 24V and in case of 12V, connect 910Q resistor to ENC1 A+(pin 1), ENC1 B+ (pin3), in case of 24V, 2.4kQ

resistor, before connecting the power source (adding PULL-UP resistor is needed)
Note 2 : Encoder of 5V voltage output type(Line driver)
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2.4 Part names

241 Part names
(1) XMC-E32A

No.

Name

Content

Power input

AC 110/220V power input, LG terminal, DC24V output

Status display

Displays the motion controller's operation mode.
- PWR(Red light on): The power is supplied
- RUN(Green light on): During RUN mode
- ERR(Flickering Red light): Occurrence of errors during operation
- STATE (Red light on/Flickering Red light): When the SD card is
installed, the red light is turned On; when the SD card error occurs,
the red light is flickering.
- RDIWR(Flickering Red light): During SD memory reads or writes

SD card connector

Connector with the SD memory card

Mode switch

Sets the motion controller's operation mode.
- RUN: Program Execution
- STOP: program stop
- RST: Program’s operation is reset.

SD card command button

Press to button less than 3 second.
- Additional function(back-up, recover, compare) operation in
according to script setting
Press to button over 3 second.
- SD Power On/Off
Pressing to button and power on
- Boot operation

USB connector

Port to access to XG5000

Ethernet connector

Port to communicate Ethernet

®|Q|®

EtherCAT port

Port to communicate EtherCAT

LerL ECTRIC
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No. Name Content

(9) |Encoder input connector Connector that accepts encoder input signal

Digital input connector Connector that accepts digital input signal

1) |Digital output connector A connector that outputs a digital output signal

12 | Analog input connector Connector that accepts analog input signal

13 | Analog output connector A connector that outputs analog output signal
Input/output display Digital input/oupt, Analog input/output, Encoder input

> With exception of the outer part where the product name is shown, the XMC-E16A and XMC-EO8A are identical to the XMC-
E32A.

After inserting the SD memory into the SD memory slot entrance (display(1)) as shown below, press the middie part
of SD memory ((2)) and install it completely. If the SD memory is not inserted correctly in the SD memory slot
(direction reversed, up / down (left / right) tilting or twisting) It may not operate normally.

1]
RUN STOP RST | f

socMD |

0

RUN

2-11 | LSE.ccrric



Chapter 2 Specifications

(2) XMC-E32C

XGT

XMC-E32C

®e® ® ®

Name

Same as XMC-E32A

Serial communication port
(connector)

The port to execute RS-232C communication (connector)

Serial communication port
(connector)

The port to execute RS-485 communication (connector)

® G |68 0|8

Input/output display

Digital I/O, Encoder input, Communication interface status display

LSELE CTRIC
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2.4.2 Specification of Interface with External Device

2-13

(1) Pin arrangement of connector

Pin arrangement

Signal name

Signal direction

ENC1A+ Encoderl A+ input
ENC1A- Encoderl A- input
ENC1B+ Encoderl B+ input
ENC1B- Encoderl B- input
ENC2 A+ Encoder2 A+ input Input
ENC2 A- Encoder2 A- input
ENC2 B+ Encoder2 B+ input
ENC2 B- Encoder2 B- input
INO Input signal 0
IN1 Input signal 1
IN2 Input signal 2
IN3 Input signal 3
IN4 Input signal 4 Input
INS Input signal 5
IN6 Input signal 6
IN7 Input signal 7
COM Input signal Common Input
ouTo Output signal 0
OouT1 Output signal 1
OouT2 Output signal 2
OouT3 Output signal 3
OouT4 Output signal 4
OuT5 Output signal 5
ouT6 Output signal 6
ouT7 Output signal 7
ouT8 Output signal 8 Output
ouT9 Output signal 9
OuUT10 Output signal 10
ouTll Output signal 11
0ouT12 Output signal 12
OuUT13 Output signal 13
OuUT14 Output signal 14
OuUT15 Output signal 15
24V DC 24V
GND DC 24V GND Input

LS —ELECTR-’JC
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. n Signal
Pin arrangement Signal name st
VO+ Analog voltage input channel 0
10+ Analog current input channel O
COMO Analog input 0 common nout
Vi1+ Analog voltage input channel 1 P
11+ Analog current input channel 1
COoM1 Analog channell common
VO+ Analog voltage output channel 0+
VO- Analog voltage output channel 0-
V1, Analog voltage output channel 1+
Output
V1- Analog voltage output channel 1-
NC No Connection
NC No Connection
(2) Encoder part internal circuit
Classification Signal
*Notel ENC1A+ Encoderl A+ input
5V g--=c
7
AC ENC1A- Encoderl A- input
DC5Y |
' Bo__[ ENC1B+ Encoderl B+ input
ov ] ENC1B- Encoderl B- input
ENC2A+ Encoder2 A+ input
*Note2
sy (A0 ENC2A- Encoder2 A- input
[t
DCsY, ENC2B+ Encoder2 B+ input
ool
oVip.O—— ENC2B- Encoder2 B- input

*Note 1

*Note 2

Wiring of encoder 2 is example about 5V voltage output type (line driver)

Wiring of encoder 1 is an example about 5V voltage output (open collector) type. When using 12V, 24V type MPG, change the
input voltage from 5V to 12V or 24V and in case of 12V, connect 910Q resistor to ENC1 A+(pin 1), ENC1 B+ (pin3), in case of
24V, 2.4k resistor, before connecting the power source (adding PULL-UP resistor is needed)
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2-15

This describes the internal circuit of the module when connecting the encoder.

Input_/(_)utput Internal circuit No. | terminal Signal name
classification
@ — © A+ | Aphase pulse input +
@ A- Aphase pulse input-
Input O
® © B+ | Bphase pulse input +
- @ B- B phase pulse input-
(3) Input part internal circuit
e ° DC3.3V
— o [w]
I
I
H .
I
--- Internal
1 16 ; circuit
o—O O— P ——

18

H' | | com
” _____
DC24Vv

(4) Output part internal circuit

I

Internal
circuit

)

0
% L=
—4 1B
1
|
DC12/24V
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Chapter 3 Operation Order and Installation

3.1 Operation procedure

Here describes the Operation order of mation controller.

S

| Specify motion control operin'on method and control unit

| Specify the number of axis to be connected

v

| Specify the servo type and capacity

| Install the XG5000 on the PC

| Mount the motion controller on the base

v

Connect the motor and external signal to the servo

v

Connect Ethemet communication cable between positioning module and
servo, and between servos

.
N

v

| Turn the Servo on

v

| Turn the motion controller on

v

Connect the communication cable between USB (Ethernet) ports of PC and
motion controller

v

—

Write the motion program and parameter of motion controller in the
XG5000 and download it to the Controller

v

Set up the servo axis and establish communication between Servo and
motion controller

v

Write the servo parameter in the XG5000 and download it to servo

«—

v

Execute a test run by using XG5000

«—

v

Write the program for mation control operation through XG5000

v

Start the motion control operation

v

End

External emergency stop signal
External upper limit signal
External lower limit signal
Home signal

DOG signal

Max. Communication distance: 100m
Communication cable: STP cable

Check whether RDY LED is ON or not

Basic parameter, axis group parameter, master parameter,
common parameter, motion program

Allocate the axis number to each servo by using XG5000

Reading/Writing servo parameter and servo tuning are
available by XG5000

Check the operation status and modify the module parameter
and servo parameter
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3.2 Installation

3.2.1 Safety Precautions

7 N
/™ Danger

» Please design protection circuit at the external of Controller for entire system to operate safely because an abnormal
output or a malfunction may cause accident when any error of external power or malfunction of Controller.

(1) It should be installed at the external side of Controller to emergency stop circuit, protection circuit, interlock circuit of
opposition action such as forward /reverse operation and interlock circuit for protecting machine damage such as
upper/lower limit of positioning.

(2) If Controller detects the following error, all operation stops and all output is off.

Available to hold output according to parameter setting
(@) When over current protection equipment or over voltage protection operates
(b) When self-diagnosis function error such as WDT error in Controller occurs
» When error about 10 control part that is not detected by Controller, all output is off.
Design Fail Safe circuit at the external of Controller for machine to operate safely. Please refer to 3.5.1 Fail-Safe
Circuit Configuration Example
(1) Because of error of output device, Relay, TR, etc., output may not be normal. About output signal that may cause
the heavy accident, design supervisory circuit to external.

» When load current is more than rating or over current by load short flows continuously, danger of heat, fire may occur

so design safety circuit to external such as fuse.

» Design for external power supply to be done first after Controller power supply is done. If external power supply is

done first, it may cause accident by misoutput, misoperation.

» In case communication error occurs, for operation status of each station, refer to each communication manual.

There may be a risk of accidents due to incorrect output and malfunction.

» In case of controlling the Controller while peripheral is connected to Controller, configure the interlock circuit for system
to operate safely. During operation, in case of executing program change, operation status change, familiarize the
manual and check the safety status. Especially, in case of controlling long distance Controller, user may not response
to error of Controller promptly because of communication error or etc.

Limit how to take action in case of data communication error between Controller and external device adding installing

L interlock circuit at the Controller program. )

3-2
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/\ Danger

» Don't close the control line or communication cable to main circuit or power line.
Limit how to take action in case of data communication error between Controller and external device adding installing
interlock circuit at the Controller program.

Distance should be more than 100mm. It may cause malfunction by noise.

» In case of controlling lamp load, heater, solenoid valve, etc. in case of Off -> On, large current (10 times of normal
current) may flows, so consider changing the module to module that has margin at rated current.

» Process output may not work properly according to difference of delay of Controller main power and external power for
process (especially DC in case of) Controller power On-Off and of start time.
For example, in case of turning on Controller main power after supplying external power for process, DC output
module may malfunction when Controller is on, so configure the circuit to turn on the Controller main power first

Or in case of external power error or Controller error, it may cause the malfunction.

» Not to lead above error to entire system, part causing breakdown of machine or accident should be configured at the
external of Controller.
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3.2.2 Installation Environment

This controller has a good reliability regardless of installation environment but cares should be taken in the following items to
guarantee the reliability and safety of the system.

(1) Environment Condition
(a) Install the control panel available for water-proof, anti-vibration.
(b) The place free from continuous impact or vibration.
(c) The place not exposed to direct rays.
(d) The place with no dew phenomena by rapid temperature change.
(e) The place where surrounding temperature maintains 0-55°C.
(2) Installation Environment
(@) In case of processing the screw hole or wiring, cares should be taken not to put the wiring remnants to PLC inside.
(b) Install on the good place to operate.
(c) Do not install the high voltage machine on the same Panel.
(d) The distance from duct or surrounding module shall be more than 50mm.
(e) Ground to the place where surrounding noise environment is good enough.

3.2.3 Precautions of Handling

Here describes the notices in handling the positioning module from opening to installation.
(1) Do not fall down or apply the strong impact.
(2) Do not remove PCB from the case. Doing so may cause failure of the module and/or printed-circuit board.
(3) In wiring, cares should be taken not to put the wiring remnants or foreign materials to the upper part of Controller. If
something entered, it should be removed.

3.2.4 Attachment/Detachment of motion controller

/1\ Caution

» Moation controller must be mounted to hook for fixation properly before its fixation.
The Controller may be damaged from over-applied force.

» If module is not mounted properly, it may cause malfunction.

» Do not drop or impact the module case, terminal block connector.

Caution in handling

Use motion controller in the range of general specification specified by manual.
In case of usage out of range, it may cause electric shock, fire, malfunction, damage of product.
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(1) Installation of motion controller
Motion controller has a hook for DIN rail (rail width: 35mm) so that can be installed at DIN rail.

(@ Incase of installing at DIN rail
® Pull the hook as shown below for DIN rail at the bottom of motion controller and install it at DIN rail.

® Push the hook to fix the module at DIN rail after installing motion controller at DIN rail.

HOOK for DIN rail

(b) In case of installing at panel
@ You can install motion controller onto a panel directly using screw hole.

@ Use M4 type screw to install the product onto a panel.
® This product is designed so that PE and panel come in contact with each other through a screw at the bottom right

of the product. When installing on the panel, be sure to connect the screw in the bottom right side.

/Screw for installing at panel
AR

Screw for installing at panel (PE contact screw)

35
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(2) Controller equipment location

Keep the following distance between module and structure or part for ventilation, easy detachment and attachment.

30mm
igher™

5mm or 5mm or higher
higher?

(3) Controller equipment direction
(@) For easy ventilation, install as shown below.

or

Motion
Controller

EOmm
higher™

Ls-'ELE CTRIC

\4

qr

e Door

36
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(b) Don't install as shown below.

1?“—'“’ L .
Bk 1 AT

I al'FFLLFFl \ Ll
S TR PR —

g
LT

37
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(4) Distance with other device
To avoid radiation noise or heat, keep the distance between motion controller and device (connector and relay) as far as
the following figure.

100mm QOr more

50mm Or more

50mm Or more

3-9 | LSE.ccrric
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3.3 Precautions in Wiring |

3.3.1 Precautions of wiring

(1) The length of connecting cable between controller and drive machine shall be as short as possible.
(2) Use a separate cable from AC power for the signal line connected to the motion controller and the EtherCAT slave device,
and make sure that it is not affected by surges or induced noise from the AC side.
(3) The wires should be selected considering surrounding temperature, allowable current and it is recommended to be more than
max. size AWG22(0.3m).
(4) In wiring, if it is too close to the high temperature machine or material or it is directly contacted to the oil for a long time, the
short-circuit will occur that may cause the damage or malfunction.
(5) Make sure to check the polarity before applying the external contact signal to the terminal board.
(6) In case of wiring the high voltage cable and power cables together, the induction noise occurs that may cause the malfunction
or failure.
(7) In case of wiring by the pipe, the grounding of pipe is required.
(8) Connect the line between controller and EtherCAT slave device by using more than STP CAT-5 in wiring between controller
and drive unit.
(9) When a communication error(0xXOF50, OxOF51, 0x1F00, 0x1011, 0x2011, etc.) occurs in operation of controller, attach Ferrite
Core to communication cable connecting controller to EtherCAT slave device and run the controller because it may be
caused by noise interference in wiring between controller and EtherCAT slave device.

(10) When using the wiring connector for encoder signal and external I/O signal, install it on the place where there is no dust or
corrosive gas.

3-10
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3.3.2 Power Wiring

3-11

(1) In case voltage regulation is larger than specified, connect constant voltage transformer.

] s}
R
rPde
| o
(P
004
- i?:
AC b
AC power pde
100V~240V power e
] S IO |
O—0o™>—{ voltage |—
transformer

(2) Connect the power source of which inter-cable or cable-ground noise is small.
(When there is much noise, connect insulated transformer.)

(3) Isolate the controller power, I/O devices and power devices as follows.

] s}
[ 18]
Aege
IEN
Lapna
sl
! i?:
Man  PLC e
o o[ S
A2V O—6 o—¢—0 © transformer P
|
Input/output |
power SMPS
¢—3J o oav
Main circuit
device
L So—m-—»p

(4) If using DC24V of the controller, do not connect DC24V of several power modules in parallel.
(5) AC power cables should be compactly twisted and connected in the shortest distance.
(6) AC power cables should be as thick as possible (2mm?) to reduce voltage drop.

(7) AC power cables should not be installed close to main circuit cable (high voltage/high current) and 1/O signal cable. They
should be 100mm away from such cables

(8) Use the shielded insulation trans or noise filter when a noise invasion is expected.

(9) Wiring of each input power should be twisted as short as possible and the wiring of shielding transformer or noise filter
should not be arranged via a duct.

LSELECTJ’?IC
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(10) To prevent surge from lightning, use the lightning surge absorber as presented below.

O Controller
% I/O device
O

El — — B2

Surge absorber to prevent lighting

1) Isolate the grounding (E1) of lightning surge absorber from the grounding (E2) of the controller.

2) Select a lightning surge absorber type so that the max. Voltage may not the specified allowable voltage of the
absorber.

3) When you use the magnetic lighting contactor (MC) for AC/DC, it is recommended to use a ferrite core close to
the power. terminals as shown below

1 @

d R N~
= = =
ey Il ",

Ferrite core

(CU1330B, E-TECH)
(CU1330G, E-TECH)
(ZCAT3035-1330, TDK)
(TU1335,ESONG EMC)

3.3.31/0O devices wiring

(2) The size of I/O device cable is limited to 0.3~2 mm? Please select a wire within the standard considering the convenience
of wiring.

(2) Please isolate input signal line from output signal line.

(3) /O signal lines should be wired 100mm and more away from high voltage-high current main circuit cable.

(4) Batch shield cable should be used and the motion controller side should be grounded unless the main circuit cable and
power cable cannot be isolated.

PLC Shield cable
| 5 O
| nput °°
Qutput D(|3
i| —

(5) When applying pipe-wiring, make sure to firmly ground the piping.
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3.3.4 Grounding wiring

(1) This controller has two types of grounding systems such as LG and PE.

2 LG (4—\) is grounding for a power filter and used as a noise countermeasure. This controller performs sufficient noise

countermeasures, but it is recommended to use LG if there is no specific reason. For the location of LG, please refer to the
names of each part of 2.4.1.

(3) PE () is grounding to prevent an electric shock. It should be in contact with ground portion to prevent accidents. When Din
rail is installed, it is in contact with the DIN rail. When the panel is installed, it is contact with the panel through the screw for
panel installation. For the location of PE, please refer to Section 3.2.3 Installing and Removing the Motion Controller.

(4) Please refer to the following instructions for LG grounding.
(a) For grounding, please make sure to use the exclusive grounding. For grounding construction, apply type 3 grounding
(grounding resistance lower than 100Q2)
(B) If the exclusive grounding is not possible, use the common grounding as presented in B) of the figure below.

Controller Other Controller Other Controller Other
Type 3 Grounding Type 3 Grounding

(@) Exclusive grounding: best  (b) common grounding: good  (c) common grounding: defective

(c) Use the grounding cable more than 2 mm? To shorten the length of the grounding cable, place the grounding point as
close to the controller as possible.
(d) If any malfunction from grounding is detected, separate the PE and LG.

Power Power Power

|
LG pi LG\\ﬁ LG PE

(a) Exclusive grounding: best  (b) common grounding: good  (c) common grounding: defective

5) PE(@) is basically in contact with DIN rail. However, if DIN rail is coated, it may not be grounded. In this case, use a

screw and connect ground wiring to the PE (@) terminal.
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3.3.5 Cable Specification for Wiring

The specifications of cable used for wiring are as follows.

Cable specification (mm?)
Types of external connection
lower limit Upper limit

Digital input 0.18 (AWG24) 1.5 (AWG16)
Digital output 0.18 (AWG24) 1.5 (AWG16)
Analog input/output 0.18 (AWG24) 1.5 (AWG16)
Communication 0.18 (AWG24) 1.5 (AWG16)
Main power 1.5 (AWG16) 2.5 (AWG12)
Grounding(LG) 1.5 (AWG16) 2.5 (AWG12)

Use the following specifications for the power cable.

. s Thermal Thermal : .
Connection type | Cable specification (mm?) .er & .er & Tightening Torque
resistance resistance
P d
oweran 15(AWG16)~2 5(AWG12) Copper 60°C 051Nem
protection ground

| 314
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3.3.6 Connection of Servo Drive

(1) This is an example of wiring from motion controller to XGT Servo L7NH series (EtherCAT servo drive/motor). Refer to
manual of each drive for details on installation and wiring.

Main OFF  Main ON

T 19
NFB MC1 Ryl
MC1
Power R Lt
AC200~230V g NE P XGT Servo
50/60H
’ 13 XML-FBO4AMK
Notes XDL-L7NHA004B
1 u
2 v v
w
B+ —
*Note5 Regenerative ENC
resistor /Bl
Digital input Digital output
DC 24V igital outpu
24V IN 6
) o EETAN ECH o O~ 5rrer
= 3.3kQ
Emil] S
oI PO T AlARM~
18 | ALARM-
I — HOME j_@
—o STOP E—@} (PO Reapy+
— o PCON E—@} 4 READY-
—o GAIN2 14 EB}
o— cane_ |14 O~ T5m07
_— DI7
- PCL 9
L+ NCL 10 DIg
** INPOS1
PROBE1 o v TOT
PROBE2 * *H VLMT
EMG * vy INSPD
A-RST - e WARN
LVSF1 *x o TGON
LVSF2 *x = INPOS2
XMC-E32A SVON - I/0
=
DC 5V J¢|
' T STO
L__ L DC 24V
Note1 EMG
r— T ——— Safety Input Safety Output
5v H 1 | ENCT A+ | 3.3k0
A H 2 [encTA- || stor- 3 7 | v F—>
T
B i ¢—H 3 [Enci B+ |, STOT+ 4 8 EDM-
z H 4 | ENC1 B- I 3.3k0
v p q STO2- 5
STO2+ 6
L ——— DC24V GND (=)
ENC2 A+ |
EEE; : | EtherCAT Ethernet Cable |N
| ouT
ENC2 B-
| T
1 OUT
*Note3
I
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*Note 1
Wiring of encoder 1 is an example about 5V voltage output (open collector) type.

*Note 2
Wiring of encoder 2 is example about 5V voltage output type (line driver)

*Note 3
When connecting more than 2 servo drivers, connect first servo driver’s IN to the motion controller's OUT and for other servo
drivers, connect previous servo driver's OUT to next servo driver’s IN. Last servo driver's OUT doesn’t need to be connected. Axis
number can be set through “Slave/Axis Connection” in XG5000. However, when the servo drive is automatically connected, the
axis order is automatically set according to the connection order.

*Note 4
NF is abbreviation of Noise Filer. It is necessary to prevent the noise from coming in.

*Note 5
Use after making a short circuit between terminals B and Bl as regenerative resistor of L7NHAO001B~L7NHAO004B (50[W],
100[QY]), L7NHA008B~L7NHAO010B (100[W], 40[Q]), L7NHA020B~ L7NHA035B (150[W], 13[QY]) is contained inside. In case of a
high regeneration capacity due to frequent acceleration/deceleration, open the shorting pin (B, Bl) and connect external resistor to
B and Bl to use.
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(2) This is wiring example connecting SanMotion R Advanced Model EtherCAT servo drive/motor to motion controller. For detaiil
on installation and wiring, refer to the driver manual.

NFB el SanMotion R Advanced Model Servo Motor
Note4 with EtherCAT Coe Interface |
Power AC °
200~230V S v
50/60Hz o T w
FG
r
1 Operation t == Brake Power
MC ON o HEw ! _
[:—E] 2 |
Alarm Emergency °
stop 4
RB1 5
e EN1/2 {=
RB2 T
s |
CN3 . ]
OUT1+ _1 'E_“_" {_ E :r
XMC-E32A OUTI= 2 it L P JTL
ouT2+ g L [
o i1 /&1 . ON2
— [ PR
[ St ] CONT1+ 5 | H Lo BAT+
:5V£T__=_ GONTI= i[5 |4 ﬁ _%4 : ] - BAT
= 1o t ! . _
CONT2+ T L —!
*Notel "‘:'_[j_. H
l,_.o_e__l CONT2- _i[[! _ﬁl{_ °
Encoderl | gy, '; ENG1 A+ | b 4|
A ENC1 A- T T | _HWGOFF1+
T 1 . L T T e
g —L A :%: gt : Connect to next servo driver Note3 i #_ T: HWGOFF1~
ov 0T 3 1! HWGOFF2+
— T 7 b
Lotez | CNi(EtherCAT Outpw) L PAYE (] 5 |L__HWGOFF2-
Encoder2 — ——— ———ad T 1 EDM+
190 enczar | =t e
20, il Ethemet Cable I EDM-—
EnozA | CNO(EtherCAT Input) -:[“< i_“ e
i K

| Rl
e
L=
1o ®
"

*Note 1
Wiring of encoder 1 is an example about 5V voltage output (open collector) type.

*Note 2
Wiring of encoder 2 is example about 5V voltage output type (line driver)

*Note 3
When connecting more than 2 servo drivers, connect first servo driver’s IN to the motion controller's OUT and for other servo drivers, connect
previous servo driver's OUT to next servo driver’s IN. Last servo driver's OUT doesn't need to be connected. Axis number can be set through
“Slave/Axis Connection” in XG5000. However, when the servo drive is automatically connected, the axis order is automatically set according to
the connection order.

*Note 4
NF is abbreviation of Noise Filer. It is necessary to prevent the noise from coming in.

317 LS :-;:_.J_EC'.":'?':C
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(3) This is wiring example connecting BeckHoff AX2000 servo drive/motor to motion controller. For detail on installation and
wiring, refer to the driver manual.

AX2000-B110 EtherCAT Drive

NFB Noted MC1 X0A X9 Servo Motor
L 0 | U w2 s |
Power AC 200~230V |2 NF o 2 | e V2
50/60Hz L3 o T L3 u2
_,__ —_— -————— 4 | PE PE
L = BRAKE+
I X08 BRAKE-

+— 1| U

Conrect to the next servo driver X2
X4

% +24V X3

< 12 ] Analog-In 1+ 4
< 3 —In 1-
_:l XGND Analog-in 1= 5 |
4 AGND | 1
= Analog=In 2+ & |
24V DC Analog-In2—-| 7
Power supply -
Analog-Out 1 | 8|
hen armeciny X8 AGND | o | voav
provitiasivierd Analog-Out 2| o
R jumper S~y —Raint DGND T T
Encodert Regmerae | e PSTOP [ s =
b ~Reent NSTOP [ 14
-bC DIGITAL-IN1 |
DIGITAL-IN2 | 2
Ethemet Cable ENABLE s |
Encoder2 11 DIGITAL-OUT1 | 16 |
DIGITAL-OUT2 | 17
— 2
BTB/RTO \ ]
T
Connect to thenext servo driver  *Note3

*Note 1
Wiring of encoder 1 is an example about 5V voltage output (open collector) type.

*Note 2
Wiring of encoder 2 is example about 5V voltage output type (line driver)

*Note 3
When connecting more than 2 servo drivers, connect first servo driver’s IN to the positioning module’s OUT and for other servo drivers, connect
previous servo driver's OUT to next servo driver's IN. Last servo driver's OUT doesn't need to be connected. Axis number can be set through
“Slave/Axis Connection” in XG5000. However, when the servo drive is automatically connected, the axis order is automatically set according to
the connection order.

*Note 4
NF is abbreviation of Noise Filer. It is necessary to prevent the noise from coming in.
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3.3.7 Encoder Input (DC5V Voltage Output) Wiring Example

When pulse generator is a voltage output type, wiring example of motion controller and encoder input part is as follows.
In case that pulse generator is totem-pole output which is used as voltage output, wiring method is same with above.

XMC-E32A
Twisted shielded cable
Aphase + -, ~.—-—- N OUTA
[ A phase - | IS—‘
B phase + -\, rF-=--—=- N OuUTB
7%

....... — F.G ov |5V

| B ph L.—%

phase -
-—'||+—
5V DC

Before Wiring, please consider maximum output distance of pulse generator.
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3.3.8 Encoder Input (5V Line Driver Output) Wiring Example

XMC-E32A

Twisted shielded cable
OUTA+

A phase + % r~-—--—-
2 oh [ OUTA-

phase -
B phase + % =+ —- — OUTB+
| B phase - OuTB-
L= F.G oV 5V
= 5V DC

Before Wiring, please consider maximum output distance of pulse generator.
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3.3.9 External input signal wiringexample

) XMC-E32A
External input
point signal
1 00
—o o—¢—| R|
T
|
B |
|
pp—— |
Internal
1 07 2 circuit
—0O O0— *r—
I ! T
i i CcoM
- | |_
DC24V
3.3.10 External Output signal wiringexample
XMC-E32A External output
point signa

T 5& 0T}
e | 1 >

5 [T} 4

|
T DC12/24Vv
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3.4 EMC

3.4.1 EMC Standard
(1) EMC Standard

The EMC Directive specifies the products must 'be so constructed that they do not cause excessive electromagnetic
interference (emissions) 'and ‘are not unduly affected by electromagnetic interference (immunity)'. The applicable products
are requested to meet these requirements. This section summarizes the precautions on conformance to the EMC Directive
of the machinery assembled using motion control.

The details of these precautions are based on the requirements and the applicable standards control. However, LSIS will not

guarantee that the overall machinery manufactured according to these details conforms to the below-described directives.

The method of conformance to the EMC directive and the judgment on whether or not the machinery conforms to the EMC

Directive must be determined finally by the manufacturer of the machinery.

(2) EMC Standard
The standards applicable to the EMC Directive are listed below.

Specifications

Test item

Test details

Standard value

EN55011 Radiated noise * | Electromagnetic emissions from the | 30~230 Mz QP: 50 dBuV/m *1
2 product are measured 230~1000 Mtz QP: 57 dBuV/m
EN50081-2 _ - 150~500 kilz QP: 79 dB
ENS5011 conducted noise Electromagnetic emissions from the | Mean 166 dB
product to the power line is measured. 500~230 Mz QP: 73 dB
Mean 160 dB
EN61000-4-2 Electrostatic | Immunity test in which static electricity is | 15 kV Aerial discharge
immunity applied to the case of the equipment 8 kV Contact discharge
EN61000-4-4 Immunity test in which burst noise is ET;VI\/;{ )geli\};\/
Fast transient burst noise applied to the power line and signal lines Analog /0, signal lines: 1 kV
EN61131-2 EN61000-4-3 Immunity test in which field is irradiated to 10vim,26~1000 M
Radiated field AM 80%AM modulation@ 1 kiiz
. the product
modulation

EN61000-4-12
Damped oscillatory wave
immunity

Immunity test in which a damped
oscillatory wave is superimposed on the
power line

Power line: 1 kV
Digital IO (24V or higher): 1 kV

* 1: QP: Quasi-peak value, Mean: Average value
* 2: The motion controller is an open type device (device installed to another device) and must be installed in a conductive control

panel.
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3-23

(3) Control Panel

The motion controller is an open type device (device installed to another device) and must be installed in a control panel.
This is needed to prevent electric shock by touching mation controller and reduce the motion controller-generated noise.

Install the motion controller in a metallic panel to reduce motion controller-generated EMI (Electro-magnetic interference), the
specifications for the control panel are as follows

1) Control panel
The motion controller control panel must have the following features:

(@) Use SPCC (Cold Rolled Mild Steel) for the control panel.

(b) The steel plate should be thicker than 1.6mm.

(c) Use isolating transformers to protect the power supply from external surge voltage.

(d) The control panel must have a structure which the radio waves does not leak out. For example, make the door as a box-

structure so that the panel body and the door are overlapped each other. This structure reduces the surge voltage
generate by PLC.

Panel

Door

=

(e) To ensure good electrical contact with the control panel or base plate, mask painting and weld so that good surface
contact can be made between the panel and plate.

Seal
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2) Connection of power and earth wires

Earthing and power supply wires for the motion controller system must be connected as described below.

(a) Earth the control panel with a thick wire so that a low impedance connection to ground can be ensured even at high

frequencies.
(b) The function of LG (Line Ground) and PE (Frame Ground) terminals is to pass the noise generated in the PLC system

to the ground, so an impedance that is as low as possible must be ensured.
(c) The earthing wire itself can generate the noise, so wire as short and thick to prevent from acting as an antenna.
(d) Attach ferrite core under the power cable to satisfy CE specification.

Ferrite core
[Reference product - ferrite core]
Dimensions (mm) MCa_the
Vendor Product name d_a\xmijm Note
A B I D iameter
(mm)
Laird 28A3851-0A2 30.00 13.00 33.70 30.00 12.85 www.lairdtech.com
Laird 28A5776-0A2 29.20 20.00 42.00 42.00 19.40 www.lairdtech.com
Coilmaster C2L RU130B 31.50 13.00 33.00 31.50 13.00 www.coilmaster.com.tw
TDK ZCAT3035-1330 | 30.00 13.00 34.00 30.00 13.00 www.tdk.com
T —
- T
- 7
_T‘ - ;:R //
""H_____ - B / d
h o
D [
T /;-:;J/// T
ﬂ_l_ r /,/ /// /\ -
//f ‘““—m,_____a /;/:\// c
—— A ‘:“ e —
T -
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(4) Requirement to Conform to the Low-Voltage Directive
The low-voltage directive requires each device that operates with the power supply ranging from 50V to 1000VAC and 75V to
1500VDC to satisfy the safety requirements.
Cautions and installation and wiring of the motion controller series to conform to the low-voltage directive are described in this
section.
The described contents in this manual are based on the requirements and the applicable standards control.
However, LSIS will not guarantee that the overall machinery manufactured according to these details conforms to the above
regulation.
The method of conformance to the EMC directive and compliance to the EMC Directive must be determined by the
manufacturer of the machinery.

1) Standard applied for motion controller

The motion controller follow EN6100-1 (safety of devices used in measurement rooms, control rooms, or laboratories).
And the motion controller modules which operate at the rated voltage of AC50V/DC75V or above are also developed to
conform the above standard.
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3.5 Fail Safe

3.5.1 Fail Safe Circuit

(1) Example of system design
In case of AC

Con]

—O

Start sequence of power. In case of AC

Power

Trans

incaseof AC,DC

Power

Trans

Fuse

| CPU

FFXx154

Fm

Program

Start
switch

switch

o RAL : el )
ECI | Stop \ = M10

Input module

P —

Output module

MC2

MC1

(1) Turn on power
(2) Run CPU.
(3) Turn on start switch

(4) Output device runs by program through

magnetic contactor (MC) [On]

CPU

%FX69

B RUN output
Start available as RA1

N

Start

Program
switch

L e

$o —E—e
! MC Stop
: switch

| — Output for warning
4 (Lamp or buzzer)

r'g

Timer setting which DC
input signal is configured.

Voltage relay
equipped

— RUN by %FX154

Power off to output
J device

=MC

L Qutput for warning

¥ Emergency stop,

Stop by limit

Configure part that lead
- opposite operation or

(Lamp or buzzer)

~-Run by FO09C

¥ breakdown such as
interlock circuit forward,
reverse revolution by

# external interlock circuit

=MC

Power Off to output
device
(Emergency stop,
stop by limit switch)

Start sequence of power. In case of AD, DC

(1) Run CPU after power is on

(2) Turn on RA2 as DC power on

(3) Turn on timer after DC power is stable.

(4) Turn on start switch

(5) Output device runs by program through
magnetic contactor (MC) [On]

LsTELE' CTRIC

3-26




Chapter3 Operation Order and Installation

(2) Fail safe measures in case of motion controller failures
Failures of the motion controller and memory are detected by self-diagnosis but if there are some problems with I/O control
part, etc, the failure may not be detected from the motion controller. In this case, it can be different depending on the failure
status, all contacts may be On or Off so normal operation or safety of the controlled subject cannot be guaranteed.
We have done our best to assure quality but in case there are some problems with the PLC, please configure the fail safe
circuit on the outside to prevent damage of the equipment or accident due to some cause.
The below is the example of system configuration with the fail sage circuit.

[Example of failsafe circuit]
On de/lagimer
Y NG
%QX0.0.0
_T1S %0X0.0.0 Off delay timer
| | _
H External load
o} L | ®
%QX0.0.1
9%QX0.Q+ - 1
%QX0.0.
O
0 24V
- Ll > _ +
0.5sec’ 0.5sec OV O & i | ®
_ . T1 T2  DCA
Moation controller utput Ao_dv-o_@i
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3.6 Maintenance

Be sure to perform daily and periodic maintenance and inspection in order to maintain the moiton controller in the best

conditions.

3.6.1 Maintenance and Inspection

The 1/O module mainly consists of semiconductor devices and its service life is semi-permanent. However, periodic

inspection is requested for ambient environment may cause damage to the devices.
When inspecting one or two times per six months, check the following items.

Check ltems

Judgment

Corrective Actions

Power supply

Within change rate of input voltage
(Refer to general specifications)

Hold it with the allowable range.

Power supply for input/output

Input/Output specification of each
module

Hold it with the allowable range of each
module.

Operating
atmosphere

Temperature | 0~ +55°C Adjust the operating temperature and

Humidity 5~95% RH humidity with the defined range.

Vibration NG vibration Use V|b_rat|on resisting rubber or the vibration
prevention method.

There will be no shaking

No play allowed

Securely enrage the hook.

Check the connecting screws

Screws should not be loose.

Retighten terminal screws.

Check the number of Spare parts| Cover the shortage and improve the
Spare parts . i o
and their Store conditions conditions.
3.6.2 Daily inspection
The following table shows the inspection and items which are to be checked daily.
Check ltems Check Points Judgment Action
C ti diti f Retight
onnection condions o Check the screws. Screws should not be loose. egnien
base Screws.
. Retighten
, L Check the connecting screws Screws should not be loose.
Connecting conditions of Screws.
terminal block or| Check the distance between| Proper clearance should be
. : . Check screw
extension cable solderless terminals. provided.
Input/output connector Connector should not be loose. Check screw
PWRLED | Check LED ON On (Off indicates an error)
RUN LED Check that the LED is On during| On (flickering or Off indicates an
Run. error)
) Check that the LED is Off duri o
Display ERR LED Runec at e 'S unng Flickering indicates an error
LED ' On when inputis On
Input LED | Check LED turns On and Off . P . '
Off when input is off.
Onwh tput is On,
Output LED | Check LED turns On and Off flwhen ourpu _IS .
Off when output is off
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3.6.3 Periodic Inspection

329

Check the following items once or twice every six months, and perform corrective actions as needed.

Check ltems Checking Methods Judgment Action
Ambient temperature : 0~55°C Adjust to meet general
. - — Measured with e
operating Ambient humidity 5~ 95%RH specification
thermometer/hygrometer . .
atmosphere ) : There should be ng (environment standard in
Pollution degree measure corrosive gas )
corrosive gases control panel)
The module should be The module should be .
Looseness, Ingress _ Retighten screws or hook
move the unit mounted securely.
Place the product
horizontally so that dust
does not enter the
Controller o
. ventilation  holes, and
Status Dust or foreign . . . . .
. Visual checks No dust or foreign material remove dust or foreign
material . .
material with a dry cloth,
Be careful not to let foreign|
material into the ventilation|
holes.
Loose terminal . Screws should not be _
Re-tighten screws Tighten
screws loose.
Connection | Distance  between
. Visual checks Proper clearance Check screw
status terminals
_ Screws should not be Retighten connector
Loose connectors Visual checks .
loose. mounting screws
. Measure voltage between| Refer to eneral
Line voltage check ' : g I g Change supply power
input terminals specifications
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3.7 Troubleshooting |

The following explains contents, diagnosis and corrective actions for various errors that can occur during system operation.

3.7.1 Basic Procedure of Troubleshooting

System reliability not only depends on reliable equipment but also on short downtimes in the event of fault.
The short discovery and corrective action are needed for speedy operation of system. The following shows the basic
instructions for troubleshooting.

(1) Visual check
Check the following points.
eMachine operating condition (in stop and operation status)
ePower On/Off
eStatus of /O devices
eCondition of wiring (/O wires, extension and communications cables)
eDisplay states of various indicators (such as POWER LED, RUN LED, ERR LED and /O LED). After checking them,
connect peripheral devices and check the operation status of the motion controller and the program contents.

(2) Error Check
Observe any change in the error conditions during the following.
eSwitch to the STOP position, and then turn the power on and off.

(3) Range limit
Estimate what is the trouble because using the above method.
eInside or outside of the motion controller? 1/O module or another module?
ols it input/output? Is it others?
sMotion program?
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3.7.2 Troubleshooting

This section explains the procedure for determining the cause of troubles as well as the errors and corrective actions.

Trouble contents ]

When Power (PWR) LED is
Off

Measure when Power LED is off

Err. LED flicker codes Measure when ERR LED is blinking

OFF

In case the input/output

module operates abnormally Measure in case the /O module does not operate normally

When PROGRAM WRITE
does not work

Measure when PROGRAM WRITE does not work.

When RUN, STOP LED is I |:> Measure when RUN, STOP LED is OFF I
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(1) Measure when PWR(Power) LED is off
Flowchart used when the POWER LED is turned Off.

Is PWR LED Off?

No Power supply.

v

Is the power supplying?

Yes

No s PWR LED On?

s the incoming voltage No Keep the supply power within

ithin speciﬁmny the specified range.

Yes No Yes
< Is PWR LED On?
\ 4 1
Write down the Troubleshooting End

Questionnaires and contact the

nearest service center.




Chapter3 Operation Order and Installation

(2) Measure when ERR(error) LED is blinking
Here describes the measure procedure when ERR LED is flickering during power supply, or when operation starts, or
during operation.

[ Is ERR LED flickering? ]

\4

Connect XG5000 and check the
error code contents.

See Appendix 1 Flag list and
remove the cause of the
error.

Yes l

No

Is it a fatal error?

Is ERR LED still

flickering?

[
»

A 4

Write.  down the  Troubleshooting
Questionnaires and contact the nearest
service center.

In case of minor error, and the does not stop but you should check the error contents promptly and take an
action. If not, it may cause the critical error.
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(3) Use PLC RUN LED Off flowchart on page 10-8
This section describes the action sequence when the RUN LED is turned off when the power is turned on, when the
operation starts, or during operation.

[ Is RUN LED Off? ]

l

Input power OFF — ON

No
Is RUN LED off?

Write  down the  Troubleshooting
Questionnaires and contact the nearest Complet

service center.

LSE ecrric | 3-34
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(4) Measure in case the I/O module does not operate normally
Here describes the measure procedure when 1/0O Module does operation normally during operation, as shown on the
program example below.

SWTCHI SMTCH2 3001
|

{m)

0Lt
—

[ I/O modules are not correctly reading and/or controlling field

l

No
S Output module output to SOL1 LE
on?

Ye

A

v
'

Measure SOL1 terminal voltage Make the correct wiring. Change the connector of Monitor SOL1 state by
by the tester. terminal block. XG5000.

1 - I- !

Is the contact condition of the
erinal block connector goed™

“
After removing the external

wiring, check the conduction
state of module output

Ye l
No

Is it normal ?

\/

<D0 the inputs work as expected? Is the output wiring correct 2

A

v

v

Check the physical device
connected to SOL1 for proper
|__aneration

Replace the Output module
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No
e Input module LEDs for SWI

and SWITCH2 On?

Ye

Measure the terminal voltage of
SWITCH 1, 2 by the tester.

l

the inputs work as expected?

No

Ye

y

Y

Measure the terminal voltage of
SWITCH 1, 2 by the tester.

Do the inputs work as expected?

Is the wiring correct?

Ye

No

Are the module screw
terminals tightened?.

Ye

~ Ye
the contact condition

of the terminal block
QQnector good

No
After removing the external
wiring, check the input
state by forced input.
\ 4 \ 4
Make the comect Tighten the terminal Change the
Do the inputs work as expected? wiring screw completely connector of
terminal block.
No
P \ 4
v v I
Replace the  Input Check the input device Recheck from  beginning  of Replace  the  Input
module (SWITCH 1, 2) state. this flowchart module

LSTELECTI?IC
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3.7.3 Troubleshooting Questionnaire

If the trouble occurs when using motion controller, fill in the following questionnaire and then contact customer’s service
center by phone or FAX.

* For errors relating to special or communication modules, use the questionnaire included in the User’s manual of the unit.

1. Customer’s Contact Number: Phone)
FAX)
2. Module type: ( )
3. Applied Module details
Controller model ( )OS version No. ( ) Serial No. ( )

— XG5000 Version number used for program compiling :( )
4. General description of the device or system used as the control object:

5. The module type of the motion controller:
— Operation by the mode setting switch ( ) — Operation by the XG5000 or communications ( )

6. LED of the motion controller turned Off ? Yes ( ), No( )
7. Error message content by XG5000:
8. Action method for the error code in the article 7:
9. Trouble shooting method for other error action:
10. Characteristics of the error

* Repetitive ( ): Periodic ( ), Related to a particular sequence (), Related to environment ()

Environment related ( )

* Sometimes ( ): General error interval:

11. Detailed description for the error phenomena:

12. Configuration diagram of applied system:

3-37



Chapter3 Operation Order and Installation

3.7.4 Cases

Input circuit troubles and corrective actions
(1) Input Circuit Error Type and Corrective Actions
The followings describe possible troubles with input circuits, as well as corrective actions.

Phenomena Causes Measures
Leakage current of external device «Connect an appropriate register and capacity,
(Such as a drive by proximity switch) which will make the voltage lower across the

Input  signal

terminals of the input module.
does not turn off

AC input ;
T AC input
% I% CL Leakage 4_] L C
L S0

External ~

Leakage current of external device
(Drive by a limit switch with neon lamp)

. . *CR values are determined by the leakage
Input signal not ’ AC input
OFF(Neon lam l L c current value.
) P | [ Leakage — Recommended value C : 0.1 ~ 0.474F
may be still on) current
PN R:47 ~120 Q (1/2W)
External devicg e or make up another independent display circuit.

Leakage current due to line capacity of wiring

. eInstall the power on the external device as
Input  signallcable.

; below.
doesn’t turn off. —_— —
l ' AC input l » AC input
1 1
1 1
T| ? Leakage °l .;
- I !
. = . e
External device ~ E— Extemeldevice O
Leakage current of external device *Connect an appropriate register, which will make the
Input  signal| (Drive by switch with LED indicator) voltage higher than the OFF voltage across the input
doesn't turn off. - DC input module terminal and common terminal. DC input
ll ‘ [ Leakage DC input
I L
External _E'

 Loop current due to the use of two different
power supplies.

*Use only one power supply.
Input  signal *Connect a sneak current prevention diode.

doesn't turn off.

| DC input

E1l L DC input

*E1 > E2, looped
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(2) Output Circuit

Error Type and Corrective Actions

Here describes the trouble examples of output circuit and its measures.

Note) If used as above, output element does not
make trouble but the function of diode (D) built-in the
load becomes low which causes the trouble.

Phenomena Causes Measures
Over voltage| «Load is half-wave rectified inside *A resistor of tens of kQ to hundreds of kQ is
applied to the load if| (in some cases, it is true of a solenoid) connected in parallel to the load
case of output| If power polarity is <—, C is charged, if polarity is T,
contact OFF voltage charged to C + power voltage is applied to both (R]
sides of diode (D). Max. Voltage is about 21 2.
Max. Voltage is about 2v2. .
s,
T T—TD_H'; ‘\ < I% Load

The load does not

*Leakage through a surge suppressor connected in

*Connect C and R across the load, which are of

When the load is
C-R timer, time
constant fluctuates.

connected in parallel to the load.

Output

Leakage

]

tumn off. parallel to the load. registers of tens KQ .
When the wiring distance from the output module to
Output the load is long, there may be a leakage current due to
C % the line capacity.
| @ Leakage } | —RT— £ 'C_@_
. n [omd |+~ Ltoaa [T
eLeakage through a surge suppressor| «Drive the relay using a contact and drive the

C-R type timer using the since.
*Use other timer than the C-R contact some
timers.

Note) Have half-ware rectified internal circuits
therefore, be cautious.
/.h‘ﬁmer
U
® .

Outpu

The load does not
turn off.(for DC)

«Circulating current by using two different power
sources

Ou_tpu

——{w |
— L eJ

L

*E1< E2, looped

*Elis off (E2 is on), looped.

*Use only one power supply.
«Connect a sneak current prevention diode.

Outp €
% [ N “““ 1
_i/r ‘ Load —"1 L
E

\Al

If the load is the relay, etc, connect a counter-
electromotive voltage absorbing code as shown by the
dot line.

Output circuit troubles and corrective actions (continued).
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Phenomena

Causes

Measures

The
response time is
long.

load off

*Over current at off state
[The large solenoid current fluidic load (/R is large)
such as is directly driven with the transistor output.

Outpu

([ Off current ¢

Load 1
El

b

*The off response time can be delayed by one
or more second as some loads make the current
flow across the diode at the off time of the
transistor output.

eInsert a small L/R magnetic contact and drive the load
using the same contact.

Outpu

E
1

M\
% —
——

|—o 0 Load

Output transistor
is destroyed.

Surge current of the white lamp on.

Output

E
Al

S

E1l

Asurge current of 10 times or more when turned on.

*To suppress the surge current make the dark
current of 1/3 to 1/5 rated current flow.

Outp

L
Al ]

Sink type transistor output

Outpu

E
:

T

Source\ type transistor output
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Chapter 4 Motion Control Operation

This chapter describes structure, parameter and device of motion controller.

4.1 Structure of Motion Controller

This picture describes process of parameter and operation data saved in the controller.

XG5000

[ XMC-E32A ]

|

000 I/F

—_—— Internal buffer —
Basi R Motion/NC
User program asic parameter status
Sequence control Motion/NC
commands parameter System status
Motion control NC control CAM data Device
commands commands
EtherCAT Management
LN
][ Parameter data
SD Card service |Poweron 1
/Reset
Motion Ethernet service \
Controller ( | eMMC |
Digital input Parameter o
- Basic, I/0, Built-in
Digital output - EtherCAT, Axis/Axis group, NC
<7 Analog input | Task program | | NC program |
[ EtherCAT master } ] Analog output L | Retain device | | CAM data | )

AN

Power on
/Reset

Servo data 1/0 data
read/write w read/write

*1 : Change through the XG5000

r'Sh4

aly

I
=}

-
I

=
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4.2 Motion Control Configuration

Motion controller can control up to 32 axes of actual motor axis and 4 virtual axes through EtherCAT. Among 32 axes, you can
control the axes that are not connected to the slave by setting them as virtual axes and 4 axes are provided for the virtual axes only.
Motion control block diagram of motion controller is shown below.

XMC-E32A
Servo drive
EtherCAT
Motion Motion control _— comm.
Program Communication .
execttion g OV > and | process »|  Feedback
analysis data process control
(Position/
Velocity/
* Torque)
I I
External input/output EnCOde'fl’ Elcadar
input
A A A

LSE.ccrric | 42
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4.3 Motion Control Tasks

The following describes tasks of the motion controller.

4.3.1 Task Types

There are 3 types of motion control tasks: main task, periodic task and initialization task.

The main task completes the motion within the period set by the user, and it performs I/O refresh, program proce
ss, motion control and processes EtherCAT synchronous communication. The set period of the main task is 0.5/1/2/
4ms and it can be set in the basic parameter of the motion controller. (For smooth motion control, the maximum

main task is limited to 4 ms.)

The period of the periodic task can be set in multiples of the main task’s period set by the user, and the periodic

task is processed in the remaining time
he periodic task can be performed over

after the main task is completed during the period of each task. Therefore, t
a number of main task periods.

The initialization task is only performed once at the beginning when the motion controller is entering the RUN mo
de, and it is normally used for setting the initial data of the system and the parameter.

Number of

Task types Programs

Operation

Main task

It performs /O refresh, processing of programs assigned to main task and motion
control.

It performs the above tasks at a time for each of the established control period
(main task cycle).

It has higher priority than periodic task.

It uses programs that require synchronized control and high-speed operation
processing through allocation since it is possible to process program fast.

Period possible to be set: 0.5ms, 1ms, 2ms, 4ms

Up to 256

Periodic task

It performs processing of programs assigned to main task.

It is performed for the remaining time after implementation of main task operation
within the control period, and can be performed over multiple cycles.

Since it has lower priority than main task in the execution of motion control
commands within main task program, the motion control commands executed in
the main task program are processed first.

It uses programs of processing other monitoring data and control of device that
doesn't require high-speed processing through allocation.

Period possible to be set: 1ms ~ 100ms (Set to a multiple of the main task cycle)

Initial Task

It performs processing of programs assigned to the initialization task after
implementing /O refresh.

If the initial task completion (_INIT_DONE) flag is set by the initialization task
program, the task is completed, and the execution of the main task and periodic
task program starts.

If the main task cycle is set outside the setting range, an error 0x0260 occurs.
If the periodic task cycle is not set to the multiple of the main task, an error 0x0261 occurs.

If the error occurs, check the task cycle.
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4.3.2 Task Operation

(1) Overall task operation
The task is composed of the main task and periodic task. The main task performs /O refresh and processes program as

well as motion control motion according to the processing of the program during the control period. The periodic task is
performed in the control period in the remaining time after the main task is completed and it can be completed after going

through many control periods.

| ¢—————Main task period——————P}€@—————Main task period———————"

Per from 1/0 program | Motion 1/0 progran | Motion
main task refresh g control refresh g control
Per form
. . Program Stop Program
periodic task
<t Periodic task period

(2) Main task operation
The main task must be performed in the set task period, and if the performance of the main task exceeds the set main
task period, an error occurs and if motion controller is in RUN state, it is changed to STOP state. If the main task execution
is not completed during the ‘main task cycle error’ detection time, the operation is stopped immediately, and an error is
generated if the motion controller is in the RUN state. The motion controller enters the ERR state.

1) Performance time of main task < Main task period

Y

<t Main task period

l——FPerformance time of main task——p»|

Output Input i Perform
data Data PSSR Ty motion
refresh | refresh plogiam control
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2) Performance time of main task > Main task period

Periodic
warning

Periodic
warning

[«——Main task period———»€———NMain task period Main task period——p; Main task period——p
RUN RUN ERROR
1/O Processing | Motion 1/0 D Ut um— 1/0 | Motion
refresh [ program | control refresh 9 prog refresh | control
T
Performance time » Performance time °
of main task - of main task i

Main task periodic : Tms

Main task periodic error : 2ms

(3) Cycle task operation
The periodic task is performed in the remaining time after performing the main task in the set control period and it can be
performed over many control periods depending on the performance time of the task If the execution of periodic task
exceeds the set periodic task cycle, a warning occurs. If the periodic task execution is not completed during the ‘periodic
task cycle error’ detection time, the operation is stopped immediately, and an error is generated if the motion controller is in
the RUN state. The motion controller enters the ERR state.

1) Performance time of periodic task < Periodic task period

l———Main task period———— | 4————————Main task period——— ]

Perform 110 Program | Motion 110 Proaram | Motion
main task refresh 9 control refresh 9 control
peis Eifi(():rgsk Waiting Program Waiting Program

Performance time of periodic task

Y

Periodic task period

\
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(4) Initial task operation
The initialization task is a task performed only once at the beginning when motion controller is entering the RU
N mode. It is mainly used to set the initial data of the system and the parameter. The initialization task is execute
d until the initialization task execution completion (_INIT_DONE) flag is set before the execution of the main task,
and it is terminated when the user sets the _INIT_DONE flag in the program. Only when the initialization task is t
erminated, the main task and periodic task programs are executed. The initialization task cycle inherits the main ta
sk cycle. The initialization task operates in the main task cycle and is included in the main task execution time.

l«——————Main task period—————p|¢———————————Main task period——— >

Perform 110 Program | Motion 110 Proaram | Motion
main task refresh 9 control refresh 9 control
Perform - -
.. Waitin Program Waitin Program
periodic task 9 e 9 &

\

- Performance time of periodic task:
< Periodic task period

y
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4.3.3 Motion command execution

(1) Execution of motion commands in the main task
Execution of motion instruction of the main task is shown in the figure below. According to the I/O refresh motion of the
main task, the input value of slave and the system parameters are updated. Motion control is performed in the main task
based on this information. The outcome of the performance is output in slave module at the I/O refresh time of the next

control period.

< Control period L Control period >
Update input Processing Update output
status program status
Perform 110 Motion 110 Motion
main task refresh Program control refresh Program control
Slave Slave

(2) Execution of motion commands in the periodic task
Execution of motion instruction in the periodic task is shown in the figure below. According to the I/O refresh motion of the
main task, the input value of slave and the system parameters are updated. With this information, motion control is
performed in the main task. The program of the periodic task is performed by this result, and motion control is performed
with this result while the main task is being performed in the control period after the performance of the periodic task. Also
the outcome of this motion control performance is output in slave at the I/O refresh time of the next control period

< Periodic task period: >
[&—Main task period >t Main task period—————|<¢——Main task period——————»l<¢——Main task period————»
Update input
status
Perform 110 Motion 110 Motion l[e} Motion 110 Motion
main task refresh PIREZEID control refresh PIEZEND control refresh PIEEET® control refresh PR control
A
Perform Progra Prog
periodic task m ram
Slave | ‘4t ———————————— e f | Slave

Processing
related
program

If the periodic task program is executed within several main tasks, the motion control result of each main task is reflected
in the periodic task program. Please keep this in mind when writing the periodic task program.
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4.4 EtherCAT Communication

The communication of EtherCAT (Ethernet for Control Automation Technology) is explained here.

44.1 Whatis EtherCAT

EtherCAT is a high-performance industrial network system which uses Real-Time Ethernet based on the Ethernet developed by
Beckhoff Company in Germany. EhterCAT is a communication between the master and the slave, and it provides a short
communication cycle time by transmitting Ethernet Frame at a high speed between each nodes. When data Frame transmitted
from the master to the slave passes through the slave, EtherCAT communication sends the received data to the relevant data
Frame at the same time as the slave receives the transmission data. In other words, EtherCAT passes one communication frame
to all slaves in turn without transmitting data to each slave node in the network, When a communication frame passes through
each slave, each slave reads and writes data to its own area in the frame. Communication Frame goes through the last slave and
returns, passes through all slaves and is delivered back to the master, and high-speed data transmission is performed.

XMC-E32A SLAVE1 SLAVE2 SLAVEN
Input Output Input Output Input Output
data data data data data data

g R Lo N S S BUCILE S SN
IN ouT IN ouT IN ouT
[wfe— —— | — | | — |

4.4.2 CoE(CANopen over EtherCAT)

Motion controller uses the slave and EtherCAT to communicate and uses CoE(CANopen over EtherCAT) as the protocol for
information exchange.

In CoE, parameter and data information of the slave are composed of Object Dictionary. Object Dictionary contains the
information used in the configuration of the device and communication, and it is a group of the object (parameter) which can be
accessed through the network.

In the communication between master-slave using CoE, there are a communication which uses Process Data Object (PDO)
and synchronously transmits information, and a Service Data Object (SDO) communication which occurs asynchronously.

Motion controller regularly performs process data communication to receive and send input/output signal and to control the
position of EtherCAT slave (servo drive). It also performs service data communication in terms of an error state in the slave and the
parameter reading/writing whenever there is a request.
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Type Communication time Content
Process Data Communication | Synchronous (main task | servo drive position control data, input/output of data,
(PDO Communication) period) etc.
Service Data Communication (SDO | Asynchronous (in | servo parameter reading/writing, servo error
Communication) request) information reading, etc.

4.4.3 EtherCAT State Machine

The state and motion between states of EtherCAT communication are shown in the figure below.

Init
A A
(PI) (IP)
y
Pre-Operational (sl
A A
(Qn (PS)| (SP)
y
(OP) Safe-Operational
A
(SO) (0S)
/
Operational

The communication between the master-slave of EtherCAT communication begins from the Initial state and progresses to the

Operational state. In the motion controller, the slave servo drive can be controlled with a normal process data communication

when it is in operational state.

If a communication error occurs while the motion controller performs the slave and EhterCAT communication at operational

state, the communication state is changed to the Initial state and the communication between the slaves is discontinued. In this

case, the factor of communication error should be removed and reconnect with the slave to restart the communication.

4-9
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4.4.4 EtherCAT Process Data Objective(PDO)

The synchronous data communication in EtherCAT communication of motion controller occurs through process data object

(PDO). TxPDO which is transmitted from the slave to motion controller, and RxPDO which is transmitted from motion controller to

the slave. In RxPDO and TxPDO, data which are going to be synchronous communication can be put together to be set as the

example of the figure below shows among the data defined in the Object Dictionary.

Object Dictionary

RxPDO
Index Sub-Index Description Type Index Sub-Index
0x6040 - Control Word UINT > 0x6040 0x00
: / 0x6060 0x00
0x6060 - Mode of Operation BYTE 0x607A 0x00
: /
L]
0x607A - Target Position DINT
Object Dictionary
TxPDO
Index Sub-Index Description Type Index Sub-Index
0x6041 - Status Word UINT > 0x6040 0x00
: 0x6064 0x00
0x6061 - Operation Display BYTE 0x6061 0x00
H
L]
0x6064 - Actual Position DINT

Slave manufacturers sometimes set many RxPDO and TxPDO in advance and provide Slave Information File including this

information in xml format. When initially setting and test operating this slave information file, it should be transmitted to the motion
controller using the XG5000. This slave information file should be analyzed and communicated to the PDO data which is

optimized for controlling.

410
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4.4.5 MultiFrame setting function

In EtherCAT communication, “frame” refers to a set of data transmitted once per cycle when exchanging data between
master and slave during communication. In the figure below, the buffer moving along the yellow line, that is, a set of
contiguous blocks is a frame.

Master Slavel Slave2 Slave3 Slave4

S p—

FC$ wC EtherGAT header

Japeay 18uiaylg

In general, the exchange data size between the master and the slave is often small. In this case, the master performs
Ethernet communication with the slave in a single frame. At this time, considering the essential elements, the single frame
has a specification consisting of up to 1518 bytes (14+2+1498+4). The figure below shows the configuration of a single

frame.
14byte 2byte 14i3byte 4iyte
0x88a4 N (8ot 8bit 32bit 11bit 2 1 1 16bit V[ 1ebit \

I O e o =

On the other hand, if the number of slaves to communicate increases or the number of process data increases, the data
size to be exchanged exceeds the standard size of 1518 bytes of single frame. At this time, data exchange is performed by
transmitting multiple frames by composing an additional frame. At this time, multiple frames are called multi-frames.

When multi-frame is set by user setting multiple slaves and a sufficient number of PDOs, the program utility automatically
completes multi-frame setting. The figure below shows the multi-frame state that has been set up.

DERES /8 58 28450 VX0 X S RE iSRS H
Projet Edit Find/Replace View Online Monitor Debug Tools Window Help
‘W >ED G F 2EE g W ] &
N e Y s e 4 AEEE FE . 52 -
S« ETTETTEmeg
% : mo—
:.JEE.CDUZ y General information s SEx y Vi
4 #T Network Configuration L0 arabic Send PDO intiator X512
4 [{If] Undefined Network Diagnostics device il
e B LSPLC [BOSD X5L-EFMT(E)TA,,, Receive PDO intiator w0W512 Switch to %MX0 => SMWO 0 fommat
£, System Variable device
+ ([ LSPLC{XGI-CPUZ ) -RUN/Warning Lised Frame: [Usage: D %. Frames: 1/ 4]
23, Global/Direct Variables .

4+ [y Parameter
Y] Basic Parameter
i |/0 Parameter
=1 Local Ethernet Parameter
;.| EtherCAT Parameter
Mastar
i) Slave
+ g Motlon Data
[E] Encoder paramatar

Multi-frame is a convenient function that can be processed at once when there is a lot of data to be exchanged with the
slave.
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4.4.6 Specification of Motion Controller EtherCAT Communication

Item

Specifications

Communication protocol

EtherCAT

Support specification CoE(CANopen over EtherCAT)
Physical layer 100BASE-TX
Communication speed | 100Mbps
Topology Daisy Chain
Communication cable | Cat. 5 STP(Shielded Twisted-pair) cable
Numberstlj;il;aximum 64(Able to mapping Max. 32 drive to motion axis)

Communication period

0.5ms/1ms/2ms/4ms (According to the main task cycle)

Synchronous Jitter
yn 0.5ms/Ims/2ms/4ms
between slave
Synchronous
n L PDO(Process Data Object) Mapping through CoE
communication
Non-synchronous ) : .
L SDO(Service Data Object) communication through CoE
communication
Communication setting | Setthe communication configuration using XG5000

4.4.7 EtherCAT Network Connection

(1) Supported Topology

XMC generally constitutes a network using a daisy chain connection. It can constitute branches using junction slaves.

XMC also can use cable duplication by constituting a network with rings using junction slaves.

1) Not-using Branches

EtherCAT Master

EtherCAT Slave

L

| |

EtherCAT Slave

EtherCAT Slave
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2) Using Branches
EtherCAT Master
EtherCAT Slave EtherCAT Slave EtherCAT Slave
Junction Slave
| I L 1 I
I
| EtherCAT Slave EtherCAT Slave
I L 1

EtherCAT Slave

3) Cable Duplication Configuration
EtherCAT Slave EtherCAT Slave EtherCAT Slave

EtherCAT ut

- ]

EtherCAT Master
Junction Slave

(2) Precautions
1) When connecting to EtherCAT slaves, be careful of not connecting to In/Out in reverse.

2) Equipment with several junction slaves is not allowed.

3) When using cable duplication with junction slaves, do not use the remaining ports of the junction slave.

4) Junction slaves must use products that provide the EtherCAT reference clock.

5) When connecting to EtherCAT, configuration of the slave setting should be identical with the real configuration.

4-13 | LSE.ecrric
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4.4.8 EtherCAT Network Setting

(1) Set Network in the Project Tree

1) To add slaves on the EtherCAT network, select “Add Items - Add Slaves” by clicking on the right mouse button over

slaves in the project tree.

Project « 8 x [ rewrogamrrogam <M Slave Information Project -3 x
~ 3 test IT) 5 — v st
S & Network Configuration ‘ Slave Information  Slave Configuration v 8B Netwrk Cenfiguraticn
~ 4 Undefined Network L7 . Undefined Network
® syi:nw\xm[m' e pamasd Slave ame: | |7NH - Standard EtherCAT drive(CoE Eof] | .. &% NewPLC [Local Ethernet Parameter]
>
~ @@ NewPLC(XMC-E32A)-Offline. . @ System Variable !
T Global/Direct Varisbles I | Station No. = v - NewPLC(XMC-E32A)-Offline
v [ Paramster @ Global/Direct Variables
- prisisag “ wodor [5S T s
Basic Parameter
:Elt :‘lemuiILPlrammr 5 o e 8 /O Parameter
3 Motion Data
@ EtherCAT Pacameter = T Internal Parameter
g Master ~ =] Motion Data
as Revision(y) : | 00000001 v - EtherCAT Parameter
& axisp P &g Master
@ A agqem P adesee. v Skve
0 Axis.. {1, Slave 1L7NH - Standard etherC)
Deseription: i Axls Parameter

[E] Axs 1(Slave 1(L7NH - Standard Ethy

M @é':;:: & o (&) Axis Group Parameter
@ Cycle Tas| . HC Channel ~[) NC Parameter
4 Initializati o o (7] NC Program
8 ser Fund % Delete Detete | & cam it
@userOata oy (20 Main Task
g Lbrary > [ NewProgram
o @ Cycle Task

€ Initialization Task
-@ User Function/Function Block
User Data Type

g Library

2) When the slave information window displays, check a slave name, select the confirmation button and add slaves.

3) If adding other slaves, select slaves in the slave selection window by clicking the “...” button next to a slaves name.

Slave Information x Select Slave >
Slave Information  Slave Configuration Select Slave
Vendor: LsSIS ~
Slave Name: L7NH - Standard EtherCAT drive(CoE Eof Category: [ =
Station Mo.: I B =15 LsIS
-[‘" XIP - Integrated EtherCAT drive{CoE . EoE FoE)
Vendor =5 ¥, L7NH - Standard EtherCAT drive(CoE. EoE.FoE)
W §L, PHOX - AO DC drive{CoE. EoE.FoE)
L, L7NHF - EtherCAT Full Closed drivefCoE,EoE.FoE)
Category: ServoDrive +—FL, L7N - Standand EtherCAT drive(CoE)
1, 100
Revigion(y) #x00000001 - fi} XEL-BSSCT EtherCAT Slave(MDP)
Description:
Details
Display Name:  N/A
Vendor: NAA
Category: N/A
Revision(V) : NsA
A= URL(W) : A,
Cancel
4) Check if slaves are correctly added in the project window.
(2) Set Network in the EtherCAT Network Screen
1) Select View-EtherCAT Network from the menu.
et e paatod * el ]

t"“ N LM £ 1A} ‘

“.F eaurs LT Saanchard EfurCAT v l

e i 1 - L LS5 _EmiCAT Dviwe_ V0 Dhe serd
[ = & - ad
M L it
Iy el k=
Aoy el
"

LSELE CTRIC
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2) Double-click “.___in the EtherCAT Network Screen.
3) Confirm a slave name in the slave information window and click the confirm button.

Slave Information X Select Slave X
Slave Information  Slave Configuration Select Slave
Vendor: | LSIS ~
Slave Name: L7NH - Standard EtherCAT drive(CoE Eof|
Category: | All vendors ~
Station No G LSIS
1, XIP - Integrated EtherCAT diive(CoE EoF FoF)
wendor s 1, L7NH - Standard EtherCAT drive(CoE. EoE FoE)
£, PHOX - 40 DC dive{CoE EoE.FoE)
FL, L7NHF - EtherCAT Full Closed drive{CoE. EoE.FoE)
Categery servebrive 1l L7N - Standard BherCAT drive{CoE)
1. s100
Revision(y) #x¥00000001 M XEL-BSSCT BtherCAT Slave(MDF)
Description

Details

Display Name:  N/A

Vendor N/A
Category N/A
Revision(V) N/A
= URL(U) : Ly

==

4) When adding other slaves, click the “...” button in the slave information window.
5) Confirm if a slave is correctly added in the network view screen.

(3) Set Cable Duplication in the EtherCAT Network Screen

A single motion controller supports cable duplication that uses junction slaves. To use the cable duplication function, the
cable duplication setting is needed for EtherCAT l]etwork parameters when supporting EtherCAT Network cable duplication.

1) Click and add the junction slave by clicking *----'in the EtherCAT Network Screen.

2) Cllckr‘ that represents the port of a junction slave and add slaves to the port 2 (X2) of a junction slave.

3) When adding slaves to the port 2, the display of the port changes into D which signifies the duplication setting is

possible.

4) Select the port 3 (X3) or the port 5 (X5) of the junction slave and click the right mouse button.

5) Select the Cable Duplication Setting Menu.

6) Confirm if duplication is set to the port of a junction slave. A duplication port is marked as 10

QEWL 29 AENS 2 TCETE T
|l-"s HowPLODME-ET2A) J l@ HewPLC[MC-E32A) J [ls:s NewPLCOME-E2a) J
i wice imwest®| GY=JCDBIN 22,53 Maln davice _]_ [ ]
J -;-‘ BTG o b oin dordee ] }_{ R l C—{[moms]  Sedcontes 2 Main device
} p
- | ]
2 =

weiare|  L7MH - Standard E T
3 therCAT drive |—-ol|'“ L7HH - Standard E
b [ oo | 3 therCAT drive

[ | L7 - Standard £
[ T erCAT drive
|

LNH Standard E
n
L7H = Standard E
[ TherCAT drive

[ oim ]

re|  LTNH = Standard E

'4]_-""‘ TharCAT drive

| 3
FH0/= 87 _;@
3= MO 0B, 5, 05) Sulb-device (z T T
FGN (303U b = [ 2 } o™ G- JOOB(XA, 252K} Sub-device
i . OMRON Gi=JC. XML
¥ i = |
- ¥4
@ mEwmap
B R e —r-\
< wd g e
RULTE )
aam w7y _i i
Mg x7m .
HUS S MRecunasne 5 —r-'!

— e
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4.4.9 CiA 402 Operation Mode Supported

The CiA402 profile is a profile of drives and motion controllers in the Can open specification. Single motion controller
supports the CiA402 profile that supports operation modes such as CSP/CSV/CST/Homing/\Velocity. To use operation
modes, slaves should support the corresponding operation mode and the corresponding essential PDO should be
included in the operation mode that you want to use in the slave PDO setting.

1) Essential PDO by Operation Mode

Velocity mode

Index Name

6040h Control word

6041h Status word

6042h vl target velocity
6044h vl velocity actual value
CSV mode

Index Name

6040h Control word

6041h Status word

606Ch Velocity actual value
60FFh Target velocity

CST mode

Index Name

6040h Control word

6041h Status word

6071h Target torque

6077h Torque actual value

2) Confirm the Supported Mode of Slaves

Homing mode

Index Name

6040h Control word
6041h Status word
6098h Homing method
CSP mode

Index Name

6040h Control word
6041h Status word
607Ah Target position
6064h Position actual value

A Single Motion Controller provides the function that users can confirm whether to support the CiA402 profile of the connected
slave. For more information see Appendix 8 EtherCAT Diagnosis Function.
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4.4.10 EtherCAT Master Setting

The EtherCAT Master Setting consists of General Information/PDO Variable Information/Diagnosis Information. In
the General Information Tab you can set Check Revision of Slaves when connecting to EtherCAT/Check Serial
Numbers/the Number of the fixed-cycle communication timeout. In the PDO Variable Information Tab you can see all
objects mapped to the PDO of the current slave at a glance and monitor a real value while on-line. In the Diagnosis
Information Tab you can see status diagnosis flags of slaves at a glance. For more information about the EtherCAT
Master Setting see Chapter 5 Memory, Parameter and I/O Signal - (4) EtherCAT Parameter. For more information
about EtherCAT Diagnosis Information see Appendix 8 EtherCAT Diagnosis Function.

In the EtherCAT Slave Setting you can perform whether to Use the DC of Slaves/PDO Setting/Market Demand Setting.
For more information see Chapter 5 Memory, Parameter and I/O Signal - (4) EtherCAT Parameter.
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4.4.11 EtherCAT Slave Setting

The EtherCAT Slave Setting consists of General Information/PDO Setting/SDO Parameter/Start Command/On-line
Service. In the General Information Tab you can set whether to Use the DC of Slaves/DC Shift TimeM/hether to Use
the Replace Function during Connection. The PDO Setting Tab provides the function that modifies the PDO mapping
information of slaves. The SDO Parameter Tab shows objects registered with the object dictionary of slaves and
provides an EEPROM storage function and a modification function during operation. In the Start Command Tab, you
can set the initial operation when connecting by specifying the SDO write operation according to the transition of slave
status. For more information see Chapter 5 Memory, Parameter and 1/O Signal - (4) EtherCAT Parameter.

= Fo= P
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4.4.12 EtherCAT Error Information Flags

A single motion controller sets error flags when an error occurs during connecting to the EtherCAT. It also provides detailed
error information by giving error information flags.

Variable Type AI\Illlsgla?iroyn Description
_EC _COMM_ERR BOOL %FX65602 | EtherCAT Communication timeout
error
_EC_ERR_INFO1 STRING | %FB8272 EtherCAT error information 1
_EC_ERR_INFO2 STRING | %FB8304 EtherCAT error information 2

1) If the network setting is different from the number of slaves while connecting to EtherCAT

Variable Error message
_EC _ERR_INFO1 NetConfig SlaveQtyxx Actualxx

2) If the network setting is different from real slaves while connecting to EtherCAT

Variable Error messages
_EC _ERR_INFO1 Check Slave xx VendorID

3) If the network setting is different from real slaves while connecting to EtherCAT

Variable Error messages
_EC _ERR_INFO1 Check Slave xx Product Code

(4) If the network cables are connected differently from the setting while connecting to EtherCAT

Variable Error messages
_EC _ERR_INFO1 Slave xx DL Statusxx

(5) If the PDO working counter error occurs while connecting to EtherCAT

Variable Error messages
_EC ERR_INFO1 PDO Communication Error

(6) If a slave does not respond while connecting to EtherCAT

Variable Error messages
_EC ERR_INFO1 ECAT Communication Error

(7) If the slave error occurs while connecting to EtherCAT

Variable Error messages
_EC ERR_INFO1 PDO Communication ALStatus Error
_EC_ERR_INFO2 Slave xx AL Status Codexx
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4.4.13 EtherCAT Master Status Diagnosis Flag

A single motion controller provides flags to diagnose the EtherCAT status.

Variable Type AI\Illlgg]act)ign Description Cause
_EC_TRANSMITTED_OK UDINT |%FD2084 |Number of Transmitted| The EtherCAT frame is damaged due
Frames to noise
_EC_RECEIVED_OK UDINT [%FD2085 |Number of Received
Frames
_EC CRCERR_CNT UDINT |%FD2086 |CRC error frame reception | The EtherCAT frame is damaged
_EC_CARRIER_SENSE ERR |UDINT |[%FD2088 |EtherCAT Carrier sense|Another device rather that the
error EtherCAT device is connected
_EC _COLLISION_CNT UDINT |%FD2087 |The mumber of Collision| The repeater hub is connected
Frames
_EC_LINKOFF_CNT UDINT |%FD2089 | Link-off count The EtherCAT cable is not connected
_EC _OVERSIZE_FRAME UDINT |%FD2090 |Oversize frame reception | The EtherCAT frame is damaged
Another device rather that the
EtherCAT device is connected
_EC _UNDERSIZE_FRAME |UDINT |%FD2091 |Undersize frame reception | The EtherCAT frame is damaged
Another device rather that the
EtherCAT device is connected
_EC JABBER_FRAME UDINT |%FD2092 |Jabber frame reception The EtherCAT frame is damaged
Another device rather that the
EtherCAT device is connected
_EC PDO_ERR_CNT_TOTAL |UDINT |%FD2104 |PDO Error Count|An error has occurred during PDO
(Accumulated) communication
_EC _PDO_ERR_CNT_MAX |UDINT |%FD2106 |PDO Error Count (Max.) An error has occurred during PDO
communication
_EC LOST FRAME UDINT |%FD2105 |Number of Damaged|The EtherCAT frame is damaged due
Frames to noise

4.4.14 EtherCAT Slave Status Diagnosis Flag

A single motion controller provides flags to diagnose the EtherCAT status of slaves. When errors occurred during EtherCAT
communication, the diagnosis information of slaves can detect the slave with problems. For more information see Appendix 8

EtherCAT Diagnosis Function.

Variable

Description

_SLVxx_ALStatus

Shows the AL status of slave applications.

_SLVxx_ALStatusCode

Shows the error code of slave applications.

_SLVxx_DLStatus

Shows the link status information of slaves.

_SLVxx_LinkLostCount

Shows the link stop event counter for each port of slaves.

_SLVxx_InValidFrameCounterA/B/C/D

The count increases if there are errors in frame formats such as Preamble, SFD
and CRC. The whole bit sequence corresponds to the damaged frame.
Errors can occur in frames.

_SLVxx_RxErrorCounterA/B/C/D

The count increases if individual symbols are not valid.
Errors can occur both in and out of frames.

_SLVxx_ForwardedRXErrCounter

Abnormal frames detected through the previous slaves show the received count.
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4.4.15 Using the Third Party EtherCAT Slave

To use the third party EtherCAT slave other than the slave basically provided by a single motion controller, the EtherCAT
Slave Information (ESI) is needed first. A manufacturer of EtherCAT slaves provides the ESI file that is defined as the
EtherCAT standard. Users can directly register the ESI file given by a manufacturer with XG5000. To register the ESI file
there are two ways: one way that XG5000 automatically identify the ESI file and the other way that user directly registers it.
(1) Automatic Identification of the ESI File

1) End XG5000 if executing it.

2) Put the ESi file in the EtherCATXML folder of the XG5000 installation folder.

3) Execute XG5000.
(2) Direct Registration of the ESI File

1) Click the right mouse button in the ESI library window of XG5000.

2) Select ‘Add the ESI File’ from the shortcut menu.

3) Select the ESl file in the dialog box, ‘Open the ESI File’ and select the button, ‘Open’.

ESI Library o

Vendor: | Allproducts v P4~ 4EY .o e
Category: | Al vendoms

=45 LSIS
I, XIP - ntegrated EtheeCAT drve(CoE EoE FoE)
i1, L7NH - Standard EtharCAT divelCoE EoE FaE)
11, PHOX - O DC drive(CoE EoE FoE)
{1, L7NHF - BtharCAT Full Closed drive{CoE EoE FoE
[P L7N - Standard EtherCAT diivedCoE)
fi, 5100
I REL-BSSCT EtherCAT Slave(MDF)
514§ LS MECAPION
1, APSECDTI2K. Digtal In/Out(16+16). DC In 24V,
|, APS-EC-D232, Digtal In(32), OC In 24V
. APS.EC-TRIZK Digtal Gut(32). TR Out 24V, 054
1. APS-EC-AH1S{analog input : 4ch votage. dch cun

1, APS-EC-AH2S{analog input : Sch veltage / analog ¥ o Data (D3
< > @ 4ERE v
o, L% GEN ~| | ESI XML fles (=xmi)
R A=
[Dvsplay Name. | 7N - Standard EtherCAT dve(CoE) —
\endar. LSIS

Categery ServoDrive
Revision{y) #0002
URLQLY : WA

421 | LSELecTrRIC
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4.5 Motion Control Program

4.5.1 Program Execution

(1) program Program Configuration

A motion control program consists of all functional elements necessary to execute a specific control. The program runs on

the built-in RAM, and the program is backed up in eMMC.

Programs according to these functional elements are classified as follows.

Program Contents of process
Main task program Process the command which is executed in every ‘'main task period'.
Periodic task program Process the command which is executed in every ‘periodic task period'.
Initializing task program Execute the command which is executed once in case of motion controller
RUN.

Since the motion control program is stored in eMMC when the power is off, the number of program writes is limited to 100,000
times. Please be careful when using the program.
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45.2 Operation mode

(1) RUN mode
This is a mode which normally performs the motion program calculation.
1) Processing two axes a mode is changed
Initialization is performed in the data area at the beginning, and possibility of performance is decided by examining the
validity of the motion program.
2) The contents of operation processing
Motion program, motion command calculation, input/output data processing, and EtherCAT communication are

performed.

(2) STOP mode
This is a mode in stop state which does not perform the motion program calculation.
1) Processing when changing the mode
Every output data is in Off state.
2) The contents of operation processing
This performs EtherCAT communication.
3) You can execute the command executed in the command window without motion program operation.
The command executed in the command window is performed, and EtherCAT communication is executed.

(4) Change in operation modes
Operation mode of motion controller can be changed as follows.

Operation mode Note
during RUN Motion controller performs program.
STOP - RUN Motion controller changes from STOP mode to RUN mode.

RUN - STOP Motion controller changes from RUN mode to STOP mode.

TEST command can be performed only in case motion controller is in STOP mode in

During STOP
XG5000.
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Chapter 5 Memory and parameter, I/O Signal

5.1 Memory

5.1.1 Program and data memory

(1) Program Memory

The configuration of the memory related to the program embedded in the mation controller is as follows.

Item Size(KB) Content
Parameter 9,251KB User parameter area
Motion program 10,240KB User program related to motion
NC Program 10,240KB User program related to NC
Program operation table 4,478KB Table area related to the program
System operation 47,104KB System OS area

(2) Data Type Memory
The details and size of the data memory embedded in the motion controller are as follows.
Item Size(KB) Content
User Automatic 4,096KB Automatic variable area
Device variable (A)
Direct variable 2,048KB Internal device area
M)
Input variable(l) 16KB Built-in digital input, TXPDO data of EtherCAT slaves
Output 16KB Built-in digital output, RxPDO data of the EtherCAT slave
variable(Q)
System 128KB Variables related to motion control status and module operation
variable(F) status
Special 1KB Built-in analog operations and state variables
variable(U)
Special 18KB SD memory, data log and encoder flag area
variable(K)
Etc 456KB UDF/B Internal purposes and NC Local variables
History 88KB User history (error / mode / system / power / motion error)
System area 43,008KB Internal operating area of the system and other functions
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5.1.2 Device
(1) Device type
Types of device supported in motion control module are shown in the Table below.
Type Capacity Usage
Assigned when adding a symbolic variable to the automatic
Automatic variable (A) | 4,096KB variable area
(able to set 2,408KB of retain)
_ _ Internal device area (able to set 1,024KB of retain by
Direct variable (M) 2,048KB . ,
selecting in the area of basic parameter)
Input variable(l) 16KB Built-in digital input, TXPDO data of the EtherCAT slave
Output variable(Q) 16KB Built-in digital output, RxPDO data of the EtherCAT slave
, Variables related to motion control status and module
System variable(F) 128KB _
operation status
Special variable(U) 1KB Built-in analog operations and state variables
Special variable(K) 18KB SD memory, data log and encoder flag area
(a) Automatic variable
B This is a variable to be automatically assigned the position of variables by compiler; user does not need to specify the
position of internal variable. The variables, which user sets but does not assign specific position, are assigned to
automatic variable.
B The automatic variables that do not have Retain Settings are initialized to O when power is applied again or at Stop-to-
Run.
(b) Direct variable
B (a) This is a variable which user forces the position of memory to be assigned by using the name and number of a
device directly.
B (b) The range of address assignment where direct variable is available is as follows.

Size of Variable Designated range of Variable address
X(bit) %MX0 ~ %MX16777215
B(byte) %MBO ~ %MB2097151
W(word) %MWO0 ~ %MW 1048575
D(double word) %MDO ~ %MD524287
L(long word) %MLO ~ %ML262143
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(c) Input variable (1)
1) This is a variable assigned to built-in digital input and TxPDO of EtherCAT slaves.
2) Built-in digital input is 8 points.
3) Input variable is expressed as follows.
%l[size prefix]n

No. Description
Size prefix X(1 bit), B(1 byte), W(1 word), D(1 double word), L(1 long word)
n n data based on [size prefix] among data

%il[size prefixJn1.n2.n3

No. Description
Size prefix X(1 bit), B(1 byte), W(1 word), D(1 double word), L(1 long word)
nl 0~127 block assigned
n2 0~15 block assigned
n3 64 bit assignment. n3 data based on [size prefix]

Example) %IW64 = %IB128 = %IW1.0.0 = %IB1.0.0.
Also %IW1 = %IB2 = %IW0.0.1 = %IB0.0.2.

4) Device depending on the input variable expression is assigned as follows.

Device Description
%IX0 Built-in digital input O
%IX1 Built-in digital input 1
%IX2 Built-in digital input 2
%IX3 Built-in digital input 3
%IX4 Built-in digital input 4
%IX5 Built-in digital input 5
%IX6 Built-in digital input 6
%IX7 Built-in digital input 7
%IW64 ~ TxPDO mapping data of EtherCAT slaves
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(d) Output variable (Q)

1) This is a variable assigned to built-in digital output and RxPDO of EtherCAT slaves.

2) Built-in digital output is 16 points.

3) Input variable is expressed as follows.

%Q [size prefix]n

No.

Description

Size prefix X(1 bit), B(1 byte), W(1 word), D(1 double word), L(1 long word)

N

n data based on [size prefix] among data

%0Q [size prefix] n1.n2.n3

No.

Description

Size prefix

X(1 bit), B(1 byte), W(1 word), D(1 double word), L(1 long word)

nl

0~127 block assigned

n2

0~15 block assigned

n3

64 bit assignment. n3 data based on [size prefix]

Example) %QW64 = %QB128 = %QW1.0.0 = %QB1.0.0.
Also %QW1 = %QB2 = %QW0.0.1 = %QB0.0.2.

4) Device depending on the output variable expression is assigned as follows.

Device Description

%QX0 Built-in digital output O

%QX1 Built-in digital output 1

%QX2 Built-in digital output 2

%QX3 Built-in digital output 3

%QX4 Built-in digital output 4

%QX5 Built-in digital output 5

%QX6 Built-in digital output 6

%QX7 Built-in digital output 7

%QX8 Built-in digital output 8

%QX9 Built-in digital output 9

%QX10 Built-in digital output 10

%QX11 Built-in digital output 11

%QX12 Built-in digital output 12

%QX13 Built-in digital output 13

%QX14 Built-in digital output 14

%QX15 Built-in digital output 15

%QW64 ~ RxPDO mapping data of EtherCAT slaves
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(e) Special variable

1) This is a variable assigned to built-in analog input and output.

2) Built-in analog input is 2 channels, and built-in analog output is 2 channels.

3) Built-in analog variable is expressed as follows.

%l [size prefixin1.n2.n3

No. Description
Size prefix X(1 bit), B(1 byte), W(1 word), D(1 double word), L(1 long word)
nl 0: Motion Controller
n2 1: Built-in Analog
n3 n3 data based on [size prefix] among n2 data

4) Device depending on the analog variable expression is assigned as follows.

Built-in analog input

Variable Type Device Description
_01_ADO_ACT BOOL %UX0.1.16 | CHORUN
_01_ADO_AVGTYPE Byte %UBO0.1.34 | Channel 0 Average processing
01 ADO_AVGVAL WORD %UWO0.1.18 | Channel O Average value
01 ADO_DATA WORD %UWO0.1.5 CHO conversion value
_01 ADO_DATATYPE Byte %UBO0.1.26 | Channel 0 data type setting
_01 ADO_ERR BOOL %UX0.1.32 | Channel O error
_01_ADO_FILTCONST WORD %UWO0.1.15 | Channel O Filter constant
01 ADO_HOLDVAL BOOL %UX0.1.320 | Channel O valid conversion value hold setting.
_01_ADO_HOOR BOOL %UX0.1.48 | Channel O upper limit alarm
_ 01 _ADO_IDD BOOL %UX0.1.72 | Channel 0 input disconnection detection
01 ADO LOOR BOOL %UX0.1.56 | Channel O lower limit alarm
_01_ADO_RANGE Byte %UBO0.1.22 | Channel O range setting.
01 ADO_RUN BOOL %UX0.1.160 | Channel O run setting
_01_AD1_ACT BOOL %UX0.1.17 | Channel 1 Active
_01_AD1_AVGTYPE Byte %UBO0.1.35 | Channel 1 Average processing
01 AD1 AVGVAL WORD %UWO0.1.19 | Channel 1 Average value
01 AD1 DATA WORD %UWO0.1.6 Channel 1 Output data
_01 AD1 DATATYPE Byte %UBO0.1.27 | Channel 1 data type setting
_01 AD1 ERR BOOL %UX0.1.33 | Channel 1 error
_01_AD1 _FILTCONST WORD %UWO0.1.16 | Channel 1 Filter constant
01 _AD1 HOLDVAL BOOL %UX0.1.321 | Channel 1 valid conversion value hold setting.
_01_AD1 HOOR BOOL %UX0.1.49 | Channel 1 upper limit alarm
01 AD1 IDD BOOL %UX0.1.73 | Channel 1 input disconnection detection
01 AD1 LOOR BOOL %UX0.1.57 | Channel 1 lower limit alarm
_01_AD1 RANGE Byte %UBO0.1.23 | Channel 1 Range setting
01 AD1 RUN BOOL %UX0.1.161 | Channel 1 Operation setting
01 AD _ACT_ARY ARRAY[0.1] OF BOOL | %UX0.1.16 | Active stats per channel (Array)
_01 AD_AVGTYPE_ARY | ARRAY[0.1]OFBYTE | %UBO0.1.32 | Average process by channel
_01_AD_AVGVAL ARY ARRAY[0..1] OFWORD | %UWO0.1.18 | Average value by channel
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Variable Type Device Description

_01 AD DATATYPE_ARY | ARRAY[0..1] OF BYTE %UBO0.1.26 Data type setting by channel

_01_AD DATA ARY ARRAY[0..1] OF WORD %UWO0.1.5 Conversion values by channel

_01_AD _ERR_ARY ARRAY/0..1] OF BOOL %UX0.1.32 Error by channel

_01_AD FILTCONST_ARY | ARRAYJ0..1] OF WORD %UWO0.1.15 Filter constant by channel

_01_AD HOLDVAL_ARY ARRAY[0..1] OF BOOL %UX0.1.320 Valid conversion value hold setting by
channel

_01_ AD HOOR_ARY ARRAY[0..1] OF BOOL %UX0.1.48 Alarm (Upper Limit) by channel

_01 AD IDD_ARY ARRAY[0..1] OF BOOL %UX0.1.72 Input disconnection detection by
channel

01 AD LOOR_ARY ARRAY[0..1] OF BOOL %UX0.1.56 Alarm (Lower Limit) by channel

_01_AD RANGE_ARY ARRAY[0..1] OF BYTE %UBO0.1.22 Range setting by channel

_01_ AD_RUN_ARY ARRAY[0..1] OF BOOL %UX0.1.160 Operation setting by channel

Built-in analog output
Variable Type Device Description

_01 DAO_ACT BOOL %UX0.1.24 Channel O(Voltage) Active

_01 DAO_DATA WORD %UWO0.1.8 Channel O(Voltage) Input data

_01 DAO_DATATYPE Byte %UB0.1.28 Channel O data type setting

_01 DAO_ERR BOOL %UX0.1.40 Channel O(Voltage) Error

_01 DAO_INTP BOOL %UX0.1.64 Channel O(Voltage) Interpolation
enabled

_01 DAO_INTPMTHD Byte %UBO0.1.46 Channel  O(Voltage) Interpolation
method

_01 DAO_INTPTIME Byte %UB0.1.48 Channel O(Voltage) Interpolation time
setting

_01 DAO_INTPVAL WORD %UWO0.1.25 Channel O(Voltage) Interpolation value

_01 DAO_OUTEN BOOL %UX0.1.112 Channel O(Voltage) Output enable

01 DAO_OUTSTAT WORD %UWO0.1.21 Channel 0 output Status setting

_01 DAO_RANGE Byte %UBO0.1.24 Channel 0 Range setting

_01 DAO_RUN BOOL %UX0.1.168 Channel 0 Operation setting

_01 DA1_ACT BOOL %UX0.1.25 Channel 1(Voltage) Active

_01 DA1_DATA WORD %UWO0.1.9 Channel 1(Voltage) Input data

_01 DA1_DATATYPE Byte %UBO0.1.29 Channel 1 data type setting

_01 DAl ERR BOOL %UX0.1.41 Channel 1(Voltage) Error

_01 DA1_INTP BOOL %UX0.1.65 Channel  1(Voltage) Interpolation
enabled

_01 DA1_INTPMTHD Byte %UBO0.1.47 Channel  1(Voltage) Interpolation
method

_01 DA1_INTPTIME Byte %UBO0.1.49 Channel 1(Voltage) Interpolation time

setting
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_01 DA1_INTPVAL WORD %UWO0.1.26 Channel 1(Voltage) Interpolation value
_01 DA1 OUTEN BOOL %UX0.1.113 Channel 1(Voltage) Output enable
_01 DA1_OUTSTAT WORD %UWO0.1.22 Channel 1 output Status setting
_01 DA1_RANGE Byte %UBO0.1.25 Channel 1 range setting.
_01 DA1 RUN BOOL %UX0.1.169 Channel 1 run setting
_01 DA ACT_ARY ARRAY][0..1] OF BOOL %UX0.1.24 Active stats by channel (Array)
_01 DA DATATYPE_ARY | ARRAY[0..1] OF BYTE %UB0.1.28 Data type setting by channel
Variable Type Device Description
_01 DA DATA ARY ARRAY[0..1] OF WORD %UWO0.1.8 Input values by voltage channel
_01_DA ERR_ARY ARRAY/0..1] OF BOOL %UX0.1.40 Error by channel
_01 DA INTPMTHD_ARY | ARRAY[0..1] OF BYTE %UBO0.1.46 Interpolation method setting by
channel
_01 DA INTPTIME_ARY ARRAY[0..1] OF BYTE %UB0.1.48 Interpolation time setting by channel
_01 DA INTPVAL_ARY ARRAY[0..1] OF WORD %UWO0.1.25 Interpolation value by channel
_01 DA INTP_ARY ARRAY[0..1] OF BOOL %UX0.1.64 Interpolation enabled by channel
_01_DA OUTEN_ARY ARRAY]0..1] OF BOOL %UX0.1.112 Output enable by channel
_01 DA OUTSTAT_ARY ARRAY[0..1] OF WORD %UWO0.1.21 Output Status setting by channel
_01 DA RANGE_ARY ARRAY[0..1] OF BYTE %UBO0.1.24 Range setting by channel
_01 DA RUN_ARY ARRAY[0..1] OF BOOL %UX0.1.168 Operation setting by channel
Built-in analog common
Variable Type Device Description
01 ERR BOOL %UX0.1.0 Module error
_01 RDY BOOL %UX0.1.15 Module ready
_01 SETTINGERR WORD %UWO0.1.27 Setting error information

() Special variable (K)

1) These variables are assigned to the SD memory, data log and embedded encoder flag area.

2) The built-in encoder input is 2 channels.

3) For the memory allocated to the Special Variable, please refer to the Appendix 1 Flag List 7) SD memory Flag ~ 9) Encoder

Flag.

(g) System variable(F)

1) These variables are assigned to the status variable of motion control status and system statues.

2) For details on the kinds of flags, please refer to the Appendix 1 Flag List 1) System Flag.
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(2) Retain setting

Default (automatic) variable retain is used when wanting to keep and use the data that occurs while operating or the data

required for an operation even in the case of restarting after the motion controller has stopped.

Certain part of the device in M area can be used as retain area by setting the basic parameter. The following table summarizes

the features of retain settable device.

Device Retain setting Characteristics
Default @] Enable retain setting when adding variable to automatical variable
area
M 0] Enable retain setting in parameter by internal contact point area
I X Built-in digital input, TXPDO data of EtherCAT slaves
Q X Built-in digital output, RxPDO data of the EtherCAT slave
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5.1.3 Parameter

(1) Basic parameter

59

Explain Basic parameter of the motion control module. For more details on operation, refer to Chapter 10 CPU Functions.

(a) Basic operation setting

Basic Parameter Setting @

Basic Operation Setings | Retain Area Setup

Basic Operation Settings Output Contral Settings

Main Task Time: [1ms | Keep output when converting RUN->STOP
{Select one of G00us/1,/2/4 ms) K . ing STOP>AUN
Cycle Task Time: 0 me eep output when converting -
{1~100ms)

Error/Warning Detection Settings Reset Switch Setup

kain Task Tirme Error: i Disable the reset switch

(1~ 100ms) ms

Disable the overall reset switch
Cyecle Task Time Errar:

(10~ 1000ms) 100 ms
Systern Service Occupation Errar: TS Restart Method
(B0 ~ 95%) Cold Restart @ ‘Warm Restart
Default | [ = ] | 32

1) Main Task time

- Set the motion period of the main task. The period can be set by selecting one in 0.5ms/1ms/2ms/4ms.
- Set the control time of performing in the main task of motion controller considering the execution time of program.
- When the execution time of the main task exceeds the main task period, an error occurs and if motion control module is in

RUN state, it is changed to STOP state, the operation of the motion controller is stopped immediately, and an error is
generated.

2) Periodic task time

Set the motion period of the periodic task. The period can be set in multiples of the main task between 1 ~ 100ms.

The periodic task is performed in the remaining time after performing the main task in the control period, and therefore, it can
be performed through a number of control periods.

3) Main task cycle errors

- It sets the run time of the main task that causes errors when the task runs beyond the set time. The setting range is 1~100ms.
4) Periodic task cycle errors

- It sets the run time of the periodic task that causes errors when the task runs beyond the set time. The setting range is
10~1000ms.
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5) Task program occupancy rate warning
- If the task program occupancy rate exceeds the set value because there are many main task programs or periodic task
programs, the task program occupancy rate warning occurs. It can be set in the range of 50~95%. If the task program
occupancy rate exceeds 100%, the task program occupancy rate error occurs, and it changes to the ERROR state.

6) Output Control setting
-When an error occurs in module or changing the motion mode, decide whether to maintain the data output or not.

Select Operation
Maintain the output when Decide whether to output the data normally during the operation mode
switching from RUN to STOP of motion controller is switching from RUN to STOP.
Maintain the output when Decide whether to output the data normally during the operation mode
switching from STOP to RUN of motion controller is switching from STOP to RUN.

7) Setting whether or not to turn off the Reset switch
- Sets whether or not to perform reset operation with the switch on the front panel of the product. The item can be set to
‘Allowed’ or ‘Prohibited’.
8) Restart mode
Restart by motion controller reset or turning on the power after turning off is divided into cold restart and warm restart. With

regard to restart mode, variables can be set in 3 different types such as default, initialization, and retain; and the initialization of

variables set by restart mode is as follows.

Variable Cold restart Warn Restart
Default Initialize to ‘0’ Initialize to ‘0’
Retain Initialize to ‘0’ Retain previous value
Initialization Initialize to user defined value Initialize to user defined value
Retain & initialization Initialize to user defined value Retain previous value

(b) Memory area setting
This is a parameter item which sets the retain area. Retain area can be set by checking the “M Area retain set" to activate
retain setting. Retain can be set up to 1,024Kbyte, and if the beginning and ending addresses are set to be retain in M area, the

value of relevant area is maintained even when turning off the power.
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] |
Basic Parameter Setting [~ B | [wE3m)

| Basic Operation Settings | Aetain Area Setup |

Retain Area Setting
[T1M area retain setting{Max size: 1024 KB)

Fram  shw 0 : Ta %MW BRE35

Default I [ ZH2| l [ =
(2) /O parameter
(@) Built-in input/output setting
Input/Cutput Module Setting @
Module:  XMC-DN24(DC 24V INPUT, Spoints/TR QUTPUT
Input
Filter Value: I 3ms 'I
QOutput Setting
Channel Output when Error Ocours
Channel 00 (00-07) Clear
Channel 01 (08-15) Clear
CK ] [ Cancel

1) Input filter function
The built-in input part of the motion controller has an input filter function to prevent the external noise signal flowing into the

input signal. In environments where there is a lot of noise or in the case of the equipment where the pulse width of the input
signal acts as an important factor, the system may be subjected to incorrect input depending on the state of the input signal.
In order to prevent such mistaken input, the input filter function does not accept the signal that is shorter than the time set by
the user as input.

The input filter time can be set 1ms~100ms.

The following shows the timing diagram of the input filter function.

5-11 LSEL
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Input time constant (Filter time)

Input signal

Inputimage data

Input signal _‘

Inputimage data

Time

Pulses shorter than the input time constant
are not regarded as input signals

2) Setting output in case of error
The built-in output part of the motion controller provides the emergency output function to determine whether the output
state is maintained or cleared when the operation is stopped due to errors.
When an error occurs, the output setting can be set in units of 8 points.
When the emergency output is set to ‘No’ (Clear), the output is turned off when the operation is stopped due to errors of the

motion controller; and the output status is maintained by selecting ‘Hold'.

(b) Built-in analog setting

For more details on the built-in analog, refer to Chapter 13 Built-in Analog Function.

5-12
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(3) Built in parameter
(a) Data Log

For more details on the data log, refer to Chapter 11 Data Log Function.

(b) Encoder
Encoder parameter is explained as follows.
Item Content Setting range Initial values
0: pulse
) . . . 1:mm
Encoder 1 unit Set display unit of encoder position. 2-inch 0: pulse
3:.degree
Encoderl Pulses per rotation | Set Encoderl pulses per rotation 1~ 4294967295 8192 pls
) Set the movement amount of the load side 0.000000001 ~
Encoderl Travel per rotation moved per encoder 1 rotation. 4294967295 10pls
0:CW/CCW 1 phase 1
multiplication
1: PULSE/DIR 1
multiplication
2: PULSE/DIR 2
, Set the input mode in accordance with the multiplication 3:PHASEAB 1
Encoderl Pulse input output shape of encoder. 3:PHASE A/B 1 multiplication
multiplication
4: PHASE A/B 2
multiplication
5:PHASE A/B4
multiplication
Encorderl max. value Set position display range of encoder. Long real(LREAL) 2147483647 pis
Encoderl Min. value -2147483648 pls
0: Unit/sec
Encoderl Speed unit Set the encoder speed display unit. 1: Unit/min 0: Unit/sec
2:rpm
0: Unused
1: 500kPPS
Limit the frequency of pulse input to 2: 200kPPS
Encoderl input filter value encoder. 3. 100kPPS 0: Unused
4: 10kPPS
5: 1kPPS
6: 0.2kPPS
Encoderl position filter time | Set the time constant (in hours) of the filter to 0~ 1000 oms
constant calculate the encoder's position average.
Set whether to use the Encoder 1 Position
. . . . 0: Unused
Encoder 1 Position Latch Latch function using the input contact 1 used 0: Unused
(%1X0.0.0).
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Item

Content

Setting range

Initial values

Encoder 2 unit

Set display unit of encoder position.

0: pulse
1:mm
2:inch
3:degree

0: pulse

Encoderl Pulses per rotation

Set Encoderl pulses per rotation

1~ 4294967295

8192 pls

Encoderl Travel per rotation

Set the movement amount of the load side
moved per encoder 1 rotation.

0.000000001
4294967295

10 pls

Encoder2 Pulse input

Set the input mode in accordance with the
output shape of encoder.

0:CWI/CCW 1 phase 1

multiplication
1: PULSE/DIR 1
multiplication
2: PULSE/DIR 2
multiplication
3: PHASE AB 1
multiplication
4: PHASE AB 2
multiplication
5: PHASE A/B 4
multiplication

3: PHASE AB 1
multiplication

Encorder2 max. value

Encoder2Min. value

Set position display range of encoder.

Long real(LREAL)

2147483647 pls

-2147483648 pls

Encoder2Speed unit

Set the encoder speed display unit.

0: Unit/sec
1: Unit/min
2. rpm

0: Unit/sec

Encoder2input filter value

Limit the frequency of pulse input to
encoder.

0: Unused
1: 500kPPS
2: 200kPPS
3. 100kPPS
4: 10kPPS
5: 1kPPS

6: 0.2kPPS

0: Unused

Encoder2position filter time

constant

Set the time constant (in hours) of the filter to
calculate the encoder's position average.

0~1000

Oms

Encoder 2 Position Latch

Set whether to use the Encoder 2 Position
Latch function using the input contact
(%1X0.0.2).

0: Unused
1: used

0: Unused

Eecrme | 514




Chapter5 Memory and Parameter

(a) Encoder unit

This is to set the display unit of encoder position, and each control target can be set by pulse, mm, inch, and degree. In case of

the synchronous operation having the encoder as a center, the unit must be set by the same unit with it of the synchronous

operation axis.

regardless of the unit.

[Example]
* Encoder unit: pulse
* Encoder resolution: 4096 pulse
* Unit of Synchronous operation axis: mm
* Master axis : Slave axis=2:1

When the encoder unit is different from the synchronous operation axis, it operates by the synchronous ratio

Encoder1 travel of synchronous operation axis per rotation = 4,096 x1 /2 = 2,048 [mm]

(b) Encoder Pulses per rotation

When using mm, inch, and degree for the encoder unit, set the number of purses per encoder rotation.

(c) Encoder Travel per rotation

When using mm, inch, and degree for the encoder unit, set the amount of movement of the load side moved per encoder

rotation.

[Example]

When the machine which is moved by ball screw is connected to the encoder with gear, the setting of the encoder unit /

Encoder Pulses per rotation / Encoder Travel per rotation is as follows.

Encoder
m:7 Aolatlion
Rasolution: s ) L
12Bit/Rolation
Ball screw pitch
n:5 Rolation P = 10mm/Rotation

(d) Encoder Pulse input

Encoder unit: mm

Encoder Pulses per rotation = Encoder resolution x

Encoder side gear ratio
=4096 x 7
=2,8672 pls

Encoder Travel per rotation = Ball screw pitch x Machine
side gear ratio

=10.0mmx5
=50.0mm

If you want to use by signal of a manual pulse generator or encoder, can select suitable signal of a manual pulse generator or
encoder for using. One among CW/CCW (x1), PULSE/DIR (x1), PULSE/DIR (x2), PHASE A/B (x1), PHASE A/B (x2), and
PHASE A/B (x4) must be selected and set for the encoder input signal.
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1) CW/CCW 1 phase 1 multiplication

Counts at the rising edge of A-phase input or B phase input. Increase count value if B-phase input is Low state at the rising

edge of A-phase input and decrease count value if A-phase input is Low state at the rising edge of B-phase input.

Increasing/Decreasing | A-phase input pulse high | A-phase input pulse low
classification
B-phase input High - decreasing count
B-phase input pulse Increasing count -
Low
F Y F 3 r
A phase
inpul pulsa i ' i
! H ! f &
B phase : ; : T T L
inpul pulsa | i : v ' " '
Caumt T 8 X 9 X 10 X 9 X 8 X T X 6

r
e

— Audd

Subtraction ——#
o

2) PULSE/DIR 1 multiplication

Count operation is performed when a phase input pulse increases, whether to be added or subtracted is decided by B phase.

Increasing/Decreasing | A-phase input pulse | A-phaseinput pulse
classification rising falling
B-phase input pulse off Increasing count -
B-phase input pulse on decreasing count -
F 3 F 3 r F 9 r F 9
A phasae
inpul pulssa

inpul pulse

B phasa i Off E
Count T gl 8 X g

8 9

Sublraclion —+— Add —

-
=
=
o
.
-
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3) PULSE/DIR 2 multiplication

Count operation is performed when a phase input pulse increases and decreases, and whether to be added or subtracted is
decided by B phase.

Increasing/Decreasing A-phase input pulse A-phase input pulse
classification rising falling

B-phase input pulse off Increasing count Increasing count
B-phase input pulse on decreasing count decreasing count

A phase

inpul pulse

B phasa

inpul pulse

Count

4) PHASE A/B 1 multiplication

Add operation is performed in case of the increase in A phase pulse when the phase of A phase input pulse is ahead of B

phase input pulse, and subtraction operation is performed in case of the decrease in A phase pulse when the phase of B
phase input pulse is ahead.

rY F 3

A phase
inpul pulsea

!:!pha:;ia é | | &

'y
inpul pulsa
Count :$ X X

Addd 1‘-‘-[[4 Sublraclion —————#

7

|
L?JLiJL
B

5) PHASE A/B 2 multiplication

Count operation is performed when both increase and decrease in a phase input pulse. Add operation is performed when the

phase of A phase is input ahead of B phase, and subtraction operation is performed when the phase of B phase is input ahead
of A phase.

A phase
inpul pulsea

B phasea
inpul pulse

Count T

F'S
=
=l
=
r
—

Sublraclion ——»
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6) PHASE A/B 4 multiplication

A-phase input pulse and B-phase input pulse count at rising. If A-phase input is antecedent to B-phase input, increasing
operation starts, and if B-phase input is antecedent to A-phase input, decreasing operation starts

A phase
inpul pulsea
B phase
inpul pulsa
Counl

+ Add ol

Sublraclion ——%

(e) Encoder maximum value and minimum value

1) The range of the encoder value is set to the maximum and minimum values of encoder when counting the input pulse from the
encoder signal of servo drive or manual pulse generator and indicating it to encoder value.
2) Operations are as shown in the figure below.
- In case of the increase in the encoder value

Maximum value A

. O No Inclusion
of encoder

@ ;. Inclusion

Starting point

Minimum value
of encoder

- In case of the decrease in the encoder value

Maximum value j§

of encoder - 0t Neo Inclusion

@ Inclusion

Starting point

Minimum value
of encoder
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(f) Encoder speed unit
This is used to set the speed display unit of the encoder and sets the reference unit of the speed value.
0: If it is set to ‘0: unit/sec’, it is applied by the rate of change per second form the position of the relevant unit set in the "unit
parameter. For example, if the ‘Unit’ setting is mm, the speed display unit is 'mm/s’.
1: Unit/min’, it is applied as the rate of change per minute of the corresponding unit position set in ‘Unit’ parameter. For example,
if the ‘Unit’ setting is mm, the speed display unit is 'mm/min’.
When set to ‘2: rpm’, it is applied as the rpm. To display the rpm, it is used the values set in the ‘Number of pulses per rotation’

and ‘Travel distance per rotation’ parameter.

(9) Encoder input filter value
Set the filter value to limit the frequency of the pulse input to the encoder.
Possible values are 0 ~ 6 and the meaning of each value is as follows.
0: Does not limit the frequency of pulses input to the encoder.
1: Limit the frequency of the pulse input to the encoder to 500kPPS.
2: Limit the frequency of the pulse input to the encoder to 200kPPS.
3: Limit the frequency of the pulse input to the encoder to 100kPPS.
4: Limit the frequency of the pulse input to the encoder to 10kPPS.
5: Limit the frequency of the pulse input to the encoder to 1kPPS.
6: Limit the frequency of the pulse input to the encoder to 0.2kPPS.

(h) Encoder position filter time constant
Set the time for calculating the position average of the encoder input from the outside. (Unit: ms) When set to '0', the position
filter time constant is not applied.
If the deviation of the current position is severe, such as when the ‘Unit’ setting of the encoder is ‘0: pulse’, a stable position can
be obtained by applying the position average to the current position.
The following is the trace of the current position input from the external encoder. You can check the difference of the trace

position according to the position filter time constant value.
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1) Position filter time constant = 0 ms

_ENC1_POS _ENC1_VEL
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(4) EtherCAT parameter
It describes the items related to EtherCAT network settings.
When modifying the EtherCAT parameters, make sure to write the EtherCAT parameters in the Project Write menu.

() Master
It sets the master functions related to the EtherCAT slave connection when connecting to the network.
The items for master setting are as follows.
1) Registration information

Item Content Setting range Initial values

Specify whether to check the revision
o information of the parameter matches the 0: Do not check
Slave Revision Check o 0: Do not check
revision value of the actual slave when 1: Check

connecting to the network.

Specify whether to check the serial number
, information of the parameter matches the 0: Do not check
Slave Serial Number Check ) 0: Do not check
serial number value of the actual slave when | 1: Check

connecting to the network.

o Specify the basic number of times to
Count of periodic o o
S generate periodic communication time-out 1~8 2
communication time-out
errors

a) Slave Revision Check
When connecting to the network, it determines whether to proceed with the connection by comparing the revision
information set in the slave parameter with the one of the actual connected slave.

The operations according to the set values are as follows.

- '0: Do not check’
The communication connection process is continued without comparing the revision information set in the slave
parameter and the one in the connected slave.

- ‘1. Check’
It compares the revision information set in the slave parameter with the one in the connected slave, and if a discrepancy
is found, the network configuration mismatch error (error code: OxOF1F) occurs and the communication connection
process is terminated.

When the criteria of ‘Slave Revision Check’ are set to ‘0: Do not check’, if the slave that is incompatible with the Revision
of the slave parameter is connected, it may not operate normally. Therefore, make sure to check the compatibility between
the Revisions before use.

b) Slave Serial Number Check

When connecting to the network, it determines whether or not to continue the connection process by comparing the serial
number information set in the slave parameter and the one of the actual connected slave.
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The operations according to the set values are as follows.
- '0: Do not check’
The communication connection process is continued without comparing the serial number information set in the slave
parameter and the one in the connected slave.

- '1: Check’
It compares the serial number information set in the slave parameter with the one in the connected slave, and if a
discrepancy is found, the network configuration mismatch error (error code: OxOF1F) occurs and the communication
connection process is terminated.

If the ‘Slave Serial Number Check’ is set to 1: Check’, you can see the changes of the network when the network
configuration order is changed or the slave is replaced so it is useful for maintenance such as resetting the slave
parameters, etc.  You need to reset the serial number in XG5000 to connect to the changed network configuration.

¢) Count of periodic communication time-out
It specifies the basic number of times to generate time-out errors if the periodic data is not received during the periodic
communication between the motion control module and the slave device.
When the communication time-out error occurs frequently in various noise environments (power surges, inductive noise or
noise interference between the motion control module and the slave devices’ wiring, etc.), set the set value higher.
The available setting range is between 1 to 8 times.

2) PDO variable information
It shows the information on the memory allocation of PDO data of the registered slave.

General Info.
PDO Wariable Format: HEX w7 Variable setting
Station C_ijecd Object Name Variable Type Device Maonitor value|
number index
1 1 Ox 1601 1. Rx PDO parameter =
| 2 | Rx1_1_0_~Controlword UINT %QWE4
| 3 | Rx1_1_1_Target Position DIMNT %QD33
| 4 | Rx1_1_2_Touch_Probe_ UINT %0WES
5 Rx1_1_23 Digital_Cuputs LIDINT %QD35
6 1 : Ox1A01 1. Tx PDO parameter =
7 Tx1_1_0_Statusword UINT SalWEd
| B8 | Tx1_1_1_Position_Actual DIMNT 2ID33
| 9 | Tx1_1_2_Following_Error DHMNT %1034
L T=x1_1_3 Touch_Probe S LINT SaIWTD
| 11| Tx1_1_4_Touch_Probe_1 DINT 2%ID36
12 Tx1_1_5_Digital_Inputs LIDINT %ID37
13 2 i Ox1601 ¢ 1. Rx PDO parameter =
| 14 | Rx1_2_0_~Controlword UINT QW72
i Rx1_2_ 1_Target Position DINT %QD37
| 16 | Rx1_2_ 2 Touch_Probe_ LINT %AQW76
17 Rx1_2_3_Digital_Cuputs LIDINT % QD38
18 2 i Ox1A07 ¢ 1. Tx PDO parameter =
| 19 | Tx1_2_0_Statusword UINT %IWTE
ﬂ Tx1_2_1_Position_Actual DINT %I1D39
| 21 | Tx1_2_2_Following_Error DIMNT S6lD40
| 22 | Tx1_2_3_Touch_Probe_35 LINT alW82
| 23| Tx1_2_4_ Touch_Probe_1 DIMNT 2%lD42
24 Tx1_2_5_Digital_Inputs LIDINT 2%ID43

If you want to register the variable name and use it in the program, you can register the variable to be used in the program
by selecting "Register Variable".
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Register Special Module Variables @
- D%% Base00, Sloton: PDO variable information Appl “‘ariable Eind “Yariable Twpe Address it~ [é]
. [~ (VAR GLOBAL :Rx1 10 Contro UINT %AWE4 [ concel |
WAR_GLOBAL Rx1_1_0_Contro: LINT QWG4
2 r WAR_GLOBAL Bx1_1_1_Target: DINT 2%QD33
VAR_GLOBAL :Rx1_1_1_Target: DINT °%QD33
- [ VAR GLOBAL Rx1_1 2 Touch UINT QW63
WAR_GLOBAL Rx1_1_2 Touch: UINT QW6 =
4 - WAR_GLOBAL Rx1_1_3 Digital: UDINT %QD35
WAR_GLOBAL FRx1_1_3_Digital : UDINT 2%QD35
5 r VAR_GLOBAL Tx1_1_0_Status | UINT 2aIWE4
VAR_GLOBAL :Tx1_1_0_Status | UINT LA
& r WAR_GLOBAL Tx1_1_1_Positio! DINT %ID33
WAR_GLOBAL Tx1_1_1_Positio: DINT %ID33
7 r WAR_GLOBAL Tx1_1_2_ Followi: DINT 2%1D34
WAR_GLOBAL Tx1_1_2_ Followi: DINT 2%1D34
g [ (VAR GLOBAL  Txl_1 3 Touch UINT SaIW70
VAR_GLOBAL :Tx1_1_3_Touch : UINT SaIW70
a r WAR_GLOBAL Tx1_1_4 Touch : DINT %ID36
WAR_GLOBAL Tx1_1_4_Touch : DINT 2%ID36
10 r WAR_GLOBAL Tx1_1_5_Digital : LDINT 2%ID37
VAR_GLOBAL Tx1_1_5_Digital | UDINT 2alD37
91 [ VAR GLOBAL Rx1 2 0 Contro UINT QW72
WAR_GLOBAL Rx1_2 0_Contro: UINT QW72
12 - WAR_GLOBAL Rx1_2 1_Target: DINT %QD37 il
€ T »

(b) Slave
1) General Information
Check the information of EtherCAT slave to be used for network connection. It can be identified on the Slave Information tab
displayed after executing ‘Open’ of each slave connected to the sub-trees of [EtherCAT parameters]-[Slave] on the XG5000
project tree. To add slaves (servo drive, EtherCAT I/O, etc.), the EtherCAT parameters should be written in the Project Write.
The general information items of the slave are as follows

Item Content Setting range Initial values

Select the sl d displays th f th

Slave name elect the slave and displays the name of the XML i
selected slave

Station number Display the station number to be applied to i 1(Increas§s automatically
the selected slave. when adding the slave)
The vendor name of the selected slave is .

Vendor ) . Unavailable -
automatically displayed.

. The revision of the selected slave is .

Version ) . Unavailable -

automatically displayed.
. The serial number of the selected slave is . 0x1600 PDO M

Serial No ) Unavailable . ) a
displayed. information

Whether DCis used | Set whether or not to use the DC of the slave. 2 Eg;jed 1: used

Replacement .

fungtion durin Set whether the slave can be replaced during | 0: unused 0: unused

. g the EtherCAT communication. 1: used '
connection

a) Slave name
It selects the slave to be connected to the motion control module and displays the name of the selected slave. L7NH servo
drive is selected as the initial value when adding the slave to the slave data.
When selecting the slave, the slave information is retrieved from the XML file in the folder below to display the available list.
—>\EtherCATXML folder in XG5000 installation folder’
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If there is a slave to be newly added, copy the corresponding XML file to the above folder and then, restart XG5000 or
execute the 'ESI Rescan' menu which is activated by right-clicking in the 'ESI Library' window.

b) Station number
It displays the station number applied to the selected slave. The display range is from 1 to 64 and it cannot be arbitrarily
changed by a user.
To change the slave station number, select the slave in the project tree and among menus by right-clicking, execute the
'Properties’ menu and then, change the station number on the slave information.
However, the station number is automatically set according to the order of connection when the slave is connected
automatically.

¢) Vendor
The vendor name of the selected slave is automatically displayed. The user cannot change it arbitrarily.

d) Version
The Revision information of the selected slave is displayed automatically. The user cannot change it arbitrarily.

e) Serial number
The serial number of the selected slave is displayed. When "Read Serial Number” is executed during EtherCAT
communication, serial number of the current product is displayed.

f) Whether DC is used
If the slave supports the DC function, it is automatically set form the XML file. If you do not want to use the DC function,
select ‘0: Unused'.

DC (Distributed Clock): It is used to synchronize the EtherCAT master with the EtherCAT slave, enabling high-
precision synchronous control between the EtherCAT slaves.

The DC shares the time information between the EtherCAT master and EtherCAT slave to synchronize each slave. In
order to share the time information, the first slave connected to the motion control module provides the Reference Clock.
The Reference Clock distributes the time information to each slave in every communication cycle.

g) Replacement function during connection
While using the cable duplication function, if a slave device previously not in operation due to network disconnection or a
failure is restored and connected to the network, this function detects the connection and connects to the network of the
individual slave device without having to reconnect the overall network. Then, it provides the connection with the network of
the individual slave without reconnection of the whole network.For more details on the function, refer to 8.3.6 ‘Replacement
during connection’.

2) PDO setting
RxPDO sets the synchronous data which is transmitted from the motion controller to the slave in every communication
cycle. The RxPDO items supported by the relevant slave are automatically set when selecting the slave. You can use the
‘Edit’ function to add or delete objects you want.

524



Chapter5 Memory and Parameter

For the slave used as the motion axis, when editing the RxPDO object, the following objectives must be included as
they are essential items used in the motion control module.

0x6040:0 Control word

0x607A:0 Target position

The synchronous data allocated here is automatically assigned to I/O devices and it can be registered as I/O variables and
referred in the user program.

For example, the ‘Controlworld’ object of RxPDO synchronous data of L7N servo drive connected to the slave 1 is
registered as I/O flag Rx1_1 0_ControlWord (%QW64).

TxPDO sets the synchronous data read from the slave of the motion controller in every communication cycle. When
selecting the slave, the TxPDO items supported by the relevant slave are set automatically. You can use the ‘Edit’ function
to add or delete objects you want. When editing the PDO object, the following objects must be included as they are
essential items used in the motion control module.

For the slave used as the motion axis, when editing the TxPDO object, the following objectives must be included as
they are essential items used in the motion control module.
0x6041:0 Status word
0x6064:0 Actual position
The synchronous data allocated here is automatically assigned to I/O devices and it can be registered as 1/O variables

and referred in the user program.
For example, the"Statusword’ object of TXPDO synchronous data of L7N servo drive connected to the slave 2 is
registered as I/O flag Tx_1 2 0_StatusWord(%IW68).

3) SDO Parameter
Set the SDO (Service Data Object) parameters operated in the slave.
- The parameters are not stored on the motion controller but are operated on the slave.
- For the setting and operation of the parameters, refer to the Appendix 3 Setting Example.
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4) Start command
- It is the function to set the specific object during transition of the slave during EtherCAT connecting operation.

- It is used for initialization of the slave parameters as well as slave Rx and TxPDO address assignment and item settings.

- It is provided up to 50 per a slave.

Item Content Setting Initial values
range
. Set the transition process in which the object | IP, PS, SO,
Transition ] ) None
setting function operates. SP, OP, OS
Index Set the index and sub-index of the object. XML -
Variable
Data Set the data to be configured for the object. dependingon | -
data type
o Add the statement for the object you want to
Description - -
set.
A Display the flag of the relevant ‘Start’ Fixed
ag -

command.

The configuration of the transition follows the below EtherCAT state transition diagram.

|

|

(IP)

(P1)

R

Pre-Operational

H i
Bootstrap

[aptional

(OP)

(PS)

(sP)

Safe-Operational

(50]

(05)

Operational

5) Online service

- For more information on the online service, refer to Chapter 08 Motion Control Functions -8.5.FOE Functions.
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(5) Axis parameter

(a) Axis/Slave connection
There are two types of axes that can be controlled by the motion controller; a real axis and a virtual axis. The actual axis is the
axis allocated to the actual EtherCAT slave, and the virtual axis is arbitrarily generated and controlled within the motion controller.
The slave registered as the EtherCAT slave can be assigned as the axis that can be controlled by the motion controller.
You can set the axis in the project tree by selecting [Axis parameters] - [Add item] - [Axis], or [Axis parameters] - [Axis / slave

connection].
Connect Axis =
= Slave/Slot Virtual axis -
Parameter

1 Pz 1 Slave 1{L7NH - Standard Eth

2| fMds2 | Slave 2(L7NH - Standard Eth =

3| Fds3 Disable

4] Pz 4 Disable

5| Mdsh Disable

E| Pdsk Disable

7| s 7 Disable

8| PMds8 Disable

9 Ads9 Disable

10| Rds 10 Disable

11| Ads 11 Disable

12| Rds 12 Disable

12 e 13 Mieahla i
| Displays items that are not linked to an axis only

Displays linked items only Default

[ Ok ] | Cancel |

The axes can be set to "Slave", "Virtual axis", "Disabled". The axis that is set to ‘Disabled’ is not included in the axis
parameters.

(b) Axis parameter
1) Basic setting
Basic parameter among basic settings is explained as follows.

Item Content Setting range Initial values

0: pulse

Unit Set the command position unit of the axis. ; lr::] 0: pulse
3:.degree

No. (_)f pulse per 1 SeF the number of pulses per rotathn of motor 1 ~ 4294967295 524288 pls

rotation which corresponds encoder resolution.

Transfer distance Set the movement amount of the load side 0.000000001 ~ 10 pls

per 1 rotation moved per rotation of motor. 4294967295

Speed command 0: uniisec

unit Set the command speed unit of the axis. ;: unit/ min 0: unit/sec

:rpm
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ltem Content Setting range Initial values
- Set the maximum speed in case of the speed Long real (LREAL) positive
Speed limit value mu p. ! P g ( ) positi 20000000 pls/s
command of each axis. number
Oor
Emergency sto Set the deceleration used in the sudden sto »
g .y P N on tsed! N P Long real (LREAL) positive | 0 pls/s?
deceleration conditions.
number
0: Incremental encoder
Encoder select Set the type of encoder to be used. 0: Incremental encoder
1: Absolute encoder
Gear ratio(Motor 1~65535 1
: ( ) Set gear ratio between the motor and the load.
Gear ratio(Machine) 1~65535 1

Operation mode of
the reverse rotation

Specify the operation method in case
operation direction is reversed in the input
conditions of newly executed command.

0: Deceleration stop
1: Prompt stop

0: Deceleration stop

Set whether to use the used function by

Position Control . . 0: Unused
_ expanding a controllable position range when 0: Unused
Range Expansion . . 1: used
controlling positions.
Operation mode of | Set the operation mode to use during speed 0:CSP 0:CSP
Speed Contro control. 1:.CSV ’
The maximum . . .
. . Set the maximum allowable acceleration of Long real (LREAL) positive
acceleration of axis s . 0
_ axis in axis group look-ahead operation. number
group operation
The maximum
allowable . . .
. Set the maximum allowable deceleration of Long real (LREAL) positive
decceleration of L . 0
. axis in axis group look-ahead operation. number
axis group
operation
a) Unit

This is used to set the command unit during motion control, and depending on the control target, the unit of pulse, mm, inch,

and degree can be set for each axis.

When changing the setting of the unit, other parameters or variable values are not changed. Therefore, when changing the

units, the relevant parameters must be reset so that they can be adjusted to the setting range of the relevant unit.

b) 1 Pulse per revolution

When using mm, inch, and degree for the motion control command units and indicating the speed in rpm, the number of

pulses required per motor rotation is set to be used.

c) Travel per rotation

Set the movement amount of the load side per motor rotation when using mm, inch and degree for motion control

command unit. How the machine moves from a rotation of motor is determined by the structure of the machine.

d) Speed command unit

The base unit of the value of the speed used for the motion control command is set.

If it is set to ‘0: unit/sec’, it is applied by the rate of change per second of the relevant unit position set in the "unit,
parameter. For example, if the setting of the
If it is set to “1: unit/min’, it is applied by the rate of change per minute form the position of the relevant unit set in the "unit,

Funit, isin mm, the unit of the speed command is ‘mm/s’.
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parameter. For example, if the setting of the  "unit; is in mm, the unit of the speed command is ‘mm/min’.

When set to 2: rpm’, it is applied as the rpm. If the speed command unit is rpm and it is internally changed to the unit speed,
values setinthe "Pulses per rotation; and "Travel per rotation, parameters are used.

When changing the setting of the speed command unit, other parameters or variable values are not changed. Therefore,
the related parameters must also be reset according to the setting range of the relevant unit.

€) Speed limit value
Speed limit refers to the maximum rate of the available setting of motion control operation.
When operating the relevant axis, the operation speed should be set below the speed limit set.

o

Speed

Speed limit L _ _ _ _ _

Command speed \
Fi i kY

Acceleration Deceleration

0 Time

f) Emergency stop deceleration
Deceleration in the event of a sudden stop sets the deceleration for situations where a sudden stop needs to be made
while operating the axis due to internal or external factors.
Conditions for emergency stop are as follows.

e Incase the software upper limit/lower limit is detected

e Incase the operation speed of the serve axis exceeds the speed limit in synchronized operation (gear, cam)

e Incase the setting for "error level of tracking error ; is ‘1: alarm’ and the error of tracking error occurs

e Incase the emergency stop command is executed during the test operation in XG5000

e In case an error occurs in the command executed while axis is currently operating during the checking of
execution conditions

(Except for occasions when restarting the command or ContinuousUpdate is activated.)
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g) Select the Spindle Encoder
Set the type of encoder to be used. When using the absolute position system, select 1: absolute encoder.
The following shows the setting of “Encoder select’

Item Setting Value Content

After power on/off, the previous location of servo motor is not
0: Incremental encoder maintained.

Encoder After power of/off, origin fix state is off.
select The absolute position system is activated.
1: absolute encoder After power on/off, the previous location of servo motor is maintained.

Qrigin fix state maintain last condition before power on/off.
In order to use the absolute positioning system, the following three conditions must be satisfied.

- Servo motor: using absolute encoder

- Servo drive SDO parameter absolute encoder setting (0x2005) =0

— Encoder selection of axis parameter — ‘1: Absolute encoder’ setting

h) Gear ratio (Motor, Machine)
Set gear ratio between the motor and the load. If it is a structure that the load side rotates n times when the motor side
rotates m times, set the gear ratios as below.
* Motor side gear ratio =m
» Machine side gear ratio = n
Ifthe Tunit, setting is ‘O: pulse’, this parameter is invalid.

[Example]
When the machine which is moved by ball screw is connected to the encoder with gear, the setting of the encoder unit
/ Encoder Pulses per rotation / Encoder Travel per rotation is as follows.

Matar - unit. mm
m: 7Rotation Pulses per rotation = 524288 (19Bit Encoder)
Travel per rotation = Ball screw pitch
=10.0mm
Enceder: L - Gear ratio(Motor) = 7

1961t/ Hotation . . . .
. , Ball scraw pitch - Machine side gear ratio =n
n: SRotation P = 10mm/Rotation

If [Unit]is set to ‘0: pulse’ in the above [Setting example], it will move to the position corresponding to the number of
encoder pulses without regards to the motor side gear ratio or machine side gear ratio.
That is, the instructions of 524,288 * 7/5 = 734,003 pulse should be issued in order to move 10mm.
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i) Operation mode of the reverse rotation

Specify the operation method in case operation direction is reversed in the input conditions of newly executed command.
When starting or restarting the command which the BufferMode is Aborting, or activating ConinuousUpdate, in case where

the command condition and the current operating direction are in reverse of each other, stop it by following the method set
in the parameter, and start operation in the set speed.

If the BufferMode is not Aborting, it is run in the specified continuous running method in the BufferMode rather than the
method set in the parameter.

‘0: Deceleration stop’
When the operation direction is reversed by the condition of newly executed command, make a deceleration pause
to 0 speed and continue accelerating to the target position or operate at the targeted speed.

‘1: Prompt stop’
When the operation direction is reversed by the condition of newly executed command, stop immediately and
continue operating in the opposite direction in the same operation speeds to the target position or at the targeted
speed.

0: Deceleration stop 1: Immediate stop

Velocity

Velocity %

Command restarting Command restarting

Revaerse operation
after deceleration stop

Y

Time /

Revarse oparation L
after immediate stop

Position & Fosition & |
First |
First Irs 3
Target _ = - Target (.. - _.._.._.._.._..___._‘,J
Position Fosition
AN
SN
s
A
g N e N
o aw o \\-
e Target S
New - Positian P
Target r V.
Position /_,./ //
Time Time
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j) Position Control Range Expansion

Set whether to use the used function by expanding a controllable position range when controlling positions. An error occurs

when a position exceeds the position control range after conversing the unit position set to LREAL into the pulse unit when
specifying the target position in motion control commands.

The position control range according to parameter setting is as follows.

Item Setting value Position Control Range
L 0: Unused Integer type 32 hits, -231 ~ 231-1 (-2,147,483,648 ~ 2,147,483,647)
Position Control Range -
. Integer type 48 hits, -231 ~ 231-1 (-140,737,488,355,328 ~
Expansion 1: used
140,737,488,355,327)
k) Speed control operation mode

Set the operation mode to use during speed control command like MC_MoveVelocity command
The speed control operation mode can be setto 0: CSP 1: CSV

[) Axis group maximum allowable acceleration/deceleration.

The maximum allowable deceleration of axis group operation maximum allowable acceleration/deceleration operation is
applied when using look-ahead function in axis group operation.

When exceeding the maximum allowable acceleration/deceleration during operating axis group look-ahead function,

operate decelerating not to exceed axis acceleration. For details, refer to chapter 8.4.13 Axis group operation maximum

acceleration limit function.
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2) Expansion setting

The following explains extended parameter of operation parameter

Item Content Setting range Initial values
SV upper limit 2147483647 pls
PP — Set the range of software limit function Long real(LREAL) P
S low limit -2147483648 pls
Set repeated position range value in case of ..
- . . . P p. .I I. g. vau I. . Long real (LREAL) positive
Infinite running repeat position | being used as infinite running repetition number 360 pls
mode
- . Set whether to allow infinite running 0: Disable .
Infinite running repeat . . . 0: Disable
repetition operation function. 1:Enable
Oor
_ . Set the range where in-position signal is On ..
Command in-position range g W ! p. : ! I. 'gnati Long real (LREAL) positive | O pls
before completion of positioning.
number
Oor
Tracking error over-range Set the value to detect more than position . .
g g . P Long real (LREAL) positive | O [uni]
value deviation.
number
. - 0: warnin _
Tracking error level Set the error level more than deviation. 1 garrr: g 0: warning
CurTent pos. compensation Set the compensation threshold to indicate | O or
amount Pos. P the current position value as the target Long real (LREAL) positive | O [unit]
position value. number
Ci t d filter ti Setthe time t Iculat t
urrent speed filter time et the time to calculate movement average 0100 Oms
constant of the current speed.
T Set the monitoring time in case of resetting
Error reset monitoring time ) ) 1~1000 100 ms
error that occurs in servo drive
Software limit during speed Set whether the soft limit is detected during | O: Not detect
0: Not detect
control the speed control. 1 : detect
Override mode Set the met_hod of applylng the input value, 0: Spec?f?ed by rat?o 0: _Specmed by
when override command is executed. 1: Specified by unit ratio
JOG high speed Long real (LREAL) positive | 100000 pls/s
Jog low speed Set the values of speed / acceleration / number 10000 pls/s
JOG Acceleration deceleration / jerk which is referred in jog Oor 100000 pls/s?
JOG Deceleration operation command Long real (LREAL) positive | 100000 pls/s?
JOG Jerk number 0 pls/s®
Backlash compensation Set the Backlash compensation amount. 0~65535 0
amount
Drive absolute position error | Set the operation mode while the drive 0: not detect 0: not detect
detection absolute position error occurs 1: homing initialization '
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a) Software upper/lower limits
This is a function which sets the available range of the movement of the machine in the way of software by setting the
upper limit & lower limit and allows the machine not to be operated beyond the set range. That is, this function is used to
prevent any breakaway by incorrect operation position setting and incorrect operation by user program fault.
External input upper/lower limit can be also set besides the software upper/lower limit.

it e it ataler
. I I D -

- -
Movement range of Machine

I |

| L

1 I

S/W lowar limit S/W upper limit

The range check of the software upper limit and lower limit is conducted at the beginning of operation and during the
operation.

If the soft upper limit and lower limit is detected, an error occurs and the module suddenly stops a motor. Therefore,
check the cause of the error and use it after resetting the error when restarting the operation.

If the software upper/lower limit was set by default values (upper limit: 2,147,483,647, lower limit: -2,147,483,648) or
same value, then it would not detect software upper/lower limit.

b) Infinite running repeat position
When using in infinite running repeat mode, set the position value which is repeated.
This is applied when the setting of extended parameter, "Infinite running repeat,; parameter, is ‘1:Enable’.
When the Infinite running repeat, parameter is ‘1:Enable’, the command position and current position is indicated
as "0~ (infinite running repeat position of -1).  "Unit; = 0: pulse based

O O O O

Infinite running

¢) Infinite running repeat
Set whether to allow infinite running repetition operation function.
If this parameter is set to ‘1: Enable’, the display of the command position and current position is updated periodically
and automatically in the range set in the infinite length repetition position.
You must set it to ‘0: Disable’ when you are not using the infinite running repeat operation function.
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d) Command in-position range
/[This item sets the distance to the target position where in-position flag (. AXxx_INPOS) is On.
When starting up the motion control, the in-position flag (_ AXxx_INPOS) is Off, and it is On when the current position
goes inside the "Command in-position range ; from the target position.
In-position flag can be used as a trigger when executing other assistant work before completing the position control./

This item sets the distance to target position where the In-position flag (_ AXxx_INPOS) becomes on.

During operating motion control, the in-position flag( (_ AXxx_INPOS) turns off and when the difference between target
command position and current position is less than the command in-position width, the in-position flag( (_ AXxx_INPOS)
turns on. the in-position flag can be used as trigger when executing other auxiliary tasks before completing position
control.

Position

A ¢ Command inposition width
Target position f--————- - ¥

1
1
Command // !
H'H td 1
position " _Current i
~_--"  position !
Ir == : » Time
Speed ! !
1 1
4 ' comman - :
1 /7 1
! , N
| / 1
! Lurrent Y
1
| ,7 speed :
1 1
1 1
. : » Time
: !
1 1
1 1
= !
1

Inposition flag % ¢

e) Exceeding value of tracking error

Set the value to detect more than position deviation. If a value exceeds this range, the "Over deviation warning
(_AXxx_DEV_WARN), or "Over deviation alarm(_AXxx_DEV_ERR), flagis On.

If this set value is 0, it won't detect the value over the deviation. You can set whether you want it to be a warning or an
alarm for over deviation in the  "Error level of tracking error ; of the expanded parameter.

f) Tracking error level

Set whether to make it a warning or an alarm when the value over deviation is detected.

The operations according to the set values are as follows.

- ‘0 warning’
When an error occurs in tracking error, the "Over deviation warning ( AXxx_DEV_WARN), flag is On, and
warning error of tracking error (error code: 0x101D)) occurs. The axis continues to operate without stopping.

- ‘L:alarm’
When an error occurs in tracking error, the " Over deviation alarm ( AXxx_DEV_ERR) flag is On, and the alarm
error of tracking error (error code: 0x101C) occurs. The axis suddenly stops at the " Emergency stop
deceleration ; of basic parameter.

5-35



Chapter5 Memory and Parameter

In the following situations, the error in tracking error is not examined.
e Incasethe Tracking error over-range value is 0
e Incase of the operation in homing or torque control

g) Current position compensation amount

Current position compensation amount is a parameter unit used to display the current position value as the command
position when the servo motor’s current position value is not displayed as a fixed value but changed slightly depending
onthe personal setting of the user application and the servo drive.

When it is not in operation and if the difference of the command position and the current position is within the amount of
compensation in displaying current position, the current position value is displayed as a command position value. When
it is in operation, Current position compensation amount is not reflected, and the actual position value is displayed.

The following is an example of application of Current position compensation amount according to the value of Current

position compensation amount when the command position is ‘0’.

(1) Current position compensation amount = 0 pis
Position value of the actual motor is displayed as the current position value even after the end of operation.

Taxis_operating —— 1axis_command position[pls]

Taxis_current position

OHN

OFF

60+

u.,m“h hmmi .m M g

o iy fr|r ALy

_40-

N N Y T |||| N N |||| N N N T T Y N N Y I
100 200 300 400 300 0o 7oa a0o 500 1000 1100 1200

(=]
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(2) Current position compensation amount = 50 pls
If the current position value is within £50 of command position after the end of operation, it is displayed as the
command position value.

Taxis_operating —— 1axis_command position[pls] Taxis_current pasition

ON

OFF

[
[=Tr=1

|

T 111 111
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(3) Current position compensation amount = 100 pls
If the current position value is within £100 of command position after the end of operation, it is displayed as the
command position value.

1axis_operating —— 1axis_command position[pls] 1axis_current position
ON-E
OFF
60
40
20
0 BN\\M hA h
SRR U
204
el I | Y [ S [ [ N N [ N I I Y I (N I [ [ N I N O A A |
T T T | T T T T T T |

I
0 100 200 300 400 500 600 700 800 S00 1000 1100 1200

h) Current speed filter time constant
Set the time to calculate movement average of the current speed. (unit: ms) Current speed filter time constant is not
appliedifitis setto ‘0.
When the speed of axis is slow or there are wide variations in current speed (ex. "unit; setting is ‘0: pulse’, stable
speed can be achieved by applying the average of movement to the current speed.
You can check the differences in current speed depending on the value of Current speed filter time constant in the list
below which traces command speed and current speed at 10 mm/s of command speed.
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(» Current speed filter time constant = 0 ms
—_— _AXD1_CVEL

_AX01_VEL

(@ Current speed filter time constant = 50 ms

—_AXO1_CVEL

T
1000

_AXDM_WEL

T
1500

(® Current speed filter time constant = 100 ms

—_AXO1_CVEL

T
1000

_AXDM_WEL

T
1500
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i) Error reset monitoring time

Set the monitoring time in case of resetting error that occurs in servo drive (Unit: ms)
If the error which occurred in the servo drive within the error reset monitoring time, error reset monitoring is terminated
and error reset time out error of servo drive (error code: 0x1070) is occurred.

j) Software limit during speed control

When software limit is detected during the operation at fixed speed by speed control, this is used to stop the motor.

The operations according to the set values are as follows.
- '0: Not detect’

If it is under the speed control even when the software limit function is activated, software limit is not detected.
- ‘1:detect

If it is under the speed control even when the software limit function is activated, software limit is detected.

Even when the parameter value is set to '1: detect,, if the software upper limit/lower limit is set to the initial value (upper
limit: 2,147,483,647, lower limit--2,147,483,648) or the same value, software limit is not detected.

k) JOG high speed / JOG low speed

Jog speed is related to Jog operation (a kind of manual operation) and has 2 types of operation: Jog low speed
operation and Jog high speed operation.

Jog is operated in the pattern with the areas of acceleration, fixed speed, and deceleration. Therefore, the acceleration
area is controlled by jog acceleration time and the deceleration area is controlled by jog deceleration time.

Setting range of JOG high speed cannot exceed the speed limit. Also, JOG high speed must be the same with or
bigger than JOG low speed.

[) JOG acceleration, JOG deceleration, JOG jerk

Set the values of acceleration, deceleration, and jerk which are applied in the case of JOG high speed and JOG low
speed operation. If JOG acceleration is 0, it is operated immediately at JOG set speed without acceleration area at the
beginning of JOG operation. If JOG deceleration is 0, it is stopped immediately at O without deceleration area at the stop
of JOG operation. If JOG jerk is O, the form of acceleration/deceleration is in a linear as acceleration is fixed

m) Backlash compensation amount

If a gear, a screw and more is combined to the motor axis, the tolerance of the machine does not work by wear, when
the rotation direction changes, is called ‘Backlash’. Therefore, when changing the rotation direction, a backlash
compensation amount should be added to the amount traveled to avoid the machine position tolerance.

As presented in the following figure, if the position is moved 1m to the right and again 1m to the left, it is not possible to
reach the original position by backlash.
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» Gear ) )
1m movement right side (Forward) Occurrence of
direction change
1m movement left side (Reverse) Backlash

< ‘1 >

Transfer amount including Backlash compensation amount

'Y >
»

b Backlash

The backlash compensation amount can be set to the pulse unit from 0 to 65535. If the ‘Unit’ parameter value is not ‘O:
pulse’, Please set a range as follows:
0 < [Backlash compensation amount X (Pulse number per rotation / Transfer distance per rotation) X (Gear ratio on the

motor / Gear ratio on the machine)] < 65535

1. The ‘backlash compensation amount’ parameter generally operates only on the axis connected to the S axis of
the NC channel that is for the spindle axis on which the spindle device does not support the backlash
compensation function. For the NC channel/axis excluding general axes and the NC S axis, use the backlash
function that a servo drive supports.

2. The ‘backlash compensation amount’ is output by adding the amount traveled to the original position when the
traveling direction of machine changes after becoming the origin fix state. The backlash compensation amount
applies only to the position control operation such as the spindle orientation operation but does not apply to the
speed control.

n) Drive absolute position error detection function
The homing status can be initialized in drive using drive absolute error detection function if initializing homing status
while an absolute position error is detected. It can be used only the drive that supports an absolute position valid
signals.

Drive
L7NH, PEGASUS,
iX7NH

LS

(1) When the absolute positon of drive occurs damaged situation (the encoder cable open) in the homing status, it is
used to initializing homing status and prevent malfunction of operation caused by an absolute position error.

(2) This function only operates drive that supports an absolute position valid signal.

(3) The drive absolute position error detection of extended parameter is 1: the function operates when homing status is
set to initialization.

(4) If detecting that an absolute position valid signal of drive change from On to Off through EtherCAT communication,
the homing status of the relevant axis is initialized and axis error (absolute position abnormality detection error:
0x1240) occurs.
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(5 If the absolute position valid signal is off while the communication is connected through EtherCA connection
command, the homing status of relevant axis is initialized.

(6) When changing the drive absolute position error detection of extended parameter from 0: not detect to 1: drive
absolute position error detection, if the absolute position valid signal of relevant axis is off, the homing status of
relevant axis is initialized and an axis error (an absolute position abnormality detedction error: 0x1241) is occurred.

(@) If executing the current position setting function while drive absolute position valid signal of relevant axis is off, the
axis errors (an absolute position abnormality detection error during executing the current position setting: 0x1096)
occurs

3) NC Spindle Axis Setting
Explain about the NC Spindle Axis Setting of axis parameters.

Item Content Setting range Initial values
0: Unused
1: Motor ENC
. Setth thod that der attached t g
Select the Spindle Encoder meotoreo:r?eg " d?e iiseli?sc::)ore]rrlsctae(; edloa 2: Built-in ENC1 0: Unused
P ' 3: Built-in ENC2

4: EtherCAT ENC

Number of pulses per If the ‘spindle encoder selection’ parameter

rotation of the spindle setting value is ‘4: EtherCAT ENC’, set number | 1 ~ 4294967295 8192 pls

EtherCAT encoder of pulses per rotation of an encoder.

If the ‘spind d lection’ t
. g spin e.er‘1co er selection p?rame er 961D ~ %(D4095
Spindle EtherCAT encoder | setting value is ‘4: EtherCAT ENC, set the %MDO %100
-, . R " 0 0
position variable/address device Where the current position of the — 4MD524287
encoder is saved.

The.F.’ Qan of the Spindle | Setthe P ga|r.1 value .that the spindle axis uses 1 ~ 500 Hz 30 Hz

Positioning Mode when controlling position.

The Feed Forward Gain of

. Set the feed fi d gain value that the spindl
the Spindle Positioning e. e leecforwar ga,n va uef. atihe spince 0~100 % 0%
Mode axis uses when controlling position.

a) Select the Spindle Encoder
The spindle axis is basically operated by speed control. But there are some cases where the position control operation
such as the orientation operation is needed according to NC operation. Setting of the ‘Spindle Encoder Selection’
parameter is needed to operate the spindle axis by position control. In addition, setting of the ‘Spindle Encoder
Selection’ parameter is needed to execute the homing operation to make the spindle axis become the origin fix state.
0: Unused
If the ‘spindle encoder selection’ parameter is ‘0: Disable’, a spindle axis can only perform the speed control-based
operation. Errors occur when running the position control operation.
1: Motor ENC
Set it if the position confirmation is possible by accepting the input of encoder signals of a motor on drives such as
a servo drive. The position actual value (0x6064:0) object should be set in the setting of the EhterCAT Slave
TxPDO.
2: Built-in ENC1
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If confirming a position by attaching a separate encoder to the motor of the spindle axis, the position can be
confirmed by connecting encoder signals to the built-in ENC1 of a motion controller.
When using the ‘built-in ENC1’, set the ‘built-in parameter - encoder’ as follows:
- Unit of Encoder 1 = 0: pulse
- Encorderl max. value = 2147483647 pls
- Encorderl min. value = -2147483648 pls
3: Built-in ENC2
If confirming a position by attaching a separate encoder to the motor of the spindle axis, the position can be
confirmed by connecting encoder signals to the built-in ENC2 of a motion controller.
When using the ‘built-in ENC2, set the ‘built-in parameter - encoder’ as follows:
- Unit of Encoder 2 = 0: pulse
- Encorder2 max. value = 2147483647 pls
- Encorder2 min. value = -2147483648 pls
‘4: EtherCAT ENC’
Set it if confirming a position by attaching a separate encoder to the motor of the spindle axis and connecting it to
the EtherCAT slave (high speed counter device). To confirm the encoder position value read from the EtherCAT
slave, the following parameter setting is needed.
- Number of pulses per rotation of the spindle EtherCAT encoder
- Spindle EtherCAT encoder position variable/address

b) Number of pulses per rotation of the spindle EtherCAT encoder

If the ‘spindle encoder selection’ parameter is set to ‘4: EtherCAT ENC’, set the resolution of the encoder attached to a
motor.

¢) Spindle EtherCAT encoder position variable/address
If the ‘spindle encoder selection’ parameter is set to ‘4: EtherCAT ENC', the position value of the encoder read from the
EtherCAT slave sets the saved variable/address. You can specify the input variable (I) and direct variable (M).
The address value that can be set according to variables is as follows:
- %IDO0 ~ %ID4095
- %MDO ~%MD524287

d) The P Gain of the Spindle Positioning Mode
The spindle axis is basically operated with speed control, and the speed command value is output to the device that
controls the spindle axis. However, some spindle functions may require position control operation. When the spindle
axis executes position control operations such as the homing operation and orientation operation, the position loop that
calculates the output speed with the command position and the current position operates.
The ‘P Gain of the Spindle Positioning Mode’ sets all the responses from the position loop. The bigger the gain value is
set the higher the responses become. However, as vibration can occur according to load if setting the gain value too big,
adjust the gain value accordingly after taking proper actions for safety.

e) The Feed Forward Gain of the Spindle Positioning Mode
The ‘Feed Forward Gain of the Spindle Positioning Mode' is used to add the control value that is proportional to a speed
command of the spindle axis from the position loop to the output speed. The bigger the gain value is set the less the
tolerance is. But as vibration or overshoot can occur according to load if setting the gain value too big, adjust the gain
value accordingly after taking proper actions for safety.
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Command Position +

From the position loop of the spindle axis, the ‘P Gain of the Spindle Positioning Mode’ and ‘Feed Forward Gain of
the Spindle Positioning Mode’ values are operated as follows.

Feed Forward Gain

P Gain of the

Positioning Mode

_|_

o
N

;(f >

Current Position

+ ™ Commend Velocity

4) NC Spindle homing Setting

Explain about the NC Spindle Homing Setting of axis parameters.

Item Content Setting range Initial values
. . 0: Servo drive supported
Set the homing operation method 33: Reverse direfti)n 7 phase
How to conduct the homing that is run when executing the 3 4: Forward direction’ 7 phase 0: Servo drive
operation NC_Home command on the spindle 35: Set the homing of' thgcurrent supported
axis. o
position
. . Set the operated speed to detect
Switch navigation speed of the . . P P .
homing operation switch signals after starting the 60 rpm
gop homing operation. Long real (LREAL) positive
. Set the operated speed to detect number
Zero navigation speed of the . . .
. . zero signals after starting the homing 12 rpm
homing operation )
operation.
Set acceleration/deceleration to Oor
Acceleration/deceleration of accelerate and decelerate to the Long real (LREAL) positive 1000 deq/s?
the homing operation target speed after starting the homing numgber P g
operation.
Set the device where the Z phase 961X ~ %[X131071
. . . 0 ~ /0
Z phase variable/address signal used as the Zero signal of the YOMXO ~ YMX 16777215 %IX0
. . . 0 ~ 70
homing operation is saved.
. . . i , Long real (LREAL) positive
Orientation velocity When the M19 Orientation command | 60 rpm
is executed on the NC program, set 0: forward direction
Orientation direction the Orientation offset position and 1: reverse direction 0: forward direction
; - velocity, and the traveling direction. :
Orientation offset 0~ 360 0

a) Homing operation method

Set the homing operation method that is run when executing the NC_Home command on the spindle axis.

0: Servo drive supported

If the spindle drive connected to the spindle axis is a servo drive, the homing operation supported by the servo drive is
executed. The servo drive parameter used for the homing operation is Homing method (0x6098:0).
33: Reverse direction, Z phase
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b)

0)

d)

Set the Z phase position as the homing after executing the homing operation on the NC function module of a motion
controller and starting reverse operation.
When executing the NC_Home command, execute the homing operation with parameters; zero navigation speed of
the homing operation and acceleration/deceleration of the homing operation. Set the device where the Z phase signal
used as the Zero signal of the homing operation for ‘Z phase variable/address’ parameters is saved.

34: Forward direction, Z phase
Set the Z phase position as the homing after executing the homing operation on the NC function module of a motion
controller and starting forward operation.
When executing the NC_Home command, execute the homing operation with parameters; zero navigation speed of
the homing operation and acceleration/deceleration of the homing operation. Set the device where the Z phase signal
used as the Zero signal of the homing operation for ‘Z phase variable/address’ parameters is saved.

35: Set the homing of the current position
It is used when setting the current position of the spindle axis to the homing.

Switch navigation speed of the homing operation, Zero navigation speed of the homing operation,

Acceleration/deceleration of the homing operation

‘Homing operation method’ parameter is ‘33: reverse direction, Z phase’, ‘34: forward direction, Z phase’, and the
homing operation is executed on the NC function module of a motion controller, set velocity and
acceleration/deceleration.

Z phase variable/address

‘Homing operation method’ parameter is ‘33: reverse direction, Z phase’, ‘34: forward direction, Z phase’, set
variables/addresses where the Z phase signal used as the Zero signal of the homing operation is saved. You can
specify the input variable (I) and direct variable (M).

The address value that can be set according to variables is as follows:

- %IX0 ~%IX131071

- %MX0 ~ %MX16777215

Orientation velocity
When the M19 Orientation command is executed on the NC program, set the command speed of the Orientation
operation.

Orientation direction
When the M19 Orientation command is executed on the NC program, set the operation direction of the Orientation
operation.

0: forward direction

1: reverse direction

Orientation offset

When the M19 Orientation command is executed on the NC program, set the target position value of the Orientation
operation. After starting operation in the direction set to the ‘Orientation direction’ parameter, stop it at the position set to
the ‘Orientation offset’. The range of the set value is 0 to 360 degrees.
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5) NC Spindle Control Setting
Explain about the NC Spindle Control Setting of axis parameters.

Item Content Setting range Initial values
The tqlerance ra}nge toreach Determine whether to reach the command
the spindle rotation command _ _ 0~100 % 95 %
speed of the spindle axis by the set value.

speed
The tolerance RPM to reach Determine whether to reach the zero speed

. . . . 0~ 100 rpm 5rpm
the spindle rotation zero speed | of the spindle axis by the set value.

a) The tolerance range to reach the spindle rotation command speed
When an axis operates as the spindle axis as it is connected to the NC S axis, the range is used to set the range to
confirm whether the current speed value of the spindle axis reaches the target speed.
The ‘signal to confirm whether to reach the spindle command speed’ (_ NC01_SpindleCVelAgr) flag turns On, if
satisfying the following conditions:
— ‘Actual transfer speed of the S axis’ = [Target speed of spindle (S command value) X (‘Tolerance range to reach the
spindle rotation command speed’ / 100)]

b) The tolerance RPM to reach the spindle rotation zero speed
When an axis operates as the spindle axis as it is connected to the NC S axis, the range is used to set the RPM speed
value to confirm whether the current speed value of the spindle axis reaches the zero speed.
The ‘signal to confirm whether to reach the spindle command speed’ (_NCO1_SpindleZeroVel) flag turns On, if
satisfying the following conditions:
— ‘Actual transfer speed of the S axis’ < ‘Tolerance RPM to reach the spindle rotation zero speed’.

(6) Axis Group parameter
1) Basic setting
Basic setting item is explained as follows.

Item Content Setting range Initial values
None
Configuration axis 01~ 10 | Set the axis which form axis group. 1Axis~ 32Axis(Real/Virtual axis), None
33Axis ~ 36Axis(Virtual axis)
Interpolation speed max Sgt max speed of operation about | Long real (LREAL) positive 20000000 Us
axis group. number

0: Specified by ratio 0: Specified by

Override mode Set the override mode. - i .
1: Specified by unit ratio
. . Set the whether to use the ) )
Interpolation operation . . . . 0: Disable 0: Disable
. . interpolation operation blending angle
blending angle limit . . 1: Enable
limit function.
Internolation operation When using the interpolation
_p P operation blending angle limit, set the | 2 ~ 178, real (LREAL) 178 degree
blending allowable angle ) .
blending allowable maximum angle.
Coordinat tem look | Setth ber of Coordinat t .
oordinate sys.em 00 et the number of Coordinate system 1~ 10, integer 1
ahead settings look ahead buffer.
Coordinate output filter time | Set the value of Coordinate output | O ~ 100, real(LREAL) Oms
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constant filter ime constant.

Rotation operation/linear | Set the ratio  of rotation | Long real (LREAL) positive
operation conversion ratio | operation/linear operation conversion. | number

(a) Configuration axis setting
Set the number of each axis which belongs to the relevant axis group. Each axis group can include up to 10 axes.
Virtual axis can also be set in the axis group parameter.
Axis setting must be set in order in axis group which executes circular interpolation or helical interpolation command. In other
words, axis setting 1, is X-axis ofthe arc, 'axis setting2, is Y-axis ofthe arc, and 'axis setting 3, is Z-axis of helical
interpolation.
Therefore, if circular interpolation command is executed when setting the axis group, errors occur as follows.
- In case the axis group is comprised of 4 axes (error code:0x20A9)
- Incasethesetvalue of Taxissetting1, or 'axissetting 2, is ‘none’(error code: 0x20AA)
- Incase the set value of "axis setting 3 is 'none' and the remaining axes are set (Error code: 0x20AA)

(b) Interpolation speed max
This refers to the configurable maximum speed of interpolation control operation when controlling interpolation with axes which
belongs to the relevant axis group. In case of interpolation operation of the relevant axis group, interpolation speed must be set
below the set Interpolation speed max.

c¢) Override mode
When executing override command at relevant axis group, set how to apply the input values.
0: Specified by ratio, 1: Specified by unit can be set. If setting 0: Specified by ratio, the factor value of override command
operates as ratio for the current setting item. If setting 1: Specified by unit, the factor value operates absolute specified value
of setting item.

d) Interpolation operation blending angle limit, Interpolation operation blending allowable angle
Set the blending angle limit function for the relevant axis group. You can set to operation after the deceleration stop
in the place where a shock is expected to occur due to the large angle difference between the two operations of
blending angle limit. You can set 0: disable , 1: enable in interpolation operation blending angle limit and set the
value of 2 to 178 in the interpolation operation blending allowable angle. For details, refer to chapter 8.4.11
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