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& Safety Instructions

» Read this manual carefully before installing,
wiring, operating, servicing or inspecting
this equipment.

—
» Keep this manual within easy reach for Ls ELECTR’C

quick reference.




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.
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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

/N 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 ilter 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)




Abut User’s Manual

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.Iselectric.co.kr/) and download the information as a PDF file.

Relevant User’s Manuals

(for XGlI, 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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Chapterl 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.

(1) Various motion control function
It has various functions needed for motion control system such as position control, speed control etc.

(@)

(b)

(©)

(d)

(e)

(f)

(9)

(h)

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.

It can control actual/virtual axis of up to 32 axes, virtual axis of 4 axes and EtherCAT I/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.

Various sing-axis operations are available.
1) Position control

2) Speed control

3) Synchronous control

4) Multi-axis simultaneous start

Various multi-axis group operations are available.
1) Circular arc interpolation

2) Linear interpolation

3) Helical interpolation

4)  Group homing / Changes group position

Switching control in operation is available.
1) Position/Speed control switching

2) Position/Torque control switching

3) Speed/Torque control switching

Cam Control is available.
It is available to create up to 32 kinds of cam data with various cam profile of XG5000.

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.)

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.

(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.

11
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(3) Connection with the servo driver through EtherCAT™!
(a) Direct connection to servo drives of up to 32 units and EtherCAT /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.

(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.
(a) 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
(g) Providing details about errors and the solution for it
(h) Print function of various forms

What is EtherCAT?

EtherCAT, Open Industrial Ethernet Solution, is developed by Beckhoff at 2002 and at 2003, November EtherCAT
Technology Group (ETG-http://www.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 controller is as follows.

13

Writing sequence Program

Setting for control

- Motion program

- Operation parameter
- Cam data

- Servo parameter

Test Operation

- Connection/Disconnection
- Servo On/Off

- Absolute/Incremental
position control

- Jog Operation, etc

Monitoring operation of
Motion Control module &
Servo drive and executing
test

Command
position/speed/torque
Slave parameter setting
value, etc

‘—
XG5000 —
>

External signal |me—

PLC/HMI

L1

Motion Controller
XMC-E32A(c)

Encoder 1/2

Digital I/O

Analog 1/0

Eparameter, external I/O

.___________1 IT iMotorposition,speed, servo

Motor

4

Working

PSP

N

isignal, etc

—

— EtherCAT [/ [ — External signal

\\\j-Connected with Motion Control
‘module through EtherCAT

i-\Norking by Servo drive
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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) Positioning control is executed based on home position designated in homing.
(c) Moving direction is decided by starting position and goal position.

1) Starting Position < Goal Position : Forward Positioning Operation

2) Starting Position > Goal Position : Reverse Positioning Operation

[ Example ]

1) Starting Position : 1000
2) Goal Position : 8000

Value of Forward movement is 7000 (7000=8000-1000)

| d | | | | |

[ T [ [ [ [ [
l¢ 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.
1) Positive value (+ or 0) : Positioning operation with forward direction
2) Negative value (-) : Positioning operation with reverse direction

Reverse =

Starting Position

'’

» Forward

>

|
\
~—

Negative value

Positive value
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[ Example ]
1) Starting Position : 5000
2) Goal Position : -7000
In this condition, it moves reversely and stops at -2000.

-2000 0 5000
| | | | | | | | L |
1 e 1 1 1 1 1 ? |
R?‘verse positioning control(movement value —7Q|OO)
IV Vl
Goal Position Starting Positon

1.3.2 Interpolation Control

(1) Linear Interpolation Control
Execute Linear interpolation control with designated axis at start position. (Current position)
Combination of interpolation axis is unlimited and it is available to execute max. 4 axis Linear interpolation
control.

(a) 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.
a)Starting position < Goal position : Positioning operation with forward direction
b)Starting position > Goal position : Positioning operation with reverse direction

Y axis Forward direction
V'S
Y2 -—+-------—-—------ - -

Y axis ) o I
movement Starting position(X1, Y1) | Goal position(X2, Y2)

value '

\ ) |
) Yl—F---------- Operating by linear | )

X axis interpolation I X axis
Reverse ¢ — — » Forward

i i . irection
direction . X axis movement value 2 directio

Y axis Reverse direction X1

[ Example ]
a)Starting Position (1000, 4000)
b)Goal Position (10000, 1000)
In this condition, operation is as follows.
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(Y axis)
-~ Starting

4000 — position

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

1000

Goal
Position

¥1000 5000

T T T T > Xaxis

»

|
X axis movement value (10000-1000=9 BO)

(b) Linear Interpolation by incremental coordinates

1) Goal value becomes movement value.

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

a)Positive value (+ or 0) : Positioning operation with forward direction

b)Negative value (-) : Positioning operation with reverse direction

Y axis Forward direction

Y axis Reverse direction X1

P N
Y2 —f---mmmmm e

Y axis ) . I
movement Starting position(X1, Y1) | Linear interpolation end

value : position(X2, Y2)

. L Movement by Linear interpolation | .

X axis I | X axis
Reverse ¢ <—>'| » Forward
direction 3 X axis movement value direction

X2

[ Example ]
a)Starting position (1000, 4000)
b)Goal position (9000, -3000)
In this condition, operation is as follows.

(Y axis)
-~ Starting
4000 —— osition
|
) |
Y axis -1
movement value |
(-3000) - ! Linear
' interpolation end
1000 ___: ______________ position
T T T T 1 P (X axis)
0
¥ 1000 5000 10000
le >l
| X axis movement value(9000) |
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(2) Circular Interpolation Control
Execute interpolation operation along the trace of circle with 2 axes in forward direction that already
designated for each axis.
Circular interpolation has 3 types according to auxiliary point, Middle point method passing auxiliary point,

Center point method using auxiliary point as center of circle and Radius method using auxiliary point as radius
of circle.

The combination of 2 axes that used in circular interpolation is unlimited. Any of the two axes from the actual
axes (1-axis to 32-axis) or virtual axes (37-axis to 40-axis) can be used.)

(@) Middle Point Specified Circular interpolation
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 position and middle point or middle point and goal position.

Forward
direction Middle point position
-~

a— Goal position

Center point
<4 of circular arc

\

Starting point

Reverse , Forward
direction = | ¥ direction
Reverse Origin
direction

3) Movement direction is automatically designated by goal position and auxiliary point of circular
interpolation.

(b) Center Point Specified Circular interpolation

1) Starts operating from starting position and execute circular interpolation along trace of circle that has
distance from starting point to designated center point as radius.

Forward Direction
S

Operating¢by circular interpolation Goal

Position

Starting

position Center point

, <4 of circular arc
Radius

Reverse , Forward
Direction = [ " Direction
v Origin
Reverse Direction
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2) If the goal position is same as starting position, it is available to have an operation like a circle that
has distance from starting point to auxiliary point as its radius.

Forward Direction

4

Reverse |

 Operating by circular interpolation

Center point
of the circle

R\

A

Starting position
& Goal position

, Forward

Direction

" Direction

N

A
y Origin

Reverse Direction

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

(3) Radius Specified Circular interpolation
(a) Starts operating from starting position and execute circular interpolation along trace of circular arc thathas

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

PN

Operating by circular interpolation when
the sign of the radius <0

y

Circular angle >= 180°

(),

/ ~
¢ Center > _
/ point S

Starting Circular angley

.. N <180° /
~N
Reverse Position ~ / . Forward
Direction \\/\‘\’ " Direction
v Origin
Reverse Direction Center
point

(b) In radius designation form, goal position can not be set the same as starting position.

\ Operating by circular

/ interpolation when the
sign of the radius > 0

(c) 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.
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(4) Helical Interpolation
(a) Moves along the designated trace of circular arc depending on circular arc interpolation setting and executes
Linear 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 (37 axes to 40 axes) are used.

+7 A
End Helical
positi Interpolation
Straight
interpolation
Part
P +Y
X" 000 OEToI mece=m==="
Starting "~ TTTTTTTeTT
Position Circular interpolation part

1.3.3 Speed Control

(1) Execution is made by speed control commands, and the operation proceeds at the established rate until buffer
commands are executed, or stop commands are entered.
(2) Speed control has forward operation and reverse operation.
(8 Forward run: In case of velocity > 0 and forward direction, or velocity < 0 and reverse direction
(b) Reverse run: In case velocity > 0 and reverse direction, or velocity < 0 and reverse direction.
(3) Operating Timing

Speed
A
p Time
Operation J
Command |
In j A
Operation : It will not be ON
: - even though stop
Signal of positioning ; £
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 command or stop command is entered.

(2) Torque control includes forward operation and a reverse operation..
(a) Forward operation: When direction input setting is ‘1-forward’ direction
(b) Reverse operation: When direction input setting is 2-reverse’ direction

(3) Operating 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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Ch

apter 2 Specification

2.1 General Specification
The following table shows the general specification of XGT series.
e Related
No. Item Specification specifications
Ambient o
L temperature 0~55°C j
Storage o
2| temperature —25~+70°C i
Ambient oo ,
humidity 5 ~ 95%RH (Non-condensing) -
Storage humidity 5 ~ 95%RH (Non-condensing) -
Occasional vibration - -
Frequency Acceleration Amplitude How many times
5<f<84Hz - 3.5mm
5 Vibration 8.4 <f<150Hz 9.8 m& (1G) -
resistance For continuous vibration 10 times each directions | |EC61131-2
Frequency Acceleration Amplitude (X, YandZ)
5<f<84Hz - 1.75mm
8.4 <f<150Hz 4.9 8 (0.5G) -
e Peak acceleration: 147 m/s3(15G)
6 [ Shock resistance e Duration: 11ms IEC61131-2
e Half-sine, 3 times each direction per each axis
Square wave AC: + 1,500V LS ELECTRIC
Impulse noise DC: + 900V standard
Electrostatic . . . IEC 61131-2,
discharge Voltage : 4kV (contact discharging) IEC 61000-4-2
. . Radiated
7 | Noise resistance . IEC 61131-2,
e|ectromagnet|c 80 1,000 MHZ, 10V/m |EC 61000_4_3
field noise
Power suppl Digital/analog input/output communication
Fast transient | Segment mo dulspy g g ﬁnte rfage IEC 61131-2,
/bust noise IEC 61000-4-4
Hstnol Voltage 2KV 1KV
8 Environment Free from corrosive gasses and excessive dust -
9 Altitude Up to 2,000m -
10 | Pollution degree Less than equal to 2 -
11 Cooling Air-cooling -
\[e]{]
1. 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.

2-1
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2.2 Power Specification

The following table shows the power specifications of motion controller.

Specification

ltems
AC Power DC Power
Rated input voltage AC100V~AC240V DC19.2 ~ 28.8V
Input frequency 50/60Hz -
0.7A or less(AC100V)
Input current 1.6A or less

0.4A or less(AC240V)

Input Inrush current

120Apeak or less(AC240V, Phase 90 degree)

100Apeak or less (DC28.8V)

Leakage current

3mA or less

3mA or less

Efficiency

65% or more

65% or more

Permitted momentary

. 10ms or less 10ms or less
power failure
Voltage [ Output voltage ripple range Current Output voltage ripple range Current
Output voltage| +5V 4.90V~5.20V 4A 4.90~5.15V 4A
+24V 21.1V~26.9V 0.4A - -
Voltage Ripple Noise Ripple Noise
Output|Ripple & Noise| +5V 100mVpp or less 200mVpp or less 100mVpp or less 200mVpp or less
+24V 400mVpp or less -
Voltage Current Current
Protecting +5V 4.4A or more 4.4A or more
overcurrent
+24V 0.44A or more -

* For protection of the power supply, you are recommended to use the power supply with the maximum of 4A fuse.

Note
1. Allowable instantaneous interruption time

2. Overcurrent protection

the system.
3. Overvoltage protection

circuit and stops the system.

Limited circuit).

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).

(&) When the voltage exceeding the standard is applied to the circuit of DC5V,DC24V, overcurrent protection device
interrupts the circuit and stops the system.
(b) If overcurrent occurs, after removing the causes such as shortage of current capacity, short circuit, etc., restart

When the voltage exceeding the standard is applied to the circuit of DC5V, overvoltage protection device interrupts the

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

The following table shows the Performance specifications of motion controller.

2.3.1 Function Specification

Items

XMC-E32A XMC-E16A XMC-EO8A

XMC-E32C = s

Operation method

Main task/Periodic task: Fixed cyclic operation, reiterative operation
Initial task: Only once at the time of entering the RUN

Control cyclic

Main task cyclic time: 0.5ms, 1ms, 2ms, 4ms
Periodic task cyclic time: Multiple setting of main task

1/0 Control method

Synchronism with main task cyclic (Refresh method)

Program language

Ladder Diagram(Function block), Structured Text, G-Code

Number of
instruction

Operator 18
Basic function 202
Basic function block | 174
Special function block| 97

Basic 6.25ns or more (General point/coil)
Prc:rz)isés(,jing Move 5ns or more (Word type)
Arithmetic 30ns or more (Word type)
number Max. 256
Program
Capacity 10MB(Motion program, ), 10MB(NC program)
Symbolic variable(A) | 4,096KB(Retain setting available up to 2,048KB)
Input variable(l) 16KB
Output variable(Q) | 16KB
Direct variable(M) 2,048KB(Retain setting available up to 1,024KB)
Data area F 128KB
K 18KB
Flag variable U 1KB
[*Note 3) | 2oKB
N*Note 3)| 49KB
Timer No limit in points, Time range: 0.001~ 4,294,967.295sec(1,193hour)
Counter No limit in points, Counter range: 64 bit range
Program Initial program, Main task program, Periodic task program, NC program
Operation mode RUN, STOP
Restart mode Cold, Warm

Self-diagnosis function

Cyclic error monitoring, time share over detection of task program,
memory abnormal, power abnormal, etc.

Back-up method

Retain area setting in basic parameter or of variables

Number of control axis

32 axes(Real/Virtual axis), 4 axes(Virtual axis), 64 Slaves(Included real/virtual axis)

2-3
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it XMC-E32A XMC-E16A XMC-EO8A
em
XMC-E32C - -
Real/Virtual Axes 32 axes 16 axes 8 axes

Control Dedicated Virtual Axis 4 axes 2 axes 1 axis

Axis/Slave Slave
. 64 Slaves 32 Slaves 16 slaves
(Including Real Axes)

Types of Communication

EtherCAT (CoE: CANopen over EtherCAT, FoE: File Access over EtherCAT)

Communication Period

0.5ms, 1ms, 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

Range of position

+LREAL, O

Speed range

+ LREAL, O

Torque unit

Rated torque % designation

Acc./Dec. processing

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

Rage of Acc./Dec.

*LREALM®D, 0

Manual operation

JOG operation

Cam Operation

32 profiles/
32,768 points

16 profiles/
16,384 points

8 profiles/
8,192 points

Absolute position system

Available (When using an absolute encoder type servo drive)

Digital input

8 points

Digital output

16 points (Transistor)

Channel 2

communication

Digital I/0
Max. input: 500 Kpps
Encoder input P . PP . .
Input method: Line drive, Voltage input
Input type: CW/CCW, Pulse/Direction, Phase A/B
Channel 2
) 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: 14 bit (1/16,000)
note2)
Channel 2
Analog output Voltage Output range: -10~10V / 0~10V / 1~5V / 0~5V
Max. resolution: 14 bit (1/16,000)
Serial Port RS-232C: 1 port, RS-485: 1 port

note3) 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

FAT32

SD memory
Max. capacity

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

Service

Program back-up/restoration, Booting operation, Data logging
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it XMC-E32A XMC-E16A XMC-E08A
em
XMC-E32C - -
Communication speed Auto/10Mbps/100Mbps
Communication port 1 port
Communication distance Max. 100m between nodes
Ethernet -
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, Channel 1
Service Loader service supported (XG5000)
Error indication Indicated by LED
Weight 790g

1. LREAL range: 2.2250738585072°3% ~ 1,79769313486232°+308
LREAL (positive) range: 0 ~1.79769313486232¢*308 (Excluded 0)
2. The analog function is supported only by analog-type products (XMC-E32A, E16A, E08A).
3. The serial communication function is supported only by communication-type products (XMC-E32C).

2.5
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2.3.2 Communication Specification

Item

Specification

Communication protocol

EtherCAT

Support specification

CoE(CANopen over EtherCAT)

Physical layer 100BASE-TX
Communication speed 100Mbps
Topology Daisy Chain

Communication cable

Over Cat. 5 STP(Shielded Twisted-pair) cable

Number of maximum slave

64(Able to mapping Max. 32 drive to motion axis)

Communication period

0.5ms/1ms/2ms/4ms

Synchronous Jitter

0.5ms/1ms/2ms/4ms

Synchronous communication

PDO(Process Data Object) Mapping through CoE

Non-synchronous communication

SDO(Service Data Object) communication through CoE

Communication setting

Set the communication configuration using XG5000

Maximum transmission distance

100m

Indicates the communication status

LED
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2.3.3

1.

Internal input/Output Specification
Input specifications (source/sink type)

Item

Specification

Input point

8 point

Insulation method

Photo-coupler insulation

Rated input voltage

24V

Rated output voltage

About 5mA

Used 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 / 1ImA or less

About 4.7 kQ

Input resistance
_ Off > On
Response time
On > Off

Initial: 1ms(0.5/1/3/5/10/20/70/100ms: I/O Parameter setting)

Insulation voltage

AC560Vrms/3 Cycle (Altitude 2,000m)

Insulation resistance

Insulation resistance 10 MQ or more

Common method

8 points/COM

Circuit No. Point External

00 | %IX0.0.0

01 | %IX0.0.1

) W — T 02 | %IX0.0.2

! i 03 | %IX0.0.3

8 :_%__%__ N — 04 | %IX0.0.4

Lo ol [ et 05 | %IX0.0.5

=~ com 06 | %IX0.0.6

T o [ oo
DC24v COM _
COM ;
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Output specifications (sink type)

Item

Specification

Output point

16 point

Insulation method

Photo-coupler insulation

Rated load voltage

DC 12V [ 24V

Used load voltage range

DC10.2V~26.4V

Maximum load current

0.5A /point, 2A/COM

Off leakage current

0.1mA or less

Maximum inrush current

4A / 10ms or less

Maximum voltage drop(On)

DC 0.3V or less

Surge absorber Zener diode
_ Off>0n 1ms or less
Response time —
On->Off 1ms or less(Rated load, resistive load)

Common method

8 points/COM

External power Voltage DC12/24V+10% (Ripple voltage 4Vp-p or less)
Current 10mA or less (DC24V connection)
Circuit No. Paint External

00 %QX0.0.0
01 %QX0.0.1
02 %QX0.0.2
03 %QX0.0.3
04 %QX0.0.4
05 %QX0.0.5
T — 90— 06 %QX0.0.6
' ] %]—‘E—E% 07 %QX0.0.7
weaz | (¥ 0 08 %QX0.0.8
— -4 09 %QX0.0.9
V+ 10 %QX0.0.10
o 11 %QX0.0.11
DC12/24V 12 %QX0.0.12
13 %QX0.0.13
14 %QX0.0.14
15 %QX0.0.15

V+ -

COM -

LD ELECcTRIC
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234

Encoder Input Specification
Item Specification
Input voltage 5V (3V ~ 6V)
Input current 2 mA~7.5 mA
Min. On guarantee voltage 2.5V
Max. Off guarantee voltage 1.7v

In accordance with RS-422A Line

Driver Level

1) Pulse width

IA
&

Over 2.5us

h 4

¢
1Over 1.254s | Over 1.25us 1

Input pulse 2) Phase difference
[ 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 0.625us
Circuit No. Point External
Vs ENC1 A+ | Encoder 1 A+ input
Notel
DC5V | Aé ENC1 A- | Encoder 1 A- input
T B
o~ ENC1 B+ | Encoder 1 B+ input
ov o .
ENC1 B- | Encoder 1 B- input
A+Q——
Note2 oV ENC2A+ | Encoder 2 A+ input
[or
DCW'—I;p B+O—— ENC2 A- | Encoder 2 A- input
0ViB-O—— ENC2 B+ | Encoder 2 B+ input
ENC2 B- | Encoder 2 B- input

Note 1 : Encoder of 5V voltage output type(Open collector)
Note 2 : Encoder of 5V voltage output type(Line driver)

2-9 | LSELecTRIC




Chapter2 Specification

2.3.5 Cnet cable specification

When RS-485 communication is performed in XMC-E32C, considering speed and distance, the RS-485 twist
Cable must be used.
The following table shows the recommended cable specifications. When using cables other than those recommended,

use cables that meet the characteristics listed in the table below.
(1) Product Name : Low capacitance LAN interface cable
(2) Type: LIREV-AMESB
(3) standard: 2P X 22AWG(D/0.254 TA)
(4) Manufacturer: LS Cable

Test List Unit Characteristics Test conditions
Conductor resistance Q/km 59 Normal Temp.
Electrical Internal Voltage(DC) V/min tolerate at 500V for 1 In air
characteristi minute
c Insulation Resistance MQ/km 1,000 15.6°C
Static capacity pF/M 45 or below 1kHz
Charaterictic Impedance Q 120+ 12 10MHz
Item Single line
Sim Pair 2
Appearan_ce_ Conductor Standard AWG 22
characteristi Configuration | NO./mm 1/0.643
c Diameter mm 0.643
Insulator Thickness mm 0.59
Diameter mm 1.94

[Table 2.3.5.1] twisted cable pair specification

Conductor

Insulator

AL/MYLER TAPE

GND line

Sheath

[Pic 2.3.5.1] structure Diagram

1) In XMC-E32C Cnet, when RS-485 Communication is performed, termination resistance is built-in, so it
can be set by XG5000. External termination resistance is unnecessary.

2) The termination resistor serves to prevent signal distortion caused by the reflected wave of the cable
when performing long-distance communication.

| 2-10
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2.4The Name of Each Part

2.4.1 The Name of Each Part

(1) XMC-E32A

2-11

XGT
AMC-E32A

®e0® ® ®

Ethernet

No.

Name

Description

Power terminal

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

Staus display LED

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.

* RD/WR(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’s operation is executed.

* STOP: Program'’s operation is stopped.

* 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

Ls-'EL ECTRIC
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No. Name Description

® USB port Port to access to XG5000

@ Ethernet port Port to communicate Ethernet

EtherCAT port Port to communicate EtherCAT

© Encoder input connector | -

Digital input connector | -

@ Digital output connector | -

@ Analoog input connecotr | -

® Analog output connector | -

Disoprlji)r/;ir:gﬁt/L()Euéput Digital input/oupt, Analog input/output, Encoder input

X 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 @) as shown below, press

the middle part of SD memory (@) 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.

PWR &

RUN & i

E ""3: RUN STOP RST | i
STATER oy T

rRowr M J <=

socMD |

[k

RUN

ACT

LerL ECTRIC
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(2) XMC-E32C

XGT

XMC-E32C

Ethernet

EtherCAT

D @ @ © ®

Number Name Description

@

~ Same as XMC-E32A -

@

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

® Serial communication port The port to execute RS-485 communication (connector)
(connector)

IO display cl?ig;tlzlyllo, Encoder input, Communication interface status

2-13 ] LSTELECT.’?JC




Chapter2 Specification

2.4.2 Specification of Interface with External Device
1. Pin arrangement of connector

External Signal name Signal direction
ENC1 A+ Encoder 1 A+
ENC1 A- Encoder 1 A-
ENC1 B+ Encoder 1 B+
ENC1 B- Encoder 1 B-
ENC2 A+ Encoder 2 A+ nput
ENC2 A- Encoder 2 A-
ENC2 B+ Encoder 2 B+
ENC2 B- Encoder 2 B-
INO Input signal 0
IN1 Input signal 1
IN2 Input signal 2
IN3 Input signal 3
IN4 Input signal 4 Input
IN5 Input signal 5
IN6 Input signal 6
IN7 Input signal 7
COM Input signal Common Input
OuTO Output signal 0
OuUT1 Output signal 1
QOuUT2 Output signal 2
OuUT3 Output signal 3
ouT4 Output signal 4
QOUT5 Output signal 5
OuUT6 Output signal 6
ouT7 Output signal 7
- Output
QuT8 Output signal 8
ouT9 Output signal 9
OouT10 Output signal 10
OouT11 Output signal 11
OouT12 Output signal 12
ouT13 Output signal 13
OouT14 Output signal 14
OuUT15 Output signal 15
24V DC24V
GND DC24V GND nput

stELECTI?IC | 2-14
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External Signal name Signal direction
VO+ Analog voltage input O
10+ Analog current input 0
COMO Analog input 0 common
Input
Vi1i+ Analog voltage input 1
11+ Analog current input 1
CcoM1 Analog input 1 common
VO+ Analog voltage output 0+
VO- Analog voltage output O-
V1+ Analog current output O+
Output
V1- Analog current output 0-
NC No Connection
NC No Connection
TX RS-232C TRX+
RX RS-232C TRX-
SG Signal ground
RS-232C
NC No Connection
NC No Connection
PE Potential Earth
TRX+ RS-485 TRX+
TRX- RS-485 TRX-
COM COMMON
RS-485
NC No Connection
NC No Connection
PE Potential Earth

2-15 | Ls-'ELECT!?fC
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2. Encoder internal circuit

Iltem Pin No. Signal
*Notel
o Vs ENC1A+ ENC1A+ |Encoder 1A+ input
DOV ‘o ENC1A- ENC1A- |Encoder 1 A- input
T !B
o~
ENC1B+ ENC1B+ |Encoder 1 B+ input
ov o
------ ENC1B- ENC1B- |Encoder 1 B- input
otez ENC2A+ ENC2A+ |Encoder 2 A+ i
o E‘}&;@:_ ncoaer |nput
Desy PA-O—— ENC2A- ENC2A- |Encoder 2 A- input
= O
I\p; 10— ENC2B+ ENC2B+ |Encoder 2 B+ input
ViBOo—+—
ENC2B- ENC2B- |Encoder 2 B- input

* Notel

* Note2

Wiring of encoder 1 is example about 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),
ENCL1 B+ (pin3), in case of 24V, 2.4k resistor, before connecting the power source (adding PULL-UP resistor is
needed)

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

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

ltem Internal circuit No. | Terminal Signal name
@ A+ A phase pulse input +
)
@ A- A phase pulse input -
Input N
2 . @ B+ B phase pulse input +
@ B- B phase pulse input -

| 2-16
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3. Inputinternal circuit

L o DC3.3V
o o+ (7]
h
[
E |
[
— =l
L 16 2
o—O O—— *——
H HL
.| com
DC24V
4. Output internal circuit
Z T}
e
35
36 =I
DC12/24v
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Chapter 3 Operation Order and Installation

3.1 Operation Order

Here describes the Operation order of motion controller.

( star D)

v

| Specify motion control operation method and control unit |

v

| 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 Ethernet communication cable between positioning

module and servo, and between servos

v

| Turn the Servo on

v

| Turn the motion controller on |4_

v

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

v

the XG5000 and download it to the Controller

v

Set up the servo axis and establish communication between Servo

and motion controller

v

v

v

Write the program for motion control operation through XG5000

v

Start the motion control operation

v

L

3-1 | LS:EL.ECT!?JC

Connect the motor and external signal to the servo [

Write the motion program and parameter of motoin controllerin g

«—

Execute a test run by using XG5000 —

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

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

1 /\  Danger )

» Please design protection circuit at the external of Contrller 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)
(a) 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. Refer to 4.1.1 Fail

Safe circuit.

(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.

» 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

L adding installing interlock circuit at the Controller program. )
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/\\ Danger

» Don't close the control line or communication cable to main circuit or power line. 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

(1) Install the control panel available for water-proof, anti-vibration.
(2) The place free from continuous impact or vibration.

(3) The place not exposed to direct rays.

(4) The place with no dew phenomena by rapid temperature change.
(5) The place where surrounding temperature maintains 0-55°C.

2. Installation Construction

(1) In case of processing the screw hole or wiring, cares should be taken not to put the wiring remnants to
Controller inside.

(2) Install on the good place to operate.

(3) Do not install the high voltage machine on the same Panel.

(4) The distance from duct or surrounding module shall be more than 50mm.

(5) Ground to the place where surrounding noise environment is good enough.

3.2.3 Notices in 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. It may cause the failure.

(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.
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3.2.4 Attachment/Detachment of Motion Controller

/\ Remark

» Motion 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.

» Do not separate PCB from case.

Caution in handling

1. Use motion controller in the range of general specification specified by manual.
2. In case of usage out of range, it may cause electric shock, fire, malfunction, damage of product.

(1) Installation of motion controller

Motion controller has a hook for DIN rail (rail width: 35mm) so that cab be installed at DIN rail.

(@) In case of installing at DIN rail
o 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

35
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(b) In case of installing at panel

¢ You can install motion controller onto a panel directly using screw hole

o 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.

(2) Controller equipment locaiton

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

Screw for installing at panel

Screw for installing at panel

30mm or more

<€» 5mm or more

30mm or more

5mm or more

Motion
controller

<
<«

mm or morej

»
»

LS-'ELE CTRIC

4= Door
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(3) Controller equipment direction
(a) For easy ventilation, install as shown below.

3-7 | stELEC TRIC




Chapter3 Operation Order and Installation
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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.

Device installed in front of motion controller: 100mm or more
Device installed beside motion controller: 50mm or more

T

¢
| s
% =
\J’
R
-

100mm or more

50mm or more

=

50mm or more
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3.3 Notices in Wiring
3.3.1 Notices in Wiring

(1) The length of connecting cable between controller and drive machine shall be as short as possible. (Max. length:
2m and 10m).

(2) For alternating current and external 1/O signal of controller, it is required to use the separate cables to avoid the
surge or induction noise generated from the alternating current.

(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) Inwiring, 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(0xOF50, 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 controllerand 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

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

& Ry g‘“"? EE

AmTcREan GUEEeR0ae

T
5]
]

AC100V~240V

O0—aTo— Constant

o—gv—| Voltage
transformer

AC100~240V

(2) Connect noise that includes small noise between line and earth.
(When there is much noise, connect insulated transformer.)

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

] s}

R
pAode
& | ds
hn;a
sl
| i_ﬂu
s
anr
L=l
100
scla
Main Controller ‘pde
»00e
power POWET™ " |Constant e

O——o0 0—e—0 0—voltage
AC220V transformer
10 power
—~
¢—O O

o~ Main circuit device
—O0 O——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) When noise penetration coure use an insulated shielding transformer or noise filter.

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

I/0O device

T I

E1 ~ -

o % Controller

E2

Surge absorber to prevent

Isolate the grounding(E1) of lightning surge absorber from the grounding(E2) of the controller.
Select a lightning surge absorber type so that the max. voltage may not the specified allowable voltage
of the absorber.

3.3.3 1/0 Device Wiring

(1) The size of I/O device cable is limited to 0.3~2 mm?2 but it is recommended to select a size(0.3 mm?) to use
conveniently.

(2) Please isolate input signal line from output signal line.
(3) I/0 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 contoller side should be grounded unless the main circuit cable
and power cable can not be isolated.

Motin controller Shield cable
&  h O O
Input CRAD
Output D|C
I| —

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

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

(2) LG (FE) 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 100 Q)

(b) If the exclusive grounding is not possible, use the common grounding as presented in B) of the figure below.

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

A) 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.

SMPS SMPS SMPS

|
LG PE LG \\}‘ 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

Specifications of Wiring Cable

The specifications of cable used for wiring are as follows.

Types of external connection

Cable specification (mm?)

Lower limit Upper limit

Digital input 0.18 (AWG24) 1.5 (AWGL16)

Digital output 0.18 (AWG24) 1.5 (AWGL16)

Analogue /O 0.18 (AWG24) 1.5 (AWGL16)
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.
e | Coespectenon | e, | ronane | Sorowtoraue
protzc():\t/;l(?r: 3?(?und ~12.i55('(6,\6\v\\//v%1162)) Copper 60°C 0.51N-m
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3.3.6 Connection Example of Servo Drive

(1) This is an example of wiring which connects EtherCAT servo drive/motor, XDL-L7NH Model of XGT Servo, in
motion cotroller. Refer to manual of each drive for details on installation and wiring.

Main OFF  Main ON

T 19
NFB MC1 Ryl
MC1
Power R L1
AC200~ 230V g NE L XGT Servo
50/60H
‘ 3 XML-FBO4AMK
*Not XDL-L7NHA004B
ed
ct v u
o v v
w w
B+ —
*Note5 Regenerative ENC
resistor /Bl
Digital input Digital output
DC 24v igital outpu
24N |6 1300 (DO BRAKE+
- ont S
DIl
] POT 1
o I'_ oI PO T AtARM~
5E 18 | ALARM-
—o stop | & |l (RO Reapy+
—o PCON E—@} 4 READY-
—o GAIN2 14 EB}
o— camz_ |14 O~ T 557
_— DI7
- PCL 9
L+ NCL 10 Dig
** INPOS1
PROBE1 o s TIVT
PROBE2 * * VLMT
EMG b o INSPD
A-RST ** e WARN
LVSF1 o *x TGON
LVSF2 *x /0 o INPOS2
XMC-E32A SVON
i
DC 5V J¢|
' T STO
L= DC 24V
“Note1 EMG
r—ft———| Safety Input Safety Output
5v H 1 [encias ], 33k0
A H 2 [encia || sTor ) 3 e pb—m>
B 1 ¢ 3 JEncie: | STOT+ 4 8 EDM-
z H 4 [ENCTE |, 3.3k0
vO—e ey Eep— -~<—| STO2- 5
STO2+ 6
L ——— DC24V GND (=)
ENC2 A+ I
EEE? : | EtherCAT Ethernet Cable |N
a1 ouT
ENC2 B-
| T
1 OUT
*Note3
I
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*Notel
Wiring of encoder 1 is an example about 5V voltage output (open collector) type.

*Note2
Wiring of encoder 2 is an example about 5V voltage output (line driver) type.

*Note3
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. And connection order is not related with axis order.

*Note4
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 L7NHA001B~L7NHA004B
(50[w1], 100[Q]), L7TNHA008B~L7NHAO010B(100[W], 40[Q]), L7NHA020B~ L7NHAO035B(150[W], 13[Q]) is contained
inside. In case of a high regeneration capacity due to frequent acceleration/deceleration, open the shorting pin(B, BI)
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 detail on installation and wiring, refer to the driver manual.

SanMotion R Advanced Model Servo Motor
NFB “Noted MC1 )
with EtherCAT Coe Interface
Power AC o R 8]
200~230V NF S \"
50/60Hz o T w
T FG
- r
1 Operation t o Brake Power
MC ON  orF R
| = |
Alam Emergency 8 ‘
stop a4
RB1 5
- CE EN1/2 {[ ]
RB2 1
s |
CN3 . o
outi+ Tl bor
XMC-E32A ouTI= T'E——‘/ SEh P
ouT2+ 5 bt L b
ouT2- iR E_ P CN2
r—=1 CONTI+ [ Erm ot ; P -
:WJET__L GONTI- [t ﬁ _ﬁg | | GAT
L By : ! - _
. CONT2+ i L —
I_.(iel_ - GONT2- T? ﬁ _ﬁ{_ 2
Encoderl | gy TQ ENCI A 4
- i | HWGOFF1+
: —Llf EE} §+ : Connect to next servo driver *Note3 IFI#_ PL: HWGOFF 1~
b4 ~O ENCiB- L 6 -i—
o | - —n| ; |_HWGOFF2+
Note2 | ONIEthercAT O YL O i1 weorre-
Encoder2 l,‘g— i) ———ad T i EOM+
SNazAn ) Ethemet Cabl T I{Eﬁ—o‘u— . -
e Eu?‘ —— CNO(EtherCAT Input) -:[Z g id =N
1 | bo-est -F--
Zo e £
= &)
hd
Note
*Notel
Wiring of encoder 1 is an example about 5V voltage output (open collector) type.
*Note2
Wiring of encoder 2 is an example about 5V voltage output (line driver) type.
*Note3

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. And connection order is not related with axis order.

*Note4
NF is abbreviation of Noise Filer. It is necessary to prevent the noise from coming in.
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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

Servo Motor

NFB
Noted Mc1 XO0A X9
u ° u w2 s |
Power AC 200~230V |2 NF o L2 V2
50/60Hz La o K] u2
_,_______ - T4eE PE
L = BRAKE+
I X08 BRAKE-
«— |
«— 2|12
«— 153 X1
«— | 4| PE
Connect to the next servo driver X2
X4
j—:»— X3
< _:l XGND Analog-In 1-] 5 |
AGND [ 1
24V DC Analog-In 2- | 7
Power supply -
Analog-Out 1| 8
- AGND [ 10 |
L When connecting X8 —
5V
: B peviteriniivein Analog-Out 2 | o +2T4V
I jumper ~ _RBint —
=== DGND | 18
*Notel ' —
T egenera ive H _RB
Encoderl | gy, 1) eNct A+ : e A PSTOP | 13 | —_lr_
2 ! Bext NSTOP | 14
LK ! foes -bC
1 DIGITAL-INY | 1
= DIGITAL-IN2 | 22
Ethemet Cable ENABLE = |
Encoder2 X11 DIGITAL-OUT1 | 1 |
DIGITAL-0OUT2 | v
— 2
BTB/RTO \ _ |—
.

Connect to the next servo driver  *Note3

*Notel
*Note2

*Note3

*Noted

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

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

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

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. And connection order is not related with axis order.

3-18




Chapter3 Operation Order and Installation

3.3.7 Encoder Input (DC5V Voltage Output) Wiring Example

When pulseulse generator is a voltage output type, wiring example of motion controller and encoder input part is as
follows.

In case pulse generator is totem-pole output and used as voltage output style, wiring is equal.

XMC-E32A ‘
Twisted shielded cable
Aphase + -5, ~-—--—- N OUTA
p//i :
| A phase - - lg_,
B phase + -\, ~--—-—- A OouUTB
%
""""" v F.G ov |sv
T B

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+
F Aphase + &\ ==
[ A phase - L OUTA-
B phase + —— F~or=cr—- - OUTB+
| B phase - OUTB-
e F.G oV 5V

Before Wiring, please consider maximum output distance of pulse generator.
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3.3.9 External Input Signhal Wiring Example

) XMC-E32A
External input
point signal
J 00
—o o——¢— R|
|
|
B |
|
S
Internal
4 07 2 circuit
—0O O0—0 *~—
—|—| D —
| | | com
- |_
DC24V
3.3.10 External Output Signal Wiring Example
XMC-E32A External output
point signal
T 0T}
Internal %EE
circuit [S! é 2
— Sy B
1l
T L}
DC12/24Vv
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3.4 EMC

3.4.1 EMC Standard

(1) Reauirements for comformance to EMC directive
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
controller. The details of these precautions are based on the requirements and the applicable standards control. However,
LS ELECTRIC will not guarantee that the overall machinery manufactured according to the 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 ap

licable to the EMC Directive are listed below.

Radiated field
AM modulation

irradiated to the product

Specification Test item Test details Standard value
EN50081-2 EN55011 Electromagnetic emissions 30~230 Mz QP : 50 dBiV/m 1
Radiated noise from the product are 230~1000 Mz QP : 57 dBV/m
*2 measured
EN55011 Electromagnetic ~ emissions 150~500 Kz QP : 79 dB Mean: 66
Conducted noise from the product to the power dB
line is measured 500~230 Wz QP : 73 dB Mean: 60
dB
EN61131-2 EN61000-4-2 Immunity test in which static 15 KV Aerial discharge
Electrostatic electricity is applied to the 8 kV Contact discharge
immunity case of the equipment
EN61000-4-4 Immunity test in which burst Power line: 2 kV
Fast transient noise is applied to the power Digital /O : 1 kv
burst noise line and signal lines Analog 1/0, signal lines: 1 kV
EN61000-4-3 Immunity test in which field is 10Vm,26~1000 Mz

80%AM modulation@ 1 kHz

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 I/0O (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. The tests for the corresponding items were performed while the motio controller was installed inside a

control panel.
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(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 motion 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:
(a) 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 do 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 motion controller.

Panel body

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.

ferrite core

(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 FG (Frame Ground) terminals is to pass the noise generated in the motion
controller system to the ground, so 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]

External Dimension (mm) Maximum
Manufacture Name cable Address
A e © D diameter(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 fgngTsoss- 30.00 | 13.00 | 34.00 | 30.00 13.00 www.tdk.com
T
/// _““'-—-_h_h__hx
o e
_T‘ L ;:_% //
""“—-—_h_ﬁ__ o B ///
- /:f/-//’
D [
a1 | ey o
/’// _““"—-,______x /; } C
A < /
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(4) Requirement to conform to eh 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, LS
ELECTRIC will not guarantee that the overall machinery manufactured according to the details conforms to the above
regulation. 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.

1) Standard applied for motion contorller
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 In case of AC, DC

Power

Power l—@—

3 Trans
El % Fuse
I CPU

%FX154

%FX69

Em

Start Program
switch -

RUN output
Start available as RA1

: RAL el

\
MC
& | Sto

—

—o

= M10 \\

Start Program
switch

, RATA
=t —y
ll—|M‘- Stop Voltage relay
switch

| - Output for warning x| equipped
L, (Lamp or buzzer) A

switch Input module

Timer setting which DC
input signal i1s configured.

Qutput module

— RUN by %FX154

Power off to output

; device
=MC Output for warning
(Lamp or buzzer)
b Emergency stop, b
Stop by limit LRun by FO09C
| Y
4 p
Configure part that lead
MC2 - opposite operation or
—i— b breakdown such as Output module I
interlock circuit forward, =MC —MC
MC1 reverse revolution by X
¢ ! b external interlock circuit
Power Off to output
device
L b (Emergency stop,

stop by limit switch)

Start sequence of power. In case of AC

(1) Turn on power

(2) Run CPU.

(3) Turn on start switch

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

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]
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(2) Fail safe measures in case of motion controller failures

Failures of the motio controller and memory are detected by self-diagnosis but if there are some problems with /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 faile safe circuit]
On delay timer

o (70)
%QX0.0.0 N4
| T1S %QX0.0.0 Off delay/t_i%er
| |
®
‘ . Load Q_Zj
|
O L —¢
%QX0.0.1 L= ] 0
-~ MC
%QX0.0.1p —
O L
%QX0.0.0 o
24V
<“—>—> .
0.5sec 0.5sec ov O \ 1 |—"
DC24v
T1 T2
Motion controller Output _LO_(SV_O—@f
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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 I/0O 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

Change rate of input voltage

Within change rate of input voltage

d 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.

Temperat .

ure 0~+55%C Adjust the operating temperature and humidity
Ambient o with the defined range.

] Humidity 5~ 95%RH
environment
o L Use vibration resisting rubber or the vibration
Vibration No vibration )
prevention method.

Play of modules

No play allowed

Securely enrage the hook.

Connecting conditions of
terminal screws

No loose allowed

Retighten terminal screws.

Spare parts

and their Store conditions

Check the number of Spare parts

Cover the shortage and improve the conditions.

3.6.2 Daily Inspection
The following table shows the inspection and items which are to be checked daily.

Check Items

Check Points

Judgment Corrective Actions

Connection conditions of
base

Check the screws.

Screws should not be loose. Retighten Screws.

Connecting conditions of
terminal block or
extension cable

Check for loose mounting screws.

Screws should not be loose. Retighten Screws.

Check the distance between solderless
terminals.

Proper clearance should be
) Correct.
provided.

Connecting of expansion cable.

Connector should not be
Correct.
loose.

Check that the LED is On.

On (Off indicates an error)

Check that the LED is On during Run.

On (flickering or On indicates
an error)

Check that the LED is Off during Run.

Flickering indicates an error

Check that the LED turns On and Off.

On when input is On,
Off when input is off.

PWR LED

Run LED
LED ERR LED
indicator

Input LED

Output LED

Check that the LED turns On and Off

On when output is On,
Off when output is off
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3.6.3 Periodic Inspection
Check the following items once or twice every six months, and perform corrective actions as needed.

Check Items Checking Methods Judgment Corrective Actions
Ambient temperature - Measure with 0~55°C .
. - — Adjust to general standard
Ambient Ambient Humidity thermometer and 5 ~ 95%RH ,
. (Internal environmental
environment hygrometer There should be no .
Ambient pollution level . standard of control section)
- measure corrosive gas corrosive gases
The module should be The module should .
Looseness, Ingress ) Retighten screws or hook
move the unit be mounted securely
Place the product
horizontally so that dust
Controller does not enter the ventilation
conditions . . ) No dust or foreign holes, and remove dust or
Dust or foreign material Visual check . ] . .
material foreign 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 Retighten
screws loose
Connecting Distance between )
. . Visual check Proper clearance Correct
conditions terminals
. Connectors should Retighten connector
Loose connectors Visual check .
not be loose. mounting screws
) Measure voltage between 3.3 Power
Line voltage check . . o 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 checks

Check the following points.

e Machine operating condition (in stop and operation status)

¢ Power On/Off

o Status of /O devices

¢ Condition of wiring (1/O wires, extension and communications cables)

o Display states of various indicators (such as POWER LED, RUN LED, ERR LED and I/O LED)

After checking them, connect peripheral devices and check the operation status of the motion controller and the program
contents.

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

(3) Narrow down the possible causes of the trouble where the fault lies, i.e.:
e Inside or outside of the motion controller ?
¢ |/O module or another module ?
e Motion program ?

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

Symptoms ]

Is the power LED I |:> Flowchart used when the POWER LED is turned Off.
turned

.
Is the ERR LED flickering? I |:> Flowchart used when the ERR LED is flickering.

ed

properly.

1/0 module doesn't operate
Flowchart used when the output load of the output module

motion controller.

Are the RUN LED turn I |:> Flowchart used when the RUN turned Off. I

Program cannot be written. I |:> Flowchart used when a program can’t be written to the
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(1) Troubleshooting flowchart used when the PWR (Power) LED turns Off

The following flowchart explains corrective action procedure used when the power is supplied or the power
LED turns Off during operation.

[ Power LED is turned Off. ]

Is the power supply No
operating? > Supply the power.
No Yes
Does the power LED
turns On?
Is the voltage within the rate: No
\ withi
power? > Supply the power properly.
Yes
Does the power LED
turns On?
Over current
protection device
activated?
1) Eliminate the excess current
2) Switch the input power Off then On.
No
No Yes
P Does the power LED
B turns On?
v
Write down the troubleshooting
Questionnaire and contact the
nearest service center.
A4

Complete l
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(2) Troubleshooting flowchart used with when the ERR (Error) LED is flickering

The following flowchart explains corrective action procedure used when the power is supplied starts or
the ERR LED is flickering during operation.The following flowchart explains corrective action procedure used

when the power is supplied or the power LED turns

[ STOP LED goes flickering ]

v

Check the error code, with
connected XG5000.

No

Warning error?

Yes

No

Yes

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

Is ERR LED still flicking?

[
»

A 4

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

Though warning error appears, motion controller system doesn’t stop but corrective action is needed

promptly. If not, it may cause the system failure.
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(3) Troubleshooting flowchart used with when the RUN, STOP LED turns Off.
The following flowchart explains corrective action procedure to treat the lights-out of RUN LED when the power is supplied,
operation starts or is in the process.

[ RUN, STOP LED is Off. ]

l

Turn the power unit Off and On.

No

Is RUN/STOP LED Off?

Yes

Write QOwn .the Troubleshooting Complete
Questionnaires and contact the nearest

service center.
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(4) Troubleshooting flowchart used when the I/O part doesn’t operate normally
The following flowchart explains corrective action procedure used when the I/O module doesn't operate normally.

‘ SWITCHY SWITCHE SOL1

| & | & Lo—
’78IZILII
! |

[ When the I/O module doesn’t work normally. ]

l

S the output LED of SOL1 On? No

A

v

Measure the voltage of Correct wiring. Replace the connector of Check the status of SOL1
terminal in SOL1 by Tester. the terminal block. by XG5000.
l P o !

Yes,

Is the measured Is the output

Is it norma No
ondition2

—p,
alue normal? wiring correct?
Yes
Yes
Separate the external —
wiring than check the v

condition of output
module. Continue
Yes /'/\\ No
S it normal condition

| \/

Check the status of
SOL1. Replace the Unit

A

v
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No

Are the indicator LED of the
switch 1 and 2 on?

v

Check voltage of switch 1,2 by Check voltage of switch 1,2 by
tester tester

Yes

Is the measured
alue normal?

Is the measured —
alue normal?2

—<___terminal screw tighten

No
Yes No

Yes

Is input wiring correct?

v

Separate the external
—— wiring witch then check No
the status by forced
input
l v v
- Retighten the Replace
S the measured value Correct wiring terminal screw. thep

Terminal

Yes l ‘
v v )

A

Input unit Check the status of L Input unit
replacement is the switch 1 and 2. Check from the beginning. replacement is
needed. needed.
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3.7.3 Troubleshooting Questionnaire

If any problem occurs during the operation of motin controller, please write down this Questionnaire and contact the

service center via telephone or facsimile.

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

1. Telephone & FAX No
Tell) FAX)

2. Using equipment model:
3. Details of using equipment
Controller model ( ) OS version No. ( ) Serial No. (

XG5000 (for program compile) version No. ( )

4. General description of the device or system used as the control object:

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

6. Is the ERR. LED of the motion controller turned On? Yes(  ),No( )
7. XG5000 error message:

8. History of corrective actions for the error message in the article 7:

9. Other tried corrective actions:

10. Characteristics of the error

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

* Sometimes ( ): General error interval:

11. Detailed Description of error contents:

12. Configuration diagram for the applied system:

)
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3.7.4 Troubleshooting Example

Possible troubles with various circuits and their corrective actions are explained.

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

Condition

Cause

Corrective Actions

Input signal
doesn’t turn
off.

Leakage current of external device
(Such as a drive by non-contact switch)

AC input

External device

M
; I? C[ Leakage current
| Ion
=/

* Connect an appropriate register and capacity,

which will make the voltage lower across the
terminals of the input module.

AC input
_T_ p

R

doesn’t turn
off.

wiring cable.

Input signal Leakage current of external device
g?fe(?\]netot:m (Drive by a limit switch with neon lamp) « CR values are determined by the leakage
lampb mav be - current value.
till gn) y _t AC input — Recommended value C : 0.1 ~ 0.47 uF
Jl C (' Leakage current R:47~120Q (1/ ZW)_ )
1 or make up another independent display
l N circuit.
External device ~ L
Input signal Leakage current due to line capacity of * Locate the power supply on the external

device side as shown below.

| [

External device

Leakage current
—>

I S a—

DC input

. AC input » AC input
1 1
l I L | Leakage current l I 4
L 1] j ;
—0 O
External device External device
Input Leakage current of external device » Connect an appropriate register, which will
signal (Drive by switch with LED indicator) make the voltage higher than the OFF voltage
doesn't across the input module terminal and common
turn off. terminal.

DC innut

o i
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| |

* E1 > E2, sneaked.

Condition Cause Corrective Actions

Input * Sneak current due to the use of two ‘U | |

signal different power supplies. SE€ only On€ power supply. . .
doesn’t * Connect a sneak current prevention diode.
turn off DC input

El

1 DC input

3.7.5 Output Circuit and Corrective Actions

The following describes possible troubles with output circuits, as well as their corrective actions.

Condition

Cause

Corrective Action

When the outp
ut is off, exces
sive voltage is
applied to the |
oad.

*Load is half-wave rectified inside (in some
cases, it is true of a solenoid)

*When the polarity of the power supply is as
shown in @, C is charged. When the polarity is

as shown in ), the voltage charged in C plus

the line voltage are applied across D. Max.
voltage is approx. 242.

IC
1§

*) If a resistor is used in this way, it does not
pose a problem to the output element. But it may
make the performance of the diode (D), which is
built in the load, drop to cause problems.

* Connect registers of tens to hundreds KQ across

the load in parallel.

{R]

D

Sen gl
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Condition Cause Corrective Action
The load * L eakage current by surge absorbing circuit, * Connect C and R across the load, which are of
doesn’t turn off | which is connected to output element in parallel. | registers of tens KQ. When the wiring distance from

Output

Load

[ Leakage current

——

$

the output module to the load is long, there may be a
leakage current due to the line capacity.
[R |

Fe R T
o L

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

* L eakage current by surge absorbing circuit,

which is connected to output element in parallel.

Output

Leakage current f ﬁ)

* Drive the relay using a contact and drive the C-R
type timer using the since contact.

* Use other timer than the C-R contact some timers
have half-ware rectified internal circuits therefore, be

cautious. A Timer
U

Outpu

The load does
not turn off

¢ Sneak current due to the use of two different

power supplies.

Output

1

- Fo |-
L IE2<_

El

E1<E2, sneaks. E1 is off (E2 is on), sneaks.

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

Oytput

§ | e

+

El

If the load is the relay, etc, connect a counter-
electromotive voltage absorbing code as shown by
the dot line.
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Condition Cause Corrective actions
The load off * Qver current at off state [The large solenoid * Insert a small L/R magnetic contact and drive the load
response current fluidic load (L/R is large) such as is using the same contact.
time is long directly driven with the transistor output.
Outpu
([ _offcurrent
+— Outpu
Loa -
El %
M)
N |
* The off response time can be delayed by one P\ .
or more second as some loads make the current
flow across the diode at the off time of the
transistor output.
Output Surge current of the white lamp on. * To suppress the surge current make the dark current

transistor is

destroyed.

Output

f S

‘K{ —_:E1

A surge current of 10 times or more when turned

on.

of 1/3 to 1/5 rated current flow.

Outpu

f

X5

*{

K} E1

Output

Sink type transistor output

LT

E
:

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

000 I/F

[ XMC-E32A ]

— Internal buffer —

Basi t Motion/NC
User program asic parameter status
Sequence control Motion/NC Svstem status
commands parameter ys
Motion control NC control CAM data Device
commands commands
EtherCAT Management
LN
j[ Parameter data
A N
SD Card service PC/"é":s’e‘t’“ *1 P%v::ectm
Motion Ethernet service
Controller ( LEL |
Digital input Parameter
- Basic, I/O, Built-in
Digital output - EtherCAT, Axis/Axis group, NC
L4 Analog input | Task program | | NC program |
[ EtherCAT master } Analog output | Retain device | | CAM data |
g P \_ J
*1 : Change through the XG5000
Servo data 1/0 data
read/write

4-1

w read/write
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aly

ivi=iww
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4.2 Configuration of Motion Control

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. In addition to the built-in 8-point input and 16-point output, up to 64 EtherCAT 1/O(including the axes)

can be controlled. Motion control block diagram of motion controller is shown below.

XMC-E32A
BIOnram Motion Motion control o inication
gra »( command P and P
execution . process
analysis data process

Servo drive

EtherCAT
Comm.

»
»

External input/output

Encoderl, Encoder2
input

A

Feedback
control
(Position/
Velocity/
Torque)




Chapter4 Motion Control Operation

4.3 Motion Control Tasks

The following describes tasks of the motion controller.

4.3.1 Types of Tasks

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 1/O refresh, program process,

motion control and processes EtherCAT synchronous communication. The set period of the main task is 1/2/4ms, and it

can be set in the basic parameter of the motion controller.

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 after the main task is completed during the period of each task.

Therefore, the periodic task can be performed over a number of main task periods.

The initialization task is only performed once at the beginning when the motion controller is entering the RUN mode,

and it is normally used for setting the initial data of the system and the parameter.

Types of Number of Motions
Tasks Programs

. It performs I/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).

Main task . 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: 1ms, 2ms, 4ms

. 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.

Periodic Up to 256 . Since it has onvgr priorjty than main task in the exepution of motion control
commands within main task program, the motion control commands
task 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)

. It performs processing of programs assigned to the initialization task after
implementing 1/O refresh.

Initialization Lt i_s performed iny once at thg time of entering the R_U_I\_l mode. _
. It is executed first when entering RUN mode. If the initial task completion
task (_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.
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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.

4.3.2 Task Operation

1. Overall task operation

The task is composed of the main task and periodic task. The main task performs I/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.

l«———————Main task perio0—————— p}@————Main task period—— P}

Perfrom 1/0

P Mot ion 1/0 Progran Mot ion
main task refresh J control refresh 9 control
perFi’gcrjgngask Program Stop Program

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

<l

<t Main task period

Y

l«@——Performance time of main task——»|

Output Input Pr A Perform
data Data ocessing motion
refresh | refresh program control
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(2) Performance time of main task > Main task period

Periodic
warning

Periodic

warning

[ «——Main task period———»<¢————Main task period Main task period——»¢———Main task period——»
RUN RUN ERROR
1/0 Processing | Motion 1/0 Processing program 1/0 | Motion
refresh [ program | control refresh 9 prog refresh | control
T
Performapce time » Performqnce time =
of main task of main task

Main task periodic : Tms

Main task periodic error : 2ms

3. Periodic 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———————p-}@¢————————Main task period——— ]

Perform I/0 Program | Motion 110 Program | Motion
main task refresh 9 control refresh 9 control
pe’rjice)rdfi(():rg sk Waiting Program Waiting Program

Performance time of periodic task

Y

Periodic task period

A
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4. Initialization task operation
The initialization task is a task performed only once at the beginning when motion controller is entering the RUN

mode. It is mainly used to set the initial data of the system and the parameter. The initialization task must be also

performed in the set task period like the main task, and an error will occur if the performance of the initialization task

exceeds the set period of the main task, and it is changed to stop state.

When using the basic function block and motion function block in the initialization task program, the function of the

relevant function block may be limited. This is because it is only performed once when it enters the RUN mode due

to the characteristic of the initialization task, and in the case of function block, the output parameter is not updated.

Therefore, when using the basic function block and motion function block in the initialization task program, the

output of the relevant function block may be different to its real function, so please take caution when in use.

P

Perform
main task

Perform
periodic task

|«@——Main task period |t Main task period Main task period————p»]
/0 Initial Motion /0 Motion 1/0 Motion
refresh programT control refresh ARG, control refresh PO control
l - _W;tin— ————— Program - _w;tin— ————— Pieg
9 9 9 ram
_INIT_DONE = On
|- Periodic task period
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4.3.3 Execution of Motion Commands

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

< Control period L i Control period >
Update input Processing Update output
status program status
Perform 110 Program | Motion 110 Proaram | Motion
main task refresh 9 control refresh 9 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 and motion control is
performed in the main task based on this information. 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——————p»}<¢—— Main task periogd—————p»|<¢——Main task period——————p|<¢———Main task period————— |
Update input
status
Perform 110 Motion l[e} Motion l[e} Motion 110 Motion
main task refresh e control refresh A control refresh ACYEID control refresh G control
A
Perform Progra Prog
periodic task m ram
Slave | 1 ———————————— = f | Slave

Processing
related
program
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4.4 EtherCAT Communication

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

4.4.1 What is 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 does not transmit data to each slave nodes of the network but passes one communication Frame to every
slave in order, and each slave reads and writes Data in its relevant area in the Frame when the communication Frame
passes through each slave. The communication Frame performs high speed data transmission with a structure where

after going through the last slave, it turns back and passes through every slave and is transmitted to the master.

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

ouT ] T ¢ | _T ¢ —**° _T ¢ |
IN ouT IN ouTt IN ouTt
[ fe— —1 | —1 | | —1 |

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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Types of communication

Communication time

Contents

Process Data Communication
(PDO Communication)

Synchronous
(main task period)

servo drive position control data, input/output
of data, etc.

Service Data Communication
(SDO Communication)

Asynchronous
(in request)

servo parameter reading/writing, servo error
information reading, etc.

4.4.3 EtherCAT State Machine

4-9

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

Init
A A A
(PN (IP)
\ J
Pre-Operational (sh
y y
(N (PS)|  (SP)
4
(OP) Safe-Operational
A
(SO) (0S)
v
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.
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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). There are two types of process data: 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

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

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
TxXPDO
Index Sub-Index Description Type Index Sub-Index
0x6041 - Status Word UINT > 0x6040 0x00
5 0x6064 0x00
0x6061 - Operation Display BYTE 0x6061 0x00
H
L]
0x6064 Actual Position DINT

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.
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] !

4.4.5 Specification of Motion Controller EtherCAT Communication

Item Specification
Communication protocol EtherCAT
Support specification CoE(CANopen over EtherCAT)
Physical layer 100BASE-TX
Communication speed 100Mbps
Topology Daisy Chain
Communication cable Over Cat. 5 STP(Shielded Twisted-pair) cable

Number of maximum slave 64(Able to mapping Max. 32 drive to motion axis)

Communication period 0.5ms/1ms/2ms/4ms

Synchronous Jitter 0.5ms/1ms/2ms/4ms

Synchronous communication | PDO(Process Data Object) Mapping through CoE

Non-synchronous

o SDO(Service Data Object) communication through CoE
communication

Communication setting Set the communication configuration using XG5000

4.4.6 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 EtherCAT Slave EtherCAT Slave

I N e

| | L |

4-11 | LSELecTrIc
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2) Using Branches

EtherCAT Master

EtherCAT Slave EtherCAT Slave EtherCAT Slave

Junction Slave

e e e

I

|
| EtherCAT Slave EtherCAT Slave
-
L ] N —

EtherCAT Slave

Out

L

2

3) Cable Duplication Configuration
EtherCAT Slave EtherCAT Slave EtherCAT Slave

EtherCAT Master
Junction Slave

oo &2 I B E
o

EtherCAT elt}¥

- ]

(2) Notes
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.

LSeEectric | 4-12
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4.4.7 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.

;umm - 3 % ' Ntw?mumm]!mqaml. x . Slave Information x Project - 3 X
~ O test 0 P . v 5B rest*
~ B Network Configuration ‘ Slave Information _ Slave Configuration v &8 Network Configuration
@ Undefined Network L 9 Undefined Network
® Sysi:“ h:::lz:i[lml Ethemet Parameter] Slave Name:  |L7NH - Standard EtherCAT drive(CoE,£of | &% NewPLC [Local Ethernet Paramater]
=2
v NewPLCXMC-E324)-Offline . - System Variable ]
D Global/Direct Variables | Station Mo. 1 = v @ NewPLC(XMC-E32A)-Offline
~ [ Pasameter @ Global/Direct Variables
B Basic Parameter 7] Vendor: 55 ~.[@ Parameter
T 170 Parameter T8 Basic Parameter
a8 :E :ﬁ M;I;Pmmmr “ Category: ServoDrive I 1O Parameter
~ otion Data 2
- EtherCAT Parameter 5 L T Internal Parameter
g Master = Metion Data
o s~ Revision(V) #x00000001 v -G EtherCAT Parameter
8 axsp OPEn Gg Master
B A5G addHem » ‘Add Slave... ~ [ Slave
GANCE: o rrom P N ), Slave 1(L7NH - Standard EtherC
g mewi & Eport toFile. Description: v @8 Axis Parameter
@ty ow . [E] Axis 1(Slave 1(L7NH - Standard Ethy
£ Newp( g - C Chann (&) Axis Group Parameter
@ CycleTasl o . HC Chanmel/axis ~[& NC Parameter
@ initializat | o (7] NC Program
8 serFund X Delete elete o cam Data
@userosta .0, | v (& Main Task
g Library e » [ NewProgram

@ Cycle Task

- Initialization Task

9 User Function/Function Block
User Data Type

I CE g iorary

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

Slave Information x Select Slave x
Slave Information  slave Configuration Select Slave

Vendor: | LSIS =
Slave Mame:  [[7NH - Standard EerCAT arive(CoE Eof Catsgory: IR »
StgionNe: |1 Eas LSS

I 1f, XIP - Integrated EtherCAT diveCoE Eo€ Fof)
Wendor [€5 1., L7NH - Standard EtherCAT diive(CoE, EoE Fo)
= HOX - A0 DC drive{CoF. EoF FoF)
TNHF - EtherCAT Full Closed drtve({CoE,EoE.FoE)
Category: ServoDrive L, L7N - Standard EtherCAT drive{CoE)
-, S100

Revisiony): | #X00000001 A XELBSSCT EtherCAT Slave(MDF)
Descrigtion

Details

Display Name:  N/A

Vendor NA

Category NA

Revison(¥):  N/A

e URLW): NA

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

[T

menu.

m] e ‘
e ol b

L o vaimea.

L [‘ LSES_EMarCAT Divws VI Doserd l

= =

.

s

2) Double-click i___! inthe EtherCAT Network Screen.
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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, Eo|
= Category: | All vendors ~
Station No. N =45 LSIS
1L, XIP - Integrated EtherCAT drive(CoE.EoE FoE)
vendor 155 11, L7NH - Standard EtherCAT drive(CoE. EoE.FoE)
1l PHOX - 4O DC drive(CoF EoF. FoF)
[, L7NHF - EtherCAT Full Closed drive({CoE, EoE FoE)
Category Servalrive {1, L7N - Standard EtherCAT dve(Cof)
fl, 5100
Revision(y) : | #x00000001 Ml XEL-BSSCT EiherCAT Slave(MDP)
Descripti
Details
Display Name:  N/A
Vendor. N/A
Category: /A
Revison(V):  N/A
L= s wa

o] oo

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 network parameters when supporting EtherCAT
Network cable duplication.

-

1) Click and add the junction slave by clicking in the EtherCAT Network Screen.
2) Click 1"‘ 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 “(_J, 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 (n].

YERI®N x

HERaEA x [LEEr= e
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4.4.8 CiA 402 Operation Mode Supported

The CiA402 profile is a profile of drives and motion controllers in the Can open specification. Single motion controller

LSTELECTR—".‘C | 4-14
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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 Homing Mode

Index Name Index Name

6040h Control word 6040h Control word
6041h Status word 6041h Status word
6042h vl target velocity 6098h Homing method
6044h vl velocity actual value

CSV Mode CSP Mode

Index Name Index Name

6040h Control word 6040h Control word
6041h Status word 6041h Status word
6064h Position actual value 607Ah Target position
60FFh Target velocity 6064h Position actual value
CST Mode

Index Name

6040h Control word

6041h Status word

6071h Target torque

6077h Torque actual value

2) Confirm the Supported Mode of Slaves
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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4.4.9 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 1/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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10 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 Time/Whether 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 I/O Signal - (4) EtherCAT Parameter.
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4.4.11 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.

q Memory o
Variable Type Allocation Description
_EC_COMM_ERR BOOL %FX65602 |Command timeout error

EtherCAT error
information 1
EtherCAT error
information 2

_EC_ERR_INFO1 STRING %FB8272

_EC_ERR_INFO2 STRING %FB8304

(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 Message
_EC_ERR_INFO1 Check Slave xx VendorID

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

Variable Error Message
_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 Message
_EC_ERR_INFO1 Slave xx DL Statusxx

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

Variable Error Message
_EC_ERR_INFO1 PDO Communication Error

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

Variable Error Message
_EC_ERR_INFO1 ECAT Communication Error

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

Variable Error Message
_EC_ERR_INFO1 PDO Communication ALStatus Error

_EC_ERR_INFO2 Slave xx AL Status Codexx

4-18
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4.4.12 EtherCAT Master Status Diagnosis Flag

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

. Memory . Cause
Variable Type Allocation Description
Number of
0,
~EC_TRANSMITTED_OK UDINT | %FD2084 Transmitted Frames | The EtherCAT frame is damaged due
- ¢ .
_EC_RECEIVED_OK UDINT |%FD20g5 | Numberof Received | to noise
Frames
CRC error frame .
_EC_CRCERR_CNT UDINT |%FD2086 reception The EtherCAT frame is damaged
_EC_CARRIER_SENSE_ERR |UDINT |%FD2088 |Carrier Sensor Error |/ANOther device rather that the
EtherCAT device is connected
_EC_COLLISION_CNT UDINT |%FD2087 ';':*a”;t)eesr of Collision |1 repeater hub is connected
_EC_LINKOFF_CNT UDINT [%FD2089 |Number of Links Off |The EtherCAT cable is not connected
Oversize frame The EtherCAT frame is damaged
_EC_OVERSIZE_FRAME UDINT [%FD2090 . Another device rather that the
reception .
EtherCAT device is connected
Undersize frame The EtherCAT frame is damaged
_EC_UNDERSIZE_FRAME UDINT |%FD2091 recention Another device rather that the
P EtherCAT device is connected
Jabber frame The EtherCAT frame is damaged
_EC _JABBER_FRAME UDINT |%FD2092 . Another device rather that the
reception .
EtherCAT device is connected
_EC_PDO_ERR_CNT TOTAL|UDINT |%FD2097 PDO Error Count An error .has. occurred during PDO
(Accumulated) communication
_EC_PDO_ERR_CNT_MAX |UDINT |%FD2099 PDO Error Count An error has_ occurred during PDO
(Max.) communication
_EC_LOST_FRAME UDINT |9%FD2098 Number of Damaged |The EtherCAT frame is damaged due
Frames to noise

4.4.13 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 hit sequence corresponds to the damaged frame.
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Variable Description

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.

4.4.14 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 ESI file in the dialog box, ‘Open the ESI File’ and select the button, ‘Open’.

ESI Library

Vendor: | Allproducts v SRS T

Category: | Al vendom -
is LSIS -
fl. ¥IP - Integrated BiherCAT drive{CoE ok FoE)
1. LTNH - Standard EtherCAT drivefCoE EoE.FoE)

1 PHOX - AO DC dive{CoE. EoE FaE)
1. LINHF - EtherCAT Full Oosed drivelCoE EoE. FoE
B L7 - St EheCAT diveCoE)|

1, §100

B ¥EL-BSSCT EtherCAT Save(MDF)
Ls LS MECAFION

1, APS-EC-DTIZK. Digial In/Out(16+16). DC In 24V.
I, APS.EC-D232, Digial n(32). OC In 24V
{1, APS-EC-TRI2K. Digtal Out(32), TR Out 24V, 0.54
11, APS-EC-AH1Sianalog input : &ch voltage. 4ch cun
[, APS-EC-AH2S{snalog input - Beh voltags / analag v

< >

Detads

Display Name: 7N - Standard BherCAT divelCoE)
Yendor LSIS

Categoey ServoDrive

Revision{y} 00002

URLLY WA

ECTRIC | 4-20
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4

.5 Motion Control Program

4.5.1 Program Execution

1. Configuration of the program

Motion control program is composed of functional elements needed in performing certain controls and it is
performed in the internal RAM of motion controller. The program is backed up in the flash memory.
Programs with these functional elements are classified as follows.

Program Processing information
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'.
Initialization 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.

4.5.2 Operation Modes

4-21

1. RUN mode
This is a mode which normally performs the motion program calculation.
(1) Processing when changing the mode
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 calculation 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.
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3. Change in operation modes
Operation mode of motion controller can be changed as follows.

Operation Mode Remarks
In RUN Motion controller performs program.
STOP = RUN Motion controller changes from STOP mode to RUN mode.

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

TEST command can be performed only in case motion controller is in STOP
In STOP mode in XG5000.
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Chapter 5 Memory and Parameter

5.1 Memory

5.1.1 Program and Data Memory

1. Memory for the program

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

Type Size Description
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. Memory for the data

The details and size of the data memory embedded in the motion controller are as follows.

Type Size Description

Automatic variable (A) 4,096KB | Automatic variable area

Direct variable (M) 2,048KB | Internal device area

Input variable (1) 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
User System variable(F) 128KB Variables related to motion control status and module operation status
device | Special variable(U) 1KB Built-in analog operations and state variables

Special variable(K) 18KB SD memory, data log and encoder flag area

Communication variable(L)™? 22KB P2P operation and status variable of communication module

Communication variable (N)™ 49KB P2P service address area of communication module

Others 456KB UDF/B Internal purposes and NC Local variables
History 88KB User history (error / mode / system / power / motion error)
System operation- 43,008KB | Internal operating area of the system and other functions

1) Lareaand N area are supported by XMC-E32C only.
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5.1.2 Device

1. Types of devices
Types of device supported in motion control module are shown in the Table below.

Type Size Description
, , Automatic variable area
Automatic variable (A) 4,096KB _
(able to set 2,408KB of retain)
) i Internal device area
Direct variable (G) 2,048KB , . .
(able to set 1,024KB of retain by selecting in the area of basic parameter)
Input variable (1) 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
System variable (F) 128KB Variables related to motion control status and module operation status
Special variable (U) 1KB Built-in analog operations and state variables
Special variable (U) 18KB SD memory, data log and encoder flag area
Communication variable(L)™? 22KB P2P operation and status variable of communication module
Communication variable (N) 2 49KB P2P service address area of communication module

1) Lareaand N area are supported by XMC-E32C only.

(1) Automatic variable
(@) 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.

(2) Direct variable
(@) 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) The range of address assignment where direct variable is available is as follows.
Size of Variable Designated range of Variable address
X(Bit) %MXO0 ~ %MX16777215
B(Byte) %MBO ~ %MB2097151
W(Word) %MWO ~ %MW 1048575
D(Double Word)) %MDO ~ %MD524287
L(Long Word)) %MLO ~ %ML262143

(3) Input variable
(a) This is a variable assigned to built-in digital input and TxPDO of EtherCAT slaves.
(b) Built-in digital input is 8 points.
(c) Input variable is expressed as follows.
%l[size prefix]n

Number 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
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%il[size prefixJn1.n2.n3

Number 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 assigned. n3 data based on [size prefix]

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

(d) 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

(4) Output variable
(a) This is a variable assigned to built-in digital output and RxPDO of EtherCAT slaves.
(b) Built-in digital output is 16 points.

(c) Input variable is expressed as follows.

%Q)[size prefix]n
Number 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
%Q)[size prefixjn1.n2.n3
Number 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 assigned. n3 data based on [size prefix]

Example) %QW64 = %QB128 = %QW1.0.0 = %QB1.0.0, %6QW1 = %QB2 = %QW0.0.1 = %QB0.0.2
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(d) 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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(5) Special variable

%l[size prefix]n1.n2.n3

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

(c) Built-in analog variable is expressed as follows.

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

Number 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

Built-in analog input

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

Variable Type Device Description

_01 ADO_ACT BOOL %UX0.1.16 Channel 0 Active
_01_ADO_AVGTYPE BYTE %UB0.1.34 Channel 0 Average type
_01_ADO_AVGVAL WORD %UWO0.1.18 Channel 0 Average value
_01_ADO_DATA WORD %UWO0.1.5 Channel 0 Output data
_01_ADO_DATATYPE BYTE %UBO0.1.26 Channel 0 Output 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 94UX0.1.320 Che-lnnel 0 Hold effective conversion value

setting
_01_ADO_HOOR BOOL %UX0.1.48 Channel 0 Alarm (Upper limit)
_01_ADO_IDD BOOL %UX0.1.72 Channel 0 Input disconnection flag
_01_ADO_LOOR BOOL %UX0.1.56 Channel 0 Alarm (Lower limit)
_01_ADO_RANGE BYTE %UB0.1.22 Channel 0 Range setting
_01_ADO_RUN BOOL %UX0.1.160 Channel 0 Operation setting
_01_AD1_ACT BOOL %UX0.1.17 Channel 1 Active
_01_AD1_AVGTYPE BYTE %UB0.1.35 Channel 1 Average processing
_01_AD1_AVGVAL WORD %UWO0.1.19 Channel 1 Average value setting
_01_AD1_DATA WORD %UWO.1.6 Channel 1 Output data
_01_AD1_DATATYPE BYTE %UB0.1.27 Channel 1 Output data type setting
_01_AD1_ERR BOOL %UX0.1.33 Channel 1 Error
_01 AD1_FILTCONST WORD %UWO0.1.16 Channel 1 Filter constant

Channel 1 Hold effective conversion value
_01 AD1_HOLDVAL BOOL %UX0.1.321 )

setting
_01_AD1 _HOOR BOOL %UX0.1.49 Channel 1 Alarm (Upper limit)
_01_AD1_IDD BOOL %UX0.1.73 Channel 1 Input disconnection flag
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Variable Type Device Description
_01_AD1_LOOR BOOL %UX0.1.57 Channel 1 Alarm (Lower limit)
_01_AD1 RANGE BYTE %UB0.1.23 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 per channel (Array)
_01_AD_AVGTYPE_ARY ARRAY[0..1] OF BYTE %UB0.1.32 Average type per channel (Array)
_01_AD_AVGVAL_ARY ARRAY[0..1] OF WORD %UWO0.1.18 Average value per channel (Array)
_01_AD DATATYPE_ARY ARRAY[0..1] OF BYTE %UBO0.1.26 Data type setting per channel (Array)
_01_AD DATA ARY ARRAY[0..1] OF WORD %UWO0.1.5 Output data per channel (Array)
_01_AD_ERR_ARY ARRAY[0..1] OF BOOL %UX0.1.32 Error per channel (Array)
_01_AD FILTCONST_ARY ARRAY[0..1] OF WORD %UWO0.1.15 Filter constant per channel (Array)
_01_AD HOLDVAL_ARY ARRAY/0..1] OF BOOL %UX0.1.320 Hold effecilve conversion vakie per chiannel

(Array) setting
_01_AD HOOR_ARY ARRAY[0..1] OF BOOL %UX0.1.48 Alarm (Upper Limit) per channel (Array)
_01_AD_IDD_ARY ARRAY[0..1] OF BOOL %UX0.1.72 Input Disconnection flag per channel (Array)
_01_AD LOOR_ARY ARRAY[0..1] OF BOOL %UX0.1.56 Alarm (Lower Limit) per channel (Array)
_01_AD _RANGE_ARY ARRAY[0..1] OF BYTE %UB0.1.22 Range setting per channel (Array)
_01_AD_RUN_ARY ARRAY[0..1] OF BOOL %UX0.1.160 Operation setting per channel (Array)
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(Voltage) Input data type
_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 O(Voltage) Output status setting
_01_DAO_RANGE BYTE %UB0.1.24 Channel O(Voltage) Range setting
_01_DAO_RUN BOOL %UX0.1.168 Channel O(Voltage) Operation setting
_01_DA1_ACT BOOL %UX0.1.25 Channel 1(Voltage) Active
_01_DA1_DATA WORD %UWO0.1.9 Channel 1(Voltage) Input
_01_DA1 _DATATYPE BYTE %UB0.1.29 Channel 1(Voltage) Input data type setting
_01_DA1 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 %UB0.1.47 Channel 1(Voltage) Interpolation method
_01_DA1_INTPTIME BYTE %UB0.1.49 Channel 1(Voltage) Interpolation time setting
_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(Voltage) Output status setting
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_01_DA1_RANGE BYTE %UB0.1.25 Channel 1(Voltage) Range setting
_01_DA1_RUN BOOL %UX0.1.169 Channel 1(Voltage) Operation setting
_01_DA ACT_ARY ARRAYI0..1] OF BOOL %UX0.1.24 Active stats per channel (Array)
_01_DA DATATYPE_ARY ARRAYI[0..1] OF BYTE %UB0.1.28 Input data type per channel (Array)
_01_DA DATA _ARY ARRAYI[0..1] OF WORD %UWO0.1.8 Input data per channel (Array)
_01_DA ERR_ARY ARRAYI0..1] OF BOOL %UX0.1.40 Error per channel (Array)
_01 DA INTPMTHD_ARY ARRAY/[0..1] OF BYTE %UBO0.1.46 Interpolafion mefhad seting per. channel
(Array)
_01_DA_INTPTIME_ARY ARRAY/[0..1] OF BYTE %UB0.1.48 Interpolation time setting per channel (Array)
_01_DA INTPVAL_ARY ARRAYI0..1] OF WORD %UWO0.1.25 Interpolation value per channel (Array)
_01_DA INTP_ARY ARRAYI0..1] OF BOOL %UX0.1.64 Interpolation enabled per channel (Array)
_01_DA OUTEN_ARY ARRAYI0..1] OF BOOL %UX0.1.112 Output enable setting per channel (Array)
_01_DA OUTSTAT_ARY ARRAYI[0..1] OF WORD %UWO0.1.21 Output status setting per channel (Array)
_01_DA RANGE_ARY ARRAYI[0..1] OF BYTE %UB0.1.24 Range setting per channel (Array)
_01_DA RUN_ARY ARRAYI0..1] OF BOOL %UX0.1.168 Operation setting per channel (Array)
Built-in analog common
Variable Type Device Description
_01_ERR BOOL %UX0.1.0 Mation controller error
_01_RDY BOOL %UX0.1.15 Moation controller ready
_01_SETTINGERR WORD %UWO0.1.27 Setting error information

(6) Special variable

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

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

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

Flag.

(7) System variable

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

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

(8) Communication variable

(a) P2P operation and status variable of communication module

(b) For detailed flag types, refer to Appendix 1, Flag List 10) P2P 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, and a certain part of the device in M area
can be used as retain area by setting the basic parameter.

Characteristic table of the device which is available to set retain is shown below.

Device Retain setting Characteristic

Default (0] Enable retain setting when adding variable to automatical variable area
M (0] It is built-in contact area and enable retain setting at parameter
I X Built-in digital input, TXPDO data of EtherCAT slaves
Q X Built-in digital output, RxPDO data of EtherCAT slaves
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5.1.3 Parameter

1. Basic parameter

Explain Basic parameter of the motion control module.

(1) Basic motion setting

Basic Parameter Setting @
Basic Operation Setings | Retain Area Setup
Basic Operation Settings Output Contral Settings
Ev'éailn Task Ti;nEeD:D 2 e [1m | Keep output when converting RUM->STOP
glect one o s ms )
Cycle Task Time: M me Keep output when converting STOP->RUN
{1~100ms)
Error/Warning Detection Settings Reset Switch Setup
tain Task Time Error: T Disable the reset switch
{1~ T00ms) Disable the overall reset switch
Cycle Task Time Error:
{10~ 1000ms) 100 ms
Systamn Service Occupation Error: oo Festart Method
(B0 ~ 95%) Cold Restart @ ‘Warm Restart
| Default | [ =0l ] | 32

() Main task cycle

- Set the mation 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.

(b) Periodic task cycle

- Set the mation 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.

(c) Detecting cycle errors of the main task

- 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.
(d) Detecting cycle errors of the periodic task

- It sets the run time of the periodic task that causes errors when the task runs beyond the set time. The setting range is
10~100ms.
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(e) 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.

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

Selection Operation

Maintain the output when switching from | Decide whether to output the data normally during the operation mode

RUN to STOP of motion controller is switching from RUN to STOP.

Maintain the output when switching from | Decide whether to output the data normally during the operation mode

STOP to RUN of motion controller is switching from STOP to RUN.

(9) Setting whether or not to turn off the Reset switch
- It sets whether or not to ‘Reset’ with the switch on the front panel of the product. The item can be set to ‘Allowed’ or
‘Prohibited’.

(h) 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

(2) 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 [-F | [=Ezal

| Basic Operation Settings | Retain Area Setup |

Retain Area Setting
[T]M4 area retain setting(hax size: 1024 KB)

Fram  mw I : To %MW ER535

Default ‘ [ gl ] I =25

2. 1/0 Parameter
(1) Built-in input/output setting
Input/Cutput Module Setting -5 | (3]

Module:  XMC-DN24 (DC 24V INPUT, Spoints/TR OUTPUT

Input
Filter Value: I 3ms 'J
Output Setting
Channel Output when Error Ocours
Channel 00 (00-07) Clear
Channel 07 (08-15) Clear

oK ] I Cancel

(@) 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.
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The following shows the timing diagram of the input filter function.

Input signal

Input image data

Input signal

Input image data \

Input time constant (Filter time)

P

-

Time

Pulses shorter than the input time constant

are not regarded as input signals

(b) Emergency output function

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 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'.

(c) Built-in analog setting

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

3. Internal parameter

(1) Data log

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

(2) Encoder

Encoder parameter is explained as follows.

Item Description Settings Initialize value
0: pulse
: . . . 1: mm
Encoderl Unit Set display unit of encoder position. 2 inch 0: pulse
:inc

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 , 10 pls
moved per encoder 1 rotation. 4294967295
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ltem

Description

Settings

Initialize value

Encoderl Pulse input

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

0: CW/CCW (x1)

1: PULSE/DIR (x1)
2: PULSE/DIR (x2)
3: PHASE A/B (x1)
4: PHASE A/B (x2)
5: PHASE A/B (x4)

3: PHASE A/B (x1)

Encoderl Max. value . ] 2147483647 pls
X Set position display range of encoder. Long Real(LREAL)
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: No use
1: 500kPPS
2: 200kPPS
Encoderl input filter value Limit the frequency of pulse input to encoder. | 3. 100kPPS 0: No use
4: 10kPPS
5: 1kPPS
6: 0.2kPPS
Encoderl position filter time | Set the time constant (in hours) of the filter to
B 0~ 1000 Ooms
constant calculate the encoder's position average.
Set whether to use the Encoder 1 Position )
. ) ) ] 0: Disable ]
Encoder 1 Position Latch Latch function using the input contact 1: Enabl 0: Disable
: Enable
(%1X0.0.0).
0: pulse
: . . . 1: mm
Encoder2 Unit Set display unit of encoder position. 2 inch 0: pulse
;inc
3:degree
Encoder2 Pulses per rotation | Set Encoder2 pulses per rotation 1~ 4294967295 8192 pls
) Set the movement amount of the load side 0.000000001 ~
Encoder2 Travel per rotation _ 10 pls
moved per encoder 1 rotation. 4294967295

Encoder2 Pulse input

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

0: CW/CCW (x1)

1: PULSE/DIR (x1)
2: PULSE/DIR (x2)
3: PHASE A/B (x1)
4: PHASE A/B (x2)
5: PHASE A/B (x4)

3: PHASE A/B (x1)

Encoder2 Max. value - ) 2147483647 pls
X Set position display range of encoder. Long Real(LREAL)
Encoder2 Min. value -2147483648 pls
) ) ) 0: Unit/sec )
Encoder2 speed unit Set the encoder speed display unit. o 0: Unit/sec
1: Unit/min
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ltem Description Settings Initialize value
2:rpm
0: No use
1: 500kPPS
2: 200kPPS
Encoder2 input filter value Limit the frequency of pulse input to encoder. | 3. 100kPPS 0: No use
4: 10kPPS
5: 1kPPS
6: 0.2kPPS
Encoder2 position filter time Set the time constant (in hours) of the filter to
B 0~ 1000 Ooms
constant calculate the encoder's position average.
Set whether to use the Encoder 2 Position )
w . . . 0: Disable .
Encoder 2 Position Latch Latch function using the input contact 1: Enab 0: Disable
: Enable

(%1X0.0.1).

() 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.

the unit.
[ Setting example ]
 Encoder unit: pulse

 Encoder resolution: 4096 pulse

« Unit of Synchronous operation axis: mm

* Master axis : Slave axis=2: 1
Encoder1 travelof synchronous operation axis per rotation = 4,096 x1 /2 = 2,048 [mm]

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

(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.
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[Setting 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 - Encoder unit: mm
m:7 Rolalion

Encoder Pulses per rotation = Encoder resolution x

Encoder side gear ratio
Resolution: —
12Bil/Rotation - =4096x 7
Ball screw pitch = 28672 pls

n:5 ARolation P = 10mm/Rolalion
Encoder Travel per rotation = Ball screw pitch x Machine
side gear ratio

=10.0mmx5
=50.0mm

(d) Encoder Pulse input
When wanting to use the encoder signal of servo drive or manual pulse generator as an input, the signal, which is right to the
output form of the encoder or manual pulse generator, can be selected to be used.
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 (x1)

Count operation is performed when A phase input pulse increases or B phase input pulse increases; and adding operation is

performed when A phase input pulse increases in the Low input of B phase input pulse; and subtraction operation is performed
when B phase input pulse increases in the Low input of A phase input pulse.

Add/Subtraction A phase input pulse High A phase input pulse Low

B phase input pulse High - Subtraction count
B phase input pulse Low Add count -

A phase
inpul pulse

B phasea
inpul pulsa

Counl T g 8 X 9

AEREREA

10X9XEXTXG

e

=

Sublraclion ——————#
+

2) PULSE/DIR (x1)

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

Counl 7 :g 8 X g9 9 0

Add/Subtraction A phase input pulse High A phase input pulse Low
B phase input pulse Off Add count -
B phase input pulse On Subtraction count -
F 3 F 3 F 3 F 3 F 3 F 3 F 3
A phase |
inpul pulsa H b
B phasa i Off On E
inpul pulse H A
X

E
=
=

3) PULSE/ DIR (x2)

Count operation is performed when A phase input pulse increases and decreases, and whether to be added or subtracted is
decided by B phase.
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Add/Subtraction A phase input pulse High A phase input pulse Low

B phase input pulse Off Add count
B phase input pulse On Subtraction count

Add count

Subtraction count

A phase
inpul pulsea

B phase
inpul pulsea

Counl

4) PHASE A/B (x1)

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.

A phase L J i
inpul pulse

e 4 Ul B L@J L
e DO o0

Add

Sublraction ————#

5) PHASE A/B (x2)

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 pulsa

B phasea
inpul pulse

Count T

E
=

,.‘J[‘., Sublraclion ———4
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6) PHASE A/B (x4)
Count operation is performed in case of the increase/decrease in A phase input pulse and the increase/decrease in B
phase; and 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.

i i i i [ i F 3
[} i i i ] i

A phase - ] ! - R J !

i ! (I ! I ! (I} {1} ! Ty H {13 ! 1y

inpul pulsa

B phasea
inpul pulsa

Counl

Fy
h=d
o
o

Sublraction ——%

(e) Maximum and minimum values of encoder
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

- 2 Mo Inclusion
of encoder

@ : Inclusion

Starting point

Minimum value
of encoder

- In case of the decrease in the encoder value

Maximum value 4

of encoder - 01 No 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.
When set to '0: Unit/sec', it is applied as the rate of change per second of the unit position set in ‘Unit’ parameter. For example, if
the ‘Unit’ setting is mm, the speed display unit is 'mm/s'.
When set to 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 500 kPPS.
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 ‘O: 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.

519 | LSELecTrc
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1) Position filter time constant = 0 ms
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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.

(1) 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.
(a) Registration Information

Item Description Setting range Initial value

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

i Specify whether to check the serial number information
Slave Serial Number ) 0: Do not check
of the parameter matches the serial number value of 0: Do not check
Check ] 1: Check
the actual slave when connecting to the network.

Count of periodic Specify the basic number of times to generate periodic 1-8 )
communication time-out | communication time-out errors

1) 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.

2) 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.

3) 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.

(b) PDO variable information

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

General Info.
PDO Wariable

Format: HEX n Variable setting
r?lerI:E;r ?:él:': Object Name Variable Type Device Monitor value|

1 1 0x1601 1. Rxx PDO parameter
2 | Rx1_1_0_Controlword UINT WG4

3 Rx1_1_1_Target Position.  DINT %QD33
4| Rx1_1_2_Touch_Probe_ . UINT QW68
| 5 | Rx1_1_3_Digital_Ouputs . UDINT %QD35

(] 1 { Ox1AD1 ¢ 1. Tx PDO parameter

7 Tx1_1_0_Statusword UINT 2aIWE4
| 3 | Tx1_1_1_Position_Actual | DINT %ID33
| 9 | Tx1_1_2 Following_Error.  DINT %ID34
10| Tx1_ 1.3 Touch Probe S UINT %IWT0
| 11| Tx1_1_4_Touch_Probe_1.  DINT %ID36
| 12] Tx1_1_5_Digital_Inputs | UDINT %ID37

13 2 | 0x1601 | 1. RxPDO parameter

14 Rx1_2_0_Controlword UINT Se0aWT2
| 15 ] Rx1_2_1_Target Position.  DINT %QD37
Ea Rx1_2_2 Touch Probe_:  UINT QW76
17| Rx1_2_3_Digital_Ouputs . UDINT %QD39

18 2 Dx1A01 = 1.TxPDO parameter

19 Tx1_2_0_Statusword UINT %IWTE
o0 | Tx1_2_1_Position_Actual DINT 2%ID39
B Tx1_2_2 Following_Error.  DINT %ID40
22| Tx1.2 3 Touch_Probe 8  UINT % IW82
23| Tx1 2 4 Touch Probe 1. DINT %1042
| 24| Tx1_2_5_Digital_Inpute | UDINT %ID43
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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".

Register Special Module Variables (=25
_D%% Base00, Slat0D: PO varible information Apply] Wariable Kind YWariahle Twpe Address Init - [L]
1 r VAR_GLOEAL Rx1_1_0_Contro: UINT %QWE4
VAR_GLOBAL Rx1_1_0_Contro; UINT %0QWE4
5 VAR_GLOBAL Rx1_1_1_Target: DINT %QD33
VAR_GLOBAL :Rx1_1_1_Target! DINT %QD33
3 r VAR_GLOBAL Rx1_1_2 Touch: UINT QW63
VAR_GLOBAL Rx1_1_2_Touch: UINT L0WES =
] r VAR_GLOBAL :Rx1_1_3 Digital: UDINT %QD35
VAR_GLOBAL Rx1_1_3_Digital; UDINT %QD35
5 r VAR_GLOBAL Tx1_1_0_Status | UINT 9alW6E4
VAR_GLOBAL : Tx1_1_0_Status | UINT % IWiE4
B r VAR_GLOBAL :Tx1_1_1_Positio: DINT %ID33
VAR_GLOBAL Tx1_1_1_Positio: DINT %ID33
5 r VAR_GLOBAL : Tx1_1_2_Followi DINT %ID34
WAR_GLOBAL :Tx1_1_2 Followi DINT %1034
a r VAR_GLOBAL Tx1_1_3 Touch | UINT IW70
VAR_GLOBAL Tx1_1_3 Touch : UINT %aIW70
g r WAR_GLOBAL :Tx1_1_4 Touch : DINT %1036
VAR_GLOBAL Tx1_1_4 Touch | DINT %ID36
10 r VAR_GLOBAL Tx1_1_5_Digital : UDINT %ID37
VAR_GLOBAL :Tx1_1_5 Digital | UDINT %ID37
1 r VAR_GLOBAL Rx1_2_0_Contro; UINT %AWT72
VAR_GLOBAL Rx1_2_0_Contro: UINT %QW72
12 r VAR_GLOBAL :Rx1 2 1 Target! DINT %QD37 Il
. sam i nn [N i P :

(1) Slave
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(a) 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 1/O, etc.), the EtherCAT parameters should be written in the Project Write.

The general information items of the slave are as follows

Item Description Setting range Initial value
Select the slave and displays the name of
Slave name XML -
the selected slave
. Display the station number to be applied 1(Increases automatically
Station number - ]
to the selected slave. when adding the slave)
The name of the selected slave supplier _
Vendor ) ) ] Not configurable -
is automatically displayed.
) The revision of the selected slave is ]
Version ) ) Not configurable -
automatically displayed.
) The serial number of the selected slave is ] 0x1600 PDO map
Serial number ] Not configurable ] )
displayed. information
) Set whether or not to use the DC of the 0: Unused
Whether DC is used 1: Used
slave. 1: Used
Replacement function | Set whether the slave can be replaced 0: Unused 0:U J
: Unuse
during connection during the EtherCAT communication. 1: Used
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1) 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’
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.

2) 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.

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

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

5) 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.

6) 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.

7) Replacement function during connection
If the slave which has been stopped due to network disconnection or abnormal operation using the cable redundancy
function is recovered from the error and connected to the network, it will detect the connection. 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’.
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(b) PDO settings

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.

For the slave used as the mation 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 Controlword

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 (%6QW64).

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 mation 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 Statusword

0x6064:0 Actual 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"Statusword’ object of TXPDO synchronous data of L7N servo drive connected
to the slave 2 is registered as /O flag Tx_1 2 0_StatusWord(%IWES).

(c) SDO parameters

- 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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(d) ‘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 Description Setting range Initial value

o Set the transition process in which the object setting
Transition ) IP, PS, SO, SP, OP, OS None
function operates.

Index Set the index and sub-index of the object. XML -
) ) Variable depending on data
Data Set the data to be configured for the object. yp -
e
Statement Add the statement for the object you want to set. - -
Flag Display the flag of the relevant ‘Start’ command. Fixed -

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

\ Init ‘

3 H 4
| e (o0 e : o
H i
\ Pre-Operational | | B?gﬁ?p_/
(oP) (PS) (SP)

Safe-Operational ‘

(0] | (03)

l Operational ‘

(e) Online service
- For more information on the online service, refer to Chapter 08 Maotion Control Functions -8.5.FoE Functions.

5. Axis Parameter
(1) 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].
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Connect Axis

Parameter

Puis Slave/SlotVirtual s -

Puds 1

Slave 1{L7NH - Standard Eth

Pods 2

Slave 2(L7NH - Standard Eth

m

Pods 3

Disable

Pods 4

Disable

Pds 5

Disable

Pedz 6

Disable

-] RE N R RN L)

Peds 7

Disable

o

Peds 8

Disable

9| AdsS

Disable

10] s 10

Disable

11| Fds 11

Disable

12| fods 12

Disable

172 Lovic 17

| Displays items that are not linked to an axis only

Displays linked items only

Mz =hla

Default

H Cancel |

[ ok

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

(2) Axis parameter

(a) Basic setting

Basic parameter among basic settings is explained as follows.

conditions of newly executed command.

Item Description Settings Initial value
0: pulse
. . . . 1:mm
Unit Set the command position unit of the axis. o inch 0: pulse
;inc
3:.degree
) Set the number of pulses per rotation of motor
Pulses per rotation ) ) 1~ 4294967295 524288 pls
which corresponds encoder resolution.
) Set the movement amount of the load side | 0.000000001 ~
Travel per rotation , 10 pls
moved per rotation of mator. 4294967295
Speed command ) ) 0: Unit/Time o
) Set the command speed unit of the axis. 0: Unit/Time
unit 1:rpm
o Set the maximum speed in case of the speed | Long real(LREAL)
Speed limit ) - 20000000 pls/s
command of each axis. Positive number
Emergency stop Set the deceleration used in the sudden stop | 0 or Long real(LREAL) 0 pls/a?
s/s
deceleration conditions. Positive number P
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 the gear ratio between motor and load.
Gear ratio(Machine) 1~65535 1
) Specify the operation method in case
Operation mode of i S ) ] 0: E.Stop
) operation direction is reversed in the input 0: E.Stop
the reverse rotation 1: Stop
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Item Description Settings Initial value
- Set whether to use the used function by )
Position Control ] . 0: Disable )
_ expanding a controllable position range when 0: Disable
Range Expansion 1: Enable

controlling positions.

1) 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.

2) Pulses per rotation
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.

3) 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.

4) 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 ‘O: unitttime’, 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 setting of the  "unit, is in mm, the unit of the speed command is ‘mm/s’.
If itis set to ‘1: rpm’, rpm is applied to the speed command unit. 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.

5) Speed limit
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.

Speed 4

.

Speed limit

/ Command speed \
i . L

Acceleration Deceleration

Time
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6) 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 a emergency stop are as follows.

¢ In case the software upper limit/lower limit is detected

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

o In case the setting for "error level of tracking error is ‘1: alarm’ and the error of tracking error occurs

¢ Incase the emergency stop command is executed during the test operation in XG-PM

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.)

7) Encoder select

Set the type of encoder that is going to be used. When using the absolute position system, select 1: absolute encoder.
The following shows the setting of “Encoder select”

Item Settings Description

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

Encoder After power offoff, 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.

Origin fix state maintain last condition before power on/off.

8) 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.

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

Motor . - Unit: mm
m: 7Rotation - Pulses per rotation = 524288 (19Bit Encoder)
Travel per rotation = Ball screw pitch
=10.0mm
Encoder: [ - Gear ratio(Motor) =7
19Bit/Rotation _ . .
Ball scraw pitch - Gear ratio(Machine) =5

n: SHotation P = 10mm/Rotation
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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.

9) Operation mode of the reverse rotation
Specify the method of motion when the operation direction is reversed in the input conditions of newly executed commands.
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
When the operation direction is reversed by the condition of newly executed command, stop immediately and continue

Immediate stop'

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

. i 'y
Velocity & Command restarting Velocity Command restarting

Y

Time /

Reverse oparation L

Reverse operation after immediate stop

after deceleration stop

Position & Position & I
First I
First Irs :
Target |- — = = Target |- - - = = = .. = ,,J
Position Fosition
x”ﬂ;‘\
e
/ AN
& N e \\\
o aw o \\
o Target -
MNew e Position rd
Target £ /
Position #,_,./ //

Tima
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10) 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 converting 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 the parameter setting is as follows:

ltem Setting Value Position Control Range
B 0: Disable Integer type 32 hits, -231 ~ 231-1 (-2,147,483,648 ~ 2,147,483,647)
Position Control Range )
_ Integer type 48 bits, -247 ~ 247-1 (-140,737,488,355,328 ~
Expansion 1: Enable
140,737,488,355,327)
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(b) Extended parameter

The following explains extended parameter of operation parameter

Item Description Settings Initial value
S upper limit o ) 2147483647 pls
. Set the range of the software limit functions. | Long real(LREAL)
SM lower limit -2147483648 pls
. ) » Set the value of the repetitive position range | Long real(LREAL) Positive
Infinite running repeat position | . o ] ) 360 pls
in case infinite running repeat mode is used. | number
o ) Set the allowable status of infinite length 0: Disable )
Infinite running repeat - ] ] 0: Disable
repetitive operation functions. 1: Enable
. o . Oor
) - Set the range where inposition signal is On -
Command inposition range . o Long real(LREAL) Positive | O pls
before completion of positioning.
number
. . Oor
Tracking error over-range Set the value to detect more than position »
. Long real(LREAL) Positive | O
value deviation.
number
. L 0: Warning .
Tracking error level Set the error level more than deviation. 0: Warning
1: Alarm
B ] Set the compensation threshold to indicate Oor
Current position compensation B »
) the current position value as the target Long real(LREAL) Positive | O
amoun
position value. number
Current speed filter time Set the time to calculate movement average 0~100 0
constant of the current speed.
o Set the monitoring time when resetting error
Error reset monitoring time 1~1000 100

occurred in servo drive.

Software limit during speed

Set whether the soft limit is detected during

0: Don't detection

0: Don't detection

control the speed control. 1: Detect

Override mode Set the met-hod of applying the input value, 0: RaFio 0: Rafio
when override command is executed. 1: Unit value

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®
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1) Software upper limit / Software lower limit
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. In other words, this is used to prevent a
breakaway due to an error from setting the operation position and false operation that occurs from the user program error.
Set the external input upper limit and lower limit beyond the range of the software upper limit and the software lower limit.

i it iy’
IO I e

| Movement range of Machine |

4l .
- -

S/W lower 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 you set the software upper limit and lower limit to be the initial value (upper limit: 2,147,483,647, lower limit: -2,147,483,648)
or the same value, the soft upper limit and lower limit is not be detected.

2) 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 lInfinite 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 e o ol Infinite running
repaat position

3) Infinite running repeat
Set the function availability of infinite running repeat operation.
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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4) Command inposition range
This item sets the distance to the target position where inposition 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 inposition range ; from the target position. In-position flag can be used as a trigger when executing
other assistant work before completing the position control.

Velocity
ﬂ; I
Exacute : Command inposition range

k-,

1

k. I

: 7

Inpcsitianj #
Flag

5) Exceeding value of tracking error

Set the value which will detect the value over 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.

6) Tracking error level
Set whether to make it a warning or an alarm when the value over deviation is detected.
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 does not stop and keeps operation.
-1: 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.

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

7) 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 on
the personal setting of the user application and the servo drive.
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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",

(@ Current position compensation amount = 0 pls

Position value of the actual motor is displayed as the current position value even after the end of operation.

1axis_operafing —— 1axis_command position[pls)

1axwis_current position

[]
=

OFF -
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40+
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40
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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]
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(® 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

60T

40

2D_ﬂﬁh

o LI hr‘. h

= RUNRAL

=204
‘IIIIIIIIIIIIIIIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0 100 200 300 400 500 600 700 800 500 1000 1100 1200

8) Current speed filter time constant

Set the time to calculate the average of movement at 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.

can be achieved by applying the average of movement to the current speed.

Tunit, setting is ‘0: pulse’, stable 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.

(D Current speed filter time constant = 0 ms
—_— _AN01_CVEL _AX01_VEL
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(@ Current speed filter ime constant = 50 ms
— _AXD1_CVEL _AXOM_VEL

T T T
500 1000 1500 2000 2500 3000

(® Current speed filter time constant = 100 ms
— _AXD1_CVEL _AXOM_VEL

9) Error reset monitoring time
Set the monitoring time in the event of error reset occurred in the 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.

10) SAW 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.
Operations according to the set values are as follows.

- ‘0: Don't 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.
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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.

11) JOG high speed / JOG low speed
Jog speed is related to the speed when operating jog which is a type of manual operation. Jog operation is divided into JOG
high speed and JOG low speed.
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.

12) 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 O, 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 0, the form of acceleration/deceleration is in a linear as acceleration is fixed

13) 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. At this time, it is required to set the backlash compensation amount.

[ e e e ]
i
rere Gear

1m movement right side (Forward) Occurrence of

%{W | -
direction change
“ 1m movement left side (Reverse) < Backlash >

. _ < |

|

e < Transfer amount including Backlash compensation amount

_ .

i,

dl

l
Backlash

\ 4

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
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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.

(c) NC Spindle Axis Setting

Explain about the NC Spindle Axis Setting of axis parameters.

ltem Description Setting range Initial value

0: Disable

1: Motor ENC
Set the method that an encoder attached to

Select the Spindle Encoder 2: Built-in ENC1 0: Disable

a motor of the spindle axis is connected. o
3: Built-in ENC2

4: EtherCAT ENC

Number of pulses per rotation | If the ‘spindle encoder selection’ parameter
of the spindle EtherCAT setting value is ‘4: EtherCAT ENC’, set 1~ 4294967295 8192 pls
encoder number of pulses per rotation of an encoder.

Spindle EtherCAT encoder setting value is ‘4: EtherCAT ENC', set the %IDO0 ~ %ID4095

If the ‘spindle encoder selection’ parameter

Spindle Positioning Mode spindle axis uses when controlling position.

%ID0
position variable/address device where the current position of the %MDO ~ %MD524287
encoder is saved.

The P Gain of the Spindle Set the P gain value that the spindle axis

o , N 1~ 500 Hz 30 Hz
Positioning Mode uses when controlling position.
The Feed Forward Gain of the | Set the feed forward gain value that the

0~ 100 % 0%
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1) 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: Disable
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.
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- 2: Built-in ENC1
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:
e Unit of Encoder 1 = 0: pulse
e Max. value of Encoder 1 = 2147483647 pls
e Min. value of Encoder 1 =-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 ENC?2’, set the ‘built-in parameter - encoder’ as follows:
e Unit of Encoder 2 = 0: pulse
e Max. value of Encoder 2 = 2147483647 pls
e Min. value of Encoder 2 = -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.
o Number of pulses per rotation of the spindle EtherCAT encoder
e Spindle EtherCAT encoder position variable/address

2) 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.

3) 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:
- %ID0 ~ %ID4095
- %MDO ~ %MD524287

4) The P Gain of the Spindle Positioning Mode

The spindle axis is basically operated by speed control and the speed command value is output to the device controlling the
spindle axis. However, some spindle functions sometimes need the 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.
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5) 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.

Command Position

Feed Forward Gain

P Gain of the

W

A 4

Positioning Mode

+

Commend Velocity

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:

+
N/

»

Current Position

(d) NC Spindle homing Setting

Explain about the NC Spindle Homing Setting of axis parameters.

Item Description Setting range Initial value
0: Servo drive supported
_ Set the homing operation method that is run | 33: Reverse direction, Z phase )
How to conduct the homing ) - 0: Servo drive
) when executing the NC_Home command 34: Forward direction, Z phase

operation _ _ ) supported

on the spindle axis. 35: Set the homing of the

current position
Switch navigation speed of the | Set the operated speed to detect switch 60
rpm
homing operation signals after starting the homing operation. Long real (LREAL) positive P
Zero navigation speed of the Set the operated speed to detect zero number 1
rpm
homing operation signals after starting the homing operation. P
] ) Set acceleration/deceleration to accelerate Oor
Acceleration/deceleration of .
_ _ and decelerate to the target speed after Long real (LREAL) positive | 1000 deg/s?

the homing operation ) ] )

starting the homing operation. number

Set the device where Z phase signal used

. _ ) .| %IX0 ~%IX131071

Z phase variable/address as the Zero signal of the homing operation is %IX0

saved.

%MX0 ~ %MX16777215
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ltem Description Setting range Initial value

_ ) ) ] . ] Long real (LREAL) positive

Orientation velocity When the M19 Orientation command is number 60 rpm
executed on the NC program, set the .

) ) L . . » . 0: Forward direction 0: Forward

Orientation direction Orientation offset position and velocity, and o o
) o 1: Reverse direction direction

) - the traveling direction.

Orientation offset 0~360 0

1) How to conduct the homing operation

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
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.

2) Switch navigation speed of the homing operation, Zero navigation speed of the homing operation, Acceleration/deceleration
of the homing operation
When the ‘How to conduct the homing operation’ parameter is set to ‘33: Reverse direction, Z phase’ and ‘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.

3) Z phase variable/address
When the ‘How to conduct the homing operation’ parameter is set to ‘33: Reverse direction, Z phase’ and ‘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
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4) Orientation velocity
When the M19 Orientation command is executed on the NC program, set the command speed of the Orientation operation.

5) 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

6) 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.

(e) NC Spindle Control Setting

Explain about the NC Spindle Control Setting of axis parameters.

the spindle rotation zero speed | of the spindle axis by the set value.

Item Description Setting range Initial value
The tolerance range to reach ]
] ] 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~ 100rpm 5rpm

1) 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’ ( NCO1_SpindleCVelAgr) flag turns On, if satisfying

the following conditions:

—  ‘Actual transfer speed of the S axis’

( ‘Tolerance range to reach the spindle rotation command speed’

2) 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

= [ ‘Target speed of spindle (S command valug)’ X

to confirm whether the current speed value of the spindle axis reaches the zero speed.

/100)]

The ‘signal to confirm whether to reach the spindle command speed’ ( NC01_SpindleZeroVel) flag turns On, if satisfying the

following conditions:
— ‘Actual transfer speed of the Saxis' < ‘Tolerance RPM to reach the spindle rotation zero speed’
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6. Axis group parameter
(1) Basic setting

Basic setting item is explained as follows.

Item Description Settings Initial value
i . None,
Configuration ) _ . _ . ) :
Axis1-10 Set the axis which form axis group. 1Axis ~ 32Axis(Real/Virtual axis), None
is1~
33Axis ~ 36Axis(Virtual axis)
Interpolation ) ) -
d max Set max speed of operation about axis group. | Long Real(LREAL) Positive number 20000000 u/s
spee

(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.

AXxis setting must be set in order in axis group which executes circular interpolation or helical interpolation command. In other

words, axis setting 1 |
interpolation.

Therefore, if circular interpolation command is executed when setting the axis group, errors occur as follows.

is X-axis of the arc, "axis setting 2, is Y-axis of the arc, and axis setting 3 |

- In case the axis group is comprised of 4 axes (error code: 0x20A9)

- Incasethesetvalue of Taxissettngl, or

Faxis setting 2, is ‘none’ (error code: 0x20AA)

is Z-axis of helical

- 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.

(2) Coordinate system setting

Coordinate system setting item is explained as follows.

Item Description Settings Initial value
0: None,
1: XYz
i Set the type of robot that is applied in the operation | 2: Delta3
Coordinate system ; 0: None
of coordinate system. 3: Delta3R
4: LinearDelta3
5: LinearDelta3R
Coordinate system | Set the parameters of the machine depending on
parameter the type of coordinate system. ) )
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(@) XYZ

XYZ is a robot where the axis set in

Faxis setting 1, in X-axis, the axis set in

Faxis setting2; in Y-axis, and the axis set in

laxis setting 3 in Z-axis make a one-to-one correspondence and move in Cartesian coordinate. If the type of coordinate

system is set

(b) Delta3/3R

to XYZ, there is no need to set the coordinate system parameters.

Delta is the delta robot consisting of three rotation axes. If you set the coordinate system type as Delta, you need to set the

parameters of the five coordinate systems; Rf / Rm /Lf/Lm

Parameter

Description

Fixed frame radius (Rf)

Length from the center of the fixed frame to the
link of the fixed frame(mm)

Link length of fixed frame (Lf)

Link length of the fixed frame(mm)

Link length of the moving frame (Lm)

Link length of the moving frame(mm)

Moving frame radius Rm)

Length from the center of the moving frame to
the link of the moving frame(mm)

(In the left figure, the X, Y coordinates of the
fixed frame and the moving frame are the same)

(c) LinearDelta3/3R

LinearDelta is the delta robot consisting of three linear axes. If you set the coordinate system type as LinearDelta, you need to

set the parameters of the five coordinate systems; Lm / Hf / RfTop / RfBottom / Rm.

RfTop |

[«
1
|
|
|
|
|
|

| RfBottom
|

el

Parameter

Description

Link length of the moving frame (Lm)

Link length of the moving frame(mm)

Fixed frame height (Hf)

Fixed frame height (mm)

Fixed frame radius (RfTop)

Fixed frame radius (mm)

Fixed frame radius (RfBottom)

Fixed frame radius (mm)

Moving frame radius Rm)

Length from the center of the moving frame to
the link of the moving frame(mm)

(In the left figure, the X, Y coordinates of the
fixed frame and the moving frame are the
same)
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(3) Tool setting
Tool setting item is explained as follows.

Item Description Settings Initial value
X axis offset Set the X axis offset at the end(tool) of robot | Long real(LREAL) 0
Y axis offset Set the Y axis offset at the end(tool) of robot | Long real(LREAL) 0
Z axis offset Set the Z axis offset at the end(tool) of robot Long real(LREAL) 0

The tool setting parameter enables the position of the tool to be set as an offset so that the end of the tool can be controlled
when using a separate tool at the end of the robot.

(4) Work space setting
Work space setting item is explained as follows.
Item Description Settings Initial value
0: No use
1: Rectangle
Work space type | Set the type of work space. 2: Cylinder 0
3: Delta
4: Sector
Work space error | Set whether or not an error occurs if it 0: Prohibit 0
check deviates from a work space 1: Allow
Work space Set the parameter in according to work space
Long real(LREAL) 0
parameter type.

(@) Rectangle

Parameter Description
¥ Axis Work space parameterl X min(mm)
Work space parameter2 X max(mm)
x Work space parameter3 Y min(mm)
Xmin £ Work space parameter4 Y max(mm)
'——< xmex g X Axis Work space parameters Z min(mm)
Work space parameter6 Z max(mm)
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(b) Cylinder
Parameter Description
7 Axis . Work space parameterl Radius(mm)
adius Work space parameter2 Z min(mm)
- Work space parameter3 Z max(mm)
&
£
N
__/ c -
€
N
X Axis
(c) Delta
7 Axis Parameter Description
© YAxis Work space parameterl Zu(mm)
Work space parameter2 Hcy(mm)
S Work space parameter3 Hco(mm)
Rey Work space parameter4 Rcy(mm)
‘ @ Work space parameter5 Rco(mm)
}_Rco_‘
(d) Sector
Parameter Description
Work space parameterl L start(mm)
Work space parameter2 L end(mm)
Work space parameter3 Z min(mm)
Work space parameter4 Z max(mm)
StartAngle Work space parameters SartAngle(degree)
Work space parameter6 EndAngle(degree)

X Axis
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(5) PCS setting
PCS setting item is explained as follows.
The PCS parameter sets the origin of the workpiece to PCS to facilitate the operation of moving over a specific workpiece in the
coordinate system operation. In the PCS coordinate system operation, the coordinate system operation is performed with the set

PCS as the origin.
Item Description Settings Initial value
] Set X-axis move distance from MCS origin to
X-axis move . Long real(LREAL) 0Omm
PCS origin.
, Set Y-axis move distance from MCS origin to
Y-axis move . Long real(LREAL) 0Omm
PCS origin.
] Set Z-axis move distance from MCS origin to
Z-axis move . Long real(LREAL) 0Omm
PCS origin.
X-axis rotation Set X-axis rotation value of PCS. -360~360 Odeg
Y-axis rotation Set Y-axis rotation value of PCS.. -360~360 Odeg
Z-axis rotation Set Z-axis rotation value of PCS. -360~360 Odeg

(6) JOG operation setting of the coordinate system
JOG operation setting item is explained as follows.
The JOG speed parameters of the coordinate system set the speed during JOG operation.

Item Description Setting range Initial value

Set the low-speed JOG operation of the Long real(LREAL)

XYZ low speed | linear axis in the coordinate system It should be less than or equal 1 mm/sec
operation. to XYZ high speed.
Set the low-speed JOG operation of the Long real(LREAL)

ABC low speed | rotary axis in the coordinate system It should be less than or equal 1 deg/sec
operation. to ABC high speed.
Set the high-speed JOG operation of the

XYZ high speed | linear axis in the coordinate system Long real(LREAL) 5 mm/sec
operation.

Set the high-speed JOG operation of the
ABC high speed | rotary axis in the coordinate system Long real(LREAL) 5 deg/sec

operation.

7. NC parameters
- Set the parameters related to NC control.
- For more details, please refer to Chapter 9 NC control function -9.4 NC parameters.

8. CAM data
- Set the CAM profile data for CAM operation.
- For more details, refer to Chapter 8, Motion Control Function -8.2.11 (3) CAM Operation in the Synchronous Control Section.
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Chapter 6 Motion Function Block

This chapter describes the basic function block library mentioned in the previous chapter and other application function block library.

6.1 Common Elements of Motion Function Blocks

6.1.1 The State of Axis

Each axis in the motion controller is changed to the relevant state depending on the situation and command. The changing structure
of each situation is shown in the figure below.

MC_Gearln (Sub Axis)
MC_GearlnPos (Sub Axis)
MC_Camlin (Sub Axis)

Synchronized

MC_MoveAbsolute Motion

MC_MoveRelative
MC_MoveAdditive
MC_Halt

MC_MoveVelocity
MC_TorqueControl
MC_MoveContinousAbsolute
MC_MoveContinousRelative

Continuous
Motion

Discrete Motion

----- *1

*4 *3

* Disabled *2

Standstill

*1 ErrorStop: in case axis error occurs regardless of the current state of axis

*2 Disabled: in case MC_Power.Enable input is Off when axis error does not occur

*3 ErrorStop - Disabled: in case MC_Reset command has issued when MC_Power.Status output is Off

*4 ErrorStop > Standstill: in case MC_Reset command has issued when MC_Power.Status output is on and
MC_Power.Enable input is On

*5 Disabled - Standstill: in case of turning On MC_Power.Enable input when MC_Power.Status output is On
*6 Stopping = Standstill: in case of turning Off MC_Stop.Execute input when MC_Stop.Done output is On
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The state of axis

Description

Disabled

Disabled state indicates the state in which no command is given to a single axis, and no
error occurs. In case there is no motion controller at the time of first operation, each axis
begins in the disabled state. Afterwards, axis status is changed to standstill state in case
servo-on status emerges when Enable input of servo On/Off (MC_Power) mation function
block is On. The axis becomes disabled state when Enable input of serve On/Off
(MC_Power) motion function block is Off in case of not being in ErrorStop state. In case
there is motion function block which is currently being performed, the command is
interrupted.(The CommandAborted output of the motion block function is On)

ErrorStop

No matter which state the current axis is in, it is changed to ErrorStop state when axis error
occurs, and the axis decelerates to stop. In the state where error occurs, ErrorStop state is
maintained even though servo On/Off (MC_Power) motion function block is executed. The
motion axis which is in ErrorStop state maintains stationary state, and any command
except for error reset is not executed.

StandStill

When the power of axis is activated, there is no error in the axis and any command is not
made, the axis state indicates StandStill state.

Homing

Homing state indicates the axis is in homing operation.

Stopping

In case Stop immediately (MC_Stop) function block is executed, the axis state is changed
to stopping state. When the axis is in stopping state, other motion commands cannot be
given to the axis until the Stop is completed (until Done output is activated). If Done output
is On, and Execute input is On, the state is switched to Standstill status.

Continuous Motion

It indicates state where operation continues until the current axis becomes operation stop
status.

Discrete Motion

It indicates reduced operating status with target position.

Synchronized Motion

Synchronized motion indicates axis is in synchronized operation.

6-2



Chapter5 Motin Functin Block

6.1.2 The State of Group

Each group in motion controller is changed to the relevant state depending on the situation and command.
The changing structure of each state is shown in the figure below.
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*1
MC_GroupHalt

-----

-
-
.~
.~
oo

LTS
.~
.o
LS
S

MC_GroupEnable

GroupDisabled

MC_GroupDisable
MC_UngroupAllAxes
MC_RemoveAxisFromFroup

MC_AddAxisToGroup *4 MC_AddAxisToGroup
MC_RemoveAxisFromGroup MC_RemoveAxisFromGroup
MC_UngroupAllAxes *5

*1  GroupMoving: in case of performing the motion function block of general group operation
*2  GroupStopping, GroupErrorStop
: The relevant motion function block is not performed when different motion function block is performed in GroupStopping or
GroupErrorStop state, and when MC_GroupReset function block is performed in GroupErrorStop state, the state of the
relevant group is changed to GroupStandby.
*3  GroupStopping > GroupStandby
: when MC_GroupStop.DONE output is On and MC_SroupStop.EXECUTE input is Off
*4  GroupStandby = GroupDisabled
: in case there is no axis belonging to the group when performing the axis remove command
(MC_RemoveAxisFromGroup, MC_UnGroupAllAxes)
*5  GroupStandby
: in case more than one axis belongs to the group when performing the axis add or remove command in group
(MC_AddAxisToGroup, MC_RemoveAxisFromGroup)
*6 GroupDisabled
: When performing MC_GroupDisable or MC_UnGroupAllDisable function block, the relevant group is changed to

GroupDisabled state regardless of its current state.
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6.1.3 Basic /O Variable

1. Edge operation motion function block

Relationships of the basic I/O parameter in the Edge operation motion function block are as below.

Execute| | [ [ | [
eyl L L L] L
acive] 1 T I e
CommandAborted |_| : : :
@ MO @ @e @ O 0 @ M
Variable Description
This is an input to run the relevant function block in Edge operation function block. Function
Frecute block is executed in the rising Edge. (Figure a state)
This is an output to indicate the relevant motion function block is currently running (= not
completed), and this indicates the output of motion function block can be changed.

Busy Busy output is On in the rising Edge of Execute input (Figure a state), and it is Off when Done
output is On (Figure b state), CommandAborted output is On (Figure d state), or Error output
is On (Figure f state).

This indicates the relevant motion function block is actually controlling axis.

When running many motion function block to one axis (in case only one motion function block
Active is controlling and other notion function blocks are Buffered), Active output is On in only one

motion function block which is controlling, and in motion function blocks which are Buffered,

Busy output is On.

This is an output to indicate operation of the relevant motion function block has been

successfully completed.

Done If Done output is On, Busy and Active output is Off. (Figure d state)

Done output is Off when Execute input is Off (Figure e state), if Execute output was Off when
Done output became On, it remains On only during 1 scan (Figure h state).
This is an output to indicate an error occurs while running mation function block.

Error Error output is Off when Execute input is Off (Figure f state). If Execute output was Off when

Error output became On, it remains On only during 1 scan (Figure h state).
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Variable Description

ErrorD This outputs error code regarding the relevant error when an error occurs while running
rror
motion function block. ErrorlD output and elimination time are same with Error output.

This indicates the relevant motion function block is interrupted by the other motion function

CommandAborted | block. CommandAborted output is Off when Execute input is Off (Figure g state). If Execute

output was Off when Done output became On, it remains On only during one scan.

¥ When Execute input is On in Edge operation(Execute input) motion function block, depending on the state of axis,

one output in Busy, Done, Error, and CommandAborted output is On. Busy, Done, Error, and CommandAborted

output are available to be On one at a time, and if one output in four is On, other three outputs become Off.

2. Motion function block for level motion

Enable | | | | |
Busy | i_::': :

vaild| {7} L T L
Error | | | |
(@) ®  © @ ©@ M ©
Variable Description
This is an input to run function block for level operation motion.
Enable This runs motion function block in the rising Edge (Figure a state), and stops it in the falling
Edge(Figure b state).

This is an output to indicate the relevant motion function block is currently running ((= not

completed), and it indicates the output of motion function block can be changed. Busy output

Busy is On in the rising Edge of Enable input (Figure b state), and it remains on while motion
function is in operation.
This is an output to indicate the relevant motion function block is successfully performed and
Valid output & motion are valid.

Valid output is Off when Enable input is Off (Figure b state).
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Variable Description

This is an output to indicate an error occurs while running motion function block.

If an error which cannot be automatically restored occurs while motion function block is in
operation, Error output is On, Busy & Valid output is Off (Figure d state), and motion function
block stops operating.

Error Error output is Off when Enable input is Off (Figure e state).

If an error which can be automatically restored occurs while function block is in operation,
Error output is On and Valid input is Off (Figure f state).

When the error in the relevant motion function block is restored, Error output is Off, and

operation is resumed (Figure g state).

This outputs error code regarding the relevant error when an error occurs while running
ErroriD

motion function block. ErrorID output and elimination time are same with Error output.

% Valid and Error outputs are not On at the same time.

1. Axis input?

Each motion function block can be specified by Axis input to the axis which is subject to the relevant command. Motion controller
can control 1~32 realfvirtual axes and 33~36 virtual axes, and 1001~1002 encoders can be used as main axis depending on
motion function block. Therefore, values of 1~32, 33~36, and 1001~1002 can be input in Axis input depending on motion function
block. When it is out of the range which is available to set in each motion function block, "error 0x0006” occurs.

2. Jerk

If Jerk is set to a non-zero value, the speed profile becomes S-shaped, which can reduce the impact of the machine during
acceleration / deceleration. If Jerk value is set larger, acceleration / deceleration is performed close to the straight line. If Jerk value
is set to 0, acceleration / deceleration operation speed profile becomes linear.

speed speed
A A

Acc/Dec. Section is linear Acc/Dec. Section is Sin Curve

» Time » Time

<Jerk=0> < Jerk Acceleration / Deceleration >

Note 1) Explain the range to set axis input variables on the basis of XMC-E32A.
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6.1.4 BufferMode Input

This is an input which can specify whether to wait until the existing command is completed or to cancel the existing motion function
block and execute the command in case the axis is already running other motion function block when running motion function block
in a certain axis. The number between 0-5 can be specified, and if it is out of the range, "error 0xX101A” occurs in the axis command
and "error 0x201A" occurs in the axis group command. The values which are available to be set in BufferMode are as below.

Number Buffer Mode Explanation

0 Aborting Execute the command immediately. The existing command in operation is interrupted.
1 Buffered Execute the command after the existing command in operation is completed.

. Do combined operation to combine the speeds of the existing command and command
2 BlendingLow

issuing to the low speed by comparing.

3 BlendingPrevious | pg combined operation to combine the speeds of the existing command.
4 BlendingNext Do combined operation to combine the speeds of the command issuing.

. . Do combined operation to combine the speeds of the existing command and command
5 BlendingHigh

giving to the high speed by comparing.

The maximum number of commands that can wait for their execution in buffers on axis control is 100. An error (error code: 0x1022)
occurs when executing more than 100 commands in a buffer mode.

6.1.5 Changes in Parametes during Execution of Motion Function Block

The parameter of the relevant command can be changed at the time motion function block is running, and the detailed operations are
as below.
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When executing Edge operation motion function block in the Off state of ContinuousUpdate input (turn On the Execute
input), the relevant motion function block is operated by application of the parameter at the time when Execute input was
On (rising Edge). In this case, the change of the parameter input value in the middle of execution of motion function block
does not affect operation.

When wanting to change the parameter while the relevant motion function block is in operation, change the parameter
and turn On Execute input again.

When executing Edge operation motion function block in the On state of ContinuousUpdate input (turn On the Execute
input), the parameter of the time when Execute input was On (rising Edge) is applied at first.

When changing the parameter while ContinuousUpdate input is On, the relevant motion function block operates reflecting
the every change in parameter.

But, if you change the parameter at the completion or after the stop of the operation of the relevant motion function block
(Busy output is Off), the change is not reflected any more. (Parameter changing operation using ContinuousUpdate does
not rerun the motion function block which is completed or interrupted, In other words, ContinuousUpdate operation is
applied only to the motion function block which is currently running.)

For a function block without ContinuousUpdate input, the changed parameters can be applied by re-executing the
function block (Execute input is On) before the command is completed.

As for level operation motion function block, it is operated by the application of the parameter at the time when Enable
input was On (rising Edge), and continuous change of parameter is available while Enable input is On.
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(5) For MC_CAMIN function block, only the following inputs can be updated: MasterOffset, SlaveOffset, MasterScaling,
SlaveScaling, MasterStartDistance, and MasterSyncPosition(Iff InSync=0On, only MasterOffset, SlaveOffset,
MasterScaling, and SlaveScaling are updated. )

(6) For MC_GEARIN function block, only the following inputs can be updated: RatioNumerator, RatioDenominator,

Acceleration, and Deceleration (If InGear=0On, only RatioNumerator and RatioDenominator are updated.)

6.1.6 Group Operation Route Change Settings

When the axis group of the current motion controller is executing a command, other command can be issued to the relevant axis
group. At this point, the path, which the next command will achieve, can specify how the existing command will be connected to the

existing path. The parameter of connection track is specified in TransitionParameter input.

Number | TRANSITION Mode Explanation

0 TMNone Do not generate a connection track.

Generate a connection track which specifies the corner distance of a
3 TMCornerDistance connection track and draws circular arcs at the specified corner
distance.

The maximum number of buffers that can wait for execution on axis group control is 100. An error (error code: 0x2022) occurs when
executing more than 100 commands in a buffer mode.

1. TransitionMode “TMNone”

Connection track is not generated. TransitionMode input is available only to “TMNone” in case BufferMode input of motion

function block is “Aborting” or “Buffered”.

The Figure below shows the case when running BufferMode of motion function block in the setting of ‘Aborting’. The Figure in
the left shows that motion function block (2 is executed in the setting of ‘Aborting’ while motion function block (D is running.
Motion function block (D is forced to be terminated at 'end point (1 / starting point 2" without reaching 'end point (1. The

Figure in the right shows that the next motion function block is executed at the moment of the execution of ‘Aborting’ function
block.
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@End point Operation "Aborting"
A function block

Velocity

Operation "Aborting"
function block

l JE int \
— 1 d&......= o -‘ -

- - r-'- i
(1)Starting point t;gg?;jnﬁfgn;gint Time

<In case BufferMode is specified as “Aborting”>

The Figure below shows that the case when running BufferMode of motion function block in the setting of ‘Buffered’. The Figure
in the left shows that motion function block @ is executed in the setting of 'Buffered’ while motion function block (@ is running.
Motion function block @) is executed after motion function block (D has reached target position. The Figure in the right shows
that when ‘Buffered’ function block is executed, the next motion function block is executed after it reaches original target position.

@End point Operation "Buffe
b P A function block

Velocity

Operation "Buffered"
function block

— N\

()Starting point g)End point/
([@)Starting point

Time

<In case BufferMode is specified as “Buffered™>

2. TransitionMode “TMCornerDistance”

The radius of a connection track is specified and the connection track which draws a circle having specified radius is output. This
mode is operated only when BufferMode is “BlendingXXXX", and it is operated in “TMNone” when BufferMode is “Aborting” or
“Buffered”.

When drawing a connection track, the maximum speed of the path complies with the specified speed in BufferMode, and the
length of radius complies with the value specified in TransitionParameter.

The Figure below shows the generation of a connection track which draws radius circle in two linear interpolation commands. The
Figure in the left shows that motion function block (2 is executed in the setting of “TMcornerDistance” while motion function block
(@ is running. The original target position of motion function block D was end point (1) / starting point (2, but straight-line motion
is stopped and circular motion is started at the point ahead as far as radius 'd' (end point (). Circular operation starts at end point
(D and finishes at starting point (2, and executes motion function block (2.

The Figure in the right shows that the speed does not stop in the middle of two function blocks and continues.

6-9



Chapter6 Motion Function Block

(ZEnd point
'y

Velocity

(&Starting

(2 Operation point

function block

()Starting point l
[

(& Operation
function block

(1End point 3

Time

<In case BufferMode is specified as “BlendingLow” and TransitionMode is specified as “TMCornerDistance”>
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6.1.7 Motion Function Block Errors

Errors occurring in ErrorID variable of motion function block are as follows.

STAT Content Detailed Description
0x0000 | Normal |I’.l case motion function block is normally executed, “O” is
displayed on ErrorID.
_ The motion function block is not executed in the version of
The current motion controller does not support the . o .
0x0005 . . current motion controller. Check the version in which the
motion function block. . .
motion function block can be executed.
Axis number of motion function block (Axis input) or
0x0006 | encoder number (Encoder input) exceeded Set axis and encoder numbers with a range by product.
allowable range.
Axis group number of motion function block .
0x0007 grotp ) Set axis group number to a value between 1 and 16.
(AxesGroup input) exceeded allowable range.
NC channel of function block exceeded allowable _
0x0008 range unct X W Check the range of NC channel, and set again.
Slave number of function block (Slave input .
0x0009 venu unct (Slave inpu Check the range of slave number, and set again.
exceeded allowable range.
0x000B | Input of function block exceeded allowable range. Check the input range of function block, and set again.
Array input of function block exceeded allowable _ . . :
0x000C rang): putotfunct X W Check the array input size of function block, and set again.
Internal execution error of motion function block
0x0012 | occurred during the execution of the motion function | Check the version of XG5000 and XMC-E32A.
block.
Motion response error occurred during the .
0x0013 . . . Check the version of XG5000 and XMC-E32A.
execution of motion function block.
CAM ID (CamTablelD input) of function block . .
0x0014 ( input) of functi Check the CAM ID range of function block, and set again.
exceeded allowable range.
O0xOEQ00 . .
) It indicates a common error of the motion controller.
) For more details, refer to ‘error information and measures in APPENDIX 2.
OXOFFF
0x1000 . . . . .
) It indicates error that occurs in relation to axis control of motion controller.
Ox 1iZFF For more details, refer to ‘error information and measures in APPENDIX 2'.
0x2000 . . . . .
) It indicates error that occurs in relation to axis control of motion controller.
’ For more details, refer to ‘error information and measures in APPENDIX 2".
Ox2FFF
0x3000 . . . .
X ) It indicates error that occurs in relation to NC control of motion controller.
0x3i=FF For more details, refer to ‘error information and measures in APPENDIX 2",
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6.2 Motion Function Block

" Operation | Module
NO. Name Description condition oIS XG5000
Single-axis command
1 [MC_Power Servo On/Off Level V1.0 V4.20
2 |MC_Home Perform the search home Edge V1.0 V4.20
3 [MC_Stop Stop immediately Edge V1.0 V4.20
4 |MC_Halt Stop Edge V1.0 V4.20
5 [MC_MoveAbsolute Absolute positioning operation Edge V1.0 V4.20
6 |MC_MoveRelative Relative positioning operation Edge V1.0 V4.20
7 | MC_MoveAdditive Additive positioning operation Edge V1.0 V4.20
8 [MC_MoveVelocity Specified velocity operation Edge V1.0 V4.20
9 | MC_MoveContinuousAbsolute Abso!ute positiF) N operation ending with specilied Edge V1.0 V4.20
velocity operation
10 |MC_MoveContinuousRelative Relative positign operation encing with speciied Edge V1.0 V4.20
velocity operation
11 |MC_TorgueControl Torque control Edge V1.0 V4.20
12 |MC_SetPosition Setting the current position Edge V1.0 V4.20
13 |MC_SetOverride Velocity/Acceleration override Level V1.0 V4.20
14 |MC_ReadParameter Read Parameter Level V1.0 V4.20
15 |MC_WriteParameter Write Parameter Edge V1.0 V4.20
16 |MC_Reset Reset axis error Edge V1.0 V4.20
17 |MC_TouchProbe Touch probe Edge V1.0 V4.20
18 |MC_AbortTrigger Abort trigger events Edge V1.0 V4.20
19 |MC_MoveSuperimposed Superlmposed operation Edge V1.0 V4.20
20 | MC_HaltSuperimposed Superlmposed operation halt Edge V1.0 V4.20
Multi-axis command
21 |MC_Camin Camming run Edge V1.0 V4.20
22 |MC_CamOut Camming stop Edge V1.0 V4.20
23 |MC_Gearln Electrical gearing run Edge V1.0 V4.20
24 | MC_GearOut Electrical gearing disengage Edge V1.0 V4.20
25 |MC_GearlnPos Electrical gearing by specifying the position Edge V1.0 V4.20
26 |MC_Phasing Phase compensation Edge V1.0 V4.20
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L Operation | Module
NO. Name Description condition oS XG5000
Group command

27 |MC_AddAxisToGroup Adds one axis to the group Edge V1.0 V4.20
28 | MC_RemoveAxisFromGroup Removes one axis from the group Edge V1.0 V4.20
29 | MC_UngroupAllAxes Removes all axes from the group Edge V1.0 V4.20
30 | MC_GroupEnable Changes the state for group from GroupDisable to Edge VL0 V4.20

GroupEnable
31 |MC_GroupDisable Change; the state for group from GroupEnable to Edge VL0 V4.20

GroupDisable
32 |MC_GroupHome Performs the search home of all axes in the group Edge V1.0 V4.20
33 |MC_GroupSetPosition Sets_ the position of all axes in the group without Edge V10 V4.20

moving
34 | MC_GroupStop Stop the group immediately Edge V1.0 V4.20
35 |MC_GroupHalt Stop the group Edge V1.0 V4.20
36 |MC_GroupReset Reset the group error Edge V1.0 \V4.20
37 | MC_MovelinearAbsolute Absolute positioning linear interpolation operation Edge V1.0 V4.20
38 | MC_MovelinearRelative Relative positioning linear interpolation operation Edge V1.0 V4.20
39 | MC_MoveCircularAbsolute Absolute positioning circular interpolation operation Edge V1.0 V4.20
40 |(MC_MoveCircularRelative Relative positioning circular interpolation operation Edge V1.0 V4.20

LS command

41 (LS _Connect Connect servo drives Edge V1.0 V4.20
42 |LS _Disconnect Disconnect servo drives Edge V1.0 V4.20
43 |LS_ReadSDO Read SDO Edge V1.0 V4.20
44 |LS WriteSDO Write SDO Edge V1.0 V4.20
45 |LS_SaveSDO Save SDO Edge V1.0 V4.20
46 |LS_EncoderPreset Encoder preset Edge V1.0 V4.20
47 (LS Jog JOG operation Level V1.0 V4.20
48 |LS_ReadCambData Read CAM data Edge V1.0 V4.20
49 (LS WriteCamData Write CAM data Edge V1.0 V4.20
50 |LS_ReadEsc Read ESC Edge V1.0 V4.20
51 |LS_WriteEsc Write ESC Edge V1.0 V4.20
52 |LS_CamSkip Skip CAM Edge V1.0 V4.20
53 |LS VarCamin Variable CAM operation Edge V1.0 V4.20
54 |LS VarGearin Variable gear operation Edge V1.0 V4.20
55 |LS_VarGearlinPos Variable positioning gear operation Edge V1.0 V4.20
56 |LS_ReadCAM tableSlavePos Read the slave location of the CAM table Edge V1.0 V4.20
57 |LS_InverterWriteVel Write inverter speed Edge V1.0 V4.20
58 |LS_InverterReadVel Read inverter speed Level V1.0 V4.20
59 |LS_InverterControl Write inverter control word Edge V1.0 V4.20
60 |LS_InverterStatusl Read inverter status 1 Level V1.0 V4.20
61 |[LS_InverterStatus2 Read inverter status 1 Level V1.0 V4.20
62 |LS_SyncMoveVelocity Speed control operation (csv mode) Edge V1.0 V4.20
63 |LS_ReadCamTableMasterPos |Read CAM table master position Edge V1.1 V4.23
64 |LS_OnfOffCam Onoff CAM operation Edge V1.1 V4.23
65 |LS_RotaryKnifeCamGen RotaryKnife cam profile generation Edge V1.1 V4.23
66 |LS_CrossSealCamGen Cross sealer cam profile generation Edge V1.2 V4.25
67 |LS_OnOffCamEx Expanded on/off CAM operation Edge V14 V4.28
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L Operation | Module
NO. Name Description condition oS XG5000
Coordinate system command
68 | MC_SetKinTransform Machine information setting Edge V1.0 V4.20
69 | MC_SetCartesianTransform PCS setting Edge V1.0 V4.20
70 |LS_SetWorkSpaceTransform Work space setting Edge V1.0 V4.20
71 |LS_MoveLinearTimeAbsolute Timg- inear inter_polation operation for absolute Edge V1.0 V4.20
- position of coordinate system
72 |LS_MoveLinearTimeRelative | | inear interpolation operation for refative Edge vio | va20
- position of coordinate system
73 |MC MoveCircularAbsolute2D Circular Fnterpolation operation for absolute position Edge V10 V4.20
- of coordinate system
24 |MC MoveCircularRelative2D Circular .interpolation operation for relative position Edge V10 V4.20
- of coordinate system
75 | MC_TrackConveyorBelt Synchronization setting of the conveyor belt Edge V1.0 V4.20
76 | MC_TrackRotary table Synchronization setting of the rotary table Edge V1.0 V4.20
77 |LS_RobotJOG JOG operation of the coordinate system Level V1.0 V4.20
78 |LS_SetMovePath Set path operation data Edge V1.0 V4.20
79 |LS_ResetMovePath Delete path operation data Edge V1.0 V4.20
80 |LS_GetMovePath Read path operation data Edge V1.0 V4.20
81 |LS_RunMovePath Perform path operation Edge V1.0 V4.20
NC control command
82 |NC_LoadProgram Specify NC program Edge V1.0 V4.20
83 | NC_BlockControl Specify Block operation Level V1.0 V4.20
84 [NC_Reset Reset Edge V1.0 V4.20
85 [NC_Emergency Emergency stop Level V1.0 V4.20
86 |NC_CycleStart Start automatic operation Edge V1.0 V4.20
87 |NC_FeedHold Feed Hold Level V1.0 V4.20
88 |NC_Home Homing Edge V1.0 V4.20
89 | NC_RapidTraverseOverride Rapid traverse override Level V1.0 V4.20
90 |NC_CuttingFeedOverride Cutting feed override Level V1.0 V4.20
91 |NC_SpindleOverride Spindle override Level V1.0 V4.20
92 |NC_M codeComplete M Code operation completed Edge V1.0 V4.20
93 |NC_ScodeComplete S Code operation completed Edge V1.0 V4.20
94 |NC_TcodeComplete T Code operation completed Edge V1.0 V4.20
95 | NC_ReadParameter Read NC parameters Level V1.0 V4.20
96 | NC_WriteParameter Write NC parameters Edge V1.0 V4.20
97 [NC_RetraceMove Reverse operation Level V1.3 \V4.28
98 |NC_BlockSkip Block skip Level V13 V4.28
99 [NC_DryRun Dry run operation Level V1.3 V4.28
100 |NC_ToolMode Tool retract/recover operation Edge V13 V4.28
101 |NC_ReadToolMode Read tool retract/recover modes Level V1.3 V4.28
102 [NC_Mirrorimage Mirror image Level V1.3 V4.28
103 [NC_SpindleControl Spindle operation control Level V1.3 V4.28
104 |NC_BlockOptionalSkip NC optional block skip Edge V1.3 V4.28
105 |NC_ManualToolComp Manual measurement of NC compensation value Edge V13 V4.28
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L Operation | Module
NO. Name Description condition oS XG5000
106 [NC_ChgSpindleGear NC spindle gear change Edge V1.3 V4.28
File command
107 |FILE_OPEN Open files in SD memory cards Edge V14 V4.28
108 |FILE_CLOSE Close files in SD memory cards Edge V14 V4.28
109 |FILE_WRITE Write files in SD memory cards Edge V14 V4.28
110 |FILE_READ Read files in SD memory cards Edge V14 V4.28
111 |FILE_SEEK Move positions to access in SD memory cards Edge V14 V4.28
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6.2.1 Setting Range by Product

Function Block’ basically describes XMC-E32A.

1) The motion function block names of XMC-E32A, XMC-E16A, XMC-EO08A and XMC-E32C are all identical. This ‘Chapter 06

(2) The motion function block of XMC-E32A and XMC-E32C has an identical setting range of input variables and the motion
function block of XMC-E32A, XMC-E16A and XMC-EO08A has a different setting range of input variables that set IDs of axes, slaves

and CAM tables.
(A) Setting range of input variables that set axes
Input variable XMC-E32A/XMC-E32C XMC-E16A XMC-EO8A
Axis 1~32: Real/Virtual Axes, 1~16: Real/Virtual Axes, 1~8: Real/Virtual Axes,
33~36: Virtual Axis 17~18: Virtual Axis 9: Virtual Axis
Master 1~32: Real/Virtual Axes, 1~16: Real/Virtual Axes, 1~8: Real/Virtual Axes,
33~36: Virtual Axis 17~18: Virtual Axis 9: Virtual Axis
1001~1002: Encoder 1001~1002: Encoder 1001~1002: Encoder
Slave™ote 1) 1~32: Real/Virtual Axes, 1~16: Real/Virtual Axes, 1~8: Real/Virtual Axes,
33~36: Virtual Axis 17~18: Virtual Axis 9: Virtual Axis
(B) Setting range of input variables that set slaves
Input variable XMC-E32A/XMC-E32C XMC-E16A XMC-E08A
Slave™ote2) 1~64: Slave 1~32: Slave 1~16: Slave
(C) Setting range of input variables of the CAM table ID
Input variable XMC-E32A/XMC-E32C XMC-E16A XMC-EO8A
CamTablelD 1~32: CAM table number 1~16: CAM table number 1~8: CAM table number

Note 1) An input variable of the function block (MC_CAMIN, etc.) that sets operation of axes.

Note 2) An input variable of the function blocks (LS_ReadSDO, LS WriteSDO, LS SaveSDO) that sets operation of slaves.
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6.3 Single-Axis Motion Function Block

6.3.1 Servo On/Off (MC_Power)

Motion Function Block
MC_Power
BOOL — Enable Status [~=BOOL
UINT = AXiS =======ccceceeeaaaaaaaacaccaacaaaan, Axis |~ UINT
Vaild [~ BOOL
Error - BOOL
ErrorID - WORD
Input-Output
UINT Axis Specify the axis to be commanded (See 6.2.1 Setting Range by Product)
Input
BOOL Enable Servo motor of the relevant axis is servo On while input is activated.
Output
BOOL Status Indicate the power permission status of the relevant axis.
BOOL Valid Indicate the validity of mation function block output. (same with Status output here)
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to give servo On/Off command to the relevant axis.

(2 When Enable input changes from Off to On, the Servo On command is given to the relevant axis. When it changes from On
to Off, the Servo Off command is given to it.

(3) If servo On command is executed when the axis is in 'Disable’ state, the axis state is 'StandStill', and failure in servo On

brings 'ErrorStop' state.
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6.3.2 Perform the search home (MC_Home)

Motion Function Block

MC_Home
BOOL — Execute Done —-BOOL
UINT = AXiS ===ecceecccecccccccccccccccccccnnns Axis = UINT

LREAL — Position Busy |~ BOOL
UINT — BufferMode Active = BOOL
CommandAborted [~ BOOL

Error = BOOL
ErrorlD - WORD

Input-Output
UINT Axis Specify the axis to be commanded (See 6.2.1 Setting Range by Product)
Input
BOOL Execute Start the homing operation in rising Edge.
LREAL Position Specify the absolute position of axis when reference signal is detected.
UINT BufferMode Specify the sequential operation setting of motion function block.

(Refer to 6.1.4.BufferMode)
Output
BOOL Done Indicate the completion state of motion function block.
BOOL Busy Indicate that execution of motion function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted by other command.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to give a homing command to the relevant axis.

(2 Homing method is operated as specified in the operation parameter of the relevant axis in advance.

(3) As for Position input, absolute position of axis is specified when Reference Signal is detected or homing is completed.

(4) While this motion function block is running, the axis is 'Homing' state, and when the command is completed, it is switched to

‘Standstill".

(5) The changed parameters can be applied by re-executing the function block (Execute input is On) before the command is

completed. Only Position input can be updated.

(6) Example program

This example shows execution of MC_HOME command when the current command position is 100,000.

6-18



Chapter5 Motin Functin Block

(a) Function block setting

HC_HOME

K1 HC_HOME

— p———————Execute Dored
1

Axisll . M E
0, 00000000
00000000+

000
PositionZ JPosition Bus
0

Buf f erMode

2 Buff ertode Act ivel

ComnandAbor ted

Errar]

ErroriDl

(b) Parameter setting

- Set the Homing method in SDO parameters to 33.

M3

M4

1620000

Index Name Unit Current Yalue Initial Yalue Access
BO7A Target Position Uy i} i} P
EO7C Home Offset uu i] i] i
¥ GO7D:00 Software Position Limit - 2 2 e
BO7F Maximum Profile Velocity Ul/s 2147483647 2147483647 i
GO0 Maximum Motor Speed rpm i} i} o
BO81 Profile Welocity Ulfs 200000 200000 e
B033 Profile Acceleration uuss 2 200000 200000 [
E034 Profile Deceleration UUys"2 200000 200000 i
E035 Quick Stop Deceleration uuss 2 2000 2000 [
B07 Torque Slope 0.1%/s 1000 1000 e
- B091:00 Gear Ratio - 2 2 &
- ¥ 6098 Horning Method - EE] 34 [ 1
. E099:00 Homing Speeds - 2 2 e
G034 Homing Acceleration Uu/s"2 200000 200000 (£
EOBO Positan Offset uu ] ] rw
GOB1 Welocity Offset UU/s i} i} (£
EOB?2 Torque Offset 0.1% 1} 1} 2
() Timing diagram
1.0
“% %MXL ' l
0.
10
:5:E MC_HOMEBusy ' | [
1.0
: 5:E MC_HOME Active | | l
10
:EE MC_HOME.Done | [
1.0
:% _AX0_HOME (%X 5'5) ' I ‘
WDDD-E
20000 "
E Position
20000
10000+
0000+ .
E Velocity
-20000-
30000 F 1 L L 1 - 1 1 1 1 . 1 L 1 . L L 1 . ! 1 . 1 1
s 10 1% 20 -]
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6.3.3 Stop immediately (MC_Stop)

Motion Function Block
MC_Stop
BOOL — Execute Done —~-BOOL
UINT — AXiS ========necccccacccccccacacaaoaaan. Axis |~ UINT
LREAL — Deceleration Busy |=-BOOL
LREAL — Jerk CommandAborted -BOOL
Error =BOOL
ErrorID -WORD
Input-Output
UINT Axis Specify the axis to be commanded (See 6.2.1 Setting Range by Product)
Input
BOOL Execute Give immediate stop command to the relevant axis in the rising Edge.
LREAL Deceleration Specify deceleration in time of stop. [u/s?]
LREAL Jerk Specify the change rate of acceleration/deceleration. [u/s?]
Output
BOOL Done Indicate that the speed of the relevant axis reaches 0.
BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to give an emergency stop command to the relevant axis.

(2 When executing immediate stop (MC_Stop) motion function block, the existing motion function block being executed in the
relevant axis is stopped, and the axis state changed to 'Stopping'. When the relevant axis is in 'Stopping’ state, other motion
function block cannot be executed in the relevant axis until the stopping is completed (until the Done output is activated).

(3) CommandAborted output indicates that the current motion function block is interrupted while it is running. Other motion
function block cannot interrupt immediate stop (MC_Stop) motion function block while immediate stop (MC_Stop) motion
function block is running, therefore, CommandAborted output is On in general when the power of servo is blocked or servo Off
command is executed.

(4) If Execute input is On or the speed of axis is not O, the axis is in 'Stopping' state, and when Done output is On and Execute
input is Off, it is switched to 'Standstill' state.

(5) The changed parameters can be applied by re-executing the function block (Execute input is On) before the command is

completed. Only Deceleration and Jerk input can be updated
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6.3.4 Stop (MC_Halt)

Motion Function Block
MC_Halt
BOOL — Execute Done |~ BOOL
UINT = AXiS =======cccccccccccecaaaaaaaaannnaan Axis |~ UINT
LREAL — Deceleration Busy |~ BOOL
LREAL — Jerk Active -BOOL
UINT — BufferMode CommandAborted |—-BOOL
Error =-BOOL
ErrorID - WORD
Input-Output
UINT Axis Specify the axis to be commanded (See 6.2.1 Setting Range by Product)
Input
BOOL Execute Give stop command to the relevant axis in the rising Edge.
LREAL Deceleration Specify deceleration in time of stop. [u/s?]
LREAL Jerk Specify the change rate of acceleration/deceleration. [u/s?]
Specify the sequential operation setting of motion function block.
UINT BufferMode
(Refer to 6.1.4.BufferMode)

Output
BOOL Done Indicate that the speed of the relevant axis reaches 0.
BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to give a stop command to the relevant axis.

(2) The axis is 'DiscreteMotion’ state while this motion function block is running, and when the speed of the relevant axis is 0,
‘Done’ output is On and changed to 'Standstill' state.

(3) BufferMode can be selected, unlike MC_Stop command. Halt command (MC_Halt) can be stopped by another motion
function block.

(4) The changed parameters can be applied by re-executing the function block (Execute input is On) before the command is

completed.
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6.3.5 Absolute positioning operation (MC_MoveAbsolute)

Motion Function Block
MC_MoveAbsolute
BOOL — Execute Done [~ BOOL
UINT — Axis -- Axis - UINT
BOOL — ContinuousUpdate Busy —-BOOL
LREAL — Position Active |~ BOOL
LREAL — Velocity CommandAborted |- BOOL
LREAL — Acceleration Error -BOOL
LREAL — Deceleration ErrorID |- WORD
LREAL —{ Jerk
UINT — Direction
UINT — BufferMode
Input-Output
UINT Axis Specify the axis to be commanded (See 6.2.1 Setting Range by Product)
Input
BOOL Execute Give an absolute position operation command to the relevant axis in the rising Edge.
_ Specify the update setting of input value.
BOOL ContinuousUpdate | (Refer to 6.1.5.Changes in Parameters during Execution of Motion Function Block)
LREAL Position Specify the target position.
LREAL Velocity Specify the maximum speed. [u/s]
LREAL Acceleration Specify the acceleration. [u/s?]
LREAL Deceleration Specify the deceleration. [u/s?]
LREAL Jerk Specify the change rate of acceleration/deceleration. [u/s®]
Specify the operation direction.
UINT Direction (0~4: O-Not specified, 1-Forward direction, 2-Shortest distance, 3-Reverse direction,
4-Current direction)
Specify the sequential operation setting of motion function block.
UINT BufferMode
(Refer to 6.1.4.BufferMode)
Output
BOOL Done Indicate whether to reach the specified distance.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to give the relevant absolute position operation commands.
(2) Operation direction of the axis in Infinite length repetition operation is set in Direction input, and if Infinite length repetition
operation is set to Prohibited, Direction input is ignored. When Direction input is the shortest distance(=2), the relevant axis
doing Infinite length repetition operation automatically selects the direction which allows the shortest distance. The available
range is 0-4 (0-Not specified, 1-Forward direction, 2-Shortest distance, 3-Reverse direction, 4-Current direction), and "error
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0x1017” occurs in case of excess of the range.

On condition that there is no motion function block is on standby after the current motion function block, If the speed is O after
reaching the target point, operation is completed and Done output is On.

The axis is in 'DiscreteMotion' state while this motion function block is running, and it is switched to 'Standstill' state when
operation is completed.

The changed parameters can be applied by re-executing the function block (Execute input is On) before the command is
completed. Only Position, Velocity, Acceleration, Deceleration, Jerk, Direction input can be updated.

Velocity input can be set to 0 or changed.

During the deceleration operation, even if the Velocity and Acceleration inputs are changed by using the ContinuousUpdate
function or the command re-execution function, the deceleration operation is not affected and the previous deceleration
operation continues.

Example program

This example shows the movement from the current command position of 50,000,000 to the 100,000,000 position.

(a) Function block setting

BMX1 HC_MOVEABSOLUTE

—IM———xecute Donel  XHYS
1 1

Axisl  qARiSe-meeammiiiimiiiaaa el

0 0

Cont i nousll

pdate  qlont inouslpdate Bus: M3

1 . 00000000
D0000000e+
008

ozition Aot ive x4

Yelocity {Yelocity Comsandibor ted
1 . 0000000 0
D000000De+
007
Aecelerati .
on fheceleration Error]
1, 00000000 1640000
00000000+
Decelerat i
on Deceleration ErroriD)
0. 00000000
00000000+
000
Jerk ek
1}
Direction {Direction
1]
Buf ferMode 4Buf ferkode

(b) Timing diagram

FMX1

MC_MOVEABSOLUTE.Busy

o™ =
MC_MOVEABSOLUTE. Active

MC_MOVEABSOLUTE.Done

Position

Velocity

LSvELECT!?JC
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(9) Application example program
This example shows the execution of another function block with BufferMode set to 1 while moving from the current
command position of 50,000,000 to the 100,000,000 position, to move to the -100,000,000 position.
(a) Function block setting

0
MC_MOVEABSOLUTE2
%MX2 HC_MOVEABSOLUTE
—— | xecute Donet  XMXB
0 1 1
MC_HOVEABSOLUTE 1
F%MX1 MC_HOYEABSOLUTE
— ———Fxecute IS Axisl T S, Axisl
1 1 0 0
Cont | nousl)
sl A - hxisg pdated  {Continouslpdate Busyl  1MXE
0 0 -1.0000000 0
000000000
+008
Cont jnousl
pdste  {Cont inousUpdate Busyr  &MH3 Positiond Position Activer 17
1, 00000000 0 1. 00000000 0
00000000e+ 00000000e+
008 oo?
Position Position Active A4 Yelocityd {lelocity Conmandabor t edy
1, 00000000 0 1. 00000000 0
00000000+ 00000000e:+
007 oo?
Accelerati
Velocity qVelocity ComnandAbarted on3 thceeleration Error|
1. 00000000 0 1.00000000 160000
00000000+ 00000000+
007 o7
Accelerati Decelerati
on hceeleration Errory ond feceleration Error 0}
1,00000000 1640000 01 00000000
00000000e+ 00000000+
007 oo
Decelerati
on Deceleration ErroriO- Jerk3d erk
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6.3.6 Relative positioning operation (MC_MoveRelative)

Motion Function Block
MC_MoveRelative
BOOL — Execute Done —-BOOL
UINT = AXiS =-====nssmmsemmsemmnemmnemcnennnns Axis |- UINT
BOOL — ContinuousUpdate Busy [~ BOOL
LREAL — Distance Active =BOOL
LREAL — Velocity CommandAborted |~ BOOL
LREAL — Acceleration Error -BOOL
LREAL — Deceleration Error|D - WORD
LREAL - Jerk
UINT — BufferMode
Input-Output
UINT AXxis Specify the axis to be commanded (See 6.2.1 Setting Range by Product)
Input
Give an absolute position operation command to the relevant axis in the rising
BOOL Execute
Edge.
Specify the update setting of input value.
BOOL ContinuousUpdate (Refer to 6.1.5.Changes in Parameters during Execution of Motion Function
Block)
LREAL Distance Specify the target distance.
LREAL Velocity Specify the maximum speed. [u/s]
LREAL Acceleration Specify the acceleration. [u/s?]
LREAL Deceleration Specify the deceleration. [u/s?]
LREAL Jerk Specify the change rate of acceleration/deceleration. [u/s?]
Specify the sequential operation setting of motion function block.
UINT BufferMode (Refer to 6.1.4.BufferMode)
Output
BOOL Done Indicate whether to reach the specified distance.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
(1) This motion function block is to give relative position operation command to the relevant axis.
(2) Relative position motion (MC_MoveRelative) is the motion function block which moves as far as the target distance specified in
Distance input from the current position.
(3) Moving direction is decided depending on the sign of the target distance specified in Distance input, and positive

(+ or No sign) moving direction leads to the forward direction, and negative (-) moving direction leads to the reverse direction.
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If there is no motion function block is on standby after the current motion function block and the speed is 0 after moving to the
target distance, operation is completed and Done output is On.

The axis is in "DiscreteMotion" state when this motion function block is running, and it is switched to "StandStill" state when
operation is completed.

The changed parameters can be applied by re-executing the function block (Execute input is On) before the command is
completed. Only Distance, Velocity, Acceleration, Deceleration, Jerk input can be updated.

Velocity input can be set to 0 or changed.

During the deceleration operation, even if the Velocity and Acceleration inputs are changed by using the ContinuousUpdate
function or the command re-execution function, the deceleration operation is not affected and the previous deceleration
operation continues.

Example program

This example shows the movement from the current command position of 50,000,000 to the 150,000,000 position by
moving the distance corresponding to the set value (100,000,000).

(a) Function block setting
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(b) Timing diagram
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(10) Application example program
This example shows the execution of another function block with BufferMode set to 1 while moving from the current
command position of 50,000,000 to the 150,000,000 position, to move to the 50,000,000 position.

(a) Function block setting
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6.3.7 Additive positioning operation (MC_MoveAdditive)

Motion Function Block
MC_MoveAdditive
BOOL — Execute Done |-BOOL
UINT —{ AXiS ==-===nsmmsmmemmmmecnccanaanaeee Axis |- UINT
BOOL — ContinousUpdate Busy |~ BOOL
LREAL — Distance Active [=-BOOL
LREAL — Velocity CommandAborted |~ BOOL
LREAL — Acceleration Error =BOOL
LREAL — Deceleration ErrorlD = WORD
LREAL < Jerk
UINT — BufferMode
Input-Output
UINT AXxis Specify the axis to be commanded (See 6.2.1 Setting Range by Product)
Input
Give an absolute position operation command to the relevant axis in the rising
BOOL Execute Edge.
Specify the update setting of input value.
BOOL ContinuousUpdate (Refer to 6.1.5.Changes in Parameters during Execution of Motion Function
Block)
LREAL Distance Specify the target distance.
LREAL Velocity Specify the maximum speed. [u/s]
LREAL Acceleration Specify the acceleration. [u/s?]
LREAL Deceleration Specify the deceleration. [u/s?]
LREAL Jerk Specify the change rate of acceleration/deceleration. [u/s?]
Specify the sequential operation setting of motion function block.
UINT BufferMode
(Refer to 6.1.4.BufferMode)
Output
BOOL Done Indicate whether to reach the specified distance.
BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
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This motion function block is to give the relevant additive position operation commands.

Additive position motion (MC_MoveAdditive) is the motion function block which additionally moves as far as the
position specified in Distance input from the final target position of the currently running motion function block or the latest
motion function block executed in 'DiscreteMotion’ state. If the current axis is executing motion function block
‘ContinuousMotion’ state, it executes operation based on the position where additive position motion (MC_MoveAdditve) is
executing.

Moving direction is decided depending on the sign of the specified target distance in Distance input, and positive (+ or No
sign) moving direction leads to forward direction, and negative (-) moving direction leads to reverse direction.

When reaching the target position without motion function block on standby after the current motion function block, ‘Done'’
output is On.

The axis is in 'DiscreteMotion’ state while this motion function block is running, and it is switched to 'Standstill' state when
operation is completed.

The changed parameters can be applied by re-executing the function block (Execute input is On) before the command is
completed. Only Distance, Velocity, Acceleration, Deceleration, Jerk input can be updated.

Velocity input can be set to 0 or changed.

During the deceleration operation, even if the Velocity and Acceleration inputs are changed by using the ContinuousUpdate
function or the command re-execution function, the deceleration operation is not affected and the previous deceleration
operation continues.
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(9) Example program

This example shows the movement from the current command position of 50,000,000 to the 150,000,000 position by

moving the distance corresponding to the set value (100,000,000).

(a) Function block setting
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(b) Timing diagram
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(10) Application example program
This example shows the execution of MC_MOVEADDITIVE function block while moving from current command position of
0 to the 50,000,000 position, to move an additional 100,000,000 to the 150,000,000 position.

(a) Function block setting
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(b) Timing diagram
T [wmxa |
-
! | MC_MOVERELATIVE.Busy [ |
-
I | MC_MOVERELATIVE.Active [ |
“t MC_MOVERELATIVE.CommandAborted | |
I 9%MX2 f |
I MC_MOVEADDITIVE.Busy [ | |
“Jé MC_MOVEADDITIVE.Active [ | |
i MC_MOVEADDITIVE.Done | |
T T
. //‘,,
//’/"
’/
- Position "
- 7
- __-—“""f’ - e Velocity e
r—— — g “"‘H._,__
—— = = = = = =

6-31 | LSELecTric




Chapter6 Motion Function Block

6.3.8 Specified velocity operation (MC_MoveVelocity)

Motion Function Block
MC_MoveVelocity
BOOL — Execute InVelocity = BOOL
UINT —{ AXiS ===-=smssscesmesmcnsmnnennancnanann Axis |~ UINT
BOOL — ContinuousUpdate Busy |~-BOOL
LREAL — Velocity Active —=BOOL
LREAL — Acceleration CommandAborted (= BOOL
LREAL — Deceleration Error —=BOOL
LREAL — Jerk ErrorID |~ WORD
UINT — Direction
UINT — BufferMode
Input-Output
UINT AXxis Specify the axis to be commanded (See 6.2.1 Setting Range by Product)
Input
Give an absolute position operation command to the relevant axis in the rising
BOOL Execute Edge.
Specify the update setting of input value.
BOOL ContinuousUpdate (Refer to 6.1.5.Changes in Parameters during Execution of Motion Function
Block)
LREAL Velocity Specify the maximum speed. [u/s]
LREAL Acceleration Specify the acceleration. [u/s?]
LREAL Deceleration Specify the deceleration. [u/s?]
LREAL Jerk Specify the change rate of acceleration/deceleration. [u/s?]
o Specify the operation speed. (1 ~ 3 : 1-Forward direction, 2-Reverse direction, 3-
UINT Direction -
Current direction)
Specify the sequential operation setting of motion function block.
UINT BufferMode
(Refer to 6.1.4.BufferMode)
Output
BOOL InVelocity Indicate whether to reach the specified speed.
BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to give specified velocity operation command to the relevant axis.

(2) Giving a stop command or execution of other motion function block allow to interrupt specified velocity motion.

(3) Specify the operation speed in Velocity input. Positive sign (+ or No sign) of the operation speed value leads to forward
direction, and negative (-) sign leads to reverse direction.
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Specify the operation direction in Direction input. But, the operation direction is affected by the sign of the specified speed
value by Velocity input. For example, if you specify the negative humber for the Velocity value and reverse direction for
Direction input, the relevant axis lastly does forward direction operation.

Output InVelocity is On when the relevant axis reaches the specified speed, and it is Off when the specified speed
operation is interrupted.

The axis is in 'ContinuousMotion' state when this motion function block is running.

The changed parameters can be applied by re-executing the function block (Execute input is On) before the command is
completed. Only Distance, Velocity, Acceleration, Deceleration, Jerk, Direction input can be updated.

Velocity input can be set to 0 or changed.

Example program

This example program shows the movement at a velocity of 10,000,000. Once the set velocity is reached, InVelocityoutput
is on.

(a) Function block setting
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(b) Timing diagram
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(10) Application example program

This example program shows that it stops running due to the execution of MC-Halt function block, while moving in the

reverse direction at a velocity of 10,000,000.

(a) Function block setting
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6.3.9 Absolute position operation ending with specified velocity operation

(MC_MoveContinuousAbsolute)

Motion Function Block

MC_MoveContinousAbsolute
BOOL — Execute InEndVelocity - BOOL
UINT — AXiS =====eeeemeeenccmmmememeaaccanenns AXxis = UINT
BOOL — ContinousUpdate Busy —-BOOL
LREAL — Position Active =BOOL
LREAL — EndVelocity CommandAborted |~ BOOL
LREAL — Velocity Error =BOOL
LREAL — Acceleration ErrorID = WORD
LREAL — Deceleration
LREAL — Jerk
UINT — Direction
UINT — BufferMode

Input-Output
UINT Axis Specify the axis to be commanded (See 6.2.1 Setting Range by Product)
Input
BOOL Execute Give an absolute position operation command to the relevant axis in the rising edge
_ Specify the update setting of input value.
BOOL ContinuousUpdate | (Refer to 6.1.5.Changes in Parameters during Execution of Motion Function Block)
LREAL EndVelocity Specify the operation speed after reaching the target position. [u/s]
LREAL Velocity Specify the maximum speed to reach the target position. [u/s]
LREAL Acceleration Specify the acceleration. [u/s?]
LREAL Deceleration Specify the deceleration. [u/s?]
LREAL Jerk Specify the change rate of acceleration/deceleration. [u/s®]
Specify the operation direction.
UINT Direction (0~4: 0-Not specified, 1-Forward direction, 2-Shortest distance, 3-Reverse direction, 4-
Current direction)
Specify the sequential operation setting of motion function block.
UINT BufferMode (Refer to 6.1.4.BufferMode)
Output
BOOL InEndVelocity Indicate the operation at the specified speed after reaching the target position.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
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(1) This motion function block is to give Specified velocity operation after relative position operation command to the relevant
axis.

(2) When executing MC_MoveContinuousAbsolute, the relevant axis moves to the position specified in Position and operates
at the specified speed in EndVelocity if there is no motion function block is on standby.

(3) Giving a stop command or execution of other motion function block allow to interrupt speed operation.

(4) Set the operation direction of the axis in infinite length repetition operation in Direction input, and if infinite length repetition
operation is set to Prohibited, Direction input is ignored. When Direction input is the shortest distance (=2), the relevant axis
selects the direction which allows the shortest distance and operates if it does infinite length repetition operation. The range
can be set to 0~4(0-No specified, 1-Forward direction, 2-Shortest distance, 3-Reverse direction, 4-Current direction), if the
value outside the range is set and motion function block is executed, Error is On and “0x1017” occurs in ErrorID.

(5) Output InEndVelocity is on when the relevant axis starts speed operation after reaching the specified position, and when
the specified operation is interrupted, it is Off.

(6) The axis is in ‘ContinuousMotion' state while this command is executing.

(7) The changed parameters can be applied by re-executing the function block (Execute input is On) before the command is
completed. Only Position, EndVelocity, Velocity, Acceleration, Deceleration, Jerk, Direction input can be updated. (However,
in case of InEndVelocity=0n, it is reflected only EndVelocity inputs.

(8) Velocity and EndVelocityy input can be set to 0 or changed.
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(9) Example program
This example program shows the operation at a speed of 20,000,000 after moving from the current command position of
50,000,000 to the 100,000,000 position. Once the set position is reached, INEndVelocityoutput is on.
(a) Function block setting
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(b) Timing diagram
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(10) Application example program

This example program shows the movement in the direction of the same speed when re-executing the function block after

stopping the execution of MC-Halt function block, while moving from the current command position of 0 to the 50,000,000,

then operating at a speed of 20,000,000.

(a) Function block setting
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6.3.10 Relative position operation ending with specified velocity operation

(MC_MoveContinuousRelative)

Motion Function Block
MC_MoveContinousRelative
BOOL — Execute InEndVelocity - BOOL
UINT — AXiS ========msmmsmmsmnsmnmcmnaanaannans Axis |- UINT
BOOL— ContinousUpdate Busy |~ BOOL
LREAL — Distance Active -BOOL
LREAL — EndVelocity CommandAborted |—-BOOL
LREAL — Velocity Error =BOOL
LREAL — Acceleration ErrorID |- WORD
LREAL — Deceleration
LREAL — Jerk
UINT — BufferMode
Input-Output
UINT Axis Specify the axis to be commanded (See 6.2.1 Setting Range by Product)
Input
Give an absolute position motion command to the relevant axis in the rising
BOOL Execute
Edge.
Specify the update setting of input value.
BOOL ContinuousUpdate (Refer to 6.1.5.Changes in Parameters during Execution of Motion Function
Block)
LREAL Distance Specify the target distance.
LREAL EndVelocity Specify the operation speed after reaching the target position. [u/s]
LREAL Velocity Specify the maximum speed to reach the target position. [u/s]
LREAL Acceleration Specify the acceleration. [u/s?]
LREAL Deceleration Specify the deceleration. [u/s?]
LREAL Jerk Specify the change rate of acceleration/deceleration. [u/s?]
Specify the sequential operation setting of motion function block.
UINT BufferMode (Refer to 6.1.4.BufferMode)
Output
BOOL InEndVelocity Indicate the operation at the specified speed after reaching the target position.
BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block gives MC_MoveContinuousRelative command to the relevant axis.

(2 When executing MC_MoveContinuousRelative, the relevant axis operates at the speed specified in EndVelocity after

moving the distance specified in Distance if there is no motion function block is on standby.
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Giving a stop command or operation of other motion function block allow to interrupt specified velocity motion.

Output InEndVelocity is On when the relevant axis starts speed operation and reaches the specified speed after moving the
specified distance, and when specified velocity motion is interrupted, it is Off.

The axis is in '‘ContinuousMotion' state while this motion function block is running.

The changed parameters can be applied by re-executing the function block (Execute input is On) before the command is
completed. Only Distance, EndVelocity, Velocity, Acceleration, Deceleration, Jerk input can be updated. (However, in case of
InEndVelocity=0n, it is reflected only EndVelocity inputs.

Velocity and EndVelocityy input can be set to 0 or changed

Example program

This example program shows the operation at a velocity of 20,000,000 after moving from the current command position of
50,000,000 to the 150,000,000 position by moving the distance corresponding to the set value (100,000,000). Once the set
position is reached, InEndVelocity is on.

(a) Function block setting

[1]
MC_MOVECTINT I NLOUSRELAT | VE
Al WC_MOVECONT | ATIVE
| —— e InEndielocityy 005
L T et " 1
0 0
Cont inouwsll
pdated  {Cont inouslipdate Busy 003
1. (0000000 1]
Ll][l]_[ﬁ]__UJv
Positiond Distance Activer 000
200000000 1
DO000000e+
og7
EndVelocit
¥a Endielocity CommandAborted. M09
1. (0000000 1]
Lo
Yelocityd qVelocity Error]
1. (0000000 1640000
OA0es
g
Accalerati
ond hcce | erat ion ErroriD}
1., 00000000
00000000e+
Dete‘larati
ond flece eration
0. 00000000
00000000e+
X
Jerkd  qlerk
0
But ferMode
) fButferioda

(b) Timing diagram

o
%MX1

MC_MOVECONTINUOUSRELATIVE.Busy

MC_MOVECONTINUQUSRELATIVE.Active

o
-; MC_MOVECONTINUQUSRELATIVE.InEndVelocity /

Velocity _— /

IR ST S N N S SO SN N T S S— S T S S W W T N S—
1000 1500 2000 2600 3000 3500 4000
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(9) Application example program
This example program shows the movement at a velocity of 20,000,000 after moving from the current command position of
0 to the 50,000,000 position, then operating at a velocity of 20,000,000, stopping by executing MC_Halt function block,
moving to the same relative position (20,000,000) by re-executing the function block.

(a) Function block setting

]
o WC_HALT
— | it N HRT Donet XK1
[1] 1
WG _MIVECTNT INJLSRELAT IV
b ] W VNN AT Ve |
— ————Fmaute " |%"d"rile‘§u:ity- mE ST TR . YRR e, el
i [ ] ]
00
o
i Decelarati .
heeis1] [ onl flecalerat ion Busng
0 o 0.100000000 ]
D000
[ii]
Cont inousl
ted  Lont incuslipdate Bt MM Jerkl  {dork Kit v
£, 00000000 ] [ ]
i)
ButferMods
Positiond Distance Activet DO 1 uf | ordode Commaretbortod
2, 00000000 [1] ]
000000Kes
i)
Endfal ocit
] Errar}
1, (0000000 1] 1640000
00000
i)
Veloeityd felocity Ervror} Errar 0§
. 00000000 TE$0000
DODTHE
on
Aceelerati
(] Acialerst ion Errorilt
]
DO
on
D larat |
o Decelerst lon
0, DO000CKG
DO
Jerkd Lerk
[
Buf ferdiode
9 Buiferdode
(b) Timing diagram
o
E FeMX1 ‘ ‘ |
OFF
o
E | MC_MOVECONTINUOUSRELATIVE.Busy ‘ |
OFF
on
ﬁ. | MC_MDVECONHNUOUSRELAHUE.MM‘ |
OFF
ON
% | MC_MOVECONTINUOUSRELATIVE.InEndVelocity |
OFF
oM T
L}
E ' | %MX2 |
OFF L
T
160U i
E |
4o 4
o L}
1200 '
b L}
F L} P
1oou{’ : Position
sou i
L I
E T T T e T T e 1
40u -
E P )
20 — o Velocity
F |
o S R S S
200 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 1 6000 5200
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6.3.11 Torque control (MC_TorqueControl)

Motion Function Block
MC_TorqueControl
BOOL — Execute InTorque = BOOL
UINT — AXiS =-====smsmmemmammemnemecaananaaes Axis [~ UINT
BOOL — ContinousUpdate Busy |—-BOOL
LREAL — Torque Active |=-BOOL
LREAL - TorqueRamp CommandAborted [~ BOOL
LREAL — Velocity Error =BOOL
LREAL — Acceleration ErrorID = WORD
LREAL — Deceleration
LREAL — Jerk
UINT — Direction
UINT — BufferMode
Input-Output
UINT Axis Specify the axis to be commanded (See 6.2.1 Setting Range by Product, Real
axis)
Input
Give an absolute position operation command to the relevant axis in the rising
BOOL Execute Edge.
Specify the update setting of input value.
BOOL ContinuousUpdate (Refer to 6.1.5.Changes in Parameters during Execution of Motion Function
Block)
LREAL Torque Specify the target torque. [u]
LREAL TorgueRamp Specify the ascending slope of torque. [u/s]
LREAL Velocity Unused
LREAL Acceleration Unused
LREAL Deceleration Unused
LREAL Jerk Unused
o Specify the operation direction.
UINT Direction (1~2 : 1-Forward direction, 2-Reverse direction)
Specify the sequential operation setting of motion function block.
UINT BufferMode (Refer to 6.1.4.BufferMode)
Output
Indicate that the input torque value and currently operating torque value are
BOOL InTorque same.
BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
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This motion function block is to give torque control command to the relevant axis.

When executing torque control (MC_Torque), the relevant axis performs the control to keep the torque value specified in
Torque input.

Giving a stop command or operation of other motion function block allow to interrupt specified velocity motion.

Specify the gradient to reach the target torque value in TorqueRamp input.

Specify the operation direction in Direction input. When setting the value outside the range and executing motion function
block, Error is On and “0x1017” occurs in ErrorID.

Output InTorque is On when the relevant axis reaches the specified torque, and when torque control operation is
interrupted, it is Off.

The axis is in '‘ContinuousMotion' state when this motion function block is running.

The changed parameters can be applied by re-executing the function block (Execute input is On) before the command is
completed. Only Torque, TorqueRamp, Direction input can be updated.

Timing diagram

Velocityt
Y / Target torque reach / Stop command execution
Torque ) :
(Target) Torque

=Stop command
deceleration

Execute

InTorque

Busy

Active

Stop Iy
command
execution
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6.3.12 Setting the current position (MC_SetPosition)

Motion Function Block
MC_SetPosition
BOOL — Execute Done [~BOOL
UINT =] AXiS =-==ssrmessmsmmnmmnsmesmennennanns Axis |- UINT
LREAL — Position Busy |- BOOL
BOOL — Relative CommandAborted ~-BOOL
UINT — ExcutionMode Error - BOOL
ErrorID |- WORD
Input-Output
UINT AXxis Specify the axis to be commanded (See 6.2.1 Setting Range by Product)
Input
BOOL Execute Specify the current position of the relevant axis in the rising Edge.
LREALJ] Position Specify the position.
BOOL Relative 0: Position value=Absolute position, 1: Position value=Relative position
0: Immediately applied the position value,
UINT ExecuteMode ] o
1: Applied at the same point with ‘Buffered’ of Buffermode
Output
BOOL Done Indicate the state of motion function block completion.
BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to set the current position of the relevant axis.
(2) Specify the position in Position input. When executing motion function block, if Relative input is Off, the position of the
relevant axis is replaced by the value of Position input, and if Relative input is On, the value of Position input is added to the

current position of the relevant axis.

(3) ExcutionMode input specifies the setting point. 0 means to be set immediately after motion function block, and 1 means to

be set at the same point with ‘Buffered’ in sequential operation setting. The value unable to be set causes "errorOx101B".

0 (mclmmediately): Change the parameter value immediately after executing function block (rising Edge in Execute input).
If the relevant axis is in running, operation can be affected.
1 (mcQueued): Changed at the same point with ‘Buffered’ in Buffermode. (Refer to 6.1.4 Buffermode input)
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(4) Example program
This example program shows the setting of the current position to 200,000,000 position by adding a relative position
(Relative=1) corresponding to the set value (50,000,000) from the current position of 150,000,000.
(a) Function block setting

Li2F 0
HC_SETPOS I TI0H
THEL 1T WC_SETPOS [T10H
{ | te [I:rsl-
Liz8 1 1
Fu-:isll *ﬂi& -------------------------- Miﬂ
Lim 500000000 1]
00000000+
o7
Position2]l osition Busy
Lrgo 1] 1]
Relative -Relative Error]
Lraf 0 1620000
Exgcut iond
ode Execut |onMode Error |0
NI

(b) Timing diagram

%MX111

MC_SETPOSITION.Busy

MC_SETPOSITION.Done

- Position
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6.3.13 Velocity/Acceleration override (MC_SetOverride)

Motion Function Block

MC_SetOverride
BOOL — Execute Enabled —-BOOL
UINT —] AXiS ==ecccccccccccmcnccmcnccecccccccce. Axis = UINT
LREAL — VelFactor Busy |~ BOOL
LREAL — AccFactor Error —=BOOL
LREAL — JerkFactor ErrorlD = WORD

Input-Output

UINT AXxis Specify the axis to be commanded (See 6.2.1 Setting Range by Product)
Input

BOOL Enable Execute override operation in the relevant axis while input is activated.
LREAL VelFactor Specify the override rate of speed.

LREAL AccFactor Specify the override rate of acceleration/deceleration.

LREAL JerkFactor Specify the override rate of the change rate of acceleration.

Output

BOOL Enabled Indicate that override rate is successfully applied.

BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to override the speed of the relevant axis, acceleration, and the change rate of acceleration.

(2) Override rate which is applied to the relevant axis can be specified and changed while Enable input is On. If Enable input is
Off, override rate right before the Off is maintained.
(3) Speed override rate is specified in VelFactor input. If the specified value is 0.0, the relevant axis stops but it is not changed
to 'StandStill' state.
(4) Specify acceleration/deceleration and override rate of jerk (change rate of acceleration) in AccFactor and JerkFactor input

respectively.

(5) Negative number cannot be input in each Facotr, and if it is input, "error 0xX10C1” occurs.

(6) Default of each override rate is 1.0, and it means 100% of the command speed of function block currently running.

(7) Override operation does not affect the serve axis of the relevant axis.
(8) Example program
This example shows the operation by changing the current velocity to 2,000,000/ 3,000,000/ 4,000,000/ 5,000,000 if
VelFactor is changed to 2/3/4/5 at the current velocity of 1,000,000.
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(a) Function block setting
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(b) Timing diagram
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6.3.14 Read parameter (MC_ReadParameter)

Motion Function Block

MC_ReadParameter

BOOL — Enable Vaild = BOOL
UINT =] AXIiS ====secccceeeommmcmnnccoeemcnnnaa. AXis = UINT
INT — ParameterNumber Busy |=BOOL
Error =BOOL

ErrorID = WORD
Value = LREAL

Input-Output

UINT AXxis Specify the axis to be commanded (See 6.2.1 Setting Range by Product)
Input

BOOL Enable Execute override operation in the relevant axis while input is activated.
INT ParameterNumber Specify the number of parameter to read. (0 ~ 25)

Output

BOOL Vaild Indicate whether the output of the current motion function block is valid.
BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.
LREAL Value Output the value of parameter.

(1) This command is a mation function block which outputs parameter of the relevant axis.
(2) The value of the relevant parameter is continuously output in Value while Enable input is On.
(3) Specify the number of parameter to read in ParameterNumber input.
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(4) The numbers of parameter are as below.

No Parameter Item Description (O
0 Unit 0:pulse,1:mm,2:inch,3:degree -
1 Purses per rotation 1 ~4,294,967,295 [pulse] -
2 Travel per rotation 0.000000001 ~ 4,294,967,295 [Unit] -
3 Speed command unit 0:Unit/Time, 1:rpm -

LREAL Positive number [Unit/s, rpm]
4 . Speed limit (Change according to Unit, Pulses per rotation, -
Basic Travel per rotation, Speed command unit)
5 Parameter Emergency stop deceleration 0 or LREAL Positive number [Unit/s?] -
6 Encoder select 0O:Incremental Encoder,1:Absolute Encoder -
7 Gear ratio(Motor) 1~65,535 -
8 Gear ratio(Machine) 1~65,535 -
9 Operating mode of the reverse rotation 0:E.Stop, 1:Stop -

46 Position Control Range Expansion 0: Disable, 1: Enable

10 S upper limit LREAL [Unit] -

11 S lower limit LREAL [Unit] -

12 Infinite running repeat position LREAL Positive number [Unit] -

13 Infinite running repeat 0:Disable, 1:Enable -

14 Command Inposition range 0 or LREAL Positive number [Unit] -
15 Tracking error over-range value 0 or LREAL Positive number [Unit] -
16 Current position compensation amount 0 or LREAL Positive number [Unit] -
17 Current speed filter time constant 0~100 -
18 Error reset monitoring time 1~1000 [ms] -
19 Extended SM limit during speed control 0:Don't detect, 1:Detect -

20 Parameter Tracking error level 0:Warning, 1:Alarm -

. LREAL Positive number [Unit]
21 JOG high Speed T ) -
(Jog low speed ~speed limit ) [Unit/s]
LREAL Positive number [Unit]
22 JOG low Speed ) ) -
(< Jog high speed) [Unit/s]

23 JOG acceleration 0 or LREAL Positive number [Unit/ s7] -

24 JOG deceleration 0 or LREAL Positive number [Unit/ s7] -

25 JOG jerk 0 or LREAL Positive number [Unit/ s7] -

26 Override mode 0: Specified by ratio, 1: Specified by unit -

29 Backlash compensation value 0 or Long real (LREAL) positive number*1) [Unit] V1.30

7 IdenFlfylng range to reach the spindle 0-100%

NC rotation command speed
Parameter Identifying RPM to reach the spindle

28 . 0~100rpm

rotation zero speed
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No Parameter Item Description (O
) 0: Disable, 1: Motor ENC, 2: Built-in ENC1,
30 Select the Spindle Encoder o V1.30
3: Built-in ENC2, 4: EtherCAT ENC
Number of pulses per rotation of the
31 ) 1~ 4294967295 V1.30
spindle EtherCAT encoder
Spindle EtherCAT encoder position 0: I device, 1: M device
32 . V1.30
variable
NC Spindle 0~4095 (Spindle EtherCAT encoder position
33 Axis Setting Spindle EtherCAT encoder position variable = 0: 1) V130
address 0~524287 (Spindle EtherCAT encoder position '
variable = 1: M)
The P Gain of the Spindle Positioning
34 1~ 500 Hz V1.30
Mode
The Feed Forward Gain of the Spindle
35 o 0~ 100 % V1.30
Positioning Mode
0: Servo drive supported, 33: Reverse direction, Z
36 How to conduct the homing operation phase, 34: Forward direction, Z phase, 35: Set the V1.30
homing of the current position
Switch navigation speed of the homing .
37 ) Long real (LREAL) positive number*1) V1.30
operation
o . Zero navigation speed of the origin operation <
Zero navigation speed of the homing ) o o o
38 ) Switch navigation speed of the origin origin < Limit V1.30
operation
) value of speed
NC Spindle ) ; ; - :
o ) Acceleration/deceleration of the homing 0 or Long real (LREAL) positive number*1) [Unit/
39 Origin Setting . V1.30
operation S2]
40 Z phase variable 0: | device, 1: M device V1.30
0~131071 (Z phase variable = 0: 1)
41 Z phase address ] V1.30
0~16777215 (Z phase variable = 0: M)
_ ) . Long real (LREAL) positive number*1) (< Limit
42 Orientation velocity V1.30
value of speed)
43 Orientation direction 0: Forward direction, 1: Reverse direction V1.30
44 Orientation offset 0~360 V1.30
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No Parameter Item Description
100 Encorderl unit 0: pulse, 1: mm, 2: inch, 3:degree -
101 Encorderl pulse per rotation 1~ 4294967295 -
102 Encorderl travel per rotation 0.000000001 ~ 4294967295 -
0:CW/CCW 1 multiplier, 1:PULSE/DIR 1 multiplier
103 Encorderl pulse input 2:PULSE/DIR 2 multiplier, 3:PHASE A/B 1 multiplier -
4:PHASE A/B 2 multiplier, 5: PHASE A/B 4multiplier
104 Encorderl max. value (Encoderl min. value + 1) ~ 2147483647 -
105 Encorderl min. value -2147483648 ~ (Encoderl max. value - 1) -
0: No use, 1: 500kPPS
106 Encoderl input filter value 2: 200kPPS, 3: 100kPPS -
4: 10kPPS, 5: 1kPPS
6: 0.1kPPS
107 Encoderl Speed unit 0: Unit/sec, 1: Unit/min, 2: rpm V1.10
108 Encoderl Position filter time constant 0~1000 ms V1.10
109 Encoder Encoderl Position Latch 0: Disable, 1: Enable V1.40
200 Parameter Encorder2 unit 0: pulse, 1: mm, 2: inch, 3:degree -
201 Encorder2 pulse per rotation 1~ 4294967295 -
202 Encorder?2 travel per rotation 0.000000001 ~ 4294967295 -
0:CW/CCW 1 multiplier, 1:PULSE/DIR 1 multiplier
203 Encorder2 pulse input 2:PULSE/DIR 2 multiplier, 3:PHASE A/B 1 multiplier -
4:PHASE A/B 2 multiplier, 5: PHASE A/B 4multiplier
204 Encorder2 max. value (Encoder2 min. value + 1) ~ 2147483647 -
205 Encorder2 min. value -2147483648 ~ (Encoder2 max. value - 1) -
0: No use, 1: 500kPPS
206 Encoder2 input filter value 2: 200kPPS, 3: 100kPPS -
4: 10kPPS, 5: 1kPPS
6: 0.1Kpps
207 Encoder2 Speed unit 0: Unit/sec, 1: Unit/min, 2: rpm V1.10
208 Encoder2 Position filter time constant 0~1000 ms V1.10
209 Encoder2 Position Latch 0: Disable, 1: Enable V1.40

*Remakl) LREAL range: 2.2250738585072e-308 ~ 1.79769313486232e+308
LREAL positive range: 0 ~ 1.79769313486232e+308 (Excluded 0)
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6.3.15 Write parameter (MC_WriteParameter)

Motion Function Block

MC_WriteParameter
BOOL — Execute Vaild = BOOL
UINT —{ AXiS ==-nmnsmmsmmsmmmmnemneennenannnan, AXis [~ UINT
INT — ParameterNumber Busy |- BOOL
LREAL — Value Error = BOOL
UINT — ExcutionMode ErrorID - WORD
Input-Output
UINT AXxis Specify the axis to be commanded (See 6.2.1 Setting Range by Product)
Input
BOOL Execute Rising Edge corresponding parameters of input is written. .
INT ParameterNumber Specify the number of parameter to write. (0 ~ 25)
LREAL Value Specify the value of parameter to write.
UINT ExecutionMode Specify the time when parameter is written.
Output
BOOL Vaild Indicate whether parameter is successfully written.
BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to write the value specified in parameter of the relevant axis.
(2) Parameter is written in the rising Edge of Execute input.

(3) Specify the number of parameter to write in ParameterNumber input. The value unable to be set causes "error 0x10F0".

(4) Specify the value to write in parameter for Value input.
(5) In ExecutionMode, correct the time when parameter is written and the values below can be set. The value unable to be set
causes "error 0x101B".

0 (mcimmediately): Change the parameter value immediately after executing function block (rising Edge in Execute input).

If the relevant axis is in running, operation can be affected.

1 (mcQueued): Changed at the same point with ‘Buffered’ in Buffermode. (Refer to the chapter 6.1.4 BufferMode input)
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(6) The numbers of parameter are as below.

No Parameter Item Description (O
0 Unit 0:pulse,1:mm,2:inch,3:degree -
1 Purses per rotation 1 ~4,294,967,295 [pulse] -
2 Travel per rotation 0.000000001 ~ 4,294,967,295 [Unit] -
3 Speed command unit 0:Unit/Time, 1:rpm -

LREAL Positive number [Unit/s, rpm]
4 Bas Speed limit (Change according to Unit, Pulses per rotation, -

asic
Travel per rotation, Speed command unit)
Parameter - " .

5 Emergency stop deceleration 0 or LREAL Positive number [Unit/s?] -
6 Encoder select 0O:Incremental Encoder,1:Absolute Encoder -
7 Gear ratio(Motor) 1~65,535 -
8 Gear ratio(Machine) 1~65,535 -
9 Operating mode of the reverse rotation 0:E.Stop, 1:Stop -

46 Position Control Range Expansion 0: Disable, 1: Enable -

10 S upper limit LREAL [Unit] -

11 S lower limit LREAL [Unit] -

12 Infinite running repeat position LREAL Positive number [Unit] -

13 Infinite running repeat 0:Disable, 1:Enable -

14 Command Inposition range 0 or LREAL Positive number [Unit] -

15 Tracking error over-range value 0 or LREAL Positive number [Unit] -

16 Current position compensation amount 0 or LREAL Positive number [Unit] -
17 Current speed filter time constant 0~100 -
18 Error reset monitoring time 1~1000 [ms] -
19 Extended SM limit during speed control 0:Don't detect, 1:Detect -

20 Parameter Tracking error level 0:Warning, 1:Alarm -

_ LREAL Positive number [Unit]
21 JOG high Speed T ] -
(Jog low speed ~speed limit ) [Unit/s]
LREAL Positive number [Unit]
22 JOG low Speed ) ) -
(< Jog high speed) [Unit/s]

23 JOG acceleration 0 or LREAL Positive number [Unit/ s7] -

24 JOG deceleration 0 or LREAL Positive number [Unit/ s7] -

25 JOG jerk 0 or LREAL Positive number [Unit/ s7]

26 Override mode 0: Specified by ratio, 1: Specified by unit

29 Backlash compensation value 0 or Long real (LREAL) positive number*1) [Unit] V1.30

Identifying range to reach the spindle
27 , fying rang P 0~100% -
NC rotation command speed
Parameter Identifying RPM to reach the spindle
28 ) 0~100rpm -
rotation zero speed
_ 0: Disable, 1: Motor ENC, 2: Built-in ENC1,
30 ] Select the Spindle Encoder o V1.30
NC Spindle 3: Built-in ENC2, 4: EtherCAT ENC
Axis Setting Number of pulses per rotation of the

31 ) 1~ 4294967295 V1.30

spindle EtherCAT encoder
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No Parameter Item Description oS
Spindle EtherCAT encoder position 0: I device, 1: M device V130
variable '

0~4095 (Spindle EtherCAT encoder position

33 Spindle EtherCAT encoder position variable = 0: 1) V130
address 0~524287 (Spindle EtherCAT encoder position '

variable = 1: M)
The P Gain of the Spindle Positioning

34 1~ 500 Hz V1.30
Mode
The Feed Forward Gain of the Spindle

35 o 0~ 100 % V1.30
Positioning Mode

0: Servo drive supported, 33: Reverse direction,
. . Z phase,
36 How to conduct the homing operation o V1.30
34: Forward direction, Z phase, 35: Set the
homing of the current position

37 Switch navigation speed of the homing Long real (LREAL) positive number*1) V130

operation '
o ) Zero navigation speed of the origin operation <
Zero navigation speed of the homing ) o o
38 . _ Switch navigation speed of the origin origin < V1.30
NC Spindle operation o
Oric Limit value of speed

rigin

9 Acceleration/deceleration of the homing 0 or Long real (LREAL) positive number*1) [Unit/

39 Setting . V1.30
operation S2]

40 Z phase variable 0: I device, 1: M device V1.30

0~131071 (Z phase variable = 0: 1)
41 Z phase address ] V1.30
0~16777215 (Z phase variable = 0: M)
) _ _ Long real (LREAL) positive number*1) (< Limit

42 Orientation velocity V1.30

value of speed)

43 Orientation direction 0: Forward direction, 1: Reverse direction V1.30

44 Orientation offset 0~360 V1.30

100 Encorderl unit 0: pulse, 1: mm, 2: inch, 3:degree -

101 Encorderl pulse per rotation 1~ 4294967295 -

102 Encorder1 travel per rotation 0.000000001 ~ 4294967295 -

0:CW/CCW 1 multiplier, 1:PULSE/DIR 1
multiplier
) 2:PULSE/DIR 2 multiplier, 3:PHASE A/B 1
103 Encorderl pulse input o -
Encoder multiplier
Parameter 4:PHASE A/B 2 multiplier, 5: PHASE A/B
Amultiplier
104 Encorderl max. value (Encoderl min. value + 1) ~ 2147483647 -
105 Encorderl min. value -2147483648 ~ (Encoderl max. value - 1) -
0: No use, 1: 500kPPS
106 Encoderl input filter value 2: 200kPPS, 3: 100kPPS -

4: 10kPPS, 5: 1kPPS
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No Parameter Item Description oS

6: 0.1kPPS
107 Encoderl Speed unit 0: Unit/sec, 1: Unit/min, 2: rpm V1.10
108 Encoderl Position filter time constant 0~1000 ms V1.10
109 Encoderl Position Latch 0: Disable, 1: Enable V1.40
200 Encorder2 unit 0: pulse, 1: mm, 2: inch, 3:degree -
201 Encorder2 pulse per rotation 1~ 4294967295 -
202 Encorder?2 travel per rotation 0.000000001 ~ 4294967295 -

0:CW/CCW 1 multiplier, 1:PULSE/DIR 1

multiplier

) 2:PULSE/DIR 2 multiplier, 3:PHASE A/B 1

203 Encorder2 pulse input o -

multiplier

4:PHASE A/B 2 multiplier, 5: PHASE A/B

Amultiplier
204 Encorder2 max. value (Encoder2 min. value + 1) ~ 2147483647 -
205 Encorder2 min. value -2147483648 ~ (Encoder2 max. value - 1) -

0: No use, 1: 500kPPS
206 Encoder2 input filtter value 2: 200kPPS, 3: 100kPPS -

4: 10kPPS, 5: 1kPPS

6: 0.1kPPS
207 Encoder2 Speed unit 0: Unit/sec, 1: Unit/min, 2: rpm V1.10
208 Encoder2 Position filter time constant 0~1000 ms V1.10
209 Encoder2 Position Latch 0: Disable, 1: Enable V1.40

*Remakl) LREAL range: 2.2250738585072e-308 ~ 1.79769313486232e+308
LREAL positive range: 0 ~ 1.79769313486232e+308 (Excluded 0)

6-55




Chapter6 Motion Function Block

6.3.16 Reset axis error (MC_Reset)

Motion Function Block

MC_Reset
BOOL — Execute Done |- BOOL
UINT — AXiS ====sssscsssecosscccoscccccccneann. Axis = UINT
BOOL — ErrorType Busy |~ BOOL

Error = BOOL
ErrorlD = WORD

Input-Output

UINT AXxis Specify the axis to be commanded (See 6.2.1 Setting Range by Product)
Input

BOOL Execute Reset the axis error in the rising Edge of input.

BOOL ErrorType The types of error to be reset (0: Axis error, 1: Common error)

Output

BOOL Done Indicate whether the axis error is successfully reset.

BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to reset the error of the relevant axis. When setting ErrorType to '0' and executing motion function

block in case the relevant axis is in ' ErrorStop' state, every axis error is reset and the axis state is switched to 'StandStill' or

'Disabled' state.

(2) If ErrorTypeiis set to ‘1’ and motion function block is executed, common error occurred in the relevant module is reset.

(3) Motion function block is executed in the rising Edge of Execute input.
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6.3.17 Touch probe (MC_TouchProbe)

Motion Function Block
MC_TouchProbe
BOOL — Execute Done |- BOOL
UINT —{ AXiS ==-=ssnsmnsmnemnemnemnemneeaaaaeaae. AXis [~ UINT
UINT — Triggerinput =======-ccccceeeen. Triggerinput = UINT
BOOL — WindowOnly Busy |~ BOOL
LREAL — FirstPosition CommandAborted - BOOL
LREAL — LastPosition Error =BOOL
ErrorlD -WORD
RecordedPosition |- LREAL
Input-Output
UINT Axis Specify the axis to be commanded (See 6.2.1 Setting Range by Product, Real
axis)
UINT Triggerinput Specify the signal to be used as a trigger. (0: TouchProbe 1, 1: TouchProbe 2)
Input
BOOL Execute TouchProbe function starts at the rising Edge of input.
BOOL WindowOnly Activate the window mode.
LREAL FirstPosition Specify the starting position of allowable area in the window mode.
LREAL LastPosition Specify the end position of allowable area in the window mode.
Output
BOOL Done Indicate that the trigger signal is successfully recorded.
BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL CommandAborted Indicate that the current motion function block is interrupted by other command.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
REAL RecordedPosition Output the axis position where the trigger occurs.
(1) This motion function block is to execute "TouchProbe' function which records the axis position at the time when the trigger
event occurs.

(2) TouchProbe function starts at the rising Edge of Execute input.

(3) Specify the signal to be used as a trigger in Triggerlnput. The value unable to be set causes "error Ox10E1".

(4) When activating the window mode, allowable area where accepts the trigger signal of axis can be set. Operation timing of
each signal when the window mode is activated is as below.
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Project
a4 FF XMC_Example *
AE Metwork Configuration
4% Undefined Network
5??, MewPLC [Local Ethernet Parameter]
% System Variable
4. NewPLC(XMC-E324)-Offline
& Global/Direct Variables
a-[& Parameter

B /O Parameter

> & Internal Parameter
a-[g Motion Data

4§ EtherCAT Parameter

Slave 2(L7MH - Standard E
4 @@ Axis Parameter
: Ais 1(Slave 1(L7NH - Standar
Axis 2(Slave 2(LTNH - Standar
(& Axis Group Parameter
-] NC Parameter

[ MNC Program
Q Cam Data
4 Main Task

> [## NewProgram
@ Cycle Task
4 @ Initialization Task

b [ Initialization

User Function/Function Block
.8 User Data Type

.. I@ Library

]
]
%

Slave 1(L7MH - Standard EtherAT drivsl

In the case of using Touch Probe, please set the slave parameters before use.
1. At XG50000, click the registration information of the servo drive.

v 2 x

Cpen

Add Item 4
Import From File L3
Export to File...

Cut Crl+X
Copy Ctrl=C
Paste Ctrl+V

Delete Delete

Maove Up
Move Down
Rearrange Items

Cable Redundancy Enable/Disable

Slav ion Information

Properties...

2. Select PDO Setting at the slave information window
-

General Info.

P05tins || oo sesgmene P00 Tpe e
SDO Parameter PDOs to Map:
Init Command Address Aag SM Index Name Data type o
Online Service Be1AD0 G121 Drive Status Output 1 UINT 7 m
v DAADT 3 B2122:0 Drive Status Output 2 UINT 2 E
0c1A02 - Feedback Speed INT 2 L
Oc1AD3 Command Speed INT 2
Following Emor DINT 4
Instantaneous Maximum Operation Over INT 2
DC-Link Voltage UINT 2
Single Tum Data UDINT 4
Multi Tum Data DINT 4
Waming Code UINT 2
Emmor Code UINT 2
Controlword UINT 2 -
4 1 ] r
Mapped Objects:
PDO Assignment N Data type
PDO Setting Statusword UINT, 2
Postion Actual Value DINT 4
T ) [ oo ][_setem

LSTELECTI?IC
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3. Select Touch Probe item in the edit window and click the arrow(downward), and include it in the PDO
communication data. Touch Probe related PDO item are as follows.

1) RxPDO

Touch Probe function (Ox60B8)

2) TxPDO

Touch Probe function (0x60B8)
Touch Probe status (0x60B9)
Touch Probe 1 forward direction position value (OX60BA)
Touch Probe 1 backward direction position value (0x60BB)
Touch Probe 2 forward direction position value (Ox60BC)

Touch Probe 2 backward(0x60BD)

At the PDO edit window, select the forward direction position value for Touch Probe 2, and select the down arrow.
For some servo drive, a PDO setting error (0xF22) may occur, preventing connection to the servo drive. In such a
case, the number of PDOs selected should be adjusted (deselect unused PDOs) as shown on the right.

PDO Assignment: el =s TxPDO hd
PDOs to Map:

Address Hag SM Index Name Data type Size(Bytes) -~
< 1AD0 (x60B0:0 Positon Offset DINT 4
v x1AD1 3 (x60B1:0 Velocity Offset DINT 4
ke 1A02 E0B2:0 Torque Offset INT 2
k1403 e60BE:0 Touch Probe Function UINT 2
ke60BS:0 Touch Probe Status UINT 2
[ 0 : Touch Probe 1 Positive Fdge Fosition V' DINT 4
G0BE:0 Touch Probe 1 Negative Edge Position DINT 4
60BC:0 Touch Probe 2 Positive Edge Position DINT 4

60ED:0 Touch Probe 2 Negative Edge Position DINT 4 =

60ED:0 Positive Torque Limit Value UINT 2 T
e60E1:0 Negative Torque Limit Value UINT 2

(60F4:0 Following Emor Actual Value DINT 4 -

4 m 3
e D PDO Selection IJ.O:(J.AOJ.—VI @
Mapped Objects:
V| PDO Assignment = N Data type Size(Bytes)
V| PDO Setting c6041:0 Statusword UINT 2
(e6064:0 Posttion Actual Value DINT 4
| Top ” Up ” Down H Bottom

4. After PDO item is edited, must write ‘EtherCAT parameter’ in motion controller.
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Exacuta

Trigger Event Sign

Done

*

Permissible range

End Paoint

Start Point +

1 1 b
Location is not recorded Lacation is recarded

< In case Touch Probe function is the window mode, Operation timing >

® In case of Permissible range start point < Permissible range end point

- - =
End point of o End point of o

20T Start point of
Permissible range Fermissible ranqge

Fermissible range

Permissible range

Start point of
Faermissible range

® In case of Permissible range start point > Permissible range end point
- -

Start point of 0 Start point of ]
Parmissible range Permissible range

End point of
Farmizsible ranqe

End point of
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6.3.18 Abort trigger events (MC_AbortTrigger)

Motion Function Block

MC_AbortTrigger

BOOL — Execute Done |~-BOOL
UINT — Axis Axis |- UINT
UINT — Triggerinput =========ccccceeee Triggerinput [~ USINT

Busy |- BOOL
Error —~BOOL

ErrorlD = WORD

Input-Output
UINT Axis Specify the axis to be commanded
(See 6.2.1 Setting Range by Product, Real axis)

UINT Triggerinput Specify the trigger signal to be disengaged. (0: TouchProbe 1, 1: TouchProbe 2)
Input

BOOL Execute The trigger on standby in the relevant axis in the rising Edge is disengaged.
Output

BOOL Done Indicate the state of motion function block completion.

BOOL Busy Indicate that the execution of mation function block is not completed.

BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to disengage the trigger which is on standby in the relevant axis.
(2) Specify the trigger signal to be disengaged in Triggerinput. The value unable to be set causes "error OxX10E1".
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6.3.19 Superimposed operation (MC_MoveSuperimposed)

Motion Function Block
MC_MoveSuperimposed
BOOL — Execute Done |- BOOL
UINT =] AXIiS ====scceeeemecmcnccmmmeccccccannas Axis = UINT
BOOL — ContinuousUpdate Busy |~ BOOL
LREAL — Distance Active =BOOL
LREAL — VelocityDiff CommandAborted =BOOL
LREAL — Acceleration Error -BOOL
LREAL — Deceleration ErrorID - WORD
LREAL — Jerk CoveredDistance |~ LREAL
Input-Output
UINT Axis Specify the axis to be commanded (See 6.2.1 Setting Range by Product)
Input
BOOL Execute Give a Superimposed operation command to the relevant axis in the rising Edge.
) Specify the update setting of input value.
BOOL ContinuousUpdate . ) ] . .
(Refer to 6.1.5.Changes in Parameters during Execution of Motion Function Block)
LREAL Distance Specify the target distance. [u]
LREAL VelocityDiff Specify the added velocity. [u/s]
LREAL Acceleration Specify the added acceleration. [u/s?]
LREAL Deceleration Specify the added deceleration. [u/s?]
LREAL Jerk Specify the added change rate of acceleration/deceleration. [u/s?]
Output
BOOL Done Indicate whether to reach the specified distance.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted by other command
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
LREAL CoveredDistance Indicate tge distance moved with Superlmposed operation after Superimposed
command.

(1) This motion function block is a command issuing Superimposed operation order to the relevant axis.

(2) Superlmposed is a command ordering to move from the current position at the time of the command to the target distance
set by Distance input.

(3) The direction of the movement is determined by the positivity/negativity of the set distance. Positive distance (+ or no sign)
means forward movement, and negative distance (-) means reverse movement.

(4) After moving the target distance, when the velocity reaches 0, the command is completed and Done output is on.
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6.3.20 Superimposed operation halt (MC_HaltSuperimposed)

Motion Function Block

MC_HaltSuperimposed
BOOL — Execute Done —=BOOL
UINT = AXiS ===eceeccceccccccccccccccccccccnnn. Axis = UINT
LREAL — Deceleration Busy |=BOOL
LREAL — Jerk Active —-BOOL
CommandAborted |~ BOOL
Error —=BOOL
ErrorlD = WORD

Input-Output
UINT AXis Specify the axis to be commanded (See 6.2.1 Setting Range by Product)
Input
BOOL Exectte Give a Superimposed operation halt command to the relevant axis in the rising
Edge.
LREAL Deceleration Specify deceleration in time of stop. [u/s?]
LREAL Jerk Specify the change rate of acceleration/deceleration. [u/s?]
Output
BOOL Done Indicate that the speed of the relevant axis reaches 0.
BOOL Busy Indicate that the execution of function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Output the number of error occurred while motion function block is running.
WORD ErrorlD ICr:)dri::;taen tge distance moved with Superimposed operation after Superimposed

(1) This motion function block is a command issuing an order to halt Superimposed operation to the relevant axis.

(2) Halt command for Superlmposed operation is a command ordering to decelerate and halt at a given acceleration and jerk
at the time of performing the command.

(3) After moving the target distance, when the velocity reaches 0, the command is completed and Done output is on.
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6.4 Multi-Axis Motion Function Block

6.4.1 Camming run (MC_Camin)

Motion Function Block

BOOL —
UINT —
UINT —

LREAL —
LREAL —
LREAL —
LREAL —
LREAL —
LREAL —
LREAL —
UINT —
UINT —
UINT —
UINT —

MC_Camin
Execute InSync
Master =-=ccecceccccccccaccccccaccnnn Master
Slave =eseescceemeeciiiieeieeeeenaae. Slave
ContinousUpdate Busy
MasterOffset Active
SlaveOffset CommandAborted
MasterScaling Error
SlaveScaling ErrorID
MasterStartDistance EndOfProfile
MasterSyncPosition
StartMode
MasterValueSource
CamTablelD
BufferMode

— BOOL
— UINT

— UINT

— BOOL
— BOOL
— BOOL
— BOOL
— WORD
— BOOL

Input-Output

UINT Master Set the main axis. (See 6.2.1 Setting Range by Product)

UINT Slave Set the serve axis. (See 6.2.1 Setting Range by Product)

Input

BOOL Execute Give cam operation command to the relevant axis in the rising Edge.
Specify the update setting of input value.

BOOL ContinuousUpdate (Refer to 6.1.5.Changes in Parameters during Execution of Motion Function
Block)

LREAL MasterOffset Set the offset value of the main axis.

LREAL SlaveOffset Set the offset value of the serve axis cam table.

LREAL MasterScaling Specify the magnification of the main axis.

LREAL SlaveScaling Specify the magnification of the serve axis cam table.

LREAL MasterStartDistance | Specify the position of the main axis where cam operation of the slave.

LREAL MasterSyncPosition Specify the starting point at cam table when cam operation starts.
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Set the cam operation mode.
0: Cam table is applied as an absolute value (mcAbsolute)
UINT StartMode ) . ) . .
1: Cam table is applied as a relative value based on the command starting point
(mcRelative)
Select the source of the main axis for cam operation.
UINT MasterValueSource 0 : Synchronized in the target value of the main axis.
1 : Synchronized in the current value of the serve axis.
UINT CamTablelD Specify the cam table to operate. (See 6.2.1 Setting Range by Product)
Specify the sequential operation setting of motion function block.
UINT BufferMode
(Refer to 6.1.4.BufferMode)
Output
Indicate that cam operation is normally being fulfilled.
BOOL InSync _ o )
(Indicate that the serve axis is following the cam table.)
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
(1) This motion function block is to operate the serve axis cam depending on the main axis.
(2 Cam operation command can be given to the serve axis even if the main axis is in stop state.
(3) You must give cam operation abort (MC_CamOut) command to the serve axis or operate other motion function block to

4
)

©
@

6-65

stop cam operation.

If this motion function block is aborted by another command (BufferMode=0 of newly executed command), the cam
operation is stopped, and the CommandAborted output is on.

If another command is executed by Buffered while this motion function block is being executed (BufferMode=1~5 of newly
executed command), the operation of the cam profiled cycle is terminated, and then the newly executed command is run
subsequently. InSync / Busy / Active / CommandAborted / Error output of MC_Camin function block are all Off.

The axis is in 'Synchronized Motion' while this motion function block is running.

Set the offset of cam table to be applied in MasterOffset and SlaveOffset. MasterOffset sets the offset with the starting point
of the main axis, and SlaveOffset sets the offset with the starting point of the serve axis. Refer to the Figure below.
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Before After
Serve axis applying  applying
Position
Main, Serve axis i - Main axis
starting point o iti
gp MasterOffset Position
After
app lying
Serve axis
Position
Before
applying
A
SlaveOffset
Main, Serve axis Main axis
starting point

Position

(8) Set the magnification of cam data to be applied in MasterScaling and SlaveScaling. Set the magnification of the main axis
data in MasterScaling, and set the magnification of the serve axis data. Refer to the Figure below.

A

SlaveScaling = 2.0 -4

SlaveScaling = 1.0 -

After applying
SlaveScaling

After applying
MasterScaling

MasterScaling = 1.0 MasterScaling = 2.0

>

(9) MasterSyncPosition input specifies the position of the main axis within the table where the synchronization of actual cam operation is
completed, and MasterStartDistance input specifies the relative position of the main axis where the synchronization starts. If unable to

position is shorter than MasterStartDistance), synchronized operation starts at Cycle 2.

start synchronized operation at Cycle 1 as shown below (if the distance from the start position to the synchronized operation start

Serve axis
Position

SlaveOffset :;

Camming run -

Synchronization

Synchronized Operation
| section L section _
e N "
SN SON
'3 R /) |
v Cycle Vo Cyclel? Cycle 3
1% | H |
S S +—
|

Start Position

»
-

MasterOffset

<

MasterSyncPosition

MasterStartDistance

<In case MasterScaling is 1.0 >

Main axis
Position
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Synchronization Synchronized Operation
I section . section -
I PR INR D <4
Serve axis I R s |
Position | K .
veuy | -
N [
oL |
‘.',o‘l |
e A _ d—
SlaveOffset I |
Y -
Camming run < > |e Main axis
Start Position Masterdifset MasterStartDistance Position
> MasterSyncPosition

<In case MasterScaling is 2.0 >

MasterSyncPosition position is based on the position within the cam table, and actual synchronization position is decided by
considering MasterOffset and MasterScale parameters.

The serve axis starts moving to the synchronization position from the distance of the input value away based on the position where
MasterSyncPosition is actually applied. If it is before starting moving, the serve axis waits at the relevant position in stop state, and if the
serve axis is already in the section to move to the synchronization position at the beginning of the command, takes back the position of
the synchronization starting point by the length of a table until it escapes the MasterStartDistance range.

Actual synchronization position can vary depending on MasterScaling and SlaveScaling because MasterSyncPosition is a value

based on the inside of cam table, but MasterOffset and MasterStartDistance value remain unaffected.
(10) If the ContiunuousUpdate input is On, the changed parameter can be applied.

Only MasterOffset, SlaveOffset, MasterScaling, SlaveScaling, MasterStartDistance, MasterSyncPosition can be updated

(However, In InSync=0n case, MasterOffset, SlaveOffset, MasterScaling, SlaveScaling can be updated.
(12) Once cam operation starts normally, InSync output is On, and EndOfProfile output is 1 scan On every time one cam table operation

is completed.

Main axis
Position

MasterSyncPosition
A

MasterStartDistance

Y

Synchronization . . .
Synchronized operation section Time

|
|
I= section it
Serve axis '
Position :
|
|
|
| | >
| I Time
InSync i
|
EndOfProfile ' |
<> | Scan
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(12) Cam operation mode is set in StartMode. Setting range is 0 or 1, and the input value outside the setting range causes an

error.

(13) MasterValueSource selects the source of the main axis to be synchronized. If it is set to 0, the serve axis performs cam
operation based on the command position of the main axis which is calculated in motion controller, and if it is set to 1, the
serve axis performs cam operation based on the current position which is received by communication in servo drive of main

axis.

(14) CamTablelD sets the number of cam table to be applied to cam operation. Setting range is 1~32, and the input value

outside the setting range causes error "0x1115" in motion function block.

(15) The relevant axis is in "SynchronizedMotion" state while this motion function block is running.

(16) Example program

This example shows the movement of the main-axis from 0 to 200,000 positions after generating a cam profile and then

executing MC_CAMIN command on the sub-axis.
(@ Function block setting

[® User cam editor [ESSEERT > ]
Setting 1 (Range
Position
Intp.
Main Ax pos Sub. Ax. pos metﬂod
1 0.00000 0.00000 Cubic
2 1000000000 15000.00000 Cubic
3 2000000000 25000.00000 Cubic
4 3000000000 30000.00000 Cubic
5 4000000000 34000.00000 Cubic
[ 50000.00000 5000.00000 Cubic
7 50000.00000 4000.00000 Cubic
g 70000.00000 0000.00000 Cubic
9 S0000.00000 5000.00000 Cubic
10 | 90000.00000 5000.00000 Cubic
11 | 100000.00000 0.00000 Cubic x|
12
13
14
19000 2
18000 =
17000 z
9
20
21
22
23
24
5
(5]
7
=]
9
30
31
32
Settings
- Start slope 1.00000
0 10000 20000 30000 40000 50000 60000 70000 80000 90000 100000 End slope 2.00000
| Main Ax. pos. | Sub. Ax pos Sub. Ax. spd Sub. Ax. acc. Sub. Ax jerk
Currentvalue| 0.00000 0.00000 0.00000 0.00000 0.00000 oK ] | Cancel
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(17) Application example program

This example shows the movement of the main-axis from 0 to 200,000 positions after generating the same profile and then

executing C_CAMIN command where MasterSyncPosition and MasterSyncDistance are set to 80,000 in sub-axis.

(a) Function block setting

0
MC_CAMIN
il MC_CAIIN
—m ute InSynct X7
1 1 1
WC_NOVERELAT I VE
e
——l}——————fFxecute W NNERELATINE Daone} s Master  JMaster--- -~ Master|
1 ! H 2
Axisl [ S nnnnnnmnnnnmannnnnnnaas Axl Slave  S1avEesserssnennnsannimannannnsnnnnnnnnnsSlavel
0 0 o 1
Cont i nousll Contingusl)
pdate3]  ont inouslipdate Busy} pdate3d  Cont inouslipdate Busyt I3
2.00000000 0 000000000 0
00000000+ 00000000+
o0s 000
MasterQffs
Distancedl {istance Act ivey etdd Master(ftset Activel D04
100000000 0 000000000 0
00000000e+ 00000000+
04 [ii1]
Slavelffse
VYelocitydl {elocity Commandibor ted) 133 {S1avalffset Conmandiborted|
1., 00000000 0 100000000 0
00000000+ 00000000+
4 i)
Acce |erati Masterdcal
o1 Acea| erat ion Erro ima33  MasterScaling Errar]
1., 00000000 1620000 100000000 1620000
00000000e+ 00000000=+
04 000
Decelerati SlaveScal i
o3l {Deceleration Error |} ngdi  {SlaveScaling Error|0}
000000000 800000000 0
00000000+ 03000000e+
000 004
MasterStar
tlistonced
Jerk3l  Yerk 3 PMasterStartDistance EndDtProf i lef
0 8.00000000
03000000+
00
Bufferdode MasterSync
31 Buf f erMode Pasition33 PasterSyncPosition
1
StartHoded
3 fStartMode
0
Masterialu
Sourcedd MasterValueSource
1
CanTablelD
3 LauTeblelD
0
Buf{ erMode
k) Buf f erMode
(b) Timing diagram
oN
E | MC_MoveRelative On ‘
OFF =
oN -
DFFE MC_MoveRelative Done r |
on
: MC_Camin On |
OFF =
oN
E MC_CamlIn Busy |
OFF
OoN -
E MC_Camln Active |
OFF =
on
:E MC_CamiIn Insync |
OFF =
oN
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6.4.2 Camming stop (MC_CamOut)

Motion Function Block
MC_CamOut
BOOL — Execute Done —-BOOL
UINT = Slave =--=--==-scesmeemcemnamnaaneaas Slave [~ UINT
Busy —=-BOOL
Error =BOOL
ErrorlD = WORD

Input-Output
UINT Slave Set the serve axis. (See 6.2.1 Setting Range by Product)
Input
BOOL Execute Give cam operation stop command to the relevant axis in the rising Edge.
Output
BOOL Done Indicate the state of motion function block completion.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block immediately disengages cam operation running in the serve axis.

(2) If motion function block of which BufferMode is Aborting in the serve axis where cam operation is running, cam operation is
automatically disengaged and the relevant motion function block is executed. To execute cam operation abort
(MC_CamOut) motion function block, the relevant axis do operation which keeps the speed at the time when cam
operation is disengaged. If you want to completely stop the serve axis, use stop (MC_Halt) or immediate stop (MC_Stop)
motion function block.

(3) When MC_CamOut motion function block is executed, the InSync output of MC_Camin function block and the
Synchronized status flag (_AXxx_Synchronized) is off.

(4) Example program
This example shows generating a cam profile, executing MC_CAMIN command on the sub-axis, moving the main-axis to
the 200,000 position, and then executing MC_CAMOUT. The sub-axis maintains the velocity at the time when the cam
operation is terminated.
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(@ Function block setting
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(b) Timing diagram
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6.4.3 Electrical gearing run (MC_Gearin)

Motion Function Block

MC_Gearin

BOOL — Execute InGear |~ BOOL

UINT — Master -=--eccecccccccccccccccccenes Master = UINT

UINT — Slave =--ccecccccccccccccccccaccccnces Slave = UINT
BOOL — ContinousUpdate Busy |- BOOL
INT — RatioNumerator Active ~-BOOL
UINT — RatioDenominator CommandAborted |~ BOOL
UINT — MasterValueSource Error =BOOL
LREAL — Acceleration ErrorlD = WORD

LREAL — Deceleration
LREAL — Jerk
UINT — BufferMode

Input-Output
UINT Master Set the main axis. (See 6.2.1 Setting Range by Product)
UINT Slave Set the serve axis. (See 6.2.1 Setting Range by Product)
Input
BOOL Execute Give gear operation command to the relevant axis in the rising Edge.
Specify the update setting of input value.
BOOL ContinuousUpdate (Refer to 6.1.5.Changes in Parameters during Execution of Motion Function
Block)
INT RatioNumerator Specify the numerator of gear ratio. (-32768 ~ 32767)
UINT RatioDenominator Specify the denominator of gear ratio. (0 ~ 65535)
Select data of the main axis to be synchronized.
UINT MasterValueSource 0: Synchronize in the command position of the main axis.
1: Synchronize in the current position of the main axis.
LREAL Acceleration Specify the acceleration at the beginning of gear operation synchronization. [u/s?]
LREAL Deceleration Specify the deceleration at the beginning of gear operation synchronization. [u/s?]
LREAL Jerk Specify the change rate of acceleration/deceleration. [u/s®]
UINT BufferMode Specify the sequential operation setting of motion function block.

(Refer to 6.1.4.BufferMode)
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Output

BOOL InGear Indicate that gear operation is running by applying gear ration.

BOOL Busy Indicate that the execution of motion function block is not completed.

BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is an operation to synchronize the speed of the main axis and the serve axis depending on gear
ratio which is set.

(2) Giving gear operation abort (MC_GearOut) commands to the relevant axis or execution of other motion function block allow
disengaging gear operation.

(3) RatioNumerator and RatioDenominator set the numerator and denominator to be applied to the serve axis respectively. If
the numerator is set to negative number, the rotation direction of the serve axis is the opposite of the main axis.

(4) MasterValueSource select the data of the main axis which is a standard of synchronization. If it is set to O, synchronization
operation is based on the command position of the main axis of motion controller, and if it is set to 1, synchronization
operation is based on the current position. Other values set besides these two make Error of motion function block On and
cause “0x1114” in ErrorID.

(5) If this motion function block is aborted by another command (BufferMode=0 of newly executed command), the cam
operation is stopped, and the CommandAborted output is on.

(6) If another command is executed by Buffered while this motion function block is being executed (BufferMode=1~5 of newly
executed command), the status of the gear operation (InGear phase) is terminated, and then the newly executed command
is run subsequently.

InGear / Busy / Active / CommandAborted / Error output of this function block are all Off.

(7) When this motion function block is executed, the serve axis is synchronized with the main axis through
acceleration/deceleration at the speed in synch with the relevant gear ratio.

(8) The serve axis is in 'SynchronizedMotion' while this motion function block is running.

Velocity Yelocity
&
~InGeaar phase « Execute MC_Gearin
Acceleration = < - Deceleration
/ = «InGear phase
-
Execute Time Time
MC_GearlM

(9) The changed parameters can be applied when ContinuousUpdate input is On. Only RatioNumerator, RatioDenominator,
Acceleration, Deceleration input can be updated. (However, in case of InGear=On case, RatioNumerator, RatioDenominator
input can be updated)

(10) Example program
This example shows the operation of 2—axis up to 50,000,000 when moving l-axis (main-axis) to 100,000,000 after
executing MC_Gearln command on axis 2(sub-axis) at the current position of 0.
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(&) Function block setting

1
MC_GEARIN
AT HE_GEARTN
—lt vecute InGearf  ¥MX9
1 1 1
MC_MOYERELAT IVE
a2 WC_MOVERELAT [VE
—l———Ex=ecute Donet  EMES Master  Master-----comvemmoio o Master,
1 1 2 2
fiis] iig- - hist Slave  451ave-----mo e Slavel
] 0 ] 1
Cont inousl Cont ingusl
pdatedd  {Continouslpdate Busyr X3 pdatedt  {Continouslpdate Busy| M7
1. 00000000 0 1 1
000000nDe-+
008
Rat | ohumer
Distanceds {Distance hotivel  BHRd atordb  {RatioMumerator hct el M8
1. 00000000 0 2 0
00000000e-+
on?
Rat i aDenom
Yelocitydh {Velocity CommandAborted- inatordG  {Ratiolenoninator Conmandiborted
1. 00000000 0 ] 0
00000000e-
on?
hccelerati Masterialu
fcceleration Errort elourcedf MastervalueSource Error]
1. 00000000 16#0000  1.00000000 1E#0000
00000000+ 00000000+
on? oo?
Decelerati heoelerati
Deceleration ErrorlO: hoeeleration ErrorlD|
0. 00000000 1. 00000000
000000+ 00000000+
0oo oo?
Decelerati
Jerkd qlerk Deceleration
] 0, 00000000
00000000e-+
[ilKl]
Buf f erMade
35 Buf { ertode Jerk36  qlerk
]
Buf f ertode
3 Buf f ertode
(b) Timing diagram
oN
o1 MC_MoveRelative On |
- [ MC_MoveRelative Busy [ |
. | MC_MoveRelative Active | |
U"{ MC_MoveRelative Done | |
OFF
oN
| [~ MC_Gearln On |
on
L | MC_Gearln Bus:
OFF Y
un-E | MC Gearln Active |
ON
O"-E I InGear |
o AXxx Synchronized(%JXxx.84 )
OFF Y
100M e ——
SOM ’_,,»-”‘
i) ’_,,--’ -
TOM o -
oM /_.—"'"—
cou Axislposition -~
— e
oM e . - ——
T Axis2positon "
30M /’_,.r"' __.w“"ﬂ
20M s —
— e . .
o [t Axis1 velocity _
e o Asweloety e
[ 500 1000 1500 2000 2500 3000 3500 4000

LSeEectric | 6-76




Chapter5 Motin Functin Block

6.4.4 Electrical gearing disengage (MC_GearOut)

Motion Function Block
MC_GearOut
BOOL — Execute Done |- BOOL
UINT — Slave ===---cccceeeeeccccnccceeeccnnee Slave |~ UINT
Busy |—=-BOOL
Error —BOOL
ErrorlD = WORD
Input-Output
UINT Slave Set the serve axis. (See 6.2.1 Setting Range by Product)
Input
Specify the sequential operation setting of motion function block.
UINT BufferMode
(Refer to 6.1.4.BufferMode)
Output
BOOL Done Indicate the state of motion function block completion.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block immediately disengages gear operation running in the spindle.

(2 If mation function block of which BufferMode is Aborting in the spindle where cam operation is running, gear operation is
automatically disengaged and the relevant motion function block is executed. If gear operation abort (MC_GearOut) motion
function block is only to be executed, the relevant axis performs operation to maintain the speed at the time when gear
operation is disengaged. To completely stop the spindle, use stop (MC_Halt) or immediate stop (MC_Stop) motion function
block.

(3) Example program

After the execution of MC Gearln command in sub-axis at the current position of 0, ContinuousUpdate of main-axis is set to
1, and then the velocity is gradually changed (1,000,000 - 2,000,000 - 3,000,000). This examples show the operation to
ensure that the velocity of sub-axis is no longer changed (b) by executing MC_GearOut command when the velocity of
main-axis is 2,000,000.
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6.4.5 Electrical gearing by specifying the position (MC_GearInPos)

Motion Function Block

MC_GearlnPos

BOOL — Execute InSync f=BOOL
UIMT = MESIEM »essssnressnrnssnsmsnnsnanannn Master p=LUINT
UINT — Slave --secemmemmmmmmrcmrmeseeeeeaes Slave = UINT

INT — RatioMurmerator StartSync —-BOOL
UINT o RatinDenominator Busy (—BOOL
UINT — MasterValueSource Active f=BOOL

LREAL o MaslerSyncPosition  CommandAborted =BOOL

LREAL « SlaveSyncPosition Error f=BOOL

UINT o SyncMode
LREAL < MasterStartDistance
LREAL - Velocity
LREAL — Acceleration
LREAL = Deceleration
LREAL — Jerk

UINT o Buffertode

ErrorlD —WORD

Input-Output
UINT Master Set the main axis. (See 6.2.1 Setting Range by Product)
UINT Slave Set the serve axis. (See 6.2.1 Setting Range by Product)
Input
BOOL Execute Give a gear operation command to the relevant axis in the rising Edge.
INT RatioNumerator Specify the numerator of gear ratio. (-32768~32767)
UINT RatioDenominator Specify the denominator of gear ratio. (0~65535)
Select the standard of the main axis value to be synchronized.
UINT MasterValueSource 0(mcSetValue): Synchronize in the target position of the main axis.
1(mcActualValue): Synchronize in the current position of the main axis.
LREAL MasterSyncPosition Specify the position of the main axis where gear operation starts.
LREAL SlaveSyncPosition Specify the position of the spindle where gear operation starts.
UINT SyncMode Unused
LREAL MasterStartDistance | Specify the distance of the main axis where synchronization starts.
LREAL Velociy Specify the maximum speed of the spindle at the beginning of synchronization.

[u/s]
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LREAL Acceleration

Specify the maximum acceleration of the spindle at the beginning of

synchronization. [u/s?]

LREAL Deceleration

Specify the maximum deceleration of the spindle at the beginning of

synchronization. [u/s?]

LREAL Jerk Specify the change rate of acceleration/deceleration. [u/s®]

UINT BufferMode

Specify the sequential operation setting of motion function block.
(Refer to 6.1.4.BufferMode)

Output

BOOL InSync

Indicate that gear operation is normally being fulfilled as the specified gear ratio is

applied.

BOOL StartSync Indicate synchronization is starting.

BOOL Busy Indicate that the execution of motion function block is not completed.

BOOL Active Indicate that the current motion function block is controlling the relevant axis.

BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.

BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.

(1)
)
3

4)

®)

©

)

@)

©)

This motion function block is an operation to synchronize the speed of the main axis and the spindle in the set position
depending on gear ratio which is set in the specific position.

Giving gear operation abort (MC_GearOut) commands to the spindle or operation of other motion function block allow
stopping gear operation.

RatioNumerator and RatioDenominator set the numerator and denominator of gear ratio to be applied to the spindle
respectively. If the numerator is set to negative number, the rotation direction of the spindle goes into reverse of the main
axis.

MasterValueSource selects the source of the main axis to be synchronized. If it is set to 0 (mcSetValue), synchronization is
performed by putting the target position of the main axis in the current motion control period as a source, and if it is set to
1(mcActualValue), synchronization is performed by putting the current position of the main axis got feedback from the
current motion control period as a source. Other values set besides these two cause "error 0x10D1".

Input the positions of the main axis and the spindle where gear operation is completed synchronization in
MasterSyncPosition input and SlaveSyncPosition input respectively. Input the distance where the spindle starts
synchronization in MasterStartDistance input, and the spindle starts synchronization at the position away the distance set in
MasterStartDistance input from the position set in MasterSyncPosition input.

Once synchronization starts, StartSync output is On. When synchronization is completed and gear operation starts,
StartSync output is Off and InSync output is On.

If this motion function block is aborted by another command (BufferMode=0 of newly executed command), the cam
operation is stopped, and the CommandAborted output is on.

If another command is executed by Buffered while this motion function block is being executed (BufferMode=1~5 of newly
executed command), the status of gear operation (InGear phase) is terminated, and then the newly executed command is
run subsequently.

InSync / Busy / Active / CommandAborted / Error output of this function block are all Off.

The spindle is in 'SynchronizedMotion' while this motion function block is running.
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(10) The changed parameters can be applied by re-executing the function block (Execute input is On) before the command is
completed. Only RatioNumerator, RatioDenominator, MasterSyncPosition, SlaveSyncPosition, MasterStartDistance, Velocity,
Acceleration, Deceleration input can be updated. (However, in case of InGear=0n, RatioNumerator, RatioDenominator input

can be updated.
(11) Example program

This example program executes MC_GearlnPos function block in which sub-axis starts synchronization from a position
away as long as the distance of MasterStartDistance(500,000) from MasterSyncPosition(1,000,000), and executes
MC_MoveRelative for relative movement to the 2,000,000 position. Once synchronization starts, StartSyncoutput is on (a)
and when the synchronization is completed and gear operation starts, StartSync output is off, and InSyncoutput is on. (b)
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(&) Function block setting

(b) Timing diagram
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(12) Application example program

This example program shows MC_GearlnPos Active and InSync being off and gear operation being terminated when
MC_GearOut command is issued on 2-axis at (a) position during the motion shown in the basic example program. (Gear

operation termination can be verified by 1-axis that stops and 2-axis that continues to operate)

(a) Function block setting
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6.4.6 Phase compensation (MC_Phasing)

Motion Function Block
MC_Phasing
BOOL — Execute Done |~-BOOL
UINT — Master ==========ccccmmmcnaccccaana-an Master — UINT
UINT — Slave --==---ccecmmmcmmmacmcnnccannas Slave [~ UINT

LREAL — PhaseShift Busy [-BOOL

LREAL — Velocity Active —-BOOL

LREAL — Acceleration CommandAborted —-BOOL

LREAL — Deceleration Error —BOOL

LREAL — Jerk ErrorlD - WORD

CoveredPhaseShift - LREAL
Input-Output
UINT Master Set the main axis. (See 6.2.1 Setting Range by Product)
UINT Slave Set the serve axis. (See 6.2.1 Setting Range by Product)
Input
BOOL Execute Give a phase compensation command to the relevant axis in the rising Edge
LREAL PhaseShift Specify the main axis compensation amount.
LREAL Velocity Specify the phase compensation velocity. [u/s]
LREAL Acceleration Specify the acceleration. [u/s?]
LREAL Deceleration Specify the deceleration. [u/s?]
LREAL Jerk Specify the change rate of acceleration/deceleration. [u/s®]
Output
BOOL Done Indicate whether to reach the specified phase compensation distance.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
_ Continuously output the compensation amount reflected while the phase

LREAL CoveredPhaseShift compensation is running
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(1)

2
©)

)

®)

6-85

This motion function block performs phase correction of axis during synchronous control operation. Phase correction is
performed on the main-axis position referred to by sub-axis in synchronous control operation, to perform synchronous
control operation of the sub-axis to the corrected main-axis position.

Once phase correction command is executed, the current position of the main-axis is phase-corrected using the phase shift
setting at PhaseShift- Velocity / Acceleration /Deceleration / Jerk.

Phase correction does not change the actual command position or current position of the main-axis. Phase correction is
performed on the main-axis position referred to by sub-axis in synchronous control operation. In other words, the main-axis
does not know that phase correction is executed by the sub-axis.

Phase correction of the same amount can be performed again from the current position by re-executing the function block
(Execute input is on) before the command is completed. In other words, phase shift is a relative value from the execution
point.

After executing phase correction command, when the phase shift is reached, Done output is on.
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6.5 Group Motion Function Blocks

6.5.1 Adds one axis to the group (MC_AddAxisToGroup)

Motion Function Block

MC_AddAxisToGroup
BOOL — Execute Done
UINT — AxesGroup ==--======scccecee-- AxesGroup
UINT — AXiS =cececcccmceccccnccccaccccccccncae.. Axis
UINT — IdentinGroup Busy
Error
ErrorlD

— BOOL
— UINT
— UINT
— BOOL
— BOOL
— WORD

Input-Output
UINT AxesGroup Set the group where the relevant axis is added. (1 ~ 16 : Group 1 ~ Group 16)
UINT A Set the axis to be added to the relevant group.

(See 6.2.1 Setting Range by Product)
Input
BOOL Execute Give group axis addition command to the relevant axis in the rising Edge.
UINT IdentinGroup Set the ID of the relevant axis to be used in the relevant group. (1~10)
Output
BOOL Done Indicate the state of motion function block completion.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
(1) This motion function block adds Axis specified axis to the axis group specified in AxesGroup input.

2

ID in the axis group specified to IdentinGroup must have unique value for each axis. (ID of each axis must be different.)

Maximum 10 axes can be included in each axis group, axis ID can be specified in the range of 1~10. If the specified axis

number is outside the range, “error 0x0006” occurs, and if numbers in the axis group overlap, “error 0x2051” occurs.

3)

Group

Name

Aoz group 1

Fuis 01

: None

Pods 02

0: None

Pods 03

0: Nene

Fods 04

0: Nene

Pods 05

0: None

Audis Group

Parameter Fods 06

0: None

Fods 07

0: None

Ads 08

0: None

Hods 09

0: None

Fods 10

0: Nene

Intp. speed Max

20000000 u/s

AXxis group setting can be performed in the same way at XG5000 axis group parameter setting.
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6.5.2 Removes one axis from the group (MC_RemoveAxisFromGroup)

Motion Function Block

MC_RemoveAxisFromGroup

BOOL —] Execute Done [~ BOOL
UINT =] AxesGroup =--=======cccececaae AxesGroup [~ UINT
UINT — IdentinGroup Busy —-BOOL

Error —BOOL

ErrorlD - WORD

Input-Output

UINT AxesGroup Set the group where the relevant axis is removed. (1 ~ 16 : Groupl ~ Group 16)

Input

BOOL Execute Give group axis exclusion command to the relevant group in the rising Edge.
Set the axis number in the relevant group to be removed from the relevant

UINT IdentinGroup
group. (1~10)

Output

BOOL Done Indicate the state of motion function block completion.

BOOL Busy Indicate that the execution of motion function block is not completed.

BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block removes the axis which is specified to IdentinGroup in the axis group specified in AxesGroup
input.

(2) If the execution of group axis exclusion is tried when the axis group is not in GroupDisabled, GroupStandBy, and
GroupEtrrorStop state, "error 0x2003 or 0x2004 or 0x2005" occurs and the axis is not removed. In other words, the axis

cannot be removed when the axis group does not completely stop.
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6.5.3 Removes all axes from the group (MC_UngroupAllAxes)

Motion Function Block

MC_UngroupAllAxes

BOOL — Execute Done |- BOOL
UINT —] AxesGroup =----========-------- AxesGroup |— UINT

Busy —=BOOL

Error =BOOL

ErrorID |- WORD

Input-Output
UINT AxesGroup Set the group where every axis is to be removed. (1 ~ 16 : Group 1 ~ Group 16)
Input
BOOL Execute Give MC_UngroupAllAxes command to the relevant group in the rising Edge.
Set the axis number in the relevant group to be removed from the relevant
UINT IdentinGroup
group.
Output
BOOL Done Indicate the state of motion function block completion.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block removes every axis which belongs to the axis group specified in AxesGroup input.

(2) If this motion function block is executed when the axis group is not in GroupDisabled, GroupStandBy, and GroupErrorStop

state, "error 0x2003 or 0x2004 or 0x2005" occurs and the axis is not removed. In other words, the axis cannot be removed

when the axis group does not completely stop.

(3) When the axis which belongs to the group is successfully removed, the relevant group is switched to GroupDisabled state.
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6.5.4 Changes the state for group from GroupDisable to GroupEnable (MC_GroupEnable)

Motion Function Block

MC_GroupEnable

BOOL — Execute Done [~ BOOL
UINT —{ AxesGroup -------=========---- AxesGroup [~ UINT

Busy |—=BOOL

Error =BOOL

ErrorID |- WORD

Input-Output

UINT AxesGroup Set the group to be activated. (1 ~ 16 : Group 1 ~ Group 16)

Input

BOOL Execute Give group activation command to the relevant group in the rising Edge.
Output

BOOL Done Indicate the state of motion function block completion.

BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to activate the axis group specified in AxesGroup input.
(2 When giving this command to the axis group in GroupDisable state, the relevant axis group is switched to GroupStandby
state.

(3) This motion function block does not affect the power state of each axis in the relevant group.
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6.5.5 Changes the state for group from GroupEnable to GroupDisable (MC_GroupDisable)

Motion Function Block

MC_GroupDisable

BOOL _| Execute Done BooOL
UINT — AxesGroup =---========-------- AxesGroup |— UINT

Busy |—=BOOL

Error =BOOL

ErrorID |- WORD

Input-Output

UINT AxesGroup Set the group to be deactivated. (1 ~ 16 : Group 1 ~ Group 16)

Input

BOOL Execute Give group disablement command to the relevant group in the rising Edge.
Output

BOOL Done Indicate the state of motion function block completion.

BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to deactivate the axis group specified in AxesGroup input.

(2) The axis group which executes this motion function block is switched to GroupDisabled.

(3) This motion function block does not affect the power state of each axis in the relevant group.
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6.5.6 Performs the search home of all axes in the group (MC_GroupHome)

Motion Function Block

MC_GroupHome
BOOL — Execute Done |-BOOL
UINT —] AxesGroup =-===========cczcaue AxesGroup [~ UINT
LREAL[ ] — Position Busy |~ BOOL
UINT — BufferMode Active —-BOOL
CommandAborted |- BOOL
Error —=BOOL

ErrorlD -WORD
Input-Output
UINT AxesGroup Set the group returning to home. (1 ~ 16 : Group 1 ~ Group 16)
Input
BOOL Execute Give group homing command to the relevant group in the rising Edge.
LREAL[] Position Specify the absolute position of each axis when reference signal is detected.

Specify the sequential operation setting of motion function block.
UINT BufferMode
(Refer to 6.1.4.BufferMode)

Output
BOOL Done Indicate the state of motion function block completion.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to give homing command to the axis group specified in AxesGroup input.

(2 Homing method is operated as specified in servo parameter of the relevant axis in advance.

(3) In Position input, specify the absolute position to the array to be set when homing is completed or Reference Signal is
detected. Values in the array and the axis in the group correspond in the order of [1), @), ... ©), ). (1)~10 are the axis ID

in the axis group)

(4) The axis group is in 'GroupHoming' state while this mation function block is running, and it is switched to '‘GroupStandby’

state when motion function block is completed.

6-91




Chapter6 Motion Function Block

6.5.7 Sets the position of all axes in the group without moving (MC_GroupSetPosition)

Motion Function Block
MC_GroupSetPosition
BOOL — Execute Done |-BOOL
UINT — AxesGroup =--===========aaaaun AxesGroup |~ UINT
— Position Busy |~ BOOL
BOOL — Relative Active - BOOL
UINT — ExecuteMode CommandAborted - BOOL
Error = BOOL
ErrorlD —-WORD
Input-Output
UINT AxesGroup Select the group to set the current position. (1 ~ 16 : Group 1 ~ Group 16)
Input
Give group current position setting command to the relevant group in the rising
BOOL Execute
Edge.
LREAL[] Position Specify the position.
BOOL Relative 0: Position value=Absolute position, 1: Position value=Relative position
0: Immediately applied the position value,
UINT ExecuteMode . o
1: Applied at the same point with ‘Buffered’ of Buffermode
Output
BOOL Done Indicate the state of motion function block completion.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block sets the current position of the relevant axis group.

(2) Specify the position of each axis in the group to the array. When executing this mation function block, if Relative input is Off,

the position of the relevant axis is replaced by the Position input value, and if Relative input is On, the Position input value is

added to the current position of the relevant axis. Values in the array and the axis in the group correspond in the order of [,
@, ... ©, 40]. (1~ are the axis ID in the axis group)
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(3) ExcutionMode input specifies the setting point. If it is O, it is set immediately after the execution of a command, If it is 1, it is
set at the same point with ‘Buffered’ of sequential operation setting. The value unable to be set causes "error 0x201B”.
0 (mcimmediately): Change the value of parameter immediately after the execution of motion function block (rising Edge in

Execute input). If the relevant axis is running, the operation can be affected.

1 (mcQueued): Changed at the same point of ‘Buffered’ of Buffermode (Refer to 6.1.4.BufferMode).

(4) Example program
This example shows the change of the current position to position values (10,000,000/20,000,000/30,000,000) set in the
position variables when executing MC_GroupSetPosition function block at the status where 1-axis, 2-axis and 3-axis are set
as a single group.
(@ Function block setting

1
MC_GROUPSETFOSITION
M1 W _GROPSETPOS I TI0H
——|l———Fwecute AMHD
2 2
hwesBroup 4asesGroup-------—---o---- deshiroupt
. 0
Position {Position Busyl MK
0 0
Relative JRelative Errort  3M4
0 160000
EsxecutionM
ode {Execut ionMode Error|Of
(b) Timing diagram
ond
%MX1
OoN
MC_GROUPSETPOSITION.Busy
OFF
oN
MC_GROUPSETPOSITION.Done
oM
AR
= | Axis3 position
E AR
1su] AXis2 position
10M <
F #AA
ud Axis1 position
W T r P> & ' - r & R
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6.5.8 Stop the group immediately (MC_GroupStop)

Motion Function Block

MC_GroupStop

BOOL — Execute Done [~ BOOL
UINT — AxesGroup =--===========aaaeun AxesGroup |~ UINT
LREAL — Deceleration Busy |~ BOOL
LREAL — Jerk Active = BOOL

CommandAborted |=BOOL
Error —=BOOL
ErrorlD = WORD

Input-Output

UINT AxesGroup Set the group to stop immediately. (1 ~ 16 : Group 1 ~ Group 16)

Input

BOOL Execute Give group immediate stop command to the relevant group in the rising Edge.
LREAL Deceleration Specify the deceleration in time of stop. [u/s?]

LREAL Jerk Specify the change rate of acceleration/deceleration. [u/s]

Output

BOOL Done Indicate the state of motion function block completion.

BOOL Busy Indicate that the execution of motion function block is not completed.

BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to give an emergency stop command to the relevant axis group.

(2) The relevant axis group moves on the route which it was following until it completely stops.

(3) When executing group immediate stop (MC_GroupStop) mation function block, motion function block which the relevant

axis group is performing is interrupted, and the axis is changed to 'GroupStopping'. When the relevant axis group is in

‘GroupStopping’ state, other motion function block cannot be given to the relevant axis until the stop is completed (until Done

output is On).
(4) CommandAborted output indicates that the current motion function block is interrupted while it was executed. Because other

motion function block cannot interrupt group immediate stop (MC_GroupStop) command while group immediate stop

(MC_GroupStop) command is being executed, CommandAborted output is On when the power of servo is cut, servo Off

command is executed, or servo connection is disconnected.

(5) If Execute input is On or the speed of the axis is not 0, the axis is in ' GroupStopping' state, and if Done output is On and

Execute input is Off, the axis is switched to ' GroupStandBY' state.
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6.5.9 Stop the group (MC_GroupHalt)

Motion Function Block
MC_GroupHalt
BOOL —] Execute Done [-BOOL
UINT — AxesGroup =--===========aaaeun AxesGroup |~ UINT
LREAL — Deceleration Busy |~ BOOL
LREAL — Jerk Active = BOOL
UINT — BufferMode CommandAborted [~ BOOL
Error = BOOL
ErrorlD =-WORD
Input-Output
UINT AxesGroup Set the group to stop. (1 ~ 16 : Group 1 ~ Group 16)
Input
BOOL Execute Give group stop command to the relevant group in the rising Edge.
LREAL Deceleration Specify the deceleration in the time of stop. [u/s?]
LREAL Jerk Specify the change rate of acceleration/deceleration. [u/s®]
Specify the sequential operation setting of motion function block.
UINT BufferMode
(Refer to 6.1.4.BufferMode)
Output
BOOL Done Indicate the state of motion function block completion.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to give a stop command to the relevant axis.
(2) The relevant axis group moves on the route which it was following until it completely stops.
(3) The axis is in 'GroupMoving' state while this motion function block is running, and if the axis group completely stops, 'Done'

output is On and the group state is changed to '‘GroupStandBY' state.
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6.5.10 Reset the group error (MC_GroupReset)

Motion Function Block

MC_GroupReset

BOOL — Execute Done |~ BOOL
UINT — AxesGroup ==-========cccccee-- AxesGroup |~ UINT

Busy ~-BOOL

Error = BOOL

ErrorID = WORD

Input-Output

UINT AxesGroup Set the group to do error reset. (1 ~ 16 : Group 1 ~ Group 16)

Input

BOOL Execute Give group error reset command to the relevant group in the rising Edge.
Output

BOOL Done Indicate the state of motion function block completion.

BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to reset the error of the relevant axis group. When the relevant axis is in '‘GroupErrorStop', the

execution of motion function block resets the error occurred in the current relevant axis and switches the axis group to

'GroupStandBY state.

(2) When executing this motion function block, every error occurred in each axis in the group is reset. (This has the same effect

with when executing the axis error reset (MC_Reset) command in each axis.)
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6.5.11 Absolute positioning linear interpolation operation (MC_MoveLinearAbsolute)

Motion Function Block
MC_MovelLinearAbsolute
BOOL — Execute Done ~-BOOL
UINT —| AXxesGroup ===-==-====-ssceees AxesGroup [~ UINT
LREAL[ ] — Position Busy |- BOOL
LREAL — Velocity Active |- BOOL
LREAL — Acceleration CommandAborted - BOOL
LREAL — Deceleration Error -BOOL
LREAL — Jerk ErrorlD -WORD
UINT — BufferMode
UINT — TransitionMode
LREAL — TransitionParameter
Input-Output
Set the group to perform absolute position linear interpolation operation. (1 ~ 16:
UINT AxesGroup
Group 1 ~ Group 16)
Input
Give absolute position linear interpolation operation command to the relevant group
BOOL Execute . .
in the rising Edge.
LREALJ[] Position Specify the target position of each axis.
LREAL Velocity Specify the maximum speed of the route. [u/s]
LREAL Acceleration Specify the maximum acceleration. [u/s?]
LREAL Deceleration Specify the maximum deceleration. [u/s?]
LREAL Jerk Specify the change rate of acceleration/deceleration. [u/s?]
Specify the sequential operation setting of motion function block.
UINT BufferMode
(Refer to 6.1.4.BufferMode)
Specify the route change mode of group operation.
UINT TransitionMode N
(Refer to 6.1.6.TransitionMode )
Specify the parameter of the route change setting of group operation..
LREAL TransitionParameter N
(Refer to 6.1.6.TransitionMode )
Output
BOOL Done Indicate whether to reach the specified position.
BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
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This motion function block is to give an absolute position linear interpolation command to the axis group specified in

AxesGroup input.

When this motion function block is executed, interpolation control is performed in a linear path from the current position to

the target position of each axis, and the moving direction is decided by the starting point and the target point of each axis.

Beginning position < Target position: Forward direction operation

Beginning position > Target position: Reverse direction operation

In Position input, specify the target position of each axis in the group as matrix. The values in the array and the axis in the

group correspond in the order of[(D), @), ... ©), (0]. (1)~10 are axis ID in the axis group).

Specify the speed, acceleration, deceleration, and the change rate of acceleration/deceleration of interpolation route in

Velocity, Acceleration, Deceleration, and Jerk inputs respectively.
Velocity is to set the interpolation speed of the axis group, and it indicates the integrated speed of each axis.
Operation speeds of each configuration axis are calculated as follows.

Interpolation speed (F) = Target speed specified in the Velocity

Interpolation movement amount (S) = \/812 + 822 +.+ 832 + S4°

Configuration axis1speed (V,) = Interpolation speed (F) x

Configuration axis1 movementamount (S, )

Interpolation movement amount (S)

Configuration axis 2 speed (V,) = Interpolation speed (F) x

Configuration axis 2 movementamount (S, )

Interpolation movement amount (S)

Configuration axis 3speed (V,) = Interpolation speed (F) x

Configuration axis 3 movementamount (S, )

Interpolation movement amount (S)

Configuration axis 4 movementamount (S, )

Configuration axis 4 speed (V,) = Interpolation speed (F) x -
Interpolation movement amount (S)

Refer to chapter 8.2.6 linear interpolation control part in motion controller's manual for more details.

The changed parameters can be applied by re-executing the function block (Execute input is On) before the command is

completed. Only Velocity, Acceleration, Deceleration, Jerk, Position input can be updated.
Velocity input can be set to 0 or changed.

Example program

This example shows the linear interpolation to the target position (10000, 1000) when the current command position is

(1000, 4000).
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(b) Timing diagram
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6.5.12 Relative positioning linear interpolation operation (MC_MoveLinearRelative)

Motion Function Block
MC_MovelinearRelative
BOOL —| Execute Done —~BOOL
UINT — AXeSGroup =--===--=sscceeece- AxesGroup |~ UINT
LREAL[ ] — Distance Busy |-BOOL
LREAL — Velocity Active |- BOOL
LREAL — Acceleration CommandAborted |- BOOL
LREAL — Deceleration Error - BOOL
LREAL — Jerk ErrorID |- WORD
UINT — BufferMode
UINT — TransitionMode
LREAL — TransitionParameter
Input-Output
Set the group to do relative position linear interpolation operation. (1 ~ 16: Group 1
UINT AxesGroup
~ Group 16)
Input
Give relative position linear interpolation operation command to the relevant group
BOOL Execute . .
in the rising Edge.
LREALJ[] Distance Set the target distance of each axis.
LREAL Velocity Specify the maximum speed of the route. [u/s]
LREAL Acceleration Specify the maximum acceleration. [u/s?]
LREAL Deceleration Specify the maximum deceleration. [u/s?]
LREAL Jerk Specify the change rate of acceleration/deceleration. [u/s?]
Specify the sequential operation setting of motion function block.
UINT BufferMode
(Refer to 6.1.4.BufferMode)
Specify the route change mode of group operation.
UINT TransitionMode N
(Refer to 10.1.6.TransitionMode )
Specify the parameter of the route change setting of group operation..
LREAL TransitionParameter N
(Refer to 10.1.6.TransitionMode )
Output
BOOL Done Indicate whether to reach the specified position.
BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
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This motion function block is to give a relative position linear interpolation command to the axis group specified in

AxesGroup input.

When this motion function block is executed, interpolation control performed in a linear path from the current position to the

target position of each axis, and the moving direction is decided by the sign of the target distance of each axis.
Target distance > 0: Forward direction operation

Target distance < 0: Reverse direction operation

In Distance input, specify the target distance of each axis in the group as array. The specified array and the axis in the

group correspond in the order of specified axis ID [ID1 target distance, ID2 target distance, ...].

Set the speed, acceleration, deceleration, and the change rate of acceleration/deceleration of interpolation route in Velocity,

Acceleration, Deceleration, and Jerk inputs respectively.
Velocity is to set the interpolation speed of the axis group, and it indicates the integrated speed of each axis.
Operation speeds of each configuration axis are calculated as follows.

Interpolation speed (F) = Target speed specified in the Velocity

Interpolation movement amount (S) = \/812 + 822 +.+ 832 + S4°

Configuration axis1speed (V,) = Interpolation speed (F) x

Configuration axis1 movementamount (S, )

Interpolation movement amount (S)

Configuration axis 2 speed (V,) = Interpolation speed (F) x

Configuration axis 2 movementamount (S, )

Interpolation movement amount (S)

Configuration axis 3 movementamount (S, )

Configuration axis 3speed (V,) = Interpolation speed (F) x -
Interpolation movement amount (S)

Configuration axis 4 movementamount (S, )

Configuration axis 4 speed (V,) = Interpolation speed (F) x -
Interpolation movement amount (S)

Refer to chapter 8.2.6 linear interpolation control part in motion controller's manual for more details.

The changed parameters can be applied by re-executing the function block (Execute input is On) before the command is

completed. Only Velocity, Acceleration, Deceleration, Jerk, Position input can be updated.
Velocity input can be set to 0 or changed.

Example program

This example shows the linear interpolation to the target position (10000, 1000) by moving the target distance (X-axis: 9000,

Y-axis: -3000) when the current command position is (1000, 4000).
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(b) Timing diagram
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6.5.13 Absolute positioning circular interpolation operation (MC_MoveCircularAbsolute)

Motion Function Block

MC_MoveCircularAbsolute

BOOL —| Execute Done |- BOOL
UINT —| AXeSGroup =--===--==cceee-e- AxesGroup [~ UINT
UINT — CircMode Busy [-BOOL

LREAL[ ] - AuxPoint Active - BOOL

LREAL[ ] — EndPoint

CommandAborted |- BOOL

UINT — PathChoice Error =-BOOL

LREAL — Velocity
LREAL — Acceleration
LREAL — Deceleration
LREAL — Jerk

UINT — BufferMode

UINT — TransitionMode
LREAL — TransitionParameter

ErrorlD - WORD

Input-Output
Set the group to do absolute position circular interpolation operation. (1 ~ 16: Group
UINT AxesGroup
1~ Group 16)
Input
Give absolute position circular interpolation operation command to the relevant
BOOL Execute . o
group in the rising Edge.
UINT CircMode Circular interpolation method setting [0: Midpoint, 1: Central point, 2: Radius]
Specify the position of auxiliary point depending on the circular interpolation
LREAL[] AuxPoint ) _
method in an absolute coordinate.
LREALJ] EndPoint Specify the end point of circular arc in an absolute coordinate.
] Circular route selection
BOOL PathChoice
0: Clockwise, 1: Counterclockwise
LREAL Velocity Specify the maximum speed of the route. [u/s]
LREAL Acceleration Specify the maximum acceleration. [u/s?]
LREAL Deceleration Specify the maximum deceleration. [u/s?]
LREAL Jerk Specify the change rate of acceleration/deceleration. [u/s?]
Specify the sequential operation setting of motion function block.
UINT BufferMode
(Refer to 6.1.4.BufferMode)
UINT TransitionMode Unused
LREAL TransitionParameter | Unused
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Output
BOOL Done Indicate whether to reach the specified position.
BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

() This motion function block is to give an absolute position circular interpolation command to the axis group specified in AxesGroup
input.

(2) When this motion function block starts, each axis performs circular path interpolation control which refers to the set auxiliary
point, and the movement direction is decided by PathChoice input. When setting PathChoice input to O, circular
interpolation operation is done clockwise, and when setting it to 1, circular interpolation operation is done counterclockwise.

(3) Specify the absolute position of the auxiliary point to refer when doing circular interpolation of each axis in AuxPoint and EndPoint
inputs as array. The entered array and the axis in the group correspond in the order of the specified axis ID [ID1, ID2, ID3, - ]. (The 3
LEAL type sized array should be entered in Position input as there are 3 axes which comprise the group to give a circular interpolation
operation command.)

(4) Specify the speed, acceleration, deceleration, and the change rate of acceleration of interpolation route in Velocity,
Acceleration, Deceleration, and Jerk inputs respectively.

(5) Set the circular interpolation method in CircMode input. The circular interpolation methods which are different from the value

specified in CircMode are as below.

(@ Circular interpolation of midpoint specifying method (BORDER, CircMode = 0)
In this method, operation starts at the starting point and it does circular interpolation through the specified position of the
central point to the target position. The Figure below shows that the coordinate of the axis group at the beginning of a

command corresponds to the starting point, the coordinate entered in AuxPoint corresponds to the central point, and
the coordinate entered in EndPoint corresponds to the target position in an absolute value.

Y Axis

Starting
Paint ¥

Mid poinl
[Aux point)

X Axis
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] !

(b) Circular interpolation of central point specifying method

In this method, operation starts at the current position, and it does circular interpolation to the target position along the
circular path, which has a radius of the distance to the specified central position. The Figure below shows that the
coordinate of the axis group at the beginning of a command corresponds to the current position, the coordinate entered
in AuxPoint corresponds to the central point, and the coordinate entered in EndPoint corresponds to the target point as
an absolute value.

'fol:e.l

Central paint
[Aux point)
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Target
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[EndPaint)
Current
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(c) Circular interpolation using the radius specifying method

In this method, operation starts at the current position, and it does circular interpolation to the target position along the
circular path which has a radius of the value specified in the radius. The Figure below shows that the coordinate of the
axis group at the beginning of a command corresponds to the current position, the value entered in X-axis of AuxPoint
corresponds to the radius, and the coordinate entered in EndPoint corresponds to the target point in an absolute value.
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(Aux paint)

Targel
Position
Current (EndPoint)
Position
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(6) Referto chapter 8.2.7 linear interpolation control part in motion controller's manual for more details.
(7) The changed parameters can be applied by re-executing the function block (Execute input is On) before the command is
completed. Only Velocity, Acceleration, Deceleration, Jerk, AuxPoint, EndPoint input can be updated.

(8) Velocity input can be set to 0 or changed.
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(9) Example program
This example shows the circular interpolation to the target position (1000, 1000) by moving clock-wise after setting the center

point (2000,2000) specification method when the current command position is (1000, 1000).
(a) Function block setting
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oo 5 |6row g fuboin ARRAYTD. 2] OF LREAL
000 -
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B-merﬁrm Bt { ferilods ] i
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000 :
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(b) Timing diagram
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(©) XY graph
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6.5.14 Relative positioning circular interpolation operation (MC_MoveCircularRelative)

Motion Function Block

MC_MoveCircularRelative

BOOL —| Execute Done - BOOL
UINT —| AXeSGroup =--===--===-ceee-e- AxesGroup [~ UINT
UINT — CircMode Busy [-BOOL

LREAL[ ] < AuxPoint Active -BOOL
LREAL[ ] — EndPoint CommandAborted |-BOOL
USINT — PathChoice Error =BOOL
LREAL — Velocity ErrorID |~-WORD

LREAL — Acceleration
LREAL — Deceleration
LREAL — Jerk

UINT — BufferMode

UINT — TransitionMode
LREAL — TransitionParameter

Input-Output

Set the group to do absolute position circular interpolation operation. (1 ~ 16: Group
UINT AxesGroup

1~ Group 16)
Input

Give relative position circular interpolation operation command to the relevant
BOOL Execute . o

group in the rising Edge.
UINT CircMode Circular interpolation method setting [0: Midpoint, 1: Central point, 2: Radius]

Specify the position of auxiliary point depending on the circular interpolation
LREAL[] AuxPoint ) _ _ _

method as the relative coordinate based on the starting point.

] Specify the end point of circular arc as the relative coordinate based on the starting

LREAL[] EndPoint _

point.

] Circular route selection

BOOL PathChoice

0: Clockwise, 1: Counterclockwise
LREAL Velocity Specify the maximum speed of the route. [u/s]
LREAL Acceleration Specify the maximum acceleration. [u/s?]
LREAL Deceleration Specify the maximum deceleration. [u/s?]
LREAL Jerk Specify the change rate of acceleration/deceleration. [u/s?]

Specify the sequential operation setting of motion function block.
UINT BufferMode

(Refer to 6.1.4.BufferMode)
UINT TransitionMode Unused
LREAL TransitionParameter | Unused
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Output
BOOL Done Indicate whether to reach the specified position.
BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
(1) This motion function block is to give a relative position circular interpolation command to the axis group specified in

@

©)

@)
®©)
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AxesGroup input.

When this motion function block starts, each axis performs circular path interpolation control which refers to the set auxiliary
point, and the movement direction is decided by PathChoice input. When setting PathChoice input to O, circular
interpolation operation is done clockwise, and when setting it to 1, circular interpolation operation is done counterclockwise.
Specify the relative position of the auxiliary point to refer when doing circular interpolation of each axis in AuxPoint and EndPoint inputs
as array. The entered aray and the axis in the group correspond in the order of the specified axis ID [ID1, ID2, ID3, - ]. (The 3 LEAL
type sized array should be entered in Position input as there are 3 axes which comprise the group to give a circular interpolation
operation command.)

Specify the speed, acceleration, deceleration, and the change rate of acceleration of interpolation route in Velocity,
Acceleration, Deceleration, and Jerk inputs respectively.

Set the circular interpolation method in CircMode input. The circular interpolation methods which are different from the value
specified in CircMode are as below.

(@ Circular interpolation of midpoint specifying method (BORDER, CircMode = 0)

In this method, operation starts at the current position and it does circular interpolation through the specified
position of the central point to the target position.

The Figure below shows that the coordinate of the axis group at the beginning of a command corresponds to the
current position, the coordinate entered in AuxPoint corresponds to the central point, and the coordinate entered in
EndPoint corresponds to the target position in a relative value.
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(b) Circular interpolation of central point specifying method

©

In this method, operation starts at the current position, and it does circular interpolation to the target position along the
circular path, which has a radius of the distance to the specified central position. The Figure below shows that the
coordinate of the axis group at the beginning of a command corresponds to the current position, the coordinate entered
in AuxPoint corresponds to the central point, and the coordinate entered in EndPoint corresponds to the target point as
a relative value.
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(EndPaint)
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Circular interpolation using the radius specifying method

In this method, operation starts at the current position, and it does circular interpolation to the target position along the
circular path which has a radius of the value specified in the radius. The Figure below shows that the coordinate of the
axis group at the beginning of a command corresponds to the current position, the value entered in X-axis of AuxPoint
corresponds to the radius, and the coordinate entered in EndPoint corresponds to the target point in a relative value.
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(6) Refer to linear interpolation control part in motion controller's manual for more details.

(7) If the function block is re-executed (Execute input is On) before the instruction is terminated, the changed parameters are

applied. Only Velocity, Acceleration, Deceleration, Jerk, AuxPoint, and Endpoint inputs can be updated.

(8) Velocity input can be set to 0 or changed.
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(9) Example program
This example is to set the center point specification method when the current command position is (1000, 1000) (set the
relative position from the current position to the center point to set: 1000, 1000), and move clock-wise to perform circular
interpolation to the target position (set the relative position from the current position to the target position: 0, 0).
(a) Function block setting

M WIVECIRCULARELAT IVE !
FMH WC_MOVEC IRCULARRELAT IVE
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(b) Timing diagram
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(©) XY graph
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6.6 Exclusive Function Blocks

6.6.1 Connect servo drives (LS_Connect)

Motion Function Block

LS_Connect
BOOL — Execute Done —~BOOL
Busy - BOOL
Error =BOOL

ErrorID = WORD

Input
Give communication connection command to the relevant motion controller in the
BOOL Execute
rising Edge.
Output
BOOL Done Indicate whether to complete communication connection.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to give a command to connect communication with servo drive or external input/output
apparatus to the motion controller.

(2 When slave devicees are normally connected, Done is On and Busy is Off.

(3) If an error occurs during the communication connection, Error is On and error number is output in ErrorlD according to the

cause.
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6.6.2 Disconnect servo drives (LS _Disconnect)

Motion Function Block

LS_Disonnect

BOOL — Execute Done —~BOOL
Busy - BOOL
Error =BOOL

ErrorID = WORD

Input
Give communication disconnection command to the relevant motion controller in
BOOL Execute
the rising Edge.
Output
BOOL Done Indicate whether to complete communication disconnection.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block gives a command which orders the motion controller to disconnect the communication with servo

drive or external input/output apparatuses.

(2 If communication slave is disconnected, Done is On and Busy is off.

(3) If an error occurs during the execution of communication disconnection, Error is On and error number is output in ErrorlD

according to the error situation.
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6.6.3 Read SDO (LS _ReadSDO)

Motion Function Block
LS _ReadSDO
BOOL — Execute Done |~=BOOL

UINT - Slaves-==-==ssssesmesmesmcnecnccnannnn. -Slave [~ UINT

UINT — Index Busy |~ BOOL

UINT — Sublndex Error = BOOL

UINT — Length ErrorID - WORD

Value [~ DINT

Input-Output
UINT Slave Set the slave to be given a command. (See 6.2.1 Setting Range by Product)
Input
BOOL Execute Give SDO reading command to the relevant slave in the rising Edge.
UINT Index Set the Index of slaver Object to be read. (0x0000~0x9FFF)
UINT Sublndex Set the Sublndex of slave Object to be read. (0 ~ 255)
UINT Length Set the distance of slave Object to be read by Byte. (1 ~ 4)
Output
BOOL Done Indicate that SDO is successfully read.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
LREAL Value Output the value of SDO.

(1)

e

©)

)
©)
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This motion function block is to read the SDO (CoE Object) value of servo drive in the relevant axis, and reads the SDO
value of the position specified in Index and Subindex of the axis specified by Axis input as much as the size of Length and
indicates it on Value output.

Value output is eliminated to 0 when motion function block is running, and it is output as the read value when the running is
completed (Done output is On).

Index input can be set as below. If the value is set outside the range, "error Ox1F12" occurs.

Variable Description
16#0000 ~ 16#0FFF | Data Type Description
16#1000 ~ 16#1FFF | Communication objects
16#2000 ~ 16#5FFF | Manufacturer Specific Profile Area
16#6000 ~ 16#9FFF | Standardized Device Profile Area

The value between 0~255 can be entered in Sublndex, and if the value is set outside the range, "error Ox1F12" occurs.
The value between 1~4 can be set in Length, which means 1~4 Byte. If the value is set outside the range, “error Ox1F12”

occurs.
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6.6.4 Write SDO (LS_SDO)

Motion Function Block

LS WriteSDO
BOOL — Execute Done —=BOOL
UINT — Slave-------cccceccccccccccccccccncaccnn Slave |- UINT
UINT — Index Busy |~ BOOL
UINT — Sublndex Error - BOOL
UINT — Length ErrorID = WORD
DINT — Value

Input-Output
UINT Slave Set the slave to be given a command. (See 6.2.1 Setting Range by Product)
Input
BOOL Execute Give SDO writing command to the relevant slave in the rising Edge.
UINT Index Set the Index of slave Object to be written. (0x0000~0x9FFF)
UINT Sublindex Set the Sublndex of slave Object to be written. (0 ~ 255)
UINT Length Set the distance of slave Object to be written by Byte. (1 ~ 4)
DINT Value Set the value to be written in SDO.
Output
BOOL Done Indicate that SDO is successfully read.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to write the SDO (CoE Object) value of the relevant slave, and it writes the value entered in

Value as the size of the Length in SDO of the position specified as Index and Sublindex of the slave specified in slave input.

(2 Index input can be set as below. When it is set to the value besides the set value, “error 0x1F12” occurs.

Value
16#0000 ~ 16#0FFF
16#1000 ~ 16#1FFF
16#2000 ~ 16#5FFF
16#6000 ~ 16#9FFF

Description

Data Type Description

Communication objects

Manufacturer Specific Profile Area

Standardized Device Profile Area

(3) The value between the range of 0~255 can be entered in Subindex, and if the value outside the range is set, “error Ox1F12"
occurs.
(4) The value between the range of 1~4 can be entered in Length, which means 1~4 Byte. If the value outside the range is set,

"error OXx1F12" occurs.
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6.6.5 Save SDO (LS_SaveSDO)

Motion Function Block
LS SaveSDO
BOOL —Execute Done |- BOOL
UINT—Slave: Slave |- UINT
Busy |~ BOOL
Error = BOOL
ErrorID = WORD
Input-Output
UINT Slave Set the slave to be given a command. (See 6.2.1 Setting Range by Product)
Input
BOOL Execute Give SDO saving command to the relevant slave in the rising Edge.
Output
BOOL Done Indicate that SDO is successfully save.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is a command to save SDO of the designated slave to the memory of the slave.
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6.6.6 Encoder preset (LS_EncoderPreset)

Motion Function Block
LS_EncoerPreset
BOOL — Execute Done |=BOOL
UINT — Encoder Busy |~ BOOL
LREAL — Position Error —=BOOL
BOOL — Relative ErrorlD - WORD
Input
BOOL Execute Specify the position of the relevant encoder in the rising Edge.
UINT Encoder Set the encoder to set the position. (1~2: Encoder 1~Encoder 2)
LREAL Position Specify the position to set. [u]
) 0: Absolute coordinate position
BOOL Relative _ ) N
1: Relative coordinate position
Output
BOOL Done Indicate the state of motion function block completion.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to set the current position of the relevant encoder.

(2) Specify the position in Position input. When executing motion function command, if Relative input is Off, the position of the
current axis is replaced with the Position input value, and if the Relative input is On, the Position input value is added to the
current position of the relevant axis.
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6.6.7 JOG operation (LS Jog)

Motion Function Block
LS_Jog
BOOL — Enable Enabled |- BOOL
UINT — AXIS =-=====nsmmsmmmmemnemnamnaananane. AXis |- UINT
BOOL — Direction Busy |—-BOOL
BOOL — Low/High Error —=BOOL
ErrorlD = WORD
Input-Output
UINT AXxis Set the axis to be given a command. (See 6.2.1 Setting Range by Product)
Input
BOOL Enable Give jog command to the relevant axis while input is On.
BOOL Direction Set the rotation direction in jog (0: Forward direction, 1: Reverse direction)
Set the jog speed in jog.
BOOL Low/High ) ) _
(0: Jog low speed operation, 1: Jog high speed operation)

Output
BOOL Enabled Indicate that the relevant axis is in jog.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to make the relevant axis perform jog operation.

(2) Jog is a manual operation function for test and is used to confirm the position address for system operation, wiring condition
check, and teaching. Jog can be used by dividing the speed into high speed and low speed.

(3) When Enable input is On (in jog), if the value set in Low/High is changed, speed change occurs without stop in jog, and if
the value set in JOG_DIR is changed, Jog is continued by changing the direction after the deceleration pause.
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(4) Example program

This example shows jog operation under the following settings when the current command position is O.
(&) Function block setting

1 1 1
L3_JoG1 L3_J0G 2 LS JOG3
AH L5_J0& L5_I0G L5_J0&
—{l} Erab e Daney MK riable Dong EMad Enable Daney MG
1 1 2 2 3 3
his] g fig) fis? i ---—moeo--- hiig F = - e fig)
0 1 0 1 1 1
Direction {Direction Busy| DirectionZ Direction Busyt Directions {Direction Busy
0 0 1 0 0 0
Low_High {Low_High Error Low_Highz JLow_High Errort Low_Highd JLow_High Error
16£0000 1640000 16£0000
ErroriD ErroriOr ErroriD
(b) Timing diagram
— UK — M — NS — KA w—_AXD1_CPOS e AXNDZ_CPOS e _AXND3_CPOS e _AND1_CVEL e  AX0Z_CVEL s _AXD3_CVEL
N
%MX1
o
oNL
/ LS_JOG1.Done
Urr-:
oN
LS _JOG2.Done
OFF 4=
ON4
LS_JOG3.Done
OFF +
ssonf
sook{
450K 4
400K :
3504 Axis-2 position -~
1000 Axis-1 position
0K Axis-3 velocity
Ly . . . . A
oy Axis-2 velocity Axis-1 velocity i o
. Axis-3 position
e .—""f - T
S0K 4 -
1 1 1 ' 1 ' L 1 L 1 1 L 1 1 ' 1 1 ' 1 ' 1
500 1090 1500 2000 200

LSTELE CTRIC
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6.6.8 Read Cam data (LS_ReadCamData)

Motion Function Block
LS ReadCambData
BOOL — Enable Done |~ BOOL
UINT—H Axis AXiS |- UINT
UINT— CamTable ID Busy |- BOOL
Array [] of LREAL—]MasterPoint Error = BOOL
Array [] of LREAL— SlavePoint ErrorlD - WORD
Array [] of BYTE— CamCurveSel StartSlope |- LREAL
EndSlope |~ LREAL
CamPointNum [~ UINT
Input-Output
UINT Axis Specify the axis to be commanded (See 6.2.1 Setting Range by Product)
Input
BOOL Enable Read the relevant cam data while input is On.
UINT CamTablelD Specify the cam table to read. (See 6.2.1 Setting Range by Product)
LREAL MasterPoint MasterPoint value of the cam table is displayed on the areas of which front
address is the set device.
LREAL SlavePoint SlavePoint value of the cam table is displayed on the areas of which front
address is the set device.
BYTE[] CamCurveSel Cam curve type of the cam table is displayed on the areas of which front address
is the set device. (0: Linear, 1: Cubic)
Output
BOOL Vaild Indicate the validity of motion function block output.
BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
LREAL StartSlope Output the StartSlope value of the relevant cam table.
LREAL EndSlope Output the EndtSlope value of the relevant cam table.
UINT CamPointNum Output the cam data point number of the relevant cam table.

(1) This function block displays the data of the cam table.
(2) While Enable input is activated, the data values of the cam table are displayed in succession.

(3) The first address of the variables to store "Main-axis Position" and "Sub-axis Position" read from the cam profile is set at the
MasterPoint and the SlavePoint. If the size of the array variable is set smaller than the number of data in the cam table, the
data of the entire cam table may not be read because the cam data is read only by the array size.
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6.6.9 Write Cam data (LS_WriteCamData)

Motion Function Block
LS WriteCamData
BOOL — Execute Done I~ BOOL
UINT— Axis Axis |- UINT
UINT—CamTable ID Busy —~ BOOL
LREAL— StartSlope Error —- BOOL
LREAL—EndSlope ErrorID = WORD
UINT— CamPointNum
Array[] of LREAL— MasterPoint
Array[] of LREAL— SlavePoint
Array[] of BYTE—CamCurveSel
UINT— ExecutionMode
Input-Output
UINT Axis Specify the axis to be commanded (See 6.2.1 Setting Range by Product)
Input
BOOL Execute Give the cam data writing command in the rising Edge of the input.
UINT CamTablelD Specify the ID of the cam table to write. (See 6.2.1 Setting Range by Product)
LREAL StartSlope Specify the StartSlope value of the cam table to write.
LREAL EndSlope Specify the StartSlope value of the cam table to write.
UINT CamPointNum Specify the cam data point number of the cam table to write.
LREAL MasterPoint of the. cam data to write, set the leading address of the device where Master Point
value is stored.
LREAL SlavePoint of the. cam data to write, set the leading address of the device where Slave Point
value is stored.
BYTE]] CamCurveSel of the cam data t_o write, set the leading address where cam curve type is stored.
(0: Linear, 1: Cubic)
UINT ExecutionMode Set the t|m_|ng to vvntg the cam Qata. o
0 - Immediately applied, 1: Applied at the same point with ‘Buffered’ of Buffermode
Output
BOOL Done This represents successful cam data writing.
BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is a command to write the data value of the cam table. Of the cam table data set by CamTablelD
input, use the value of the device set at MasterPoint and Slave Point at the value set at StartSlope and EndSlope and the
set number at CamPointNum as the MasterPoint and SlavePoint values.

(2) CamTablelD input can be set to between 1 and 32. Setting a value outside the above range will cause "Error 16#000B"

(3) You can enter a value below the number of settings set in the existing cam profile into CamPointNum, If the CamPointNum
value is larger than the exiting cam profile, an error 16#111C"occurs.
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(4) If the size of MasterPoint / SlavePoint / CamCurveSel array is set to a value smaller than CamPointNum, an “error

16#000B” occurs.
(5) ExecutionMode input sets the setting timing. When the input is 0, setting is performed upon executing the command. When
the input is 1, setting is performed at the same time as "Buffered" at the sequential operation. Setting an incorrect value will

cause "Error 16#000B".
O(mcimmediately) : ltchanges the (Upward Edge of Execute input) parameter value upon executing the function block. If

the axis is in operation, the motion may be affected.

1(mcQueued) : It is changed at the same point of time as in "Buffered" of Buffermode.
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6.6.10 Read ESC (LS _ReadEsc)

Motion Function Block
LS_ReadEsc
BOOL — Execute Done —-BOOL
UINT —{Adp Busy |- BOOL
UINT HAdo Error —-BOOL
UINT — Length ErrorID = WORD
UINT o EcatCmd Value [~ UDINT
Wkc = UINT
Input
BOOL Execute Give the ESC reading command to the slave controller in the rising Edge.
UINT Adp Set the slave controller address according to the EcatCmd.
UINT Ado Set the slave controller ESC address.
UINT Length Set the data length to read. (1 ~ 4 Byte)
UINT EcatCmd Set the EtherCAT command. (1: APRD, 4: FPRD, 7: BRD)
Output
BOOL Done This represents successful ESC reading to complete normally.
BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
UDINT Value Output the ESC reading value of the slave controller
UINT Whkc(Working Counter) After the execution of the command, Working Counter value is displayed.

(1) This motion function block is a function block to read the data of the address in Ado set from the ESC (EtherCAT Slave

Controller) of the designated slave device.

(2) Value and Wkc(Working Counter) is displayed as 0 when the motion function block is executed. When the execution is
completed (Done output is on), the read data value is displayed at Value, and the Working Counter value is displayed at WKc.
(3) Adp(Address position) is designating the address of the EtherCAT slave device. The following values can be set depending
on the EcatCmd setting. If EcatCmd setting is 7(BRD), Adp input value is ignored. If a value outside the range is set for Adp

input, “Error 0XOF60” occurs.

EcatCmd Adp range
0x0000: The first slave connected
OxFFFF: The second slave connected
1 (APRD) OXFFFE: The third slave connected
OxFFC1.: 64th slave connected
4 (FPRD) 1~ 64: slave 1~slave 64
7 (BRD) -

(4) (Length can be set to between 1 and 4, which means 1-4 bytes. Setting a value outside the above range will cause "Error

OxOF61. "

(5) At EcatCmd, set the type of command to use when reading ESC (EtherCAT Slave Controller). One of the following

commands can be used: Setting a value outside the above range at EcatCmd will cause "Error OXOF62."
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1) 1-APRD (Auto Increment Physical Read)

This command is used when reading the slave device data following the order of physical connection before normal
communication connection by the master. A slave device receiving Adp with 0 value will read data of the size designated
by Length. Adp of each slave device increases when EtherCAT frame is received. . For example, if EcatCmd is 1, and
Adp is set to OxFFFF, when executing ESC read function block, read motion is not performed because the Adp at the
time of receiving EtherCAT frame from the first slave device is not 1, only increasing Adp by 1. When the second slve
device receives EtherCAT frame, read motion is performed because the Adp value of the first slave value increased by 1
to 0. The Adp setting values depending on the slave device connection order are as follows.

Slave controller Setting value
The first slave connected 0
The second slave connected OXFFFF
64th slave connected OxFFC1

2) 4-FPRD (Configured Address Physical Read)
This order is used to read the data by designating the station address of the slave device after normal communication
connection by the master. If the Station Address of the slave device set by EtherCAT master matches the transmitted
Adp, the slave device reads data of the size designated by Length in the Ado area. The Station Address of slave device

set by master can be checked in slave information dialog box when the slave is added.
Slave Information [ﬂE-J

Slave Information | Slave Corfiguration |

Slave Name: L7MH - Standard EtherCAT drive{CoE.E | .

Station Mo.: [1] =
Vendor: LSIS
Category: ServoDrive
Version: 00000001

Description:

e

3) 7-BRD (Broadcast Read)
All connected slave devices read data of the size set by Length in the Ado area, and saves the result after Bitwise-OR
(OR operation of each hit). The designated address value at Adp is ignored, and Wkc increase by 1due to all slaves that
performed normal read operation
(6) Wrkc stands for Working Counter. If data is successfully read at the designated slave device, it increases by 1. If EcatCmd is
7(BRD), it increases by 1 due to all slaves that performed normal read operation.
(7) After the execution of ESC read command, if normal data read operation is executed from the designated slave device, Done
output is on.
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6.6.11 Write ESC (LS_WriteEsc)

Motion Function Block
LS_WriteEsc
BOOL — Execute Done |-BOOL
UINT HAdp Busy —-BOOL
UINT —HAdo Error —-BOOL
UINT — Length ErrorID - WORD
UINT o EcatCmd Wkc = UINT
UDINT — Value
Input
BOOL Execute Give the ESC writing command to the slave controller in the rising Edge.
UINT Adp Set the slave controller address according to the EcatCmd.
UINT Ado Set the slave controller ESC address.
UINT Length Set the data length to write. (1 ~ 4 Byte)
UINT EcatCmd Set the EtherCAT command. (2: APWR, 5: FPWR, 8: BWR)
UDINT Value Output the ESC writing value of the slave controller
Output
BOOL Done This represents successful ESC writing to complete normally.
BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
UINT Wkc After the execution of the command, Working Counter value is displayed.
(1) This motion function block writes data using the address set by Ado to ESC (EtherCAT Slave Controller) of the slave device
set by Adp.

(2) Wkc value is displayed as 0 when the motion function block is executed, and the Working Counter value is displayed when
execution is completed (Done output is on). Wkc increases by 1 through each slave device designated by EcatCmd and Adp.
(3) Adp input designates the EtherCAT slave device address. The following values can be set depending on EcatCmd setting. If
EcatCmd setting is 8(BWR), Adp input value is ignored. If a value outside the range is set for Adp input, “Error OXOF70”

occurs.
EcatCmd Adp range
0x0000: The first slave connected
OxFFFF: The second slave connected
2 (APWR) OXFFFE: The third slave connected
OxFFC1.: 64th slave connected
5 (FPWR) 1~64: slave 1~slave 64
8 (BWR) )
(4) (Length can be set to between 1 and 4, which means 1-4 bytes. Setting a value outside the above range will cause "Error
Ox0F71".

(5) At EcatCmd, set the type of command to use when reading ESC (EtherCAT Slave Controller). The following write
commands can be used. Setting a value outside the range at EcatCmd will cause "Error OXOF72".
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1) 2-APW (Auto Increment Physical Write)

This command is used when reading the slave device data following the order of physical connection before normal
communication connection by the master. A slave device receiving Adp with O value will read data of the size designated
by Length. Adp of each slave device increases when EtherCAT frame is received. . For example, if EcatCmd is 2, and
Adp is set to OxFFFF, when executing ESC read function block, reading is not performed because the Adp at the time of
receiving EtherCAT frame from the first slave device is not 0, only increasing Adp by 1. When the second slave device
receives EtherCAT frame, writing is performed because the Adp value of the first slave value increased by 1 to 0. The
Adp values depending on the slave device connection order are as follows.

Slave controller Setting value
The first slave connected 0
The second slave connected OxFFFF
64th slave connected OxFFC1

2) 5-FPWR (Configured Address Physical Write)

This order is used to write the data by designating the station address of the slave device after normal communication
connection by the master. If the Station Address of the slave device set by EtherCAT master matches the transmitted Adp,
the slave device writes data of the size designated by Length in the Ado area. The Station Address of slave device set by
master can be checked in slave information dialog box when the slave is added.

Slave Information &J

Slave Information | Slave Corfiguration I

Slave Mame: L7NH - Standard EtherCAT drive{CoEE | .

Station Mo.: i] =
Vendor: LSIS
Category: ServoDrive
Version: Hx00000001
Description:

[ ok ][ canca |

3) 8-BWR, Broadcast Write
All connected slave devices write data of the size set by Length in the Ado area, and saves the result after Bitwise-OR
(OR operation of each bit). The designated address value at Adp is ignored, and Wkc increase by 1 due to all slaves that
performed normal write operation.
(6) Wrkc stands for Working Counter. If data is successfully written at the designated slave device, it increases by 1. If EcatCmd
is 8(BWR), it increases by 1 due to all slaves that performed normal write operation.
(7) After the execution of ESC writes command, if normal data write operation is executed in the designated slave device, Done
output is on.
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6.6.12 Skip Cam (LS _CamsSkip)

Motion Function Block

LS_CamSkip

BOOL — Execute Done |-BOOL

UINT — Slave =---eccceeccmcmmcncmcnccnana. Slave |~ UINT
UINT — SkipCount Busy —-BOOL
Active —=BOOL
CommandAborted - BOOL
Error —=BOOL
ErrorID - WORD

CoveredSkipCount [~ UINT

Input - Output

UINT Slave Set the serve axis. (See 6.2.1 Setting Range by Product)

Input

BOOL Execute Give cam skip command on the axis in the rising Edge.

UINT SkipCount Set the number of cam cycles to skip.

Output

BOOL Done Indicate the completion state of cam skip operation.

BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that the current axis is controlling the cam skip.

BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.
LREAL CoveredSkipcount Output the number of cam cycle skipped.

(1) This motion function block commands Cap Skip command which skip cam operation cycles as designated for the cam
currently in operation.

(2) SkipCount determines the number of cam cycles to skip. If O is entered, SkipCount Error (Error Ox111E) is displayed.

(3) When Cam Skip command is issued on a sub-axis during cam operation, the skip motion starts when the current cam cycle
is completed. During cam skip, the sub-axis is in stand-by at the end of the cam table.

(4) CoveredSkipCount displays the number of cam cycles skipped. The count increases with each skipped cycle, and becomes 0
when Done output is off after the function block motion is completed

(5) Done output is on when the set number of cycles are skipped after executing Cam Skip command.
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6.6.13 Variable Cam operation (LS_VarCamin)

Motion Function Block

LS_VarCamin

BOOL — Execute InSync |~ BOOL
UDINT — VarOffset ---------=----=----- VarOffset |— UINT

UINT — Slave -------ccccccmmccccccmnccacannn. Slave |~ UINT
LREAL — ContinousUpdate Busy |~ BOOL
LREAL — MasterOffset Active —~BOOL
LREAL — SlaveOffset CommandAborted [~ BOOL
LREAL — MasterScaling Error - BOOL
LREAL — SlaveScaling ErrorID = WORD
LREAL — MasterStartDistance EndOfProfile = BOOL
LREAL — MasterSyncPosition

UINT — StartMode

UINT — MasterValueSource

UINT — CamTablelD

UINT — BufferMode

Input - Output

Set the offset value of the M device where the variable to be used as the main
UDINT VarOffset o
axis is located.
UINT Slave Set the serve axis. (See 6.2.1 Setting Range by Product)
Input
BOOL Execute Give cam operation command on the axis in the rising Edge.
Specify the update setting of input value.
BOOL ContinuousUpdate (Refer to 6.1.5.Changes in Parameters during Execution of Motion Function
Block)
LREAL MasterOffset Set the offset value of the main axis.
LREAL SlaveOffset Set the offset value of the serve axis cam table.
LREAL MasterScaling Specify the magnification of the main axis.
LREAL SlaveScaling Specify the magnification of the serve axis cam table.
LREAL MasterStartDistance | Specify the position of the main axis where cam operation of the slave.
LREAL MasterSyncPosition Specify the starting point at cam table when cam operation starts.
Set the cam operation mode.
0: Cam table is applied as an absolute value (mcAbsolute)
UINT StartMode ) ] ) ) )
1: Cam table is applied as a relative value based on the command starting point
(mcRelative)
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Select the source of the main axis for cam operation.

UINT MasterValueSource 0 : Synchronized in the target value of the main axis.
1 : Synchronized in the current value of the serve axis.
UINT CamTablelD Specify the cam table to operate. (See 6.2.1 Setting Range by Product)
Specify the sequential operation setting of motion function block.
UINT BufferMode
(Refer to 6.1.4.BufferMode)
Output
Indicate that cam operation is normally being fulfilled.
BOOL InSync _ o )
(Indicate that the serve axis is following the cam table.)
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is the function block that operates the sub-axis CAM along the main axis by setting the variable
value designated by offset as the main axis.

(2) The variable value specified as the main axis should be the LREL type. Example). When specifying the variable to be
allocated to the memory by %ML100 as the main axis value, %ML100 should be LREAL type, and the offset value
specifying a variable is UDINT type and you should input 100 to the VarOffset.

(3) Remaining settings and functions are the same as the MC_CamlIn function block.
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6.6.14 Variable gear operation (LS_VarGearin)

Motion Function Block

LS _VarGearin
BOOL — Execute InGear [~ BOOL
UDINT — VarOffset----=====zccccccecaaac--. VarOffset = UINT
UINT —{ Slave ----=====cccecccemanccccccnnnn.. Slave = UINT
BOOL — ContinousUpdate Busy |- BOOL
INT — RatioNumerator Active - BOOL
UINT — RatioDenominator CommandAborted [~- BOOL
UINT — MasterValueSource Error - BOOL
LREAL — Acceleration ErrorID - WORD
LREAL — Deceleration
LREAL — Jerk
UINT — BufferMode
Input - Output
Set the offset value of the M device where the variable to be used as the main
UDINT VarOffset o
axis is located.
UINT Slave Set the serve axis. (See 6.2.1 Setting Range by Product)
Input
BOOL Execute Give gear operation command to the relevant axis in the rising Edge.
Specify the update setting of input value.
BOOL ContinuousUpdate (Refer to 6.1.5.Changes in Parameters during Execution of Motion Function
Block)
LREAL RatioNumerator Specify the numerator of gear ratio. (-32768 ~ 32767)
LREAL RatioDenominator Specify the denominator of gear ratio. (0 ~ 65535)
Select data of the main axis to be synchronized.
LREAL MasterValueSource 0: Synchronize in the command position of the main axis.
1: Synchronize in the current position of the main axis.
LREAL Acceleration Specify the acceleration at the beginning of gear operation synchronization. [u/s?]
LREAL Deceleration Specify the deceleration at the beginning of gear operation synchronization. [u/s?]
LREAL Jerk Specify the change rate of acceleration/deceleration. [u/s?]
Specify the sequential operation setting of motion function block.
UINT BufferMode

(Refer to 6.1.4.BufferMode)
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Output

BOOL InGear Indicate that gear operation is running by applying gear ration.

BOOL Busy Indicate that the execution of motion function block is not completed.

BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is the function block that drives the main axis and the sub axis in gear operation (speed

synchronization) by setting the variable value designated by offset as the main axis.
(2) The variable value specified as the main axis should be the LREL type. Example). When specifying the variable to be
allocated to the memory by %ML100 as the main axis value, %ML100 should be LREAL type, and the offset value
specifying a variable is UDINT type and you should input 100 to the VarOffset.
(3) Remaining settings and functions are the same as the MC_Gearln function block.
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6.6.15 Variable positioning gear operation (LS _VarGearInPos)

Motion Function Block

LS VarGearinPos
BOOL — Execute InGear |=-BOOL
UDINT — VarOffset----==-==sssaaacccccce--- VarOffset |~ UINT
UINT — Slave =----cccccecccccccccccccccccnnn Slave |~ UINT
INT — RatioNumerator Busy |-BOOL
UINT — RatioDenominator Active =-BOOL
UINT — MasterValueSource CommandAborted - BOOL
LREAL — MasterSyncPosition Error BOOL
LREAL — SlaveSyncP osition ErrorID - WORD
UINT — SyncMode
LREAL — MasterStartDistance
LREAL — Acceleration
LREAL — Deceleration
LREAL — Jerk
UINT — BufferMode
Input - Output
UDINT Master Set the main axis. (1~32: real/virtual axis, 33~36: virtual axis)
UINT Slave Set the serve axis. (See 6.2.1 Setting Range by Product)
Input
BOOL Execute Give gear operation command to the relevant axis in the rising Edge.
INT RatioNumerator Specify the numerator of gear ratio. (-32768~32767)
UINT RatioDenominator Specify the denominator of gear ratio. (0~65535)
Select the standard of the main axis value to be synchronized.
UINT MasterValueSource 0(mcSetValue): Synchronize in the target position of the main axis.
1(mcActualValue): Synchronize in the current position of the main axis.
LREAL MasterSyncPosition Specify the position of the main axis where gear operation starts.
LREAL SlaveSyncPosition Specify the position of the spindle where gear operation starts.
UINT SyncMode Unused
LREAL MasterStartDistance | Specify the distance of the main axis where synchronization starts.
) Specify the maximum speed of the spindle at the beginning of synchronization.
LREAL Velocity
[u/s]
_ Specify the maximum acceleration of the spindle at the beginning of
LREAL Acceleration o
synchronization. [u/s?]
_ Specify the maximum deceleration of the spindle at the beginning of
LREAL Deceleration o
synchronization. [u/s?]
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LREAL Jerk Specify the change rate of acceleration/deceleration. [u/s®]
Specify the sequential operation setting of motion function block.
UINT BufferMode
(Refer to 6.1.4.BufferMode)
Output
Indicate that gear operation is normally being fulfilled as the specified gear ratio is
BOOL InSync .
applied.
BOOL StartSync Indicate synchronization is starting.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is the function block that synchronizes the main axis and the servo axis according to the gear ratio
set at the specific position by setting the variable value designated by the offset as the main axis

(2) The variable value specified as the main axis should be the LREL type. Example).When specifying the variable to be
allocated to the memory by %ML100 as the main axis value, %ML100 should be LREAL type, and the offset value
specifying a variable is UDINT type and you should input 100 to the VarOffset.

(3) Remaining settings and functions are the same as the MC_GearInPos function block.
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6.6.16 Read the slave location of the CAM table (LS ReadCamTableSlavePos)

Motion Function Block

LS_ReadCamTableSlavePos

BOOL — Execute Done —-BOOL
UINT  AXiS  ==-=-ccccccmmccmccancaaaana.. Axis |~ UINT
UINT o CamTablelD Busy |~ BOOL

LREAL — MasterPos SlavePos |- LREAL

SlaveVel - LREAL

SlaveAccel - LREAL
Error = BOOL

ErrorID = WORD

Input - Output

UINT Axis Specify the axis to be commanded (See 6.2.1 Setting Range by Product)

Input

BOOL Execute Give ReadCamTableSlavePos operation command to the relevant axis in the
rising Edge.

UINT CAM tablelD Specify the number of the CAM table to read
(See 6.2.1 Setting Range by Product)

LREAL MasterPos Specify the position of the main axis on the CAM table.

Output

BOOL Done Indicate the completion state of ReadCamTabelSlavePos operation.

BOOL Busy Indicate that the execution of motion function block is not completed.

LREAL SlavePos It outputs the position of the slave.

LREAL SlaveVel It outputs the speed of the slave. [u/s]

LREAL SlaveAccel It outputs the acceleration of the slave. [u/s?]

BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block outputs the position of the serve axis according to the position of the main axis in the specified

@
©)
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Set the position value of the main axis to be read in the CAM table as the MasterPos value. Offset / gear ratio / phase

correction operation, etc. applied to the command axis are not reflected in the SlavePos output.
When reading the slave position on the CAM table is completed, the ‘Done Output’ will be turned on.
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6.6.17 Write inverter speed (LS_InverterWriteVel)

Motion Function Block

BOOL —
UINT —

INT —

LS_InverterWriteVel

Execute Done —-BOOL
AXIS ~ eeeeeeccceccccccccens AXis = UINT
TargetVe| Error = BOOL

ErrorID |~ WORD

Input - Output

UINT Axis Specify the axis to be commanded
(See 6.2.1 Setting Range by Product, Real axis)
Input
BOOL Execute Give InverterWriteVel operation command to the relevant axis in the rising Edge.
INT TargetVel The inverter speed to be set (-30000 ~ 30000, unit: rpm)
Output
BOOL Done Indicate the completion state of InvertenWriteVel operation.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is the function block that sets the speed of the inverter to operate when controlling the inverter by

the axis

(2) If you set the speed in TargetVel and execute the function block, the inverter connected to the axis will operate at the
corresponding speed.
(3) The speed value set in TargetVel is in units of rpm, and can be set to the value from -30000 to 30000.
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6.6.18 Read inverter speed (LS InverterReadVel)

Motion Function Block

LS InverterReadVel
BOOL — Enable Enabled |- BOOL
UINT - AXiS ~ ==eesesesmememeenens Axis |- UINT
Error -BOOL
ErrorID |~ WORD
ActualVel |=INT
Input - Output
UINT Axis Specify the axis to be commanded
(See 6.2.1 Setting Range by Product, Real axis)
Input
BOOL Enable While the condition is ON, the speed of the inverter connected to the axis is read.
Output
BOOL Enabled It indicates whether reading the inverter speed is being executed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
INT ActualVel Speed value of the read inverter

(1) This motion function block is the function block that reads the speed of the connected inverter when controlling the inverter
by the axis.

(20 When the function block is executed, the current speed of the inverter connected to the axis is read and displayed in
ActualVel.

(3) The speed value set in ActualVel is in units of rpm, and can be displayed as the value from -30000 to 30000.
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6.6.19 Write inverter control word (LS _InverterControl)

Motion Function Block
LS_InverterControl
BOOL — Execute Done |~-BOOL
UINT  AXiS ~ =s-esmemmemocnoceeees Axis |- UINT
BOOL — SwitchOn Error - BOOL
BOOL —{ VoltageEn ErrorlD —WORD
BOOL — QuickStop
BOOL — EnableOP
BOOL — EnableRamp
BOOL — UnlockRamp
BOOL — ReferenceRamp
BOOL — FaultReset
BOOL —{ Halt
Input - Output
UINT Axis Specify the axis to be commanded
(See 6.2.1 Setting Range by Product, Real axis)
Input
BOOL Execute Set the inverter control word in the rising Edge.
BOOL SwitchOn Switch On
BOOL VoltageEn Voltage Enable
BOOL QuickStop Quick Stop
BOOL EnableOP Enable operation
BOOL EnableRamp Enable ramp
BOOL UnlockRamp Unlock ramp
BOOL ReferenceRamp Reference ramp
BOOL FaultReset Fault Reset
BOOL Halt Halt
Output
BOOL Done It indicates whether or not the inverter control word setting is done normally.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is the function block that sets the control word of the connected inverter when controlling the
inverter by the axis.
(2) Inorder to operate the inverter, the control word must be set to enable operation.
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(3) Please refer to the following.

Command bit used in Enable Operation

Bit Value Description
0 Holding previous operation status
4 ( Enable Ramp) ] ]
1 Inverter operation by command hit
0 Holding of output frequency
5 (Unlock Ramp) ]
1 Operatin to target freqency
0 Input target frequency as 0
6 ( Reference Ramp) ]
1 Input target frequency as setiting value
8 (Halt) X Unused

Inverter status according to the bit setting of the control word

Bit&

Fun ramp

Bit &
funetion
generator

11
Lack 0

Limit function output Bit4
1 I' Ramp inpul value Ramp Ram !
N o output value
function —l

o7

generator 1 Velocity demand
Special | 0 ]- ] i
function
generator

Change the inverter status according to the bit setting of the control word

st @)
0

——®  Switch on Bl Fault
» disabled +
IFRE t1a
10 Ready to 13 | Fault reaction
switch on " active
12 l 3 B
Switched on gl g

v

Not ready to
switch on

¥ 15

16 +4 ts Power-off or reset

Quick stop
active

r

»  Operation
1 enabled
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Bits of the controlword

Command Transitions
Bit7 |Bit3 | Bit2 | Bit1|Bit0

Shutdown 0 X 1 1 0 26,8
Switch on 0 0 1 1 1 3
Switch on + enable 3+ 4
operation 0 1 1 1 1 (NOTE)
Disable voltage 0 X X 0 7,9,10,12
CQuick stop 0 X 1 71011
Disable operation 1] 0 1 1 1 ]
Enable operation 0 1 1 1 1 4,16
Fault reset _r X X X X 15

NOTE Automatic transition to Enable operation state after executing
SWITCHED ON state functionality .

Ls-'ELE CTRIC
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6.6.20 Read inverter status 1 (LS_InverterStatusl)

Motion Function Block

LS_InverterStatus1l

BOOL — Enable Enabled |~ BOOL
UINT  AXiS =~ ====eccccccccccnnaas AXxis f— UINT
Error =BOOL

ErrorID = WORD
RdySwitchOn |~ BOOL
SwitchedOn |- BOOL
OpEn |=BOOL
VoltageEn |- BOOL
SwOnDisable - BOOL

Input - Output

UINT Axis Specify the axis to be commanded
(See 6.2.1 Setting Range by Product, Real axis)
Input
BOOL Enable Read the “Status 1" of the inverter while the input is enabled.
Output
BOOL Enabled It indicates the state of reading the “Status 1" of the inverter.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
BOOL RdySwitchOn Ready to Switch On
BOOL SwitchedOn Switched On
BOOL OpEn Operation Enabled
BOOL VoltageEn Voltage Enabled
BOOL SwOnDisable Switch On Disable

(1) This motion function block is the function block that reads and displays the "Status 1" of the connected inverter when
controlling the inverter by the axis.

(2) RdySwitchOn, SwitchedOn, OpEn, VoltageEn, SwOnDisable are respectively the lower bit values of the Status Word
among the inverter PDO Data.

RdySwitchOn Bit0

SwitchedOn Bit 1
OpEn Bit 2
VoltageEn Bit4

SwOnDisable Bit 6

15 |14 (13 (12 |11 |10 (9 8

-l
la))
o
B
oo
ra
—_
L=

nu (nu |nu |[Mu [lla |tr m [ nu | w sod [gs | Ve |[f og |50 |rtso
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6.6.21 Read inverter status 2 (LS _InverterStatus?2)

Motion Function Block

LS_InverterStatus2
BOOL — Enable
UINT —H Axis

Enabled [~ BOOL
Axis [~ UINT
Error -BOOL
Error|D —=WORD
Fault - BOOL
QuickStop ~BOOL
Warning |- BOOL
Remote —-BOOL
TargetReach —-BOOL
LimitActive = BOOL

Input - Output

UINT Axis Specify the axis to be commanded
(See 6.2.1 Setting Range by Product, Real axis)
Input
BOOL Enable Read the “Status 2" of the inverter while the input is enabled.
Output
BOOL Enabled It indicates the state of reading the “Status 2" of the inverter.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
BOOL Fault Fault(trip)
BOOL QuickStop Quick stop
BOOL Warning Warning
BOOL Remote Remote
BOOL TargetReach Target Reached
BOOL LimitActive Internal Limit active
(1) This motion function block is the function block that reads and displays the "Status 2" of the connected inverter when

controlling the inverter by the axis.

(2) Fault, QuickStop, Warning, Remote, TagetReach, LimiActive are respectively the lower bit values of the Status Word
among the inverter PDO Data.

Fault Bit 3

QuickStop Bit5

Warning Bit 7

Remote Bit 6

TargetReach Bit 10

LimitActive Bit11l

15 |14 (13 |12 |11 |10 |9 8 7 G 3 4 3 2 1 O
nu (nu |nu |[Mu [lla |tr m [ nu | w sod [gs | Ve |[f og |50 |rtso
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6.6.22 Speed control operation (CSV mode) (LS_SyncMoveVelocity)

Motion Function Block

LS_SyncMoveVelocity

BOOL — Execute InVelocity = BOOL
UINT q AXis ~ ==cesmemmcmoceoceee. Axis |- UINT
LREAL — Velocity quy — BOOL
BOOL — CmdPosMode Active = BOOL
UINT < BufferMode CommandAborted |- BOOL
Error = BOOL
ErrorID - WORD
Input - Output
UINT Axis Specify the axis to be commanded (See 6.2.1 Setting Range by Product)
Input
BOOL Execute In the rising Edge, it performs speed control operation through the CSV mode.
BOOL CmdPosMode 0: Apply the current position to the command position.
Specify the sequential operation setting of motion function block.
UINT BufferMode .
(0: Aboaritng, 1: Buffered, Refer to 6.1.4.BufferMode)
Output
BOOL Done Indicate whether to reach the specified distance.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
(1) This motion function block is the function block that allows speed control using the CSV (Cyclic Synchronous Velocity) mode

of CiA402 profile on the set axis.

@
©)

In order to stop the specified speed operation, you can make a stop command or execute another motion function block.
Velocity input specifies the speed to operate. When the sign of the operation speed value is positive (+ or no sign), it moves

in the forward direction and when it is negative (-), it moves in the reverse direction.

Q)

CmdPosMode is used to set the update methods of the current position at the time of command. Only the initial value of 0 is

available and the current position of the command is updated using the feedback current position.

®

operation is stopped.

©)
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The output InVelocity is turned on when the axis reaches the specified speed, and it is turned off when the specified speed

When this Motion Function Block is running, the axis status is '‘Continuous Motion'.
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6.6.23 Read CAM table master position (LS _ReadCamTableMasterPos)

Motion Function Block

LS_ReadCamTableMasterPos
BOOL — Execute Done |-BOOL
UINT = AXiS  ==secseememerememeneenanans Axis |- UINT
UINT — CamTablelD Busy |-BOOL
LREAL — MasterStartPos MasterPos |—- LREAL
LREAL —H MasterEndPos Error —-BOOL
LREAL — SlavePos ErrorlD - WORD
LREAL — Scale
Input - Output
UINT Axis Set the command axis. (See 6.2.1 Setting Range by Product)
Input
Give cam table master position reading command to the relevant axis in the rising
BOOL Execute
Edge.
UINT CamTablelD Set the number of cam table to read (1~32)
LREAL MasterStartPos Start position to read position of cam main axis
LREAL MasterEndPos End position to read position of cam main axis
LREAL SlavePos Position of cam serve axis
LREAL Scale Accuracy of main axis position reading
Output
BOOL Done Indicate that the cam table main axis reading is successfully completed.
BOOL Busy Indicated that the execution of motion function is not completed.
LREAL MasterPos Output the position of the slave
BOOL Error Indicate whether an error occurs or not
WORD ErrorlD Output the number of error occurred while motion function block is running

(1) This motion function block outputs the position of the main axis corresponding to the position of the serve axis set in

SlavePos, among the values between MasterStartPos and MasterEndPos in the specified cam table.
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@

©)
@

Q)
©)
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Slave

Scale—>| [+

SlavePos

y P Master

MasterStartPos MasterPos MasterEndPos

Set the position of serve axis to read in the cam table as SlavePos value. Offset/Gear ratio/Phase correction operation
applied to the command axis is not reflected in the MasterPos output.

When the cam table master position reading operation is completed, the Done output turns on.

The ‘Scale’, which is the accuracy value of the cam table master position reading, can't input 0. If the ‘Scale’ is 0, an error
(error number: 0x0B) occurs. If the ‘Scale’ value is large, an error may occur between the magnified MasterPos value and
the actual spindle position. Also, if the ‘Scale’ value is small, the execution time of the function block may become long.

If the position of the main axis corresponding to the position of the serve axis set in SlavePos does not exist among the
values between MasterStartPos and MasterEndPos, Error is On and "0x1124" occurs in ErrorID.

The value of MasterEndPos must be greater than the value of MasterStartPos. If the MasterEndPos value is less than or
equal to MasterStartPos, Error is On and "0xOB" occurs in ErrorID.

| LSE ectric
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6.6.24 OnOff CAM Operation (LS_OnOffCam)

Motion Function Block

BOOL — Execute
UINT — Master =----cccececcccccccccccccane.. Master = UINT
UINT —{ Slave ---====-ceccceemcocccccanncnen. Slave [~ UINT

BOOL — CamOnOff

BOOL — SkipOnCam

BOOL — SkipRunCam
UINT — MasterValueSource
UINT 4 OnCam_ID
UINT 4| RunCam_ID
UINT — OffCam_ID
UINT — StartMode

LREAL — StartModeParam

LS OnOffCam
InSync |~ BOOL

Busy |- BOOL
Active = BOOL

CommandAborted |~ BOOL

Error —BOOL

ErrorID = WORD

EndOfProfile = BOOL
CamsState = UINT

Input-Output

UINT Master

Set the main axis. (See 6.2.1 Setting Range by Product)

UINT Slave

Set the serve axis. (See 6.2.1 Setting Range by Product)

Input

BOOL Execute

Give the OnOff cam operation command to the relevant axis on the rising Edge.

BOOL CamOnOff

Set the on/off state of the cam operation.
1: Complete OnCam and switch to RunCam.
0: Complete OffCam in RunCam and switch the cam to the stop status

BOOL SkipOnCam

Exclude OnCam from OnOff cam operation and carry out RunCam->OffCam in
order.

BOOL SkipRunCam

Exclude RunCam from OnOff cam operation and carry out OnCam->OffCam in
order.

UINT MasterValueSource

Select the source of the main axis for cam operation.
0: Synchronizes to the command position of the main axis.
1: Synchronizes to the current position of the main axis.

UINT OnCam_ID

Specify the cam table to operate in the OnCam state.
(See 6.2.1 Setting Range by Product)

UINT RunCam_ID

Specify the cam table to operate in the RunCam state.
(See 6.2.1 Setting Range by Product)

UINT OffCam_ID

Specify the cam table to operate in the OffCam state.
(See 6.2.1 Setting Range by Product)

UINT StartMode

Specify the method for starting the cam operation.

0: Start when CamOnOff is set to 1.

1: Start when CamOnOff is set to 1 and the main axis reaches the position set in
StartModeParam.

2: Start when CamOnOff is set to 1 and the main axis moves the distance set in
StartModeParam.

3: Use the profile generated with LS _CrossSealCamGen.

LREAL StartModeParam

Set the parameter according to the method for starting the cam operation.
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Output
BOOL InSync Indicates that cam operation has entered the RunCam state.
BOOL Busy Indicates that the execution of the motion function block is not completed.
BOOL Active Indicates that the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicates that the current motion function block is interrupted by another
command.
BOOL Error Indicates whether an error occurs or not.
WORD ErrorlD Outputs the error ID that occurred while the motion function block is running.
BOOL EndOfProfile Indicates the end of the current cam operation.
0: Stop state
UINT CamState 1 Executing OnCam
2: Executing RunCam
3: Executing OffCam

(1) This motion function block uses three cam tables to carry out the cam operation that is switched to a Stop state->OnCam-

@

©)

Q)

©)
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>RunCam or a RunCam->0OffCam->Stop state depending on the CamOnOff input.

Vastorivis /I/I/I/I/I/ /I/I/
A

SlaveAxis yd /I/ /
— '

Execute

CamOnoff ' 1

InSync I ]

EndOfProfile l | | l | | |

CamState [ _Stop | On | Run [ Off T Stop | On [ Off T[Stop

The cam operation runs under a state where Execute is the rising Edge. The cam operation does not stop even if Execute is
changed to Off during the operation. To stop the OnOffCam operation, you must give the MC_CamOut command or run
another motion function block.

If StartMode is set to 0, OnCam runs as soon as 1 is input in CamOnNOff. If StartMode is set to 1, OnCam does not run as
soon as 1 is input in CamONOff, but when the position of the main axis passes by the position set in StartModeParam. If
StartMode is set to 2, OnCam runs when 1 is input in CamOnOff and the main axis then moves in the distance set in
StartModeParam.

If you are using a cam generated with the LS_CrossSealCamGen function block, set StartMode to 3. If StartMode is set to 3
and the length of OnCam_ID is 270, the same operation is conducted as if StartMode is set to 1 and StartModeParam is
270. If OnCam_ID is 180, the same operation is conducted as if StartMode is set to 1 and StartModeParam is set to 0.
EndOfProfile outputs On when passing the end of a profile during the operation of each OnCam/OffCam/RunCam cam
profile.
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(6) If the CamONOff signal is Off, the operation to switch to RunCam->OffCam->Stop state is performed. If the CamOnOff
signal is switched from Off to On in the RunCam state, the RunCam state is maintained if OffCam is not yet executed. In a
state where OffCam is executed, the state switches to the OnCam->RunCam state again after switching to the OffCam-
>Stop state. (When turning off CamOnOff in RunCam, the operation must be maintained until an EndOfProfile signal is

generated.)
o /I/ /]/I_/ /I/
>
CamOnOff L L L
EndOfProfi ' ' ' ' ' ' ' '
CamState [ Run [ Off [ Stop T On ] Run [ Off

(7) If the SkipOnCam signal is On, RunCam is executed instantly without OnCam. If CamOnOff turns off after executing
RunCam, perform the operation to switch to RunCam->OffCam->Stop state. In an operation where the SkipOnCam signal
is On, the operation is executed from the middle of RunCam.

(8) If the SkipRunnCam signal is On, OffCam is executed without executing RunCam after executing OnCam. If CamOnOff is
On at this time, the operation repeats in the order of OnCam->0OffCam->Stop->OnCam->0OffCam->Stop.

(9) To stop the OnOffCam operation completely, use the halt (MC_Halt) or immediate stop (MC_Stop) motion function block.

(10) The CamsState value is output as Stop(0) / OnCam(1) / RunCam(2) / OffCam(3) depending on the state of cam operation.

(11) Once the cam operation set in RunCam_ID is executed, InSync outputs On.

(12) MasterValueSource selects the source of the main axis for synchronization. If set to 0, the serve axis performs cam
operations based on the command position of the main axis calculated in the mation controller, and if set to 1, the serve axis
performs cam operations based on the current position received via communication from the servo drive of the main axis.

(13) RunCam_ID sets the cam profile to execute during the operation of OnOffCam. Before executing RunCam in a Stop state,

set the cam profile to run as OnCam_ID. OffCam_ID sets the cam profile to execute before RunCam reaches the Stop state.

The setting range for each ID is 1-32, and an input value outside of the range causes a "0x1115" error in the motion function
block.

(14) Any changes made to the MasterValueSource/OnCam_ID/RunCam_ID/OffCam_ID value during operation are not
reflected.

(15) The value of the major axis can be changed during OnCam/RunCam/OffCam operation. (V1.50 and more)

(16) The corresponding axis is in a "SynchronizedMotion™ state when this motion function block is running.

(17) For more information, see Chapter 8.6 RotaryKnife Operation under Chapter 8 Motion Control Function.
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6.6.25 RotaryKnife cam profile generation (LS_RotaryKnifeCamGen)

Motion Function Block

LS RotaryKnifeCamGen

BOOL — Execute Done i~ BOOL
UINT—AXIS =--ccccccmccmmcccccceaccnncccccann Axis |~ UINT
UINT—CamTablelD Busy |~ BOOL

LREAL— PartLength
LREAL— Circumference
LREAL— CuttingStart
LREAL— CuttingEnd
LREAL— CuttingSpdRatio
UINT—CamType
UINT—CamCurve
UINT—]CamPointNum

Error - BOOL
ErrorIlD - WORD

Input-Output

UINT Axis ‘ Specify the axis to give the command. (See 6.2.1 Setting Range by Product)
Input

BOOL Execute Performs cam profile generation in the rising Edge.

Set the cam table ID where the profile is stored.

UINT | CamTablelD (See 6.2.1 Setting Range by Product)

LREAL |PartLength Set the length of the object to cut by the RotaryKnife.
LREAL | Circumference Set the circumference of the RotaryKnife.
LREAL |CuttingStart Set the position for the RotaryKnife to start cutting.
LREAL |Cutingend Set the position for the RotaryKnife to end cutting.
. . Adjust the synchronization speed by a percentage while the RotaryKnife is cutting.
LREAL | CuttingSpdRatio - Y 'zaton Sp yap ge whi anrnie s ating

(If 100 is entered, the cutting speed is synchronized 1:1 with the main axis.)

Set the type of the cam profile to generate.
(0:ALL 1:RampIn 2:Running 3:RampOut)
(4:sALL 5:sRampln 6:Running 7:sRampOut)

UINT CamType

UINT CamCurve Set the cam curve type used in cam profile generation. (O:Linear 1:Cubic)

UINT CamPointNum Set the number of cam points used for the cam profile.

Output
BOOL Done Indicates that the cam profile is generated successfully.
BOOL Busy Indicates that the execution of the motion function block is not completed.
BOOL Error Indicates whether an error occurs or not.
WORD | ErrorlD Outputs the error ID occurred while the motion function block is running.

(1) This mation function block generates the cam profile which performs the RotaryKnife action.
(2) Use the cam profile generated through LS_RotaryKnifeCamGen in the LS_OnOffCam function block.
(3) On the PartLength input, enter the length of the object to perform cutting using the RotaryKnife.
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(4) On the Circumference input, enter the circumference of the RotaryKnife.

o

Circumfere

PartLength PartLength

O O

(5) On the CuttingStart input, enter the starting position for the RotaryKnife to start cutting. On the CuttingStart input, enter the
ending position for the RotaryKnife to end cutting. The speed of the conveyor and the RotaryKnife are synchronized
between CuttingStart and CuttingEnd. (If you want a cutting region of 10 when the Circumference is 360, set CuttingStart to
175 and CuttingEnd to 185.)

(6) On the generated cam profile, the movement amount of the main axis is 360Degree in ratio to PartLength. This means that
you must set the gear ratio of the motor and the machine in the parameter so that 1 rotation of the main axis equals
PartLength.

(7) On the generated cam profile, the movement amount of the serve axis is 360Degree in ratio to the Circumference. This
means that you must set the gear ratio of the motor and the machine in the parameter so that 1 rotation of the serve axis
equals the Circumference.

(8) For CuttingStart, you cannot enter a value that is less than 1/8 of the Circumference or greater than CuttingEnd. A "0x1172"
error occurs if there is an error in the CuttingStart value.

(9) For CuttingEnd, you cannot enter a value that is greater than 7/8 of the Circumference or smaller than CuttingEnd. A"0x1172"
error occurs if there is an error in the CuttingEnd value. To set the cutting region to the minimum, set CuttingEnd and
CuttingStart as equal values.

(10) On the CamType, enter the type of cam profile to generate. Available values are 1:Rampin 2:Running 3:RampOut
5:sRampln 6:Running 7:sRampOut. If you enter 0, Rampln/Running/RampOut will be generated at once. The Running type
generates a cam profile which performs repeated cutting actions. The Rampin type generates a profile that includes the stop
state to the action of the Running cam profile performing the cutting action. The RampOut type generates a profile to switch
RotaryKnife from a running state to a stop state. A"0x1176" error occurs if the CamType value is outside of the range.

A
PartLength

MasterAxis

0 >
A

Circumference
Rampin

SlaveAxis

RampOut

6-152



Chapter5 Motin Functin Block

(11) The sRampln and sRampOut types generate a shortened cam profile of Rampln and RampOut respectively. When
operating using sRampln and sRampOut and you want to main axis to reach the 1/2Circumference position of the serve
axis, the main axis must start at the 1/2 position of PartLength.

A
PartLength

MasterAxis

0

A

Circumference

SlaveAxis

sRampOut

(12) On the CuttingSpdRatio input, set the speed ratio for the cutting region. If CuttingSpdRatio is set to 100, a cam profile is
generated which operates by synchronizing 1:1 with the speed of the main axis in the cutting region. As the CuttingSpdRatio
value is higher, the faster the synchronization speed on the cutting region. The setting range of CuttingSpdRatio is 50-200
and a "0x1174" error occurs if there is an error in the CuttingSpdRatio value.

(13) On the CamCurve, enter the curve of the cam profile to generate. If you enter O:Linear, a cam profile is generated using
linear interpolation. Once you select linear interpolation, you must specify the number of cam profile points to generate by
setting CamPointNum. Take care when setting the number of points as too little can lead to a shock due to the acceleration
or deceleration of cam operation and too many can lead to an overload in the program due to the amount of computing
resources for saving cam profiles. If you enter 1:Cubic, a cam profile is generated that uses cubic interpolation. A "0x1176"
error occurs if the CamCurve value is outside of the range.

(14) The minimum number of cam points required for CamPointNum is 10 and a "0x1177" error occurs if there is an error in the
CamPointNum value. The maximum CamPointNum is 1024.
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6.6.26 Cross sealer cam profile generation (LS _CrossSealCamGen)

Motion Function Block

LREAL— Circumference
LREAL— SealStart
LREAL— SealEnd
LREAL— SealSpdRatio
UINT— CamType
UINT— CamCurve
UINT—]CamPointNum

LS CrossSealCamGen

BOOL — Execute Done —BOOL
UINT—AXiS =-===-esnncmeccaccmancancaacnaanas Axis [~ UINT
UINT— CamTablelD Busy |- BOOL

LREAL— PartLength Error - BOOL

ErrorIlD - WORD

Input-Output
UINT Axis Specify the axs_ to give the command.
(See 6.2.1 Setting Range by Product)
Input

BOOL Execute

Performs cam profile generation in the rising Edge.

UINT CamTablelD

Set the cam table ID to store the cam profile.
(See 6.2.1 Setting Range by Product)

LREAL |PartLength

Set length of the object sealed by the cross sealer.

LREAL | Circumference

Set circumference of the cross sealer.

LREAL |SealStart

Set the position for the cross sealer to start sealing.

LREAL |SealEnd

Set the position for the cross sealer to end sealing.

LREAL |SealSpdRatio

Adjust the synchronization speed in percentage while the cross sealer is sealing. (If
100 is entered, the sealing speed is synchronized 1:1 with the main axis.)

UINT CamType

Set the type of the cam profile to generate.
(0:ALL 1:RampIn 2:Running 3:RampOut)
(4:sALL 5:sRampln 6:Running 7:sRampOut)

UINT CamCurve

Set the cam curve type used in cam profile generation. (O:Linear 1:Cubic)

UINT CamPointNum

Set the number of cam points used for the cam profile.

Output
BOOL Done Indicates that the cam profile is generated successfully.
BOOL Busy Indicates that the execution of the motion function block is not completed.
BOOL  |Error Indicates whether an error occurs or not.

WORD ErrorlD

Outputs the error ID occurred while the motion function block is running.

(1) This motion function block generates the cam profile which performs the cross sealer action. Use the cam profile generated
through LS_CrossSealCamGen in the LS _OnOffCam function block.

(2) On the PartLength input, enter the length of the object to perform sealing using the cross sealer.

(3) On the Circumference input, enter the circumference of cross sealer.
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(4) Both the main and serve axes of the generated cam profile is output within the 0-360 range. For the PartLength and
Circumference values, you must enter the distance moved by the main axis when the main and serve axes move in 360

value.
/ T
Circumferel
PartLength
S S (s IR I~ R R Gl (] (]

(5) On the SealStart input, enter the starting position for the cross sealer to start sealing. On the SealStart input, enter the starting
position for the cross sealer to end sealing. The speed of conveyor and the cross sealer are synchronized between
SealStart and SealEnd. (If you want a sealing region of 10 when the Circumference is 360, set SealStart to 175 and
SealEnd to 185.)

(6) On the generated cam profile, the movement amount of the main axis is 360 in ratio to PartLength. This means that you must
set the gear ratio of the motor and the machine in the parameter so that when the main axis moves 360, the real distance
equals PartLength.

(7) On the generated cam profile, the movement amount of the serve axis is 360 in ratio to Circumference. This means that you
must set the gear ratio of the motor and the machine in the parameter so that when the serve axis moves 360, the real
distance equals Circumference.

(8) For SealStart, you cannot enter a value that is less than 1/8 of the Circumference or greater than SealEnd. A "0x1172" error
occurs if there is an error in the SealStart value.

(9) For SealEnd, you cannot enter a value that is greater than 7/8 of the Circumference or smaller than SealEnd. A"0x1172" error
occurs if there is an error in the SealEnd value. To set the sealing region to the minimum, set SealEnd and SealStart as
equal values.

(10) On the CamType, enter the type of cam profile to generate. Available values are 1:Rampin 2:Running 3:RampOut
5:sRampln 6:Running 7:sRampOut. If you enter 0, RampIn/Running/RampOut will be generated at once. The Running type
generates a cam profile which performs repeated sealing actions. The Rampln type generates a profile that includes the
stop state to the action of the Running cam profile performing the sealing action. The RampOut type generates a profile to
switch the cross sealer from a running state to a stop state. A "0x1176" error occurs if the CamType value is outside of the
range.

360

270

MasterAxis 180

Rampin

SlaveAxis 180

RampOut
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(11) The cam profile generated in the LS CrossSealCamGen function is similar to the cam profile generated in the
LS RotaryCutCamGen. For the Rampln profile, the operation starts when the main axis is at 270 and not at 0. The profile
also starts to perform sealing when the main axis is at 180 degrees.

(12) The sRampln and sRampOut types generate a shortened cam profile of Rampln and RampOut respectively. When
operating using sRampln and sRampOut, the cam operation starts when the main axis is at 0.

A
E10] I

270

MasterAxis 180

360

§Rampln

SlaveAxis 180

sRampOut

(13) On the SealSpdRatio input, set the speed ratio for the sealing region. If SealSpdRatio is set to 100, a cam profile is
generated which operates by synchronizing 1:1 with the speed of the main axis in the sealing section. The higher the
SealSpdRatio value, the faster the synchronization speed in the cutting region. The setting range of SealSpdRatio is 50-200
and a "0x1174" error occurs if there is an error in the SealSpdRatio value.

(14) On the CamCurve, enter the curve of the cam profile to generate. If you enter O:Linear, a cam profile is generated using
linear interpolation. Once you select linear interpolation, you must specify the number of cam profile points to generate by
setting CamPointNum. Take care when setting the number of points as too little can lead to a shock due to the acceleration
or deceleration of cam operation and too many can lead to an overload in the program due to the amount of computing
resources for saving cam profiles. If you enter 1:Cubic, a cam profile is generated that uses cubic interpolation. A "0x1176"
error occurs if the CamCurve value is outside of the range.

(15) The minimum number of cam points required for CamPointNum is 10 and a "0x1177" error occurs if there is an error in the
CamPointNum value. The maximum CamPointNum is 1024.
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6.6.27 Expand OnOff CAM Operation (LS_OnOffCamEx)

Motion Function Block type

LS _OnOffCamEx

BOOL — Execute InSync = BOOL
UINT — Master Master = UINT
UINT — Slave Slave [~ UINT

BOOL —{ CamOnOff Busy —BOOL

BOOL — SkipOnCam Active [~ BOOL

BOOL —{ SkipRunCam CommandAborted |- BOOL
UINT — MasterValueSource Error (—= BOOL

UINT o OnCam_ID
UINT 4 RunCam_ID
UINT — OffCam_ID
LREAL — MasterOffset
LREAL — SlaveOffset
LREAL — MasterScaling
LREAL — SlaveScaling
UINT — StartMode
LREAL — StartModeParam

ErrorID = WORD
EndOfProfile —=BOOL
CamState (— UINT

Input-Output
Set the main axis
UINT Master (See 6.2.1 Setting Range by Product), Available to set variables only
Set the serve axis
UINT Slave (See 6.2.1 Setting Range by Product), Available to set variables only
Input
BOOL Execute Give the OnOff Cam operation command to the relevant axis in the rising Edge
Set whether the Cam operation is On or Off.
BOOL CamOnOff 1: Completing OnCam and switch to RunCam.
0: Complete OffCam in RunCam and switch the cam operation to the stop status.
BOOL SkiponCam Exclude OnCam from OnOff cam operation and carry out RunCam->OffCam in
order.
BOOL SkipRunCam Exclude RunCam from OnOff cam operation and carry out OnCam->OffCam in
order.
Select the source of the main axis for the cam operation.
UINT MasterValueSource 0: Synchronizes to the command position of the main axis.
1: Synchronizes to the current position of the main axis.
UINT OnCam_ID Specify the cam table to operate in the OnCam state.
UINT RunCam_ID Specify the cam table to operate in the RunCam state.
UINT OffCam_ID Specify the cam table to operate in the OffCam state.
LREAL MasterOffset Set the offset value of the main axis.
LREAL SlaveOffset Set the offset value of the serve axis.
LREAL MasterScaling Specify the magnification of the main axis.
LREAL SlaveScaling Specify the magnification of the serve axis.
Select the method to start the cam operation.
0: Start when CamOnOff is set to 1.
1: Start when CamOnNOff is set to 1 and the main axis reaches the position set in
UINT StartMode StartModeParam.
2: Start when CamOnOff is set to 1 and the main axis moves the distance set in
StartModeParam.
3: Use the profile generated with LS _CrossSealCamGen.
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LREAL StartModeParam Set parameters according to the method to start the cam operation.
Output
BOOL InSync Indicate that the cam operation has entered the RunCam state.
BOOL Busy Indicate that execution of the motion function block is not completed.
BOOL Active Indicate whether the current motion function block is controlling the relevant axis.
BOOL CommandAborted Indicate that the current motion function block is interrupted by another command.
BOOL Error Indicate whether an error occurs.
WORD ErrorlD Output the error number that occurred while the motion function block is running.
BOOL EndOfProfile Indicate the end of the current cam operation.
0: Stop state
UINT CamState 1 Executing OnCam
2: Executing RunCam
3: Executing OffCam

(1) This motion function block uses three cam tables to carry out the cam operation that is switched to Stop state->OnCam-
>RunCam or RunCam->0OffCam->Stop state depending on the CamOnOff input.

A

MasterAxis

SlaveAxis

Execute

CamOnOff

InSync

EndOfProfil

CamState [ Stop |

Run [ Off T Stop [ On [ Off [Stop

(2) The cam operation runs under a state where Execute is the rising Edge. The operation does not stop even if Execute is
changed to Off during the operation. To stop the OnOffCam operation, you must give the MC_CamOut command or run

another motion function block.

(3) Set the offset of the cam table to be applied in MasterOffset and SlaveOffset. MasterOffset sets the offset with the starting
point of the main axis, and SlaveOffset sets the offset with the starting point of the serve axis. Refer to the Figure below.
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Set the magnification of the CAM data to be applied in MasterScaling and SlaveScaling. Set the magnification of the main
axis data in MasterScaling, and set the magnification of the serve axis data in SlaveScaling. Refer to the Figure below.

A

S|aveSCa|ing =2.0 ferccrcreaces After applylng

SlaveScaling

SlaveScaling = 1.0

After applying
MasterScaling

>

MasterScéling =1.0 MasterScéIing =20

If StartMode is set to 0, OnCam runs immediately when 1 is input in CamOnOff. If StartMode is set to 1, OnCam does not
run immediately when 1 is input in CamOnOff. But OnCam runs when the position of the main axis passes by the position
set in StartModeParam. If StartMode is set to 2, OnCam runs when 1 is input in CamOnOff and then the main axis moves
the distance set in StartModeParam.

If you are using a cam generated by the LS _CrossSealCamGen function block, set StartMode to 3. If StartMode is set to 3
and the length of OnCam_ID is 270, the same operation is conducted as if StartMode is set to 1 and StartModeParam is set
to 270. If the length of OnCam_ID is 180, the same operation is conducted as if StartMode is set to 1 and StartModeParam
is setto O.

When MasterOffset/SlaveOffset is set, if 1 is input in CamOnOff, operation starts at the OnOffCam start position set in
StartMode and StartModeParam. The OnOffCam operation is conducted when reaching the OnOffCam start position. If
MasterOffset/SlaveOffset is set, StartMode is set to 0 and the OnOffCam operation is conducted, impact can occur when
starting operation.
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A OnOffCam
StartPosition

SlaveOffset I /

- > >
MasterOffset
Execute 11
CamoOnoff ——1
InSync '
EndOfProfile | |
CamState Stop | On | Run

(8) The EndOfProfile signal outputs On when passing the end of a profile during operation of each OnCam/OffCam/RunCam
cam profile.

(9) If the CamONOff signal is Off, the operation is performed to switch to RunCam->OffCam->Stop state. If the CamOnOff
signal is switched from Off to On in the RunCam state, the RunCam state is maintained if OffCam is not yet executed. In a
state where OffCam is executed, the state switches to the OnCam->RunCam state again after switching to the OffCam-
>Stop state. (When turning off CamOnOff in RunCam, the operation must be maintained until the EndOfProfile signal is

generated.)
SlaveAxis /I/ MJ /I/

CamOnOff LI | E— LI
EndOfProfil L L L L L L L L

CamState | Run [ Off [ Stop [ On ] Run [ Off

(10) If the SkipOnCam signal is On, RunCam runs immediately without OnCam. If CamOnOff turns off after executing RunCam,
the operation is performed to switch to RunCam->OffCam->Stop state. In an operation where the SkipOnCam signal is On,
the operation is executed from the middle of RunCam.

(12) If the SkipRunnCam signal is On, OffCam is executed without RunCam being executed after OnCam is executed. If
CamOnOff is On at this time, the operation repeats in the order of OnCam->OffCam->Stop->OnCam->OffCam->Stop.

(12) To stop the OnOffCam operation completely, you can use the halt (MC_Halt) or immediate stop (MC_Stop) motion function
block.

(13) The CamState value is output as Stop (0) / OnCam (1) / RunCam (2) / OffCam (3) depending on the state of the cam
operation.

(14) Once the cam operation set in RunCam_ID is executed, InSync output turns On.

(15) MasterValueSource selects the source of the main axis for synchronization. If set to 0, the serve axis performs cam
operations based on the command position of the main axis calculated in the motion controller. If set to 1, the serve axis
performs cam operations based on the current position received via communication from the servo drive of the main axis.

(16) The cam profile to execute during operation of OnOffCam is set to RunCam_ID. Before executing RunCam in the Stop
state, the cam profile to run is set to OnCam_ID. The cam profile to execute is set in OffCam_ID before RunCam reaches
the Stop state. If the setting range for each ID is 1-32 and the input value passes over the range, the "0x1115" error occurs
in the motion function block.

(17) Any changes made to the MasterValueSource/OnCam_ID/RunCam_ID/OffCam_ID value during operation are not
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reflected.
(18) The value of the major axis can be changed during OnCam/RunCam/OffCam operation. (V1.5 and later)
(19) The corresponding axis is in the “SynchronizedMotion” state when this motion function block is running.
(20) For more information, see Chapter 8.6 RotaryKnife Operation under Chapter 8 Motion Control Function.
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6.7 Coordinate System Operation Function Block

6.7.1 Machine information setting(MC_SetKinTransform)

Motion Function Block

ARRAY[0..11] OF LREAL[ ]| KinParam

MC_SetKinTransform

BOOL — Execute Done |- BOOL
UINT —] AxesGroup ============ecccec-- AxesGroup [~ UINT
UINT — KinType Busy = BOOL
UINT — KinExtParam Active = BOOL

CommandAborted |~ BOOL
LREAL — Tool OffsetX Error —=BOOL

LREAL — Tool OffsetY
UINT — Tool OffsetZ

ErrorID = WORD

Input-Output

UINT AxesGroup Set the axes group to set the machine information.(1 ~ 16 : Group 1 ~ Group 16)
Input

BOOL Execute Give the machine information setting command on the axis in the rising Edge.
UINT KinType Set the machine type.(0:XYZ, 1:Delta3)

UINT KinExtParam Unused

LREALJ] KinParam Set the machine information.

LREAL ToolOffsetX Set the X axis offset of at the end of the machine.

LREAL ToolOffsetY Setthe Y axis offset of at the end of the machine.

LREAL ToolOffsetz Set the Z axis offset of at the end of the machine.

Output

BOOL Done Indicate the machine information setting is successfully completed.

BOOL Busy Indicate that the execution of motion function block is not completed.

BOOL Active Indicate that machine information setting of the current axis is running.

BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.
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(1) This motion function block sets the ACS and MCS conversion based on the machine model defined in advance at
AxesGroup.
(2) The same setting can be applied to the XG5000 group parameter settings.

Group Mame Fods group 1
Coordinate system Type 0: Mone
Coordinate system parameter 0
Coordinate Coordinate system paameter2 0
gystem Coordinate system parameter3 0
corfiguration [ Hinate system parameterd 0
Coordinate system parameterh 0
Coordinate system parameterb 0
H-awis offset 0mm
Tool configuration| -ads offset 0'mm
Z-axis offset 0mm
(3) The KinType input is used to set the type of the device. You can set the device as shown below.
1) 0:None
2) 1:XYzZ
3) 2:Delta3
4) 3:Delta3R

5) 4:LinearDelta3
6) b5:LinearDelta3R

(4) KinParam input is used to set the device information. (It is not set for XYZ type.)

(5) ToolOffsetX / ToolOffsetY / ToolOffsedZ are the functions to set the offset at the end point of the device. In order to cope with
the case where a separate device is connected to the end of the TCP of the robot, the tool offset function is provided
separately from the device information.

TCP applied Offset
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(6) When using Delta3, the device setting information is as follows. For more information, refer to 8.4.4 Machine information setting.

Parameter Description

KinParam[0] Lf: Link length of the fixed frame (mm)
KinParam[1] Lm: Link length of the moving frame (mm)
KinParam[2] Rf: Length from the center of the fixed frame to

the link of the fixed frame (mm)

KinParam[3] Rm: Length from the center of the moving frame

to the link of the moving frame (mm)
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6.7.2 PCS setting (MC_SetCartesianTransform)

Motion Function Block

MC_SetCartesianTransform

BOOL — Execute Done |~ BOOL
UINT — AxesGroup ============cecceeu- AxesGroup [~ UINT
LREAL — TransX Busy = BOOL
LREAL — TransY Active = BOOL
LREAL — TransZ CommandAborted |~ BOOL
LREAL — RotAngleA Error —=BOOL
LREAL — RotAngleB ErrorlD - WORD
LREAL — RotAngleC

Input-Output

UINT AxesGroup Set the axes group to set the PCS.(1 ~ 16 : Group 1 ~ Group 16)

Input

BOOL Execute Give the PCS setting command on the axes group in the rising Edge.
LREAL TransX Movement from MCS to X Axis(mm)

LREAL TransY Movement from MCS to Y Axis(mm)

LREAL TransZ Movement from MCS to Z Axis(mm)

LREAL RotAngleA X Axis rotation amount (Degree)(reserved)

LREAL RotAngleB Y Axis rotation amount (Degree)(reserved)

LREAL RotAngleC Z Axis rotation amount (Degree)

Output

BOOL Done Indicate the PCS setting is successfully completed.

BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that machine information setting of the current axis is running.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block sets the perpendicular coordinate conversion between MCS and PCS at AxesGroup.
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(2) Axis group setting can be performed in the same way at XG5000 axis group parameter setting.

Group Name #ais group 1
¥-amiz feed amournt 0 mm
Y-axis feed amaourt 0 mm
FCS Z-ands feed amount 0 mm
Corfiguration | ¥-zds rotation 0 deg
Y-z rotation 0 deg
Z-axis rotation { deg

(3) TransX/TransY/TransZ is the move distance from MCS origin to PCS origin. RotA/RotB/RotC is the rotation value of PCS,
RotA is the value that rotates PCS on the X-axis of PCS, RotB is the value that rotates PCS on the Y-axis of PCS, RotC is the
value that rotates PCS on the Z-axis of PCS. The rotation of PCS must be done the order of RotC, RotB, RotA. Refer to
chapter 8.4.3 PCS setting in motion controller's manual for more details.

A
Zmcs

Zpcs

Y mcs // Y pcs

TransZ
X pgs

TransX

" TransY

Zpcs=2"pcs

Y pcs=Y "pcs

X " pcs=X""pcs
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6.7.3 Work space setting (LS_SetWorkspace)

Motion Function Block

LS_SetWorkspace
BOOL — Execute Done |- BOOL
UINT — AxesGroup =--===========ccuun AxesGroup [~ UINT

UINT — WorkspaceType Busy |- BOOL

BOOL — WorkspaceError Active [=BOOL

ARRAYI[0..7] OF LREAL[ ] - WorksapceParam CommandAborted —-BOOL
Error —-BOOL

ErrorID = WORD

Input-Output
UINT AxesGroup Set the axes group to set the work space.(1 ~ 16 : Group 1 ~ Group 16)
Input
BOOL Execute Give the work space setting command on the axes group in the rising Edge.
UINT WorkspaceType Set the work space type
(1:Rectangle 2:Cylinder 3:Delta3 4:Sector)
BOOL WorkspaceErmor Set whether an error occurs or not when a coordinate system operation exceeds
the work space.
LREAL]J] WorkspaceParam Set the parameter of the work space.
Output
BOOL Done Indicate the PCS setting is successfully completed.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that machine information setting of the current axis is running.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block sets the work space based on the coordinate system at the axes group designated by AxesGroup

input.
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(2) The same setting can be performed in XG5000 group parameter setting.

Warkspace
corfiguration

Workspace type 0: Rectangle
Waoarkspace emor check (- Dizable
Workspace Parameter] 170 mm
Workspace Parameter? <170 mm
Workspace Parameter3 170 mm
Workspace Parameterd -170 mm
Workspace Parameterb -380 mm
Workspace Parameterb -580 mm
Workspace Parameter? 0
Waorkspace Parameterd 0

(3) WorkspaceType can be selected from 4 types (1: Rectangle 2: Cylinder 3: Delta3 4: Sector).
(4) WorkspaceEtrror input determines whether an error occurs when a coordinate system operation exceeds the work space.
(5) WorkspaceParam input sets the parameters depending on the work space type.
(6) The parameter setting of work space is explained as follows. Refer to chapter 8.4.5 Workspace setting in motion controller’s

manual for more details.

1) Rectangle

Parameter value
Y Axi
X WorkspaceParam|[Q] X max(mm)
WorkspaceParam[1] X min(mm)
x WorkspaceParam|[2] Y max(mm)
£
Xmin > WorkspaceParam[3] Y min(mm)
Xmax £
E
> X Axis WorkspaceParam[4] Z max(mm)
WorkspaceParam[5] Z min(mm)
2) Cylinder
Parameter value
7 Axis Radius WorkspaceParam|[Q] Radius(mm)
WorkspaceParam[1] Z max(mm)
_ WorkspaceParam|2] Z min(mm)
&
=
N
__/ - F
€
N
X Axis
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3) Delta
Z Axis Parameter value
g T WorkspaceParam[0] Zu(mm)
WorkspaceParam[1] Hey(mm)
R WorkspaceParam|[2] Hco(mm)
Rey WorkspaceParam|[3] Rcy(mm)
‘ E?ﬁ WorkspaceParam[4] Rco(mm)
g WorkspaceParam[5] -
Rco
4) Sector }_ —‘
Parameter value
WorkspaceParam|[Q] L end (mm)
WorkspaceParam[1] L start(mm)
WorkspaceParam|[2] Z max(mm)
WorkspaceParam[3] Z min(mm)
StartAngle WorkspaceParam[4] EndAngle(degree)
WorkspaceParam[5] StartAngle(degree)

X Axis
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6.7.4 Time-linear interpolation operation for absolute position of coordinate system

(LS_MoveLinearTimeAbsolute)

Motion Function Block
LS_MoveLinearTimeAbsolute
BOOL — Execute Done [~ BOOL
UINT — AxesGroup ============ccccecu- AxesGroup [~ UINT
UINT — CoordSystem Busy |~ BOOL
ARRAY[0..5] OF LREAL[ ] - Position Active |- BOOL
UINT — TrajType CommandAborted [~ BOOL
LREAL { TrajTime Error —-BOOL
UINT — BufferMode ErrorID = WORD
UINT — TransitionMode
LREAL — TransitionParameter
Input-Output
Set the axes group to set the absolute position time linear interpolation.(1 ~ 16 :
UINT AxesGroup
Group 1 ~ Group 16)
Input
BOOL Execute Give the time linear interpolation command on the axes group in the rising Edge.
UINT CoordSystem Set the coordinate system type (1:MCS 2:PCS)
LREAL]] Position Enter the target position of the end point of the machine.
UINT TrajType Enter the operation acc/dec type.(0:Trapezoid 1:Sinel 2:Sine2)
LREAL TrajTime Set the time taken to reach the target position.(msec)
Specify the sequential operation setting of motion function block.
UINT BufferMode
(Refer to 6.1.4.BufferMode)
Specify the route change mode of group operation.
UINT TransitionMode B
(Refer to 6.1.6.TransitionMode )
Specify the parameter of the route change setting of group operation.
LREAL TransitionParameter B
(Refer to 6.1.6.TransitionMode )
Output
BOOL Done Indicate the PCS setting is successfully completed.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that machine information setting of the current axis is running.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
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(1) This motion function block issues absolute position/time linear interpolation command based on coordinate system on the
axes group designated by AxesGroup input

When this motion function block is executed, interpolation control is performed in a linear trajectory from the machine end point
of each axes group to the target position.

TrajType input sets the type of velocity, acceleration, deceleration of interpolation trajectory. The type can be selected from
three types: Trapezoid/Sinel/Sine2.

TrajTime sets the time taken to reach the target position.

Please refer to 8. 4. 6 Coordinate System Absolute Position/Time Linear Interpolation Control for further details.

Example program

This example shows the linear interpolation to the target position of MCS (100, 200,-380) when the current command
position is 0,0,-380 of MCS coordinate system.

@
©)
@)

®)
©)
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6.7.5 Time-linear interpolation operation for relative position of coordinate system

(LS_MoveLinearTimeRelative)

Motion Function Block
LS_MovelLinearTimeRelative
BOOL — Execute Done [~ BOOL
UINT — AxesGroup ============cecceeu- AxesGroup [~ UINT
UINT — CoordSystem Busy |~ BOOL
ARRAY[0..5] OF LREAL[ ] - Position Active |- BOOL
UINT —{ TrajType CommandAborted |- BOOL
LREAL { TrajTime Error —BOOL
UINT — BufferMode ErrorID = WORD
UINT — TransitionMode
LREAL — TransitionParameter
Input-Output
Set the axes group to set the relative position time linear interpolation.(1 ~ 16 :
UINT AxesGroup
Group 1 ~ Group 16)
Input
BOOL Execute Give the time linear interpolation command on the axes group in the rising Edge.
UINT CoordSystem Set the coordinate system type (1:MCS 2:PCS)
LREAL]] Position Enter the target position of the end point of the machine.
UINT TrajType Enter the operation acc/dec type.(0:Trapezoid 1:Sinel 2:Sine2)
LREAL TrajTime Set the time taken to reach the target position.(msec)
Give the sequential operation of the motion function block.
UINT BufferMode (Refer to the 6.1.4 BufferMode input)
Specify the route change mode of group operation.
UINT TransitionMode B
(Refer to 6.1.6.TransitionMode )
Specify the parameter of the route change setting of group operation.
LREAL TransitionParameter B
(Refer to 6.1.6.TransitionMode )
Output
BOOL Done Indicate the PCS setting is successfully completed.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that machine information setting of the current axis is running.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
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(1)
2
©)

4
)
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This motion function block issues relative position/time linear interpolation command based on coordinate system on the
axes group designated by AxesGroup input

When this motion function block is executed, interpolation control is performed in a linear trajectory from the machine end point
of each axes group to the target position.

TrajType inputs set the type of velocity, acceleration, deceleration of interpolation trajectory. The type can be selected from
three types: Trapezoid/Sinel/Sine2.

TrajTime sets the time taken to reach the target position.

Please refer to 8. 4. 6 Coordinate System Relative Position/Time Linear Interpolation Control for further details.
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6.7.6 Circular interpolation operation for absolute position of coordinate system

(MC_MoveCircularAbsolute2D)

Motion Function Block

MC_MoveCircularAbsolute2D

BOOL — Execute Done - BOOL
UINT = AXeSGroup =--==--======csee-- AxesGroup |~ UINT
UINT — CircMode Busy |-BOOL

LREAL[ ] - AuxPoint Active -BOOL
LREAL[ ] - EndPoint CommandAborted |- BOOL
UINT — PathChoice Error -BOOL
LREAL — Velocity ErrorID - WORD

LREAL — Acceleration
LREAL — Deceleration
LREAL — Jerk

UINT — CoordSystem

UINT — BufferMode

UINT — TransitionMode
LREAL — TransitionParameter

Input-Output
Set the axes group to set the absolute position circular interpolation.(1 ~ 16 : Group
UINT AxesGroup
1~ Group 16)
Input
BOOL Execute Give the circular interpolation command on the axes group in the rising Edge.
) The way to set the circular interpolation [0: Middle point
UINT CircMode ) _ _
Aux point, 1: Center point, 2: Radius]
The auxiliary point position for circular interpolation is designated as an absolute
LREAL[] AuxPoint :
coordinate.
LREALJ[] EndPoint Set the circular end point as an absolute coordinate.
Set the circular path.
BOOL PathChoice o o
0: clockwise direction, 1: counter-clockwise direction
LREAL Velocity Set the maximum velocity of the path.. [u/s]
LREAL Acceleration Set the maximum acceleration. [u/s?]
LREAL Deceleration Set the minimum deceleration. [u/s?]
LREAL Jerk Set the maximum acc/dec jerk. [u/s?]
UINT CoordSystem Set the coordinate system'’s type. (:MCS 2:PCS)
Specify the sequential operation setting of motion function block.
UINT BufferMode
(Refer to 6.1.4.BufferMode)
UINT TransitionMode Unused
LREAL TransitionParameter | Unused
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Output
BOOL Done Indicate whether to reach the specified point.
BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL Active Indicate that whether or not motion function block is controlling the group.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

€
2

©)

S
Q)
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This mation function block issues absolute position circular interpolation command based on coordinate system on the axis group
designated by AxesGroup input.
When this motion function block starts, each axis performs circular trajectory interpolation control referring to the auxiliary
point input, and the movement direction is determined by Path Choice input. If PathChoice input is set to O, circular
interpolation is operated in a clockwise direction, and if it is set to 1, circular interpolation is operated in a counter-clockwise
direction.
At AuxPoint and EndPoint input, designate the arrangement of the absolute position of auxiliary points to refer to for circular
interpolation of each axis. The input corresponds in the order of X, Y, Z, unlike MC_MoveCircularAbsolute.
Velocity, Acceleration, Deceleration, Jerk input sets the velocity, acceleration, deceleration, and acceleration/deceleration
rate change of the interpolation path, respectively.
CircMode input sets the circular interpolation method. The circular interpolation methods corresponding to CircMode values
are as follows.
(@ Circular Interpolation Using Midpoint Specification (CircMode = 0)
This method performs circular interpolation by starting operation at the start position, passing the designated midpoint,
and reaching the target position. In the figure below, the start position corresponds to the axes group coordinate at the
start of the command, the midpoint corresponds to the coordinate input for the AuxPoint, and the target position
corresponds to the absolute coordinate input for the EndPoint.

axis

IStartPoin / \\
EndPoint

AuxPoint

X axis
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(b) Circular Interpolation Using Center Point Specification (CircMode = 1)
This method performs circular interpolation to the target position by starting operation at the current position, and
following a circular trajectory of which diameter corresponds to the distance to the designated center point. In the figure
below, the current position corresponds to the axes group coordinate at the start of the command, the center point
corresponds to the coordinate input for the AuxPoint, and the target position corresponds to the absolute coordinate
input for the EndPoint.

AuxPoint
o

EndPoint

CurrentPoint

X axis

(c) Circular Interpolation using Radius Speciation (CircMode = 2)
This method performs circular interpolation to the target position by starting operation at the current position, and
following a circular trajectory with a designated radius from the current position to the target position. In the figure below,
the current position corresponds to the axes group coordinate at the start of the command, the radius corresponds to
the X coordinate input for the AuxPoint, and the target position corresponds to the absolute coordinate input for the
EndPoint.

Radius
(AuxPoint)

EndPoint

CurrentPoint

|
X axis

(6) Referto chapter 8.4.7 circular interpolation control in maotion controller's manual for more details.
(7) The changed parameters are applied by re-executing the function block (Execute input is On) before the command is

completed. Only, Velocity, Acceleration, Deceleration, Jerk, AuxPoint, Endpoint input can be updated.
(8) Velocity input can be setto 0 or changed.
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(9) Example program

This example is to set the center point at (0, 75, -580) when the current command position is MCS (0,150,-580), and perform

circular interpolation to the target position MCS(0,0,-580) by moving in a clockwise direction.

(a) Function block setting
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(b) Timing diagram
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6.7.7 Circular interpolation operation for relative position of coordinate system

(MC_MoveCircularRelative2D)

Motion Function Block

MC_MoveCircularRelative2D
BOOL —| Execute Done |- BOOL
UINT = AXeSGroup =--==--=====s-see-- AxesGroup |~ UINT
UINT — CircMode Busy |-BOOL
LREAL[ ] - AuxPoint Active -BOOL
LREAL[ ] - EndPoint CommandAborted |- BOOL
UINT — PathChoice Error - BOOL
LREAL — Velocity ErrorID |- WORD
LREAL — Acceleration
LREAL — Deceleration
LREAL — Jerk
UINT — CoordSystem
UINT — BufferMode
UINT — TransitionMode
LREAL — TransitionParameter

Input-Output
Set the group to do relative position circular interpolation operation. (1 ~ 16: Group
UINT AxesGroup
1~ Group 16)
Input
Give relative position circular interpolation operation command on the group in the
BOOL Execute o
rising Edge.
UINT CircMode Circular interpolation method setting [0: Midpoint, 1: Central point, 2: Radius]
Specify the position of auxiliary point depending on the circular interpolation
LREAL[] AuxPoint ) _ )
method in a relative coordinate.
Specify the end point of the circular trajectory as a relative coordinate from the start
LREAL[] EndPoint .
point.
Set the circular path.
BOOL PathChoice o o
0: clockwise direction, 1: counter-clockwise direction
LREAL Velocity Set the maximum velocity of the path. [u/s]
LREAL Acceleration Set the maximum acceleration. [u/s?]
LREAL Deceleration Set the minimum deceleration. [u/s?]
LREAL Jerk Set the maximum acc/dec jerk. [u/s?]
UINT CoordSystem Set the coordinate system'’s type. (:MCS 2:PCS)
Specify the sequential operation setting of motion function block.
UINT BufferMode

(Refer to 6.1.4.BufferMode)
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UINT TransitionMode Unused
LREAL TransitionParameter | Unused
Output
BOOL Done Indicate whether to reach the specified point.
BOOL Busy Indicate that the execution of mation function block is not completed.
BOOL Active Indicate that whether or not motion function block is controlling the group.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
(1) This motion function block issues relative position circular interpolation command on the axes group designated by
AxesGroup input.
(2) When this motion function block is executed, each axis performs circular interpolation control referring to the auxiliary point
input, and the direction is determined by Path Choice input. If PathChoiceinput is set to O, circular interpolation is operated in
a clockwise direction, and if it is set to 1, circular interpolation is operated in a counter-clockwise direction.
(3) At AuxPoint and EndPaint input, designate the arrangement of the relative position of auxiliary points to refer to for circular
interpolation of each axis. The input arrangement and the axes of the group correspond to the designated axis IDs [ID1, ID2,
ID3, - ], in that order. (Since the number of axes comprising a group to issue circular interpolation command is 3,
arrangements of three sizes should be input for the Position input.)
(4) In Velocity, Acceleration, Deceleration, Jerk inputs, the acceleration, deceleration, change rate of acceleration, velocity of the
interpolation path are specified, respectively.
(5) CircMode input sets the circular interpolation method. The circular interpolation methods corresponding to CircMode values
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are as follows.

(@ Circular Interpolation Using Midpoint Specification (BORDER, CircMode = 0)
This method is to perform the circular interpolation to the target position through the midpoint position after starting
operation at the current position. In the figure below, the current position corresponds to the axes group coordinate at
the start of the command, the midpoint corresponds to the coordinate input for the AuxPoint, and the target position
corresponds to the relative coordinate input for the EndPoint.

axis

StartPoin / \\
EndPoint

AuxPoint

X axis
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(b) Circular Interpolation Using Center Point Specification (CircMode = 1)
This method is to perform the circular interpolation to the target position by starting operation at the start position, and
following a circular trajectory of which diameter corresponds to the distance to the designated center point. In the figure
below, the current position corresponds to the axes group coordinate at the start of the command, the center point
corresponds to the coordinate input for the AuxPoint, and the target position corresponds to the relative coordinate input
for the EndPoint.

v A

axis

. EndPoint

Start Point

>
X axis
(c) Circular Interpolation using Radius Speciation (CircMode = 2)
This method is to perform the circular interpolation to the target position by starting operation at the current position,
passing the designated center point, and reaching the target position. In the figure below, the current position
corresponds to the axes group coordinate at the start of the command, the diameter corresponds to the X coordinate
input for the AuxPoint, and the target position corresponds to the relative coordinate input for the EndPoint.

Radius
(AuxPoint)
O

EndPoint

StartPoint

|
X axis

(6) Referto chapter 8.4.7 circular interpolation control in mation controller's manual for more details.

(7) The changed parameters are applied by re-executing the function block (Execute input is On) before the command is
completed. Only, VVelocity, Acceleration, Deceleration, Jerk, AuxPoint, Endpoint input can be updated.

(8) Velocity input can be setto 0 or changed.

(9) Example program
This example is to set the center point specification when the current command position is 1000, 1000 (set the relative
position from the center point to set from the current position), and move clock-wise to perform circular interpolation to the
target position (set the relative position to the target position from the current position: 0, 0).
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(&) Function block setting
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6.7.8 Synchronization setting of conveyor belt (MC_TrackConveyorBelt)

Motion Function Block
MC_TrackConveyorBelt
BOOL — Execute Done [~ BOOL
UINT — AxesGroup ----===========e=z2- AxesGroup [~ UINT
UINT — ConveyorAxis Busy = BOOL
ARRAY[0..5] OF LREAL[ ] < ConveyorOrigin Active —~BOOL
ARRAY/[0..5] OF LREAL[ ] — ObjectPosition Error - BOOL
UINT — CoordSystem Error|D |~ WORD
UINT — BufferMode
Input-Output
UINT AxesGroup Set the group to do conveyor belt synchronized setting.(1 ~ 16: Group 1 ~ Group 16)
Input
Give the conveyor belt synchronized setting command on the axes group in the rising
BOOL Execute
Edge.
UINT ConveyorAixs Set the conveyor axis.(1 ~ 32 : Axis 1~Axis 32)
LREAL]] ConveyorOrigin | Enter the position from the MCS home position to the conveyor origin point.
LREAL]] ObjectPosition Input the conveyor home position to the object to work on.
UINT CoordSystem Set the coordinate system type.( 2:PCS)
Specify the sequential operation setting of motion function block.
UINT BufferMode
(Refer to 6.1.4.BufferMode)
Output
BOOL Done Indicate the PCS setting is successfully completed.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that machine information setting of the current axis is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block sets conveyor belt synchronized operation for the axes group designated by AxesGroup input.

(2) This motion function block is not directly involved in operation. When this function block is executed, the coordinate system
operation using the PCS coordinate system is synchronized to the designated conveyor belt axis.
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ConveyorAxis can be set to between 1 and 32. An axis belonging to the axes group set as AxesGroup cannot be designated.
The operation parameter of the axis designated as ConveyorAxis must be in mm/inch.

Infinite running repeat must be set for the operation parameter of the axis designated as ConveyorAxis

Synchronized conveyor operation is terminated by performing coordinate system operation using the PCS coordinate system
or performing PCS setting with MC_SetCartesianTransform function block.

Refer to chapter 8.4.9 synchronized conveyor operation in motion controller's manual for more details
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6.7.9 Synchronization setting of the rotary table (MC_TrackRotaryTable)

Motion Function Block
MC_TrackRotaryTable
BOOL — Execute Done [~ BOOL
UINT — AxesGroup ----===========e=z2- AxesGroup [~ UINT
UINT — RotaryAxis Busy = BOOL
ARRAY[0..5] OF LREAL[ ] 4 RotaryOrigin Active —~BOOL
ARRAY[0..5] OF LREAL[ ] - ObjectPosition Error |- BOOL
UINT — CoordSystem Error|D |~ WORD
UINT — BufferMode

Input-Output
UINT AxesGroup Set the group to do rotary table synchronized setting.(1 ~ 16: Group 1 ~ Group 16)
Input

Give the rotary table synchronized setting command on the axes group in the rising
BOOL Execute

Edge.
UINT RotaryAixs Set the rotary table axis.(1 ~ 32 : Axis 1~Axis 32)
LREAL[] RotaryOrigin Enter the position from the MCS home position to the rotary table origin point.
LREAL[] ObjectPosition Input the rotary table home position to the object to work on.
UINT CoordSystem Set the coordinate system type.( 2:PCS)

Specify the sequential operation setting of motion function block.
UINT BufferMode

(Refer to 6.1.4.BufferMode)
Output
BOOL Done Indicate the PCS setting is successfully completed.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that machine information setting of the current axis is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block sets rotary table synchronized operation for the axes group designated by AxesGroup input.

(2) This motion function block is not directly involved in operation. When this function block is executed, the coordinate system
operation using the PCS coordinate system is synchronized to the designated rotary tablet axis.

(3) RotaryAxis can be set to between axis 1 and axis 32 belonging to the axes group set as AxesGroup cannot be designated.

(4) The operation parameter of the axis designated as RotaryAxis must be in mm/inch.

(5) Infinite running repeat must be set for the operation parameter of the axis designated as RotaryAxis

(6) Synchronized rotary table operation is terminated by performing coordinate system operation using the PCS coordinate system
or performing PCS setting with MC_SetCartesianTransform function block.

(7) Referto chapter 8.4.9 synchronized rotary table operation in motion controller's manual for more details
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6.7.10 JOG operation of the coordinate system (MC_RobotJog)

Motion Function Block

LS_RobotJog

BOOL — Enable Enabled = BOOL
UINT — AxesGroup ----=--===--==---=--- AxesGroup [~ UINT
BOOL — Low_High Busy |—-BOOL
BOOL— Pos_X Error —-BOOL
BOOL—Neg_X ErrorID |- WORD
BOOL— Pos_Y

BOOL— Neg_Y

BOOL— Pos_Z

BOOL — Neg_Z

BOOL— Pos_A

BOOL— Neg_A

BOOL— Pos_B

BOOL— Neg_B

BOOL— Pos_C

BOOL— Neg_C

Input-Output
UINT AxesGroup Set the axis group to make the command.(1 ~ 16 : Group 1 ~ Group 16)
Input
BOOL Enable While the input is ON, the JOG operation command is sent to the relevant axis group.
_ Set the JOG speed in JOG operation.
BOOL Low_High (0: JOG low-speed operation, 1: JOG high-speed operation)
BOOL Pos X Set the linear operation direction at JOG operation.(X-axis + direction)
BOOL Neg_X Set the linear operation direction at JOG operation.(X-axis —direction)
BOOL Pos Y Set the linear operation direction at JOG operation.(Y-axis + direction)
BOOL Neg_Y Set the linear operation direction at JOG operation.(Y-axis —direction)
BOOL Pos Z Set the linear operation direction at JOG operation.(Z-axis + direction)
BOOL Neg_ Z Set the linear operation direction at JOG operation.(Z-axis —direction)
Set the rotary operation direction at JOG operation.
BOOL Pos_A (X-axis counter-clockwise rotation)
Set the rotary operation direction at JOG operation.
BOOL Neg_A (X-axis clockwise rotation)
Set the rotary operation direction at JOG operation.
BOOL Pos_B (Y-axis counter-clockwise rotation)
Set the rotary operation direction at JOG operation.
BOOL Neg_B (Y-axis clockwise rotation)
Set the rotary operation direction at JOG operation.
BOOL Pos_C (Z-axis counter-clockwise rotation)
Set the rotary operation direction at JOG operation.
BOOL Neg_C (Z-axis clockwise rotation)
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Output

BOOL

Enabled

It indicates that the axis group is in the process of JOG operation.

BOOL

Busy

Indicate that the execution of mation function block is not completed.

BOOL

Error

Indicate whether an error occurs or not.

WORD

ErrorlD

Output the number of error occurred while motion function block is running.

@
@

©)
Q)

This motion function block executes the JOG operation of the coordinate system for the corresponding axis group.

The JOG operation is a manual operation function for testing. It is used for checking system operations, wiring status, and
position address for teaching. It can be respectively applied to both high speed and low speed.
If you change the value set in Low / High when the Enable input is On (JOG operation status), the speed will change without

stopping JOG operation.

If both the forward (Pox ) / reverse (Neg_) inputs are set for the same axis, the axis will stop.
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6.7.11 Set path operation data (MC_SetMovePath)

Motion Function Block

ARRAY[] OF BYTE —

ARRAY][0..5] OF LREAL[ ] —

LS_SetMovePath
BOOL — Execute Done |~ BOOL
UINT —{ AxesGroup =============-= AxesGroup [~ UINT
PathData --------------- PathDataj— ARRAY[] OF BYTE
UINT — Step Busy |~ BOOL
UINT —CommandType Active |—BOOL
UINT — Mode Error |— BOOL
UINT — CoordSystem ErroriDl— WORD
Positon
LREAL — Velocity
LREAL — Acceleration
LREAL — Deceleration
LREAL —Jerk
UINT — BufferMode
UINT — TransitionMode
LREAL — TransitionParameter

Input-Output
UINT AxesGroup Set the group to set the path operation data (1 ~ 16: Group 1 ~ Group 16)
BYTE[] PathData Set the location where the path data is stored.
Input
BOOL Exectte In the rising Edge, it sends the command for setting the path operation data to
the corresponding axis group.
UINT Step Enter the step number of the path data.
(The step number is affected by the size of the data set in PathData.)
Select the type of path operation.
0: None
1: Linear interpolation operation for the absolute position of the coordinate system,
UINT CommandType 2: Linear interpolation operation for the relative position of the coordinate system
3: Circular interpolation operation for the absolute position of the coordinate
system, 4: Circular interpolation operation for the relative position of the coordinate
system
Select the method and path for circular interpolation operation of the coordinate
UINT Mode system
0/1/2: Clockwise, Midpoint/Central point/Radius
3/4/5: counter-clockwise Midpoint/Central point/Radius
UINT CoordSystem Select the coordinate system type.(1:MCS 2:PCS)
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Enter the target position of the end point of the machine.
LREAL Position In the circular interpolation, the Central point\Waypoint should be set in Position
[3] Position [4] Position [5].
In the circular interpolation, the Radius should be in Position [3].
LREAL Velocity Specify the maximum speed of the path. [u/s]
LREAL Acceleration Specify the acceleration. [u/s?]
LREAL Deceleration Specify the deceleration. [u/s?]
LREAL Jerk Specify the change rate of acceleration/deceleration. [u/s?]
Specify the operation direction.
UINT Direction (0~4: 0O-Not specified, 1-Forward direction, 2-Shortest distance, 3-Reverse
direction, 4-Current direction)
Specify the sequential operation setting of motion function block.
UINT BufferMode (Refer to 6.1.4.BufferMode)
UINIT TransitionMode Unused
UREAL TransitionParameter | Unused
Output
BOOL Done Indicate that the path data setting is done successfully.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that machine information setting of the current axis is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
(1) This motion function block is the function block that sets the path data for the axis group specified in the AxesGroup input.
(2) The step value can be set from 0, and the size of one step is 96 Bytes.
(3) The path data is saved in the area of data set in PathData. The variable set in PathData should be set to 96 times or more of

@

Q)
©)
@

the number of the steps to use.

The CommandType value selects the operation method for the path operation. If the CommandType value is set to 0, it is

considered that the data for the corresponding step is not set during path operation.

The Mode value sets the direction of the circular interpolation when performing the circular interpolation operation.
The value of BufferMode should be set to 1(Buffered).

For more details, refer to Section 8.4.10, "Path Operation of the Coordinate System ",
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6.7.12 Delete path operation data (MC_RestMovePath)

Motion Function Block

LS_ResetMovePath

BOOL — Execute Done [~ BOOL
UINT = AxesGroup ==============cccz-- AxesGroup [~ UINT
ARRAY[] OF BYTE — PathData Busy [~ BOOL
UINT — Step Active —=BOOL
Error = BOOL

ErrorID —- WORD

Input-Output
UINT AxesGroup Set the group to set the path operation data (1 ~ 16: Group 1 ~ Group 16)
Input

In the rising Edge, the command for deleting the path operation data is sent to
BOOL Execute ) )

the corresponding axis group.
BYTE[] PathData Set the location where the path data is stored.

Enter the step number of the path data.
UINT Step . . .

(The step number is affected by the size of the data set in PathData.)
Output
BOOL Done Indicate the deleting the path data is done successfully.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that machine information setting of the current axis is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is the function block to delete the path data of the axis group specified in the AxesGroup input.

(2) The step value can be set from 0, and the size of one step is 96 Bytes.

(3) The path data is saved in the area of data set in PathData. The variable set in PathData should be set to 96 times or more of
the number of the steps to use.

(4) For more details, refer to Section 8.4.10, "Path Operation of the Coordinate System ".
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6.7.13 Read path operation data (MC_GetMovePath)

Motion Function Block
LS_GetMovePath
BOOL — Execute Done [—-BOOL
UINT —] AxesGroup =---==========c=uu-n AxesGroup [~ UINT
ARRAY[] OF BYTE < pathData Busy —-BOOL
UINT < Step Active |- BOOL
Error —BOOL
Error|D = WORD
CommandType |— UINT
Mode [—UINT
CoordSystem|— UINT
Positon f— ARRAY[0..6] OF LREAL[ ]
Velocity = LREAL
Accelerationf— LREAL
Deceleration |— LREAL
Jerk[— LREAL
BufferMode [— UINT
TransitionMode |— UINT
TransitionParameter [— LREAL
Input-Output
UINT AxesGroup Set the group to set the path operation data(1 ~ 16: Group 1 ~ Group 16).
Input
In the rising Edge, the command for setting the path operation data is sent to the
BOOL Execute _ )
corresponding axis group.
BYTE[] PathData Set the location where the path data is stored.
Enter the step number of the path data.
UINT Step . . .
(The step number is affected by the size of the data set in PathData.)
Output
BOOL Done Indicate that the path data setting is done successfully.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that machine information setting of the current axis is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
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Output the type of path operation.

0: None

1: Linear interpolation operation for the absolute position of the coordinate system,
UINT CommandType 2: Linear interpolation operation for the relative position of the coordinate system

3: Circular interpolation operation for the absolute position of the coordinate

system, 4: Circular interpolation operation for the relative position of the coordinate

system
UINT Mode Output the operation mode.
UINT CoordSystem Output the coordinate system type.(1:MCS 2:PCS)
LREAL]] Position Output the target position.
LREAL Velocity Output the maximum speed of the path. [u/s]
LREAL Acceleration Output the maximum acceleration [u/s?]
LREAL Deceleration Output the maximum deceleration [u/s?]
LREAL Jerk Output the change rate of acceleration/deceleration. [u/s%]
UINT BufferMode Specify the sequential operation setting of motion function block.
(Refer to 6.1.4.BufferMode)
UINT TransitionMode Unused
LREAL TransitionParameter | Unused

(1) This motion function block is the function block to read the path data to the axis group specified in AxesGroup input.

(2) The step value can be set from 0, and the size of one step is 96 Bytes.

(3) The path data is saved in the area of data set in PathData. The variable set in PathData should be set to 96 times or more of
the number of the steps to use.

(4) For more details, refer to Section 8.4.10, "Path Operation of the Coordinate System ".
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6.7.14 Perform path operation (MC_RunMovePath)

Motion Function Block
LS RunMovePath
BOOL — Execute Done [~BOOL
UINT —| AXeSGIOUp ===-==-=======smceee AxesGroup [~ UINT
ARRAY][] OF BYTE — PathData Busy |- BOOL
UINT — StartStep Active —-BOOL
UINT — EndStep CommandAborted - BOOL
Error |- BOOL
ErrorID |~ WORD
CurStep |~ UINT
Input-Output
Set the group to execute the path operation data.
UINT AxesGroup
(1~16: Group 1 ~ Group 16)
Input
In the rising Edge, the command for setting the path operation data is sent to the
BOOL Execute _ )
corresponding axis group.
BYTE[] PathData Set the location where the path data is stored.
Enter the start step number of the path data.
UINT StartStep ) _ _
(The step number is affected by the size of the data set in PathData.)
Enter the end step number of the path data.
UINT EndStep . . :
(The step number is affected by the size of the data set in PathData.)
Output
BOOL Done Indicate that the path data setting is completed successfully.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that machine information setting of the current axis is running.
BOOL CommandAborted Indicate that the current motion function block is interrupted while it is running.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
UINT CurStep Output the currently running step number.

(1) This motion function block is the function block to execute the path operation for the axis group specified in the AxesGroup

input.

(2) The step value can be set from 0, and the size of one step is 96 Bytes.
(3) The path data is saved in the area of data set in PathData. The variable set in PathData should be set to 96 times or more of

the number of the steps to use.
(4) The difference between StartStep and EndStep cannot be set to 100 or more. (Up to 100 step operations can be executed

at one time.)
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(5) Ifthe CommandType of path data is 0 during the path operation, the operation is terminated even if EndStep is not reached.
(6) If the path operation is executed, the current step number in operation is output to the CurStep.
(7) For more details, refer to Section 8.4.10, "Path Operation of the Coordinate System .
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6.8 NC Control Function Block

6.8.1 Specify NC program (NC_LoadProgram)

Motion Function Block

NC_LoadProgram

BOOL — Execute Done |~-BOOL
UINT o NcChannel ==========ccccce--- NcChannel (= UINT

STRING — ProgramName Busy = BOOL

UINT — LoadMode Error =-BOOL

ErrorlD - WORD

Input-Output

UINT NC channel Set the NC channel to make the command.

Input

BOOL Execute Set the program to be executed in the rising Edge.

STRING ProgramName Set the name of the program to be executed.

UINT LoadMode Unused (Only'Q’is settable.)

Output

BOOL Done Indicate the state of motion function block completion.

BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is the function block to specify the NC program to be executed when NC control is performed.

(2) When the program to be operated by the channel set in NC channel is set to ProgramName and the function block is

executed, the program is designated as the one to be executed.
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6.8.2 Specify block operation (NC_BlockControl)

Motion Function Block

BOOL —
UINT —
BOOL
BOOL —

NC_BlockControl

Enable Enabled -BOOL
NcChannel -----------=--c----- NcChannel |~ UINT

SingleBlock Busy |~ BOOL
Optional Stop Error = BOOL

ErrorID - WORD

Input-Output

UINT NC channel Set the NC channel to make the command.

Input

BOOL Enable While the input is enabled, the corresponding channel becomes the status of
Single Block or Optional Stop.

BOOL SingleBlock Set the Single Block operation signal.

BOOL OptionalStop Set the Optional Stop operation signal.

Output

BOOL Done Indicate the state of Block Control completion.

BOOL Busy Indicate that the execution of motion function block is not completed.

BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block determines the method to execute the program under the NC control.

(2) If SingleBlock is setto '1', NC_CycleStart executes one block at a time and stops after execution. If SingleBlock becomes '1'
during the automatic operation and NC_BlockControl function block is executed, it will be stopped after terminating the
currently executing block.

(3) If OptionalStop is set to '1', and M01 is commanded during the program, it will wait until NC_CycleStart function block is
executed again.

(4) When both SingleBlock and OptionalStop are set to '1', SingleBlock setting is applied.
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6.8.3 Reset (NC_Reset)

Motion Function Block

NC_Reset
BOOL — Execute Done ~-BOOL
UINT < NcChannel ----===========-=-- NcChannel |- UINT
Busy —~=BOOL
Error —=BOOL

ErrorID = WORD

Input-Output

UINT NC channel Set the NC channel to make the command.

Input

BOOL Execute In the rising Edge, the NC is reset.

Output

BOOL Done Indicate the state of motion function block completion.

BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to make the NC reset state under the NC control.
(2) 1f NC_Reset is executed during the automatic operation, it stops the automatic operation and changes into the reset state.
(3) The Reset state is as follows.

Contents Status

Setting Data Offset Value Hold

Parameter Hold
Various Data Program in Memory Hold

Contents in the buffer storage MDI: Hold

Other cancel

Display of Sequence Number Hold

One shot G code Cancel

Modal G code Hold

F Hold

S, T.M Hold

K (Number of repeats) Cancel
Work coordinate value Hold
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Contents Status
Action in operation Movement Cancel
Dwell Cancel
Issuance of M, S, T code Cancel
Tool Length compensation MDI: Hold
Other cancel
Cutter compensation MDI: Hold
Other cancel
Storing called subprogram number MDI: Hold
Other cancel

Output Signal

CNC Alarm signal AL

Extinguish if there is no cause

for the alarm
Reference position return completion Hold
LED Cancel(Emergency Stop)
S, T, B Code Hold
M Code Cancel
M, S, T strobe signal Cancel
Spindle revolution signal(S analog signal) Hold
CNC ready signal MA Hold
Servo ready signal SA ON
Cycle Start LED Cancel
Feed hold LED Cancel

6-197




Chapter6 Motion Function Block

6.8.4 Emergency stop (NC_Emergency)

Motion Function Block

BOOL —
UINT —

NC_Emergency
Enable Status |- BOOL
NcChannel ----------=--------- NcChannel |- UINT
Valid - BOOL
Busy |—-BOOL
Error —-BOOL
ErrorID |~ WORD

Input-Output
UINT NC channel Set the NC channel to make the command.
Input
BOOL Enable The emergency stop is executed while the input is '1'.
Output
BOOL Status Indicate the status of the emergency stop.
BOOL Valid Indicate the validity of the function block output.
(Same as the Status output).
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to execute the emergency stop on the corresponding NC channel under the NC control.

(2) Ifthe emergency stop is executed, the current operation must be stopped immediately.
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6.8.5 Start automatic operation (NC_CycleStart)

Motion Function Block

BOOL —
UINT —

NC_CycleStart

Execute Done |-BOOL

NcChannel ===========sceeecu-n NcChannel |~ UINT
Busy —~=BOOL
Error -BOOL

ErrorID = WORD

Input-Output

UINT NC channel Set the NC channel to make the command.

Input

BOOL Execute Start the automatic operation in the rising Edge.

Output

BOOL Done Indicate the state of motion function block completion.

BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to execute the automatic operation on the corresponding NC channel under the NC control.
(2) The program setin NC_LoadProgram is automatically operated.
(3) When the automatic operation is stopped due to MO0, M01(Optional Stop) and single block, the automatic operation

restarted.
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6.8.6 Feed hold (NC_FeedHold)

Motion Function Block

BOOL —
UINT —

NC_FeedHold
Enable Status —~BOOL
NcChannel ---------=---=------ NcChannel (= UINT
Valid ~-BOOL
Error —=BOOL

ErrorID = WORD

Input-Output

UINT NC channel Set the NC channel to make the command.

Input

BOOL Enable The NC channel will be in Feed Hold status while the input is enabled.
Output

BOOL Status Indicate the Feed Hold status.

BOOL Valid Indicate the validity of the function block output.

BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block is to make the Feed Hold command to the corresponding NC channel under the NC control.

@
©)

If the NC_FeedHold is executed during the automatic operation, the automatic operation is stopped.
If the NC_CycleStart is performed during the execution of the NC_FeedHold command, the NC_CycleStart command is

ignored.
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6.8.7 Homing (NC_Home)

Motion Function Block
NC_Home
BOOL — Execute Done |~ BOOL
UINT - NcChannel =----===c-eceecceeees NcChannel = UINT
UINT — NcAxis Busy —=BOOL
UINT < ReferenceNum Active [=BOOL
Error =BOOL
ErrorID = WORD
Input-Output
UINT NC channel Set the NC channel to make the command.
Input
BOOL Execute Start the automatic operation in the rising Edge.
UINT NCcAxis Set the channel axis. (1~10: X=1, Y=2, ... B=8, C=9, S=10)
UINT ReferenceNum Select the origin type. (1~4: first origin ~ fourth origin)
Output
BOOL Done Indicate the state of motion function block completion.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Active Indicate that the current Function Block is controlling the axis.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block performs homing to the corresponding NC channel under the NC control.
(2) Homing to the 1st origin, 2nd origin, 3rd origin, and 4th origin is executed according to the values set in ReferenceNum. The
origin coordinates can be set for each axis parameters of NC parameters in XG5000.

Group Mame X Pz
Fuis Settings | Command direction for the Modular Auds {: Bidirectional

Position of 2nd home Omm

Home Settings | Position of 3rd home 0 mm

Position of 4rd home 0mm
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6.8.8 Rapid traverse override (NC_RapidTraverseOverride)

Motion Function Block
NC_RapidTraverseOverride
BOOL — Enable Enabled - BOOL
UINT - NcChannel =----===-ccccccco-n- NcChannel = UINT
LREAL — VelFactor Busy —-BOOL
LREAL — AccFactor Error —BOOL
LREAL —{ JerkFactor ErroriD |- WORD
Input-Output
UINT NC channel Set the NC channel to make the command.
Input
BOOL Enable Execute the Rapid Traverse Override operation on the channel while the input is
enabled.
LREAL VelFactor Specify the override rate of the speed. (0 ~ 1.0, 1.0=100%)
LREAL AccFactor Specify the override rate of acceleration / deceleration.
LREAL JerkFactor Specify the override ratio of the rate of change for acceleration.
Output
BOOL Enabled Indicate that the override rate was applied successfully.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
(1) This motion function block makes the Rapid Traverse Override command for the corresponding NC channel under the NC
control.
(2) Specify the speed override ratio for the VelFactor input. If the specified value is 0.0, the axis stops.
(3) The default value of each factor is 1.0, which means 100% of the command speed of the currently executing function block.
(4) Specify the acceleration / deceleration for the AccFactor input and the override rate of the jerk (rate of change of
acceleration) for the JerkFactor input, respectively.
(5) Negative numbers cannot be entered into each factor.
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6.8.9 Cutting feed override (NC_CuttingFeedOverride)

Motion Function Block
NC_CuttingFeedOverride
BOOL — Enable Enabled |- BOOL
UINT 4 NcChannel --------==---=------- NcChannel |- UINT

LREAL — VelFactor Busy —~=BOOL

LREAL — AccFactor Error = BOOL

LREAL — JerkFactor Error|D |- WORD
Input-Output
UINT NC channel Set the NC channel to make the command.
Input
BOOL Enable Execute the Cutting Feed Override operation on the channel while the input is

enabled.

LREAL VelFactor Specify the override rate of the speed. (0 ~ 1.0, 1.0=100%)
LREAL AccFactor Specify the override rate of acceleration / deceleration.
LREAL JerkFactor Specify the override ratio of the rate of change for acceleration.
Output
BOOL Enabled Indicate that the override rate was applied successfully.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block makes the Cutting Feed Override command for the corresponding NC channel under the NC
control.

(2) Specify the speed override ratio for the VelFactor input. If the specified value is 0.0, the axis stops.

(3) The default value of each factor is 1.0, which means 100% of the command speed of the currently executing function block.

(4) Specify the acceleration / deceleration for the AccFactor input and the override rate of the jerk (rate of change of
acceleration) for the JerkFactor input, respectively.

(5) Negative numbers cannot be entered into each factor.
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6.8.10 Spindle override (NC_SpindleOverride)

Motion Function Block
NC_SpindleOverride
BOOL — Enable Enabled ~-BOOL
UINT < NcChannel --------==---=------- NcChannel |- UINT
LREAL — VelFactor Busy —-BOOL
LREAL — AccFactor Error —~BOOL
LREAL — JerkFactor ErrorID [—WORD
Input-Output
UINT NC channel Set the NC channel to make the command.
Input
BOOL Enable Execute the Spindle Override operation on the channel while the input is
enabled.
LREAL VelFactor Specify the override rate of the speed. (0 ~ 1.0, 1.0=100%)
LREAL AccFactor Specify the override rate of acceleration / deceleration.
LREAL JerkFactor Specify the override ratio of the rate of change for acceleration.
Output
BOOL Enabled Indicate that the override rate was applied successfully.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
(1) This motion function block makes the Spindle Override command for the corresponding NC channel under the NC control.
(2) Specify the speed override ratio for the VelFactor input. If the specified value is 0.0, the axis stops.
(3) The default value of each factor is 1.0, which means 100% of the command speed of the currently executing function block.
(4) Specify the acceleration / deceleration for the AccFactor input and the override rate of the jerk (rate of change of
acceleration) for the JerkFactor input, respectively.
(5) Negative numbers cannot be entered into each factor.
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6.8.11 M Code operation completed (NC_McodeComplete)

Motion Function Block

NC_McodeComplete

BOOL — Execute Done |-BOOL
UINT < NcChannel ---===============-- NcChannel |- UINT

Busy —~=BOOL

Error -BOOL

ErrorID = WORD

Input-Output

UINT NC channel Set the NC channel to make the command.

Input

BOOL Execute Set the completion of the M Code operation on the corresponding the channel.
Output

BOOL Done Indicate the state of motion function block completion.

BOOL Busy Indicate that the execution of motion function block is not completed.

BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block makes the completion command of the M Code operation for the corresponding NC channel
under the NC control.
(2) Itisthe command to check the M code on the corresponding channel and set that the M code operation is completed.
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6.8.12 S Code operation completed (NC_ScodeComplete)

Motion Function Block

BOOL —
UINT —

Execute
NcChannel

NC_ScodeComplete
Done
-------------------- NcChannel
Busy
Error
ErrorID

—BOOL
— UINT

— BOOL
— BOOL
— WORD

Input-Output

UINT NC channel Set the NC channel to make the command.

Input

BOOL Execute Set the completion of the S Code operation on the corresponding the channel.
Output

BOOL Done Indicate the state of motion function block completion.

BOOL Busy Indicate that the execution of motion function block is not completed.

BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block makes the completion command of the S Code operation for the corresponding NC channel
under the NC control.

@

It is the command to check the S code on the corresponding channel and set that the S code operation is completed.
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6.8.13 T Code operation completed (NC_TcodeComplete)

Motion Function Block

NC_TcodeComplete
BOOL — Execute Done —-BOOL
UINT < NcChannel ---===============-- NcChannel |- UINT
Busy —~=BOOL
Error —=BOOL
ErrorID = WORD

Input-Output

UINT NC channel Set the NC channel to make the command.

Input

BOOL Execute Set the completion of the T Code operation on the corresponding the channel.
Output

BOOL Done Indicate the state of motion function block completion.

BOOL Busy Indicate that the execution of motion function block is not completed.

BOOL Error Indicate whether an error occurs or not.

WORD ErrorlD Output the number of error occurred while motion function block is running.

(1) This motion function block makes the completion command of the T Code operation for the corresponding NC channel
under the NC control.
It is the command to check the T code on the corresponding channel and set that the T code operation is completed.

@
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6.8.14 Read NC parameters (NC_ReadParameter)

Motion Function Block

BOOL —
UINT —
UINT —
INT —
INT —

NC_ReadParameter

Enable Valid - BOOL
NcChannel ====---eceeeeccccenn- NcChannel = UINT

NcAxis Busy —-BOOL
ParameterGroup Error = BOOL
ParameterNumber ErrorID - WORD

Value |- LREAL

Input-Output
UINT NC channel Set the NC channel to make the command.
Input
BOOL Enable The relevant parameters are output while the input is enabled.
UINT NCcAxis Set the channel axis. (1~10: X=1, Y=2, ... B=8, C=9, S=10)
If itis setto O, ‘Read Channel Parameters’ will be executed.
INT ParameterGroup Specify the group of the parameters to read.
INT ParameterNumber Specify the group number of the parameters to read.
Output
BOOL Valid Indicate the validity of the function block output.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
LREAL Value Output the values of the parameters.

(1) This motion function block is to read and output the parameters of the channel and channel / axis of the corresponding

channel.

(2) While the Enable input is active, the values of the relevant parameters are output continuously.
(3) ParameterGroup input specifies the parameter group number to read.
(4) ParameterNumber input specifies the number in the group of the parameters to be read.
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(5) The group number and the number in the group of each parameter are as follows.

Parameters

Group

No.

ltem

Description

1. Channel
parameters

1. Basic
setting

1

Target machining quantity

Set the target machining quantity.
(0~2,147,483,647)

Target machining quantity
at M99 repeated
machining

Set the target machining quantity for repeated
machining with M99. If the set value matches the
current machining quantity, the cycle automatically
stops.

(0~2,147,483,647)

Check of decimal point

Set whether to check decimal point of the NC
program.

0: Decimal point check

(Mm if there is a decimal point, um if there is no
decimal point)

1: No decimal point check (mm)

Keep workpiece
coordinate system

Set whether to keep the workpiece coordinate
system when resetting.

0: Keep

1: Do not keep

Whether to call the macro
when the T code is
commanded

Set whether to call the macro program (9000.nc ~
9009.nc) when the T code is commanded.

0: Do not call

1: Call

Dwell Method

Set the dwell function (G04) to use the data
corresponding to X, P as time or the number of
revolutions of the spindle.

If the data is set to the number of revolutions of the
spindle, it is applied in the status of feed per
revolution (G95).

0: Time

1: Number of revolutions

Select a progress block at
reset

Set whether to initialize to the start block of the
program at reset.

% If you want to set to O (keep the current block), the
parameters of "Keep workpiece coordinate system"
should be set to 0 (keep).

0: Keep the current block

1: Initialize to the start block of the main program

2: Initialize to the current block of the main program
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Parameters Group No. Item Description

1. Channel | 1. Basic 8 Whether or not to search The number of buffers that can store the program’s

parameters | setting the Statement Number Statement Number (N__) is limited to 1,000 in the
system.

This buffer is needed if the program changes the
sequence using a GOTO statement.

If more than 1,000 blocks have the N__ command,
an alarm will occur.

This parameter is used to input whether or not to
execute such Statement Number search.

Because high- capacity CAM programs do not have
GOTO using the Statement Number and in the
majority of cases, there are more than 1,000
Statement Numbers, you should set this parameter
asl.

0: Search

1: Do not search

12 | Minimum command unit When decimal point check is applied, set the
minimum unit of the commanded value.

(0 ~0.999mm)

18 | Whether to use G22 No 0: ‘No Travelling Area’ is valid.
Travelling Area 1: ‘No Travelling Area’ is invalid.
19 | Setthe inner/outer side of | O: Inner side
G22 No Travelling Area 1: Outer side
20 | Whether to use the 3rd ‘No | O: ‘No Travelling Area’ is valid.
Travelling Area’ 1: ‘No Travelling Area’ is invalid.
22 | Rotary axis of Cylindrical In the cylindrical interpolation mode, the axis maps
interpolation the axis of rotation during the circular

interpolation.The axes are X, Y, Z and perform the
circular interpolation by mapping the axis of rotation
to the selected axis.

For example, if the axis of rotation is mapped to the X
axis under the state of the XY plane (G17), the width
becomes the axis of rotation and the height becomes
Y axis. When ZX (G18) is selected as the plane, the
width becomes the Z axis and the height becomes
the axis of rotation. However, if you set the plane to
YZ (G19), you cannot perform the circular
interpolation on the commanded axis of rotation.

0: X-axis,
1: Y-axis,
2: Z-axis
23 | Linear axis for interpolating | 0: Unused
the polar coordinate 1:X,2:Y,3:Z,4:A/5:B,6:C, 7: U,8: V, 9: W
24 | Rotary axis for 0: Unused
interpolating the polar 1:X,2.Y,3:Z,4.A/5:B,6:C, 7: U,8: V,9: W

coordinate
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method of the interpolation
operation

Parameters Group No. Item Description
1. Channel | 1. Basic 33 | Monitoring time for in- 0~ 65,535ms
parameters | setting position completion
34 The spindle operation of 0: Automatic operation continues
the spindle axis. How to 1: Operation continues after completing commands
treat M/S-codeNotel)
2. Circular 1 Regenerate the circular Set whether to recreate the central point of the arc
milling setting center when the circular without generating an arc alarm when the distance
alarm occurs between the start point and the end point exceeds
the tolerance of the difference between the two radii
under the 1, J, K circular commands.
0: An alarm occurs.
1: The central point of the arc is regenerated.
2 Speed-limiting function for | 0: Unused
the circular milling 1: Used
ON/OFF
3 Tolerance of arc radius Set the tolerance of the difference between the two
radii at the start point and the end point under the
circular arc command. If this value is large, the
accuracy of the end part of the arc may be degraded.
When set to O, it is recognized as 0.001.
(O~ 1 unit, real number)
5 Circular radius with the (0 ~ 10,000 unit, real number)
speed-limiting function for
the arc machining
6 Upper cutting speed limit The maximum speed is limited to the set value for
of the circular milling the circular arc below "Circular radius with the speed-
limiting function for the circular milling " .
(0~ 10,000 unit/min, real number)
7 Lower cutting speed limit If “Speed-limiting function for the circular milling
of the circular milling ON/OFF"is set to ON, the cutting speed is limited to
the set value or more.
(0~ 10,000 unit/min, real number)
9 Circular milling Set the acceleration at the circular milling.
acceleration
10 | Circular milling Set the deceleration at the circular milling.
deceleration
11 | Circular milling jerk Set the jerk at the circular milling.
3. Cutting 1 Set the upper speed limit If the cutting speed exceeding the set value is
feed setting of the cutting feed commanded, the cutting speed is limited to the set
value and an alarm occurs.
(0 ~ 100,000 unit/min, real number)
2 Set the lower speed limit of | It is applied only when the cutting speed is not
the cutting feed commanded in the feed mode per minute.
(0 ~ 100,000 unit/min, real number)
4 Acceleration / deceleration | 1: Acceleration / deceleration before interpolation
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Parameters Group No. Item Description
1. Channel | 3. Cutting 7 Operating method of the When executing the consecutive blocks, it creates
parameters | feed setting continuous blocks for the connecting trajectory that draws an arc on the
acceleration / deceleration | corner of the connecting trajectory with the speed set
before interpolation with the next block. 1: When it is set to Buffered, the
circular arc is not inserted.
1: Buffered
2: Blending Low
3: Blending Previous
4: Blending Next
5: Blending High
9 Acceleration at the time of | Acceleration at the time of cutting feed
cutting feed (before
interpolation)
10 | Deceleration atthe time of | Deceleration at the time of cutting feed
cutting feed (before
interpolation)
11 | Jerk at the time of cutting Jerk at the time of cutting feed
feed (before interpolation)
8.Tool 129 | How to apply the Set the method of applying the compensation
diameter compensation value of the | amount of the tool diameter when compensating the
compensation tool diameter tool diameter.
0: Apply the diameter value
1: Apply the radius value
130 | Compensation type of the | Tool diameter Sets the type of traversing method at
tool diameter the beginning and end of the calibration.
N R
Type 1
0: Type 1(Bypass traverse)
1: Type 2(Direct traverse)
131 | Whether to check the tool | Set whether to check the tool interference during tool
interference during tool diameter compensation
diameter compensation 0: Do not check
1: Check
1 Compensation amount of | Compensation amount 1 to be used to compensate
the tool diameter 1 the tool diameter
128 | Compensation amountof | Compensation amount 128 to be used to

the tool diameter 128

compensate the tool diameter
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Parameters Group No. Item Description
1. Channel | 9. Tool length 1 Compensation amount 1 Compensation amount 1 to be used to compensate
parameters | compensation of the tool length the tool length
128 | Compensation amount Compensation amount 128 to be used to
128 of the tool length compensate the tool length
10. 1 Whether to use the Set whether to use the workpiece coordinate system
Workpiece workpiece coordinate shift amount.
coordinate system shift amount. 0: Unused
system 1: Used
11 | workpiece coordinate Set the workpiece coordinate system shift amount for
system Shift amount 1 the X axis.
............ Set the workpiece coordinate system shift amount for
the 7 axes; Y, Z,A,B,C,U, V.
19 | workpiece coordinate Set the workpiece coordinate system shift amount for
system shift amount 9 the W axis.
41 | G54 workpiece coordinate | Set the workpiece coordinate system value for the X
system value 1 axis.
............ Set the G54 workpiece coordinate system values for
the 7 axes; Y, Z,A,B,C,U, V.
49 | G54 workpiece coordinate | Set the G54 workpiece coordinate system value for
system value 9 the W axis.
51 | G55 workpiece coordinate | Setthe G55 workpiece coordinate system value for
system value 1 the X axis.
............ Set the G55 workpiece coordinate system values for
the 7 axes; Y, Z,A,B,C, U, V.
59 | G55 workpiece coordinate | Setthe G55 workpiece coordinate system values for
system value 9 the W axis.
61 | G56 workpiece coordinate | Sets the G56 workpiece coordinate system values
system value 1 for the X axis.
............ Set the G56 workpiece coordinate system values for
the 7 axes; Y, Z,A,B,C, U,V
69 | G56 workpiece coordinate | Setthe G56 workpiece coordinate system values for
system value 9 the W axis.
71 | G57 workpiece coordinate | Setthe G57 workpiece coordinate system values for
system value 1 the X axis.
............ Sets the G57 workpiece coordinate system values
forthe 7 axes; Y, Z,A,B,C, U,V
79 | G57 workpiece coordinate | Setthe G57 workpiece coordinate system values for
system value 9 the W axis.
81 | G58 workpiece coordinate | Setthe G58 workpiece coordinate system values for
system value 1 the X axis.
............ Set the G58 workpiece coordinate system values for
the 7 axes; Y, Z,A,B,C, U,V
89 | G58 workpiece coordinate | Setthe G58 workpiece coordinate system values for
system value 9 the W axis.
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Parameters Group No. Item Description
1. Channel | 10. 91 | G59 workpiece coordinate | Setthe G59 workpiece coordinate system values for
parameters | Workpiece system value 1 the X axis.
coordinate | ...... | ...... Set the G59 workpiece coordinate system values for
system the 7 axes;Y,Z,A,B,C, U,V
99 | G59 workpiece coordinate | Setthe G59 workpiece coordinate system values for
system value 9 the W axis.
11. Macro 1 Whether to apply the Set whether to apply the single block stop function to
program single block stop function the macro program(9000.nc ~ 9999.nc)
to the macro program 0: Stop
1: Do not stop
2 Display the macro Set whether to display the progress status of the
program block block on the screen when operating the macro
program (9000.nc ~ 9999.nc).
0: Do not display
9 T code call Macro program | Enter the number of the macro program (9000.nc ~
number 9009.nc) to be called when the T code is
commanded.
(9000 ~ 9009, integer)
10 | Macro program call G Set the G code number to call the macro program
code (9010.nc) (9010.nc ~ 9019.nc) that can be called by the G
code.
% The setting values 0, 1, 2, 3 are ignored.
(0~255.9, real number)
19 | Macro program call G Set the G code number to call the macro program
code (9019.nc) (9010.nc ~ 9019.nc) that can be called by the G
code.
% The setting values 0, 1, 2, 3 are ighored.
(0~255.9, real number)
20 | Macro program call M Assign the M code number to call the macro
code (9020.nc) program (9020.nc ~ (9020.nc ~ 9029.nc) with the M
code.
% 0, 30 of the input values are ignored.
(0~255, integer)
29 | Macro program call M Assign the M code number to call the macro

code (9029.nc)

program (9020.nc ~ (9020.nc ~ 9029.nc) with the M
code.
% 0, 30 of the input values are ignored.

(0~255, integer)
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Parameters Group No. Item Description
1. Channel | 14. Default 1 Modal traverse of default If there is no GOO or GO01, select the G code to be
parameters | setting settings applied as the default modal.
0: Rapid Traverse(G00)
1: cutting feed(G01)
2 Modal plane of default If there is no G code instruction for G17, G18, G19
settings group, select the G code to be applied as the default
modal.
0: XY plane(G17)
1: XZ plane(G18)
2: YZ plane(G19)

3 Modal absolute / If there is no G code instruction for G90, G91 group,
increment with default select the G code to be applied as the default modal.
settings 0: Absolute command (G90)

1: Incremental command (G91)

5 Check the modal If there is no G code instruction for G22, G23 group,
prohibited area with default | select the G code to be applied as the default modal.
settings 0: Stroke On(G22)

1: Stroke Off(G23)
15. Spindle 4 A reference axis when Set the reference axis that operates in connection
Setting controlling constant with a spindle when controlling constant surface
surface speedNotel) speed.
0: Disable
1:X,2:Y,3:Z,4:A,5:B,6:C, 7: U,8: V,9: W

5 The maximum number of | Set the maximum number of spindle rotation when
spindle rotation when controlling constant surface speed. When being
controlling constant commanded by the S code of G92 (set the
surface speedNotel) maximum speed of the main axis), the S code data is

saved as this parameter value.
(0~ 100,000, real number)

6 The minimum number of Set the minimum number of spindle rotation when
spindle rotation when controlling constant surface speed.
controlling constant (0~ 100,000, real number)
surface speedNotel)

16. Relative 1 Relative coordinate’s offset | Set the relative coordinate’s offset value for the X

coordinate value #1 axis.

setting 2 Relative coordinate’s offset | Set the relative coordinate’s offset value for the Y
value #2 axis.

3 Relative coordinate’s offset | Set the relative coordinate’s offset value for the Z
value #3 axis.

4 Relative coordinate’s offset | Set the relative coordinate’s offset value for the A
value #4 axis.

5 Relative coordinate’s offset | Set the relative coordinate’s offset value for the B
value #5 axis.

6 Relative coordinate’s offset | Set the relative coordinate’s offset value for the C
value #6 axis.

7 Relative coordinate’s offset | Set the relative coordinate’s offset value for the U
value #7 axis.

8 Relative coordinate’s offset | Set the relative coordinate’s offset value for the V
value #38 axis.
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Parameters Group No. Item Description
9 Relative coordinate’s offset | Set the relative coordinate’s offset value for the W
value #9 axis.
2.Channel | 1. Axis setting 2 Setting the direction for the | Set the traverse command for the axis set as the
/AXis modular axis modular axis.
parameters 0: Unidirectional
1: Bidirectional
2. Origin 1 Coordinates of the 2™ Set the coordinates of the 2 origin.
origin
2 | Coordinates of the 3¢ Set the coordinates of the 34 origin.
origin
3 | Coordinates of the 4 Set the coordinates of the 4™ origin.
origin
3. Rapid 2 Rapid traverse The set value is used as the acceleration of the GO0
traverse acceleration block.
3 Rapid traverse The set value is used as the deceleration of the GOO
deceleration block.
4 Rapid traverse jerk The set value is used as the jerk of the GOO block.
5 Rapid traverse speed The set value is used as the traverse speed of the
GO0 block.
(0~100000 unit/min, real number)
4, Traverse 1 Minimum value of the G22 | Set the minimum value of the G22 Traverse-
area Traverse-Prohibited Area | Prohibited Area range for the X, Y, and Z axis.
range for the X, Y, and Z (-100,000~100,000 unit, real number)
axis.
2 Maximum value of the Set the maximum value of the G22 Traverse-
G22 Traverse-Prohibited Prohibited Area range for the X, Y, and Z axis.
Arearange for the X, Y, (-100,000~100,000 unit, real number)
and Z axis.
3 Minimum value of the 3 Set the minimum value of the 3¢ Traverse-Prohibited
Traverse-Prohibited Area | Arearange for the X, Y, and Z axis.
range for the X, Y, and Z (-100,000~100,000 unit, real number)
axis.
4 Maximum value of the 39 | Set the maximum value of the 39 Traverse-
Traverse-Prohibited Area | Prohibited Area range for the X, Y, and Z axis.
range for the X, Y, and Z (-100,000~100,000 unit, real number)
axis.
5. Sub setting 2 Overrun feed rare of single | Set the overrun feed rate of the 9 axes; X, Y, Z, A, B,

direction positioning

C, U, V, W when using the single direction
positioning function (G60).

After stopping at the position separated by the set
value for the G60 command block’s axis, it moves to
the command position to eliminate the effect of
backlash.

O >
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Parameters Group No. Item Description

(-100 ~ 100 unit, real number)

Note 1) Available to use it on O/S V1.30 or greater of a single motion controller
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6.8.15 Write NC parameters (NC_WriteParameter)

Motion Function Block
NC_WriteParameter
BOOL — Execute Done —~-BOOL
UINT — NcChannel --==-====ccceecceacnns NcChannel |- UINT
UINT — NcAxis Busy |- BOOL
INT — ParameterGroup Error =BOOL
INT — ParameterNumber ErrorID - WORD
LREAL — Value
UINT — ExecutionMode
Input-Output
UINT NC channel Set the NC channel to make the command.
Input
BOOL Execute The NC parameter is written in the rising Edge of the input.
UINT NcAxis Set the channel axis. (1~10: X=1, Y=2, ... B=8, C=9, S=10)
When set to 0, ‘Write Channel Parameters'’ is executed.
INT ParameterGroup Specify the group of the parameter to be written.
INT ParameterNumber Specify the number in the group of the parameter to be written.
LREAL Value Specify the value of the parameter to be written.
UNIT ExecutionMode Reserved
Output
BOOL Valid Indicate the validity of the function block output.
BOOL Busy Indicate that the execution of motion function block is not completed.
BOOL Error Indicate whether an error occurs or not.
WORD ErrorlD Output the number of error occurred while motion function block is running.
LREAL Value Output the values of the parameters.

(1) This motion function block is the function block that writes the values specified in the parameters of the NC channel and

channels/axes.

(2) The parameters will be written in the rising edge of the Execute input.

(3) ParameterGroup input specifies the group number of the parameter to be written.

(4) ParameterNumber input specifies the number in the group of the parameter to be written. If the value that cannot be set is

applied, "Error 16 # 000B" occurs.

(5) Inthe Value input, specify the value to be written in the parameter.

(6) Forthe group number and the number in the group of each parameter, refer to 6.7.14 Reading NC parameters.
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6.8.16 Reverse Operation (NC_RetraceMove)

Motion Function Block type

BOOL —
UINT —

Enable
NcChannel

NC_RetraceMove

Enabled
NcChannel
Busy

Error
ErrorID

—BOOL
— UINT

—BOOL
—BOOL
— WORD

Input-Output
UINT NcChannel Specify the NC channel to make commands
(1 ~4:Channel 1 ~ Channel 4)
Input
BOOL Enable Execute the reverse operation command on the relevant channel while
the input is enabled.
Output
BOOL Enabled Indicate that the function block is successfully applied.
BOOL Busy Indicate that execution of the function block is not completed.
BOOL Error Indicate whether an error occurs.
WORD | ErrorlD Output the error number that occurred while the function block is running.

(1) This motion function block is the function block that makes the reverse operation command on the relevant NC channel.

(2) While the Enable input is active, execute operation in the reverse direction.
(3) The reverse operation is possible only for GO0, G01, GO2 and GO03 blocks.
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6.8.17 Block skip (NC_BlockSkip)
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Motion Function Block type

BOOL —
UINT —
BOOL —
BOOL —
BOOL —

BOOL —

NC_BlockSkip
Enable Enabled |~ BOOL
NcChannel----ccececccccccan-. NcChannel |- UINT
Skipl Busy |- BOOL
Skip2 Error - BOOL
Skip3 ErrorlD |- WORD
Skip4

Input-Output
UINT NcChannel Specify the NC channel to make commands
(1 ~4:Channel 1 ~ Channel 4)
Input
BOOL Enable While an input is enabled, execute the block skip operation set in the
relevant channel.
BOOL Skipl Set block skip 1. (G31/G31.1/G37/G37.1)
BOOL Skip2 Set block skip 2. (G31.2/G37.2)
BOOL | Skip3 Set block skip 3. (G31.3/G37.3)
BOOL |Skip4 Set block skip 4. (G31.4/G37.4)
Output
BOOL Enabled Indicate that the function block is successfully applied.
BOOL Busy Indicate that execution of the function block is not completed.
BOOL Error Indicate whether an error occurs.
WORD | ErrorlD Output the error number that occurred while the function block is running.

This motion function block is the function block that the relevant NC channel gives commands such as block skip or
automatic measurement of tool length.
While the Enable input is active, skip blocks such as Skipl (G31/G31.1), Skip2 (G31.2), Skip3 (G31.3) and Skip4 (G31.4).

When the Enable input is active, if there are commands such as G31/G31.1 (Skipl), G31.2 (Skip2), G31.3 (Skip3) and
G31.4 (Skip4), skip the block that is currently performed and then, the next block is performed. If there are M/S/T codes, the
relevant code is performed and then, the next block is performed.
When the Enable input is active, if there are commands such as G37/G37.1 (Skipl), G37.2 (Skip2), G37.3 (Skip3) and

G37.4 (Skip4), perform the automatic measurement of tool length command in the block that is currently performed.

If the function block is executed, the skipped position can be known as the current position of machine is saved in flags for
each NC channel/axis.
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6.8.18 Dry Run (NC_DryRun)

Motion Function Block type
NC_DryRun
BOOL — Enable Enabled [~ BOOL
UINT — NcChannel-=---=-cceccceeccee-- NcChannel |- UINT
BOOL — AuxFuncLock Busy |~-BOOL
Error —-BOOL
ErrorlD = WORD
Input-Output
UINT NcChannel Specify the NC channel to make commands
(1 ~4:Channel 1 ~ Channel 4)
Input
BOOL Enable While an input is active, the relevant parameter is output.
BOOL | AuxFuncLock If an input is active, ignore an auxiliary function code (M/S/T).
Output
BOOL Enabled Indicate that the function block is performed.
BOOL Busy Indicate that execution of the function block is not completed.
BOOL Error Indicate whether an error occurs.
WORD | ErrorlD Output the error number that occurred while the function block is running.

(1) This motion function block is the function block that conducts a dry run on the relevant NC channel.

(2) While the Enable input is active, conduct a dry run.

(3) When conducting a dry run, conduct 0: Dry running speed operation and 1: High transfer speed operation according to the
set parameter in GOO.

(4) If the AuxFuncLock input is active, strobe signals of auxiliary function codes (M/S/T) excluding M0O, M01, M02, M30, M98
and M99 are not output.
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6.8.19 Tool Retract/Recover Operation (NC_ToolMode)

@
@
©)
S
Q)

Motion Function Block type
NC_ToolMode
BOOL — Execute Done —~BOOL
UINT — NcChannel--=-----=---cecuuvve- NcChanrel |~ UINT
UINT — ToolMode Busy |- BOOL
Error =BOOL
ErrorID = WORD
Input-Output
UINT NcChannel Specify the NC channel to make commands
(1 ~4:Channel 1 ~ Channel 4)
Input
BOOL Execute Give the tool retract or recover operation command to the rising Edge of
input.
UINT ToolMode Give the tool retract (1) or recover (2) operation command.
Output
BOOL Done Indicate that the function block is successfully applied.
BOOL Busy Indicate that execution of the function block is not completed.
BOOL Error Indicate whether an error occurs.
WORD ErrorlD Output the error number that occurred while the function block is running.

This motion function block is the function block that the relevant NC channel gives commands, such as tool retract or
recover operation commands, to the relevant channel.

Give the tool retract or recover operation command to ToolMode in the rising Edge of the Execute input.

When conducting the tool retract operation, the retract operation should be conducted by the JOG operation. While the

retract operation is conducted by the JOG operation, a position at the time that an operation axis changes is remembered

up to 10 times.

When conducting the tool retract operation, the JOG operation must be written not to select more than 2 axes
simultaneously.

When conducting the tool recover operation, the tool should be recovered at the remembered position.
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6.8.20 Read Tool Retract/Recover Modes (NC_ReadToolMode)

Motion Function Block type

NC_ReadToolMode
BOOL — Enable Enabled [~ BOOL
UINT — NcChannel--==-=-=ecceeccceacces NcChannel |- UINT
Busy —BOOL
ToolMode |~ UINT
Error =BOOL
ErrorID - WORD

Input-Output
UINT NcChannel Specify the NC channel to make commands
(1 ~4: Channel 1 ~ Channel 4)
Input
BOOL Enable | While an input is active, confirm a status during tool retract/recover.
Output
BOOL Enabled Indicate that the function block is performed.
BOOL Busy Indicate that execution of the function block is not completed.
BOOL Error Indicate whether an error occurs.
WORD ErrorlD Output the error number that occurred while the function block is running.
UINT ToolMode Indicate whether a status is tool retract (1) or tool recover (2).

(1) This motion function block is the function block that the relevant NC channel gives the command to confirm whether a status
is tool retract or tool recover to the relevant channel.

(2) While the Enable input is active, the ToolMode output helps you to understand whether a status is tool retract (1) or tool
recover (2).

(3) When the status is tool retract, more than 2 axes should not be operated.
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6.8.21 Mirror Image (NC_Mirrorimage)
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Motion Function Block type

BOOL —

UINT —
BOOL —
BOOL —
BOOL —

NC_Mirrorimage
Enable Enabled |- BOOL
NcChannel-==----cssaeeeceeaann. NcChannel = UINT
NcAxisX Busy |- BOOL
NcAXisY Active [—-BOOL
NcAxisZ Error =-BOOL
ErrorID = WORD

Input-Output

UINT NcChannel Specify the NC channel to make commands
(1 ~4:Channel 1 ~ Channel 4)

Input

BOOL Enable While an input is enabled, execute the reverse operation on the specified
axis in the relevant channel.

BOOL NCcAxisX Give the reverse operation signal to the X-axis.

BOOL NCcAxisY Give the reverse operation signal to the Y-axis.

BOOL NcAxisZ Give the reverse operation signal to the Z-axis.

Output

BOOL Enabled Indicate that the function block is performed.

BOOL Busy Indicate that execution of the function block is not completed.

BOOL Error Indicate whether an error occurs.

WORD ErrorlD Output the error number that occurred while the function block is running.

This motion function block is the function block that conducts the operation to reverse the transfer position on NC axes (X, Y

and Z) in the relevant channel.

While the Enable input is active, conduct an operation by reversing the transfer position on the set axis.
Conduct the reverse operation only for GO0, G01, G02, G03, G31.x and G37.x among G codes.
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6.8.22 Spindle Operation Control (NC_SpindleControl)

Motion Function Block type

NC_SpindleControl
BOOL — Enable Enabled |- BOOL
UINT o NcChannel ---------=---------- NcChannel |~ UINT
BOOL — TgtVelReached Busy |=-BOOL
BOOL —] ZeroVelReached Error =-BOOL
BOOL — SS_Control Error|D |- WORD
Input-Output
UINT NcChannel Specify the NC channel to make commands
(1 ~4:Channel 1 ~ Channel 4)
Input
BOOL Enable While an input is enabled, conduct the specified operation on the main

spindle in the relevant channel.
Conduct an operation.
BOOL TgtVelReached Convey whether the main spindle reaches the target speed to the NC
function module.
0: The target speed is not reached
1: The target speed is reached
BOOL ZeroVelReached Convey whether the main spindle reaches the zero speed to the NC
function module.
0: The zero speed is not reached
1: The zero speed is reached
BOOL SS_Control Start the SS control mode of the main spindle. (support later)
0: Start SS controls
1: End SS controls

Output

BOOL Enabled Indicate that the function block is performed.

BOOL Busy Indicate that execution of the function block is not completed.

BOOL Error Indicate whether an error occurs.

WORD ErrorlD Output the error number that occurred while the function block is running.

(1) This motion function block performs the user’s specified operations for the main spindle on the NC channel specified by the
function block if the spindle control is conducted on NC.

(2) When the spindle axis of the channel is not enabled to be automatically operated on the NC function module, the error
‘0x36D0’ occurs.

(3) When the axis specified as the main spindle of the channel is not ready for operation, the error ‘0x36D1’ occurs.

(4) For more information about automatic operation on the NC function module, see ‘9.5.1 How to Operate Spindle Axes'.
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6.8.23 NC optional block skip(NC_BlockOptionalSkip)
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Motion Function Block type

BOOL —
UINT —

UINT —

NC_BlockOptional Skip

Execute Done |~-BOOL

NcChannel----------cccccceu--- NcChanrel f—= UINT

SkipNum Busy —BOOL
Error —=BOOL

ErrorID - WORD

Input-Output
UINT NcChannel Specify the NC channel to make commands
(1 ~4:Channel 1 ~ Channel 4)
Input
BOOL Execute Give the skip signal to SkipNum in the rising Edge of input.
UINT SkipNum Specify a signal to do a block skip (1 ~9)
(1:/or/1,2:/2,3:13,4:14,5:/5,6: /6, 7: 7, 8: /8, 9: /9)
Abort the skip function if it is set to 0 and executed.
Output
BOOL Done Indicate that the function block is successfully applied.
BOOL Busy Indicate that execution of the function block is not completed.
BOOL Error Indicate whether an error occurs.
WORD ErrorlD Output the error number that occurred while the function block is running.

This motion function block is the function block that gives the optional skip command to the NC channel.
Skip the block that “/n” is used in front of the block of NC programs according to SkipNum input values in the rising edge of
the Execute input. For example, if SkipNum is 3, skip the block that /3 is written in front of it. After skipping the block that is
currently conducted, the next block is conducted. If there are M/S/T codes, the relevant code is implemented and the next

block is executed.

When setting 0 to SkipNum and executing commands, the skip function is aborted.
When setting values other than 0~9 to SkipNum, the error “Ox36A0” occurs.
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6.8.24 Manual Measurement of Compensation Amount (NC_ManualToolComp)
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Motion Function Block type
NC_ManualToolComp
BOOL — Execute Done |-BOOL
UINT - NcChannel--=----sccecceccocne NcChannel |- UINT
UINT — NcAxis Busy |~ BOOL
BOOL— JOG_MPG Error - BOOL
BOOL — Direction ErrorlD = WORD
BooL—| Low_High CompValue |- LREAL
BOOL — Pinput
BOOL — NInput
Input-Output
UINT NcChannel Specify the NC channel to make commands
(1 ~4:Channel 1 ~ Channel 4)
UINT NcAxis Set channel axes. (1~3: X=1, Y=2, Z=3)
Input
BOOL Execute Give the compensation amount input mode setting command in the
rising Edge of input.
BOOL JOG_MPG Choose operation methods (0: JOG, 1: MPG)
BOOL Direction The direction in JOG operation
(0: Forward direction, 1: Reverse direction)
BOOL Low_High The speed in JOG operation (0: Low speed, 1: High speed)
BOOL Plnput The input signal measured in forward direction
BOOL NInput- The input signal measured in reverse direction
Output
BOOL Done Indicate that the function block is successfully applied.
BOOL Busy Indicate that execution of the function block is not completed.
BOOL Error Indicate whether an error occurs.
WORD ErrorlD Output the error number that occurred while the function block is running.
LREAL CompValue Output the calculated compensation amount.

This motion function block is the function block that gives the manual measurement of the tool compensation amount
command to the axis set to NcAxis in the relevant NC channel.

Give the manual measurement of the tool compensation amount command in the rising Edge of the Execute input.

If a command is conducted, start the operation selected in JOG_MPG. If the signal selected in PInput or NInput becomes 1,
stop the operation and calculate a compensation amount by using the relevant position value.

The compensation amount is calculated by the following formula:

Compensation amount = Position of an axis when PInput/NInput is On - Measured reference position

The measured reference position is selected from “+ measured reference distance X of automatic tool offsets” to “-
measured reference distance Z of automatic tool offsets” of channel parameters according to an axis. For example, if
NcAxis is selected as Y and Ninput is On, the value set in “- measured reference distance Y of automatic tool offsets”
becomes the measured reference position.

The calculated compensation amount is output to CompValue and Done becomes 1.

If PInput and NiInput are On simultaneously, the amount is recognized with PInput.

If setting axes other than X~Z to NcAxis and executing function blocks, the error “0x36B0” occurs.
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6.8.25 NC spindle gear change(NC_ChgSpindleGear)

@
@
©)
S

®

Motion Function Block type

NC_ChgSpindleGear

BOOL — Execute Done —-BOOL
UINT o NcChannel------------ccccceu--- NcChannel |- UINT
LREAL — ChangeVelocity Busy |~ BOOL
BOOL —{ GearChangeCmpl Error —BOOL

ErrorID = WORD
GearChangeEnable = BOOL

LREAL — MaxVelocity
UINT — GearOfMotor
UINT — GearOfMachine

LREAL — Backlash

LREAL—-{ P_Gain

LREAL 4 FF_Gain

LREAL — Analog10Vrpm

Input-Output

UINT NcChannel Specify the NC channel to make commands
(1 ~4:Channel 1 ~ Channel 4)

Input

BOOL Execute Give the spindle gear conversion command in the rising Edge of input.

LREAL ChangeVelocity Set the speed value to change

BOOL GearChangeCmpl | The signal that gear changes have been completed. Each setting value
of Operand is set as the relevant parameter after turning On

LREAL MaxVelocity The maximum setting value for velocity parameters

UINT GearOfMotor The gear ratio parameter of a motor

UINT GearOfMachine The gear ratio parameter of machine

LREAL Backlash Backlash value

LREAL P_Gain Setting value for the P gain

LREAL FF_Gain Setting value for the Feed Forward gain

LREAL Analog10Vrpm Not applied

Output

BOOL Done Indicate that the function block is successfully applied.

BOOL Busy Indicate that execution of the function block is not completed.

BOOL Error Indicate whether an error occurs.

WORD ErrorlD Output the error number that occurred while the function block is running.

BOOL GearChangeEnable | Indicate whether to change gears

This motion function block is the function block that gives the spindle gear change command to the relevant NC channel.
The spindle gear change command is given in the rising Edge of the Execute input.

If the command is executed, change the current spindle speed into the value set in ChangeVelocity that can change gears.
If the speed of the spindle axis is changed to less than the value set in ChangeVelocity and the GearChangeEnable output
turns On, users run sequence programs to change gears and enter On in GearChangeCmpl when gear change is
completed.

If the GearChangeCmpl turns On, users set values of the following items set in the function block in parameters and run the
spindle with the changed settings.

Speed limit values (MaxVelocity)
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Gear ratio of a motor (GearOfMotor)

Gear ratio of machine (GearOfMachine)
Backlash compensation amount (Backlash)

P gain in a position mode (P_Gain)

Feed Forward gain in a position mode (FF_Gain)

(6) If setting the ChageVelocity value to values bigger than speed limit values of the relevant axis and executing the function
block, the error “0x36CQ” occurs.

(7) If setting the MaxVelocity value to values less than 0 and executing the function block, the error “0x36C1” occurs.

(8) If setting the GearOfMotor value to values less than O or bigger than 65535 and executing the function block, the error
“Ox36C2" occurs.

(9) If setting the GearOfMachine value to values less than 0 or bigger than 65535 and executing the function block, the error
“0x36C3” occurs.

(10) If setting the Backlash value to values less than 0 and executing the function block, the error “0x36C4” occurs.

(11) If setting the P_Gain value to values less than O or bigger than 500 and executing the function block, the error “Ox36C5”
occurs.

(12) If setting the FF_Gain value to values less than O or bigger than 100 and executing the function block, the error “0x36C6”
oCCurs.
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6.9 File command

6.9.1 Open Files in SD Memory Card (FILE_OPEN)

@
@

©)

@)
Q)
©
@

Motion Function Block type
FILE_OPEN
BOOL— REQ DONE [— BOOL
STRING— FileName  BUSY [~ B0OL
UINT—] Mode FilelD f— DWORD
STAT |~ USINT
Input
BOOL REQ Set programs to run in the rising Edge.
STRING FileName Set file names to specify
UINT Mode File open mode.
Output
BOOL Done Indicate the status that function blocks are completed.
BOOL Busy Indicate that execution of the function block is not completed.
DWORD FilelD ID of the file that is opened.
USINT STAT Output the error number that occurred while the function block is running.

This motion function block is the function block that gives the spindle gear change command to the relevant NC channel.

When executing ‘open’, an operation changes according to the setting value of the mode.

Mode Operation
0 Open a file to read and write. If there is no file, create a new file. If files with the same name exist, delete
the contents of the files and create new ones.
1 Open a file to read and continuously write. If there is no file, create a new file. If files with the same name
exist, perform continuous writing from the end of the files when writing.
2 Open afile as read-only.

Read a file from the beginning upon FILE_READ after FILE_ OPEN. However, as reading a file from the last part when
performing FILE_READ after FILE WRITE, perform Read after moving a position to FILE_SEEK.

The ID of a file opened when a file is normally opened is output as ‘FilelD'.

‘FilelD’ is used when FILE_ WRITE, FILE_READ, FILE_SEEK and FILE_CLOSE commands are executed.
When FILE_OPEN is normally performed, STAT = 0. And when an error occurs, STAT information is as follows:
The maximum number of FILE_OPEN is 50. (Including data log files)

STAT Error status
0 Normal
1 Failed to access SD memory cards
2 The status that a file is already opened
3 If the mode number is 2 and a file does not exist in the Inst folder,
If SD cards are not installed
4 If more than 50 files are opened
5 If the Mode is a value other than 0~2

(8) The file with FILE_OPEN must be closed by executing the FILE_ CLOSE command after using it.
If the PLC mode is changed, the status that a file is opened continues. Therefore, execute the FILE_OPEN command again

©)
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after closing the file.
m Examples of programs

(1) LD
- FileName = ‘ABC’, Mode =0

SAIXO FILE_OPEN

|| EN ENO

FileName— FileName BUSY — BUSY
Mode —{ Mode FilelD — FilelD

STAT STAT

(a)If the execution condition (%MXO0) is On, the FILE_OPEN function is executed.
(b)If SD cards are normally installed, open a file that is able to read and write with FileName = ‘ABC'. If files with the same

name as ABC exists, delete the contents of the files and a new file is opened.
(c) According to the status of SD cards or files, STAT displays an error. If normal operation, O is output.

(2 ST
INST_FILE_OPEN(REQ:=%MX0, FileName:='ABC', Mode:=0, DONE=>DONE, BUSY=>BUSY, FileID=>FilelD, stat=>stat);
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6.9.2 Close Files in SD Memory Cards (FILE_CLOSE)

Motion Function Block type

BOOL—
DWORD —

FILE_CLOSE
REQ DONE — BOOL

FilelD BUSY — BOOL
STAT [~ USINT

Input

BOOL REQ Set programs to run in the rising Edge.

DWORD FilelD ID of the file that is opened.

Output

BOOL Done Indicate the status that function blocks are completed.

BOOL Busy Indicate that execution of the function block is not completed.

USINT STAT Output the error number that occurred while the function block is running.

(1) Close the file specified with ‘FilelD’ in SD memory cards
(2) When FILE_CLOSE is normally performed, STAT = 0. And when an error occurs, STAT information is as follows:

STAT Error status
0 Normal
1 Failed to access SD memory cards
2 If there are no opened files
m Examples of programs
(1) LD
X0 FILE_CLOSE
|| EN ENO
FilelD - FilelD BUSY — BUSY
STAT — STAT

(&) The output value, FilelD must be entered after FILE_OPEN is normally executed.
(b)If the execution condition (%MXO0) is On, the FILE_CLOSE function is executed.
(¢) According to the status of SD cards or files, STAT displays an error. If normal operation, O is output.

@ ST

INST_FILE_CLOSE(REQ:=%MXO0, FilelD:=FileID, DONE=>DONE, BUSY=>BUSY, stat=>stat);
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6.9.3 Write Files in SD Memory Cards (FILE_WRITE)

@
@
©)
Q)
Q)
©)
@
®
©

Motion Function Block type
FILE_WRITE
BooL — REQ DONE {— BOOL
OWORD— FilelD BUSY — BOOL
ANY_PTR— WriteAddr WrittenSize = UINT
UINT— Size STAT |~ USINT
Input
BOOL REQ Set programs to run in the rising Edge.
DWORD FilelD ID of the file that is opened.
ANY_PTR WriteAddr Address of data to write
UINT Size Number of data to write
Output
BOOL Done Indicate the status that function blocks are completed.
BOOL Busy Indicate that execution of the function block is not completed.
UINT WrittenSize Number of data that writing is completed.
USINT STAT Output the error number that occurred while the function block is running.

Write the file opened with ‘FilelD’ in SD memory cards.

The data to write is the contents of WriteAddr and executes writing as many as Sizes.

If WriteAddr is announced as an Array type, write data in the array as many as Sizes to write.

If an Array type, the size of data to write is WriteAddr data type x Size. (If Byte, the data type is 1)

If WriteAddr is announced as a data type, write only the relevant data value irrespective of Size values.
If writing, BUSY = 1. Upon completion, BUSY =0 and DONE =1.

When executing normally FILE_WRITE, the size of data that completed writing is output to WrittenSize.
Upon normal completion, STAT = 0. And when an error occurs, STAT information is as follows:

When forcing to remove SD cards before FILE_CLOSE, data is not normally saved.

STAT Error status
0 Normal
1 Failed to access SD memory cards
2 The status that files with FilelD are not opened
3 If a file is opened as read-only
4 If the Size is 0 (an Array type), If the Size is over 65535

m Examples of programs

@
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FILE_WRITE

|| EN ENO |-
FilelD 4 FilelD BUSY — BUSY
WriteAddr —{WriteAddr WrittenSize — WrittenSize

Size — Size STAT |~ STAT

(@) The output value, FilelD must be entered after FILE_OPEN is normally executed.
(b) If the execution condition (%MXO0) is On, the FILE_ WRITE function is executed.
(c) WriteAddr is able to be set as an array type or a data type.

(d)When setting it as an array type, data in an array range can be written into SD cards. For example, if setting it as 10

DWORD arrays, 10 array values can be written with [0] ~ [9] using the Size.
(e)If setting it as a data type, only the relevant value is written into SD cards. The Size value is not valid.
(f) Upon normal execution, WrittenSize displays the data size that is actually written.
(9) According to the status of SD cards or files, STAT displays an error. If normal operation, O is output.

¥ WriteAddr Array Type Examples
- WriteAddr: ARRAY][0..9] OF DWORD

X0 FILE_WRITE

|| EN ENO |-

FilelD | FilelD BUSY — BUSY

WriteAddr —{WriteAddr WrittenSize —WrittenSize

10 — Size STAT |~ STAT

(a)If the execution condition (%MXO0) is On, the FILE_WRITE function is executed.
(b) As WriteAddr is an array type and the Size is 10, write [0] ~ [9] data of WriteAddr.
(c) As writing 10 DWORD data, WrittenSize displays 40 and STAT outputs 0 after writing is completed.

¥ WriteAddr Data Type Examples
- WriteAddr: %MD100

LE E
X0 FILE_WRIT

} } EN ENO

FilelD qFilelD BUSY — BUSY

%MD100  —WriteAddr WrittenSize —WrittenSize

10— Size STAT — STAT

(a)If the execution condition (%MXO0) is On, the FILE_ WRITE function is executed.
(b) As the Size is 10 but WriteAddr is a data type, write the set value of %MD100.
(c) As they are DWORD data, WrittenSize displays 4 and STAT outputs O.

2 ST
INST_FILE_ WRITE(REQ:=%MXO0, FilelD:=FilelD, WriteAddr:=WriteAddr, Size:=Size, DONE=>DONE, BUSY=>BUSY,
WrittenSize=>WrittenSize, stat=>stat)
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6.9.4 Read Files in SD Memory Cards (FILE_READ)

UINT— Size STAT |— USINT
Input
BOOL REQ Set programs to run in the rising Edge.
DWORD FilelD ID of the file that is opened.
ANY_NUM ReadAddr The address starting with data to read.
UINT Size Number of data to read.
Output
BOOL Done Indicate the status that function blocks are completed.
BOOL Busy Indicate that execution of the function block is not completed.
UINT ReadSize Number of data that reading is completed.
USINT STAT Output the error number that occurred while the function block is running.
(1) Read the file opened with ‘FilelD’ in SD memory cards.
(2) After executing FILE_OPEN, read a file from the beginning. After executing FILE_ WRITE, make a file pointer read it from the
last position.
(3) Ifa position shift is needed, it is performed after shifting position with the FILE_SEEK command.
(4) Theread data is saved in ReadAddr and read data as much as the number of Sizes.
(5) If ReadAddris announced as an Array type, read data in the array as many as Sizes to read.
(6) Ifan Array type, the size of data to write is ReadAddr data type x Size. (If Byte, the data type is 1)
(7) If ReadAddr is announced as a data type, read only the value of a data type irrespective of Size values.
(8) Ifreading, BUSY = 1. Upon completion, BUSY =0 and DONE = 1.
(9) When executing normally FILE_READ, the size of data that completed reading is output to ReadSize.
(10) Upon normal completion, STAT = 0. And when an error occurs, STAT information is as follows:
STAT Error status
0 Normal
1 Failed to access SD memory cards
2 The status that files with FilelD are not opened
3 If the Size is 0 (an Array type) or there is actually no data to read

Motion Function Block type

FILE_READ
BooL — REQ DONE|— BOOL

OWORD— FilelD BUSY |— BOOL

ANY_NUM— ReadAddr ReadSize|— UINT

(12) If afile pointer points to the end of a file, ‘'STAT = 3'is output as there is no data to read.
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m Examples of programs

1) LD

Size

(@ The output value, FilelD must be entered after FILE_OPEN is normally executed.

FilelD —

ReadAddr —

EN

FilelD

ReadAddr

Size

F ILE_READ
ENO
BUSY
ReadSize
STAT

— BUSY

— ReadSize

— STAT

(b) If the execution condition (%MXO0) is On, the FILE_READ function is executed.
() ReadAddris able to be set as an array type or a data type.
(d) When setting it as an Array type, data of the file saved in SD cards can be read as many as Sizes in the set array. For
example, if ReadAddr is set as 10 DWORD arrays, read data saved in SD cards in array as many as Sizes. If setting it as
a data type, read it only with the relevant data value. The Size value is not valid.
(e) Upon normal execution, ReadSize displays the data size that is actually read.

() According to the status of SD cards or files, STAT displays an error. If normal operation, O is output.

@) ST

INST_FILE_READ(REQ:=%MXO0, FilelD:=FilelD, ReadAddr.=ReadAddr, Size:=Size, DONE=>DONE, BUSY=>BUSY,

ReadSize=>ReadSize, stat=>stat);
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6.9.5 Seek the Position to Access in SD Memory Card (FILE_SEEK)

Motion Function Block type
FILE_SEEK
BooL — REQ DONE = BOOL
OWORD— FilelD BUSY [— BOOL
DINT— Offset RESULT |— DWORD
BYTE— Origin STAT |— USINT
Input
BOOL REQ Set programs to run in the rising Edge.
DWORD FilelD ID of the file that is opened.
DINT Offset A position from Origin to Offset
BYTE Origin A reference position.
Output
BOOL Done Indicate the status that function blocks are completed.
BOOL Busy Indicate that execution of the function block is not completed.
DWORD Result Output the changed position.
USINT STAT Output the error number that occurred while the function block is running.

(1) Specify position to access in the file opened with ‘FilelD’ in SD memory cards.
(2) Areference position is set as 3 modes as follows:

Origin value Origin position
0 The front of a file
1 The current position of a file pointer
2 The end of afile

(3) Move the position of a file pointer by adding the setting value of a reference position to the Offset value.
(4) If operation, BUSY = 1. Upon completion, BUSY =0 and DONE = 1.
(5) Upon normal completion, RESULT displays the moved position and STAT = 0. And when an error occurs, STAT information

is as follows:
STAT Error status
0 Normal
1 Failed to access SD memory cards
2 The status that files with FilelD are not opened
3 If the value of a position to move is less than the value of origin
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m Examples of programs

(1) LD
%MXO0
| |
.
FilelD —
Offset —
Origin —

EN

FilelD

Offset

Origin

F ILE_SEEK
ENO

BUSY

RESULT

STAT

— BUSY

— RESULT

— STAT

(@ The output value, FilelD must be entered after FILE_OPEN is normally executed.

(b) If the execution condition (%MXO0) is On, the FILE_SEEK function is executed.
() Move afile pointer by adding the Offset value to the setting of origin. For example, if you want to move to the beginning of
afile, set it as Offset = 0 and Origin = 0. If you move to the position of 20 bytes, you can set it as Offset = 20 and Origin =

0.

(d) Upon normal execution, RESULT displays the current file pointer.

(e) According to the status of SD cards or files, STAT displays an error. If normal operation, O is output.

¥ Example: When afile size is 100 bytes, move to the position of 50 bytes

%MX0
| |

EN

.
File

50

0

ID 4 Fi

— Offset

Or

FILE_SEEK

lelD

igin

ENO —

BUSY — BUSY

RESULT |~ RESULT

STAT — STAT

(@) If the execution condition (%MXO0) is On, the FILE_SEEK function is executed.

(b) After moving to the beginning point of a file as Origin = 0, move to the position where Offset = 50 is added.

() RESULT displays the moved 50 bytes.
(d) Itapplies to the case that moves from the end of a file.

%MX0
| |

EN

I
File

-50

@ ST

INST_FILE_SEEK(REQ:=%MX0, FileID:=FilelD, Offset:=Offset, Origin:=Origin, DONE=>DONE, BUSY=>BUSY,

ID  Fi

— Offset

— Or

FILE_SEEK

lelD

igin

ENO —

BUSY |~ BUSY

RESULT |~ RESULT

STAT |~ STAT

RESULT=>RESULT, stat=>stat);
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Chapter 7 Program

7.1 Program Configuration

The program of the motion controller is divided into main task program, periodic task program and initialization task program. The
features of each program in execution are as follows.

7.1.1 Program Configuration

The motion controller's initialization, main and periodic task programs are executed based on the cycle. Each task has a fixed cycle and
is set by the user in the default parameters. There are two configurable cycles: main task cycle and periodic task cycle. The initialization
task adopts the cycle of the main task.

Item Description

¢ The initialization task program is the first task program executed after the motion controller
completes its own initialization required for operation when power is applied. It runs until the
INIT_DONE command is executed.

¢ When the initialization program is executed, only the initialization program is executed and
the main task program and the periodic task program do not run until the INIT_DONE
command is executed.

e Even while the initialization task program runs, | / O Refresh and other functions are executed
normally.

e The initialization task program is used to program various operations required for initial setting
of the motion controller.

e This program is executed at intervals of the main task’s cycle set in the motion controller.

e The main task’s cycle can be set in the "Main Task Cycle" of the basic parameters, and you
can select one among 500 us, 1 ms, 2 ms, or 4 ms.

¢ When the run time of the main task program exceeds the set main task cycle, the cycle
warning occurs. If the main task program is not completed during detecting the cycle error,
the cycle error occurs.

e The program is executed every periodic task cycle set in the mation controller.

e The periodic task cycle can be set in the "Periodic Task Cycle" of the basic parameters and
must be set to a multiple of the configured main task cycle.

e The periodic task program runs in the spare time after the motion controller executes the
main task program every main task cycle and then, it runs repeatedly every periodic task
cycle.

Initialization task program

Main task program

Periodic task program

For more details on the execution of the main task program and periodic task program, refer to 4.3 Motion control task".
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7.1.2 How to Set the Program

1) How to set the main task program
In the main task location, click the right mouse button and click
creating the project, the main task program is already created.)

FAdd item; - "Program; . (However, when

Project - 0 x ' Newrrogram{Program] > [
4 T XMC_Example 0
a HF Network Configuration
4 Undefined Network 7
&% MewPLC [Local Ethernet Param)
& System Variable 2
a -] NewPLC(XMC-E324)-Offline
'@ Global/Direct Variables 13
a-[gh Parameter
Basic Parameter 7]
[ /O Paramster
» [ Internal Parameter 5
a Motion Data
4 <G EtherCAT Parameter I3
Chg Master
([ Slave 17
iy Avis Parameter
(&7 Axis Group Parameter I8
NC Parameter
(] NC Program 19
Az} Cam Data
a-fF] Main Task an
b MNej Open
Add Ttem 4 PLC...
Import Fram File 4 —
Export to File... S
D Librany Export Network Settings to File... —
& cut Ctri=X Function Block...
Copy Ctrl=C Library
B paste Ctrl=V Data Type...
¥ Delete Delete
Mave Up
Mave Down
J Sort
Project
@3 Properties...
Most Recently Used G AR
Refresh User Function/FB nce
Function Name L]

2) How to set the

In the cycle task location, click the right mouse button and click

cycle task program

Project v I x ' NewProgram[Program] .
a BB XMC_Example 0
a-FF MNetwork Configuration
{ 48§ Undefined Network 7
ﬁ MewPLC [Local Ethernet Param
'@ System Variable VE)
) NewPLC(XMC-E32A)-Offline
i@ Global/Direct Variables i3
[ Parameter

Basic Parameter 14
I VO Parameter
>[5 Internal Parameter i5
4= Motion Data
4 <@ EtherCAT Parameter &
i g Master
[ Slave 7
& Axis Parameter

Axis Group Parameter 8

L9
Lio
MewProgram
@ Cycle Task r11
& Initi Open
] Add Ttem 3 PLC..
Import From Fil 4
| T —
& Exportto File... T
Export Network Settings to File... S

& Cut Ctrl=X Function Block...
Copy Cirl+C Library
B paste Ctrl+ v Data Type...
¥ Delete Delete
4 Move Up

Broyect Move Down
Sort

Most Recently Used | ] properties...

FAdd item; - "Program; .
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3) How to set the initialization task program

(1) Inthe initialization task location, click the right mouse button and click "Add item; - "Program; .
a-{f) NewPLC(XMC-E32A)-Offline

. Global/Direct Variables 13
4 [ Parameter
[El Basic Parameter 14
- /O Parameter
» [ Internal Parameter 5
a Motion Data
4 EtherCAT Parameter 6
...... 7
@ Axis Parameter
(&) Axis Group Parameter 8
1 MC Parameter
] NC Program 9
4zl Cam Data
a (8] Main Task 10
» @ MewProgram
----- @ Cycle Task 117
----- & Initialization Task
User Funct] Open
----- User Data
_____ @ Library Add tem 4 PIC...
i Import From File 4 _—
Export to File... Program..
Export Network Settings to File... Function...
¥ cut Ctrl=X Function Block...
Copy Ctrl+C Library
B paste Ctrl+V Data Type...
X Delete Delete
View High-speeq Move Up
nction/FB Move Down
Wlﬁ Properties... I
Variable IN/OUT
Add Library
Refresh User Function/FB
-

(2) Create the necessary initialization program. Make sure to write the INIT_DONE command in the initialization task
program.
(When the operating condition of the INIT_DONE is executed, the initialization task is terminated and the
scan program will run.)

L0 INST
QX0 TON INIT_DON
{ | IN a E X
L7
s 4pT ETf
L2
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7.1.3 Run Time of the Program

The execution time (scan time) of each task program is calculated as follows. It means the time required from the start of each
control cycle to the time when the motion control execution is done, that is, the time required to complete the task.

1) Run time of the main task
It means the time from the start of the main task cycle to the time when the motion control execution is done.

< Main task period =|
l@——Performance time of main task——m|

OUipE || g Processing e

data Data motion

refresh refresh progiam control

If the main task is not completed for one cycle, just measure the time from the start of the main task cycle to the time when the
main task is completed as shown below.

Perform
main task

l¢————Main task period——— 9

l¢——————Main task period——— |

l[e}
refresh

Program

Motion
control

A

2) Run time of the periodic task

It means the time from the start of the periodic task cycle to the time when the periodic task program is done. The periodic task
can be executed in several main task cycles because it runs after the main task is completed.

Perform
main task

Perform
periodic task

l«——Main task period

Performance time of periodic task:

I/0
refresh

Motion
control

A

»
|

Main task period——————— |

\j

Motion
control

Program Waiting

Performance time of periodic tasl

Program

3) How to check the task run time
The task run time of the motion controller can be checked by using XG5000 or the flag as follows.

Periodic task period

\

\
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(1) Using XG5000: Click TOnline; - Diagnosis; - "PLC Informationy - "Performance; .

ONLMNE | MONITOR  DEBUG  TOOLS WINDOW  HELP

B/ Diconnea BOS W MW
@ Connection Settings... ﬂ, L:ﬁ I_ [ @ Q [T 1
anEERE BE
nitialization[Program] x-

Safety Lock

Safety Signature

Change Mode 3
Read...
Write..,

Faghdb

Compare with PLC...

Set Flash Memory... T#1s0ms

Control Redundancy

Slave »

Communication Module Setting 3

Reset/Clear »

T eeE 4 PLC Information...
B Forced [/O... 03 pc History...

Skip I/O... PLC Errors/Warnings...

Fault Mask... /0 Information...

Module Changing Wizard... SRR

Base Changing Wizard...

@ start Online Editing Ctri+Q
% Write Modified Program Ctrl=W
@( End Cnline Editing Ctrl+=U

Open Online Editing Program...

PLC Information - MewPLC

Scan time
Main Task:
Mawx,: 0.2ms

Cycle Task:
Mawx,: 0.0ms

Min,: 0.1ms

Cur,: 0,1ms

Min,: 0.0ms Cur,: 0,0ms

Prograrn Occupation(per second)

| BT

Min,: 9.2% Max, 10.0%

Service Occupation

Memary used

Prograr: 03B /10240068 @ 0%

UUpload: 18,1KB / 20450, 0KE @ 0%

0.0KE / 10240,0KB : 0%

MC Program
Data:

Close

(2) Using the flag: The scan time is stored in the system flag(F) area below.

WORD Flag Description
%FW512 | PTASK_SCAN_MAX | Maximum scan time of main task program (Unit:100us)
%FW513 | PTASK_SCAN_MIN Minimum scan time of main task program (Unit:100us)
%FW514 | PTASK SCAN_CUR | Current scan time of main task program (Unit:100us)
%FW515 | CTASK SCAN_MAX | Maximum scan time of periodic task program (Unit:100us)
%FW516 | CTASK SCAN_MIN | Minimum scan time of periodic task program (Unit:100us)
%FW517 | CTASK SCAN_CUR | Current scan time of periodic task program (Unit:100us)
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7.2 Status Information Reading

In the program of motion control modules, each axis, status of axis group and operating status of the motion control module can be
checked with the flag.

Most of the program examples of chapter 7 is created using flags that indicate axis and status of axis group.

Flags that indicate the status information can be used directly in the program, and can be delivered to PLC CPU by being assigned to a
shared device of the motion control module.

For more information on the types and functions of flags, refer to “Appendix 1. Flag list".
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7.3 Discrete Motion Program

7.3.1 Preparation for Operation

These are example programs that make access to servo drive connected with Ethernet cable and get the connected servo drive to be

On to operate EtherCAT servo drive.

(2) 1 Scan on

ﬁ (2) 1Axis/2Axis ready off

(3) Connect EtherCAT

I'"“'l =TT === [ [HsT 7
,%FXEIDS : :%F#i'?S;?EB XFXITE'?'?E : L5_CONNECT
11 | /' —1—{Execute Donet Conn_done
VO_TOM o AXDT_ROY _AXDE_HD\L
Buswl Conn_Busy
Errorf Conn_Errar
. . Conn_Error
(3) 1Axisl/2Axis ErrarlOF |0
ready on
[ ik |
1
| BFXTITEE EFEVRYVE : SYOMW
] | | —
o ADURDY _ A2 By !
[ 'I IMST1
| SOy HC_POVER A1 _SYON_S
—t Enable atusg atus
i Enab! Stat tat
[H3T2
MC_POWER k2 _SWON_S
Enable Status tatus a1 G heig
I LR EEE LR E LR s Yaild
\ Yaild Error|
Error ErrorlD
ErrorlD-
(3) 1Axis/2Axis servo on

(1) The above examples assume situation in which two axes of 1-axis and 2-axis are connected to the motion control module.
(2) In case 1-axis and 2-axis are not connected when the motion control module enters the RUN, start the connection of EtherCAT
communication between motion control module and servo drive using motion function block for communication connection

(LS_CONNECT).

(3) If the connection of EtherCAT communication between mation control modules and servo drives is normally performed, servo
On/Off (MC_Power) command is issued to each axis by getting “SVON” contact to be On.
(4) In case there is no error in servo drive of the connected 1-axis and 2-axis, the servo is normally On, and it is ready to operate 1-

axis and 2-axis.
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7.3.2 Homing Operation

Homing is carried out to set the origin of the machine after the power is applied. Since homing is performed in the servo drive, homing
methods may vary depending on servo drive manufacturers. In motion control module, the completion of homing command and error
situation is monitored, and the position of the origin after homing is applied to control.

(1) Command condition

(2) Axis connection
(3) Axis error/
warning status

status

(4) Axis servo-on status

/— (5) Axis operation status

(6)

(7) Homing command input variables

- Command axis

- Position value after homing

- Buffer mode

1/2 Axis homing command

(1) Command condition
: Itis a condition to make the axis perform homing operation.
(2) Axis connection state flag
: In case the axis to be operated is connected to motion control module, and EtherCAT communication with motion control
module is normally performed, it is On.

- Function block in execution
- Function block axis control in operation
- Error occurrence state

- Error number

re—&-r-- __-ll___' """"" "l"""",'"!"l
: Home | : %FX73728) 1%FX73729 %FX73730 :%FX?3731 :|%FX?3383| AX1_Home
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(3) Axis errorAWarning status flag

: If there are errors and warnings in the axis, it is On.
(4) Axis servo-on status flag

: If the axis is in servo-on state, it is On, and servo-off state, it becomes Off.
(5) Axis operation status flag

: If the axis is in operation, it is On.
(6) 1/2 axis homing command

: In example programs, homing (MC_Home) motion function block is performed under the following conditions.

- Homing condition is On

- The axis is hormally connected

- There should be no errors and warnings

- Servo-on state

- Not in operation

Conditions to perform motion function block may vary depending on systems.
(7) Homing command input variables
: These are input variables to perform homing (MC_Home) motion function block.

- Command-axis: It sets the axis in which motion function block is performed.

- Position value after homing: It sets the position value when homing is completed.

- Buffer mode: It sets the point of time when motion function block is executed. That is, it sets whether to execute
immediately or execute after the completion of commands which are currently being performed. For more details on
Function Block execution mode, refer to “6.1.4 Buffer Mode input”.

(8) Homing command output variable

: Itis a variable to store output value generated when homing (MC_Home) motion function block is executed.

- Homing completed: If homing operation is completed, it is On.

- Function Block in execution: If motion function block is being performed, it is On, and homing completion is On, it is Off.

- Function Block axis control in operation: In case motion function block controls the axis, it is On.

- Error occurrence state: In case error occurs while motion function block is being executed, it is On.

- Error number: In case error occurs, the number that corresponds to error is generated.

- For more details on the output of motion function block, refer to “Edge operation motion function block” of “6.1.3 basic /O
variable”.
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7.3.3 Absolute Position/Relative Position Operation

It is a program for absolute position and relative position operation using motion control module. The absolute positon is based on the

origin and, and relative position the current position.

(1) Command condition

(2) Axis connection status
(3) Axis error/
warning status

r——€-

_________ .| [p———

-

(4) Axis servo-on status

/— (5) Axis operation status

- 1
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(1) Command condition
: Itis a condition to make the axis perform position control operation.
(2) Axis connection state flag
: If the axis to be operated is connected to motion control module, and EtherCAT communication with motion control module is
normally performed, it is On.
(3) Axis errorMarning status flag
: If there are errors and warnings in the axis, it is On.
(4) Axis servo-on status flag
: If the axis is in servo-on state, it is On, and servo-off state, it becomes Off.
(5) Axis operation status flag
: If the axis is in operation, it is On.
(6) 1-axis absolute position operation / 2-axis relative position operation commands
: In example programs, absolute position operation (MC_MoveAbsolute) is performed in 1-axis, and relative position operation

(MC_MoveRelative) in 2-aixs under the following conditions.

- The axis operation condition is On.

- The axis is normally connected.

- There should be no errors and warnings.

- Servo-on state

- Not in operation.

Conditions to perform motion function block may vary depending on systems.
(7) Relative position operation command input variables

: These are input variables to perform relative position operation (MC_MoveRelative) motion function block.

- Command-axis: It sets the axis in which motion function block is performed.

- Changes in parameters during operation: It sets whether to apply to the operation by changing the input variables of motion
function block.

For more information, refer to “6.1.5 Changes in parameters during execution of motion function block”.

- Operating distance: It sets distance to perform relative coordinate operation. Based on the current position, + value means
forward direction, and — value means reverse direction value.

- Operating velocity: It sets velocity to perform relative coordinate operation.

- Operating acceleration, operating deceleration, operating jerk: It sets values to be applied in relative coordinate operation

respectively.

- Buffer mode: It sets the point of time when motion function block is executed. That is, it sets whether to execute immediately
or execute after the completion of commands which are currently being performed. For more details, refer to “6.1.4 Buffer
Mode input”.

(8) Absolute position operation command input variables
: These are input variables to perform absolute position operation (MC_MoveAbsolute) mation function block.

- Command-axis: It sets the axis in which motion function block is performed.

- Changes in parameters during operation: It sets whether to apply to the operation by changing the input variables of motion
function block.

For more information, “6.1.5 Changes in parameters during execution of motion function block”.

- Target position: It sets the position that moves to absolute coordinate operation.

- Operating velocity: It sets the velocity when absolute position operation is performed to the target position.

- Operating acceleration, operating deceleration, operating jerk: It sets values to be applied in absolute coordinate operation

respectively.

- Operating direction: It sets direction when moving to the target position. In case of 1, movement to the target position is made
through forward direction operation, in case of 2, operation is made in the direction that can reach the target area in the
shortest distance based on the current position, in case of 3, reverse direction, and in case of 4, movement to the target

position is made through operation in the direction of the current operation.
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- Buffer mode: It sets the point of time when motion function block is executed. That is, it sets whether to execute immediately
or execute after the completion of commands which are currently being performed. For more details, refer to “6.1.4 Buffer
Mode input”.

(9) Absolute position operation command output variable

: Itis a variable to store output values generated when absolute position operation (MC_MoveAbsolute) motion function block
is executed.

- Operation completed: When absolute coordinate operation is completed, it is On.

- Function Block in execution: When motion function block is executed, it is On, and if operation completed is On, it is Off.
- Function Block axis control in operation: In case motion function block is controlling the axis, it is On.
- Error occurrence state: In case error occurs when motion function block is executed, it is On.

- Error number: In case error occurs, the number that corresponds to error is generated.

- For more details on the output of motion function, refer to “Edge operation motion function block” of “6.1.3 basic input and
output variables”.
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7.3.4 Speed/Torque Control Operation

These are example programs for speed control and torque control operation using motion control modules. In case of the torque control, torque
control of servo drive is used, and in motion control module, command for executing torque control is issued, and execution completion and status is

monitored.
(1) Command condition
(2) Axis connection status
(3) Axis _error/ (4) Axis servo-on status
warning statu ) )
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| I T T S I W
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(1) Command condition
: Itis a condition to make the axis perform speed control/torque control operations.
(2) Axis connection state flag
: In case the axis to be operated is connected to motion control module, and EtherCAT communication with motion control
module is normally performed, it is On.
(3) Axis errorMWarning status flag
: If there are errors and warnings in the axis, it is On.
(4) Axis servo-on status flag
: If the axis is in servo-on state, it is On, and servo-off state, it becomes Off.
(5) Axis operation status flag
: If the axis is in operation, it is On.
(6) 1-axis speed control operation/ 2-axis torque control operation commands
: In example programs, specified velocity operation (MC_MoveVelocity) motion function block is executed in 1-axis, and toque
control operation (MC_TorqueControl) motion function block is executed in 2-axis under the following conditions.

- The axis operation condition is On.

- The axis is normally connected.

- There should be no errors and warnings.

- Servo-on state

- Not in operation
Conditions to perform motion function block may vary depending on systems.

(7) Torque control operation command input variables

: These are input variables to execute torque control operation (MC_TorqueControl) motion function block.

- Command axis: It sets the axis in which motion function block is executed.

- Changes in parameters during operation: It sets whether to apply to the operation by changing input variable values of the
motion function block. For details, refer to “6.1.5 Changes in parameters during the execution of motion function block”.

- Operation torque: It sets torque values in torque control operation.

- The maximum time to reach operation torque: It sets the maximum slope from the current torque until changed to the set
torque. Its unit is [Unit/s].

-Maximum speed, maximum acceleration, maximum deceleration, maximum jerk: Not used.

- Operating direction: It sets direction to be operated with torque control. In case of 1, it operates in forward direction and in
case of 2, in reverse direction.

- Buffer mode: It sets the point of time when motion function block is executed. That is, it sets whether to execute immediately
or execute after the completion of commands which are currently being performed. For details, refer to “6.1.4 Buffer Mode
input”.

(8) Speed control operation command input variables
: These are input variables to execute specified velocity operation (MC_MoveVelocity) motion function block.

- Command axis: It sets the axis in which motion function block is executed.

- Changes in parameters during operation: It sets whether to apply to the operation by changing input variable values of the
motion function block. For details, refer to “6.1.5 Changes in parameters during execution of motion function block”.

- Operating velocity: It sets velocity in speed control operation.

- Operating acceleration, operating deceleration, operating jerk: It sets values to be applied in speed control operation

respectively.

- Operating direction: It sets directions in speed control operation. In case of 1, it operates in forward direction, in case of 2, in
reverse direction, and in case of 3, it operates in direction of the current operation.

- Buffer mode: It sets the point of time when motion function block is executed. That is, it sets whether to execute immediately
or execute after the completion of commands which are currently being performed. For details, refer to “6.1.4 Buffer Mode
input”.
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(9) Speed control operation command output variable
: Itis a variable to store output values generated when specified velocity operation (MC_MoveVelocity) motion function block is
executed.
- Reaching the set speed completed: When the set speed is reached through speed control operation, it is On.
- Function Block in execution: If motion function block is being performed, it is On, and operation is completed, it becomes Off.
- Function Block axis control in operation: In case motion function block controls the axis, it is On.
- Error occurrence state: In case error occurs while the motion function block is being executed, it is On.
- Error number: In case error occurs, the number that corresponds to error is generated.
- For more details on the output of function block, refer to “Edge operation motion function block” of “6.1.3 Basic input and
output variables”.
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7.3.5 Axis Stop

It is an example program to stop the axis in operation. The motion function block to stop the axis in operation includes “Immediate
Stop (MC_Stop)” and “Halt (MC_Halt)". As a command to implement emergency stop of the axis, “Immediate Stop (MC_Stop)”
performs “Immediate Stop (MC_Stop)”, and other motion function blocks cannot be executed during the stop. As a command to
stop the axis, “Halt (MC_Halt)” performs “Halt (MC_Halt)", the stop status is aborted by other motion function blocks during the stop,

and other motion function blocks can be executed. For more details, refer to “Chapter 6 Command”.

(3) Axis error/
warning status

(1) Command condition

(2) Axis connection status

(4) Axis operation status
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(1) Command condition
- Itis a condition to give emergency stop/axis stop commands to the axis.
(2) Axis connection state flag
- In case the axis to be operated is connected to motion control module, and EtherCAT communication with motion control
module is normally performed, it is On.
(3) Axis errorfwarning status flag
: If there are errors and warning in the axis, it is On.
(4) Axis operation status flag
: If the axis is in operation, it is On.
(5) 1-axis emergency stop / 2-axis axis stop commands
: In example programs, immediate stop (MC_Stop) motion function block is executed in 1-axis, and halt (MC_Halt) motion
function block is executed in 2-axis under the following conditions.
- The axis stop condition is On.
- The axis is normally connected.
- There should be no errors and warnings.
- In operation
Conditions to perform motion function block may vary depending on systems.
(6) Axis stop command input variables

: These are input variables to execute Halt (MC_Halt) motion function block.

- Command axis: It sets the axis in which motion function block is executed.

- Stop deceleration: Its sets deceleration from operating speed at the time of axis stop to a stop.

- Stop jerk: it sets the jerk at the stop time.

- Buffer mode: It sets the point of time when motion function block is executed. That is, it sets whether to execute immediately
or execute after the completion of commands which are currently being performed. For details, refer to “6.1.4 Buffer Mode
input”.

(7) Emergency stop command output variables

: Itis a variable to store output values generated when Immediate Stop (MC_Stop) motion function block is executed.

- Execution completed: In case the axis stop, it is On.

- Function Block in execution: If motion function block is being performed, it is On, and execution is completed, it becomes Off.

- Error occurrence state: In case error occurs while the motion function block is being executed, it is On.

- Error number: In case error occurs, the number that corresponds to error is generated.

- For more details on the output of motion function block, refer to “Edge operation motion function block” of “6.1.3 Basic 1/O
Variable.
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7.3.6 Error Processing

Itis an example program to check the errors that occurred on the axis and conduct error reset.

(1) Command condition

(2) Axis connection status

(3) Axis error/
warning status

(4) Comparison of axis error number

- Command axis
- Error type

(5) Error reset command

(6) Error reset command input variables

- Execution completed

- Function block in execution

- Error occurrence state
- Error number
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(7) Error reset command output variables
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(1) Command condition
: Itis a condition to give error reset commands to the axis.
(2) Axis connection status flag
: In case the axis to be operated is connected to motion control module, and EtherCAT communication with motion control
module is normally performed, it is On.
(3) Axis errorMWarning status flag
: If there are errors and warnings in the axis, it is On.
(4) Comparison of axis error number
: In example programs, a case where the value of error number flag on the axis is not 0 is determined to be error reset condition
through a comparison.
(5) Error reset command
: In example programs, axis error reset (MC_Reset) motion function block is executed under the following conditions.
- The axis operation condition is On.
- The axis is normally connected.
- There should be error and warnings.
- Error number is not 0.
Conditions to perform motion function block may vary depending on systems.
(6) Error reset command input variables
: These are input variables to execute axis error reset (MC_Reset) motion function block.
- Command axis: It sets the axis in which motion function block is executed.
- Error type: The type of error for error rest is set. O represents axis error, and 1 common error.
(7) Error reset command output variables
: It is a variable to store output values generated when axis error reset (MC_Reset) motion function block is executed.
- Execution completed: The execution of motion function block is completed, it is On.
- Function Block in execution: If motion function block is being performed, it is On, and execution is completed, it becomes Off.
- Error occurrence state: In case error occurs while the motion function block is being executed, it is On.
- Error number: In case error occurs, the number that corresponds to error is generated.
- For details on the output of motion function block, refer to “Edge operation motion function block” of “6.1.3 Basic I/O Variable”.
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7.3.7 Change in Operation

Itis an example program to change the current location of the axis and speed in operation.

(1) Command condition

(2) Axis connection status (4) Axis operation status
(3) Axis error/
warning status

|
:‘&F):?ST-’EB' 19%FX73729  %FXT73730 1MeFX73388) AX1_Preset

| SetPos : ' '
+— —r+— } ,: 1/ 1/ /1 : 50—
| || AXD1_RDy _AXD1_WA _AXO1_ALA | LAXD1_BU
| oo L1 RNING ML b SY
| ] | -
: : : 1 1" | AXZ_Owem
1 SetOwr ||'.*-?.F)':T-‘5??5: 1% FX75777 %FXJ5778 I:'.GF}-Z?SB.?-GI de
] i 1/ 1/1 :, l — —{ 5
""" :_A}'.OE_F[D| J_AXODZ_WA _AXD2_ALA | AXD2_BU,
\ Y 11 RNING BM 10 SY
""""""""""" INST10
______ [}
MC_SETPOSITION :m _Setfo
Executs Donehy = _Done :
INST11 | I
}
]
~ I
MC_SETOVERRIDE A}E_C’U"_E : |
—t——Fnzble Enabled[ nabled AX1 B il o o :
]
------ | AX1_Posii :.'-\} 1_SetPo :
:-Am ------------------------ Aoasf en 4Position Busy[, 3s_Busy :
[}
IFa, AX2 Owr B AX1_Relas I |
HVeFactor Busyb  usy ve  JRalstive CommandAborted! )
] |
]
Acha: A¥2 Owr_E ExecutionM mn_setpo:
1PccF actor Emor rror ode ExecunonMode Error': 5_Emor
} }
JarkF | A¥Z_Owr_E :»:1_5.% ]
r _ HieaFactor EmodD} oD EmorlDH_s_EmorlD |

(7) Current position change
command output variables
- Execution completed
- function block in execution
- Error occurrence state
- Error number

(6) Velocity override command input variables
- Command axis
- Velocity override ratio
- Acceleration override ratio
- Jerk override ratio

(5) 1Axis current position change /
2Axis velocity override command
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(1) Command condition
: Itis a condition to give current location change/operating speed change commands to the axis.
(2) Axis connection state flag
- In case the axis is to be operated is connected to motion control module, and EtherCAT communication with motion control
module is normally performed, it is On.
(3) Axis errorAWarning status flag
: If there are errors and warnings in the axis, it is On.
(4) Axis operation status flag
: If the axis is in operation, it is On.
(5) 1-axis current location change/2-axis speed override command
: In the example program, the current location setting (MC_SetPosition) motion function block is executed under the following
conditions.
- The current location change condition is On.
- The axis is normally connected.
- There should be no errors and warnings.
- The axis is not in operation.
In addition, speed/acceleration override (MC_SetOverride) motion function block is executed under the following conditions.
- The operating speed change condition is On.
- The axis is normally connected.
- There should be no errors and warnings.
- The axis is in operation.
Conditions to execute motion function block may vary depending on systems.
(6) Speed override command input variables
: These are input variables to execute speed/acceleration override (MC_SetOverride) motion function block.
- Command axis: It set the axis in which motion function block is executed.
- Speed override ratio: It sets the ratio of the speed to change in comparison with operating speed that is currently set.
- Acceleration override ratio: It sets the ratio of the acceleration to change in comparison with acceleration value which is
currently set.
- Jerk override ratio: It sets the ratio of the jerk to change in comparison with jerk value that is currently set. That s, if 2 is set to
the value of the ratio, double the currently set value is set. .
(7) Current location change command output variables
: These are variables to store output values generated when the current location setting (MC_SetPosition) motion function
block is executed.
- Execution completed: If the execution of motion function block is completed, it is On.
- Function Block in execution: When motion function block is executed, it is On, and the execution is completed, It becomes Off.
- Error occurrence state: In case error occurs while the motion function block is being executed, it is O.
- Error number: In case error occurs, the number that corresponds to error is generated.
- For details on the output of motion function block, refer to “Edge operation motion function block” of “6.1.3 Basic input and
output variables.
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7.3.8 Parameter Write/Read

Parameter read/write commands include “Parameter Write (MC_WriteParameter)” and Parameter Read (MC_ReadParameter)”
as well as “SDO Write (LS_WriteSDO)” and “SDO Read (LS_ReadSDO)". “Parameter Write (MC_WriteParameter)” and
“Parameter Read (MC_ReadParameter)” are commands to write and read operation parameters of the axis or encoder
parameter, and “SDO Write (LS_W'iteSDO)” and “SDO Read (LS ReadSDO)” are commands to read or write SDO data of the
connected EtherCAT slaves.

If the slave of the connected EtherCAT is a servo drive, the SDO data becomes servo parameters. The following is an example
of the program to read or change the operating parameters and servo parameters using Read / Write commands servo drive and
the parameter when slave 2 is a servo drive and it is connected to 2 axes.

W Parameter Read

(1) Command condition

'/— (2) Axis connection status
r

(3) Axis error/warning status

(4) Axis operation status

- Command slave
- SDO Index number
- SDO Subindex number
- SDO size
(5) 1Axis parameter read /
Slave2 SDO read command

(7) SDO read command input variables

- Command axis
- Parameter number

(8) Parameter/SDO read
command output variables
- Operation completed
- Function block in execution
- Error occurrence state
- Error number
- Read parameter value
/read SDO value
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(1) Command condition
: Itis a condition to read parameters and serve parameters of the axes.
(2) Axis connection state flag
: In case the axis to be operated is connected to motion control module, and EtherCAT communication with motion control
module is normally performed, it is On.
(3) Axis errorMWarning status flag
: If there are errors and warnings in the axis, it is On.
(4) Axis operation status flag
: If the axis is in operation, it is On.
(5) 1-axis parameter write/ 2-axis servo parameter read commands
: In example programs, Parameter Read (MC_ReadParameter) motion function block is executed in 1-axis, and Servo
Parameter Read (LS_ReadSDO) motion function block is executed in 2-axis under the following conditions.
- Parameter read condition is On.
- The axis is hormally connected.
- There should be no errors and warnings.
- Not in operation
Conditions to execute motion function block may vary depending on systems.
(6) Parameter read command input variables
: These input variables to execute Parameter Read (MC_ReadParameter) motion function block.
- Command axis: It sets the axis in which motion function block is executed.
- Parameter number: It sets the parameter numbers to read with motion function block.
Numbers by parameter are as follows.

Number Parameter Item Settings

0 Unit O:pulse, 1:mm, 2:inch, 3:degree
1 Pulses per rotation 1~4,294,967,295 [pulse]

2 Travel per rotation 0.000000001 ~ 4,294,967,295 [Unit]
3 Speed command unit 0:Unit/Time, 1:rpm

4 _ Speed limit LREAL (positive) [Unit/s, rpm] *1)
5 P a?;?; or Emergency stop deceleration 0, LREAL (positive) [Unit/s?] *1)

6 Encoder select O:Incremental Encoder,1:Absolute Encoder
7 Gear ratio(Motor) 1~65535

8 Gear ratio(Machine) 1~65535

9 Operation mode of the reverse rotation | O:Disable, 1:Enable
46 Position Control Range Expansion 0: Disable, 1: Enable

10 S upper limit LREAL [Uni] *1)

1 SW lower limit LREAL [Uni] *1)

12 Infinite running repeat position LREAL (positive) [Unit] *1)

13 Infinite running repeat O:Disable, 1:Enable

14 Command inposition range 0, LREAL (positive) [Unit] *1)

15 FI,E :rt:rr,:]de(::r Tracking error over-range value 0, LREAL (positive) [Unit] 1)

16 Current position compensation amount | 0, LREAL (positive) *1)

17 Current speed filter time constant 0~100

18 Error reset monitoring time 0~1,000 [ms]

19 S limit during speed control 0:Don't detect, 1:Detect

20 Tracking error level 0:Warning, 1:Alarm
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Number Parameter Item Settings
LREAL (positive) [Unit/s] *1)
21 i o
JOG high speed (JOG low speed ~ Speed limit)
LREAL (positive) [Unit/s] *1)
22 JOG low speed (< JOG high speed)
23 Extended JOG Acceleration LREAL (pOSitiVe) [UniT/SZ] *1)
24 Parameter JOG Deceleration LREAL (positive) [Unit/s?] *1)
25 JOG Jerk LREAL (positive) [Unit/s3] *1)
26 Override Mode 0: Percent ,1: Set value
, 0 or Long real (LREAL) positive number*1)
29 Backlash compensation value i
[Unit]
27 Identufymg range to reach the spindle 0~100%
NC rotation command speed
P t ifyi i
28 arameter Identufymg RPM to reach the spindle 0~100rpm
rotation zero speed
. 0: Disable, 1: Motor ENC, 2: Built-in ENC1,
30 Selectthe Spindle Encoder 3: Built-in ENC2, 4: EtherCAT ENC
Number of pulses per rotation of the
31 . 1~ 4294967295
spindle EtherCAT encoder
32 Spindle EtherCAT encoder position 0: | device, 1: M device
variable
NC Spindle 0~4095 (Spindle EtherCAT encoder position
33 Axis Setting Spindle EtherCAT encoder position variable = 0: )
address 0~524287 (Spindle EtherCAT encoder
position variable = 1: M)
3 The P Gain of the Spindle Positioning 1~ 500 Hz
Mode
The Feed Forward Gain of the
35 ) e 0~ 100 %
Spindle Positioning Mode °
0: Servo drive supported, 33: Reverse
. . direction, Z phase,
36 How to conduct the homing operation 34: Forward direction, Z phase, 35: Set the
homing of the current position
Long real (LREAL) positive number*1)
37 Switch navigation speed of the Zero navigation speed of the origin
homing operation operation < Switch navigation speed of the
_ origin < Limit value of speed
NC Spmdle Zero navigation speed of the homing
38 Origin :
- operation
39 Setting Acceleration/deceleration  of  the 0 or Long real (LREAL) positive number*1)
homing operation [Unit/ S2]
40 Z phase variable 0: | device, 1: M device
a1 Z phase address 0~131071 (Z phase var|aple =0:1)
0~16777215 (Z phase variable = 0: M)
. . . L | (LREAL iti bertl) (<
42 Orientation velocity .On.g real ( ) positve number) (
Limit value of speed)
43 Orientation direction 0: Forward direction, 1: Reverse direction

7-24



Chapter7 Program

44 Orientation offset 0~360
100 Encoderl Unit 0: pulse, 1: mm, 2: inch, 3:degree
101 Encoder1 Pulses per rotation 1~4,294,967,295 [pulse]
102 Encoderl Travel per rotation 0.000000001 ~ 1~4,294,967,295[Uni]

0: CW/CCW (x1), 1: Pulse/Dir (x1)
103 Encoder1 Pulse input 2: Phase/DIR (x2), 3: Phase A/B (x1)

4: Phase A/B (x2), 5: Phase A/B (x4)
104 Encoderl Max. value (Encoderl Min. value+1) ~ 2,147,483,647
105 Encoderl Min. value -2,147,483,648 ~ (Encoderl Max. value-1)
106 Encoder1 speed unit 0: Unit/sec, 1: Unit/min, 2: rpm

0: No use, 1: 500kPPS
107 Encoder1 input filter value 2: 200kPPS, 3. 100KPPS

4: 10kPPS, 5: 1kPPS

6: 0.2kPPS
108 Encoder Encoder1 position filter ime constant 0~1,000 ms
200 Parameter Encoder2 Unit 0: pulse, 1: mm, 2: inch, 3:degree
201 Encoder2 Pulses per rotation 1 ~4,294,967,295 [pulse]
202 Encoder2 Travel per rotation 0.000000001 ~ 4,294,967,295 [Unit]

0: CW/CCW (x1), 1: Pulse/Dir (x1)
203 Encoder2 Pulse input 2: Phase/DIR (x2), 3: Phase A/B (x1)

4: Phase A/B (x2), 5: Phase A/B (x4)
204 Encoder2 Max. value (Encoder2 Min. value+1) ~ 2,147,483,647
205 Encoder2 Min. value -2,147,483,648 ~ (Encoder2 Max. value-1)
206 Encoder2 speed unit 0: Unit/sec, 1: Unit/min, 2: rpm

0: No use, 1: 500kPPS

) i 2: 200kPPS, 3. 100kPPS

207 Encoder2 input filter value

4: 10kPPS, 5: 1kPPS

6: 0.2kPPS
208 Encoder2 position filter time constant 0~1,000 ms
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(7) Servo parameter read command read input variables
: These are input variables to execute Servo Parameter Read (LS_ReadSDO) motion function block.
- Command axis: It sets the axis in which motion function block is executed.
- Servo parameter index number, Subindex number, size: Each value is set in servo parameters to read. Refer to the
instruction manual of the servo drive for index number, subindex number and size of servo parameters.

(8) Parameter read/Servo parameter read command output variables
: These are variables to store output values generated when Parameter Read (MC_ReadParameter) and Servo Parameter
Read (LS_ReadSDO) motion function block is executed.
- Operation completed: If values of parameters and servo parameters is read, it is On.
- Function Block in execution: When motion function block is executed, it is On, and the operation completion is On, it
becomes Off.
- Error occurrence state: In case error occurs while the motion function block is being executed, it is On.
- Error number: In case error occurs, the number that corresponds to error is generated.
- Read parameter values/Read servo parameter values: Values of parameters and servo parameters read by the execution
of motion function block is stored.
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B Parameter Write

(1) Command condition

'/— (2) Axis connection status

______

(3) Axis error/warning status

(4) Axis operation status
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e Value Lo input variables
- Command axis

(7) SDO write command input variables

- Command slave

- SDO Index number

- SDO Sublndex number
- SDO size

- SDO value

®)
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- Parameter number
- Parameter value to write
- Execution mode

(8) Parameter/SDO write
command output variables
- Operation completed
- Function block in execution
- Error occurrence state
- Error number
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(1) Command condition
- Itis a condition to write parameters and servo parameters of the axes.
(2) Axis connection state flag
: In case the axis to be operated is connected to motion control module, and EtherCAT communication with motion control
module is normally performed, it is On.
(3) Axis errorMVarning status flag
: If there are errors and warnings in the axis, it is On.
(4) Axis operation status flag
: If the axis is in operation, it is On.
(5) 1-axis parameter write/ 2-slave SDO write commands
: In example programs, Parameter write (MC_WriteParameter) motion function block is executed in 1-axis, and SDO write

(LS_WriteSDO) motion function block is executed in 2-slave under the following conditions.

- Parameter write condition is On

- The axis is normally connected.

- There should be no errors and warnings.

- Not in operation

Conditions to execute function block may vary depending on systems.

(6) Parameter write command input variables

: These are input variables to execute Parameter Write (MC_WriteParameter) motion function block.

- Command axis: It sets the axis in which motion function block is executed.

- Parameter number: It set parameter numbers to write with the motion function block.

- Parameter values to write: Values to write in the parameters are set.

- Execution mode: It specifies the point of time when parameters are written. If it sets O, it changes parameter values upon
executing motion function block. If it sets 1, it is changed to the same point of time with “Buffered” of BufferMode. (Refer to
6.1.4 BufferMode)

(7) SDO write command input variables
: These are input variables to execute SDO write (LS_WriteSDO) mation function block.

- Command axis: It sets the axis in which motion function block is executed.

- Servo parameter index number, sublndex number, size
: Each value is set according to servo parameters to write. Refer to instruction manual of the servo drive for index number,
subindex number and size of servo parameters.

- Values of servo parameters to write: Values to be written in the servo parameters is set.

(8) Parameter write/Servo parameter write command output variable

' Itis a variable to store output values generated when Parameter write (MC_WriteParameter) and SDO write (LS_WriteSDO)
motion function block is executed.

- Operation completed: If values of the parameters and servo parameters are written, it is On.

- Function Block in execution: When motion function block is executed, it is On, and operation completion is On, it becomes Off.

- Error occurrence state: In case error occurs while motion function block is being executed, it is On. As for error number, the
number that corresponds to error is generated in case error occurs.
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7.4 Multi-Axis Operation Program

7.4.1 Linear Interpolation Operation

It is an example program to operate linear interpolation with axes set to the same group. In the example program, 1-axis and 2-
axis are assumed to be included in the same axis group. Refer to the example program of “7.4.5 Axis group processing” to

include an axis in axis group or remove the axis from axis group.

(1) Command condition

(2) Axis group connection status

(3) Axis group error/warning status
(4) Axis group servo-on status

/ (5) Axis group operation status
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(7) Linear interpolation command input variables
- Command axis group

- Target position by axis

- Linear interpolation velocity

- Linear interpolation acceleration

- Linear interpolation deceleration

- Linear interpolation jerk

- Buffer mode

- Group operation route change mode

- Group operation route change parameter
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- Execution completed

- Function Block in execution
- Error occurrence state

- Error number

(6) Axis group 1/Axis group 2 linear interpolation commands

(8) Linear interpolation command output variables
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(1) Command condition
. Itis a condition to give linear interpolation command to the axis group.
(2) Axis group connection state flag
: In case axes of the axis group to be operated are connected to motion control module, and EtherCAT communication with
motion control module is normally performed, it is On.
(3) Axis group errorMWarning status flag
: If there are errors and warnings in axes included in the axis group, it is On.
(4) Axis group servo-on status
: If axes included in the axis group are in servo-on state, it is On.
(5) Axis group operation status flag
: If axes of the axis group are in operation, it is On.
(6) Axis group 1 absolute position linear interpolation/Axis group 2 relative position linear interpolation commands
: In example programs, absolute position linear interpolation operation (MC_MoveLinearAbsolute) is executed in axis group 1,

and relative position linear interpolation operation (MC_MoveLinearRelative) motion function block in axis 2 under the following
conditions.

- Linear interpolation operation condition is On.

- Axes included in the axis group are hormally connected.

- There should be no errors and warnings.

- Axes of the axis group are not in operation.

Conditions to execute motion function block may vary depending on systems.

(7) Linear interpolation command input variables

: These are input variables to execute absolute position linear interpolation operation (MC_MoveLinearAbsolute) and relative

position linear interpolation operation (MC_MoveLinearRelative) motion function block.

- Command axis group: It sets axis group in which motion function block is executed.

- Target position by axis: Array variables are set, and linear interpolation operation target position of axes included in axis group
is set in order.

- Linear interpolation speed: It sets target speed to execute linear interpolation, when the speed refers to the interpolation
speed.

- Linear interpolation acceleration, deceleration, jerk: they set values to be applied when performing linear interpolation.

- Buffer mode: It sets the point of time when motion function block is executed. That is, it sets whether to execute immediately
or execute after the completion of commands which are currently being performed. For details, refer to “6.1.4 Buffer Mode
Input”.

- Group operation route change mode and group operation route change parameter: It specifies in which way the axis group
in operation is connected to the trace the existing commands describe when linear interpolation command is given. Refer to
“6.1.6 Group operation route change settings”.

(8) Linear interpolation command output variable

: Itis a variable to store output values generated when absolute position linear interpolation operation
(MC_MovelLinearAbsolute) and relative position linear interpolation operation (MC_MoveLinearRelative) motion function
block is executed.

- Execution completed: When the execution of function block is completed, it is On.

- Function Block in execution: When motion function block is executed, it is On, and the execution is completed, it becomes Off.

- Error occurrence state: In case error occurs as the motion function block is executed, it is On.

- Error number: In case error occurs, the number that corresponds to error is generated.

- For details on the output of motion function block, refer to “Edge operation motion function block” of “6.1.3 Basic I/O Variable”.

7-30



Chapter7 Program

7.4.2 Circular Interpolation Operation

It is an example program to operate circular interpolation operation with axes set to the same group. In the example program, 1-
axis and 2-axis are assumed to be included in the same axis group. Refer to “7.4.5 Axis group processing” to include an axis in
axis group or remove axis from axis group.

(1) Command condition

(2) Axis group connection status

(3) Axis group error/warning status

(4) Axis group servo-on status
//— (5) Axis group operation status
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'1?“" (8) Circular interpolation command output variables
- Execution completed
(7) Circular interpolation command input variables - Function block in execution
- Command axis group - The axis group being controlled by function block
- Circular interpolation method - Error occurrence state
(mid point, center point, radius) - Error number
- Axis-specific circular interpolation auxiliary point(Array)
L - Axis-specific circular interpolation target point(Array)
- Circular interpolation path(CW, CCW)
- Circular interpolation velocity
- Circular interpolation acceleration
- Circular interpolation deceleration
- Circular interpolation jerk
- Buffer mode
—— (6) Axis group 1/Axis group2 circular interpolation commands
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(1) Command condition
: Itis a condition to give circular interpolation command to the axis group.
(2) Axis group connection state flag
. In case axes of the axis group to be operated is connected to maotion control module, and EtherCAT communication with
motion control module is normally performed, it is On.
(3) Axis group errorMWarning status flag
: If there are errors and warnings in axes included in the axis group, it is On.
(4) Axis group servo-on status
: If axes included in the axis group are in servo-on state, it is On.
(5) Axis group operation status flag
: If axes of the axis group are in operation, it is On.
(6) Axis group 1 absolute position circular interpolation/Axis group 2 relative position circular interpolation commands
: In example programs, absolute position circular interpolation operation (MC_MoveCircularAbsolute) is executed in axis group
1, and relative position circular interpolation operation (MC_MoveCircularRelative) motion function block in axis 2 under the
following conditions.
- Circular interpolation operation condition is On.
- Axes included in the axis group are normally connected.
- There should be no errors and warnings.
- Axes of the axis group are not in operation.
Conditions to execute motion function block may vary depending on systems.
(7) Circular interpolation command input variables
: These are input variables to execute absolute position circular interpolation operation (MC_MoveCircularAbsolute) and relative
position circular interpolation operation (MC_MoveCircularRelative) motion function block.
- Command axis group: It sets axis group in which motion function block is to be executed.
- Target position by axis: Array variables are set, and linear interpolation operation target position of axes included in axis group
is set in order.
- Circular interpolation method: It sets a method to execute circular interpolation through selection among mid-point method,
center point method and radius method.
- Axis-specific circular interpolation auxiliary point: It takes a form of array and sets auxiliary point required for circular
interpolation in the order of axes included in axis group.
- Axis-specific circular interpolation target point: It takes a form of array and sets target position in the order of axes included in
axis group.
- Circular interpolation velocity: It sets target speed to execute circular interpolation, when the speed refers to interpolation
speed.
- Circular interpolation acceleration, deceleration, jerk: Values to be applied when circular interpolation is performed are set.
- Buffer mode: It sets the point of time when motion function block is executed. That is, it set whether to execute immediately or
execute after the completion of commands which are currently being performed. For details, refer to “6.1.4 Buffer Mode Input”.
(8) Circular interpolation command output variable
: Itis a variable to store output values generated when absolute position circular interpolation operation
(MC_MoveCircularAbsolute) and relative position circular interpolation operation (MC_MoveCircularRelative) motion function
block is executed.
- Execution completed: When the execution of motion function block is completed, it is On.
- Function Block in execution: When motion function block is executed, it is On, and the execution is completed, it becomes Off.
- The axis group being controlled by function block: When motion function block controls the axis group, it is On.
- Error occurrence state: In case error occurs as the motion function block is executed, it is On.
- Error number: In case error occurs, the number that corresponds to error is generated.
- For details on the output of motion function block, refer to “Edge motion commands” of “6.1.3 Basic I/O Variable”.
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7.4.3 Synchronous Operation

It is an example program on the synchronous operation in which serve axis moves in synchronization ratio set in the main axis.

(1) Command condition
(2) Axis connection status
(3) Axis error/warning status

(4) Axis operation status
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(1) Command condition
: Itis a condition to give synchronous operation/synchronous operation cancellation commands to the axis.
(2) Axis connection state flag
:When axis to be operated is connected to motion control module, and EtherCAT communication with motion control module is
normally performed, it is On.
(3) Axis errorMWarning state flag
: If there are errors and warning in the axis, it is On.
(4) Axis operation status flag
: If the axis is in operation, it is On.
(5) 2Axis synchronous operation/Synchronous operation cancellation commands
: In the example program, electronic gear operation (MC_Gearln) motion function block is executed under the following
conditions.
- Synchronous operation condition is On.
- The axis and main axis is normally connected.
- There should be no errors and warnings.
- The axis is not in operation.
In addition, electronic gear cancellation (MC_GearOut) motion function block is executed under the following conditions.
- Synchronous operation cancellation condition is On.
- The axis is hormally connected.
- There should be no errors and warnings.
- The axis is in operation.
Conditions to execute motion function block may vary depending on systems.
(6) Synchronous command input variables
: These are input variables to execute electronic gear operation (MC_Gearln) motion function block.
- Main axis: It sets serve axis of synchronous operation.
- Serve axis: It sets the axis in which synchronous operation is to be performed.
- Changes in parameters during operation: It sets whether to apply to the operation by changing input variable values of the
function block. For details, refer to “6.1.5 Changes in parameters during execution of motion function block”.
- Synchronization ratio numerator: It sets numerator value among synchronization ratio to be operated by synchronization of
the operation of main axis.
- Synchronization ratio denominator: It sets denominator among synchronization ratio to be operated by synchronization of the
operation of main axis.
- The speed of serve axis in a state of gear operation (InGear) is set as follows.

Serve axis speed = Main axis speed x (Synchronization ratio numerator/Synchronization denominator)

- Main axis data selection: It selects whether the data of main axis is set to command speed or current speed.
In case command speed is set, synchronization is achieved based on the speed of main axis calculated in motion control
module.
In case current speed is set, synchronization is achieved by using speed data of main axis servo drive transmitted through
the communication.

- Acceleration, deceleration, jerk: Each value is set in synchronous operation.

- Buffer mode: It sets the point of time when motion function block is executed. That is, it sets whether to execute immediately
or execute after the completion of commands which are currently being performed. For details, refer to “6.1.4 Buffer Mode
Input”.
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(7) Synchronous operation command output variable
: Itis a variable to store output values generated when electronic gear operation (MC_Gearln) motion function block is
executed.
- Synchronous operation: When serve axis is normally synchronized in main axis after the execution of motion function block; it
is On.
- Function Block in execution: When motion function block is executed, it is On, and the execution is completed, it becomes Off.
- The axis group being controlled by function block: When motion function block controls the axis group, it is On.
- Error occurrence state: In case error occurs as the motion function block is executed, itis On.
- Error number: In case error occurs, the number that corresponds to error is generated.
- For details on the output of motion function block, refer to “Edge motion commands” of “6.1.3 Basic I/O Variable”.
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7.4.4 CAM Operation

Itis an example program on the cam operation that moves in synchronization based on cam (CAM) profile in which serve axis is set.

(1) Command condition

(2) Axis connection status

(3) Axis error/warning status / (4) Axis operation status
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(1) Command condition

: Itis a condition to give cam operation/cam operation cancellation commands to the axis.

(2) Axis connection state flag

:When the axis to be operated is connected to motion control module, and EtherCAT communication with motion control

module is normally performed, it is On.

(3) Axis errorMVarning status flag

: If there are errors and warnings in the axis, it is On.

(4) Axis operation status flag: If the axis is in operation, it is On.
(5) 2-axis cam operation/Cam operation cancellation commands

: In the example program, cam operation (MC_CamIn) motion function block is executed under the following conditions.

- Cam operation condition is On.

- The axis and main axis are normally connected.

- There should be no errors and warnings.

- The axis is not in operation.

In addition, cam operation cancellation (MC_CamOut) motion function block is executed under the following conditions.
- Cam operation cancellation condition is On.

- The axis is normally connected.

- There should be no errors and warnings.

- The axis is in operation.

Conditions to execute motion function block may vary depending on systems.

(6) Cam operation command input variables

: These are input variables to execute cam operation (MC_Camin) motion function block.

- Main axis: It sets main axis of cam operation.

- Serve axis: It sets the axis in which cam operation is executed.

- Changes in parameters during operation: It sets whether to apply to the operation by changing input variable values of the

function block. For details, refer to “6.1.5 Changes in parameters during execution of motion function block”.

- Main axis offset: It sets offset values of main axis data to be used when cam table data is applied.

- Serve axis offset: It sets offset values of serve axis data to be used when cam table data is applied.

- Main axis magnification: It sets magnification of main axis data to be used when cam table data is applied.

- Serve axis magnification: It sets magpnification of serve axis data to be used when cam table data is applied.

- Cam operation starting point: It sets the position of main axis which will be the starting point of cam table.

- Distance of main axis for starting cam operation: It sets the distance of main axis in which actual cam operation starts.

- Main axis data selection for cam operation: It selects main axis data which will be a basis of cam operation among main axis

command position and main axis current position.

- Cam table number: It sets cam data number to conduct cam operation.

- For details on cam operation command input variables, refer to “6.4.1 Cam operation (MC_Camin)”.

- Changes in parameters during operation: It sets whether to apply to the operation by changing input variable values of the
function block. For details, refer to “6.1.5 Changes in parameters during execution of motion function block”.

- Buffer mode: It sets the point of time when motion function block is executed. That is, it sets whether to execute immediately
or execute after the completion of commands which are currently being performed. For details, refer to “6.1.4 Buffer Mode
Input”.

(7) Cam operation command output variable
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: Itis a variable to store output values generated when cam operation (MC_CamIn) motion function block is executed.

- Cam operation: It is on when serve axis is synchronized in main axis according to cam data after the execution of motion
function block.

- Function Block in execution: When motion function block is executed, it is On, and the execution is completed, it becomes Off.

- Function Block axis control in operation: In case motion function block controls the axis, it is On.

- Error occurrence state: In case error occurs as the motion function block is executed, itis On.

- Error number: In case error occurs, the number that corresponds to error is generated.

- For details on the output of motion function block, refer to “Edge motion commands” of “6.1.3 Basic I/O Variable™.
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7.4.5 Axis Group Processing
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(1) Command condition

: Itis a condition to give add axis to group/remove axis from group commands to the axis.

(2) Axis connection status flag

: In case the axis to be operated is connected to motion control module, and EtherCAT communication with motion control
module is normally performed, it is On.

(3) Axis errorAWarning status flag

: If there are errors and warning in the axis, it is On.

(4) Axis operation status flag

: If the axis is in operation, it is On.

(5) 1-axis add axis to group/2-axis remove axis from group commands

. In the example program, add axis to group (MC_AddAxisToGroup) motion function block is executed under the following
conditions.
- Add axis to group condition is On.
- The axis is normally connected.
- There should be no errors and warnings.
- The axis is not in operation.
In addition, group axis exclusion (MC_RemoveAxisFromGroup) motion function block is executed under the following
conditions.
- Remove axis from group condition is On.
- The axis is normally connected.
- There should be no errors and warnings.
- The axis is not in operation.
Conditions to execute motion function block may vary depending on systems.

(6) Remove axis from group command input variables

: These are variables to execute group axis exclusion (MC_RemoveAxisFromGroup) motion function block.
- AXis group: It sets the group to exclude the axis.
- The axis ID on axis group ID: It sets ID values granted when the axis is included in axis group.

(7) Add axis to group command output variable
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: Itis a variable to store output values generated when add axis to group (MC_AddAxisToGroup) motion function block is
executed.

- Execution completed: When motion function block is normally executed, it is On.

- Function Block in execution: When motion function block is executed, it is On, and the execution is completed, it becomes Off.

- Error occurrence state: In case error occurs as the motion function block is executed, it is On.

- Error number: In case error occurs, the number that corresponds to error is generated.

- For details on the output of motion function block, refer to “Edge motion commands” of “6.1.3 Basic I/O Variable”.
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7.4.6 Operation Example of Axis Group

1. Group Setting
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3. Group Enable
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6. Group Disable

7-43 | LSE . ecTric




Chapter7 Program

OM

OFF
ON

OFF
ON

OFF
ON

OFF
ON

OFF
oM

OFF
ON

OFF
ON

OFF
ON

OFF
ON

OFF
ON

OFF

ON

OFF

400K
200K

8. Timing diagram

_AGIZ_RDY _AG02_SV_ON _AGDZ_SV_RDY _AGI2_BUSY _AGOZ_CMPL _AGIZ_LINTP _AGDZ_POS_CMPL
_AG0Z_Disabled _ABG02_Standby _AGDZ_Moving _AGUZ_Homing _AGUZ_Stopping _AX01_POS _AX03_POS
4 4 4 4 ‘% | | | | | | | 1 | | | | | | 1
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200

l-!;EELJEC:TT?IC: | 7-44




Chapter7 Program

——— _AXO1_POS ——— _AX03_POS
EEDK

500K

450K

400K

350K

300K

250K

200K

150K

100K

50K

o 200 400 800 a00 1000 1200 1400 1800 1800 2000 2200

7-45 | !mE;EEI.ER:11?IC




Chapter7 Program

7.5 1/0 Processing Program

Motion controller has the input of 8 points and output of 16 points internal, and it can expand input and output points using external EtherCAT input/output
modules. EtherCAT input and EtherCAT output modules possible to be mounted on the outside can be expanded up to 64 stations and up to 1,024
points.

7.5.1 Input Signal Processing

Internal input signals and signals inputted in external input module can be used in the program using an internal flag of the motion control module.
For details on the kinds and functions of flags, refer to “Appendix1. Flag”.

7.5.2 Output Signal Processing

Internal output signals and signals inputted in external output module can be used in the program using an internal flag of the motion control module.
For details on the kinds and functions of flags, refer to “Appendix1. Flag”.
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Chapter 8 Motion Control Function

8.1 Origin Determination

In case the position control function of motion controller is used, the origin must be determined first to execute commands based on
the absolute coordinate position. The position value of absolute coordinates is the distance based on the predetermined origin(0
position). The origin determination means setting the origin of the machine for position control using absolute coordinates.

8.1.1 Origin Determination

8-1

1. Methods to determine the origin
There are two methods to determine the origin of the machine as below.

(1) Homing

It is a method to determine the origin of the machine by moving the machine using a sensor connected to servo drive with
homing (MC_Home) motion function block.

When homing command is executed, the origin determination becomes the origin indetermination status, and homing is
successfully completed, it becomes the origin determination status.

(2) Current position setting

After moving the machine to a certain position by using JOG operation (LS_Jog) or relative coordinate position control
(MC_MoveRelative) motion function block, the position can be set to the specific position with the current position location
setting (MC_Setposition) motion function block. In this case, the position is recognized as an absolute coordinate and
becomes origin determination status.

The origin determination status of axis can be identified with motion axis flag AXxx_HOME_CMPL. (xx: axis number)

Origin determination when using absolute encoders
In case of using absolute encoder in servo drive, absolute data value is maintained by battery backup even if the power is
off. Motion control module can continue to maintain the origin determination status by reading the current position from the
value of absolute encoder and calculating absolute coordinate position when it is connected to servo drive.
To this end, the encoder selection of basic parameters among operating parameters should be set to ‘1: Absolute encoder’
in case of using absolute encoder. Even though the power of motion control module and servo drive is off after the
establishment of origin determination status, the previous origin determination status is maintained by calculating absolute
coordinate position when servo drive is connected in case encoder selection parameter is ‘1: Absolute encoder’ when the
power is re-applied.
In absolute coordinate system using absolute encoder as above, the absolute coordinate position can be controlled without
the origin determination even after power off/on.
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3. Change to the origin indetermination status
The absolute position control operation cannot be performed since motion control module becomes the origin indetermination
status in the following cases.
(1) In case of re-connection after servo drive power off when using an incremental encoder
(2) In case of re-connection after PLC power off/on when using an incremental encoder
(3) In case homing is not normally completed after the execution of homing command
In case of the origin indetermination status as above, the origin determination should be executed for absolute coordinate

position control operation.

8.1.2 Homing

1. Operation
Homing is performed to establish the origin of the machine after the power is applied. Before performing the homing,
parameters related to the homing of servo drive must be set in each axis. When the origin position is determined by homing,
the origin detection signal is not recognized during the motion control operation.
The contact performed at the time of homing is entered through connector of servo drive (EtherCAT CoE support servo drive).

Typical wiring is as follows.

R ——
Table Ball screw Coupling
r\l"'-,l"-_'l"-'"'.""-_"-. \ '\-l' -.l"'-, '-\ '-\"-, "\I"'-, ".|l."ll:| "-, \ '-lll"-_‘ '-_‘ I". -\," -," .IIII'-, "_‘ '-_‘ l"|. ".'I"- \ ""-, "\ \ '|. \ \-ll\ \ (1 I'-,"'-_l ) \ ". ,"' _‘l' \l'.'\ l'-\. .'\ ".| \" _‘ _‘ "I\\ — iet.)rtl:;:lr Ercoder
N-OT I HOME p-oT
Semvo Drive
Input
+24V 6 U, v, W, F.G.
EtherCAT
HOME |11
SERVO ]
ALMRST |15 J
PCON |16 L7N Drive Encoder Input
GAIMZ |17
P-OT &
M-0T 7

For the performance of homing, a method suitable for the system of users for homing operation mode (EtherCAT CoE support
drives: Refer to instruction manual for the relevant drive) should be selected.

In motion control module, actual operation after starting homing is performed in servo drive, and homing method to support
complies with servo drive. Before setting the homing, homing-related parameters are to be set in servo parameters of the axis.

8-2
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B Example of setting homing parameters

Indes:
093
= G099:00
E099:01
B099:02
09

Marne [Init Current Yalue
Horming Method - Oxe?

Homing Speeds - =02

Speed duting search for switch | Vel Unit [x 00000040
Speed during search for zern Wel Unit (s 00000020
Homing &cceleration o, Unit (O 0000C 350

B Relevant motion function block

Name Description Operation Condition
MC_Home Perform homing Edge
MC_Home
BOOL — Execute Done = BOOL
UINT = AXiS ====cceeccceccccccccceccccccccccnns AXxis = UINT

LREAL — Position Busy |~ BOOL
UINT — BufferMode Active =BOOL
CommandAborted f=BOOL
Error =BOOL
ErrorlD - WORD

Name Description Operation Condition
MC_GroupHome Perform group homing Edge
MC_GroupHome
BOOL — Execute Done |-BOOL
UINT —] AxesGroup =--==========ccc--- AxesGroup [~ UINT

LREAL[ ] — Position Busy |~-BOOL
UINT — BufferMode Active —-BOOL
CommandAborted |- BOOL
Error -BOOL
ErrorlD - WORD

Initial Walue
0«22
0x02
D:00000040
[(=00000020
(O 0000C 350

BCCEES
rny
Fany
Py
Py
rny
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2. XDL- N Series servo drive homing parameters and operation
The following figure shows input and output definitions of homing-related XDL N series servo drive parameters. The velocity,
acceleration and homing methods can be specified. Here, the origin (Home) offset gets the origin of user coordinate system
applied as the origin. However, Home offset can't be used. Set by Position input variable of MC_Home, MC_GroupHome.

Controlword(0x6040)

Homing Mathod{DxEﬂEEJ _ EtEtUSWDFdiDXED41] .
Homing Speeds(0x6053) Homing
Method

Fosition Demand Internal Yalue(0x60FC)
Homing Acceleration|0x6094) or Position Demand Value(0x6062)
et
L
Digital Input

Home switch
Positive limit switch
Magative limit switch

(1) Parameter related to homing

Index Sub Name Data Type Unit
0x6040 - Control word UINT -
0x6041 - Status word UINT -
0x607C - Homing Offset DINT [pIs]
0x6098 - Homing Method SINT -
0x6099 - Homing Speeds - -

0 [tem Number USINT -

1 Speed during search for switch UDINT [pls/s]

2 Speed during search for zero UDINT [pls/s]
0x607D - Software Position Limit - -

0 [tem Number USINT -

1 Min position limit DINT [pIs]

2 Max position limit DINT [pIs]
0x609A - Homing acceleration UDINT [pls/s?]
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(2) Homing Method(0x6098)

Value Description
0 No Homing
1,2 (1) If NOT switch is Off, the initial movement direction becomes forward direction CW. If NOT switch is On, change
of direction is made. The location that meets the first index pulse during operation in reverse direction CCW after
NOT switch is On becomes the Home position.
(2) If POT switch is Off, the initial movement direction becomes reverse direction CCW. If POT switch is On,
change of direction is made. The location that meets the first index pulse during operation in forward direction CW
after POT switch is On becomes the Home position.
_ =
A
|: T 1 L 7/ || 1 :|
[ |
L I I |
| Fa
G @7
_ . I |
Index pulss | . I I I I |
[ |
[ |
Megative limit switch || | Positive limit switch
(MOT) I (POT)
I
7~10 | Through (7) to (10) methods, the origin position is determined by the Home switch and POT switch.

(7) Upper figure: If POT switch is Off, operation is made at switch search velocity, and the initial movement direction
becomes reverse direction CCW. If the Home switch is On, change of direction is made. Afterwards, the location
that meets the first index pulse during operation in forward direction CW becomes the Home position, and
operation is made at Zero search velocity.

(7) Middle figure: If POT switch is Off, and the Home switch is On, operation is made at switch search velocity, and
the initial movement direction becomes forward direction CW. If the Home switch is Off, the speed is changed to
Zero search velocity. Afterwards, the location that meets the index pulse first during operation in forward direction
CW becomes the Home position.

(7) Lower figure: If POT switch is Off, and the Home switch is On, operation is made at switch search speed, and
the initial movement direction becomes reverse direction CCW. If POT switch is On, change of direction is made.
When the Home switch is changed from On to Off, operation is made at Zero search velocity, and the location
where that meets index pulse first during continuous operation in forward direction CW becomes the Home
position.

(8) to (10) methods have the same positioning concept in homing with the above (7) method except for the initial
operational direction and motions according to the Home switch polarity. Refer to the figure below.
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Value Description
7~10 __
[ !“l !’l
£/
| \ @J@H
(8) O=N
P77
| | -
7) : ' ; (0
C—C ( fé“\'_. | ) \_)_'

I

,
A
<
£
}
I
.\_ED

v W
¢ {
Index pulse

ffff

" i

Home switch ‘,f /’

Positive limit switch

(POT) 7/

rf

11~14 | The methods described for 11 to 14 determines the Home position using the Home switch and the NOT switch.
(12) Upper figure: If the NOT switch is Off, then the drive operates at switch search speed and rotates CW. If the
Home switch is turned on at this time, it changes the direction of rotation, and the position that the first index pulse
encounters while driving CCW at zero search speed becomes the Home position.

(11) Middle figure: If the NOT switch is Off and the Home switch is On, then the drive operates at switch search
speed and rotates CCW. If the Home switch is turned off at this time, it transfers to zero search speed. After the
Home switch is turned off, the position that the frist index pulse encounters while driving in the CCW direction
becomes the Home position.

(12) Lowver figure: If the NOT switch is Off, then the drive operates at switch search speed and rotates CW. If the
NOT switch is turned on at this time, it changes the direction and continues to drive CCW at switch search speed. If
the Home switch is changed from On to Off, then it transfers to zero search speed, and the position that the first
index pulse encounters becomes the Home position.

The methods from 12 to 14 are identical to the methods for 11 in terms of how they determine the Home position.
The only differecnces are the initial driving direction and Home switch polarity. Refer to the following figure.




Chapter8 Motin Control Function

Value Description
I ]
i
|: i F || :|
~(r—
&
+ '1_"1\" I .'J:Dl—p
NE
E (i
ER @2
D
d | 2 ;
ndex pulse
l 1/ ||
: i //
Hame switch | E 7/ |
MNegastive limit switch
(NOT) Iy
/7
24 (8) The Home position is determined as in (8) method, but index pulse is not used. In addition, the point where the

Home switch is On/Off becomes the Home position.

] Y.
r
| 7 ]

’—_.

)

)
P
J

(

(&
ey
Home switch },.{,-"f
Positive limit switch _
(POT) 'y
r/
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Value Description

28 (12) The Home position is determined as in (12) method, but index pulse is not used. In addition, the point where
the Home switch is On/Off becomes the Home position.

B .I‘.I‘l fllf
A 7/

&
|

A
@3-
Home switch ff,-"f
Megative limit switch
(NOT) i
/7

33,34 | The location that meets index pulse first during movement in the reverse direction CCW/forward direction CW
becomes the Home position.

i —— |

Index pulse

35 Homing operation starting point becomes the Home position.

Note) == : Speed during search for switch (0x6099:01), — : Speed during search for zero (0x6099:02)
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8.2 Type of Control Operation

Motion control modules execute control through programs set in motion control program. Kinds of motion control operations include
speed position control, speed velocity control, speed torque control, interpolation control, switching control between position/velocity,
switching control between position/torque, and switching control between velocity/torque.

8.2.1 Single-axis Position Control

It conducts position control of the axis specified after the execution by motion function block ( "Relative position operation
(MC_MoveRelative) ; and "Absolute position operation (MC_MoveAbsolute) ; ) from starting position (current stop position) to
target position (position of the point to move)

1. Control by absolute coordinate method ( "Absolute position operation (MC_MoveAbsolute) )
(1) It conducts position control from starting position to target position (location specified in ‘Position’ of absolute positi
on operation command).
(2) The position control is carried out based on the position (the origin position) specified in the homing.
(3) In direction (Direction) input, the direction to be operated is specified. It is valid only if operation parameter
FInfinite running repetition; setting is ‘1: Enable’.

B Setting value: 0-Not specified, 1-Forward direction, 2—Shortest distance direction, 3—Reverse direction, 4—Current
direction

B When the shortest direction distance is specified, the operation is made by selecting the direction that can go to the
shortest direction automatically depending on the form of the axis.

B Motions according to the direction (Direction) input are as follows.

(@ 0- Not specified
The position value that exceeds repetitive length repetition position can be specified. In case of setting the position
value that exceeds the infinite running repetition position, the difference from target position to current position
becomes positioning distance. The command position after the absolute position operation is calculated by the
following equation.

Command position = Target position — (Infinite running repetition position x n)
(n: Integer value in which infinite running repetition position x n does not exceed the target position)

[Example] The absolute position operation is executed with the following settings.

- Infinite running repetition position: 100.0

- Starting position: 40.0

- Target position: 120.0

- Command position after the absolute position operation = 120.0 — (100.0 x 1) = 20.0

8-9
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Velocity +
Distance=80.0
: -
Position & Time
100.0 i
40.0
20.0
Time

(b) 1-Forward direction
Positioning is executed toward the absolute position of forward direction. In case the target position is set with the
range that exceeds infinite running repetition position, error (error code: 0x1081) occurs.

[Example] The absolute position operation is executed with the following settings.
- Infinite running repetition position: 100.0

- Starting position: 60.0

- Target position: 40.0

Velocity #
. -
i Ti
Fosition % ! me
100.0 ;
60,0
40.0
-
Time

LSEectric | 8-10
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] !
(c) 2-Shortest distance direction

Positioning is executed by automatically determining the direction of rotation possible to move through shorter
distance from the starting position to target position. That is, positioning toward closer direction to target position based

on the starting position is carried out.

In case the target position is set with the range that exceeds infinite running repetition position, error (error code:

0x1081) occurs.

[Example] The absolute position operation is executed with the following settings.

- Infinite running repetition position: 360.0

- Starting position: 45.0

- Target position: 270.0

- Since the movement distance is 225.0°in case of the operation in forward direction, and 135.0°in case of the
operation in reverse direction, operation is made in reverse direction, the shortest distance direction.

Velocity

- 45°
Fosition

360.0
270.0

(d) 3-Reverse direction
Positioning is executed toward the absolute position of reverse direction. In case the target position is set with the
range that exceeds infinite running repetition position, error (error code: 0x1081) occurs.
[Example] The absolute position operation is executed with the following settings.
- Infinite running repetition position: 100.0
- Starting position: 15.0
- Target posttion: 70.0

Velocity h
Time
Fosition
100.0
0.0
15.0 —_
Time

8-11
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(e) 4- Current direction
Positioning is executed depending on the current operating direction.
In case the current operating direction is forward, operation is made in the same way as in Direction="1-forward
direction’ setting.
In case the current operating direction is reverse, operation is made in the same way as in Direction="3 reverse
direction’ setting.

(4) In case operation parameter Infinite running repetition ; setting is ‘0: disable’, operating direction is determined as
follows.
- Starting position < target position: Positioning operation in forward direction
- Starting position > target position: Positioning operation in reverse direction

[Example] Executes Absolute coordinate, single-axis position control with the following setting

[>Start position: 1000,
[>Target position: 8000

The moving amount to forward direction is 7000 (7000=8000-1000).

¢

Moving amount : 7000

0 1000 8000
| i | | | | |
I ) I I I I I

N

I‘

Starting position

Target position

|

m Relevant motion function block

Name Description Operation Condition
MC_MoveAbsolute Absolute po§|t|on|ng Edge
operation
MC_MoveAbsolute

BOOL — Execute Done |- BOOL

UINT —| AXiS =======ssssmesmecasmemaamecaannanas AXis |- UINT
BOOL — ContinuousUpdate Busy |~=-BOOL
LREAL — Position Active -BOOL
LREAL — Velocity CommandAborted |-BOOL
LREAL — Acceleration Error =BOOL
LREAL — Deceleration ErrorlD =WORD
LREAL — Jerk

UINT — Direction

UINT — BufferMode

8-12
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2. Control by Incremental method ( "Relative positioning operation(MC_MoveRelative), )
(1) It moves the object as much as the target moving amount from start position. Unlike the target position of the absolute
coordinate, the value specified on target position is not position value. That is a transfer amount from the starting position.
(2) Transfer direction is determined by the sign of moving amount.
> Transfer direction (+) or no sign: forward direction positioning (starting position increases)
[> Transfer direction (-)  : reverse direction positioning (starting position decreases)

Starting position

» Forward

Reverse =

Amount of movement is - Amount of movement is +

[ Example ] Executes Absolute coordinate, single-axis position control with the following setting
[> Start position: 5000,

> Target position: -7000

It goes to reverse direction and stops at the —2000.

-2000 0 5000
‘ | | | | | | i |
I I [ [ [ [ I |
L Position control to reverse direction N
T (Amount of movement -7000) G
Target position Starting position
m Relevant motion function block
Name Description Operation Condition
MC_MoveRelative Relative po§|t|on|ng Edge
operation
MC_MoveRelative

BOOL — Execute Done ~-BOOL

UINT = AXiS ======cccccccccccmcmaaaccaaaaaannnn Axis = UINT
BOOL — ContinuousUpdate Busy ~-BOOL
LREAL — Distance Active —-BOOL
LREAL — Velocity CommandAborted |- BOOL
LREAL — Acceleration Error -BOOL
LREAL — Deceleration ErrorlD - WORD
LREAL — Jerk

UINT — BufferMode
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8.2.2 Single-axis Speed Control

Execution is made by motion function block( "Specified velocity operation (MC_MoveVelocity) ; ), and operation is performed at the
set velocity until stop condition is inputted.

1. Features of Control

(1) Speed control operation of the specified axis is executed using specified velocity and acceleration/deceleration.

The velocity control is executed through a method to transmit the target position value that corresponds to the
target velocity using position control of servo drive.

(2) In direction input, the direction to operate is specified.

(However, the forward direction is based on the operating direction specified with the target velocity (Velocity) input. For
example, if a negative value is specified in target velocity (Velocity) value, and reverse direction in direction (Direction)
input, the axis is finally operated in forward direction.)

m Setting value: 1-Forward, 2-Reverse, 3-Curent direction

(3) Negative number can be set for target velocity (Velocity) input value. In case the target velocity setting value is negative

number, operating direction becomes the opposite direction of the previously specified direction.

m Forward operation

- Velocity > 0, Direction=1: Forward
- Velocity < 0, Direction=2: Reverse

m Reverse operation

(4) After reaching the target velocity, InVelocity output of the function block is On (On). If there is a pending command, the
pending command is executed after InVelocity output is On.

(5) The speed control which is currently being executed is stopped with halt (MC_Halt) or immediate stop (MC_Stop) motion

function block.

2.  Relevant motion function block

Name Description Operation Condition
MC_MoveVelocity Speciied \_/8|OCIty Edge
operatlon
MC_MoveVelocity
BOOL — Execute InVelocity =~ BOOL
UINT =] AXiS ==eeseesscccccceccccccccccccccccnes Axis = UINT
BOOL — ContinuousUpdate Busy —-BOOL
LREAL — Velocity Active -BOOL
LREAL — Acceleration CommandAborted —-BOOL
LREAL — Deceleration Error -BOOL
LREAL — Jerk ErrorlD - WORD
UINT — Direction
UINT — BufferMode

8-14



Chapter8 Motin Control Function

3. Operation Timing

Speed 4 Reaching Target
velacity Execute stop command
Target /
Velocity Stop with deceleration
of stop command
-
Time
Execute
Invelocity :
Busy
Active
i
Execute stop
command
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8.2.3 Single-axis Torque Control

If motion function block( "Torque control(MC_TorqueControl) ; ) is executed, torque control of the axis is made with the set torque
value.

1. Features of Control
(1) Torque control of the specified axis is made using target torque value and torque rising slope.

(2) Torgue rising slope (TorqueRamp) is the rate of change in torque per second to the target torque, and time to
reach the target torque can be calculated as follows.

Time to reach the target torque(s) = target torque (Torque) / torque rising slope (TorqueRamp)

(3) Torgue control mode is executed using torque control mode of servo drive.
(4) Target torque values are rounded to two decimals and reflected in [0.1%)] unit.

(5) In Direction input, the direction to be operated is specified.
(However, the forward direction is based on the operating direction specified with the Torque input. For example,
if a negative value is specified in Torque value, and reverse direction in direction (Direction) input, the axis is
finally operated in forward direction.)
m Setting value: 1-Forward, 2-Reverse, 3-Current direction
(6) Negative number can be set for Torque (target torque) input value. In case the target torque setting value is
negative number, operating direction becomes the opposite direction of the previously specified direction.
m Forward operation
- Torque > 0, Direction=1: Forward
- Torque < 0, Direction=2: Reverse
m Reverse operation
- Torque > 0, Direction=2: Reverse
- Torque < 0, Direction=1: Forward

(7) The setting range of the torque values are as follows.
-1000.0 % ~ 1000 %

(8) After reaching the target torque, Intorque output of function block is On. In case there is a pending command,
the pending command is executed after InTorque output is On.

(9) Torque control which is currently being executed is stopped with halt(MC_Halt) or immediate stop (MC_Stop)
motion function block.

8-16
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2. Relevant motion function block

Name Description Operation Condition
MC_TorqueControl Torque Control Edge
MC_TorqueControl
BOOL — Execute InTorque —=BOOL
UINT — AXIS =-======sccmmcmooeancmccccaaaaaann. Axis |- UINT
BOOL — ContinousUpdate Busy |- BOOL
LREAL — Torque Active |=-BOOL
LREAL — TorqueRamp CommandAborted = BOOL
LREAL — Velocity Error =BOOL
LREAL — Acceleration ErrorlD = WORD
LREAL — Deceleration
LREAL — Jerk
UINT — Direction
UINT — BufferMode

3. Operation Timing

Speed ¢ Reaching Target Execute stop command
Torque
Target a/
Torgue Torque Ramp
(=Deceleration with
stop command)
—-
Timet
&
Execute
E A
InTorgue i
Busgy
Active

Execute stop

command
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8.2.4 Specified Velocity Operation after Position Operation

Speed control of the axis specified after being executed by motion function block ( " Specified speed operation after relative position
operation (MC_MoveContinuousRelative);, and  "Specified speed operation after absolute position operation
(MC_MoveContinuousAbsolute) ; ) is carried out after the execution of position control that ends with end rate specified from starting
position (current stop position) to target position (position of point to move) at the rate specified in end velocity (EndVelocity) if there
are no pending commands.

1. Features of Control

(1) Posttion control that ends with end rate specified from staring position to target position is carried out. .

(2) Posttion control is executed based on position (the origin position) specified in the homing.

(3) In case of "Specified speed operation after the absolute position operation (MC_MoveContinuousAbsolute) ; , the
direction to operate is specified in Direction input, which is valid only if operation parameter T Infinite running repetition
is setto ‘1: Enable’.

B Setting value: 0-Not specified, 1-Forward, 2—Shortest distance direction, 3—-Reverse, 4-Current direction

(4) The end rate is reached after the completion of position control operation to target position, InEndVelocity output of

function block is On. If there is a pending command, the pending command is executed after INnEndVelocity output is On.

2. Relevant motion function block
Name Description Operation Condition

Specified velocity operation after
Absolute position operation

MC_ MoveContinuousAbsolute Edge

MC_MoveContinousAbsolute
BOOL — Execute InEndVelocity |~ BOOL
UINT — AXiS ===occcccccccccccccccccaccaccaanaan. Axis = UINT
BOOL — ContinousUpdate Busy |~ BOOL
LREAL — Position Active [~ BOOL
LREAL — EndVelocity CommandAborted = BOOL
LREAL — Velocity Error =BOOL
LREAL — Acceleration ErrorlD = WORD
LREAL — Deceleration
LREAL — Jerk
UINT — Direction
UINT — BufferMode
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Name

Description

Operation Condition

Specified velocity operation after

MC_ MoveContinuousRelative ] I ) Edge
Relative position operation
MC_MoveContinousRelative
BOOL — Execute InEndVelocity |~ BOOL
UINT =] AXiS ======seeeseesccccccccccccccccccncee Axis = UINT
BOOL — ContinousUpdate Busy |~ BOOL
LREAL — Distance Active |~ BOOL
LREAL — EndVelocity CommandAborted - BOOL
LREAL — Velocity Error - BOOL
LREAL — Acceleration ErrorID |~-WORD
LREAL — Deceleration
LREAL — Jerk
UINT — BufferMode
3. Operation Timing
Speed A
YVelocity \
EndVelocity
-
Time

Fosition A

Target
Fosition

Distance

Time

Exaecute

InYelocity

8-19 | LS'ELECT!?JC




Chapter8 Motion Control Function

8.2.5 Switching Control

In motion control module, switching control means real-time control switch between position control / velocity control / torque control.
In case the control mode that is currently being executed (position control, velocity control, torque control) are intended to change to a
different control mode immediately, BufferMode of commands is to be set to Aborting, and relevant motion function block is to be
executed.

1. Position-velocity switching control
When specified speed operation (MC_MoveVelocity) is executed in the axis in absolute/relative position operation, the position
control is switched to velocity control. The velocity at the time of being changed to velocity control is operated continuously
from the velocity operated with the previous position control to the target velocity of the currentvelocity control. The next
operation can be continued by conducting halt (MC_Halt) during operation with velocity control, performing operation stop with
immediate stop (MC_Stop) motion function block or executing other motion function block. .

2. Velocity-position switching control
When absolute/relative/additive position control (MC_MoveAbsolute, MC_MoveRelative, MC_MoveAdditive) motion function
block is executed in the axis in specified speed operation during velocity control, the velocity control is switched to position
control. The velocity at the time of being changed to position control is operated continuously from the velocity operated with
the previous velocity control to the target velocity of the current position control. The next operation can be continued by
conducting halt (MC_Halt) during operation with position control, performing operation stop with immediate stop (MC_Stop)
motion function block or executing other motion function block.

3. Position-torque switching control
When torque control (MC_TorqueControl) motion function block is executed in the axis in absolute/relative position operation
during position control, the position control is switched to torque control. The torque at the time of being changed to torque
control is operated continuously from the current torque value operated with the previous position control to the target torque
of the torque control. The next operation can be continued by conducting halt (MC_Halt) during operation with torque control,
performing operation stop with immediate stop (MC_Stop) motion function block or executing other motion function block.

4. Torque-position switching control
When absolute/relative/additive position control(MC_MoveAbsolute, MC_MoveRelative, MC_MoveAdditive) motion function
block is executed in the axis in torque control operation, the torque control is switched to position control, when torque value is
reduced to 0, and position control continues to operate after a stop. The next operation can be continued by conducting halt
(MC_Halt) during operation with position control, performing operation stop with immediate stop (MC_Stop) motion function
block or executing other motion function block.

5. Velocity —torque switching control
When torque control (MC_TorqueControl) motion function block is executed in the axis in specified speed operation during
velocity control, the velocity control is switched to torque control. The torque at the time of being changed to torque control is
operated continuously from the current torque value operated with the previous velocity control to the target torque of the
torque control. The next operation can be continued by conducting halt (MC_Halt) during operation with torque control,
performing operation stop with immediate stop (MC_Stop) motion function block or executing other motion function block.

6. Torque- velocity switching control
When specified speed operation (MC_MoveVelocity) motion function block is executed in the axis in torque control operation
during speed control, the torque control is switched to velocity control, when torque value is reduced to 0, and velocity control
continues to operate after a stop. The next operation can be continued by conducting halt (MC_Halt) during operation with
velocity control, performing operation stop with immediate stop (MC_Stop) motion function block or executing other motion
function block.
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7. Example of using switching control

8-21
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First Second
MC_MOYEABSOLUTE MC_MOVEVELOCITY
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Execute
=
First Done
[
CommandAborted
[
Test
[
Second
Finish
=
Position Control Velocity Control
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Velocity
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0 >
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8.2.6 Axis Group Control

AXxis group control is a function to control the trajectory of moving objects by setting involved multiple axes into one axis group. For axis
group control, axis group is to be set.

Axis group operation includes linear interpolation, circular interpolation and helical interpolation.
As for coordinate system in which axis group control is operated, only Cartesian coordinate system is supported

1. Axis group settings
For axis group control, axis group should be set and enabled prior to the execution of operation.

Configuration axis can be specified, and axis group is set using XG5000. In addition, the use of motion function block makes it

possible to add axes to axis group or remove them from it.
When axis group is configured, axis group operation can be executed after enabling the axis group.

(1) Add axis to group

2

It means adding an axis to the axis group. The configuration axis specified into IdentinGroup is added to the axis group

specified in AxesGroup input.

It can be executed only in case where the axis group is in group disablement (GroupDisabled) and group standby

(GroupStandBy) state.
Name Description Operation Condition
MC_AddAxisToGroup Add axis to group Edge
MC_AddAxisToGroup
BOOL — Execute Done - BOOL
UINT — AxesGroup =-============czzz-- AxesGroup |- UINT
UINT — AXiS ====sececceceomemcennccceeemccncaan. AXxis |- UINT
UINT — IdentInGroup Busy |~ BOOL
Error =BOOL
ErrorID = WORD

Remove axis from group

It means removing an axis from the axis group. The configuration axis specified into IdentinGroup is removed from the
axis group specified in AxesGroup input.
It can be executed only in case where the axis group is in group disablement (GroupDisabled) and group standby

(GroupStandBy) state.

In case there are no remaining axes in the axis group, the axis group is changed to disabled state.

Name

Description

Operation Condition

MC_RemoveAxisToGroup

Remove axis from group

Edge

BOOL —
UINT —
UINT —

MC_RemoveAxisFromGroup

Execute Done
AxesGroup =-=-=-===---coccoo- AxesGroup
IdentinGroup Busy
Error

ErrorID

— BOOL
— UINT

— BOOL
— BOOL
— WORD
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(3) Remove all axes from group

It means removing all axes from the axis group.

Name

Description

Operation Condition

MC_UngroupAllAxes

Remove all axes from group

Edge

BOOL -
UINT —

MC_UngroupAllAxes

Execute
AxesGroup

Done
AxesGroup
Busy

Error
ErroriD

— BOOL
— UINT

— BOOL
— BOOL
— WORD

(4) Enable Group

It changes the status to enabled state in which axis group command can be executed.
The axis group cannot be enabled in the following cases.

network

In case there is no axis group configuration axis, or axes included in the axis group is not connected to

In case the configuration axis of the axis group to be enabled belongs to other enabled axis group
In case there is an axis in operation among configuration axes in the axis group
In case the ‘unit’ of configuration axes in the axis group is not the same

Name Description Operation Condition
MC_GroupEnable Enable group Edge
MC_GroupEnable
BOOL —] Execute Done [~ BOOL
UINT = AXesGroup =---======ccceeceaan AxesGroup [~ UINT
Busy ~-BOOL
Error —-BOOL
ErrorlD |- WORD

(5) Disable Group

It changes the axis group to be group disabled state.

In case the axis group is in operation, the axis group is changed to be disabled state after the immediate stop.

Name Description Operation Condition
MC_GroupDisable Disable group Edge
MC_GroupDisable
BOOL _] Execute Done I~ BOOL
UINT — AxesGroup ============ccccce-- AxesGroup = UINT

Busy |=-BOOL

Error - BOOL

ErrorlD = WORD
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8.2.7 Linear Interpolation Control

Interpolation of multiple axes from staring point (current stop position) to target position is performed with linear trajectory by using
relevant axes set in the axis group.

Linear interpolation can be performed up to 10 axes.

1. Linear interpolation control with absolute coordinates

( "Absolute positioning linear interpolation operation(MC_MoveLinearAbsolute) ; )

(1) Executes linear interpolation from starting position to the target position designated on positioning data. Positioning control
is carried out based on the position specified from homing.

(2) The direction of movement depends on the starting position and the target position for each axis.

©)

(4)

m Starting position < target position: Positioning operation in forward
m Starting position > target position: Positioning operation in reverse

Y Forward
A

Moving amount
of Y axis

Y1 ———+F-----

Starting positon(X1, Y1)

R

Y2 — o mmmmmmmmm e

Action by linear interpolation

Goal position
(X2, Y2)

X Reverse «¢

v
Y Reverse

A

X1

Moving amount
of X axis

» X Forward

Interpolation that is currently being executed is stopped with group halt (MC_GroupHalt) or group immediate stop
(MC_GroupStop) motion function block.

The speed value set in absolute position liner interpolation operation (MC_MoveLinearAbsolute) motion function block
means synthesis rate of axes that make up the axis group.
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Speed of each-axis and operating speed are as follows.

Interpolatinspeed (F) = Operationspeedsetinpositiondata

Interpolatingmovingamount(S) = \/812 +8 +..+8

Main axismovingamount(S,)

Axisispeed(V,) = Interpolatingspeed (F) x , :
Interpolatingmovingamount (S)

» Sub — axisimovingamount (S,)

Axis2 speed (I,) = Interpolatingspeed (F _ -
Interpolatingmovingamount(S)

y Sub — axis2 movingamount (S,,)
Interpolatingmovingamount (S)

Axis10 speed (V,,) = /nterpolatingspeed (F)

(5) Relevant motion function block
Name Description Operation Condition
MC_MoveLinearAbsolute Absolute positioning linear Edge

interpolation operation

MC_MoveLinearAbsolute

BOOL — Execute Done —=BOOL
UINT —| AxesGroup =--------===------- AxesGroup = UINT
LREAL[]— Position Busy |-BOOL
LREAL — Velocity Active |- BOOL
LREAL — Acceleration CommandAborted |- BOOL
LREAL — Deceleration Error |- BOOL
LREAL — Jerk ErrorlD - WORD

UINT — BufferMode
UINT — TransitionMode
LREAL — TransitionParameter

(6) Restrictions
Linear interpolation by absolute coordinate system cannot be executed in the following cases.
* Incase there is an axis which is in the origin indetermination state among configuration axes (error code: 0x2090)
* In case the operation speed of configuration axis exceeds the speed limit of each axis (error code: 0x2091)
* Incase there is an axis in infinite running repetition operation among configuration axes (error code: 0x2094)
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(7) Operation Timing
- Starting position: (1000.0, 4000.0)
- Target position: (10000.0, 1000.0)

- Target velocity: 10000.0

Position of axis 2 4

Starting position

—_— 4000 —
[
Maoving amount —
(1000-4000
= =3000]) —
Y 1000

Target position

Fasition of axis 1

A
=
:
j
j
j

1000 5000 10000

“, I= |_.__I
! Moving amount of axis 1 |
[10000-1000=3000)

Interpolation speed

10000.0

e limea

[
Axis 1 Spead

: & Timea
31622 L LN —

Execute

Busy 1

= Tima

Active

Done

% Velocity of each configuration axis is approximate estimate.

stELECTR’!C | 8-26
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2. Linear interpolation control with relative coordinates
( "Relative positioning interpolation operation (MC_MoveLinearRelative) ; )

(1) Linear interpolation is executed from starting position to movement direction targeted by each axis and position that
includes movement direction. Positioning control is based on the current stop position.

(2) Movement direction is determined by the sign set in the target position (movement distance) of each axis.
m When the sign of movement distance is positive (+ or no sign): Positioning operation in forward direction (starting position

increase direction)
m When the sign of movement distance is negative ( - ):Positioning operation in reverse direction (starting position
decrease direction)
Y Forward
A
| Y ;
Moving amount Starting positon(X1, Y1) 3 Goal position
of Y axis ! (X2,Y2)
vi-Y oo i
! Action by linear interpolation i
X Reverse < ‘ ‘ » X Forward
B Moving amount g
v of X axis
Y Reverse X1 X2

(3) Interpolation that is currently being executed is stopped with group halt (MC_GroupHalt) or group immediate stop

(MC_GroupStop) motion function block.
(4) The speed value set in relative position liner interpolation operation (MC_MoveLinearRelative) motion function block
means interpolation speed.

The operation speed of each configuration axis is calculated as follows.

Interpolatinspeed (F) = Operationspeedsetinpositiondata

Interpolatingmovingamount(S) = \/312 +8 +..+5

Main axismovingamount(S,)
Interpolatingmovingamount (S)

Axistspeed (V) = Interpolatingspeed (F) x

Sub — axisimovingamount (S,)
Interpolatingmovingamount(S)

Axis2 speed (V,) = Interpolatingspeed (F) x

)« Sub — axis2 movingamount (S,,)
Interpolatingmovingamount (S)

Axis10 speed (V,,) = /nterpolatingspeed (F
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(5) Relevant motion function block

Name

Description

Operation Condition

MC_MovelLinearRelative

Relative positioning linear
interpolation operation

Edge

BOOL —
UINT <
LREAL[]—
LREAL —
LREAL —
LREAL —
LREAL —
UINT <
UINT <
LREAL —

MC_MovelLinearRelative

Execute Done
AxesGroup =-=-=====scecccaaen AxesGroup
Distance Busy
Velocity Active
Acceleration CommandAborted
Deceleration Error
Jerk ErrorlD
BufferMode

TransitionMode

TransitionParameter

— BOOL
— UINT
— BOOL
— BOOL
— BOOL
— BOOL
— WORD

(6) Restrictions
Linear interpolation by relative coordinate system cannot be executed in the flowing cases.

In case there is an axis in infinite running repetition operation among configuration axes (error code: 0x2094)
In case the operation speed of configuration axis exceeds the speed limit of each axis (error code: 0x2091)
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8.2.8 Circular Interpolation Control

Interpolation operation is performed along the trajectory of the circle in the direction of axis progress set by using two axes set in the
axis group.

There are three kinds of methods for circular interpolation such as midpoint method that passes through the position specified in
auxiliary point, center point method that considers the position specified in auxiliary point as center point and radius method that takes
the value specified in auxiliary point as the radius of an arc depending on ‘CircMode’ settings and auxiliary points.

The interpolation that is currently being executed is stopped with group halt (MC_GroupHalt) or group immediate stop

(MC_GroupStop) mation function block.

1. Circular interpolation using midpoint specification method
(1) Circular interpolation is executed from starting position to target position through midpoint position set in auxiliary
point.
(2) The trajectory of the arc that takes an intersecting point caused by the vertical bisection of starting position and
midpoint position, and midpoint position and target position is created.
(3) Movement direction is automatically determined in accordance with the set target position and auxiliary point of

circular interpolation.

Sub-axis
forwaend

Middie poin
\

Aclion by circular
¢ s polabon

_ Tangal

- posation
W Fa
e anler point
A o oo
Starting position !
{Cument siog position)

Main Faan
7 - — = axE
rEverse e forward

Sk Origin point
s
TEAITSE

(4) Restrictions
Circular interpolation by midpoint specification method cannot be executed in the following cases.
« In case there is an axis which is in the origin undetermined state among configuration axes at the time of absolute
coordinate circular interpolation operation (error code: 0x20A0)
« In case the midpoint specified as auxiliary point is the same as the starting position or target position (error code: 0x20A4)
« In case starting position is the same as the target position (error code: 0x20A5)
« In case the calculated radius of the arc exceeds 2147483647pls (error code: 0x20A6)
« In case starting position, auxiliary point position and target position are in a straight line (error code: 0x20A7)
« In case there is an axis in infinite running repetition operation among configuration axes (error code: 0x20A8)
« In case the number of configuration axes in the axis group is four (error code: 0x20A9)
« In case axis group configuration settings are not set in order (error code: 0x20AA)
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(5) Operation pattern
- Starting positon: (0.0, 0.0)
- Target position: (10000.0, 6000.0)
- Middle point: (2000.0, 6000.0)
- Method(CircMode): Middle point(0)
- Direction(PathChoice): - (Ignored in middle point method)

Sub-axis
Tonaand
s

Middle point

G000+

-

Action by carcular

LSTELEC TRIC | 8-30
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2. Circular interpolation using center point specification method

(1) Circular interpolation is performed from starting position to target position along the trajectory of the arc that takes the
distance to the specified center point position as radius.

(2) Movement direction is determined by the direction set in “PathChoice” of absolute position circular interpolation operation
(MC_MoveCircularAbsolute) or relative position circular interpolation operation (MC_MoveCircularRelative) motion
function block.

=0: 'CW, -Circular interpolation is executed from the starting position in a clockwise direction.
=1: TCCW, - Circular interpolation is executed from the starting position in a counterclockwise direction.

Canber point, SW Canber point, CCW
Sub axls Sub axds
i rd forward
c-n:ra . - . . Targst |
b Action by dirsular interpalation }nsitian L
Target position
—

!

Action by clreular
intenpodation

Cantar paint Cantar point
Main sxis _ Mainf Main _ Mam
P &= axis ERTE = Eis
“““‘-.,, o farward | reversa “.‘“‘x_\ Torward
Buh point Sub Orrigin
axis axis point
FEVBIEE TEVErse

(3) If target position is same as start position, you can execute circular interpolation whose circle radius is distance
from center point to starting position.

Sub axis
foraard Action by croular
-

Slart position
=targed positan
Man aos - "‘:::
reverse -
"'"“‘a..__ forward
Sub
s
T S
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(4) Restrictions

Circular interpolation by center point specification method cannot be executed in the following cases.

* In case there is an axis which is in the origin undetermined state among configuration axes at the time of absolute
coordinate circular interpolation operation (error code: 0x20A0)

* In case the midpoint specified as auxiliary point is the same as the starting position or target position (error code:
O0x20A4)

« In case starting position is the same as the target position (error code: 0x20A5)

« In case the calculated radius of the arc exceeds 214748364 7pls (error code: 0x20A6)

« In case starting position, auxiliary point position and target position are in a straight line (error code: 0x20A7)

« In case there is an axis in infinite running repetition operation among configuration axes (error code: 0x20A8)

« In case the number of configuration axes in the axis group is four (error code: 0x20A9)

* In case axis group configuration settings are not set in order (error code: 0x20AA)
(5) Operation pattern

- Starting position: (0.0, 0.0)

- Target position: (0.0, 0.0)

- Serve position: (1000.0, 1000.0)

- Method(CircMode): Center point(1)

- Direction(PathChoice): CW(0)

Forward of sub axis
'y

Centarpoint
(1000, 1000)

Forward
=0f main
axis

1000

832
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3. Circular interpolation using radius specification method

(1) Circular interpolation is performed from starting position to target position along the trajectory of the arc that takes the
value set in circular interpolation auxiliary point. The arc that has center point depending on the sign of radius ((+): arc
angle <180°, (-): arc angle>=180°) is drawn.

CW, Arc<180° CW, Arc>=180° CCW, Arc<180° CCW, Arc>=180°
Sub-axis Sub-axis
Forward Forward
A "CW, Arc>=180°, A

Circular interpolation action

Arc < 180°

Arc >=180° Center

r o
point \. Center CCW, Arc<180°,

point  Circular interpolation action

S
/

Radius Radius

Goal position

Goal
position
Start@ng A CW, Arc<180°, Star_t@ng
position AN // Circular interpolation position
AN / action

L7 Arc<180°

Main-axis

< Center poing_ Main-axis ‘ orward
A Forward "~ Center point
Origin Origin
fCCw, Arc>=180°
ircular interpolation
action
\J \J
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(2 In circular interpolation of radius specification method, the target position cannot be set the same as starting

position.

(3) Movement direction and the size of the arc is determined by the sign of auxiliary point and directions (CW, CC
W) set in “PathChoice” of absolute position circular interpolation operation (MC_MoveCircularAbsolute) or relative
position interpolation operation (MC_MoveCircularRelative) motion function block

(4) Restrictions

Circular interpolation by radius specification method cannot be executed in the following cases.

« In case there is an axis which is in the origin undetermined state among configuration axes at the time of absolute
coordinate circular interpolation operation (error code: 0x20A0)

« In case starting position is the same as the target position (error code: 0x20A5)

« In case the calculated radius of the arc exceeds 2147483647pls (error code: 0x20A6)

« In case starting position, auxiliary point position and target position are in a straight line (error code: 0x20A7)

« In case there is an axis in infinite running repetition operation among configuration axes (error code: 0x20A8)

« In case the number of configuration axes in the axis group is four (error code: 0x20A9)

« In case axis group configuration settings are not set in order (error code: 0x20AA)
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(5) Operation patterns
- Starting position: (1000.0, 1000.0)
- Target position: (9000.0, 1000.0)

- Serve position: (5000.0, 0.0)
- Method(CircMode): Radius(2)
- Direction(PathChoice): CW(0)

Sub-axis
Forward

Starting position
~._(1000,1000)

Main-axis B

Reverse 0

—-1000

-

~2000 Center

Sub-axis
Reverse

"CW, Arc<180°

-
-
-

-
-,

ircular interpolation action

Goal position
(9000,1000)
Main-axis
9000 Forward

Z__>"Arc’s degree< 180°

4. Relevant motion function block
(1) Absolute positioning circular interpolation operation

Name Description

Operation Condition

MC_MoveCircularAbsolute

Absolute positioning circular
interpolation operation

Edge

MC_MoveCircularAbsolute

LREAL — Acceleration
LREAL — Deceleration
LREAL — Jerk

UINT — BufferMode

UINT — TransitionMode
LREAL — TransitionParameter

BOOL — Execute Done
UINT — AxesGroup ========seceececee- AxesGroup
UINT — CircMode Busy

LREAL[ ] < AuxPoint Active
LREAL[ ] — EndPoint CommandAborted
UINT — PathChoice Error
LREAL — Velocity ErrorlD

— BOOL
— UINT

—BOOL
— BOOL
— BOOL
— BOOL
— WORD
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(2) Relative positioning circular interpolation operation

Name Description Operation Condition
. . Relative positioning circular
MC_MoveCircularRelative ] P ] g ] Edge
interpolation operation

MC_MoveCircularRelative

BOOL —| Execute Done [—-BOOL
UINT —| AXeSGroup =---===--===cceee-e AxesGroup [~ UINT

UINT — CircMode Busy [-BOOL
LREAL[ ] — AuxPoint Active —-BOOL
LREAL[ ] — EndPoint CommandAborted |- BOOL
USINT — PathChoice Error —-BOOL

LREAL — Velocity ErrorID |~-WORD

LREAL — Acceleration
LREAL — Deceleration
LREAL — Jerk

UINT — BufferMode

UINT — TransitionMode
LREAL — TransitionParameter

5. Helical interpolation

8-35

(1) Three axes are used in the execution of circular interpolation commands( "Absolute positioning circular interpolation
operation (MC_MoveCircularAbsolute) ; I Relative positioning circular interpolation  operation
(MC_MoveCircularRelative) ; ). That is, two axes move the trajectory of the arc depending on circular interpolation
settings, and one axis performs linear interpolation in synchronization with circular interpolation motion.

(2) Linear axis is the third axis of the circular interpolation axis group.

(3) For the execution of helical interpolation, the axis group of circular interpolation command needs to be set to 3-axis, and

linear interpolation target position is to be set in the third axis of ‘EndPoint’.

VA
Goal Position Helical interpolation
(x2,y2, z2)

Linear interpolation part

L

Starting position =~ == ==------=----°""77 —\
X (x1,y1, z1)

Circular interpolation part
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(4) Restrictions

The restrictions of helical interpolation are the same as those of circular interpolation according to the set circular

interpolation modes.
(5) Operation pattern
- Starting position: (650.0, 400.0, 0)
- Target position: (400.0, 1200.350)
- Center position: (400.0, 800.0, 0)
- Method(CircMode): Center point(1)
- Direction(PathChoice): CCW(1)

V4
4004
— g ———
300 V4 | / |
7/ . 7/
Ve | Goal position |
/7 ' (400,1200,350) / '
)d ! :Iao 800 /1 1200
0 —— + 7 + - - , - - - - 1 - - 7 - > Y
r__l___/__-___.;_____[ H /7
r . v /{7
Center point ° 0
20 | 1, (400, 80%, 2)‘../ I 8 7/ Linear interpolation part
r - ./.‘
60 - ._,},c’
70 -.‘-QO-OQl ‘-.n =.-..'
Starting position Helical interpolation action
(650, 400,0)
X Circular interpolation part
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8.2.9 Axis Control Buffer mode

Cancellation of the existing axis motions and continued or continuous operation of them can be carried out by executing other motion
function block while the axis is in operation. The motions are specified by entering buffer mode (BufferMode) in motion function block.

In axis control the maximum number of runs that can be queued in the buffer is 10. In case of executing commands with buffer mode
which has more than that, error (error code: 0x1022) occurs.

Values that can be set in Buffer Mode are as follows.

Buffer Mode Description
. It executes commands immediately. The existing commands in operation
Aborting
are aborted.
Buffered It executes commands after the completion of the existing command in
operation.
It conducts a combination operation that helps blend into side with lower
BlendingLow velocity by comparing the velocity of the existing command and the
command to make.
) . It conducts a combination operation that makes the combination with velocity
BlendingPrevious .
of the existing commands.
: It conducts a combination operation that makes the combination with velocity
BlendingNext
of commands to make.
It conducts a combination operation that helps blend into side with higher
BlendingHigh velocity by comparing the velocity of the existing command and the
command to make.

1. Buffer Mode “Aborting”

It aborts the existing commands in execution immediately and executes the next command. CommandAborted output of the
existing motion function blocks is On.

A

Speed Execution function block "Abarting

Time
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2. Buffer Mode “Buffered”

Chapter8 Motion Control Function

Speead

It execute the next command after the completion of the existing commands in execution (Done output is On)
Execution "Buffered" function block

3.

Time
Buffer Mode “BlendingLow”

Speed

It combines operation so that operation can be made at lower velocity in a comparison between the target velocity of the
existing commands in execution at the time of command completion and that of buffered command.

Execution

‘Blanding"

function block

Completion time of Existing command

kb g

4. Buffer Mode “BlendingPrevious”

Time
buffered after maintaining the velocity of commands in execution at the point of time when the exiting commands are
competed.

Speed

It executes the next command after acceleration/deceleration of the velocity to the target velocity of the next command
Execution

"BlandingPravious"
function block

Completion time of Existing command

==

Time
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5. Buffer Mode “BlendingNext”

l Completion time of Existing command
Exacution

"Blendinghext” *
function block

It executes the next command after acceleration/deceleration so that operation can be performed at the target velocity of the
next command at the point of time when the existing commands in execution are completed.

Spead

6.

Tima

Buffer Mode “BlendingHigh”

It combines operation so that operation can be made at higher velocity in a comparison between the target velocity of the
existing commands in execution at the time of command completion and that of buffered command.

A

Completion time of Existing command
Speed Exacution

"BlendingHigh" ¢
function block

a

Time
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8.2.10 Axis Group Control Buffer Mode and Transition Mode
In axis group control as in speed control, motion commands can be executed continuously by using buffer mode, and the maximum
number of runs that can be queued in the buffer is 10. In case of executing commands with buffer mode which is more than that,

error (error code: 0x2022) occurs.
In addition, operation is possible by inserting curve between the two linear trajectories using transition mode.

1. ‘BufferMode’
(1) Aborting
It aborts the motion that is currently running, and executes a new motion immediately.

@End point Operation "Aborting"
A function block

Velocity

Operation "Aborting"
function block

l JE int \
- O -

' - r-'- i
(1)Starting point é%g?:ﬂﬁ%'";‘; int Time

(2) Buffered
It executes the next command after completing motion operation that is being currently executed.

‘TransitionMode’ is not reflected.

ZEnd point Operation "Buffe
h P A function block

Velocity

Operation "Buffered”
function block

AN

(1)Starting point %EPdﬂpaintf - Time
(2)Starting poin

(3) Blending
There is no stop between the two operations since the current motion is mixed with the next motion. The velocity may

vary depending on blending modes (BlendingLow, BendingPrevious, BlendingNext, BlendingHigh).

ZEnd point @ Operation
A function block
Velocity

- .
@ Operation “ﬂfﬁ{{,‘t‘”g
function block

(1)Starting point l d
— -

(DEnd point g a ) Time

2 I oint

% Motions in case of the BlendingNext
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2. ‘TransitionMode’
(1) TMNone

Motion trajectory is not changed, and curve is not inserted between the two operations.
In case buffer mode is Blending in this setting, Buffered mode is operated.
Motions according to the buffer mode are the same as the above Aborting and Buffered.

(2) TMCornerDistance
Ther curve can be inserted by specifying the distance of two motion block corners. The conversion velocity is specified
by the BufferMode.
{ZEnd point {Z Operation
A function block
Velocity
{2 Operation @ﬁ:ﬁmng
function block
{1)Starting point l d
. -
{1End point a ; Time
I oint
% Motions in case of the BlendingNext
% d: Curve insertion distance at the corner
(3) TransitionMode Comparison
TMNone TMCornerDistance
Axis? _ Shock genarating AXiS2 4 Corner d: Corner distance
= FBZ i :
4 -3 Linear interpolation 4 distance 1‘,/
--\.\_\_\1 , "
K
Circular
interpolation
opearation
- -
Axizl Axis
Vealocity Valocity
A A
! ' Transition |
FE1 FB2 \ FE1 i Operatian | FB2 \
0 : > 0 ! : >
Time Tima
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8.2.11 Synchronous Control

1. Gear operation

(1) Gear operation makes speed synchronization of the master axis (or encoder) and the slave axis depending on the set

ratio.

(2) Gear operation can be aborted with gear operation cancellation command.
(3) Gear ratio (=velocity synchronization ratio) is calculated as follows.

Gear ratio = Master axis ratio/Slave axis ratio

¥ The master axis ratio < the slave ratio can also be set.
(4) Rotation direction of the slave axis is based on the forward direction of the master axis. In case gear ratio is positive (>0),

rotation is made in forward direction, and that is negative (< 0), in reverse direction.
(5) The final operating velocity of the slave axis is calculated as follows.

Operation speed of the slave axis
= Operation speed of the master axis X Gear ratio
= Operation speed of the master axis X Master axis ratio/Slave
axis ratio

(6) Acceleration/deceleration from the start of gear operation to target velocity can be set by using Acceleration and

Deceleration input.

Spead
&

Accoleration

InGear phase

J

Spead

. Execution MC_Gearln

el

. £ Deceleration
\ ~InGear phase
ra

Exacution MC_Gearln Time

(7) Relevant motion function block

Name Description Operation Condition
MC_Gearin Gearing run Edge
MC_Gearin
BOOL — Execute InGear —=BOOL
UINT = Master --==ccceeeccccccccccccccccaann Master = UINT
UINT — Slave =--ccccccccccccccccccccaccacncen Slave [~ UINT
BOOL — ContinousUpdate Busy |~ BOOL
INT — RatioNumerator Active ~-BOOL
UINT — RatioDenominator CommandAborted |~ BOOL
UINT — MasterValueSource Error =BOOL
LREAL — Acceleration ErrorlD = WORD
LREAL — Deceleration
LREAL — Jerk
UINT — BufferMode
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Name Description Operation Condition
LS_VarGearin Variable Gearing run Edge
LS VarGearin
BOOL — Execute InGear |—-BOOL
UDINT — VarOffset----==ssccccceeeccccccnnn. VarOffset f— UINT
UINT — Slave =-----seecccccemecccncacennne.. Slave |~ UINT
BOOL — ContinousUpdate Busy |=-BOOL
INT — RatioNumerator Active —-BOOL
UINT — RatioDenominator CommandAborted |~ BOOL
UINT — MasterValueSource Error =BOOL
LREAL — Acceleration ErrorID = WORD
LREAL — Deceleration
LREAL — Jerk
UINT — BufferMode

Name Description Operation Condition
MC_GearOut Gearing disengage Edge
MC_GearOut
BOOL — Execute Done |~-BOOL
UINT — Slave =----ceeeeecccmcnccemeccccccana. Slave |~ UINT

Busy |=-BOOL

Error =BOOL
ErrorlD = WORD

2. Positioning gear operation
(1) Positioning gear operation makes speed synchronization of the master axis (or encoder) and the slave axis depending
on the ratio set the same as in gear operation basically.
(2) The starting position in which the master axis and the slave axis are synchronized can be specified.
(3) Methods for operation are as follows.
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MasterSyncPosition

SlavaSyncPosition

StartSync

Main axis
Speed

Serve axis
Speed

Catching phase _ InGear phase

LB TETTTer B

Execution commar Time

Vm(T4)

i .:. Time
{  Catching ! ”
:  operation _ :Gear-synchronized motion

“MVo(T) x Gear ratio

(1
=====s=s=s====sp===
"

T Time

Ls-'ELE CTRIC
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(4) Relevant motion function block

Name Description Operation Condition
MC_GearinPos Gearing by specifying the Edge
position
MC_GearInPos
BOOL — Execute InSync |~ UINT
UINT — Master ---=ccccecccceccccccccccncnnn. Master f—=UINT
UINT — Slave ----====ccccceamccccccaaccncnn. Slave - BOOL
INT — RatioNumerator StartSync |~ BOOL
UINT — RatioDenominator Busy = BOOL
UINT — MasterValueSource Active - BOOL
LREAL — MasterSyncPosition =~ CommandAborted |- BOOL
LREAL — SlaveSyncPosition Error = BOOL
UINT — SyncMode ErrorID = WORD
LREAL — MasterStartDistance
LREAL — Velocity
LREAL — Acceleration
LREAL — Deceleration
LREAL — Jerk
UINT — BufferMode
Name Description Operation Condition
LS VarGearlnPos Variable Gearing by Edge
specifying the position
LS_VarGearinPos
BOOL — Execute InGear |=-BOOL
UDINT — VarOffset----==-=esssaaaccccccn--- VarOffset |~ UINT
UINT — Slave =----cccccecccccccccccccccccannn Slave |~ UINT
INT — RatioNumerator Busy |~ BOOL
UINT — RatioDenominator Active =-BOOL
UINT — MasterValueSource CommandAborted - BOOL
LREAL — MasterSyncPosition Error - BOOL
LREAL — SlaveSyncP osition ErrorID - WORD
UINT — SyncMode
LREAL — MasterStarntDistance
LREAL — Acceleration
LREAL — Deceleration
LREAL — Jerk
UINT — BufferMode
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3. Cam operation
(1) CAM operation controls cams by converting mechanical cam motion to the cam data set at the cam profile and

synchronizing the data to the position of the motor designated as the main-axis.

(2 Mechanical cam operation in the past can be replaced with software cam motion using the cam data at the cam profiles.

©)
4
®)

// .
o

fes=-"
T
§

Atotal of 32 cam profiles can be generated, each of which can be applied to each axis regardless of their order.

Each cam profile consists of 100 cam data.

To halt cam operation, MC_CamOut command should be issued on the sub-axis, or another motion function block

should be operated (in case of Aborting).

(6) Cam operation command'’s secondary data
Variable Description
Master Set the master Axis (1~32: Real Axis, 37~40: Virtual Axis, 41~42: Encoder),
MasterOffset Set the master Axis offset value.
SlaveOffset Set the offset value of the slave cam table.

MasterScaling

Specify the magnification of the master axis.

SlaveScaling Specify the magnification of the slave axis cam table.
MasterStartDistance Specify the position of the main-axis where the cam operation of the master axis starts.
MasterSyncPosition When cam operation starts, specify the start position at the cam table.
Set the cam operation mode.
0: Cam table is applied as an absolute value. (mcAbsolute)
StartMode . . . .
1: Cam table is applied as a relative value based on the command start position.
(mcRelative)
Select the source of the master axis for cam operation.
MasterValueSource 0 : Synchronized in the target value of the master axis.
1 : Synchronized in the current value of the slave axis.
CamTablelD Specify the cam table to operate.

(@) At MasterOffset and SlaveOffset, set the cam table offset to apply. MasterOffset determines the offset from the
master axis start point, and Slaveoffset determines the offset from the slave axis start point. Please refer to the figure
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below. Using offset may change the start position for cam operation, causing an abrupt operation. In such a case,
MasterSyncPosition, MasterStartDistance should be used.

A Before Af ter

Serve axis applying  applying

Position

Main, Serve axis >

tarti int - > Main axis
starting poin [
ap MasterOffset Posit ion

Af ter
applying
Serve axis
Position
Before
apply ing

SlaveOffset :;

>

Main, Serve axis

Main axis
starting point

Position

(b) At MasterScaling and SlaveScaling, set the scale rate of the cam data to apply. MasterScaling determines the scale

rate of the main-axis data, and SlaveScaling determines the scale rate of the sub-axis data. Please refer to the figure
below.

A

Aft lyi
SlaveScaling = 2.0 ===, er appying

SlaveScaling

SlaveScaling = 1.0

After applying
MasterScaling

H H »
MasterScaling = 1.0 MasterScaling = 2.0

(c) MasterSyncPosition input specifies the position of the master axis within the table where the synchronization of actual cam
operation is completed, and MasterStartDistance input specifies the relative position of the master axis where the
synchronization starts. If unable to start synchronized operation at Cycle 1 as shown below (if the distance from the start
position to the synchronized operation start position is shorter than MasterStartDistance), synchronized operation starts at
Cycle 2.
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Synchronization

Synchronized Operation

I section L section _
. . g
Serve axis '," ‘r\‘ ",’ \\ |
Position PR AN J s
P ;', I ‘\‘ LY :"
hTd ‘\‘ ';' I hatod ‘ll s I
Vo Cycle 1 L Cyclel2 Cycle 3
\ | H |
n —_—— —— b __
SlaveOffset v | | | |
—
Camming run - > » MasterSyncPosition Main axis
iti Position
Start Position MasterOffset
MasterStartDistance
In case MasterScaling is 1.0
Synchronization Synchronized Operation
I section . section o
I JUEEN g <
Serve axis I RN
Position I X N
veny |
R R [
YL |
V0 |
' A _ d_ - -
SlaveOffset v I |
Camming run < > |e Main axis
Start Position Masterdffset MasterStartDistance Position
> MasterSyncPosition

range.

In case MasterScaling is 2.0
MasterSyncPosition position is based on the position within the cam table, and actual synchronization position is decided by
considering MasterOffset and MasterScale parameters.
The slave axis starts moving to the synchronization position from the distance of the input value away based on the position
where MasterSyncPosition is actually applied. If it is before starting moving, the slave axis waits at the relevant position in stop
state, and if the slave axis is already in the section to move to the synchronization position at the beginning of the command,
takes back the position of the synchronization starting point by the length of a table until it escapes the MasterStartDistance

Actual synchronization position can vary depending on MasterScaling and SlaveScaling because MasterSyncPosition is a

value based on the inside of cam table, but MasterOffset and MasterStartDistance value remain unaffected.

(d) InSyncoutput is on when cam operation starts the synchronization. 1 scan of EndOfProfileoutput is on whenever a single cam

table operation is completed.
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Main axis
Position

MasterSyncPosition
A

MasterStartDistance

Y

Synchronization

|
| ) . .
I section Synchronized operation section Time
Serve axis '
Position :
|
|
|
! [
| I Time
L
t
InSync |
|

EndOfProfile ' |

<> { Scan

(e) At StartMode, the cam operation mode is set. The setting range is either 0 or 1. If the input value exceeds the setting
range, an emor occurs. [f it is set to 0, the cam table start position is set to the main-axis position of 0. If it is set to 1, the cam
table start position is set to the current position of the main-axis.

() MasterValueSource selects the source for the main-axis to synchronize. If set to 0, sub-axis performs the cam
operation based on the main-axis command position calculated by the motion control module, and it set to 1, it
performs the cam operation based on the current position received through the communication from from the main-
axis servo drive.

() CamTablelD sets the number of the cam table to be applied to the cam operation. The setting range is from 1 to 32.
If the input value exceeds the setting range, an error "0x1115" occurs at the motion function block.

(7) Cam profile

Parts Description
The master axis
position

Set the sub-axis cam position corresponding to the main-axis
CAMdata | Slave axis position

Set the characteristic curve between the cam data.

Interpolation type . .
P P (Linear, Cubic)
Start slope _ _ ) o )
If the interpolation type for the first or the last section is set to ‘Cubic’, set the
start inclination and the end inclination for the Cubic operation.
End slope
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A% User cam editor E=Sfef "]
Setting 4 (Range
= Intp. -
Main Ax pos Sub. Ax pos method
0.00000 0.00000 Linear

100000.00000 ° 50000.00000 © Linear
150000.000000 100000.00000 ¢ Linear
300000.00000 0.00000 Cubic

alalalala]alalala
= B e e e e e e e R A R RS ST

19
20
21
22
23
24
25
26
27
28
29
30
3
32 =2
Settings
- Start slope 0.00000
0 25000 75000 125000 175000 End slope 0.00000
| Main Ax. pos. | Sub. Ax. pos. | Sub. Ax. spd. | Sub. Ax. acc. | Sub. Ax. jerk
Currentvalue|  0.00000 000000 ¢ 0000DO ¢ Q00000 | 000000 ¢ 0K ] ‘ Cancel
(8) Motion function block
. Operation
Name Description P »
condition
MC_Camin Cam operation Edge
MC_Camin
BOOL — Execute InSync - BOOL
UINT = Master ====cccecccccccncccccccccannn Master = UINT
UINT — Slave ==----ccceeeecccccccemeccccncaa. Slave = UINT
LREAL — ContinousUpdate Busy = BOOL
LREAL — MasterOffset Active = BOOL
LREAL — SlaveOffset CommandAborted |~ BOOL
LREAL — MasterScaling Error = BOOL
LREAL — SlaveScaling ErrorID -WORD
LREAL — MasterStartDistance EndOfProfile = BOOL
LREAL — MasterSyncPosition
UINT — StartMode
UINT — MasterValueSource
UINT — CamTablelD
UINT — BufferMode
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Name Description Opergt'lon
condition
LS_VarCamin Variable Cam operation Edge
LS_VarCamin
BOOL — Execute InSync |=BOOL
UDINT — VarOffset  =======cccccccccccee- VarOffset = UINT
UINT — Slave -----eceeememecccmmceeeaeannaas Slave [~ UINT
LREAL — ContinousUpdate Busy |~-BOOL
LREAL — MasterOffset Active - BOOL
LREAL — SlaveOffset CommandAborted - BOOL
LREAL — MasterScaling Error - BOOL
LREAL — SlaveScaling ErrorID - WORD
LREAL — MasterStartDistance EndOfProfile =BOOL
LREAL — MasterSyncPosition
UINT — StartMode
UINT — MasterValueSource
UINT — CamTablelD
UINT — BufferMode
Name Description Opergt.lon
condition
MC_CamOut Cam operation out Edge
MC_CamOut
BOOL — Execute Done |—=BOOL
UINT = Slave =-=--=-===ssseesmeccemascmannan Slave |- UINT
Busy |—-BOOL
Error =BOOL
ErrorlD = WORD

4, Cam skip
(1) This function skips the cam operation as many as the number of cam operation cycles that user wants in the axis where
cam operation is underway.
(2) When Cam Skip command is issued on a sub-axis where cam operation is underway, the current cam cycle ends, and the
skip operation starts. The sub-axis is in stand-by at the end position of the cam table in the cam skip motion.
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Cam period 3 times skip
A
Slave position r . . . A

Master position

FB1 EndOfProfile

Execute }

Active

Done

FB2

A
3

CoveredSkipCount 2
1

L .
>

(3) After the execution of cam motion by MC_Camin command (FB1), if three cycles are skipped using LS CamSkip
command (FB2), the output of each function block FB1 and FB2and the motion of the cam sub-axis are as displayed as
shown in the figure below

(4) If Cam Skip command is re-executed during cam skip motion, or cam skip motion is aborted by another Cam Skip
command, the SkimCount of the latter Cam Skip command applies, and a new cam skip motion starts from the beginning.
In such a case, the number of cycles skipped at the time of re-execution is included in the cycles skipped after the re-
execution. Therefore, the CoveredSkipCount value is 1 point larger than the SkipCount set by the user.

(5) Even if the execute contact point is off before the end of the executed cap skip motion, the active contact point is on until
the operation is completed. Done and CoveredKipCount are only applied for the scans performed after completing the
operation.

(6) Motion function block

Name Description Oper:?\t.lon
condition
LS _CamsSkip Cam skip Edge
LS_CamSkip
BOOL — Execute Done —=BOOL
UINT —{ Slave =---ecccccccmmmmmcmmcccccaann. Slave [~ UINT
UINT — SkipCount Busy =-BOOL
Active = BOOL
CommandAborted |~- BOOL
Error —-BOOL
ErrorlD = WORD
CoveredSkipCount [~ UINT

5. Reverse Operation is Banned during Synchronized Operation
(1) In the state that synchronization control commands such as CAM and Gear are executed, this function stops
synchronization control of the slave axis when the master axis operates in the reverse direction of synchronized operation
referenced by the slave axis.
(2) After the master axis starts operation in the direction allowing synchronized operation again, when it passes by the position
that started operation in the reverse direction, the slave axis starts synchronization control again.
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(3) The operation direction of the master axis, which is referenced upon synchronized operation, can be set in the expanded
setting of axis parameters.

Group

Parameter Setting value

setting

Expanded Synchronization methods according to 1: Synchronization with the forward

0: Synchronization with both
directions of the master axis

the operation direction of the master axis | direction of the master axis
2: Synchronization with the reverse

direction of the master axis

(4) Operation according to parameter setting

1) 0: Synchronization with both directions of the master axis

Perform the synchronization control operation according to synchronization commands executed on the slave

axis by the operation direction of the master axis. Synchronization control operation is not separately limited by

the operation direction of the master axis.

2) 1: Synchronization with the forward direction of the master axis

a)

b)

If the master axis performs reverse operation when starting synchronization control

the slave axis stands still without starting synchronization control. After the master axis changed its
operation in the forward direction, when the position of the master axis passes by the position that started
synchronization control, the slave axis starts synchronization control operation.

If the master axis performs forward operation when starting synchronization control

the slave axis performs the synchronization control operation according to synchronization commands
executed on the slave axis by the operation direction of the master axis. If the master axis changed its
operation in the reverse direction, the slave axis stops synchronization control.

After the master axis changed its operation in the forward direction, when the position of the master axis
passes by the position that started operation in the reverse direction, the slave axis starts synchronization
control again.

3) 2: Synchronization with the reverse direction of the master axis

a)

b)

If the master axis performs forward operation when starting synchronization control

the slave axis stands still without starting synchronization control. After the master axis changed its
operation in the reverse direction, when the position of the master axis passes by the position that started
synchronization control, the slave axis starts the synchronization control operation.

If the master axis performs reverse operation when starting synchronization control

the slave axis performs synchronization control operation according to synchronization commands
executed on the slave axis by the operation direction of the master axis. If the master axis changed its
operation in the forward direction, the slave axis stops synchronization control.

After the master axis changed its operation in the reverse direction again, when the position of the master
axis passes by the position that started operation in the reverse direction, the slave axis starts
synchronization control again.

(5) Confirm the direction of the master axis according to MasterValueSource

1) 0: The command position of the master axis

If the command position value increases, it is judged as the forward operation of the master axis.

If the command position value decreases, it is judged as the reverse operation of the master axis.

2) 1: Synchronization with the forward direction of the master axis
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If the current position value increases, it is judged as the forward operation of the master axis.
If the current position value decreases, it is judged as the reverse operation of the master axis.

% If the master axis is an ‘encoder’ or a synchronization control command specifying variables, the operation
according to the MasterValueSource input value is identical as there is no separation between the current
position and separate command positions. In other words, if the encoder position or variable value increases
irrespective of the MasterValueSource value, it is judged as forward operation. If it decreases, it is judged as
reverse operation.

(6) Operation timing
1) Operation according to parameter setting when operating the Gear with the gear ratio of 1:1
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(7)  Applying synchronization control commands

1) CAM operation

MC_Camin, LS VarCamin, LS _OnOffCam

2) Gear operation
MC_Gearin, LS VarGearin, MC_GearlnPos, LS_VarGearlnPos

(8) The version information that can use the function where reverse operation is banned during synchronized operation is as

follows:
ftem oIS XG5000
Product
XMC-E32A
XMC-E16A
XMC-EO8A V1.40 V4.28
XMC-E32C
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8.2.12 Manual Control

1.

8-57

Jog operation

(1) Jog operation makes positioning control by manual jog commands of users.

(2) Jog operation is possible even in the state in which the origin of the axis is not determined.

(3) Jog commands are executed even in the origin determined or undetermined status, which makes it possible to monitor
changes in position values of the axis.

(4) Acceleration/deceleration processing and jog speed
For processing acceleration and deceleration, acceleration and deceleration control is made based on the value set in Jog
Acceleration/Deceleration/Jerk among [Operation parameter — expansion parameter] setting items.

Jog speed is set in Jog high-speed and Jog low-speed among [Operation parameter — expansion parameter] setting items.

(5) Jog high-speed should be set to at the speed limit or less or at least Jog low-speed among [Operation parameter — basic
parameter] setting items.

(6) Parameter setting

Item Settings Initial Value
JOG High Speed o 100000 pls/s
Long Real(LREAL) Positive number
JOG Low Speed 10000 pls/s
JOG Acceleration 100000 pls/s?
JOG Deceleration 0 or Long Real(LREAL) Positive number 100000 pls/s?
JOG jerk 0 pls/sd
(7) Motion function block
Name Description Operation Condition
MC_Jog JOG operation Level
LS_Jog
BOOL — Enable Enabled |- BOOL
UINT = AXiS =-==ssmssmmsmcsmcsmnemnaenncnannnn. AXis |- UINT
BOOL — Direction Busy —-BOOL
BOOL — Low/High Error =BOOL
ErrorlD - WORD
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(8) Operation Timing
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8.2.13 Superimposed Operation

Superlmposed operation executes the positioning control additionally as much as the moving distance designated in the current motion

operation.
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1

2.

3.

Features of control

(1)

@

©)

Q)

©)

©)

When Superimposed operation command is executed, the axis moves from the point at the time of command execution
to the target distance specified in the Distance input.

The moving distance is determined depending on the signs of the target distance specified in the Distance input, and if
the moving direction is positive (+ or no sign), it means forward movement, and if it is negative (-), it means reverse
movement.

The existing mation is not canceled, but its operation overlaps with Superimposed operation.

Even when the existing motion is completed, Superlimposed operation continues unless the amount of movement does
not reach the one specified in the Superlmposedoperation.

If the axis is not in operation, but in "StandStill' status, Superimposed operation works the same way as
MC_MoveRelative operation.

The current Superimposed operation can be halted with the MC_HaltSuperimposed command. After executing the
command, Superimposed operation decelerates and stops at the given acceleration and jerk. The existing motion which
is currently being executed is not affected.

Motion function block

Name Description Operation Condition
MC_MoveSuperimposed | Superimposed operation Edge
MC_MoveSuperimposed
BOOL — Execute Done ~-BOOL
UINT — AXiS ==o=ccccmccccmccccccccccnccnccccnnn AXis = UINT

BOOL — ContinuousUpdate Busy |~-BOOL
LREAL — Distance Active =BOOL
LREAL — VelocityDiff CommandAborted |~ BOOL
LREAL — Acceleration Error =BOOL

LREAL — Deceleration ErrorID - WORD

LREAL — Jerk CoveredDistance |~ LREAL

Name Description Operation Condition
MC_HaltSuperimposed | Superimposed operation halt Edge
MC_HaltSuperimposed
BOOL — Execute Done —-BOOL
UINT —] AXiS ==ecececccccccccccccmcncccccccanne.. AXis = UINT

LREAL — Deceleration Busy |~ BOOL
LREAL — Jerk Active = BOOL
CommandAborted = BOOL
Error =BOOL

ErrorlD - WORD

Limitation
In the following cases, Superimposed operation cannot be performed due to errors.
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(1) Superlmposed command is executed during velocity control or torque control operation (Error Code:  0x1082)

(20 MC_HaltSuperimposed command is executed when Superimposed operation is not being performed (Error Code:

0x1083)

4. Operation timing

FB Supl
Go_Sup MC_Move Superimposed
{ | Execute Done
=] AXiS ~eeccccccccccc--. Axis
B _Movel ... = ContinuousUpdate Busy
Go_Rel MC_MoveRelative 1000 = Distance Active
{ | Execute Done — 100 — VelocityDiff ~ CommandAborted
== AX|S eeeeccccccccce-. AXis p=— 50 =1 Acceleration Error
-« = ContinuousUpdate Busy f— 50 — Deceleration ErroriD
5000 —] Distance Active f— 1000 = Jerk CoveredDistance
300 — Velocity CommandAborted f—
100 — Acceleration Error p—
100 — Deceleration ErrorID p—

1000 —{ Jerk
- = BufferMode

FB_Movel

Go_Rel

Done

FB_Supl

Go_Sup

Done

Motion operation

Velocity 400
300

0

Position 7000

5000

Time
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8.2.14 Phase Correction Control

Phase correction control performs phase correction for the main-axis of the axes during synchronization control operation. It performs a

virtual movement of the position of the main-axis which the sub-axis refers to in synchronization control operation, and the sub-axis

performs synchronized operation to the moved main-axis position.

1. Control features

@

@

©)
@)

®)

(©)

Phase correction order can be executed with respect to the axes where synchronized operation is underway as in gear
operation or cam operation.

Phase correction does not change the actual command position or current position of the main-axis, and phase correction
is performed on the main-axis position referred to by sub-axis in synchronous control operation. In other words, the main-
axis does not know that phase correction is executed by the sub-axis. Phase correction velocity is relative to the velocity
of the current main-axis operation.

If the main-axis is encoder, when phase correction control is executed, the operation uses the velocity limit of the sub-axis.
The main-axis position which the sub-axis refers to during synchronized operation is "actual main-axis position + phase
correction control position.”

If the command is re-executed during the phase correction operation, phase correction is performed again from the
current position. In other words, PhaseShift is operated in a relative value.

If re-executing phase correction by setting PhaseShiftto O during the phase correction operation, the existing phase
correction operation stops immediately.

2. Motion function block
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Name Description Operation Condition
MC_Phasing Phase correction Edge
MC_Phasing
BOOL — Execute Done —-BOOL
UINT — Master -==-====c=cccceccccaccccccn--- Master |~ UINT
UINT — Slave =--=--=cceccccmcccaccaccccanns Slave = UINT
LREAL — PhaseShift Busy |~-BOOL
LREAL — Velocity Active -BOOL
LREAL — Acceleration CommandAborted - BOOL
LREAL — Deceleration Error =BOOL
LREAL — Jerk ErrorlD —~=WORD
CoveredPhaseShift [~ LREAL

3. Limitation
In the following cases, Phase correction cannot be performed due to errors.

(1)
)
©)
Q)
Q)
©®)
@

Sub-axis is not performing synchronization control operation (Error Code:  0x1130)

The designated main-axis is the main-axis of the actual synchronized operation (Error Code: 0x1131)
PhaseShift is outside the pulse unit position expression range (INT) (Error Code:  0x1132)

Velocity setting is less thanO, or exceeds the velocity limit for the main-axis (Error Code: 0x1133)
Acceleration setting is less than O (Error Code: 0x1014)

Deceleration setting is less than O (Error Code: 0x1015)

Jerk setting is less than O (Error Code: 0x1016)
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4. Operation timing

Phase corretion

Master aXiSA amount Master axis referenced from the slave axis
position ..
Master aXiSA . : . Real master axis position Time
velocity Phiase corretion
Target velocity | - - - - - .
i fl f >
Slave axis Cam operation re lected from the Time
- . . : . phase correction
pos|t|0n ..... KIRIE SRR e vt e e P gmane v cee o o 0 0o o o gmepd L em Ottt ot e e e e e .
\ Cam operation while phase Ti '
- ) ime
. correction Is not executing
Master axis
exectute
command
Slave axis
Cam operation
command
Slave axis is
running

MC_Phasing.Execute

MC_PhasingActive

MC_Phasing.Done
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8.3 Other Functions

8.3.1 Functions to Change Control

1. Changes in input variables of motion function block in execution
(1) In case there is no ContinuousUpdate input in motion function block, or execution (Execute input enabled) is made
when ContinuousUpdate input is Off, the motion function block is operated with the input at the time when Execute input
is On(rising Edge) applied. To operate by changing the input of the motion function block during operation, get the
Execute input to be On after changing input value, and the changed value is immediately applied for operation.

[Example] Input variable update of motion control command by re-execution of Execute

MC_MoveRelative
E — Execute Done — O
L I Axig b—

Z — ContinuousUpdate Busy —
5 — Distance Active f—
W — Valocity CommandAborted —
+ = Acceleration Error p—
- — Deceleration ErrorlD —
« - Jerk
- — BufferMode

Speed }

200
100
Distance 5 = 2000
B0 f-------------fSSSSSoccotas RO TEEEEPEEP T
Time
I '] A
Execute E
ContinuousUpdate C
Veloticy V 100 200 50
(Command velocity) >< ><

D