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Safety Instruction
] !

Before using the product ...

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

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

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

&Warning 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 damages
/\ Caution

if some applicable instruction is violated

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

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

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

&Be careful! Electric shock may occur.

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



Safety Instruction

Safety Instructions for design process
7 N\

/\Warning

» Pleaseinstall a protection circuit on the exterior of PLC so that the whole system may operate
safely regardless of failures from external power or PLC. Any abnormal output or operation from
PLC may cause serious problems to safety in whole system.

- Install protection units on the exterior of PLC like an interlock circuit that deals with opposite
operations such as emergency stop, protection circuit, and forward/reverse rotation or install an
interlock circuit that deals with high/low limit under its position controls.

- Ifany system error (watch-dog timer error, module installation error, etc.) is detected during CPU
operation in PLC, all output signals are designed to be turned off and stopped for safety. However,
there are cases when output signals remain active due to device failures in Relay and TR which
can't be detected. Thus, you are recommended to install an addition circuit to monitor the output
status for those critical outputs which may cause significant problems.

» Never overload more than rated current of output module nor allow to have a short circuit.
Over current for a long period time may cause a fire.

» Never let the external power of the output circuit to be on earlier than PLC power, which may
cause accidents from abnormal output or operation.

» Please install interlock circuits in the sequence program for safe operations in the system
when exchange datawith PLC or modify operation modes using a computer or other external

equipments Read specific instructions thoroughly when conducting control operations with PLC.




Safety Instruction

Safety Instructions for design process

7

/1\ Caution

» 1/O signal or communication line shall be wired at least 100mm away from a high-voltage

cable or power line. Fail to follow this

Safety Instructions on installation process

7

/™ Caution

» Use PLC only in the environment specified in PLC manual or general standard of data sheet.
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.

» Be sure that screws get tighten securely under vibrating environments. Fail to do so will put
the product under direct vibrations which will cause electric shock, fire and abnormal operation.

» Do not come in contact with conducting parts in each module, which may cause electric shock,

malfunctions or abnormal operation.
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Safety Instructions for wiring process
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/™ 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.
» After wiring process is done, make sure that terminal covers are installed properly before

its use. Falil to install the cover may cause electric shocks.

/1 Caution

» Check rated voltages and terminal arrangements in each product prior to its wiring
process. Applying incorrect voltages other than rated voltages and misarrangement among
terminals may cause fire or malfunctions.

» Secure terminal screws tightly applying with specified torque. If the screws get loose, short
circuit, fire or abnormal operation may be caused. Securing screws too tightly will cause damages
to the module or malfunctions, short circuit, and dropping.

» Be sure to earth to the ground using Class 3 wires for FG terminals which is exclusively
used for PLC. If the terminals not grounded correctly, abnormal operation or electric shock may
be caused.

» Don’t let any foreign materials such as wiring waste inside the module while wiring, which
may cause fire, damage on the product or abnormal operation.

» Make sure that pressed terminals get tighten following the specified torque. External

connector type shall be pressed or soldered using proper equipments.

L y
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Safety Instructions for test-operation and maintenance
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/™ '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.
Don't let the battery recharged, disassembled, heated, short or soldered. Heat, explosion or

ignition may cause injuries or fire.

& 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.

When making a modification on programs or using run to modify functions under PLC
operations, read and comprehend all contents in the manual fully. Mismanagement will
cause damages to products and accidents.
Avoid any physical impact to the battery and prevent it from dropping as well. Damages to
battery may cause leakage from its fluid. When battery was dropped or exposed under strong
impact, never reuse the battery again. Moreover skilled workers are needed when exchanging

batteries.
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Safety Instructions for waste disposal
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& Caution

"

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

toxic materials or explode itself.
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About User’'s Manual

About 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://www.Is-electric.com/) and download the information as a PDF file.

Relevant User’'s Manuals

Title Description No. of User's Manual

XG5000 software user manual describing online function
XG5000 User’'s Manual

such as programming, print, monitoring, debugging by usin 10310000511
(for XGK, XBC,XBM) brog 9.p 9 gging by using

XGB(MK language) CPU
XG5000 software user manual describing online function

XG5000 User’s Manual

such as programming, print, monitoring, debugging by usin 10310000746
(for XGI, XGR, XEC) prog 9P 9, Aebtigging by tsing

XGB(IEC language) CPU
XGK/XGB Instructions & User's manual for programming to explain how to use 10310000509
Programming User’'s Manual instructions that are used PLC system with XGK, XGB CPU.

User's manual for programming to explain how to use
instructions that are used PLC system with XGI, XGR, XEC 10310000739
CPU.

It describes how to use XGB main unit, system

XGI/XGR/XEC Instructions &
Programming User’s Manual

i configuration,mechanism,program function ,input/output
Ultimate Performance XGB ) o 10310000893,
, function, Built-in High-speed Counter, Datalog, PID Control,
Unit(MK/IEC) o L . o N o 10310001406
Built-in Communication function, Built-in Position, Built-in

Analog input/output..

It describes power, 10, extension specification and system 10310000893,
XGB hardware ] ] S ] ]
configuration, built-in high speed counter of XGB main unit. 10310000981
) It describes power, 10, extension specification and system
XBC Standard / Economic Type ] ) o 10310001090,
) _ configuration, built-in high speed counter of XGB standard /
Main Unit(MK/IEC) 10310001273

economic type main unit.
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Chapter 1 Overview

This user's manual describes the standard of positioning module, installation method, the method to use each positioning function,

programming and the wiring with external equipment.

1.1 Characteristics
The characteristics of positioning module are as follows.
(1) The positioning module is available for XGB Series. (It can be used with expansive memory XBM-Dx-xxS type.)
(2) Various positioning control function
It has various functions needed for positioning system such as positioning control, speed control etc.
(a) Up to 150 operation data including positioning address and operation method, operation pattern is available to set for each axis.
With this operation data, positioning for each axis is carried out
(b) Various operations are available.
1) Position Control
2) Speed Control
3) Synchronous Control
4) Linear Interpolation
5) Circular Interpolation
(c) Switching Control in operation is available.
1) Position/Speed Control Switching
2) Speed/Position Control Switching.
(d) Various Homing Control Function.
1) 5 methods are available for Homing
a) The origin detection after DOG Off
b)The origin detection after deceleration in case of DOG On
c) The origin detection by DOG
d) The origin detection by DOG and upper-lower limit
e) The origin detection by upper-lower limit
2) Available to execute the positioning control (floating origin setting) from random position to the origin of machine
(3) Easy maintenance
Various data such as positioning data, parameter etc. are saved on flash memory in module. Therefore, data will be saved forever
(The frequency of writing is limited to 100,000)
(4) The number of positioning module using in one basic unit is not limited
(a) it is available to use within the range satisfied with the capacity of 5V source supply current of basic unit.
(b) The mounting number of available current consumption of each module, please refer to Appendix 2.
(5) Self-diagnosis, monitoring, test by strong positioning software package is available.
(a) Monitoring (Module & External Input/output Signal) Function
(b) Reading and Saving Module Parameter/Operation Data
(c) Operation data edition of each axis is available in Excel program
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(6) Applicable XGB main unit and XG5000 version for positioning module

XGB basic unit Version

XBM — Dx-xxS Ver 3.00 or upper
XBC-DxxS Ver 1.20 or upper
XBC-DxxSU Ver 1.30 or upper
XBC-DxxH Ver 1.80 or upper
XEC-DxxH Ver 1.20 or upper
XEC-DxxSU Ver 1.10 or upper
XG5000 Ver 3.10 or upper

LerL ECTRIC
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1.2 Purpose of Positioning Control
The purpose of positioning module is to transfer the moving objects (unprocessed items, tools etc.) with setting speed

from the current position and stop them on the setting position correctly. And it also controls the position of high precision
by positioning pulse string signal as it is connected to various servo driving devices or stepping motor control driving

devices. In application, it can be used widely with engineering machine, semiconductor assembly machine, grinder,

small machine center, lifter etc.

—— XGB — Servo/Stepping Driver—
- A st !
N el @ »
::;_- - gighy! CW Fuls2 - 3 i = :_ |
= string =l |
ML CCW Puks E - = |
String
< XGB positioning function general >
— KGB — — Stepping driver Stepping
motor
:t*:* Pulse | Pulse M
LML string .
: generator EhAP
Drirection
S
Program
setting data — Servo driver Servo motor
igligiyg! CW pulse
H‘H’: E:?_'_'j"_‘tif 8, comveio E_v: b
I I VY puss - = )
string &
e PG
Fesdback pus4

< Positioning system inner block diagram >

1-3



Chapter 1 Overview

1.3 Signal Flow of Positioning Module
1.3.1 Operating sequence

The flow of PLC system using the positioning module is as follows.

Summary of builtin positioning

Chedk the surmmary of XGB built-in positioning.

=Chedk the general contents such as charackeristic,
perfomance spedfimtion of XGB positioning function

Installing PADT

| Inztall XGE000 o use XGB

|

=Chedk the wersion

Configuring positioning system

- Sclect deice o configure positioning system

=Chedk the GBS pulse type and suitable devioe
{#GB supports open collector type)

Wiring PLC, dnwver, exiernal devioe

[~ Wire signal line such as power, |0 betwesn PLC and

|

peripheral.

Setling posiioning paramseter

|- Set cormmmon parameter such as Home Methaed,
ACCI/DEC time, ABS/INC coordinates.

|

Setling servo parameter

- Set serve driver pammeter according to positioning

|

parameter of XG8

Supplying power

Chediing
enor code

Testing basic operaticn

- Test the cperation by using XE5000

Fig. 1.2 Overy

es

=By XE5000 spedal module monitor

iew of Position Control for Servo Motor

Chedking
oy code

Writing program for positioning

— Frogramming for positioning

Executing positioning

Mormal cpemtion?

fes

ELECTRIC
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1.3.2 Flow of position signal

Flow of position signal is as follows.

___________________ -
| | Start
| i q q
i User XGS000 || *E main unit 4—‘_Ef|;£gfu_|— Dog
i
! Oparation HI:IIT|!.=". .
I |data Upper limit
: I Lovwver limit
i | 5etting operation data, | l‘
: positioning parameter i
|
| | Teat operation [ Servo
V-Joc : driver
| |-Inching I
| |-ndirect start ! !
I'[-Direct =tart |
i\ |-Linear interpolation ! Motor
i |-Position sync. i
1
| | Speed sync. : ‘, Operation by
: I genvo driver
, | Positioning test I Control
i | Monitoring | target
|
1
]
]

< XGB Positioning signal flow >
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1.4 Function overview of positioning module

Describe Representative functions of positioning module (Linear Interpolation, Circular Interpolation & Stop) briefly. For
detalil, refer to CH.9

1.4.1 Position Control
Execute positioning control to the designated axis during the movement from starting position (current position) to goal

position(the position to move to).

(1) Control by Absolute coordinates

Execute positioning control from starting position to goal position that positioning data designated
Positioning control is executed by the position(origin position) homing designated.
Moving direction is decided by starting position and goal position.

mStarting Position < Goal Position : Forward Positioning Operation

mStarting Position > Goal Position : Reverse Positioning Operation

[ Example ]
mStarting Position : 1000
mGoal Position : 8000
Value of Forward movement is 7000 (7000=8000-1000)

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

(2) Control by Incremental Coordinates
Execute positioning control from starting position as much as goal movement value.
The difference from absolute coordinates control is that the value goal position designated is movement value, not
position value.
Moving direction depends on movement value is positive or negative.
mPositive value(+ or 0) : Positioning operation with forward direction
mNegative value(-) : Positioning operation with reverse direction

Starting Position

1

Reverse = » Forward

|
|
- i >

Negative value Positive value

1-6
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[ Example ]
m Starting Position : 5000
m Goal Position : -7000
In this condition, it moves reversely and positions at -2000.

-2000 0 5000

| | | | | | L |

‘ [ [ [ [ [ [ 1y [

Rﬁverse positioning control(movement value —7Q|OO)
I‘

"l

Goal Position

Starting Poiton

1.4.2 Interpolation Control

(1) Linear Interpolation Control
Execute Linear interpolation control with designated axis at starting position (Current position).
There are two methods for linear interpolation control (control by absolute coordinate and control by incremental
coordinate)

(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 from the position that homing designated.
3) Movement direction is designated by starting position & goal position of each axis.
m Starting position < Goal position : Positioning operation with forward direction
m Starting position > Goal position : Positioning operation with reverse direction

1-7

Y axis Forward direction
-»
Y2 4F--------mmmm -
Y axis . . I
movement Starting position(X1, Y1) I Goal position(X2, Y2)
value '
|
Yl—"—F---------- Operating by Straight | )
X axis | interpolation | X axis
Reverse ¢ i i » Forward
direction . direction
<+ X axis movement value
Y axis Reverse direction X1
[ Example ]
m Starting Position (1000, 4000)
m Goal Position (10000, 1000)
In this condition, operation is as follows.
(Y axis)
-~ Starting
4000 —1- position
Y axis movement valu
(1000-4000=-3000)
Goal
1000 Position
Pl | | Y :
€ » X axis
0 L I
¥ 1000 5000 10000
- >
X axis movement value (10000-1000=9000
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(b) Linear Interpolation by incremental coordinates
1) Execute Linear interpolation for the position that include starting address designated movement direction &
movement value of each axis.
2) Moving direction depends on movement value is positive or negative.
mPositive value(+ or 0) : Positioning operation with forward direction
mNegative value(-) : Positioning operation with reverse direction

Y axis Forward direction

PN
Y2 4—-------"-"""mmmmm -

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

value : position(X2, Y2)

. L E Movement by Straight interpolation | )

X axis | | X axis
Reverse ¢ » Forward

A < > S
direction 1 X axis movement value direction

Y axis Reverse direction X1 X2

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

(Y axis)
-~ Starting
2000 —} osition
|
_ |
Y axis -1 |
movement value |
(-3000) — | Straight
: interpolation end
1000 —fF—q—————————————"= position
L I T T T X )
0
¥ 1000 5000 10000
l€ g
[~ i g
X axis movement value(9000)

(2) Circular Interpolation Control
Execute interpolation operation along the trace of circle with 2 axis in forward direction that already designated for
each axis.
Circular interpolation has 3 kinds of forms which are middle point form passing the position auxiliary point designated,
center point form designates the position auxiliary point designated as center point and radius form designates the
value auxiliary point designated as radius of circular arc.
In addition, it is available to be executed more than 360° circular interpolation according to the value of ‘the number
of circular interpolation turn’.

(@) Circular interpolation with middle point designation form.
1) Start operating at starting position and execute circular interpolation through the designated middle point.
2) There will be a circular arc which has crossing point as center point that made by perpendicular bisection
between starting position and middle point or middle point and goal position.

1-8
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Forward
direction Middle point position
F N

4 Goal position

Center point
< of circular arc

\\

Starting point

Reverse . Forward
direction = | 7 direction
Reverse Origin
direction

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

(b) Circular interpolation with center point designation form
1) Start 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

4

Goal

Operatlng;by circular_interpolation Position

Starting
position Center point

- of circular arc
Radius

Reverse , Forward
Direction = | ” Direction

v rigi

. Origin
Reverse Direction

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

Forward Direction
4 Operating by circular interpolation

Center point
of the circle

R

A

Starting position
& Goal position

Reverse . Forward
Direction " Direction

A 4

" Origin
Reverse Direction

3) The direction that set on “Circular Interpolation Mode” of operation data (Center point CW, Center point CCW) is
designated as movement direction.

1-9
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(c) Circular interpolation with radius designation form

1) Start operating from starting position and execute circular interpolation along trace of circular arc that has

designated radius as it radius. Depending on size setting of circular arc(<180°,>=180°), center point of circular arc
will be different.

Forward Direction Operating by circular interpolation when
+ Circular angle >= 180°

y

Circular angle >= 180°

(2.

,,f’/CenteF‘\
/' point

Goal
Position

\ Operating by circular

) interpolation when
Circular angle’ Circular angle >= 180°

Sta(tilng <180°
Reverse Position . Forward
Direction = | ~w__ Y " Direction
v Origin '@
Reverse Direction Center
point

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

3) The direction that set on “Circular Interpolation Mode” of operation data (Radius, CW, Circular arc<180°) is
designated as movement direction.

1.4.3 Speed Control

(2) Itis executed by positioning operation start command (Direct start, Indirect start, Synchronous start), keep operating
at the speed already set until Dec. stop command.
(2) Speed control has forward operation and reverse operation.
(a) Forward operation : Position value >= 0
(b) Reverse operation : Position value <0
(3) In the case that operated by speed control, M code mode of setting values will be ‘on’, only if it is ‘With'.
(4) Operating Timing
Speed
A

p Time
Operation r
Command /

In
Operation It will not be ON
-~ even though stop
Signal of positioning .
complete
Stop command *

1-10
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2.1 General Specifications

The following table shows the general specification of XGB series.

No. ltems Specifications Related standards
1 Ambient 0~55°C
temperature
2 Storage 25 ~470°C
temperature
Ambient
~ 0, - i
3 humidity 5 ~ 95%RH (Non-condensing)
Storage 0 .
4 humidity 5 ~ 95%RH (Non-condensing)
Occasional vibration -
Frequency Acceleration Amplitude HO\{V many
times
I 5 < f < 84Hz - 3.5mm
5 | Vibraton 84 < f < 150H 9.8m/s2(1G)
resistance = =2 1= 8 e = 10 imes each IEC61131-2
Continuous vibration S
- - directions
Freguency Acceleration Amplitude (X, Y and 2)
5 < f < 84Hz - 1.75mm '
84 < f < 150Hz 4.9m/s?(0.5G) -
Shock o Peak acceleration: 147 m/s*(15G)
6 resistance e Duration: 11ms IEC61131-2
¢ Half-sine, 3 times each direction per each axis
Square wave AC: £1,500 V LS ELECTRIC
Impulse noise DC: + 900V standard
Electrostatic . IEC61131-2
discharge 4kv (Contact discharge) IEC61000-1-2
Noise Radiated
7 . . IEC61131-2
resistance ~ !
elec_tromagnetlc 80 ~ 1,000 MHz, 10V/m [EC61000-1.3
field noise
Fast Segm Power supply Digital/analog input/output
. oo IEC61131-2
transient/bust ent module communication interface [EC61000-1-4
noise Voltage 2kV 1kv
Environment Free from corrosive gasses and excessive dust
Altitude Up to 2,000 ms
Pollution
10 Less than equal to 2
degree
11 Cooling Air-cooling

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 LS ELecTrI
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2.2 Performance Specifications

The following table shows the performance specifications of XGB Positioning Module.

2.2.1 Function Specifications
Model

XBF-PDO2A

Items

No. of control axis 2

Interpolation function 2 axes linear interpolation, 2 axes circular interpolation

Control method Position control, Speed control, Speed/Position control, Position/Speed control,

Control unit Pulse

150 data area for each axis (operation step number 1 ~ 150)
Positioning data
Can be set by parameter, dedicated monitor window, program

Connection | RS-232C port or USB of basic unit

Mvtir:;o(:\i;g Setting data | Basic, home/manual, common, I/O signal parameter, operation data, command information
Monitor Operating information, input signal information, error information
Back-up Saves parameter, operation data at flash memory (battery is not necessary)
Coordinate Absolute coordinate/Incremental coordinate
g | PSSR | -2,147,483,648 ~ 2,147,483,647(pulse)
3 Speed range 1 ~ 2,000,000pps(1pps unit)
2 Acceleration/decel .
& | eration process Trapezoid type
Acc;l:tri%tri]ot?ﬁg cel 0 ~ 65,535 ms, selection available from 4 types of acceleration/deceleration pattern
Manual Operation JOG operation / MPG operation / Inching operation
Homing method DOG+HOME(Off), DOG+HOME(On), DOG, upper-lower limit + HOME, upper-lower limit
Speed change function | Speed change (Percent/Absolute value)
Channel 1 channel
"%-' ?.Tf Max. Input max 200 kpps
:? ?_, Input form Lin driver input(RS-422A IEC standard)
Input type CWI/CCW, PLS/DIR, Phase A/B(4 multiplication)
o somecton | som
Error indication Indicated by LED

Connection connector 40 Pin connector

I/0 share point Fixed type: 64 points

Consumable current 500 mA(DC 5V)

Weight 65¢g
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2.3 External I/O Interface Specifications

Here describes the I/O interface for external equipment.

2.3.1 Input Specifications

R -
. ated input Use voltage On Off Input .
Signal name voltage/ . Response time
range voltage/ current voltage/current resistance
current
DOG DC 24V/4.7mA DC 20.4~26.4V | 2DC 16V/3.1mA | <DC 4V/1.0mA Approx. 5.1k <0.7ms
- mA ~ > 1mA . 5.1k <0.7ms
Exterrlli?TI]ilthper DC 24v/4.7 DC 20.4~26.4V DC 16V/3.1 <DC 4V/1.0mh Approx. 5.1 0.7
External lower-limit | DC 24V/4.7mA DC 20.4~26.4V | 2DC 16V/3.1mA | <DC 4V/1.0mA Approx. 5.1kR <0.7ms
Emergency stop DC 24V/4.7mA DC 20.4~26.4V | =DC 16V/3.1mA | <DC 4V/1.0mA Approx. 5.1k% <0.7ms
In-position DC 24V/4.7mA DC 20.4~26.4V | 2DC 16V/3.1mA | <DC 4V/1.0mA Approx. 5.1k% <0.7ms
DC 5V/8mA DC4.25~55V >DC 3V/3.5mA | <DC 1V/0.7mA Approx. 670Q <0.2ms
Home s e iys
—_ i21ms _
DC 5V/10mA DC 4.25~55V 2DC 3V/3.0mA <DC 1V/1.0mA ‘ Approx. 470Q ‘ <0.5ms
Encoder input : based on RS-422A Line Driver Level (Am26LS31)
1) Pulse width
25 us
Manual pulse > >
generarl)tor 22548 22548 Duty rate 50%
[Encoder input | 2) Phase difference
If A phase input pulse precedes B phase input pulse, the
_I_l_l_l_ position address value increases.
l | l If B phase input pulse precedes A phase input pulse, the
—> 21258 position address value decreases.

2-3
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2.3.2 Output Specifications

Signal Rated load Use load cul:/rlz)r;.tllolggsh Max. voltage Leakage Response Time
g voltage voltage range current falling (On) current (Off) P
Deviation ; :
0.1A(1 point) <DC 1V (rating) <
~ ~ A < .
cgmgr DC 5~24V DC 4.75~26.4V / <0.4A 10MS <DC 2.5V (max) <0.1m <0.1ms
D> Differential Line Driver based on Am26C31
> CW/ CCW type, PLS/DIR type can be selected from pulse output mode of basic parameter
[> Pulse output mode (setting it from basic parameter)
Pulse output level (setting it from common parameter) is as follows.
Output signal level
Pulse output mode High Active Low Active
B Forward | Reverse Forward | Reverse
output cow |||||| ||_||_||
CW/CCW
U TSy N R e e e
DIR Low [ High Figh | Low

2-4
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2.3.3 Specifications on Interface with External Equipment

(1) Pin Array of Connector

enaray |_POm0_
B20 MPG A+ | Manual pulse generator/Encoder A+ <«
A20 MPG A- | Manual pulse generator/Encoder A-
B19 MPG B+ | Manual pulse generator/Encoder B+ <«
Al9 MPG B- | Manual pulse generator/Encoder B- €«
B18 | Al8 | FP+ Pulse output (Differential Motion +) >
B17 | Al7 | FP- Pulse output (Differential Motion -) >
||/ B16 |Al6 | RP+ Pulse sign (Differential Motion +) >
— ||| B> | AL | RP- Pulse sign (Differential Motion -) >
“2|llB14 | A14 |OV+ Upper limit < e
==|llB13 |A13 |ov- Lower limit < e
==||| B2 |A12 |DOG DOG < P
= B11 All NC
e Not used -
oo B10 A10 NC
E E B9 A9 COM Common (OV+, OV-, DOG) -
==(l[B8 |A8 |NC Not used :
“ =l B7 A7 INP In-Position Signal < L
wlOllles A | L5 | common(np) ]
B5 A5 CLR Deviation counter clear signal >
B4 A4 gl(‘)li/l Common (CLR) -
B3 A3 HOME | Home(+5V) < P
B2 A2 ﬁng Common (Home) -
B1 Al NC Not used -
(2) Internal circuit of connector
(a) Pulse output
Internal circuit YPm No.x Signal

RIS a—

B18 A18 FP+ Pulse F+(CW/Pulse)

B17 Al7 FP- Pulse F-(CW/Pulse)

B16 Al16 RP+ Pulse R+(CCW/Sign)

B15 |Al5 |RP-  |Pulse R-(CCW/Sign)
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(b) External input signal

Pin No. .
Classification [y X Internal circuit Signal
— < ~———| Bl14 | Al14 — - OovV+ Upper limit
(V3 &E]
< >——| B13 | Al3 OV- Lower limit

—1 ii[;
+— > | B12 | A12 —[I]—L@_: H DOG DOG
(4 &R)

e | B9 | A9 COM Common(OV+,0V-,DOG)
L._l_iio_ B7 A7 — INP In-position signal

4 — B6 A6 COM In-position Common
_f\,,_ B3 | A3 — HOME +5V [HOME (+5V)
He———| B2 | A2 ) [3wE HOME  [HOME(+5V) Common

*1: Available to use it as Sink or Source type input

*2: Available to use it as Sink type input

(c) External Output Signal

Pin No. | circui _
v X Internal circuit Signal
B5 A5 N CLR Deviation counter clear signal
£
B4 Ad {_ CLR COM | Deviation counter clear signal Common

1. Deviation counter clear signal is provided on each axis, as the output signal of the servo motor interface,
deviation counter of servo motor driver counter cleared. The deviation of the servo motor driver until the
count value reaches zero, the motor is driven. Thus, even if the COMMAND pulse output is completed
until the motor stops, there may be a short delay. The deviation counter value is cleared to zero, motor

can be stopped immediately.

2. Position deviation counter clear signal from the control module is automatically output after completion

of homing. Clearing the count of the servo drive for the deviation is used as the output signal.
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(d) Manual pulse generator input/encoder input

Classification Pin No. Internal circuit Signal
Open A - B20 — MPG A+|Manual pulse generator A+ input
collector P IE'
voltage 'AO—— A20 MPG A- |Manual pulse generator A- input
type DC5V] E E
T iso——Y| B19 — MPG B+|Manual pulse generator B+ input
e )¢ &>
v Lo A19 MPG B- |Manual pulse generator B- input
MPG
Line driver o B20 — MPG A+|Encoder A+ input
voltage type LAY |E'
v o o—+——| A20 MPG A- |Encoder A- input
PA
o+ B19 — MPG B+ |Encoder B+ input
I k3 0 &5
L@ B:— Al9 MPG B- |Encoder B- input

LSELECTJ’?IC
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(3) /O wiring by using Smart Link Board
(a) When using positioning function, easy wiring is available by connecting the 1/0O connector with Smart Link board.
The available Smart Link Board and I/O cable are as follows.

Model

Specification

No. of Pin

XBF-PDO2A

Positioning Module(Line Drive)

40 Pin Connector x 1

(b) The company prepares smart link products for the convenience of using our Connector type Positioning

modules.

For further information, please refer to the data sheet contained in a Smart Link product.

(Refer to (d) Connection Diagram to confirm the differences between TG7-1H40CA and TG7-1H40S)

Model Cable Length of Cable

C40HH-05SB-XBI 0.5m
C40HH-10SB-XBI im

TG7-1H40S C40HH-15SB-XBI 1.5m
C40HH-20SB-XBI 2m
Terminal C40HH-30SB-XBI 3m

board C40HH-05SB-XBI 0.5m
C40HH-10SB-XBI im

(20PinTmelnnggcexdded) C40HH-15SB-XBl 1.5m
C40HH-20SB-XBI 2m
C40HH-30SB-XBI 3m

C) Smart Link Connection
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(d) Smart Link Connection Diagram

- TG7-1H40S
= [ e =
LOCK O 0000000000000 00000O0O0 O LOCK
@ [ | oooooooooooooooooooo @
B1|B2|B3|B4|B5|B6|B7|B8|B9|B10|B11|B12|B13|B14(B15(B16|B17|B18|B19|B20
Al | A2 A3| A4| AS5| AB| A7 | AB| A9 |AT0|A11 [A12|A13|A14|A15]A16|A17|A18]A19]|A20
Signal
v
WP HPG )
B+ FP- | AP | O¥- | NC | CON | INP | CLR | HOME [ HC a- FP- [ AP- [ 0= | HC | COM | WP | CLR | HOHE | MC
HFG . IWF | CLRE | HOWE | KPS . ' . | THP | CLA | HOME
- FP+ | RPs | W DG [ MC | HC oon | con | con i FP+ | B+ | O+ | DOG | MC | HC con | con | oo
I‘\‘ e Il‘\. _,_.-‘/
Axis Y Axis X

2-9
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- TG7-1H40CA

Lod E |Il:|:|:|:|I'/‘_m\' L= = T = T Y = I« T TN = = T T = o T = T N < = o T = I = <_)|:|:|:|]l lq LOCK
f"_._'“\‘ N ]:#Uﬂﬂﬂﬂ:JEIDGD(:I]C{)GU::UDU#:E - f'_._"\'
um :' I,r" Y ) 1 :' I,r" Y
B e ) =/ |
B1|[B2 B4||BS5 || B6(|B7| B8| B9 |B10 B15||B16||B17((B18||B19||B20
Al||AZ||A 4 (| AS || AG || A7 || AB|| AD||AL0||A AL6([AL7||ALB|[ALS||A20
+ ||+ +l+ ||+ |+ + -l - - - -
Common Contacts setl Common Contacts set2
Signal
e
WPG .
B+ FP- | RP- NC | COM | INF | CLR | HOME | HC NG [ GOW | INF | CLR | HOWE
KPPz IMF | CLR | HOWE | KFG ! IMF | CLA | poME
- FP+ | AP+ 0G| KC HC con | con | con DoG | MC con | cow | oo
M e I\‘x.
Axis Y Axis X

2-10
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(e) Smart Link Specifications and Dimensions

- TG7-1H40S

i ) Specifications

Rated Voltage AC, DC 125V

Rated Current 1A

Withstanding Voltage 600V 1min

Insulation resistance 100MQ (DC 500V)

Applicable Wire 1.25mm /MAX

T/B Screw M3 X 10L

Screw Torque 1.2N » m(12Kgf » cm)

Case Modified PPO(Noryl)(UL 94V-0)

ii) Dimensions(mm)

P N 2o TR
( B {)
| ) ) i

40

[os]
©
]
w
[
o]
EY
m
w
@
m
~
o
51
m
0w

@
=

w

1|B12|B13|B14|B15 (816 |B17|B18(B19|B20

Al | AZ [ AZ| A4 | AS| AG | A7 | AB| AG |AID[ATT |ATZ|AT3|AT4 | ATS|AIG[ATT|ATE | A1S (AZ0

2-11
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- TG7-1H40CA

i ) Specifications

Rated Voltag

e

Rated
Current

125V AC/ 24V DC
10 1A
Common 10A (Total)

Insulation resistance

100MQ (DC 500V)

Withstanding Voltage

AC500V 1min

Applicable Wire

AWG22-16 (MAX / 1.5 i)

Contact Scre

W

M3 X 10L

Screw Torque

1.2N » m(12Kgf » cm)

Ambient Temperature

-10C ~+50C (Non-condensing)

Terminal Block & Cover

Modified PPO

Protective Cover

Polycarbonate

PCB

Epoxy 1.6t

ii) Dimensions(mm)

148.5

46.5

=
w Bl ~

9] =

Y IIII
[SRN T R = R < R { \

_‘I.. C@l NS poooo0GcooonocD00CRO0 vy @
61| 52[ 3| 4] 5] |6 || 7 | 5 | ] o] 3] a7 e s
Al||A2||A3 || A4||AS||A6 | A7 || AS|| A9||A10||A11||A12(|A13||A14||A15] |A16||A17||A18]|A19||A20
++||F [+ FF ] -

-._l

[
[Ep]

I_.-
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2.4 The Name of Each Part
2.4.1 The name of each part

% l-'_'_l_l'l
KBF—PDOZA —
RUN ® o |= [+
K-AXS zlzlzizizRz
"
l/—‘-\ e
° / a 1 —
Bl - [,FJ A A B4 B4 E B
—{ral| = F1 FA FA F1 B B3
]| = o 2 Z
1 oo _f‘ _/I
M&]f| = s &
e[| = “ s
[ajf|o s s
i oo _— >®
5 IR ® > L) —
% ° BN b
ol = - i ?" 7 7 FA
(o8 |[|= = p“ _f
|04 | oo ﬁ f
E o o # K
[oa]|| :‘f:. :: “
[ot]f| = = .
AW Y — Y,
2oc a L =] E o -
¥BF—-PDO2A
. ——
N,
/= ]
No. Name Description

1. RUN : indicates whether power is supplied or not
2. X-AXIS, Y-AXIS

@ Operating indication » On : during corresponding axis operation
LED » Off : when the corresponding axis stops
» Blink : error of the corresponding axis(LED of axis has error would be
blinking)
@) External wiring Drive device, machinery input, Connector to encoder

connector

Dip switch for setting O/S download mode/operating mode

B—| | :0/s download mod
Dip switch for O/S LB oroRE Mot
©) ! ON OFF |
mode T
H . : operating mode
ON OFF 1

1. In case dip switch is set as O/S download mode, positioning module doesn't operate. Make sure to set
dip switch as off except for O/S download.
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2.5 Connection to XGT Servo System

The following shows the basic wiring diagram of XGB positioning module and XGT Servo System XDA-S Series.

G

X This is an example of a wiring diagram created with a 1-axis connector pin arrangement.

DC 24v |_I/O power XDL-S
XBF-PD02A (XGT Servo Drive)
(Line Driver) oy +—>GND24 24V IN
. 1 24V IN| 50 Note1)
| | L (DO1),
38 [ALARM+]
| | Twisted
| | Pair 39 [ALARM- ]
|
FP+ ﬂl I I @E I I (Dos\ |
. | 0 '%L),' 43 | zspD
- [A17 i i PF 10 I <D%| |
—— I 44 | BRAKE
RP+ |A16 I ] PR+ |11 ; ! _|<
| |
Rr- [ATS ' } PR- |12 I _C_| 16 | ALOO |
I I ‘C_| 15 | Aot ]
: : T"F{i:itred ENC Z output t 14 | Aoz |
T HOME +5v [ A3 I i Z0 4
! ! 25 | GND24
1L HOME com| A2 ' } /20 5 — |
l l +24V IN Note2) [ = [ TLMT
+24V O— : : Digital Input l;log’e 3.3k0 o VIMT
oV [arafe—o—y | o stor | 48 DIA =] INSPD
ov-_ Jatsfo——o—3 | e EMG | 18 DI9 ** | WARN
== D0G |Al2ke— o— | I cwWLM | 19 DI
1 ]
1 e | I cawum| 20 D7
L coM | A9 I I —| DR | 46 Di6
| e AMRST[ 7 DI>
| ,_le/e_ WGEART | = (DI4) Analog Output
t— o oJEcmARD | ~ —0B
| [ 28 | MONIT1
ras sV t—eo o PcrR | ~ 02
MPG A+ |B20 N | | _ on 29 | MONIT2
MPG A~ |A20H— e | '—|°/°— sVoN | 47 |—&m 37 | GND
MPG B+ |B19 _|_I'©:ov Clo —F =
pr "
MPG B- |A19— 1@ | | PCON CN1
g GAINZ | 35 | -12VA
MPG I I TLMT | * Encoder Pulse
I I MODE | * Output
| | pm 32 AO
I ABS_RQ
I T
| I ZCLAMP | ** 55 [ 720 ]
spD3 | 21
I sPD2 | 22 [30] 80 ]
I I
+24V | | i 2 02 | 3 /8O |
(DO2)
| | RDY+ 40 | = = |
- INP A7 | | RDY- | 41
| DO5
L INPCOM | A6 : : wpos | a5 12
I GND24 | 24
710V +10v
Analog TRQCOM| 1
= A (Fecon] ]
Limit GND 8
(CN1 Case)

*Note 1
Input signals DI1 to DIA and output signals DO1 to DOS5 are default signals allocated by the factory.
*Note 2
These are non-allocated signals. You can change their allocation by setting parameters. For more information,
refer to XDL-S sereis servo manual.
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Chapter 3 Operation Order and Installation

3.1 Installation

3.1.1 Installation Environment

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

(1) Environment Condition
(a) Install the control panel available for water-proof, anti-vibration.
(b) The place free from continuous impact or vibration.
(c) The place not exposed to direct rays.
(d) The place with no dew phenomena by rapid temperature change.
(e) The place where surrounding temperature maintains 0-55°C.

(2) Installation Construction
(a) In case of processing the screw hole or wiring, cares should be taken not to put the wiring remnants to PLC inside.
(b) Install on the good place to operate.
(c) Do not install the high voltage machine on the same Panel.
(d) The distance from duct or surrounding module shall be more than 50mm.
(e) Ground to the place where surrounding noise environment is good enough.

3.1.2 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 module. If
something entered, it should be removed.

(4) The removal of module in the status of power ON, is prohibited.

(5) When using the system of positioning control, please use it after you've set up the origin.
When Power On or Off, changes of pulse output could occurred by Power On or Off.
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3.2 Notices in Wiring
3.2.1 Notices in Wiring

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

(2)For cross current and external 1/0 signal of positioning module, it is required to use the separate cables to avoid
the surge or induction noise generated from the cross current.

(3)The wires should be selected considering surrounding temperature, allowable current and it is recommended to
be more than max. size AWG22(0.3mr),

(4)In wiring, if it is too close to the high temperature machine or material or it is directly contacted to the oil for a long
time, the short-circuit will occur that may cause the damage or malfunction.

(5)Make sure to check the polarity before applying the external contact signal to the terminal board.

(6)In case of wiring the high voltage cable and power cables together, the induction obstacle occurs that may cause
the malfunction or failure.

(7)In case of wiring by the pipe, the grounding of pipe is required.

(8)In case that there is considered to be the noise source in wiring between positioning module and drive machine,
it is required to use and connect Twist pair and sealed cable for the wiring of output pulse that comes from the
positioning and enters into the motor drive.

3.2.2 Connection Example of Servo and Stepping Motor Drive Machine
- This is an example of a wiring diagram created with a 1-axis connector pin arrangement.

» Connection example shows the case that the input signal parameter of positioning module is set as follows.
*High limit signal/Low limit signal: B contact point
*DOG/HOME/In-position signal: A contact point

» The following example is based on axis X

3-2
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(1) LS MECAPION

(a) XDL-L7S Series Connection

L INP
| T
[ = INP COM

RDY-

-10v

4

YT (DO5)

DC 24V | 1/O power XDL-S
XBF-PD02A v (XGT Servo Drive)
Line Driver
( ) +24V O—@ ¢—>GND24 +24V IN
L ,—:,_T Note1)
i I {+24vIN] 50 on—t——
| | Twisted
| | Pair 39 [ALARM-
FP+ | A18] PF+ | 9 ——
— 1 L (D03)
} } } ! ! 43 | ZsPD
FP- ﬂ] T T PF- 10 o I ] Do)
RP+__|AT6] : : PR+ |11 EF =7 _C_E:BRAKE |
[} |
RP—_|Ai5] —t PR- |12 RN _C_E ALOO
| : *i::_{‘li' ALO1
: | TVF‘,’;tred ENC Z output {2 [ Aoz
W HOME +5V Aa} ] ] 70 4 ﬁ
L HOME CoM| A2 } ——t 720 | 5 —{ 25 | oo24
l I +24VIN Note2) [ = | TL™MT
+24V O I | Digital Input Note 3.3k = | VLMT
| | 1.2) —
ov: [aidfe—o—t | o— stop | 48 DIA INSPD
oV |ABle—o—t | e [ EMG | 18 |—12 ] WARN
-3 DoG  JA2 fo— o— | e oW | 19 DIg
] | I ccwam| 20 D7
| [}
ot cOM | A9} [ —{ DR [ )
— rd DIS
LT o— ALMRST [ 17
| _I_e/o_ tGEART T =~ DI4 Analog Output
p- DI3
o | —I—e/ o—| EGEAR2 - 28 [mMoONIT1
MPG A+ [B20 O | —r/°— PCR | ™ 29 | MONIT2
MPG A- [A20 ©l§ | —|-°/°— SVON | 47 L 37 | anD
MpG B+ [B19H 1O!
ov | | p 34 | +12vA
. | PCON CN1
MPG B- JA19 _@_)l I | —1= 1
MPG l I TLIMT | * Encoder Pulse
I | MODE | = Output
AR o G| 7]
ZCLAMP] **
33 | /a0
L] 1= [ ]
: : SPD2 22 30 BO
spD1 | 23
1 B
+24V I | 002 [31 | o
(DO2)
I | RDY+ | 40
36 SG
Lo : e ] s6 ]
| |
| |
|
|

Analog
Toque
Limit

(CN1 Case)

T

®

PE

)4])‘:.6

X This is an example of a wiring diagram created with a 1-axis connector pin arrangement.

Note 1) Input signals DI1 to DIA and output signals DO1 to DO5 are default signals allocated by the factory.
Note 2) ** These are non-allocated signals. You can change their allocation by setting parameters. For more

information, refer to L7 sereis servo manual.

3-3



Chapter 3 Operation Order and Installation

(1) MITSUBISHI
(&) MR-HoA Connection (Line Driver)

Regenerative option

O BOIROE
TN i
power _D/*\ Y U~
3 phase AC200V—————=0___ v v
N W W
é_\_ _EJ
Detector
Within 10m N| N2
| CNt
XBF-PDO2A SG [
SG 40
o g G 46
OV- oo Fopy B
D0G +—o——ofesel_____T'ReS 15
oo —olorae linit T 13
p— oforard linit ITsp 38 Within 500
oMl o oBackuard linit ITgy 39 >
20
22
37
7
FP+ A18 l/ 10 CN3 Monitor output 10K
Fp- ATT 5 PPR T 4 Wi f——OQ—2
AP+ A16 |/ NP 35 3 02
RP- Al5 5 NPR 36 1 M0G
R0 49 ¢ Within 2n N
HOME +5V A3 l’ Lz 8
HONE COM A2 5 LZR 9
WPG At 820 T 5x
VPG A- A20 ] - . ; VDD 21
i Lero speet
VPG B+ 819 _I'—— i detection zP 23
MPG B~ A19 oV Error ALM 48
. RA2
PG
T P15R [
Analog torque limit (+) o TLAP 27
+10V/max current G 28
NT5R 26
Analog torque limit (=) ¢ TLAN 29
—10v/max current TG 30
D 50
Within 2n




Chapter 3 Operation Order and Installation

3-5

(b) MR-J2/J2S-oA Connection

3 phase 200VAC

NF

power

[

—0

MR-J2S-[A

TEN

HC-MF HA-FF
Series motor

U
5
W
PEI:%
PE ﬁ_

24VDC B2 tElectonic breaker
o Servo ON signal OFF
Within 10m Cutoff by alarm signal Detector
XBF-PDO2A o
0PC 1
FP+ A18 l/ PP 3
FP- A7 —1 PG 13
RP+ A16 | NP 2
RP- A15) — NG 12
RD 19
COM 9
CR 8
SG 10
— CN3
FOE 5V | A3 V2 5 7|10 ( AD
HOME COM A2 LZR 15 | SD
2 RxD /{ o0
oVt ! LG Personal
T G [ GNO | computer
V- g i 5 o] i |: RS
D0G SD Plate I3 G CS
External EMG stop Cg’;g I3 |: Eg
con .._a‘oSRW"ON— SN 5
JE— t .
*—0 Pese pp— ‘ RES 14 Monitor output
p ropot \onva‘ contro PC 8 ) ) A
j — Torque Mvm\vt T 3 3 S 10k Max 10mA
WPG AT Forward Jimit 3 16 1z cs
VPG A y Backward Iimit TSN 7 e " 10k
MPG B+ SG 10 Plate ER
MPG B- SG 20
VDD 3
e COM 13
ALM 18
error RA2—=5 9
zero speed etection RA3
In torque limit TLC 6
Analog torque limi PSR !
+10V/max current TLA 12
LG 1
SO Plate

Y
Within 2m
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(c) MR-J3-LJA Connection

\ | WR-J3-A
— - L
Power JE—— | L2 Motor
3phase 200VAC N
——0 0410 L3 v
N(- TEN e
O~
P1 v D
l: P2 W L)
]
L1 €
L21 PE
P(+) PE g
E c 1 , '
Within 10m | 0 24V0C Electronic brake
T o Cutoff by OFF alarm signal
Interface of Servo ON signal Detector
DC 24V + DICOM 20
XBF-PDO2A - DOCOM 46 o2
0PC 12
FP+ Al8 |/ PP 10
FP- AT7 — PG L
RPT A16 |/ 3 5
RP- A15) — NG 36
RD 49
CR 41 a8 RS-422
{
HOME +5V A3 - Lz 8 i 23: | gg:
HOME COM A2 /
: L2 9 3 ROP |{ SOP
6 RDN SON
7
;S P\at 1 - /f GND
ate
ot A Hiah limit 7 LG GND
ov- A13 8 TRE
OiE o] Nearpoint __s—— Within 30m
CN1
External emergency G -
oon 78 -l 15 — o m
_._oReset— RES 19 E In case of using in the Absolute
—_ Proportional control 50 7 2 LG system, Please install MR-J3BAT
Torque limit T e battery.
WPG AT 520 | Vol Forward limi = =
WPG A 720 u ’; © %.,_w ] m cNs uss
WPG Bt B19 ) DOCOM 17 [ VBUS VBUS
VPG B- A19 _,T © 2 D- l/ D-
Manual o . DICOM 21 3 D+ Vi 0+
anual pulse generator RA1 5 TND N0
Error T ’ prey AL [ =S e
Zero speed detection $—¢—6—¢ s 5P 23 Sel Shield Shield
In torque limit g—y- s TLC 25 ithi
i Within 3m
Inposition range » s RAAI—TP o4
5158 7 Monitor output
Analog torque limit o6 Maximum +1mA
+10V/max.current TLA 27
- LG 28 3
SO Plate 1
Within 2m 2
Within 2m
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3-7

(d) MR-JoA Connection

power
3-phase AC200V

Regenerative option

Within 10n R
1

XBF-PDO2A N1
) SG 13
oVt N Upper limit 6 7
- AT3 |Lover linit oS0 O IT5py 28
006 b o—ofeset  I'Res 29
oo loraue linit I 33
b oforvard linit Irsp 30
CoN Lo oBacknard linit T'Tsy 31
VIN 34
< V0D 35
I:o\o— CR 32
56 15
Pt A8 PP 20
FP- A7 PG 19
P+ A6 NP 22
RP- A5 NG 21
RO 24
HONE +5V A3 |/ P5R 7
HOME COM A2 5 < 0P 12
Zero speed RA1 Voo 36
MPG At 820 detection 8P 26
WPG A- A20 Jr Error ALW 27

8
WPG Bt B19 RA2 SG 6
VPG B~ A19 _m

N1
P15R [
TLA 3
Analog torque limit(+) e 5

+10V/max current

Nonitor max +1mA 4o 4
LG 7
S0 18

Within 2m [

MR-JCA

Il]# =|l<|c=

[~]=[<[<=]:
b H

e SRLYO.DOTION

[~

W/

CN2

Wi thin 30m

Detector
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(e) MR-CoA Connection

Regenerative resistance (Option)

HC-PQ
Series motor

NF (9 |

TN
—0 | 0—*0 0—OQu el v
power i v
single phase 200VAC(A type) or —~ W
single phase 100VAC(A1 type) —0 0—0 0=
MR-CCA or MR-CLA1 I:%
— QA
1 ¥e!
electronic brake
servo ON OFF
Cutoff by alarm signal Detector
Within 10m N2
XBF-PDO2A ¢ )
Nt
= L
FP+ A18 f 9
FP- A17 P 10
AP+ A16 r 7
RP- A15 = 8
13
22 19 _ 12
HOME +5V A3 | 1
HOME COM A2 4
11
oVt Aa Upper limit Servo ON oo SON 17
oV AT3 JLower Iinit L Forward |init e o 3 I3
DOG AT2 J06 S Backward | imit o o LSN 17
Error A ALM 2
Q)
L [Voa 20
COM A9
MPG A+
MPG A-
MPG B+
MPG B-
— " 24V power
_ supply

24V 0.2A or above
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(2) PANASONIC

(a) A Series Connection (Line Driver)

Max. 10m

—_—

XBF-PDO2A MINAS A
FPt A18 21 | PULSE2
FP- A7 9 | PULSET
RP+ A16 22 | SIGN2
RP- Al5 10 | SIGNT
HONE +5V A3 37 | o
HONE COM A2 23 | 0+

3 | S-ROVH
34 | S-ROY-
5 o 29 | SRV-ON
WPG At 820 o. 9 | con
WPG A- A20 o 8 | CiL
VPG B+ B19 7 | comr
WPG B- A9
ovr AT4 jloper linit a1 o
o 713 |Lover limit o
006 A2 |26 o
> 246
COM A9 P24V

3-9 LSEecrric
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(3) VEXTA

(a) UDX2107 Connection

| Max. 10m J
XBF-PDO2A A | VEXTA UDX2107
FPt AT8 Ol
FP- AT7 on-
RP+ A16 CClH
RP- A15 T T CCW-
HOME +5V A3 PEV < 5 o H OFF+
HOME COM A2 55 < T OFF-
TIMING
COoM
<«——0H
v+ A14 jlooer linit e 1 o Connect when required
ov— 713 jLover limit e 1 o
006 At o
D> 24G
COoM A9 > P24V
MPG At B20
WPG A- A20
MPG B+ B19
MPG B- A19
(b) UPD Connection
Max. 10m J
XBF-PDO2A 1 VEXTA UPO
FP+ Al8 Ol
FP- A7 =
RP+ Al6 cowt
RP— AT5 T oo
HOME +5V A3 I PSVa S TR
HOME COM A2 56 < T OFF-
TIMING
COM
«——0H
MPG A+ B20 Connect when require
VPG A- A20
MPG B+ B19
VPG B- A19
ovE AT oper Linit 21 o
ov- IXE] Lower limit e 1 o
006 Atz |8 o
COM A9 > P24V

LSTELECTI?IC
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3-11

(c) FX Connection

Max. 10m _|
XBF-PDO2A | VEXTA-FX
FPt A18 EER
FP- AT7 ENEE
RPT A16 10| cowr
RP- Al5 9 | coi-
22 | ct
HOME +5V A3 21 |-
HOME COM A2 0 o 33 | H.OFF+
34 | H.OFF-
5 | ENC A
13 |ENC B
oVt A14 |Yooer Iimit 23 |ENC Z
o= A1g |Lover linit 29 | P.END
D0G Az 8 > poay 75 | ALARN
16 | ENC A
4 |ENC B
CON A9 246 90 < 24 | ENC Z
30 |P.END
26 | ALARN
WPG At 2 | a0
WPG A- PSV < 1| common
WPG Bt
PG B-
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(4) Hagen Motor

(a) FDA-5000/6000/7000 AC Servo Drive Connection

, Max. 10m J
XBF-PDO2A | Foa-5000/6000
FPY A1B T | PPEIN
FP- AT7 0 | PEIN
Pt AT6 9 | PPRIN
P Af5 2 | PRIN
HONE +5V A3 5 | P20t
HONE COM A2 30 | Pzo-
21 | oY
22 | INPOS
47 | 0 SPEED
ovF A14 | Ueoer limit 48 | BRAKE
o A3 Lower limit 20 ALARM
D0G ATz o8 & poay 75| A_CODEO
PN 79 | A_CODET
24 | A_CODEZ
COM A9 24| GND24
25 | aNo24
o 8 | SVONEN
WG AT 520 o o B | OR
WPG A A20 o 5| CONLIN
WPG Bt B19 a___o 20 [ oLIM
WPG B A19 a 39 | Estop
I 38 | ALWRST
5 1 [P/P1
o o 2 AL
19 | 2N

LSTELECTR-WC
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(5) YASKAWA
(a) CACR(R Series) Connection

" Max. 10m
¢ CACR (R Ser ies)
XBF-PDO2A | Servopack
FPt A18 21 | PULS
FP- A7 9 | *PULS
RP+ A16 22 | SIGN
RP- A15 10 *SIGN
|
FONE +5V A3 Tk 37_| poot
FONE COM A2 o 8| S-ON
o o 43| ALM RST
26 | N-0T
_ o. 1 [P0t
o T2 | Ueper linit e 1o 7| feaIN
ov- A3 Lover limit e 1 o
D0G Atz | o
S 24G
CoN A9 &> P24V
5V i
WPG A+ B20 T O
T e ™
+
WPG B— A19 —’T
(b) SGDA-oooP Connection
NE e | |
power 0o Il )
v
single phase 200VAC(A type) or N W
single phase 100VAC(B type) —0 00— 0—=QI
SGDA-LI-BP (L
J\
L
Within 10m
XBF-PDO2A ¢ q
1N
PPt Al r PULS 1
FP- A7 P *PULS 2
RPT A16 r SIGN 3
- NG >, +STGN 4
CLR 5
*CLR 6
HOVE +5V A3 i Pco 24
HOVE COM A2 = *PCO )
T 13
ot I Upper_linit o servo ON o—o S-ON 14
o ATg |Lower linit Forward limit a o P-0T 16
00G G 006 — Backward |imit o o N-0T 17
Alarn reset o ALMRST 18
SG 19
COM A9 l_
: ALOT 30
Alarm code output ——— ALO2 31
AT (Open Col lector) — Tnos 2
WG A SG-AL 3
WG Bt 8
WG B PAO 20
*PAO 21
Encoder output PBO 7
*PBO 23

— 24V power
supply

24V 0.2A or above
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(c) >-1I Series SGDH AC Servo Drive Connection

. max 10m _
YBF-PDO2A h v SGOH
FPY A18 7 |puis
Fp- AT B BAT(+H) 21
RPY AT T [SIoN BAT() 22
RP- A5 T [/SIN SEN 4
15 [CLR S6 2
4 |/CiR
P24V <—
HOME +5V A3 3 L1 ALOT 37
FONE CON [ B P2 02 £
B8P3 ALO3 39
25 |V-ONPT(/COINF)
oVt A14 oer linit o1 o 26 |V-CWP-(/COIN-) [pr0 33
0V~ AT3 fover linit a1 o 27 |/TGont TPAO 34
D0G ATz | o > P24V 28 [/TGON- o 35
| 29 |/s-Rov+ /PBO 36
30 |/S-ROY- [FCo [
COM A9 > 24G 31 LM+ /PCO 20
2 o [Fso 78
/P50 )
5v 47 [N
WPG AT 820 . — 5 7
WPG A A20 —o0 20 |/SON
WPG BF 50— 8 o0 o 41 [/PcoN
WPG B A19 —,T 246 oo 143 |wor
- < v o o @ Jpor
————0 —o— 44 [/ALN-RST
¢——o —o—] 46 [INCL
o —o—] 45 |/PCL

(d) >-1ll Series SGDS AC Servo Drive Connection (Line Driver)

. max: 10m _
YBF-PDO2A - v 5608
FPY AT 7 |puis
FP- AT 8 |/PUS BAT(+) 21
AP A16 TSI BAT(-) 22
RP- A5 T [/SIN SEN 4
5 [olA SG 2
4 |/CiR
P24V <—
FOVE 5V A3 01 T
HOME COM A2 ALO2 38
.03 39
25 |V-CNPT(/COTNF)
o Ata JUoper linit o 1o 26 |V-CWP—(/COIN-) A0 33
ov- AT3 Lover lonit a1 o 27 |/TGONT 7PA0 £
006 ATz |2 o > poay 28 |/TGoN- [P0 E3
|20 Jsrovr 7P80 £
30 |/SROY- Fco 9
CoN A9 B 246 31 AW IED) £
N
0 17 [N B[
xig 2— ————0 o—] 40 [/SON [ ]
WPG BF ¢———o0 —~o— 41 [/PCON
WPG B 246 ¢—o o 143 0T
——4———o o T 2 por
——————0 —o—] 44 [/ALN-RST
9——o0 —~o—| 46 [IN-CL
o —o—{ 45 [P

| 314
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3.2.3 Encoder Input (DC 5V Voltage Output) Wiring Example
When Pulse Generator is a Voltage Output type, wiring example of positioning module and Encoder entry are as

follows. In case of pulse generator uses by voltage output style by totem-pole output, wiring is equal.

Pulse generating point

I—
XBF-PDO2A
Twist shield cable
A Phase+-%4~, ~ —-- — OUTA
| A Phase- - Ig—‘
B Phase+-~ ~ - A OuUTB
..... _ D |
. B Phase- |_.
PE ov |5V
- J |
v

5V DC

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

XBF-PDO2A +

Twist Shield Cable
OUTA+

A Phase+—% -~ -
O{
APhase [M— = {  [OUTA-
L4

B Phase+—% - - oUTB*
—B-R

OuUTB-

B g o7

5V DC
Before Wiring, please consider maximum output distance of pulse generator.
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Chapter 4 Positioning Parameter & Operation Data

This chapter describes parameter and operation data

Item of Parameter and operation data should be set at each axis. (But common parameter shall be applied to all axes equally)

4.1 Parameter & Operation data

» This picture describe process of the saved parameter and operation data in the module.

Basic unit

Sequence Program

I£0 I/

Transmitting data and command H ﬁ_l} Reading current status
! =BF-PDO2A
/-_ Internal buffer _x\l

[Operating parameter | | Command buffer I

| Operating data I | Status buffer I

S
ROM teaching @
FLASH

kP LU

Power on/Reset Power on/Reset

Operating data




Chapter 4 Positioning Parameter & Operation Data

4.2 Basic Parameter

» Here describes about basic parameter of positioning module.

4.2.1 Basic parameter

Basic parameter item

Setting range

Pulse output level

0: Low Active, 1: High Active

Pulse output mode

0: CW/CCW, 1: PLS/DIR

M code output mode

0: None, 1: With, 2: After

Bias speed

1 ~ 2,000,000[pulse/s]

Speed limit

1~ 2,000,000[pulse/s]

Acceleration time 1

Deceleration time 1

Acceleration time 2

Deceleration time 2

Acceleration time 3

Deceleration time 3

Acceleration time 4

Deceleration time 4

0 ~ 65,535 [ms]

S/W upper limit

S/W lower limit

-2,147,483,648 ~ 2,147,483,647[pulse]

Backlash compensation

0 ~ 65,535[pulse]

S/W limit detect

0: Not detect, 1: Detect

Positioning complete condition

0: Dwell time, 1: inposition
2: dwell time AND inposition

3: dwell time OR inposition

Use upper-lower limit

0: Not use, 1: use

Deceleration time will be followed by set deceleration time in order in case of deceleration stop when it
is stop. Then, if declaration time was set as 0, Deceleration time will be decreased by set time before
begin to operation. In case of sudden stop by internal factors (not by external factors), the deceleration

time will be decreased by set time with sudden stop deceleration time.
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4.2.2 Basic parameter setting

(1) Pulse output level

You can select one between Low Active and High Active as pulse output level. For Low Active output, select 0. For
High Active output, select 1.

(2) Pulse unit

(a) You can set the command unit for positioning control according to control object. The command unit (mm, inch, pulse, degree)
can be set for each axis separately.
(b) In case of changing the unit setting, as the value of other parameter and operation data does not change, the value of
parameter or operation data should be set within the setting range of the unit to be changed.
Ex) mm, inch, pulse : X-Y Table, Conveyor
degree : a body of rotation (360degree/rotation)
(3) Pulse per Rotation
(a) Only in case of using mm, inch, degree as a positioning command unit, you should set pulse per rotation
(b) In case of using SERVO, you should set the value of “the number of output pulse per rotation”. If the value does not correspond
with parameter value of servo drive, command and motor action can be different.
Travel per pulse = Transfer per rotation (Al) / Pulse per rotation (Ap)
(4) Travel per rotation and unit miltiplier
(@) Only in case of using mm, inch, degree as a positioning command unit, you should set travel per rotation and multiplier
(b) Machine’s travel per rotation of motor is determined by the structure of machine.
If the lead of ball screw (mm/rev) is PB and the rate of deceleration is 1/n,
Transfer amount per rotation (AL) = PB x1/n.

(c) Settable Travel per rotation (Al) is listed below

Setting unit mm Inch degree
. 0.1 ~ 20000000.0 0.00001 ~ 2000.00000 0.00001 ~ 2000.00000
Travel per rotation .
um inch degree

In case AL exceeds the above range, The travel per rotation (Al) should be set as follows:

Transfer amount (AL) = PB x1/n

= Travel per rotation (Al) x Unit multiplier (Am)
Note)

In case unit is mm, unit multiplier (Am) is 1,10,100,1000.If the value of “PB x1/n” exceeds 20000000.0 4m, it is required to
adjust the unit multiplier so that the travel per rotation (Al) does not exceed 20000000.0 xm.

Ex1) In case that (AL) = PB x1/n = 2500000.0 #m(= 2500 mm),
(AL) = (Al) x (Am) = 25000000 x1

Ex2) In case that (AL) = PB x1/n = 25000000.0 £n(= 25000 mm),
(AL) = (Al) x (Am) = 25000000 x10
= 2500000 x100
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(5) Pulse Output Mode
As input method to be used for SERVO Driver or Stepping Driver is different, it is required to select pulse output mode of
positioning module according to the input method.
(@) CW/CCW mode
CW/CCW mode shows the case that forward pulse and reverse pulse comes from different terminal. The following shows that

pulse output level is Low Active.

FP |

RP

«——CW(Forward Output)————>»<«————CCW(Reverse Output)———— >

(b) PLS/DIR mode
PLS/DIR mode shows the case that forward pulse and reverse pulse are outputted from one terminal and the forward/reverse

discrimination signal is outputted from different terminal. The following shows the case that pulse output level is low active.

FP

RP

«——CW(Forward Output)4vj<—CCW(Reverse Output )———»

(6) M code output mode
(a) M code output mode set in the parameter is applied to all operation step of each axis
(b) You can set different Mo code number for each operating step number
(c) M code number setting range: 1~65,535 (If it is set as 0, M code may not operate.)
(d) Available to read and use M code for the identification of operation step no. in operation and the execution of auxiliary works
(Clamp, Drill rotation, tool change etc).

(e) M code signal occurring during the operation shall be reset by M code “Off” command.
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|

If M code signal is “ON” even if the positioning is completed, the next operation step no. does not work and the error
(E233) will occur. Therefore, in order to act the positioning of the next operation step number, M code signal should
be “OFF” by M code “Off” command

(f) There are two kinds of M code mode according to the output timing of M code signal : With mode and After mode.

(In case of setting NONE, There is no M code signal, even if it was set M code No. )

1) With mode
This is the mode that outputs M code number which is set by position data with start command of positioning action [indirect

start, direct start, Circular interpolation, Simultaneous start, linear interpolation] and at the same time outputs M code ON

signal.
Speed
Dwell time Dwell time
Go-on operation /7 End operation
H . » Time
Indirect start j ’
In operation #
M code On signal P
Y
M code No. :>< m >< n < 0
M code OFF command % ‘ *

4-5
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2) After mode
This is the mode that outputs M code number to be set by position data after completing the positioning by start command

(indirect start, direct start, circular interpolation, simultaneous start, linear interpolation) and at the same time outputs M code

ON signal

Speed

Dwell time, Dwell time

Go-on operation End operation .
» Time

L ,

Indirect start j

M code on

A

M code on signal

M code No. 0 >< m < 0

M code OFF command f

(7) Bias Speed
As the stepping motor has unstable torque near speed=0, the start speed shall be set in the beginning of operation in command
to smooth the rotation of motor and reduce the positioning time. The speed to be set at this time is called “Bias Speed”.
(@) The setting range is 0 ~ 2,000,000[pps]
(b) Bias speed shall be used for the main axis of
1) Positioning operation by start command,
2) Homing operation,
3) JOG operation,

4) Main axis of interpolation operation (subordinate axis is not available).

4-6
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]
Speeds
F 3
< irmit +
| _ — " Speed limit
Bias speed sefting«— /4 i Positioning speed- i }
+ : .
Aklion ‘\, /r Homing spead+ : "1: Bias speed not
If ! JOG Spesds ! \\ seffing action«
/, i Intepnolation operation speads) \
i i
y i i T Y
i i
i i
i i
i i
Y ' i
| |
Bias speed+ i !
4 ! ! Time«
Y | | =
: | | : !
Acceleration ﬁme«ilf' & iDeceIeraﬁnntime«l'
— -—
i | l '

1. If Bias speed is set as high, total operation time shall be reduced but if the setting value is too high, it
may cause the occurrence of impact sound in the start/end time and forces the excessive effect to the
machine. Cares shall be taken in using.

2. The bias speed should be set within the range as follows :

1) Bias speed < Positioning speed data
2) Bias speed Homing-low speed < Homing-high speed
3) Bias speed < JOG low speed < JOG high speed
3. It causes error in connection with bias speed in the following example.
1) Bias speed > Positioning speed data : error code 153
2) Bias speed > Homing-high speed : error code 133
3) Bias speed > Homing-low speed : error code 134
4) Bias speed > JOG high speed : error code 121
5) Bias speed > JOG high speed : error code 122
6) Bias speed > inching speed : error code 123

AN VAN

(8) Speed Limit, Acceleration Time, Deceleration Time
(a) Speed Limit
Speed limit is maximum speed set by positioning operation.
All of the operating speed should be set by below speed limit when it was in positioning operation.
(b) Acceleration Time
The time required to reach from speed “0"(stop state) to the speed limit which is set by parameter.
(It doesn’t mean that the time require to reach to the operation speed.)
(c) Deceleration Time
The time required to reach from the speed limit set by parameter to the bias speed (stop state).

(It doesn’t mean that the time require to reach from the operation speed to the speed “0".)
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Speed limit
Speed 'f_'
'y -

,--------- \

/
/
/

L
i
I
I
i
i
I
I
|
[l
i
|

/A-—A_, Actual acceleration time

\
\ Setting speed
N

Actual deceleration

time

Time

=

—

b S

! |

t Acceleration time |
i

1
i
1
]
i
i
]
]
i
]
1
i
|
]
i
]
]
i
i
]
1
i
]
i
I
]
|
]
: Decelerationtime -
]

i

PN

-

(9) Software Upper/Lower Limit

(a) The function is designed so that the machine does not execute the positioning operation out of the range by setting the range

of machine available to move as software upper limit and software lower limit. That is, this function is used to prevent any

derailment of incorrect operation position setting and incorrect operation by user program fault.

(b) External input upper/lower limit can be also set besides the software high/low limits.

Software lower limit Software upper limit

(c) The range check of software upper/lower limit shall be done when the operation starts.

(d) If the software upper/lower limit is detected, error (Software upper limit error: 501, Software lower limit error: 502) occurs and

the pulse output of positioning module shall be disabled.

Therefore, when you want to operate again, it is required to reset error and release the 'output disabled’ before using.

(e) Setting range is -2,147,483,648 ~2,147,483,647 [pulse].

But Software upper limit value always should be higher than software lower limit, at least same.

(f) If the software upper/lower limit was set by default value (upper limit: 2,147,483,647, lower limit; -2,147,483,648) or same

value, then it wouldn’t detect high/low limit.



Chapter 4 Positioning Parameter & Operation Data

(10) Backlash Compensation Amount
(a) The tolerance that the machine does not work by the wear when the rotation direction changes in case that a gear, screw etc
is combined to run at the motor axle, is called as ‘Backlash”. Therefore, when you change the rotation direction, it is required to
add the backlash compensation amount to the positioning amount for output.
(b) This is used for positioning operation, inching operation and jog operation
(c) Setting range is 0 ~ 65,535[pulse]
(d) As presented in the following figure, if the position 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 add backlash compensation amount.

1m movement right side (normal)

A 4

Direction change
1m movement left side (reverse) Backlash

< P

Transfer amount including Backlash ! compensation
| _amount

%

4

Backlash

(11) SW limit detect
This is used to stop pulse output by software upper/lower limit in steady speed operation by speed control. If you
set this item as “Detect”, detects the software upper/lower limit regardless of origin fix

(12) Positioning End Condition
(a) Positioning End signal means the signal to notify that the operation set without stop factor after position operation has been
completed.
(b) There are 4 kinds of methods for positioning end condition.
1) by dwell time
2) by in-position signal
3) by using both dwell time and in-position signal
4) by using either dwell time or in-position signal.
(c) It is required to reach the goal position until the positioning end condition is satisfied with, and maintain ‘in operation’ status
even if the positioning operation is finished. If the positioning end condition is satisfied, ‘in operation status’ shall be OFF and it
becomes the positioning end status.

(d) That is a timing for each method.
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1) Method by dwell time

In case that in-position signal is ON when positioning is completed after dwell time.

Speed

Dwell time

| » Time

Start f :

In operation 4

During dwell

Positioning completion

2) Method by in-position signal

a) In case that in-position signal is ON before positioning is completed

Speed

AN

Start f :

In operation 4

In-position signal

» Time

Iy

T
i
¢
!

L — — [ — — —

Positioning completion
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b) In case of In-positioning signal to be On after positioning is ended.

Speed

/ \ .

Start f :
Al

|
|
|
|
. |
In operation 4 ?
In-position signal g y

Positioning completion

3) Method by using both dwell time and in-position signal

a) In case that in-position signal occurs before dwell time is ended

Speed

/ \ Dwell time
T I, » Time

Start f :

e

by

Seae

|
|
|
|
In operation :

P

During dwell

-
.
.
. ) {: T

In-position signal

Y,
[/
Positioning completion * %

_>
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b) In case that in-position signal occurs after dwell time is ended.

Speed

Start :
|

/ \ Dwell time
» Time

0
K

3
]
'
'
.
]

In operation

During dwell

0

e o

/
.
]
!
l
l
.
[l
[
[
[}
[}
[}
[}

o

.
N
e
e
e

In-position signal

Positioning completion

o
.
|

o= e
S
./

c) In case that in-position signal occurs during pulse output

Speed

Dwell time

» Time

h 4

During dwell

In-position signal ¢

Positioning completion
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4) Method by using either dwell time or in-position signal

a) In case that in-position signal occurs before dwell time is ended

Speed
/ \ Dwell time
Y, N » Time
S 'l
Start : ,.' : :
,"" I T
; / : , I
In operation s \ : ',V\\ |
CO S S W
During dwell 4 ; t.".,"."
A St P
In-position signal ' ?.
Positioning completion 5
b) In case that in-position signal occurs after dwell time is ended.
Speed
/ \ Dwell time
» Time

~

-
-

Start :
I

]
.
'
J
]
.

In operation

.-
S

.o

During dwell

In-position signal

-
.
.
N,
.
Se

’

Positioning completion

e
.

(13) Use of upper/lower limit
When you use upper/lower limit, set this tiem as “Use”. If you set this item as “Not use”, module doesn’t detect

upper/lower limit signal.
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4.3 Home/Manual parameter
Describes Home/Manual parameter of XGB positioning module

4.3.1 Contents of Home/Manual parameter

Home parameter items Setting range
0:DOG/HOME(Off), 1:DOG/HOME(On), 2: DOG,
3: U.L Limit/Home, 4: U.L Limit

Home direction 0:Cw, 1. CCW

Home address -2,147,483,648 ~ 2,147,483,647 [pulse]
Home high speed
Home low speed

Home method

1 ~ 2,000,000 [pulse/s]

Home compensation -32,768 ~ 32,767 [pulse]
Home ACC time
Home DEC time 0 ~ 65,535[ms]
Dwell time

JOG high speed

-2,147,483,648 ~ 2,147,483,647 [pulse]
JOG low speed

JOG ACC time (ms)

0 ~ 65,535[ms]
JOG DEC time (ms)

Inching speed 0 ~ 65,535[pulse/s]

4.3.2 Home/Manual parameter setting
(1) Home method
(a) There are five home return methods as follows.

Home method Parameter
Detect Home after DOG Off 0:DOG/HOME(Off)
Detect Home after deceleration in case
1:DOG/HOME(On)
of DOG On
Detect Home by DOG 2: DOG

Detect Home by Home and
o 3: U.L Limit/Home
upper/lower limit

Detect home by upper/lower limit 4: U.L Limit

(b) For more detail on home method, refer to 9.1 Home return
(2) Home Return direction

(a) There are 2 kinds of homing direction, forward direction and reverse direction.

(b) In case of homing command was set by forward, begin to homing operation to currently increasing direction of position,
searching needed signal for homing from external.

(c) In case of homing command was set by reverse, begin to homing operation to currently decreasing direction of position,

searching needed signal for homing from external.

414
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(3) Origin Address
(a) When homing is completed by homing command, the value set by homing address shall be used to change the present address

value.
(b) Setting range of homing address: -2,147,483,648 ~ 2,147,483,647(pulse)

(4) Homing-High speed

(a) The speed when returning to the origin by homing command : high speed and low speed.

(b) There are two homing action ; ‘detecting the origin signal'& ‘detecting origin signal area’.
‘Detecting the origin signal’; when detect the origin signal, be stop. If it has high speed, can be occurred errors
between the origin signal and stop spot of machine. And should be operated under the steady speed.
Then, the speed is homing low speed.
Homing action can complete by higher operation speed in detecting origin position. This is the speed that it is set by homing
high speed.

(c) All of the control by positioning module doing work within speed limit. And Homing high speed also can't exceed speed limit.
And, homing high speed is faster than homing low speed or at least same.

Bias speed < Homing-low speed < Homing-high speed < Speed limit

(5) Homing-Low speed

(a) The speed that acts to the constant speed section from high speed section via deceleration section by homing command.

When setting the homing speed, it is recommended to set the homing-low speed as low speed as possible. If

setting the low speed as “too fast”, it may cause the incorrect origin signal detection.

(b) In case of detecting Homing signal, use this function.

(6) Origin compensation amount

(a) If the machine origin is deviated slightly — the difference between the setting value and the actual transfer amount caused by
the mechanical tolerance - at the origin detection (Z phase input), this is used to compensate the tolerance.

(b) If origin compensation amount is already set, when you carry out the homing command, if you detect the origin and set (+) as
much as data amount set as origin compensation amount, it move to the homing direction and if you set (-), it moves to the
opposite of homing direction and then complete the homing action.

(c) Origin compensation amount setting range : -2,147,483,648 ~ 2,147,483,647 (unit: pulse)

(d) This picture is one of the examples about homing method that was applied by homing compensation amount from “Origin

detection after approximate origin OFF".
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Speed Origin high speed
return Origin return
’ I Dwell time
S . Origi ti
[ Origin low speed rigin correction
Do return quantity
.
{ — . - “—p Time
H I J; K [ H
' ' H ’
' | s | ' J
Start : o P 1}
K H | HEE L /
In operation ,'I I H Il v H
that Origin ¢ Vol i J -
return Vo do A 3
Y P { :
: P K : H | H | I
Approximate origin AN :' -: I :. | ".
- T ;
During dwell 1 ‘.{ "i H
Origin '\f !
M '
Completion of H
origin decision b

(7) Homing accelerating speed/ deceleration speed
(a) When it returns by homing command, it will be accelerated or decelerated by set acceleration time and deceleration time.

(b) Setting range is 0 ~ 65,535 [ms].
(c) It will be accelerated or decelerated according to speed limit set at basic parameter

(8) Homing dwell time
(a) This is the time needed to maintain the precise stop accuracy of SERVO motor when using the SERVO motor for positioning.

(b) Practically, Dwell time is the time needed to remove the residual pulse of deviation counter after completion of positioning and
especially Dwell time when returning to the origin is called as “homing dwell time”.

(c) Setting range of Homing dwell time : 0 ~ 65,535(unit: 1 ms)

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

Jog high speed operation.
(b) For further information, please refer to 9.3.1 JOG Operation.
(c) JOG high speed operation has operation pattern as acceleration, constant speed, deceleration section. Therefore, acceleration

section and deceleration section is controlled by JOG acceleration/deceleration time.

(d) Range of JOG High speed
All speed in positioning control is lower than speed limit. So JOG high speed also can’t be higher than speed limit.

And JOG high speed should be higher than JOG low speed or equal.
(Bias speed < Jog low speed < Jog high speed < Speed limit)
(10) JOG Low Speed
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(a) JOG low speed operation has operation pattern as acceleration, constant speed, deceleration section.
(b) JOG low speed setting range :  Bias speed ~ Jog high speed
(11) JOG Acceleration/Deceleration Time
(a) This means JOG acceleration/deceleration time when Jog high speed and low speed operation.
(b) JOG acceleration/deceleration time setting range : 0 ~ 2,147,483,647 [ms]
In case of set by 0, operate set by acceleration time 1 and deceleration time of parameter.
(12) Inching Speed
(a) The speed necessary for inching operation is set here.

(b) Inching speed setting range : 1 ~ 65,535(unit: 1pps)
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4.4 Common Parameter
Here describes common parameter of positioning module
The parameter is applied to all of axes which is connected to positioning module.

4.4.1 Common parameter

Item of common parameter Setting range

Encoder Max. value

-2,147,483,648 ~ 2,147,283,647
encoder Min. value

Speed override 0: % override, 1 : spd. override

Encoder input signal 0: CW/CCW, 1.PLS/DIR, 2:Phase

4.4.2 Common Parameter Setting
(1) Max/Min value of encoder

(a) When count Inputted pulse (from a hand pulse generator or encoder signal of Survo drive) and display as encoder value, the
count range and range of encoder value need to be set to Max/Min value of encoder,
(b) The act follows the picture of below.

1) When encoder value increase

Max value of
encoder

. O Notinclude

@ Include

Start spot

Min value of
encoder

2) In case of decreasing encoder value

Max value of A . O Notinclude
encoder

@ Include

Start spot

Min value of
encoder
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(2) Speed override
(a) When operate changing speed command (Speed override, Positioning speed override, etc), select speed(will be changed) or
percentage of goal speed.

(b) in case of setting percentage(%) can set each per 0.01% from 0.01% to 655.35%.

(3) Encoder pulse input mode

(a) If you want to use by signal of a hand pulse generator or Servo drive encoder, can select suitable signal of a hand pulse

generator or Survo drive encoder for using.
(b) Should select and set one from among CW/CCW, PULSE/DIR 1, PHASE A/B as an encoder input signal.

1) CW/CCW
When the Phase A input pulse was grow, or the phase B input pulse was grow, act to count.
It act to additional work when the Phase B input pulse is ‘Low’ and the Phase A input pulse is increased. It act to cutback

when the Phase A is ‘Low’ and the Phase B input pulse is grow.

Phase A input pulse High | Phase A input pulse Low

Phase B input pulse High - Decrease count

Phase B input pulse Low Increase count -

Phase A input pulse T

LT LT LT

Decrease

Phase B input pulse

Count value i X 9

7

4——Increase

v
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2) PULSE/DIR 1 multiplier

In case of increasing Phase A input pulse, act to count. Addition/cutback was decided by Phase B.

Increasing Phase A input | Decreasing Phase A input
pulse pulse
Phase B input pulse Off Increase count -
Phase B input pulse On Decrease count -

Phase A input pulse T

T LT

X 9 10 X 9 8 X 9
4——Increase * Decrease—b|4—|ncrease—>

3) PHASE A/B 4 multiplier

Phase B input pulse Off

7 10

U

Count value

Act to count when Phase A input pulse and Phase B input pulse is increased/decreased. In case that Phase A input

faster than Phase B at the phase, act to add. In case that Phase B input faster than Phase A at the phase, act to decrease.

4——  Increase #||< Decrease

v

(c) The principal axis set encoder for that acting motor synchro with manual pulse generator (MPG).

Synchro rate can take “Encoder < Motor” or “Encoder = Moter” what you want .
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4.5 1/O Signal Parameter
» Here describes using input/output signal parameter in positioning module.

» Input/output signal parameter use to decide act level of input signal.

4.5.1 1/0 Signal Parameter

Input/output signal parameter ;
; : Setting range
configuration

Upper limit signal
Lower limit signal

DOG signal 0: A contact 1 : B contact
Home signal

In position signal

4.5.2 Setting of I/O Signal Parameter
In case of setting the input signal by A contact, it acts when external is ON and in case of setting by B contact, it acts when external
signal is OFF
(1) If setting the high limit signal of input signal parameter by A contact and the low limit signal by B contact, the high limit is detected
when external high limit signal is ON while the low limit is detected when external low signal is OFF.
(2) If setting the origin signal of input signal parameter by A contact, the origin is detected when external origin signal is ‘Rising
edge’, while if setting by B contact, the origin is detected when external origin signal is ‘Falling edge’.
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4.6 Operation Data

» Here describes Operation Data of positioning module.

P Can set 150 operation data per each axis, operation of circular interpolation and Linear interpolation act in accordance with

information of operation data.

4.6.1 Operation Data

Operation data item

Setting range

Circular interpolation auxiliary point

Coordinate 0:absolute, l:incremental
Pattern 0:End, 1: Keep, 2: Continue
Control 0: Position, 1: speed
Method 0:Single, 1:repetition

Repeat step 0~ 150
Address

-2,147,483,648 ~ 2,147,483,647 [pulse]

Circular interpolation mode

0:MID, 1:CENTER, 2:RADIUS

M code 0~ 65,535
ACC. no.
0~3
DEC. no.
Speed 1 ~ 2,000,000 [pulse/s]
Dwell time 0 ~ 65,535[ms]
Cir. Int. turns 0~ 65,535
Cir. Int. dir. 0:Cw, 1.CCW
Cir. Int. size 0:Arc<180 1:Arc>=180

4.6.2 Operation Data Setting

(1) Step No.

(a) The setting range of positioning data as serial no.is 0 ~ 150

(b) The first Starting step of operation data is no.1 step.

In case of designating step No. is ‘0'with indirectness maneuver, maneuver at the same time, positioning same

period, it means current operation step.
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(2) Coordinate
(a) Coordinate of position data includes absolute coordinate and incremental coordinate.

1) Absolute Coordinate (Control by Absolute method)
a) This carries out the positioning control from the current position to the goal position (the goal position assigned
by positioning data).
b) Control is carried out based on the assigned position of homing (origin address).
c¢) Transfer direction shall be determined by the current position and goal position.
P Start position < Goal position : forward direction positioning
P Start position > Goal position : reverse direction positioning
[Example]
> When current position : 1000 , Goal position : 8000, forward direction transfer amount is 7000(8000-1000).
D> Software Package Setting

0 1000 8000
| + | | | | | I I |
I I I I I I I I I
4 Transfer amount: 7000 4
7 "
Current position Goal position

2) Incremental Coordinate (Control by Incremental method)
a) This carries out the positioning control as much as goal transfer amount from the current position.
b) Transfer direction shall be determined by the sign of transfer amount.

» When transfer direction is (+) or no sign  : forward direction positioning (position increase direction)

» When transfer direction is ( -) : reverse direction positioning (position decrease direction)

Current position

v

Reverse< » Normal

—————
Transfer direction when transfer amount is (-) Transfer direction when transfer amount is (+)

[Example]
D> When current position: 5000, Goal position: -7000, the positioning shall be done at —2000 position.
D Software Package Setting

-2000 0 5000

| | I I | | | I + |
I I I I I I I I I
4 Reverse positioning control (transfer amount -7000) 4

< >

Goal position Current position
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(3) Control Method (End/KEEP/CONT)
(a) Decides how to connect the current and next step
(b) Select one among END, KEEP, CONT as you desire
(c) For further information, please refer to 9.2.2 operation mode of positioning control of Chapter 9 “Function”.

(4) Method
(a) There are SPD, POS in method. Select one between SPD, POS as you desire.
(b) For further information, please refer to 9.2.2 operation mode of positioning control of Chapter 9 “Function”.

(5) Operation Method (Singular/Repeat)
(a) Operating Method is a option for selecting a operating step after finish operating step from the driving data
setting step.
(b) In case of setting singular, It will be select next step after finish operating setted step. If you set by Repeat, It
will be select setted Repeat step after finish operating setted step.
(c) Select one positioning operation pattern from Singular, Repeat operation.
(d) For further information, please refer to 9.2.2 operation mode of positioning control of Chapter 9 “Function”.

(6) Repeat step
(a) In case operation method is repeat, set this item.
(b) Rage is 1~150

(7) Goal Position
(a) This is the area to set the transfer amount of position data as “position value”.
(b) The setting range is —2,147,483,648 ~ 2,147,483,647(setting unit: pulse).

(8) Circular interpolating auxiliary position
(a) This is an option for setting auxiliary data when the circular interpolation operates.
(b) According to circular interpolation, mean of circular interpolating auxiliary position is decided.
It means midpoint which is through by circular arc in midpoint method.
It is central point of circular arc in central point method. And It is radius of circular arc in radius method.
(c) In case that circular interpolation method is radius, be valid only value of circular interpolating auxilary position
of principal axis.
(d) For further information, please refer to 9.2.6 ~ 9.2.8.

(9) Circular interpolating method
(a) This is an option for method setting from circular interpolating operation.
(b) There are three method for circular interpolation; midpoint, central point, radius.
(c) For further information, please refer to “Circular interpolation control” of 9.2.6 ~ 9.2.8.
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(10) M Code
(a) M code is applied to the whole axis in a bundle by M code mode set by positioning parameter and is given to
each operation step no. as a Number within the setting range to use at Program.
(b) The setting range is 1 ~ 65,535

(c) M code no. can be identified by read by the operation state code
(d) For further information, please refer to M code output of 4.2.2.

(11) Acceleration/Deceleration No.
(a) The dual acceleration/deceleration time setting is available by setting the acceleration/deceleration time 1/2/3/ 4

of basic parameter as acceleration/deceleration no. 1/2/3/4 respectively.

(12) Operation Speed
(a) Operation speed is the goal speed which it is applied when it operate positioning

(b) Operation speed is set within the range that does not exceed Speed limit of basic parameter.

(13) Dwell Time
(a) This is the waiting time before carrying out the next positioning operation after completing one positioning
operation.
(b) Setting range is 0 ~ 50,000 (ms).
(c) Especially, in case of using SERVO motor, this is the data to set the waiting time by the stable stop state as
positioning module is in the stop state but actual SERVO motor does not reach to the goal position or in transition

state.
(d) While dwell time is active, the corresponding axis of positioning module maintains “ON” of the “in operation state”
and if dwell time proceeds, “in operation state” becomes “OFF” and the positioning end signal becomes “ON”.

(14) Circular interpolate turns
(a) When operating circular interpolation more than 360 degree, sets turns of circle
(b) Range is 0 ~ 65,535.

(15) Circular interpolating direction
(a) This is an option for setting direction of drawing circle from circular interpolating operation when the operation
starts.
(b) Circular interpolation direction is based on drawing circular interpolation when the principal axis is axis ‘X’ and the
axis of ordinates is axis ‘Y’
(c) This option is ignored from circular interpolation of midpoint because circular interpolating direction is selected by
position of midpoint.

(d) For further information, please refer to circular interpolation of 9.2.6 ~ 9.2.8.
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(16) Circular arc size
(a) When circular interpolating method is set by radius method, User can select one of 2 circular arcs.
(b) Select one of over the 180-degree circular interpolation or under the 180-degree circular interpolation.

(c) This option is ignored in the circular interpolation of midpoint method and central point method.
(d) For further information, please refer to designating radius circular interpolation of 9.2.6~9.2.8
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Chapter 5 Internal Memory and 1/O Signal

5.1 Internal Memory

» Here describes the internal memory used for XGB positioning module

P Internal memory is used when executing direct Data read/write between positioning module and PLC main unit by using
PUP(PUTP), GET(GETP) command instead of using the dedicated command. For Data read/write using the dedicated
command, please refer to 6.2 Dedicated Command.

5.1.1 Teaching Data
(1) Memory Address of Teaching Data

Memory Address
Information
Axis X AXis Y

co 100 Teaching Datal(LOWER)
Cc1 101 Teaching Data 1(UPPER)
c2 102 Teaching Data 2(LOWER)
C3 103 Teaching Data 2(UPPER)
C4 104 Teaching Data 3(LOWER)
C5 105 Teaching Data 3(UPPER)
C6 106 Teaching Data 4(LOWER)
Cc7 107 Teaching Data 4(UPPER)
c8 108 Teaching Data 5(LOWER)
Cc9 109 Teaching Data 5(UPPER)
CA 10A Teaching Data 6(LOWER)
CB 10B Teaching Data 6(UPPER)
cc 10C Teaching Data 7(LOWER)
CD 10D Teaching Data 7(UPPER)
CE 10E Teaching Data 8(LOWER)
CF 10F Teaching Data 8(UPPER)
DO 110 Teaching Data 9(LOWER)
D1 111 Teaching Data 9(UPPER)
D2 112 Teaching Data 10(LOWER)
D3 113 Teaching Data 10(UPPER)
D4 114 Teaching Data 11(LOWER)
D5 115 Teaching Data 11(UPPER)
D6 116 Teaching Data 12(LOWER)
D7 117 Teaching Data 12(UPPER)
D8 118 Teaching Data 13(LOWER)
D9 119 Teaching Data 13(UPPER)
DA 11A Teaching Data 14(LOWER)
DB 11B Teaching Data 14(UPPER)
DC 11C Teaching Data 15(LOWER)
DD 11D Teaching Data 15(UPPER)
DE 11E Teaching Data 16(LOWER)
DF 11F Teaching Data 16(UPPER)
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(2) Setting
(a) The command of Teaching data setting is TWR.
(b) References for TEAA and TWR are on ‘Chapter 6.3.24.
(c) In PLC program, in order to carry out the normal action of Teaching command, the Teaching data setting should

be done in the step before Teaching command is executed.

5.1.2 State Information

(1) Memory Address of State Information

Memory address (HEX) Information
Axis X Axis Y
140 180 Operation state bit information (Lower)
141 181 Operation state bit information (Upper)
142 182 Axis information
143 183 External I/O signal state
144 184 Current Position ( Lower)
145 185 Current Position ( Upper)
146 186 Current Speed (Lower)
147 187 Current Speed (Upper)
148 188 Step number
149 189 M code
14A 18A Error information
14B 18B Encoder value (Lower)
14C 18C Encoder value (Upper)

(2) Setting

(a) The area of state information of internal memory is the Read only area. Thus, it is available to use only by GET, GETP
command. (PUT, PUTP command is not allowed to use in this area).

(b) The dedicated command of State Information ready only is SRD (refer to 6.3.33 command for reading operation
status).

(c) If you use only command SRD, the information of axis status is read at once.

(d) If you want to choose to read among the state information, it is available to read memory address of above table
using by GET/GETP

(e) Use of State Information
1) Operation State Bit Information (Lower)

Memory Address Information
AXis X AXis Y
140 180 Operation State bit Information (Lower)
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Bit 0 In Operation [0: Stop, 1: In Operation]

Bit 1 Error State [0: No Error, 1: Errors]

Bit 2 N [0: Positioning not completed,
Positioning Completed 1: Positioning completed]

Bit3 | M Code Signal [0: M Code Off, 1: M Code On]

[0: Homing not completed

Bit4 Homing State 1: Homing completed]

Bit 5 No Use [0]

[0: Stop State not by Stop Command,

Bit6 Stop State 1: Stop State by Stop Command]

Bit 7 No Use [0]

Bit 8 High-end detection [0: No Detection, 1: Detection]
Bit 9 The lower limit of detection [0: No Detection, 1: Detection]
Bit 10 Emergency Stop State [0: Normal, 1: Emergency Stop]

Bit 11 Forward/Reverse [0: Forward, 1: Reverse]

Bit 12 Acceleration State [0: No Accelerating, 1: Accelerating]

q [0: Not Under Constant ,
Bit 13 Constant Speed State 1: Under Constant]

Bit 14 Deceleration State [0: No Decelerating, 1: Decelerating]

Bit 15 Dwell State [0: No Dwelling , 1: Dwelling]
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2) Operation State Bit Information (Upper)

Memory addrgss Information
Axis X AXxis Y
141 181 Operation State Bit Information (UPPER)
Bit 0 In position control [0: Not in position control, 1: In position control]
Bit 1 In speed control [0: Not in speed control, 1: In speed control]
Bit 2 In liner interpolcation [0: Not in linear interpolation, 1: In linear interpolation]
Bit 3 Not used [0]
Bit 4 In circular interpolcation  [0: Not in circular interpolation, 1: In circular interpolation]
Bit5 Homing [0: Not in homing, 1: Homing]
Bit 6 In position synchrous [0: Not in position synchronous, 1: In position synchronous]
Bit 7 In speed synchrous [0: Not in speed synchronous, 1: In speed synchronous]
Bit 8 JOG low speed [0: Not in JOG low speed, 1: In JOG high speed]
Bit 9 JOG high speed [0: Not in JOG high speed, 1: In JOG high speed]
Bit 10 Ininching operation [0: Not in inching, 1: In inching]
Bit 11 Not used [0]
Bit 12 Not used [0]
Bit 13 Not used [0]
Bit 14 Not used [0]
Bit 15 Not used [0]
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3) Axis Information

Memory address

: - Information
Axis X Axis Y
142 182 Axis information
3
Bit 0
. . . 1: Axis X
Bit 1 Main axis 2: Axis Y
information 4 Encoder
Bit 2
J
Bit 3 Axis information [0: Sub axis, 1: Main axis]
S
Bit 4
= > Not used [0]
Bit 15
J
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4) External I/O Signal State

Memory address Information
Axis X AXxis Y
143 183 Axis information
N
Bit O
Bit 1
> Not used [0]
Bit 2
Bit 3
J
Bit 4 External upper signal [0: External upper signal OFF, 1: External upper signal ON]
Bit 5 External lower signal [0: External lower signal OFF, 1: External lower signal ON]
Bit 6 Home [0: Home signal OFF, 1: Home signal ON]
Bit 7 DOG [0: DOG signal OFF, 1: DOG signal ON]
N
Bit 8
Bit 9
> Not used [0]
Bit 10
Bit 11
J
Bit 12 Inposition signal [0: Not inposition area, 1: inposition area]
Bit 13 Deviation counter clear [0: Devi_ati_on counter clear output signal OFF,
1: Deviation counter output signal ON]
Bit 14
Not used [0]
Bit 15
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5.2 1/0 Signal

Here describes the contents and functions of 1/O signal for the exchange of data between Positioning module and main unit.

5.2.1 Contents of 1/0 Signal
(1) I/O signal of positioning module uses input: 16 bits and output: 16 bits.

(2) Positioning Module operation ready signal (Uxx.00.F) becomes “ON” only when Modules are in normal state in H/W

and it always keeps “ON”" regardless of PLC operation mode.

(3) Output Signal

This is the signal which transfers to positioning module from main unit
(4) The following table is based on XBC and XEC.

Signal Direction: Main unit = Positioning module
AXis Output signal e
XBC Typpe )?EC Type Description

Uxy.01.0 | %UXx.y.16 | Axis X forward direction JOG
AxiS X Uxy.01.1 | %UXx.y.17 | Axis X reverse direction JOG

Uxy.01.2 | %UXx.y.18 | Axis X JOG low/high speed

Uxy.01.3 | %UXx.y.19 | Axis X positioning complete signal clear

Uxy.01.4 | %UXx.y.20 | Axis Y forward direction JOG
Axis Y Uxy.01.5 | %UXx.y.21 | Axis Y reverse direction JOG

Uxy.01.6 | %UXx.y.22 | Axis Y JOG low/high speed

Uxy.01.7 | %UXx.y.23 | Axis Y positioning compete signal clear

(5) Input signal

This is the signal which transfers to main unit from positioning module

Signal direction: Main unit € Positioning module
AXis Input signal o
Description
XBC Type | XEC Type
Uxx.00.0 ~ | %UXx.y.0~
- Uxx.00.E | %Uxx.y.14 | Notused
Common Uxx.00.F %UXx.y.15 | Positioning module ready
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5.2.2 Use of 1/0O Signal

(1) JOG Operation
(a) Forward/Reverse Jog Signals show the direction of Jog Operation. The Jog operation shall be divided into

Forward/Reverse direction according to the On/Off signals. When Forward Jog Signal is on, it starts Forward

Operation and When Jog Signal is Off, it starts Reverse Operation. When both signals off, it stops Jog Signals.

When both signals on, it stops

Forward Jog Signal Reverse Jog Signal Jog Operation Status
On Off Forward Jog Operation
Off On Reverse Jog Operation
Off Off Stop
On On Stop

(b) If Jog direction is changed during Jog operation, it slows down at first and then operates as the direction it changed.
(c) According to value of Jog low/high Signals, it could operate with low/high speed. When jog low/high signals Off, it

operates with low speed and when they are ON, it operates with high speed.

(d) If you change value of low/high jog signals during Jog operation, there will be no stop and apply the speed as you

changed.

Speed
A

JOG High Speed |-« oovenee —_—

JOG Low Speed|-----

» Time

JOG Low Speed|---

JOG High Speed|- -
v

JoGin A
Operation — r

Forward JOG
Signal Y

Reverse JOG A
Signal

JOG Low/High A
Speed Signal Y

(2) Positioning complete signal clear
(a) Itis used to turn off positioning complete signal after complete of single operation, repeated operation, continuous

operation, liner interpolation operation, circular interpolation operation, speed/position conversion control
operation and inching operation.
(b) In the following two cases, positioning complete signal is off
- If positioning complete signal clear bits (Axis X: Uxx.01.3. Axis Y: Uxx.01.7) is on, it will clear the positioning

complete signal.
- It is turned off when positioning dedicated command is executed while positioning complete signal is on.
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Chapter 6 Command

Here describes the positioning command.

6.1 Contents of General Command

Command Command description Command condition

PUT Internal memory write | Base, memory address, save device leading address, data number to write at
(Level) one time

PUTP Internal memory write | Base, memory address, save device leading address, data number to write at
(Edge) one time

GET Internal memory read | Base, memory address, save device leading address, data number to write at
(Level) one time

GETP Internal memory read | Base, memory address, save device leading address, data number to write at
(Edge) one time

6.1.1 Internal Memory Read (GET, GETP Command)

Operating condition
— ——{ eET m n2 D n3 ]—l
Form Description ) Available area
n1 Base and slot No. installed with special module Constant
n2 Leading address of special module internal memory to read a data Constant
D Leading address of device to save the data to read MP KL UNDR
n3 Word number of data to read M, P, K, L, Constant

(1) Difference between GET Command and GETP Command
(a) GET Command

Always execute when operating condition is ON. (Level)
That is, when execute condition is ON, it operates continuously.
(b) GETP Command
Execute with operation start of execute condition. (Edge)
That is, when execute condition is ON, it operates only one time.
To operate again, execute condition should be off and on again.
The case is that read current position, current speed and step number from axis Y state information of positioning
module which installed in No.0 base, No.2 slot to PLC CPU M000O.
Set the number of data as 5 to read 5 Word from current position to step number.

Example

MO0000 < Curre:t:gzvt;sition h344
MO0001 ————————— (below) h345
M0002 ¢ Current speed (below) h346
M0003 l«@——{ Current speed (above h347
M0004 ¢ Step No. h348
M0005 M code h349

Operating condition
I—{ } [ GET 2 h344 MO0000 5 ]—l
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6.1.2 Internal Memory Write (PUT, PUTP Command)

Operating condition
I—{} [ PUT 1 nzsn3]—|

Form Description Available area
n1 |Base and slot No. installed with special module Constant
n2 |Leading address of special module internal memory to write a data Constant
S |Leading address of device that the data to Write is saved M, P,K L UN,DR
n3 | Word number of data to write M, P, K, L, Constant

(1) Difference between GET Command and GETP Command
(@) PUT Command
Always execute when operating condition is ON. (Level)
That is, when execute condition is ON, it operates continuously.
(b) PUTP Command

Execute with operation start of execute condition. (Edge)
That is, when execute condition is ON, it operates only one time.
To operate again, execute condition should be off and on again.

The case that is installed in positioning module No.0 base, slot No.1 and writes value of CPU module as axis 3 teaching
value by 16 Word data of D00000~D00015.

Example

D00000 [—— | Teaching data1(lower) | h280
D00001 —— P Teaching data1(upper) | h281
D00002 —————— | Teaching data2(lower) | h282
D00003 ————— | Teaching data2(upper) | h283
D00004 ——————— | Teaching data3(lower) | h284
D00005 —————— | Teaching data3(upper)| h285
D00006 ————— | Teaching data4(lower) | h286
D00007 —————— | Teaching data4(upper) | h287
D00008 —— | Teaching data5(lower) | h288
D00009 ———®| Teaching data5(upper) | h289
D00010 ———————— | Teaching data6(lower) | h28A
D00011 ——————— | Teaching data6(upper)| h28B
D00012 ——————— | Teaching data7(lower) | h28C
D00013 ————————— | Teaching data7(upper) | h28D
D00014 ———®| Teaching data8(lower) | h28E
D00015 ————— | Teaching data8(upper)| h28F

Operating condition
I—{ } PUT 1 h280 D00000 16 ]—l

[
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6.2 Dedicated Commands

Command Description Condition

ORG Homing start Slot, command axis

FLT Floating origin setting Slot, command axis

DST Direct start Slot, command axis, position, speed, dwell time, M code, control word

IST Indirect start Slot, command axis, step number

LIN Linear interpolation Slot, command axis, step number, axis setting

CIN Circular interpolation Slot, command axis, step number, axis setting

SST Simultaneous start Slot, Axis X step number, Axis Y step number, Axis Z step number, axis setting
VTP Speed/position switching Slot, command axis

control
PTV Position/speed switching Slot, command axis
control

STP Deceleration stop Slot, command axis, deceleration time

SSP Position synchronous start Slot, command axis, main axis position, step number, main axis setting
SSS Speed synchronous start Slot, command axis, main axis rate, sub axis rate, main axis setting
POR Position override Slot, command axis, position

SOR Speed override Slot, command axis, speed

PSO Speed override with position Slot, command axis, position, speed

INCH Inching operation Slot, command axis, inching amount

SNS Start step no. change Slot, command axis, step number

SRS Repeat step no. change Slot, command axis, step number

MOF M code release Slot, command axis

PRS Current position preset Slot, command axis, position
EPRS Encoder preset Slot, command axis, position

TEA Single teaching Slot, command axis, teaching data, step number, RAM/ROM, position/speed
TEAA Teaching array tS;gé,hic;ogmmand axis, step number, RAM/ROM, position/speed, number of
TWR Teaching array data setting Slot, command axis, teaching data, number of teaching

TBP Basic parameter teaching Slot, command axis, basic parameter change value, item to change
THP Home parameter teaching Slot, command axis, home parameter change value, item to change
TSP Input signal parameter teaching | Slot, command axis, I/O signal parameter change value

TCP Common parameter teaching Slot, command axis, common parameter change value, item to change
T™MD Operation data teaching Slot, command axis, operation data, operation data item, step number
WRT Save parameter/operation data | Slot, command axis, axis information

EMG Emergency stop Slot, command axis

CLR Error reset Slot, command axis, Enable/disable pulse output

SRD Read operation status Slot, command axis, device number to save operation status

The dedicated command acts at Rising edge. That is, it executed the first action once when input condition is “ON.” To
execute the action again, It should be “OFF” and then “ON” again. SRD just execute High level action. When input condition

is “On,” it keeps operating and it doesn’t operate when it's “Off.”
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6.3 Use of Dedicated Command
6.3.1 Homing start (Command : ORG)

(1) Program
MOO00D DO0000.0 DO0000.1 ORG 1
—F | 1/ /1 -
Start Hods Kin Pods ¥ emor
Homing operatin
(2) Description
Device Description

M00000 Axis X homing start input
D00000.0 Axis X in operation
D00000.1 Axis X error

Command ORG Homing start
Operand OP1 | Slot Constant WORD | Slot No. installed with positioning module
P OP2 | Axis | PMLK, constant, D, Z, R, ZR | WORD | Command axis (0: axis X, 1: axis Y )

% PMLK means P, M, L and K areas.

(a) If homing start command is executed, it carries out homing operation by the setting homing parameter and if homing is complete
by external input signal, the origin determination end signal is “ON".

(b) Please refer to "9.1 Homing Start” about detailed explanation of Homing Start.

(c) D device signal (axis X in operating, etc) which used in the example above is an assumption that saving the axis state value in
D device area with SRD command.



Chapter 6 Command

6.3.2 Floating origin setting (Command : FLT)

(1) Program
MO0001 DODD00.0 DO0000.1
—F | 1/} 1/} | FLT !
Floating Pods X Hods ¥ emor
origin operating
setting
(2) Description
Device Description

M00001 Axis X floating origin setting
D00000.0 Axis X in operation
D00000.1 Axis X error

Command FLT Floating origin setting
Operand OP1 Slot Constant WORD Slot No. installed with positioning module
P OP2 Axis PMLK,constant,D,Z,R,ZR WORD Command axis (0: axis X, 1: axis Y)

¥ PMLK means P, M, L and K areas.

(a) If the floating origin setting command is executed, the current position is changed to the origin address of homing parameter
and the origin determination signal (bit) is ON.

(b) Floating origin setting that different from homing origin is set at the current position and can not be set in operation.

(c) D device signal (axis X in operation, etc) which used in the example above is an assumption that saving the axis state value in
D device area with SRD command.
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6.3.3 Direct start (Command : DST)

(1) Program
MDD002 D000 D0,
—F| 1/} [/} =
(2) Description
Device Description
M00002 Axis X direct start input
D00000.0 Axis X in operation
D00000.1 Axis X error state
Command DST Direct start
OP1 Slot Constant WORD | Slot No. installed with positioning module
OP2 Axis PMLK,constant,D,ZR,ZR | WORD | Command axis(0: axis X, 1: axis Y )
oP3 Goal position | PMLK,constant,D,Z,R,ZR DINT Goal position
Operand (-2,147,483,648 ~ 2,147,483,647)
OP4 | Goal speed PMLK,constant,D,Z,R,ZR | DWORD | Goal speed
OP5 | Dwell time PMLK,constant,D,Z R,ZR WORD | Dwell time (0~65535)
OP6 M code PMLK,constant,D,Z,R,ZR | WORD | M code (0~65535)
OP7 | Control word | PMLK, constant,D,Z R,ZR WORD
¥ PMLK means P, M, L and K areas.
(a) Details of Control word (OP7) for each Bit are as follows.
15~12 11~10 9~8 7~5 4 3~1 0
Dec. Time Acc. Time
0: Dec. time1 | 0: Acc. Time1 0:Absolute 0-Position Control
- 1: Dec. time2 | 1: Acc. Time2 - 1:Increment - 1:Speed control
2: Dec. time3 | 2: Acc. Time3 al ’
3: Dec.time4 | 3: Acc. Time4

(b) If control word is h0010, it shall be set by position control, Incremental, acc. Time1, dec. time 1.

(c) No.1~3, 5~7, 12~15 Bit of control word is the unused area and does not affect the setting.
(d) D device signal (axis X in Operation, etc) which used in the example above is an assumption that saving the axis state value in

D device area with SRD command.
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6.3.4 Indirect start (Command : IST)
(1) Program

MO0003 DO0000.0 DO0000.1 .
P | /] |/ [ 15T 1 0 D01300
Indirect Pods Xin Hods ¥ emar COperation
start operatin step
0 riumber
(2) Description
Device Description

M00003 Axis X indirect start input
D00000.0 Axis X in operation
D00000.1 Axis X error state

D01300 Axis X step no.

Command DST Indirect start
OP1 Slot Constant WORD | Slot No. installed with positioning module
Operand OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
OP3 Operation step PMLK,constant,D,Z,R,ZR | WORD | Step No. to operate (0~150)
number

¥ PMLK means P, M, L and K areas.

(a) If operation step No. is set as “0” in indirect start, it will be operated as current step No. If other number except 0 is set as the
operation step number, it operates only for step no. set.

(b) If operation pattern is set as continuance or go-on, several steps can be operated by an indirect start command.

(c) D device signal (axis X in Operation, etc) which used in the example above is an assumption that saving the axis state value in
D device area with SRD command.
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6.3.5 Linear Interpolation (Command: LIN)

(1) Program

MI]I'DPDIDE DD[Ibg[ﬁID_D DDI?} I}ID.I} DD[I:EEEDJ DI}I?} [:i[H | o 1 : 001500
Linear Fodz X in iz Y in fods ¥ emor  Awds Y emor Step
Interpolatio  operatin operation number
n
(2) Description
Device Description
MO00006 Linear interpolation
D00000.0 | Axis X in operation
D00000.1 | Axis X error status
D00100.0 | Axis Y in operation
D00100.1 | Axis Y error status
D01500 Operation step
Command LIN Direct start
OP1 Slot Constant WORD | Slot No. installed with positioning module
OP2 Axis PMLK, constant, WORD | Command axis (0: axis X, 1: axis Y)
D,ZR,ZR
Operand | ps Operation | PMLK, constant, | WORD | Linear interpolation step number (0~150)
step D,Z,R,ZR
OP4 Axis PMLK, constant, WORD Operation axis setting
setting D.ZR.ZR (Bit0: axis X, Bit1: axis Y)

¥ PMLK means P, M, L and K areas.

(a) Starts linear interpolation with axes set in OP4 (Axis setting)

(b) For axis setting, set the each Bit corresponding to each axis
15 ~ 2 Bit 1Bit OBit
Not used Axis Y | Axis X

Since XBF-PDO2A has 2 axes, set OP4 as 3.
(c) For detail on linear interpolation, refer to “9.2”

(d) D device signal (axis X in Operation, etc) which used in the example above is an assumption that saving the axis state

value in D device area with SRD command.
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6.3.6 Circular Interpolation (Command: CIN)
(1) Program

M[;-I;DID? DD[I}E))E;D.D DI}[I}-}EiD.D DDI??E;DJ DDI?}[!;D.‘I | cIN 1 : 001500
Circular Fods Xin Pods Y in Fods Xemor  fds Y emor Step
interpolatio  operatin operation numbier
n
(2) Description
Device Description
MO00007 | Circular interpolation
D00000.0 | Axis X in operation
D00000.1 | Axis X error status
D00100.0 | Axis Y in operation
D00100.1 | Axis Y error status
D01500 Operation step
Command CIN Direct start
OP1 Slot Constant WORD | Slot No. installed with positioning module
OP2 Axis PMLK, constant, WORD | Command axis (0: axis X, 1: axis Y)
D,ZR,ZR
Operand | p3 Operation | PMLK, constant, WORD | Circular interpolation step number (0~150)
step D,Z,R,ZR
OP4 Axis PMLK, constant, WORD Operation axis setting
setting D.ZR.ZR (Bit0: axis X, Bit1: axis Y)

¥ PMLK means P, M, L and K areas.

(a) Starts linear interpolation with axes set in OP4 (Axis setting)

(b) For axis setting, set the each Bit corresponding to each axis
15 ~ 2 Bit 1Bit OBit
Not used Axis Y | Axis X

Since XBF-PDO2A has 2 axes, set OP4 as 3.

(c) For detail on linear interpolation, refer to “9.2”

(d) D device signal (axis X in Operation, etc) which used in the example above is an assumption that saving the axis state
value in D device area with SRD command.
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6.3.7 Simultaneous Start (Command : SST)

MOD004 C{0000.0 CO0100.0 D000, DO0100.1
7| 1/ 1/} /1 s
(2) Description
Device Description
M00004 Simultaneous start
D00000.0 Axis X in operation
D00000.1 Axis X error status
D00100.0 Axis Y in operation
D00100.1 Axis Y error status
D01300 Axis X simultaneous start step
D01400 Axis Y simultaneous start step
Command SST Linear interpolation
OP1 Slot Constant WORD | Slot No. installed with positioning module
OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
Operand OP3 | Axis X step | PMLK,constant,D,Z,R,ZR | WORD | Axis X operation step number (0~150)
OP4 | Axis Y step | PMLK constant,D,Z,R,ZR | WORD | Axis Y operation step number (0~150)
OPS5 | Axis Zstep | PMLK constant,D,Z,R,ZR | WORD | Axis X operation step number (0~150)
OP6 | Axis setting | PMLK,constant,D,Z,R,ZR | WORD | Simultaneous start axis setting

¥ PMLK means P, M, L and K areas.

(a) Simultaneous command is the command operates simultaneous steps saved in ‘operation axis(OP6)’ at a time.

(b) Axis setting is set by setting the bits to the axis

15 ~ 2 Bit

1 Bit

0 Bit

Not use

Axis Y

Axis X

Since XBF-PDO02A has 2 axes, set OP4 as 3.
(c) In case of XBF-PDO2A, there is no axis Z, value in OP5 is meaningless.
(d) D device signal (axis X in Operation, etc) which used in the example above is an assumption that saving the axis state value in

D device area with SRD command.
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6.3.8 Speed/Position Switching Control (Command : VTP)

(1) Program

_r|PI DI DUT;TJ D“qul1.1 [ 1
Speed/posit Pods X in Fods ¥ emor Speed
ion operatin control
0 switching
(2) Description
Device Description
M00008 Axis X speed/position switching control input
D00000.0 Axis X in operation
D00000.1 Axis X error state
D00001.1 Axis X in speed control
Command VTP Speed/position switching control
Operand OP1 | Slot Constant WORD | Slot No. installed with positioning module
OP2 | Axis | PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)

¥ PMLK means P, M, L and K areas.

(a) If speed/position switching control is executed in the state of speed control operation, it shall be switched to position control and
positioning operation is executed with the position set in the speed control.
(b) For detail description about speed/position switching control, refer to “9.2.9 Speed/Position Switching Control”

(c) D device signal (axis X Signal in Operation, etc) which used in the example above is an assumption that saving the axis state

value in D device area with SRD command.
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6.3.9 Position/Speed Switching Control (Command : PTV)

(1) Program

00009 DODDOD.O  DOO00DO DO00o1 .0
—P| N /1 | | LT !
Position/sp iz Xin fods X emor I position
eed operatin control
switching
(2) Description
Device Description
M00009 Axis X position/speed switching control input
D00000.0 Axis X in operation
D00000.1 Axis X error state
D00001.0 Axis X in position control
Command PTV Position/speed switching control
Operand OP1 | Slot Constant WORD | Slot No. installed with positioning module
OP2 | Axis | PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)

% PMLK means P, M,

L and K areas.

(a) If position/speed switching control is executed during position control operation, it is converted to speed control, operates at the
speed set during position control and stops by executing deceleration stop.

(b) For the detail description about position/speed switching control, refer to “9.2.15 Position/Speed Switching Control”.

(c) D device signal (axis X in Operation, etc) which used in the example above is an assumption that saving the axis state value in D
device area with SRD command.
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6.3.10 Deceleration Stop (Command : STP)
(1) Program

_M[}-“[iI}IDA D I}I?[}-Eil}.[}- D D?H’Eim | TP : I 001500
DEC. stop Fods Xin Pods X emor DEC. time
! operatin
(2) Description
Device Description
MOOO0A Axis X deceleration stop input
D00000.0 Axis X in operation
D00000.1 Axis X error state
D01500 Axis X deceleration stop time set
Command STP Deceleration stop
OP1 Slot Constant WORD | Slot No. installed with positioning
module
Operand OoP2 Axis PMLK,constant,D,Z,R,ZR WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Deceleration PMLK,constant,D,Z,R,ZR WORD | deceleration time
time (0 ~ 65,535 ms)

% PMLK means P, M, L and K areas.

(a) Deceleration stop carry out the command in deceleration, acceleration and equal speed areas.

(b) Deceleration time means the time required from deceleration start to stop and it is available to set from 0 ~ 65,535ms. But if setting
as “0”, it stops only by deceleration time set at the beginning of operation.

(c) If deceleration stop command is executed in speed sync., position sync., it stops speed sync., position sync. depending on current
operation control state.

(d) D device signal (axis X in Operation, etc) which used in the example above is an assumption that saving the axis state value in D
device area with SRD command.
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6.3.11 Synchronous Start by Position (Command : SSP)

(1) Program
ﬂg”lﬂz DD?DDID'D DD?E,[?D'1 | st 1 DOTI00  DO1200 : 0 o |
Direct start Puis Xin Puds ¥ emor Hoiis target Pz X
operatin address operation
0 speed
_M[:E.DIDC DD?}DID'D DD?}DID'1 55P 1 1 100000 1 0 I_
Posttion Podg Yin Pods Y emor
I synch operation
(2) Description
Device Description
MO0000C Axis X synchronous start by position input
M00002 Axis X direct start input
D00000.0 Axis X in operation
D00000.1 Axis X error signal
D00100.0 Axis Y in operation
D00100.1 Axis Y error state
Command SSP Synchronous start by position
OP1 Slot Constant WORD | Slot No. installed with positioning module
OP2 Axis PMLK,constant,D,ZR,ZR | WORD | Command axis (0: axis X, 1: axis Y)
Operand | OP3 | Main axis position | PMLK,constant,D,Z,R,ZR DINT | Position of sub axis to operate
OP4 | Operation step PMLK,constant,D,Z,R,ZR | WORD | Sub axis operation step No. (0~ 150)
OP5 Main axis PMLK,constant,D,ZR,ZR | WORD | Main axis (0: axis X, 1: axis Y)

X PMLK means P, M, L and K areas.

(a) If the command of synchronous start by position is executed, it becomes in operation state but motor does not operate actually.

At the point that axis X as main axis setting starts and its current position is 100,000, axisY will start and the motor will operate.
(b) For the detail description about position synchronous start, refer to “9.4.2 position synchronous control”

(c) D device signal (axis X in Operation, etc) which used in the example above is an assumption that saving the axis state value in D

device area with SRD command.
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6.3.12 Synchronous Start by Speed (Command : SSS)

(1) Program
MooDo2 DOo0oon.o DO0oD0.1
el N | st | : DOT100  DO1200 ! ! L
Direct start Fods Xin Fods X emor Fods target Fods X
operatin address operation
speed
| MOODOE Do0100.0 DOO100A1 _ -
Pt/ /] _sss ! ! ~ !
Speed Fods Yin Fods Y emor
gynich. operation
(2) Description
Device Description

MOOOOE | Axis Y speed synchronous start input
M00002 Axis X direct start input
D00000.0 | Axis X in operation
D00000.1 | Axis X error state
D00100.0 | Axis Y in operation
D00100.1 | Axis Y error state

Command SSS Synchronous start by speed
OP1 Slot Constant WORD | Slot No. installed with positioning module
OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: X axis, 1: Y axis)
Operand | OP3 Main axis ratio PMLK,constant,D,Z,R,ZR | WORD | Speed sync. main axis ratio (1~65,535)
OP4 | Subordinate axis ratio | PMLK,constant,D,Z,R,ZR | WORD | Speed sync. sub axis ratio (1~65,535)
OP5 Main axis PMLK,constant,D,Z,R,ZR | WORD | Main axis (0 : X axis, 1:Y axis, 2 : Encoder)

X PMLK means P, M, L and K areas.

(a) In the example program above, if the command of synchronous start by speed is executed, axis Y (subordinate axis) is indicated
as ‘in operation’ but the motor does not operate. If operating axis X set as the main axis, axis Y (subordinate axis) is operated
depending on the designated ratio between main axis(OP3) and sub axis(OP4).

(b) For example, if main axis ratio is 2, sub axis ratio is 1, when main axis moves by 4000, sub axis moves 2000.

(c) For the detail description about speed sync., refer to “9.4.1 Speed Synchronous Start Control”.

(d) D device signal (axis X in Operation, etc) which used in the example above is an assumption that saving the axis state value in D
device area with SRD command.
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6.3.13 Position Override (Command : POR)
(1) Program
MD[;DIDZ DD?DDID'D DD?ﬂEim [ DsT 1 DO1100 DO1200 |_
Direct start Pods Xin Fods ¥ emor Pods target Pods X
operatin addrezs operation
0 speed
MDII}jI}IDF DE?E}?D'D DDI??}E;DJ coR 1 — I-
Posttion Pz Xin Puis ¥ emor Ovemide
overide operatin goal
1 position
(2) Description
Device Description
MOOOOF Axis X position override input
M00002 Axis X direct start input
D00000.0 Axis Xl in operation
D00000.1 Axis X error state
D01100 Goal position value
D02800 Position override value
Command POR Position override
OP1 Slot Constant WORD | Slot No. installed with positioning module
Operand OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Position value | PMLK constant,D,ZRZR | DINT | Go@l position value to change
(Absolute coordinate)

X PMLK means P, M, L and K areas.

(a) If position override is executed before reaching goal position, goal position shall be changed by the value set in D02800, based on
the start-up starting position. If executing positioning position override after passing a position to execute position override, it stops

at the current position.
(b) For the detail description about position override, refer to “9.5.2 Position Override”.

(c) D device signal (axis X in Operation, etc) which used in the example above is an assumption that saving the axis state value in D

device area with SRD command.
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6.3.14 Speed Override (Command : SOR)
(1) Program
Mo oot POt [ost 1 DO1100  DO1200 : : |
Direct start Puds Xin Puds ¥ emor Puis target Pz X
operatin address operation
0 speed
M[Iﬁtgnlu DE?BDIG.D Dn[I)E:fDIDJ on 1 : - l—
Speed Puds Xin Puis ¥ emor Owvemide
1] ovemide operatin speed
(2) Description
Device Description
M00012 Axis X speed override input
M00002 Axis X direct start input
D00000.0 Axis X in operation
D00000.1 Axis X error state
D01200 Goal speed value
D01600 Speed override value
Command SOR Speed override
OP1 Slot Constant WORD | Slot No. installed with positioning module
Operand | OP2 Axis PMLK,constant,D,Z,R,ZR WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Speedvalue | PMLK,constant,D,Z,R,ZR | DWORD | Goal speed value to change

X PMLK means P, M, L and K areas.

(a) Speed override value (OP3) will be set as “% ” or “Speed value” depending on the value which set on “speed override” in common

parameter.

(b) If unit of speed override value is %, the setting area is from 1 to 65,535, it means 0.01% ~ 655.35%.

(c) If unit of speed override value is speed value, setting area is from 1 to speed limit value. The speed limit value is set on “Speed

limit value” of basic parameter and unit of speed override value depends on unit of axis.
(d) For the detail description about speed override operation, refer to “9.5.3 Speed Override”.

(e) D device signal (axis X in Operation, etc) which used in the example above is an assumption that saving the axis state value in D

device area with SRD command.
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6.3.15 Position Assigned Speed Override (Command : PSO)
(1) Program
M[;[;nlnz DD?JEDID'D DD?E;DIM | DsT 1 DO1100 DO01200 [ i | L
Direct start Fods X¥in Pods ¥ emor Fods tanget Fods X
operatin address operation
0 speed
M[;EPIH DD?DDID'D DD?EPID'1 PSO 1 0 002800 DO1600 L
PS50 start Pods Xin Fods ¥ emor Cvemide Owvemide
operatin goal speed
1 position
(2) Description
Device Description
M00013 Axis X position assigned speed override input
M00002 Axis X direct start input
D00000.0 | Axis X in operation
D00000.1 | Axis X error state
D01200 Goal speed value
D01600 Speed override value
D02800 Position value to execute speed change
Command XPSO Position assigned speed override
OP1 Slot Constant WORD ::gg u|210. installed with positioning
Operand | OP2 Axis PMLK,constant,D,Z,R,ZR WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Position value | PMLK,constant,D,Z,R,ZR DINT Position value to change the speed
OP4 | Speed value PMLK,constant,D,Z,R,ZR | DWORD | Goal speed value to change

X PMLK means P, M, L and K areas.

(a) Speed override value (OP3) will be set as “%” or “Speed value” depending on the value which set on “speed override” in common

parameter.

(b) If unit of speed override value is %, the setting area is from 1 to 65,535, it means 0.01% ~ 655.35%.

(c) If unit of speed override value is speed value, setting area is from 1 to speed limit value. The speed limit value is set on “Speed

limit value” of basic parameter and unit of speed override value depends on unit of axis.

(d) In the example program above, axis X position assigned speed override input(M00013) become “on” to execute position assigned
speed override after axis X direct start input (M00002) become “on”. When the position of axis X is located at the position where

set at D02800, the speed will be changed to the value set at D01600.
(e) For the detail description about position assigned speed override operation, refer to “9.5.4 Position Assigned Speed Override”.

(f) D device signal (axis X in Operation, etc) which used in the example above is an assumption that saving the axis state value in D

device area wit

h SRD command.
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6.3.16 Inching Operation (Command : INCH)
(1) Program

MD0014 DOO0o00.0 DDO000.1
1ol 1 /] 1 4] INCH 1 | DD1000
1P| 141 171 L
Inching Fods X in Pads X emor Inching
! start operatin amourt

(2) Description

Device Description
MO00014 Axis X inching operation input
D00000.0 Axis X in operation
D00000.1 Axis X error state

D01000 Axis X inching value

Command XINCH Inching operation

OP1 Slot Constant WORD | Slot No. installed with positioning module
Operand | OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)

OP3 | Position value PMLK,constant,D,Z,R,ZR DINT | Position value to move for inching operation

X PMLK means P, M, L and K areas.

(a) It carries out theincremental coordinate operation by inching operation speed set in manual operation parameter as much as
position value (OP3).
(b) For the detail description about inching operation, refer to “9.3.2 Inching Operation”.

(c) D device signal (axis X in Operation, etc) which used in the example above is an assumption that saving the axis state value in D

device area with SRD command.
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6.3.17 Start Step No. Change (Command : SNS)
(1) Program

MD0013 DOD000.0 DOD000.1

(2) Description

Device Description

M00018 Axis X start step No. change input

D00000.0 Axis X in operation

D00000.1 Axis X error state

D01300 Axis X start step no. to change

P |/ |41 SNS 1 DO1300
Start step Fods ¥in Fods X emor Pods ¥ step
change operatin number

Command SNS Start step No. change
OP1 Slot Constant WORD | Slot No. installed with positioning module
Operand | OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)

OP3 | StepNo. | PMLK,constant,D,Z,R,ZR

WORD

step No. to change with start step (1~150)

X PMLK means P, M, L and K areas.

(a) Change the current step into the step value which set on step no.(OP3)

(b) It is not available to be executed in operation.

(c) D device signal (axis X in Operation, etc) which used in the example above is an assumption that saving the axis state value in D

device area with SRD command.
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6.3.18 Repeat Step No. Change (Command : SRS)
(1) Program

M00015 DO0000.0 DOD000.1

P | | /1 |/ | SNS 1 0 001300
Repeat Auis Xin Puds ¥ emar Fuds ¥ step
step no. operatin number

change

(2) Description
Device Description
MO00019 Axis X start step No. change input
D00000.1 Axis X error state
D01300 Axis X repeat step no. to change

Command XSRS Repeat step No. change

OP1 Slot Constant WORD | Slot No. installed with positioning module
Operand | OP2 Axis PMLK,constant,D,ZR,ZR | WORD | Command axis (0: axis X, 1: axis Y)

OP3 | Step No. PMLK,constant,D,ZR,ZR | WORD | step No. to change into repeat step (0~150)

X PMLK means P, M, L and K areas.

a
b
c
d

Change repeat step into the step value which set on step no.(OP3).

Repeat step No. change is available for command execution even during positioning operation.

The detail description about “9.5.8 Repeat Operation Step no. Change”.

D device signal (axis1 Signal in Operation, etc) which used in the example above is an assumption that saving the axis state value
in D device area with SRD command.

—_~ o~~~
—_ — — —
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6.3.19 M code Release (Command : MOF)

MOF 1

(1) Program
MOOD1A  DOODDDO.D  DODODOD.3
1P | 1/} 1/}
M code Fods X in M code on
] release operatin
(2) Description
Device Description
MOOO1A Axis X M code release input

D00000.1 | Axis X error state
D00000.3 | Axis X M code signal
Command MOF M code release
Operand OP1 | Slot Constant WORD | Slot No. installed with positioning module
P OP2 | Axis | PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)

X PMLK means P, M, L and K areas.

(@) When M code occurs, M code signal and M code No. are released at the same time (M code and M code No
and 0, respectively).
(b) It is available to be executed in operation.
(c) D device signal (axis X in Operation, etc) which used in the example above is an assumption that saving the axis state value in D
device area with SRD command.

. are changed to OFF
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6.3.20 Current Position Preset (Command : PRS)
(1) Program

MO001B DOoDDo.o DO0000.1 .

P |41 |1 | FRS 1 | DOZ500
Cument Huds Xin Hods ¥ emor Position
position operatin

preset
(2) Description
Device Description

MO0001B Axis X current position preset input
D00000.0 Axis X in operation
D00000.1 Axis X error state

D02900 axis1 preset position value
Command PRS Current position preset
OP1 Slot Constant WORD | Slot No. installed with positioning module
Operand | OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Position value PMLK,constant,D,Z,R,ZR DINT | Current position value to change

X PMLK means P, M, L and K areas.

(@) The command that change the current position value to the designated position (OP3).
(b) If current position preset command is executed in the origin unsettled state, positioning state signal (bit) is ON and the current
position is changed by setting value (OP3).

(c) D device signal (axis X in Operation, etc) which used in the example above is an assumption that saving the axis state value in D

device area with SRD command.

6-23



Chapter 6 Command

6.3.21 Encoder Preset (Command : EPRS)

(1) Program
MDE.[TC EPRS DO2510
Encoder Encoder

preset position

(2) Description

Device Description
MO0001C Encoder preset input
D02910 Encoder preset position value
Command EPRS Encoder preset
OP1 Slot Constant WORD | Slot No. installed with positioning module
Operand | OP2 Axis PMLK,constant,D,Z,R,ZR WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Setting value | PMLK constant,D,Z,R,ZR DWORD | Encoder value to change

X PMLK means P, M, L and K areas.

(a) This is the command that changes the current position to the designated position (OP3).
(b) Since there can be only one encoder in positioning module, value of OP2 is meaningless.
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6.3.22 Single Teaching (Command: TEA)
(1) Program

MO001D DOC000.0 DO0000.1 |

P | /] | /1 TEA 1 DO3000 D01300 DO3010 003012
Single Pods Xin Pods ¥ emor Teaching Huis ¥ step Teaching Teaching
teaching operation data number method item
(2) Description
Device Description
MO0001D | Axis X single teaching input
D00000.0 | Axis X in operation
D00000.1 | Axis X error status
D03000 | Teaching
D01300 | Teaching step
D03010 | Select RAM/ROM teaching
D02000 Select position/speed
Command TEA Single teaching
OP1 Slot of = WORD | Slot No. installed with positioning module
OP2 Axis PMLK constant,D.Z,R.ZR WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Teaching | pyLK constant,D,ZR,ZR | WORD | Data value for teaching
value
Operand OP4 | Teaching | pyLK constant,D,ZR,ZR | WORD | step number for teaching (0~150)
step
OP5 | Teaching | pyMLK constantD zZRZR | WORD | 0:RAM teaching 1:ROM teaching
method
OP6 | Teaching | pyLK constant,D,ZR,ZR | WORD | 0-position, 1:speed
item
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X PMLK means P, M, L and K areas.

(a) This command changing goal position or goal speed among operation data of positioning module. At this time,
according to teaching method (OP5), if you select RAM teaching, the changed value is effective while module’s

power is on. If you select ROM teaching, the changed values is kept after power is off.

(b) Teaching is available while relevant axis is operating. But when relevant axis is operating, teaching of current step

number is not available.

(c) Since operation data of positioning module is saved in flash memory, frequency of ROM teaching is limited to

100,000.

(d) D device signal (axis X in Operation, etc) which used in the example above is an assumption that saving the axis state value in

D device area with SRD command.
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6.3.23 Teaching Array (Command : TEAA)
(1) Program

el TWR 1 ! D02000 5|
11 L
White
Teaching
data

MooD20 DO0oDD.o DO0DD0. 1
P |/ |/ | TEAA 1 0 DO1300 DO3010 Do3m:2 003014 I_

Teaching Huis ¥in Pods ¥ emor Puis X step Teaching Teaching Mumber of
amay operation number method itemn teaching

(2) Description
Device Description
MO0O1F | Axis X teaching data setting input
M00020 | Axis X teaching array input
D00000.0 | Axis X in operation
D00000.1 | Axis X error state
D02000 Axis X teaching array data leading address

Command TEAA Teaching Array
OP1 Slot Constant WORD | Slot No. installed with positioning module
OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)

OP3 | Teaching step PMLK,constant,D,Z,R,ZR | WORD | leading step No. for teaching (0~150)
Operand | OP4 | Teaching method | PMLK,constant,D,Z,R,ZR | WORD | 0:RAM Teaching, 1:ROM Teaching
OP5 | Teaching item PMLK,constant,D,Z,R,ZR | WORD | 0:Position teaching 1:Speed teaching

OP6 ’\#g:g;;gf PMLK,constant,D,Z,R,ZR WORD | Number of step for Teaching (1~16)

X PMLK means P, M, L and K areas.

(a) This is the command that change the goal position or goal speed (OP5) among the operation data to the number as many as
from the designated step (OP3) to the number of teaching (OP6). In the case of operating RAM teaching according to the
teaching method (OP3), the changed value is maintained during APM is connected to power. In the case of operating ROM
teaching, it is maintained without power connection of APM.

(b) Teaching is available to be executed in operation of teaching axis but won'’t be executed when the step operating is in the area of
step to do teaching.

(c) The number of times for ROM teaching is not limited because operation data of positioning module is saved on flash memory.

(d) Before executing teaching array, teaching data should be set in the teaching array setting area. For teaching array data setting,
refer to TWR command.

(e) D device signal (axis X in Operation, etc) which used in the example above is an assumption that saving the axis state value in D
device area with SRD command.
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6.3.24 Teaching Array Data Setting (Command: TWR)

(1) Program

| | Twr 1 : D02000 5|
Write
Teaching
0 data
_M[;DPDIED DD?E,[?D'D DD[I:'EFiD'-I | TEAA 1 001300 Do3010 D032 DO30714 l_
Teaching Fodz Xin Pods ¥ emor Fodz ¥ step Teaching Teaching Mumber of
amay operation number method item teaching
(2) Description
Device Description
MOO001F Axis X Teaching array data setting input
M00020 Axis X Teaching array input
D00000.0 Axis X in operation
D00000.1 Axis X error state
D02000 Axis X Teaching array data leading address
Command TWR Teaching Array Data Setting
OP1 Slot Constant WORD | Slot No. installed with positioning module
Operand OoP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
OP3 Device PMLK,D,Z,R,ZR WORD | Leading device No. with teaching array data
OP3 | Number of data | PMLK constant,D,ZR,ZR | WORD | Number of data to save

X PMLK means P, M, L and K areas.
(a) Teaching data must be set in teaching array data setting area before teaching array is executed.

(b) Teaching array is not executed only by executing teaching array data setting command. Please refer to teaching array command

(TEAA).

(c) According to the leading No. of device, the data are set in teaching array data area as follows.

(e) Teaching array data can be set by using PUT command. For this, refer to memory address of “5.1.1 Teaching data” and “6.1.2

No. Device NO. Teaching array data
1 Device + 0 Teaching array data 1
2 Device + 2 Teaching array data 2
3 Device + 4 Teaching array data 3
4 Device + 6 Teaching array data 4
5 Device + 8 Teaching array data 5
6 Device + 10 Teaching array data 6
7 Device + 12 Teaching array data 7
8 Device + 14 Teaching array data 8
9 Device + 16 Teaching array data 9
10 Device + 18 Teaching array data 10
11 Device + 20 Teaching array data 11
12 Device + 22 Teaching array data 12
13 Device + 24 Teaching array data 13
14 Device + 26 Teaching array data 14
15 Device + 28 Teaching array data 15
16 Device + 30 Teaching array data 16

Internal Memory Writing”. If use PUT command in the example program above, it displayed like the picture below.
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The example program below the X-axis to the internal memory from hO0OCO to h00C9 of address D2000 from teaching
data 1 (low) to teaching data 5 (high), 10-word data is stored.

_W}|DPDI1F | PUTP 1 hO0CE DO2000 10
Write
Teaching
data
< Teaching Data Memory address >
Memory address (HEX)
X Axis Y Axis Teaching data
Cco 100 Teaching Data 1 (Low)
C1 101 Teaching Data 1 (High)
C2 102 Teaching Data 2 (Low)
C3 103 Teaching Data 2 (High)
C4 104 Teaching Data 3 (Low)
C5 105 Teaching Data 3 (High)
C6 106 Teaching Data 4 (Low)
C7 107 Teaching Data 4 (High)
C8 108 Teaching Data 5 (Low)
C9 109 Teaching Data 5 (High)

(f) D device signal (axis X in Operation, etc) which used in the example above is an assumption that saving the axis state value in D

device area with SRD command.
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6.3.25 Basic Parameter Teaching (Command : TBP)
(1) Program

MDE.DIN DD?E,EiD'D DD?Eﬁm | TEF 1 DO3000 Do3mz
Basic iz Xin Fodis ¥ emor Teaching Teaching
parameter operation data tem
teaching
(2) Description
Device Description
M00021 Axis X basic parameter setting input
D00000.0 Axis X in operation
D00000.1 Axis X error state
D03000 Parameter value
D03012 Parameter items
Command TBP Basic parameter Teaching
OP1 Slot Constant WORD ﬁqlg(tj u|210. installed with positioning
Operand | OP2 Axis PMLK,constant,D,Z,R,ZR WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Parameter value PMLK,constant,D,Z,R,ZR DWORD | Parameter value to change
OP4 | Parameter item PMLK,constant,D,Z,R,ZR WORD | Parameter item to change (1~19, hFF)

X PMLK means P, M, L and K areas.

(a) This is the command that changes the value of the item (OP4) which already set among basic parameter items to setting value
(OP3). At this time, teaching data is saved in RAM and for permanent presser. For permanent preservation, write to flash
memory using WRT command.

(b) Basic parameter setting command is unavailable to be executed when the axis is operating.

(c) Basic parameter items

S\Z:}::f ltems Setting Range

1 Speed limit value 1 ~2,000,000[pulse/S]
2 Bias speed 1 ~2,000,000[pulse/S]
3 Acc. Time 1
4 Acc. Time 2
5 Acc. Time 3
6 Acc. Time 4
7 Dec. Time 1 0~ 65,535 [ms]
8 Dec. Time 2
9 Dec. Time 3
10 Dec. Time 4
11 SW upper limit -2,147,483,648 ~ 2,147,483,647 [pulse]
12 SW lower limit -2,147,483,648 ~ 2,147,483,647 [pulse]
13 Backlash compensation | 0 ~ 65,535 [pulse]
14 Detect upper/lower imit

during constant speed 0: Not detect, 1: detect

operation
15 Positioning complete 0:Dwell time, 1:Inposition,
condition 2:Dwell time AND Inposition, 3:dwell time or inposition

16 Use of upper/lower limit | 0: Not use, 1: Use
17 Pulse output level 0: Low Active, 1: High Active
18 Pulse output mode 0: CW/CCW, 1: PLS/DIR
19 M code output mode 0: None, 1: With, 2: After
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(e) For the change value (OP3) setting range of each basic parameter item (OP4) which already set, refer to “4.2 Basic Parameter

Content”

(f) D device signal (axis X in Operation, etc) which used in the example above is an assumption that saving the axis state value in D

device area with SRD command.

(9) If you want to set entire item of basic parameter with one execution of TBP command, set hFF(255) at OP4. At this time, basic

parameter should be saved in the following address. The data in the following address doesn't affect the operation. To apply to

operation, use TBP command.

Memory address
(HEX) Contents Setting range
Axis X | Axis Y
g? 183 Speed limit value 1 ~ 2,000,000[pulse/s]
gg 185 Bias speed 1 ~ 2,000,000[pulse/s]
C4 104 Acc. Time 1
C5 105 Acc. Time 2
C6 106 Acc. Time 3
C7 107 Acc. Time 4
C8 108 Dec. Time 1 0~ 65,535 [ms]
C9 109 Dec. Time 2
CA 10A Dec. Time 3
CB 10B Dec. Time 4
gg ::88 SW upper limit
-2,147,483,648 ~ 2,147,483,647 [pulse]
CE 10E SW lower limit
CF 10F
DO 110 Backlash compensation 0 ~ 65,535 [pulse]
Detect upper/lower imit
D1 111 during constant  speed | O: Not detect, 1:detect
operation
D2 112 Positioning complete | 0:Dwell t?me, 1:Inpositio_n., . N
condition 2:Dwell time AND Inposition, 3:Dwell time or Inposition
D3 113 Use of upper/lower limit 0: Not use, 1: Use
D4 114 Pulse output level 0: Low Active, 1: High Active
D5 115 Pulse output mode 0: CW/CCW, 1: PLS/DIR
D6 116 M code output mode 0: None, 1: With, 2: After
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6.3.26 Homing/Manual Parameter Teaching (Command : THP)

(1) Program
_W}|DPDI22 DD?E;EiD'D DD?EF;“ | THF 1 0 DO3000 Do3amz2
Home Fods Xin Pz X emor Teaching Teaching
parameter operation data item
| teaching
(2) Description
Device Description
M00022 Axis X homing parameter teaching input
D00000.0 | Axis X in operation
D00000.1 | Axis X error state
D03000 Parameter value
D03012 Parameter ltems
Command THP Homing parameter Teaching
OP1 Slot Constant WORD | Slot No. installed with positioning module
Operand OP2 Axis PMLK,constant,D,ZR,ZR | WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Parameter value | PMLK,constant,D,Z,R,ZR DINT | Parameter value to change
OP4 | Parameter item PMLK,constant,D,Z,R,ZR | WORD | Parameter items to change (1~14, hFF)

X PMLK means P, M, L and K areas.

(a) This is the command that changes the value of the item (OP4) which already set among homing/manual parameter items to
setting value (OP3). At this time, teaching data is saved in RAM and for permanent presser. For permanent preservation, write to
flash memory using WRT command.

(b) Homing parameter setting command is unavailable to be executed when the axis is operating.

(c) Homing parameter item is as follows.

Setting Value Items Setting value
1 Origin address -2,147,483,648 ~ 2,147,483,647 [pulse]
2 Homing high speed
3 Homing low speed 1 ~ 2,000,000 [pulse/s]
4 Home compensation -32,768 ~ 32,767 [pulse]
5 Homing acc. Time
6 Homing dec. time 0 ~ 65,535 [ms]
7 Homing dwell time
8 Homing mode 1:DOG/HOME(Off), 1:DOG/HOME(On), 2: DOG
3: U.L.Limit/Home, 4: U.L.Limit
9 Homing direction 0:CW, 1:CCW
10 JOG high speed
11 J0G low speed 1 ~ 2,000,000 [pulse/s]
12 JOG acc. time 0 ~ 65,535[ms]
13 JOG dec. time 0 ~ 65,535[ms]
14 Inching speed 1 ~ 65,535[pulse/s]

(e) For the change value (OP3) setting range of each homing parameter item (OP4) which already set, refer to “4.3.1 Homing/Manual

Parameter Content”
(f) D device signal (axis X in Operation, etc) which used in the example above is an assumption that saving the axis state value in D

device area with SRD command.

(g) If you want to set entire item of basic parameter with one execution of THP command, set hFF(255) at OP4. At this time, basic

parameter should be saved in the following address.
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Memory address

(HEX) Contents Setting range
Axis X | Axis Y
Co 100 -
c1 101 Origin address -2,147,483,648 ~ 2,147,483,647 [pulse]
2 102 . .
83 183 Homing high speed
1 ~2,000,000[pulse/s]
c4 104 Homing high speed
C5 105 oming high spee
C6 106 Home compensation
c7 107 Homing acc. Time -
C8 108 Homing dec. time 0~ 65535 [ms]
C9 109 Homing dwell time
. 0: DOG/HOME(Off), 1:DOG/HOME(On), 2: DOG,
CA 10A Homing mode 3: U.L LimittHOME, 4: U.L .Limit
CB 10B Homing direction 0:Cw, 1:CCW
cc 106 JOG high speed
CD 10D
1~ 2,000,000[pulse/s]
CE 10E JOG high speed
CF 10F gh spee
DO 110 JOG acc. time 0 ~ 65,535[ms]
D1 111 JOG dec. time 0 ~ 65,535[ms]
D2 112 Inching speed 1 ~ 65,535[pulse/s]
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6.3.27 1/0 Signal Parameter Teaching (Command : TSP)
(1) Program

ﬂ[ﬂzg DD?EﬁD'D DD?IE[?DJ | Tsp 1 : D03000
Input signal Fodis Xin Pz X emar Teaching
parameter operation data
n| teaching
(2) Description
Device Description
M00023 Axis X input signal parameter teaching input
D00000.0 | Axis X in operation
D00000.1 | Axis X error state
D03000 Parameter value
Command TSP Input signal parameter Teaching
OP1 Slot Constant WORD | Slot No. installed with positioning module
Operand | OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Parameter value | PMLK,constant,D,Z,R,ZR | WORD | parameter value to change

¥ PMLK means P, M, L and K areas.

(a) This is the command that changes the value of the item (OP4) which already set among Input/output signal parameter items to

setting value (OP3). At this time, relevant teaching data is saved in RAM. For permanent preservation, use to flash memory using
WRT command.

(b) Input/output signal operation parameter setting command is unavailable to be executed when the axis is operating.

(c) The input signal applied with each bit of the value to be set in parameter item is as follows. If each bit is set, it operates as “B

contact point”. If they are clear, it operates as “A contact point”
Bit Signal
High limit signal
Low limit signal
DOG Signal
HOME signal
Inposition signall
Deviation counter clear singal
6~15 Not used|

G| WIN|—~(O
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6.3.28 Common Parameter Teaching (Command : TCP)

(1) Program

MOD024 DO0000.0 DOooooA
P f | /] | /] TCP 1 DO3000 Doam2
Comman Puiz Xin Fodis X emor Teaching Teaching
parameter operation data item
teaching
(2) Description
Device Description
M00024 | Common parameter setting input
D02100 | Parameter value
D02102 | Parameter items
Command XSCP Common parameter Setting
OP1 Slot Constant WORD ilg(tju'glo. installed with positioning
Operand | OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Parameter value | PMLK constant,D,ZR,ZR | DINT | parameter value to change
OP4 | Parameteritem | PMLK constant,D,Z,R,ZR | WORD | Parameter item to change (1~4, hFF)

X PMLK means P, M, L and K areas.

(a) This is the command that changes the value of the item (OP4) which already set among common parameter items to setting
value (OP3). At this time, relevant teaching data is saved in RAM. For permanent preservation, use to flash memory using WRT

command.

(b) Common parameter item is as follows.

Setting value Item Setting range
L Encoder max. value -2147483648 ~ 2147283647
2 Encoder min. value
3 Speed override method 0 : % override, 1 : spd. override
4 Encoder input signal 0: CW/CCW, 1 :PLS/DIR, 2: PHASE

(c) For the change value (OP3) setting range of each common parameter item (OP4) which already set, refer to “4.4.1 Common

Parameter Content”

(d) If you want to set entire item of basic parameter with one execution of TCP command, set hFF(255) at OP4. At this time, basic

parameter should be saved in the following address.

Memory address
- (HEX) - Contents Setting range

Axis X Axis Y

8(1) 18? Encoder max. value

& 102 -2,147,483,648 ~ 2,147,483,647 [pulse]

C3 103 Encoder min. value

C4 104 Speed override method 0 : % override, 1 : spd. override

C5 105 Encoder input signal 0: CW/CCW, 1 :PLS/DIR, 2: PHASE
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6.3.29 Operation Data Teaching (Command: TMD)
(1) Program
M0ODO25 ~ DO0D0D.0  DOOODO.1

Y | /] | /] | TMD 1 I DO3000 Do3aniz DO1300
Operation Hods ¥in Auds ¥ emar Teaching Teaching Puds ¥ step
data operation data item number
teaching

(2) Description
Device Description
M00025 Axis X Operation data setting input
D00000.0 | Axis X in operation
D00000.1 | Axis X error state
D03000 Operation data value
D03012 Operation data items
D01300 Teaching step

Command TMD Operation data setting
0P1 Slot Constant WORD alg(tju'l;lo. installed with positioning
OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)

Operand | OP3 | Operation data value PMLK,constant,D,Z,R,ZR DINT | Operation data value to change
OP4 | Operation data item PMLK,constant,D,Z,R,ZR | WORD | Operation data item (1~16, hFF)

OP5 Step No. PMLK,constantD,ZR,ZR | WORD gﬂﬁrgé')"“ data step No. to change

X PMLK means P, M, L and K areas.

(a) This is the command that changes the item (OP4) of a step which already set on OP5 among operation data items to setting
value (OP3). At this time, relevant teaching data is saved in RAM. For permanent preservation, use to flash memory using WRT
command.

(b) Operation data setting command is unavailable to be executed when the axis is operating.

(c) Item of operation data is as follows.

Setting value ltem Setting range

1 Goal address

) Cir. Int. aux. point -2,147,483,648 ~ 2,147,483,647 [pulse]
3 Speed 1 ~ 2,000,000 [pulse/s]

4 Dwell time 0 ~ 65,535[ms]

5 M code number 0 ~ 65,535

6 Cir. Int. turns 0 ~ 65,535

7 Operation method 0:single, 1:repeat

8 Control method 0:position control, 1:speed control
9 Operation pattern 0:End, 1:Keep, 2:CONT

10 Coordinate 0:Absolute, 1:Incremental

11 Cir. Int. size 0:Arc<180 1:Arc>=180

12 Acc. no. 0~3

13 Dec. no. 0~3

14 Cir. Int. mode 0:MID, 1:CENTER, 2:RADIUS
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Setting value ltem Setting range
15 Cir. Int. direction 0:CWw, 1:CCW
16 Repeat step number

(d) For the change value (OP3) setting range of each position data item (OP4) which already set, refer to “4.6.1 Operation Data

Content”

(e) If you want to set entire item of basic parameter with one execution of TMD command, set hFF(255) at OP4. At this time, basic
parameter should be saved in the following address.

Memory address
(HEX) Contents Setting range

Axis X | Axis Y

Co 100

o1 101 Goal address

Cc2 102 Gir. Int. aux. point -2,147,483,648 ~ 2,147,483,647 [pulse]

C3 103 - Nt aux. p

C4 104

5 105 Speed 1 ~ 2,000,000 [pulse/s]

C6 106 | pwell time 0 ~ 65,535[ms]

Cc7 107 M code number 0 ~ 65.535

c8 108 Cir. Int. turns 0 ~ 65.535

C9 109 Operation method 0: single, 1:repeat

CA 10A Control method 0:position control, 1:speed control

CB 10B Operation pattern 0:END. 1:KEEP. 2:CONT

cC 10C Coordinate 0:ABS. 1:INC

CD 10D Cir. Int. size 0:Arc<180 1:Arc>=180

CE 10E Acc. no. 0~3

CF 10F Dec. no. 0~3

DO 110 | Cir. Int. mode 0:MID, 1:CENTER, 2:RADIUS

D1 111 Cir. Int. direction 0:CW. 1:COW

D2 112 Repeat step number 1~150
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6.3.30 Parameter/Operation Data Save (Command : WRT)
(1) Program

MOD02E DO00D0.0 DODooo.A
W I
Iy ¥ 1 | waT 1 D03300
Flash Save Hods ¥in Pods ¥ emar Puds setting
9 operation

(2) Description

Device Description

M00026 Axis X parameter/operation data save input
D00000.1 | Axis X error state

Command WRT Parameter/operation Data save
OP1 Slot Constant WORD | Slot No. installed with positioning module

Operand | OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Selection axis | PMLK,constant,D,Z,R,ZR | WORD | Axis to save data

X PMLK means P, M, L and K areas.

(a) This is the command that saves the parameter data & operation data of selected axis on Flash memory.

(b) The current parameter & operation data of selected axis will be saved on Flash memory. It is also maintained when the power is
off.

(c) OP2 is reference operand to execute command. Select between 0 and 1.

(d) Parameter/operation data save command is unavailable to be executed when the axis is operating. Execute it when all axis are
not in operation.

(e) Set the selection axis by setting each bit of axis.
15 ~ 2 Bit 1Bit 0Bit
Not used Axis Y | Axis X

That is, if set h0003, axis X, axis Y will be set to execute parameter/operation data save.
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6.3.31 Emergency Stop (Command : EMG)

(1) Program

MO0027

EMG 1

1P |
EMG stop

(2) Description

Device Description
M00027 | Axis X internal emergency stop input
Command EMG Emergency stop
Operand OP1 | Slot Constant WORD | Slot No. installed with positioning module
P OP2 | Axis | PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)

X PMLK means P, M, L and K areas.

(a) Execute internal emergency stop command to command axis.
(b) In case of EMG stop, it stops promptly without deceleration.
(c) The example program above is the command stop axis X emergently.
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6.3.32 Error Reset (Command : CLR)

(1) Program

Mo0023 DO0000.1 )
P | CLR 1 | 1 L|
3| Emorreset  fwis X emor
(2) Description
Device Description
M00028 Axis X error reset input
D00000.1 | Axis X error state
Command CLR Error reset
OP1 Slot Constant WORD | Slot No. installed with positioning module
OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
Operand 0: Not cancel output inhibition
OP3 | Cancel output inhabition | PMLK,constant,D,Z,R,ZR | WORD | ,: put Inn
1: cancel output inhibetion

X PMLK means P, M, L and K areas.

(a) This is the command that reset the error occurred on command axis.
(b) Decides whether to cancel output inhibition or not according to value of OP3
(c) In the above example, resets the error occurred on axis X and cancels output inhibition.

6-39




Chapter 6 Command

6.3.33 Operation State Reading (Command: SRD)
(1) Program

MOD0Zs B
—t. ISHD 1 0  D04000

Reading
status

(2) Description
Device Description

F00029 Axis operation status reading input
D04000 Leading address to save operation status of axis X

Command SRD Operation state reading
OP1 | Slot Constant WORD | Slot No. installed with positioning module
OP2 | Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)

Ol Leading No. of device to read and save the current state
OP3 | Device PMLK,D,Z,R,ZR WORD value '

X PMLK means P, M, L and K areas.

(a) This is the command that checks the operation state of command axis and save it on designated device.
(b) The current state will be saved like items below depending on leading no. of device.

Device No. Size State
Device WORD Operation State Information (Up)
Device + 1 WORD Operation State Information (Down)
Device + 2 WORD Axis Information
Device + 3 WORD External Input/Output Signal State
Device + 4 -
Device + 5 DINT Current Position
Device + 6
Device + 7 DWORD Current Speed
Device + 8 WORD Step No.
Device + 9 WORD M Code No.
Device + 10 WORD Error state
Device + 11
Device + 12 DINT Encoder Value

(c) It is able to read the current state of axis with GET command. At this time, refer to memory address of “5.1.2 State Information’
and “6.1.1 Internal Memory Reading”. If use GET command in the example above, it is as follows. In addition, it is able to read the

states that you need with GET command.
| o |

GET 1 hO1CO 004000 31
1 I L
Operation hisl in
status operation

reading
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Chapter 7 Function Block

7.1 Common Issues of Function Block
(1) The functions and directions of the following I/0O parameter are common for positioning function block.

Category |Parameter 1'?;;2 Description
Execution request of function block
REQ BOOL | - Function block is executed if “0>1” (edge or level) as long as the connection
condition is met during the program.
Base position number
BASE | USINT |- This is.the area where the base number on which positioning module is
installed is set.
Input - Setting range: 0 ~ 7
Base position number
SLOT | USINT |- This iS. the area where the slot number on which positioning module is
installed is set.
- Setting range: 0~ 7
Axis number used
AXIS USINT | -1 ~4: axis1 ~ axis4
“Error 6” is generated if a value out of the setting range is set
Indicates function block execution end state
DONE | BOOL |- “1”is outputted if function block is executed completely without error and
maintained until the next execution; if an error occurs, it outputs “0”
Output —
Error state indication
STAT | USINT | - If an error occurs during function block execution, it generates the error
number.

(2) For the data types which usually used on function block are as follows.

No. Initial Data Types Size(Bit) Range
1 BOOL Boolean 1 0,1
2 | SINT Short Integer 8 -128 ~ 127
3 | USINT Unsigned Short Integer 8 0~ 255
4 | INT Integer 16 -32,768 ~ 32,767
5 UINT Unsigned Integer 16 0 ~ 65,535
6 | DINT Double Integer 32 -2,147,483,648 ~ 2,147,483,647
7 UDINT Unsigned Double Integer 32 0 ~4,294,967,295
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7.2 Function Block of Positioning Module

Here describes the positioning function blocks.

No. Name Description Operation note
1 APM CRD Operation state code information read Level 7.3.1
2 APM_SRD Operation state bit information read Level 7.3.2
3 APM_ENCRD Encoder value read Level 7.3.3
4 APM_SBP Basic parameter teaching Edge 7.4.1
5 APM_SHP Homing/manual parameter teaching Edge 7.4.2
6 APM_SIP External I/O signal parameter teaching Edge 7.4.3
7 APM_SCP Common parameter teaching Edge 7.4.4
8 APM_SMD Operation data teaching Edge 7.4.5
9 APM TEA Position/speed teaching (ROM. RAM) Edge 7.4.6
10 APM ATEA Position/speed teaching (ROM. RAM) Edge 747

- (Array type)

11 APM WRT Parameter/operation data save Edge 748
12 APM ORG Homing start Edge 7.5.1
13 APM_DST Direct start Edge 75.2
14 APM IST Indirect start Edge 7.5.3
15 APM LIN Linear interpolation Edge 754
16 APM_CIN Circular interpolation Edge 7.5.5
17 APM SST Simultaneous start Edge 7.5.6
18 APM STP Deceleration stop Edge 7.5.7
19 APM EMG Emergency stop Edge 7.5.8
20 APM INC Inching operation Edge 7.6.1
21 APM_SSP Position synchronization Edge 7.71
22 APM_SSS Speed synchronization Edge 7.7.2
23 APM POR Position override Edge 7.8.1
24 APM SOR Speed override Edge 7.8.2
25 APM PSSO Positioning speed override Edge 7.8.3
26 APM PTV Position/speed switching control Edge 784
27 APM VTP Speed/position switching control Edge 7.8.5
28 APM_SNS Start step No. change Edge 7.8.6
29 APM SRS Repeat step No. change Edge 7.8.7
30 APM PRS Current position preset Edge 7.8.8
31 APM_EPRE Encoder value preset Edge 7.8.9
32 APM_RST Error reset Edge 7.9.1
33 APM_FLT Floating home setting Edge 7.10.1
34 APM_MOF M code release Edge 7.10.2

1. Dedicated commands of positioning module are executed in rising edge. Therefore, it operates when the input
condition is “On”. If you want it to operate again, the input condition has to be “Off” first, then be “On”. But,
APM_SRD, APM_CRD, APM_ENCRD will be operated by high level. Therefore, it continues to operate
during the input condition is “On”. If the input condition become “Off”, it does not operate.
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7.3 Function Block related to Module Information Read
7.3.1 Operation Information Read (APM_CRD)

Form of Function Block Description
Input
REQ : Request for execution of function block
APM_CRD BASE : Set the base no. with module
BOOL— REQ DONE ~BOOL SLOT : Set the slot no. with module

US|INT - BASE STAT UINT AXIS : Axis to command
USINTH sLoT eAR U INT (0: axis X. 1: axis Y)

Output
USINT— AXIS CA [=DINT DONE : Maintain 1 after first operating

CV [~UDINT STAT : Output the error no. in operation
STEP [~UINT ERR : Display error
MCD FUINT CA : Display the current position

CV : Display the current speed
STEP : Step no. of the current operation data
MCD : Display the current M code value

(1) Read the axis state of current operation designated in the axis of designated positioning module with BASE (Base no.
of Positioning module) and SLOT (Slot no. of Positioning module).

(2) The operation information is saved in parameter set on output of function block.

(3) Set an axis to command and the value 0 and 1 are available to be set. If you set wrongly, “Error6” arises.

(4) You can monitor current position, current speed, operation data step no. and M code value of axis or use them as a

condition in user’s program.
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7.3.2 Operation State Bit Information Read (APM_SRD)

Description

: Request for execution of function block
BASE : Set the base no. with module

SLOT : Set the slot no. with module

AXIS : Axis to command

(0: axis X. 1: axis Y)

DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

Form of Function Block
Input
REQ
APM_SRD
BOOL < REQ DONE | BOOL
USINT < BASE STAT FUINT
USINTH SLOT ST1 |-B0OL[8] | Output
USINT— AXIS ST2 BOOL[8]
ST3 FB0OOL[8] X
sT4 -800L (8] oy
ST5 -B0OL[8] ST3 -
ST6 +B00L[8] ST4:
s17 b-BooL[8] ST5:
ST6 :
ST7 :

: State 1

State 2
State 3
State 4
State 5
State 6
State 7

(1) Give “Bit Information of Current operation reading” command to the axis designated as the axis of positioning module

with BASE (Base no. of Positioning module) and SLOT (Slot no. of Positioning module).

(2) The bit information about the state of current operation is saved in parameter set on ST1 ~ ST7.

(3) The contents of output parameters, ST1 ~ ST7 are important information necessarily applied in the program.

Des. Bit Description Bit Description
[0] | Operating(0:STOP, 1:BUSY) [4] ?f(i:%i”mpl eti‘l’r‘]) state(0:Uncompletion,
ST [1] Error state [5] -
[2] Positioning completion [6] Stop
[3] M code On signal(0:0ff, 1:0n) [7] -
[0] High limit detection [4] In acceleration
[1] Low limit detection [5] In stable speed
ok [2] Emergent Stop [6] In deceleration
[3] Direction(0:Forward, 1:Reverse) [7] In dwell
[0] Axis1 in positioning control [4] In circular interpolation operation
[1] Axis1 in speed control [5] In homing operation
ST [2] In linear interpolation [6] In position synchronous start operation
[3] - [7] In speed synchronous start operation
[0] In JOG low operation [4] -
T4 [1] In JOG high operation [5] -
[2] In inching operation [6] -
[3] - [7] -
[0] Main axis information [4] -
ST5 [1] 1: axis X, 2: axis Y, 4: Encoder [5] -
[2] [6] -
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Des. Bit Description Bit Description

[3] Axis state (0: main axis, 1: sub axis) [7] -

[0] - [4] High limit signal

[1] - [5] Low limit signal
ST6

[2] - [6] Origin signal

[3] - [7] DOG signal

[0] - [4] In-position signal

[1] - [5] Declination counter clear output signal
ST7

[2] - [6] -

[3] - [7] -
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7.3.3 Encoder Value Read (APM_ENCRD)

Form of Function Block

Description

BOOL —
USINT —
USINT

APM_ENCRD
REQ DONE
BASE STAT

SLOT  ENC_VAL

—BOOL
—UINT
—UDINT

Input

REQ

: Request for execution of function block

BASE : Set the base no. with module
SLOT : Set the slot no. with module
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation
ENC_ VAL : Current value of encoder

(1) Give “Encoder Reading” command to the axis designated as the axis of positioning module with BASE (Base no. of

Positioning module) and SLOT (Slot no. of Positioning module).

(2) The current encoder value is displayed on ENC_VAL
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7.4 Parameter/Operation Data Teaching Function Block
7.4.1 Basic Parameter Teaching (APM_SBP)

Form of Function Block Description
Input
APM_SBP REQ : Request for execution of function block
800l 4 rea - DONE LB0ooL BASE : Set the base no. with module
7 B SLOT : Set the slot no. with module
USINT o BASE STAT = UINT AXIS : Axis to command
USINT—H SLOT BP_VAL : Basic parameter to change
USINTH AXIS out tBP_NO : ltem no. of basic parameter to change
| utpu
USINT = BP_NO DONE : Maintain 1 after first operating
UDINT— BP_VAL STAT : Output the error no. in operation

(1) Give “Basic Parameter Teaching” command to the axis designated as the axis of positioning module with BASE (Base
no. of Positioning module) and SLOT (Slot no. of Positioning module).

(2) Parameter value modified by basic parameter teaching command is valid within power connection. If you want to keep
the parameter without power connection, save the value in flash memory APM_WRT

(Parameter/Operation Data Saving command) after basic parameter teaching.
(3) The value that need to be set in basic parameter is as follows.

Value Items Setting Range

1 Speed Limit 1~2,000,000[pulse/s]

) Bias speed 1 ~2,000,000[pulse/s]

3 Acc. Time 1

4 Acc. Time 2

5 Acc. Time 3

6 Acc. Time 4 0 ~ 65,535 [ms]

7 Dec. Time 1

8 Dec. Time 2

9 Dec. Time 3

10 Dec. Time 4

11 SW upper limit -2,147,483,648 ~ 2,147,483,647 [pulse]
12 SW lower limit -2,147,483,648 ~ 2,147,483,647 [pulse]
13 Backlash compensation 0 ~ 65,535 [pulse]

14 S/W limit detect 0: not detect, 1: detect

15 Position complete condition S?évs;\llletliln:?c?r’ i1n:pl>nspi)t(i)§|i1ﬁ0n’2: dwell time and inposition,
16 Upper/lower limit 0: not use, 1: use

17 Pulse output level 0: Low Active, 1: High Active

18 Pulse ouput mode 0: CW/CCW, 1: PLS/DIR

19 M code output mode 0: None, 1: With, 2: After
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7.4.2 Homing/Manual Parameter Teaching (APM_SHP)

Form of Function Block Description
Input
APM_SHP REQ : Request for execution of function block

BOOL < REQ DONE +BoOL BASE : Set the base no. with module
USINTH BASE STAT LUINT SLOT : Sgt the slot no. with module
USINT4 sLoT AXIS : Axis to command .

HP_NO : Item no. of homing/manual parameter to

USINT— AXIS modify
USINT = HP_NO HP_VAL : Homing/manual parameter value to

DINT— HP_VAL modify

Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

(1) Give “Homing Parameter Setting” command to the axis designated as the axis of positioning module with BASE (Base
no. of Positioning module) and SLOT (Slot no. of Positioning module).

(2) Parameter value modified by homing parameter teaching command is valid within power connection. If you want to keep
the parameter without power connection, save the value in flash memory APM_WRT
(Parameter/Operation Data Saving command) after basic parameter teaching

(3) The homing/manual parameter items and setting values are as follows.

S\,eatltL|1eg Items Setting Range
1 Homing position -2,147,483,648 ~ 2,147,483,647 [pulse]
2 High speed for homing 1 ~ 2,000,000 [pulse/s]
3 Low speed for homing
4 Home compensation -32,768 ~ 32,767 [pulse]
5 Homing Acc. Time
6 Homing Dec. Time 0 ~ 65,535 [ms]
7 Homing Dwell Time
. 0:DOG/HOME(Off), 1:DOG/HOME(On), 2:DOG
8 Homing mode 3:U.L.Limit/Home, 4:U.L.Limit
9 Homing direction O:Forward, 1:Reverse
10 JOG high speed 1 ~ 2,000,000 [pulse/s]
11 JOG low speed
12 JOG acceleration time (ms) 0 ~ 65,535[ms]
13 JOG deceleration time (ms) 0 ~ 65,535[ms]
14 Inching speed 1 ~ 65,535[pulse/s]
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7.4.3 1/0 Signal Parameter Teaching (APM_SIP)

Form of Function Block Description
APILSIP input REQ : Request for execution of function block
BOOL - REQ DONE [~ BOOL BASE : Set the base no. with module
USINT — BASE STAT =UINT SLOT : Set the slot no. with module
USINT—H SLOT AXIS : Axis to command
USINTH AXIS IP_VAL : External signal parameter value to modify
UINTH 1P VAL Set the corresponding signal for each Bit
Output

DONE : Maintain 1 after first operation
STAT : Output the error no in operation

(1) Give “Input Signal Parameter Setting” command to the axis designated as the axis of positioning module with BASE
(Base no. of Positioning module) and SLOT (Slot no. of Positioning module).

(2) Parameter value modified by input signal parameter teaching command is valid within power connection. If you want to
keep the parameter without power connection, save the value in flash memory APM_WRT
(Parameter/Operation Data Saving command) after basic parameter teaching

(3) Set an axis to command from 0 ~1. If you set wrongly, “Error6” arises.

(4) The setting value of each setting area of external signal has the meaning as below.

0 : A contact, 1 : B contact

(5) The I/O signal parameter items and setting values are as follows.
Bit Signal
Upper limit signal
Lower limit signal
DOG signal
HOME signal
In-position signal
Deviation counter clear output signal
Not used

QB (WIN|~ (O

(2]
1§
-
[6)]
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7.4.4 Common Parameter Teaching (APM_SCP)

Form of Function Block Description
Input
APM_SCP REQ : Request for execution of function block
- BASE : Set the base no. with module
BOOL - REQ DONE [-BO0L SLOT : Set the slot no. with module
USINT —{ BASE STAT =UINT AXIS : Axis to command
USINTH SLOT CP_NO : Item no. of common parameter to modify
USINTH AXIS CP_VAL : Common parameter value to modify
USINT CP_NO Output
0 - DONE : Maintain 1 after first operation
INT— CP_VAL STAT : Output the error no in operation

(1) Give “Common Parameter Setting” command to the axis designated as the axis of positioning module with BASE (Base
no. of Positioning module) and SLOT (Slot no. of Positioning module).

(2) Parameter value modified by common parameter teaching command is valid within power connection. If you want to
keep the parameter without power connection, save the value in flash memory APM_WRT

(Parameter/Operation Data Saving command) after basic parameter teaching
(3) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.

(4) The common parameter items and setting values are as follows.

Setting Item Setting range
value
! Encoder max. value -2,147,483,648 ~ 2,147,283,647
2 Encoder min. value
3 Speed override method 0 : % override, 1 : speed override
4 Encoder input signal 0: CW/CCW, 1 :PLS/DIR, 2: PHASE
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7.4.5 Operation Data Teaching (APM_SMD)

Form of Function Block Description
Input
APH_SMD REQ : Request for execution of function block
BOOL - REQ DONE [-B00L BASE : Set the base no. with module
USINT < BASE STAT FUINT SLOT : Set the slot no. with module
USINTH SLOT AXIS : Axis to command
USINTH AXIS STEP : Step no. to modify

MD_NO : Iltem no. of operation data to modify

USINT— STEP MD_VAL : Operation data value to modify
USINT— MD_NO Output
DINT< MD_VAL DONE : Maintain 1 after first operation

STAT : Output the error no in operation

(1) Give “Operation Data Teaching” command to the axis designated as the axis of positioning module with BASE (Base
no. of Positioning module) and SLOT (Slot no. of Positioning module).

(2) Parameter value modified by operation data teaching command is valid within power connection. If you want to keep
the parameter without power connection, save the value in flash memory APM_WRT
(Parameter/Operation Data Saving command) after basic parameter teaching

(3) In case “STEP” is 0, it changes current step.

(4) The operation data items and setting values are as follows.
Setting value Item Setting range
! Goal address -2,147,483,648 ~ 2,147,483,647 [pulse]
2 Cir. Int. aux. point
3 Speed 1 ~ 2,000,000 [pulse/s]
4 Dwell time 0 ~ 65,535[ms]
5 M code number 0 ~ 65,535
6 Cir. Int. turns 0 ~ 65,535
7 Operation method 0:single, 1:repeat
8 Control method 0:position control, 1:speed control
9 Operation pattern 0:End, 1:Keep, 2:CONT
10 Coordinate 0:Absolute, 1:Incremental
11 Cir. Int. size 0:Arc<180 1:Arc>=180
12 Acc. no. 0~3
13 Dec. no. 0~3
14 Cir. Int. mode 0:MID, 1:CENTER, 2:RADIUS
15 Cir. Int. direction 0:Cw, 1:CCW
16 Repeat step number 1~150
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7.4.6 Single Teaching (APM_TEA)

Form of Function Block

Description

BOOL - RAM/ROM
BOOL - POS/SPD

DINT— TEA_VAL

APM_TEA
BOOL < REQ DONE
USINT < BASE STAT
USINTH SLOT
USINT—H AXIS
UINT— STEP

— BOOL
—UINT

Input
REQ : Request for execution of function block
BASE : Set the base no. with module
SLOT : Set the slot no. with module
AXIS : Axis to command
STEP : Set the step no. to do teaching (0~150)
RAM/ROM : Selection of RAM/ROM teaching
0 : RAM teaching, 1 : ROM teaching
POS/SPD : Selection of position/speed teaching
0 : Position, 1 : Speed
TEA_VAL : Set the teaching value
Output
DONE : Maintain 1 after first operation
STAT : Output the error no in operation

(1) Give “Teaching Array” command to the axis designated as the axis of positioning module with BASE (Base no. of

Positioning module) and SLOT (Slot no. of Positioning module).

(2) Speed teaching is for user to use random speed value in a operation data of specified step and position teaching is for

user to use random position value in a operation data of specified operation step.

(3) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.

(4) You may set step no.(0~150) of operation data on STEP. If you set wrongly, “Error11” arises.

(5) Parameter value modified by teaching command and setting RAM/ROM as “0” is valid within power connection. If you

want to keep the parameter without power connection, execute teaching command with setting “1” on RAM/ROM or

save the modified parameter value on Flash memory with APM_WRT (Parameter/Operation Data Saving command)

after teaching.
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7.4.7 Teaching Array (APM_ATEA)

Form of Function Block Description
Input
REQ : Request for execution of function block
APM_ATEA BASE : Set the base no. with module
BOOL < REQ DONE ~B0OOL SLOT : Set the slot no. with module
USINTH BASE STAT FUINT AXIS : Axis to command (0: axis X. 1: axis Y)
USINT sLoT STEP : Set the step no. to do teaching (0~150)
RAM/ROM : Selection of RAM/ROM teaching
USINT— AXIS 0 : RAM teaching, 1 : ROM teaching
UINT— STEP POS/SPD : Selection of position/speed teaching
BOOL— RAM/ROM 0 : Position, 1 : Speed
BOOL P0OS/SPD TEA_CNT ;Seﬁéhe no. of data to do teaching
USINT— TEA_CNT TEA_VAL : Set the teaching value
DI NT[ 16] —{ TEA_VAL Output
DONE : Maintain 1 after first operation
STAT : Output the error no in operation

(1) Give “Teaching Array” command to the axis designated as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).

(2) Speed teaching is for user to use random speed value in a operation data of specified step and position teaching is for
user to use random position value in a operation data of specified operation step.

(3) This command is for modifying maximum 16 goal positions/speed value at once with teaching array function block.

(4) In SLOT, this command is used in extension module. If you set 0 “Error3” arises

(5) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.

(6) You may set step no.(0~150) of operation data on STEP. If you set wrongly, “Error11” arises.

(7) You may set the no. of data to do teaching on TEA_CNT and do teaching max. 16. If you set wrongly, “Error11” arises.

(8) Parameter value modified by teaching command and setting RAM/ROM as “0” is valid within power connection. If you
want to keep the parameter without power connection, execute teaching command with setting “1” on RAM/ROM or
save the modified parameter value on flash memory with APM_WRT (Parameter/Operation Data Saving command)
after teaching. When PLC is writing in flash memory, you can’t execute the instruction.(refer to Appendix
1 ,ErrorCode176)
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7.4.8 Saving Parameter/Operation Data (APM_WRT)

Description

Form of Function Block
APM_WRT
BOOL 4 REQ DONE |~B0OOL
USINT - BASE STAT FUINT
USINT—H SLOT
USINT—H AXIS
USINT— WRT_AXIS

Input
REQ : Request for execution of function block
BASE : Set the base no. with module
SLOT : Set the slot no. with module
AXIS : Axis to command
WRT_AXIS : Saving axis setting (by setting bit)
Bit0: axis X, Bit1: axis Y
Output
DONE : Maintain 1 after first operation
STAT : Output the error no in operation

(1) Give “Basic Parameter Setting” command to the axis designated as the axis of positioning module with BASE (Base no.

of Positioning module) and SLOT (Slot no. of Positioning module).

(2) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.

(3) If function block is executed normally, the current operation parameter and data which saved on WRT_AXIS are saved

on Flash memory and maintain the data without the power connection.

(4) For setting of WRT_AXIS, set bit relevant to each axis

15 ~ 2 Bit

1Bit

OBit

Not Use

Axis Y

Axis X
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7.5 Start/Stop Function Block
7.5.1 Homing Start (APM_ORG)

Form of Function Block Description
Input
APNLORG REQ : Request for execution of function block
BOOL - REQ DONE —BOOL BASE : Set the base no. with module

USINT - BASE STAT UINT SLOT : Set the slot no. with module

USINTH sSLoT AXIS : Axis to command
Output

USINT- AXIS DONE : Maintain 1 after first operation

STAT : Output the error no in operation

(1) This is the command that give homing command to positioning module.

(2) This is the command to find the origin of machine by Direction, Correction, Speed, Address and Dwell set on parameter
of each axis for homing according to the homing access.

(3) Give “Homing” command to the axis designated as the axis of positioning module with BASE (Base no. of Positioning

module) and SLOT (Slot no. of Positioning module).
(4) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.

(5) If homing command is executed normally, it starts homing according to “homing method” of “homing parameter”.
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7.5.2 Direct Start (APM_DST)

Form of Function Block Description
Input
REQ : Request for execution of function block
APM_DST BASE : Set the base no. with module
SLOT : Set the slot no. with module
Bo0L < REQ DONE -B00L AXIS : Axis to command
USINT — BASE STAT =UINT ADDR : Goal position address setting
USINTH SLOT -2147483648 ~ +2147483647
USINTH AXIS SPEED : Goal speed setting
DINTH ADDR DWELL : Dwell time setting
0 ~ 65535[ms]
UDINT— SPEED M code : M code value setting
UINT— DWELL POS/SPD: control method setting
UINT — MCODE 0: position control, 1: speed control
BOOL < POS/SPD ABS/INC: Coordinates setting
0: Absolute, 1: Incremental
Ug?%: ﬁg& TIME_SEL: Acc./Dec, time number setting
Output
DONE : Maintain 1 after first operation
STAT : Output the error no in operation

(1) Give “Direct Start” command to the axis designated as the axis of positioning module with BASE (Base no. of Positioning
module) and SLOT (Slot no. of Positioning module).
(2) This is for operating by setting goal position address, operation speed, dwell time, M code, control method, coordinates

setting and no. of Acc./Dec time, not by operation data.

(3) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.
(4) If the value set on SPEED, TIME_SEL is out of setting range, “Error11” will occur on STAT.

(5) For TIME_SEL, set the bit relevant to each setting as follows.

7 ~ 4 Bit 3 ~ 2 Bit 1~0Bit
0 : Dec. time 1 0 : Acc. time 1
Not use 1: Dec. t?me 2 1:Acc. t'ime 2
2 : Dec. time 3 2 : Acc time 3
3:Dec. time 4 3:Acctime. 4
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7.5.3 Indirect Start (APM_IST)

Form of Function Block Description
Input
APM_IST
- REQ : Request for execution of function block

BOOL 4 REQ DONE —BOOL BASE : Set the base no. with module
USINT - BASE STAT [=UINT SLOT : Set the slot no. with module
USINT— SLOT AXIS : Axis to command
USINTH AXIS STEP : Set the step no. to do teaching

0~150
UINT - STEP Output

DONE : Maintain 1 after first operation
STAT : Output the error no in operation

(1) Give “Indirect Start” command to the axis designated as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).

(2) This is for operating by setting operation step no. of axis which set as an operation data.

(3) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.

(4) If the value set on STEP is out of the setting range (0~150), “Error11” arises on STAT.

(5) If set STEP to 0, it operates the current step.
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7.5.4 Linear Interpolation (APM_LIN)

Form of Function Block Description
Input
REQ : Request for execution of function block
APM_LIN BASE : Set the base no. with module
BOOL — REQ DONE +B0OOL SLOT : Set the slot no. with module
USINT < BASE STAT FUINT LIN_AXIS: linear interpolation axis
(fixed as 3 in XGB positioning module)
USINT— SLOT STEP : Step no. to operate
USINT— LIN_AXIS Output
UINTH STEP DONE : Maintain 1 after first operation
STAT : Output the error no in operation

(1) Give “Linear Interpolation” command to the axis designated as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).

(2) Linear interpolation is executed with step set in STEP of designated step
(3) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.

(4) In case STEP is 0, linear interpolation is executed with current step.
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7.5.5 Circular interpolation (APM_CIN)

Form of Function Block Description
Input
APM_CIN REQ : Request for execution of function block

BOOL - REQ DONE ~BOOL BASE : Set the base no. with module

USINT < BASE STAT —UINT SLOT : Set the slot no. with module
AXIS : Axis to command

USINT— SLOT STEP : Step no. to operate
USINT < MST_AXIS RATIO : Ellipse ratio(%)
USINT 4 SLV AXIS DEG: Operating angle

UINT- STEP Output

T DONE : Maintain 1 after first operation

STAT : Output the error no in operation

(1) Give “circular Interpolation” command to the axis designated as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).

(2) This is the command that execute circular interpolation with main axis set in MST_AXIS and sub axis set in SLV_AXIS
according to operation data set in STEP

(3) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.
(4) In case STEP is 0, command is executed with current step.
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7.5.6 Simultaneous Start (APM_SST)

Form of Function Block

Description

BOOL
USINT
USINT =
USINT
UINT =
UINT
UINT—

APM_SST

REQ

BASE
SLOT
SST_AXIS
X_STEP
Y_STEP
Z_STEP

DONE
STAT

—BOOL
—UINT

Input
REQ : Request for execution of function block
BASE : Set the base no. with module
SLOT : Set the slot no. with module
SST_AXIS : Simultaneous axis setting
X_STEP: axis X step number
Y_STEP: axis Y step number
Z STEP: not used
Output
DONE : Maintain 1 after first operation
STAT : Output the error no in operation

(1) Give “Simultaneous Start” command to the axis designated as the axis of positioning module with BASE (Base no. of

Positioning module) and SLOT (Slot no. of Positioning module).

(2) This is for starting 2axis at once.

(3) If you set a value out of setting range, “Error6” arises. Set with each bit as follows.

7bit

6bit

5bit

4bit

3bit

2bit

1bit

Obit

Axis Y

Axis X

(4) Set the step no. of each axis to execute simultaneous start on X_STEP ~Y_STEP.
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7.5.7 Deceleration Stop (APM_STP)

Form of Function Block Description
Input
REQ : Request for execution of function block
APM_STP BASE : Set the base no. with module
BOOL < REQ DONE |+ BOOL SLOT : Set the slot no. with module
AXIS : Axis to command
USINT - BASE STAT UINT DEC_TIME : Decelerating stop time
USINT - SLOT 0: Acc./Dec. time applied when start
| operating
USINT o AXIS 1~ 65,535: 1 ~ 65,535ms
UINT— DEC_TIME Output
DONE : Maintain 1 after first operation
STAT : Output the error no in operation

(1) Give “Decelerating Stop” command to the axis designated as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).

(2) If receive the stop command by operation data, it will stop operating and continue to operate by start command.

(3) If “Decelerating Stop” is executed in speed/position and synchronization, speed/position and synchronization will stop
depending on the state of the current operation control.

(4) “Decelerating Stop” may be executed in not only acc./dec. area but also steady speed area.

(5) Deceleration time means the time between the point of start decelerating and the point of stop and may be set to 0 ~
65,535ms. But, if it is set to “0”, it will stop by the time set at the starting of operation.

(6) Decelerating time means the time between the speed limit of basic parameter and stop.
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7.5.8. Emergency Stop (APM_EMG)

Form of Function Block Description
Input
APMLENG REQ : Request for execution of function block
BOOL — REQ OONE —BOOL BASE : Set the base no. with module
USINT o BASE STAT UINT SLOT : Set the slot no. with module
USINT— SLOT Output

DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

(1) Give “Emergency Stop” command to the axis designated as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).

(2) This command is for immediate stop. The axis to execute this command will stop.
(3) If EMG stop is executed, state of axis becomes error, output inhibition, origin-not fixed state. When you start operation

again, reset error, cancel output inhibition and fix origin again.
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7.6 Manual Operation Function Block
7.6.1 Inching Operation (APM_INC)

Form of Function Block Description
Input
APMLINC REQ : Request for execution of function block
BOOL - REQ DONE —BOOL BASE : Set the base no. with module
USINT < BASE STAT UINT SLOT : Set the slot no. with module
USINTH sLoT AXIS : Axis to command
USINTH AXIs INCH_VAL: gmoun_t of movement by Inching
peration
DINT— INCH_VAL -2,147,483,648 ~ 2,147,483,647
Output

DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

(1) Give “Inching Operation” command to the axis designated as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).
(2) This command is a kind of manual operation for process a minute movement as an operation of fixed amount.

(3) Speed of inching operation is set on manual operation parameter.

(4) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.
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7.7 Synchronization Start Function Blocks
7.7.1 Position Synchronization (APM_SSP)

Description

Form of Function Block
APM_SSP

BOOL < REQ DONE ~BOOL
USINT < BASE STAT UINT
USINT— SLOT

USINT— AXIS

UINT— STEP

USINT— MST_AXIS

DINT— MST_ADDR

Input

Output

REQ : Request for execution of function block
BASE : Set the base no. with module
SLOT : Set the slot no. with module
AXIS : Axis to command
STEP : Step no. to operate
0~150
MST_AXIS : Set the main axis
0: axis X, 1: axis Y
MST_ADDR : Set the position of main axis
-2,147,483,648 ~ 2,147,483,647

DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

(1) Give “Synchronization Start” command to the axis designated as the axis of positioning module with BASE (Base no. of

Positioning module) and SLOT (Slot no. of Positioning module).
(2) Operate operation step set by command axis after main axis comes to the position of synchronization.

(3) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.

(4) You may set the main axis on MST_AXIS with O or 1. If you set wrongly, “Error6” arises.
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7.7.2 Speed Synchronization (APM_SSS)

Form of Function Block Description
Input
REQ : Request for execution of function block
BASE : Set the base no. with module
SLOT : Set the slot no. with module
APM_SSS AXIS : Axis to command
BOOL o REQ DONE |BOOL 0: X axis
1:Y axis
- BASE -
USINT AS STAT =UINT MST_AXIS : Set main axis
USINT— SLOT 0: X axis
USINT— AXIS 1: Y axis
2: encoder
USINT— MST_AXIS MST_RAT : Set speed rate of main axis
UINT— MST_RAT 1~65,535
SLV_RAT : Set speed rate of sub axis
UINT—H SL -
SLVRAT 1~65,535
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

(1) Give “Speed Synchronization” command to the axis designated as the axis of positioning module with BASE (Base no.
of Positioning module) and SLOT (Slot no. of Positioning module).

(2) This command is for operating at the operation speed ratio between main axis and subordinate axis.

(3) There is no rule about size of the speed ratio between main/sub axis. If the speed ratio of main axis is bigger than sub’s,
the main axis will move faster than sub axis. If the speed ratio of sub axis is bigger than main’s, the sub axis moves

faster than main.
(4) You may set an Axis to Command with following values. If you set wrongly, “Error6” arises.

0: axis X, 1: axis Y
(5) You may set the main axis on MST_AXIS with following values. If you set wrongly, “Error6” arises.

0: axis X, 1: axis Y, 2: encoder

7-25



Chapter 7 Function Block

7.8 Modification Function Block
7.8.1 Position Override (APM_POR)

Form of Function Block Description
Input
REQ : Request for execution of function block
APM_POR BASE : Set the base no. with module
BOOL —{ REQ DONE —B0OOL SLOT : Set the slot no. with module
USINT < BASE STAT UINT AXIS : Axis to command
USINTH sSLOT POR_ADDR : Set a new goal position
USINTA Axis -2,147,483,648 ~ 2,147,483,647
Output
OINT— POR_ADDR DONE : Maintain 1 after first operating

STAT : Output the error no. in operation

(1) Give “Position Override” command to the axis designated as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).

(2) This command is for changing the goal position in operation.

(3) If execute position override after pass the position to execute position override, it will stop at the current position
(

(

4) Set the goal position to modify on POR_ADDR.’
5) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.
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7.8.2 Speed Override (APM_SOR)

Form of Function Block

Description

BOOL
USINT —
USINT
USINT
UDINT—H

APM_SOR
REQ DONE
BASE STAT
SLOT
AX1S
SOR_SPD

—BOOL
—UINT

Input
REQ : Request for execution of function block
BASE : Set the base no. with module
SLOT : Set the slot no. with module
AXIS : Axis to command
SOR_SPD : Set a new operaion speed value

Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

(1) Give “Speed Override” command to the axis designated as the axis of positioning module with BASE (Base no. of

Positioning module) and SLOT (Slot no. of Positioning module).

(2) This command is for changing the operating speed in operation.

(3) It may be set to “%” or “Speed value (unit/time)” according to “Speed Override” value of common parameter.

(4) If unit of Speed override is %, setting range is from 1 to 65,535. It means 0.01% ~ 655.35%.

(5) If unit of speed override is speed value, the setting range is from 1 to speed limit. The speed limit is the value set on

“Speed Limit” item of basic parameter and the unit of speed override is the same as unit of axis.

(6) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.

7-27




Chapter 7 Function Block

7.8.3 Position Assigned Speed Override (APM_PSO)

Form of Function Block Description
Input
APM_PSO REQ : Request for execution of function block
BOOL - REQ DONE —-BOOL BASE : Set the base no. with module
USINT - BASE STAT UINT SLOT : Set the slot no. with module
USINTH SLoT AXIS : Axis to command
usINT Axis PSO_ADDR : The position to change speed
-2,147,483,648 ~ 2,147,483,647
DINT— PSO_ADDR PSO_SPD : Set new speed value
UDINT— PSO_SPD Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

(1) Give “Position Assigned Speed Override” command to the axis designated as the axis of positioning module with BASE
(Base no. of Positioning module) and SLOT (Slot no. of Positioning module).

(2) This command is for changing operating speed in operation after command axis arrives at definite position.

(3) The speed value set on PSO_SPD will be “% Designation” or “Speed value Designation” depending on the value set on
“Speed Override” of common parameter.

(4) If unit of speed value is %, the setting range is from 1 ~ 65,535 and it means 0.01% ~ 655.35%.

(5) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.
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7.8.4 Position/Speed Switching Control (APM_PTV)

Form of Function Block Description
Input
REQ : Request for execution of function block
APM_PTV BASE : Set the base no. with module
BOOL — REQ DONE —BOOL SLOT : Set the slot no. with module
USINT < BASE STAT FUINT AXIS : Axis to command
USINT— SLOT Output

DONE : Maintain 1 after first operating
USINT— AXIS STAT : Output the error no. in operation

(1) Give “Position/Speed Switching Control” command to the axis designated as the axis of positioning module with BASE
(Base no. of Positioning module) and SLOT (Slot no. of Positioning module).

(2) When the designated axis is in positioning control operation, if it receives position/speed control switching command,
positioning control operation will be changed into speed control operation. And continue to operate until stop command.

(3) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.
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7.8.5 Speed/Position Switching Control (APM_VTP)

Form of Function Block

Description

BOOL
USINT 5
USINT
USINT

REQ

BASE
SLOT
AX1S

APM_VTP
DONE
STAT

—BOOL
—UINT

Input

Output

REQ : Request for execution of function block
BASE : Set the base no. with module

SLOT : Set the slot no. with module

AXIS : Axis to command

DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

(1) Give “Speed/Position Switching Control” command to the axis designated as the axis of positioning module with BASE

(Base no. of Positioning module) and SLOT (Slot no. of Positioning module).
(2) When the designated axis receives speed/position control switching command in speed control operation, speed control

will be changed to position control and keep operating by the position value at the beginning.

(3) If this command is executed, origin would be decided at the same time and it finishes the positioning after arrive at the

goal position.

(4) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.
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7.8.6 Start Step Number Change (APM_SNS)

Form of Function Block Description
Input
APM_SNS REQ : Request for execution of function block
BOOL - REQ DONE —BOOL BASE : Set the base no. with module
USINT < BASE STAT UINT SLOT : Set the slot no. with module
USINTH sLoT SA'|2<E||SD éxis :]0 command
USINTH Axis 1 ~e§ éoe operation step no. to operate

DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

(1) Give “Start Step no. Change” command to the axis designated as the axis of positioning module with BASE (Base no.
of Positioning module) and SLOT (Slot no. of Positioning module).

(2) This command is for changing the operation step of command axis.

(3) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.

(4) Set the step no. on STEP. The setting range is 1 ~ 150, if you set the setting value wrongly, “Error11” arises.
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7.8.7 Repeat Step No. Change (APM_SRS)

Form of Function Block

Description

BOOL - REQ
USINT < BASE
USINT— SLOT
USINTH AXIS
UINT— STEP

APM_SRS
DONE BOOL
STAT —=UINT

Input

Output

REQ : Request for execution of function block
BASE : Set the base no. with module

SLOT : Set the slot no. with module

AXIS : Axis to command (0: axis X. 1: axis Y)
STEP : Set the repeat step no. to change

0~ 150

DONE : Maintain 1 after first operating

STAT : Output the error no. in operation

(1) Give “Repeat Step no. Change” command to the axis designated as the axis of positioning module with BASE (Base

no. of Positioning module) and SLOT (Slot no. of Positioning module).
(2) This command is for designating the starting step no. of repeat operation and operating from the designated operation

step.

(3) In SLOT, this command is used in extension module. If you set 0 “Error3” arises

(4) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.
(5) Set the step no. to operate repeatedly on STEP. The setting range is 0~ 150, if you set the setting value wrongly,

“Error11” arises.
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7.8.8 Current Position Change (APM_PRS)

Form of Function Block

Description

BOOL —
USINT —
USINTH
USINT

DINT—

APM_PRS
REQ DONE
BASE STAT
SLOT
AX1S
PRS_ADDR

—BOOL
—UINT

Input
REQ : Request for execution of function block
BASE : Set the base no. with module
SLOT : Set the slot no. with module
AXIS : Axis to command
PRS_ADDR : Set the current position value
to change.
-2,147,483,648 ~ 2,147,483,647
Output
DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

(1) Give “Basic Parameter Setting” command to the axis designated as the axis of positioning module with BASE (Base no.

of Positioning module) and SLOT (Slot no. of Positioning module).

(2) This command is for changing the current position to random position. If it is executed in the state of non-origin, the

origin signal would be On and the current position would be set as setting value (PRS_ADDR).

(3) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.
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7.8.9 Encoder Value Preset (APM_EPRE)

Form of Function Block Description
Input
APM_EPRE REQ : Request for execution of function block
BOOL 4 REQ DONE | B0OOL BASE : Set the base no. with module
SLOT : Set the slot no. with module
USINT —| BASE STAT [~UINT AXIS : Axis to czmmanc\ilvI >
USINTH SLOT EPRE_VAL : Set the value of encoder preset
USINT— AXIS 0~2,147,483,647
Output
UDINT— EPRE_VAL DONE : Maintain 1 after first operating

STAT : Output the error no. in operation

(1) Give “Encoder Preset” command to the axis designated as the axis of positioning module with BASE (Base no. of
Positioning module) and SLOT (Slot no. of Positioning module).
(2) This command is for changing the current value of encoder to the value set on EPRE_VAL

(3) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.
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7.9 Error Function blocks
7.9.1 Error Reset (APM_RST)

Form of Function Block Description
Input
REQ : Request for execution of function block
APM_RST BASE : Set the base no. with module
BOOL < REQ DONE FBoOL SLOT : Set the slot no. with module
AXIS : Axis to command
- BASE L
USINT AS STAT [=UINT INHL_OFF: Cancel output inhibition
USINT— SLOT 0~1 (0: not cancel output inhibition,
USINT— AXIS 1: cancel output inhibition)
BOOL— INH_OFF Output

DONE : Maintain 1 after first operating
STAT : Output the error no. in operation

(1) Give “Error Reset” command to the axis designated as the axis of positioning module with BASE (Base no. of Positioning

module) and SLOT (Slot no. of Positioning module).
(2) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.
(3) This is for resetting the errors when error such as parameter setting range excess occurs during operation.

(4) For error causing output inhibition, set INHL_OFF as 1 and execute function block to cancel output inhibition.
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7.10 Other Function Blocks
7.10.1 Floating Origin Setting (APM_FLT)

Form of Function Block Description
Input
APM_FLT REQ : Request for execution of function block
- BASE : Set the base no. with module
BOOL —{ REQ OONE —BOOL SLOT : Set the slot no. with module
USINT - BASE STAT FUINT AXIS : Axis to command
USINTH SLOT Output - _ ,
USINT DONE : Maintain 1 after first operating
- AXIS STAT : Output the error no. in operation

(1) Give “Floating Origin” command to the axis designated as the axis of positioning module with BASE (Base no. of

Positioning module) and SLOT (Slot no. of Positioning module).
(2) This command is for setting the current position as the origin by compulsion. The address value saved on homing

address will be the current position.
(3) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.
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7.10.2 M code Release (APM_MOF)

Form of Function Block Description
Input
REQ : Request for execution of function block
APNLMOF BASE : Set the base no. with module
BOOL - REQ OONE —-B00L SLOT : Set the slot no. with module
USINT - BASE STAT UINT AXIS : Axis to command
USINTH SLOT Output

DONE : Maintain 1 after first operating
USINT— AXIS STAT : Output the error no. in operation

(1) Give “M code Release” command to the axis designated as the axis of positioning module with BASE (Base no. of

Positioning module) and SLOT (Slot no. of Positioning module).

(2) In the case that M code of parameter of each axis is set as “With” of “After”, you may turn the M code off with this

command. That is, M code signal will be OFF, M code no. will be 0.
(3) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.
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Chapter 8 Program

Here describes the basic program that operate positioning module case by using its commands.

8.1 Example of XBC Programming

8.1.1 General description
Here we supposed the positioning module installed at the slot no.3. In the real usage, you need to change its value
according to your actual set up.

8.1.2 Current State Read
(1) Using SRD command (b) Module position

FOOOSS U03.00.F
| | | SRD 3 1 DOo0100
Always ON i Positioning
Module:
Module
Ready
(a) Module ready statlis ! SRO 3 1 DO0100 ||

(c) Axis to command —l

(d) First address of device to save current axis state

(@) Module’s ready
After Turn On, if there is no error occurred in Positioning Module, it is “ON,” meaning that modules are ready to operate.

(b) Address of Positioning Module
Before operation, you need to configure its position by numbers. In this example, Positioning Module installed at the slot no.3.

(c) Axis of operation
Positioning module operate as 2 axes. In this example, number 0 through 1 means axis X through axis Y.

(d) Address of first device where those conditions of current axis are saved
This D0O000O tells the address of first device which already register from the configuration of sequence program. For example, in
this program above, the condition of axis X will be saved from D00000 to D0O0012. How to setup a device function would be
explained at the “Chapter 6.3.33 Reading Driving Condition.”

(e) Also you can use the bit information from saved data in the device for as a condition of another operation. For example, in this
program above, according to use axis X driving signal, you need to setup a data as D00000.0, and to check error condition of axis

Y, you need to configure as D0100.1.
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(2) Using command Get

(a) Module position

(d) Number of data word to read

FODODS9 U03.00.F
| | GET L 0140 DO0000 14
Always ON  Positioning
Module:
Module
Feady
GET h0180 000100 14

(b) First memory address of state information of axis to command

(a) The address of Positioning Module.

(b) The first memory address of operating Axis.

]

(c) First address of device to save current axis state

You can setup the memory address of state information case by axis. For example, in this program above, “h0140” refers that state

information of axis X. How to setup a memory address by axis would be explained at “Chapter 5.1.2 state Information.”

(c) The first address of device which can save the current state of axis

(d) Number of reading data by WORD

Using command GET to read condition information, can save number of data by WORD, hence you only chosen data will be saved.

(e) Also you can use the bit information from saved data in the device for as a condition of another operation. For example, in this

program above, according to use axis X driving signal, you need to setup a data as D00000.0, and to check error condition of axis

Y, you need to configure as D0100.1.
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8.1.3 Operation Test
(1) Floating Origin Setting

Decide origin of current motor’s position without set a machinery origin.

(b) Operation state by axis

(c) Error state for each axis (d) Positioning module position

Moo108 D000 D000, 1 -
| i/} /1 L ? L D
Floating Auds X in o ¥ emor ::l_: X floating origin
origin operation state Setrng
setting
DO0100.0 DO0100.1 -
—,/} 1/} | FLT _ ! l— Pudz Y floating origin
Pods Y in fois Y state setting
operation

. . . . . (e) Axis to command
(a) Condition of running a Floating Origin Setting

(a) Condition of running a Floating Origin Setting
It executes Floating Origin Setting (FLT) command.
(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis.
In case relevant axis is in operation, it will be on. Since FLT command can’t be executed during operation sets to be
executed when axis is not in operation. In case FLT is executed during operation, “error 212" would be appeared.
(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on when an
error occurred. Operation will only work when there is no error.
(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3 of 0 bases.
(e) Axis of command execution
You can set an axis for Floating Origin Setting. XBF-PD02a series supports for 2 axes. In the “execution of axis” from the

configuration of Floating Origin Setting, you can set a value 0 or 1.
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(2) Jog Operation 4, Operation state by axis

() State of driving control by axis (c) Jog Operation Command for each axis

MO0105 DO0000.0 DO0000.1 U03.01.0
— | 1/} 1/} —H
JOG Huds Xin fods X emor Positioning
operaion operation state Module:
¥-fods CW
JoG
1]
DO0000.0 D000t .2 U03.01.1
— | | A
Huis Xin Huis X JOG Posttioning
operation low speed Madule:
¥-fods CCW
JoG
| DO0001 .5 U032
}—..
Huis X JOG Posttioning
high speed Madule:
¥-fodz JOG
LW /HIGH
SPEED
D001 00.0 DO0100.1 UD3.01.4
/| /1 —
Az Yin Tods ' state Positioning
operation Madule:
Y-fods CW
JoG
| D001 00.0 Doo101.2 Uo3.om.s
i | | — =
HFods Yin o Y JOG Positioning
operation low speed Module:
Y-fods CCW
JoG
| DO0101.5 U03.01.6
S
iz Y JOG Posttioning
high speed Madule:
Y-fods JOG
LW /HIGH
SPEED
(d) Error state for each axis

(a) Condition of Jog operation

(a) Condition of Jog Operation
Condition of Jog Operation Command

(b) Operating state by axis
Jog Operation can only be working when the state of axis set as Jog Operation. In this example above, specific axis set as Jog
Operation otherwise it is not operating.

(c) State of driving control by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Jog Operating” for each axis. It turns on when
it is operating. Jog Operation configuration can be changed while it is operating.

(d) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on when an
error occurred. Operation will only work when there is no error. If you want to operate a system regardless of errors, you can just

inactivate the function.
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(e) Jog Operation Command for each axis
Jog Operation works by setting or clearing directly its considered bit from U device not by a command. In this example above,
look at the axis 1, once Jog Operation conditions are satisfied, clockwise jog bit becomes "On,’ count clockwise jog bit becomes
“Off',” and jog speed bit becomes “On.” Everything together Jog Operation works clock wisely with high speed. Reference for
detail information about Bit of U device is from “Chapter 5.2.1.”

The value of U device renewed from Scan End of sequence program.

(3) Inching Operation (d) Address of Positioning Module

(b) Operating state by axis (e) Axis of command execution

MO0104 DO0000.0 DO00001 - .
{F| 1/ [/} | InCH - ~ D 00s L Peds ¥ inching
Inching Auds Xin s X emor Puis X operation as many as
operation operation state inching DO1000
amourt
| DO0100.0 DO0100.1 N
1/ [/} 1 INCH _ ! D002 L Hods Y inching
Az Yin Az Y state Aoz Y operation as many as
operation inching DO1002
(c) Error state for each axis
(a) Condition of Inching Operation (f) Amount of Inching Operation Movement

8-5

(a) Condition of Inching Operation
Condition of Inching Operation Command (INCH)
(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Inching Operating” for each axis. It turns on
when it is operating. Inching Operation can not be configured while it is running hence configuration will only be configured when
it is not running. If you execute Inching Operation while it is running, the “error 401" would be appeared.
(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on when an
error occurred. Operation will only work when there is no error. If you want to operate a system regardless of errors, you can just
inactivate the function.
(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3 of 0 bases.
(e) Axis of command execution
You can set an axis for Inching Operation. XBF-PD02A supports for 2 axes. In the “execution of axis” from the configuration of
Inching Operation, you can set a value 0 or 1.
(f) Amount of Inching Operation Movement
Measure the amount of moving range by Inching Operation.

(h) Reference for Inching Operation is from “Chapter 9.3.2.”
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8.1.4 Parameter and Operation Data Setting

(1) Parameter Setting

— (a) Condition of basic parameter setting command
— (c) Operating state by axis

£

£

(e) Address of Positioning Module

Set acc. time 2 of axis X
as 2000

! 5 - l— Set bias speed of ads Y

as b

(d) Condition of Home/manual parameter setting command

(a) Condition of basic parameter setting command

Condition of basic parameter setting command (TBP)

Set origin address of
ais X as 0

(b) Condition of home/manual parameter setting command

Condition of home/manual parameter setting command (THP)

(c) Operating state by axis

of axis ¥ as 10000

MOD125 DODD00.0 DO00001 ; L
— P /| /1 TEF = -
Basic Fodz Xin fods ¥ emor
parameter operation state
setting
DO0100.0 DO0100.1
— /| /] L
Hods Yin fods Y state
operation
Mo0126 DODD00.0 DO000D.1
—p | I/} /) TP !
Home/Mar Puis Xin fods X emor
ual operation state
parameter
setting
DO0100.0 DO0100.1 .
ap |1 THF ! 10001 - l— Set home high spped
Moz Y in fods Y state
operation

(h) List of Changing Parameter

(9) Value of Changing Parameter

(f) Axis of command execution

According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on when it

is operating. Except common parameter setting, parameter setting can not be configured while it is running hence configuration

will only be configured when it is not running. If you execute Parameter Setting while it is running, the “error 471" would be

appeared.

(d) Error state for each axis

According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on when an

error occurred. Operation will only work when there is no error. If you want to operate a system regardless of errors, you can just

inactivate the function.

(e) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3.

(f) Axis of command execution

You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the configuration of

Parameter Setting, you can set a value 0 or 1.

(9) Value of Changing Parameter

You can set a value of changing parameter. For more information about Parameter Value Changing look for “Chapter 6.
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8-7

Command.”
(h) List of Changing Parameter
You need to set a list for parameter (g) changing from set command. Once operating is working, this value will change to

parameter (g). For more information of list of changing parameter look for “Chapter 6. Command.”

(2) Operating Data Teaching (d) Address of Positioning Module

(b) Operating state by axis (e) Axis of command execution

(c) Error state for each axis /(f) Value of Changing Parameter

| Moo127 DO000D.0 DO0000. 1
IF | |41 [/] I TMD 3 1 1NN 1 10 l_ Set goal address of
Operation Podz Xin fods X emor ?‘.‘-J.r-.-).{-ﬁep 10==

 |; data settingé | operation state e

DO0100.0 DO0100.1 N - -
141 { /1| I ™D - 1 10001 : ° l— Set operation speed of

Pods Y in fois Y state ads Y setph as 10000
operation

(g) List of Changing Parameter —

(a) Condition of Operating Data Command
(h) Changing Operating Data Step

(a) Condition of Operating Data Command
Condition of Operating Data Command (TMD)

(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on when it
is operating. Operating Data Setting can not be configured while it is running hence configuration will only be configured when it
is not running. If you execute Operating Data Setting while it is running, the “error 472" would be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on when an
error occurred. Operation will only work when there is no error.

(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the configuration of
Parameter Setting, you can set a value 0 or 1.

(f) Value of Changing Parameter
You can set a value of changing parameter.

(g) List of Changing Parameter
You need to set a list for parameter (f) changing from set command. Once operating is working, this value will change to parameter
(f). Each value of Operating Data is listed below. For example if you put 1000 for value of Changing Operating Data and 4 for

Operating data then the value of Dwell is going to be set as 1000ms.

Setting Value Iltems
1 Goal Position
2 Circular interpolation auxiliary position
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Setting Value Iltems
3 Operating speed
4 Dwell Time
5 M code No.
6 Circular interpolation turns
7 Operation method
8 Control method
9 Operting pattern
10 Coordinates
11 Size of Circular arc
12 Acc. No.
13 Dec. No.
14 Circular interpolation method
15 Circular interpolation direction
16 Repeat step number

(h) Changing Operating Data Step

You can configure the changing operating data step number by using the operating data step command. XBF-PD0O2A supports

150 steps for each axis. This value supports from number 0 to 150. The numbers are considered as a step meaning number

1~150 are same as 1~150 steps. When you set this value as 0 means that you will stay put with current value.

(3) Operation Data Teaching Array

(a) Condition of Teaching Array

(f) Address of first device where those data for

Teaching Array are saved \

(g) Amount of Saving Teaching data

/[

Write axis X teaching
data

- L Write axis Y teaching
- data

10 l_ RAM teaching position

of 10 steps starting step
7 of ads X

h l_ RAM teaching speed of

b steps starting step 4
of ads Y

M00128
| | TwR 3 0 D01800 10 i
"-"a'rite
teaching
data
TWR 3 1 D01850
(d) Address of Positioning Module I (e) Axis of command execution
M00125 0000000 DO0o000.1 - _ - -
P 11 /LT - - -
Teaching Puds Xin Hois ¥ emart
amay operation state
Do0100.0 Do0100.1
P i | TERA 1 4 0 1
Auds Y'in Pods Y stats
operation

\(c) Error state for each axis

(b) Operating state by axis

(a) Condition of Teaching Array

(h) First number of Teaching Step

(i) Teaching Method

(j) List of Teaching

Condition Write Teaching Array Data (TWR), Teaching Array Command (TEAA)

(b) Operating state by axis

(k) Amount of Teaching Method
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According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on when it
is operating. Teaching Array can not be configured while it is running hence configuration will only be configured when it is not

running. If you execute Teaching Array while it is running, the “error 461" would be appeared when it is Position Teaching or the

“error 463" would be appeared when it is Speed Teaching.

(c) Error state for each axis

According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on when an

error occurred. Operation will only work when there is no error. If you want to operate a system regardless of errors, you can just

inactivate the function.

(d) Address of Positioning Module

In this example, Positioning Module installed at the slot no.3 of 0 bases.

(e) Axis of command execution

You can set an axis for Parameter Setting. XGF series supports for 4 axes. In the “execution of axis” from the configuration of

Parameter Setting, you can set a value for axis 1 through 4 axes.

(f) Address of first device where those data for Teaching Array are saved

To execute a Teaching Array, you need to set a specific value first. TWR commands are using for set up those Teaching Array

data. It has to be done before actual Teaching Array operation. Teaching Data will be set up depends on number of first device

as below table.

No. Device No. Teaching array data
1 Device + 0 Teaching array datal
2 Device + 2 Teaching array data2
3 Device +4 Teaching array data3
4 Device + 6 Teaching array data4
5 Device + 8 Teaching array data5
6 Device + 10 Teaching array data6
7 Device + 12 Teaching array data7
8 Device + 14 Teaching array data8
9 Device + 16 Teaching array data9
10 Device + 18 Teaching array datal0
11 Device + 20 Teaching array datall
12 Device + 22 Teaching array datal2
13 Device + 24 Teaching array datal3
14 Device + 26 Teaching array datal4
15 Device + 28 Teaching array datal5
16 Device + 30 Teaching array datal6

(9) Amount of Saving Teaching data

Decide how many data will be saved by using TWR command. Maximum 16 data can be saved. In this example above, 10

Teaching data saved in the axis 1. Therefore those Teaching data from D01800~D01818 saved in the module.
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(h) First number of Teaching Step
You can setup the first number of Teaching Step among the Operating Data step. In this example above, Teaching Array of axis
X will be operate on 10 steps from 7t step, hence it will be operate between 7t step and 16" step.

(i) Teaching Method
This function sets whether you save value of changed Teaching data to Rom or Ram. If you choose Rom the data will be saved
regardless of power and if you save in the ram the data will be vanished when powers off. This parameter sets as 1 means Rom
saved, and sets as 0 means Ram saved. The frequency of ROM teaching is limited to 100,000.

(j) List of Teaching
You can set a data with Teaching Method among the Operating Data. Both “Goal Position” and “Operating Speed” can be
changed by Teaching Array. When its value set “0” means set a Goal Position and “1” means set an Operating Speed.

(k) Amount of Teaching Method
Decide how many steps will be operated using by Teaching Method. Maximum 16 Teaching Array data can be used. For more
information about Teaching Array Operation, look for reference from “Chapter 9.7.1"

(1) Write Teaching Data (TWR) of above example also be operated, using command PUT.

Number of word to wri
(b) Address of Positioning Module (8) Number of wor owne\
M0O128 - -
Pl | puT : hooco} | Do1800 20 i
Wiite
teaching
data
| put : ho100i | D085 0 i

(&) Condition of Teaching Array (c) Head address of teaching data /

area of axis to be executed

(d) Head address of device where teaching data is
saved

For more information about each saving Teaching Data, look for reference from “Chapter 5.1.1.” When you are using a

command “PUT,” you need to setup a type of data as a “WORD" not a “DINT” considered its size.
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(4) Saving Current Data

/(b) Operation state & error state / (c) Address of Positioning Module
MO012A DODD00.0 DODG00.1 DO0100.0 DO0100.1 B
= 1P| 1Al |/ |1 |1 | WRT 3 1 3 Save p‘_ammeter. 'data of
Save Pods Xin Podis X emor Pods Yin Pods Y state bgtr:;;?;ﬁlfand T
cument data operation state operation P !
(d) Axis of command execution /
(a) Condition of Saving Current Data (e) Saving by axes

(a) Condition of Saving Current Data
Condition of Saving Current Data Command (WRT). When current saving data operated, those values of module parameter and
operating data would be saved in Flash memory. Therefore configuration of Ram Teaching would be constantly saved whether
power is on or not.

(b) Operation state & error state
According to exercise from “Chapter 8.1.2 Current State Reading”, it is a signal of “operation state and error state” for each axis.
Since Saving Current Data command can't be executed, condition is set to be executed when both axes are not in operation. If
you execute Saving Current Data command during operation, error 172 occurs.

(c) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3 of 0 bases.

(d) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the configuration of
Parameter Setting, you can set a value 0 or 1.

(e) Saving by axes
Configure current data operation setting. Choosing axes are configured follow by below table. Therefore even if those axis are
not operated as it programmed, saving axis can be saved in Array. The data of operated axis saved in flash memory, which make

constantly stable whether its power is on or not.

15 ~ 2 Bit 1Bit OBit
N/A axis Y axis X
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8.1.5 Positioning Operation

(1) Homing
(d) Address of Positioning Module

/(c) Operating state by axis \

MO0128 DOD000.0 DO0D00.1 - .
P /1 /1 | ore - !
Write Fodz Xin fods ¥ emor
teaching operation state
data
DO0100.0 DO0100.1 -
/1 /1 | ORG : L
Hods Yin o Y state
operation
(c) Error state for each axis /

- . (e) Axis of command execution
(a) Condition of homing

(a) Condition of Homing
Condition of Homing Command (ORG)

(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on when it
is operating. Homing command can not be configured while it is running hence configuration will only be configured when it is
not running. If you execute Homing while it is running, the “error 201" would be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on when an
error occurred. Operation will only work when there is no error. If you want to operate a system regardless of errors, you can just
inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3 of 0 bases.

(e) Axis of command execution
You can set an axis for Inching Operation. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the configuration of
Manual Operation, you can set a value 0 or 1.

(f) For more information, reference for Homing is in the “Chapter 9.1.”

812
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(2) Direct Start

(a) Condition of Direct Start (b) Operating state by axis

(c) Error state for each axis

L
MOO12C LLEEHT] D00000.1 Pocis -
i Y Y | bst 3 0 DO1100 i § DO1200 0 0 I Pz X goal address:
Direct start Fods Kin Fuis ¥ emar Fods ¥ goal Pods goal Goal e|:lueed; 01200,
operation state addreas spead Dwell time:0, M code:0
ABS coordinate, acc.
time 1
dec. time1, potion
coritrol
Doo100.0 0001001 N - _ - Puis Y qoal address:
e b_i| osT 3 1 DOT02 § | DOT202 0 0 host1 i Ras 1
o Y in Aoz Y state Fods Y goal: § Aeds Y goal Goal speed: D1202,
operation address speed Diwell time:0, M code:0
IMNC coordinate, acc.
time 2
(d) Address of Positioning Module dec tine 2. spesd
(j) Direct Start Control Word

(e) Axis of command execution

() Goal of Direct Start (i) Direct Start M code

(g) Speed of Direct Start (h) Dwell Time of Direct Start

(a) Condition of Direct Start
Condition of Direct Start Command (DST)

(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on when it
is operating. Direct Start command can not be configured while it is running hence configuration will only be configured when it
is not running. If you execute Direct Start while it is running, the “error 221" would be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on when an
error occurred. Operation will only work when there is no error. If you want to operate a system regardless of errors, you can just
inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3.

(e) Axis of command execution
Set the axis to execute direct start

(f) Goal of Direct Start
Decide changing position of Direct Start command. In this example above, the initialized value is “device,” but you can also
change it with “real numbers,” which data type is “DINT.”

(g) Speed of Direct Start
Decide goal speed of Direct Start. In this example above, the initialized value is “device,” but you can also change it with “real

numbers,” which data type is “UDINT.”
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(h) Dwell Time of Direct Start

Dwell Time consider as a total amount of time from beginning of Direct Start operation that reach to the goal position and make

output of Paositioning Done Signal. That means after done its operation, direct Start will make a Positioning done signal. Its unit

is “ms,” and type is “UINT”"
(i) Direct Start M code

You can set a value of M code which are displaying of Operating Parameter by Direct Start. The way of M code outputs are

“Parameter Expansion, M code Mode,” within the “None, With, After.” It will make an M code besides you choose “None” for its

parameter. For more information, reference for M code is in the “Chapter 4.2.2"

(j) Direct Start Control Word

These are list of setting values in a form of Word by Bit for Direct Start. The details of Bits are in the table below.

(3) Indirect Start

15~ 12 11 ~ 10 9~8 7~5 4 3~2 1~0
0:Position

. . 0:Absolute control

) Dec. Time | Acc. Time ) 1:Ralative ) 1:Speed
control

(b) Operating state by axis

/(c) Error state for each axis

(d) Address of Positioning Module

MO012D: DODDDD.0 DODDDD. 1
IF | |/ | /| IST DO1300 ]
Indirect Puds Xin Huis ¥ emor: Az ¥ step
start operation state number
0]
DOO100.0 DO0100.1
1/ d IST 1 001301
Fodz Y in Hods Y state Fodz Y step
operation number

(a) Condition of Indirect Start

(a) Condition of Indirect Start

Condition of Indirect Start Command (IST)

(b) Operating state by axis

(e) Axis of command execution /

(f) Operating step number by Indirect Start

/

Auis ¥ step D1300
indirect start

Pods Y step D1307
indirect start

According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on when it

is operating. Operating Data Setting can not be configured while it is running hence configuration will only be configured when it

is not running. If you execute Indirect Start while it is running, the “error 231" would be appeared.

(c) Error state for each axis

According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on when an

error occurred. Operation will only work when there is no error. If you want to operate a system regardless of errors, you can just

inactivate the function.

(d) Address of Positioning Module
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In this example, Positioning Module installed at the slot no.3.
(e) Axis of command execution
You can set an axis for Parameter Setting. XGF series supports for 4 axes. In the “execution of axis” from the configuration of
Parameter Setting, you can set a value for axis 1 through 4 axes.
(f) Operating step number by Indirect Start
Set the operating step number by indirect start for main command axis.
(9) Indirect start operates by appointing step of position data for each axis. For more information, reference for Setting of Operating

Data is in the “Chapter4.6.”

(4) Simultaneous Start

/

(b) Operation state per axis (c) Simultaneous start step per axis

MO012E DO0000.0 Doo000.1 DO0100.0 DO0100.1
P | 1/ 1/ 1/l 1/ 0

Podz Xin Pods X, emaor Fodz Yin Moz Y state
operation state operation

0 | 55T 3 1 DO1300 DO1301 DO1302 3 H Ais X step D1300, 2ds

fods Hstep  Awis Ystep  fuis Z step Y step 01301
umber, (g gLt TGS, simultanzous start
iti i {durmnmy}
(a) Condition of simultaneous start
(e) Axis of command execution (f) Axis for Simultaneous Start

(d) Address of Positioning Module

(a) Condition of Simultaneous Start
Condition of Simultaneous Start Command
(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on when it
is operating. Operating Data Setting can not be configured while it is running hence configuration will only be configured when it
is not running. If you execute Axis Simultaneous Start while it is running, the “error 291" would be appeared.
(c) Simultaneous start step per axis
These are step numbers to execute simultaneous start per axis. Since XBF-PDO02A supports two axes, step number
of axis Z is meaningless.
(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3.
(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the configuration of
Parameter Setting, you can set a value 0 or 1.
(9) Axis for Simultaneous Start
Set axis for Simultaneous Start. The axis for Simultaneous Start uses a “bit” from WORD Data setting as a “1” for each axis. Axis

for each bits are as below.
15 ~ 2 Bit 1Bit OBit
Not use Axis Y | Axis X
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(5) Speed Synchronization

(b) Operating state by axis (d) Address of Positioning Module

/ / (c) Error state for each axis / / (e) Axis of command execution

MO012F DOD000.0 DODG00.1 | cso - B B 1
—p| /1 /1 . : : 2 N
Speed Auds X in Puis ¥ emor pfex C||u:| o .\.(e_lm;. ;
synchroniza operation state axis A and ads Y is 2:

tion

(f) Ratio of main Axis
(9) Ratio of Subordinate Axis
(h) Main Axis Setting

(a) Condition of Speed Synchronization

(a) Condition of Speed Synchronization
Condition of Speed Synchronization Command (SSS)

(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on when it
is operating. Operating Data Setting can not be configured while it is running hence configuration will only be configured when it
is not running. If you execute Speed Synchronization while it is running, the “error 351" would be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on when an
error occurred. Operation will only work when there is no error. If you want to operate a system regardless of errors, you can just
inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3 of 0 bases.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the configuration of
Parameter Setting, you can set a value 0 or 1.

(f) Ratio of Main Axis
Set value for Ratio of Main Axis to execute a Speed Synchronization.

(9) Ratio of Subordinate Axis
Set value for Ratio of Subordinate Axis to execute a Speed Synchronization. In this example above, the ratio of main and
subordinate axis is 2:1. Meaning that operational speed ratio of those axes is 2 to 1. So, if main axis is operating in speed of
10000, subordinate axis will be operating in speed of 5000.

(h) Main Axis Setting
Setting of main axis to operate Speed Synchronization. This setting is for main axis of Speed Synchronization. This setting cannot

be set as same value as command axis, and possible setting values are as below.
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Setting value Main Axis
0 Axis X
1 AXxis Y
2 Encoder

(i) For more information, reference for Speed Synchronization is in the “Chapter 9.4.1.”

(6) Position Synchronization
(b) Operating state by axis (d) Address of Positioning Module

/(c) Error state for each axis /(e) Axis of command execution

MO0130 DOo0oo0.0 DOo0o00.1 |

[P 1/ [/ Sl - _ 10000 10 1 I main ads {zds )
Position Pz Xin s X emor reaches 100000, starts
synchroniza operation state step 10 of ads X

tion

\ () Main axis position
(a) Condition of Position synchronization ) )
(9) Sub axis operation step

(h) Main axis setting

(a) Condition of Position Synchronization
Condition of Position Synchronization Command (SSP)

(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on when it
is operating. Operating Data Setting can not be configured while it is running hence configuration will only be configured if it is
not running. If you execute Position Synchronization while it is running, the “error 341" would be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on when an
error occurred. Operation will only work when there is no error. If you want to operate a system regardless of errors, you can just
inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3 of 0 bases.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the configuration of
Parameter Setting, you can set a value 0 or 1.

(9) Main axis position
You can set the position of main axis to execute position synchronization. Sub axis start when main axis reaches

this position.
(h) Step number of sub axis

You can set the operating step number of sub axis which is executed by position synchronization.

(i) Main Axis Setting
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Setting of main axis to operate Position Synchronization. This setting is for main axis of Position Synchronization. This setting

cannot be set as same value as command axis, and possible setting values are as below.

Setting value Main Axis
0 Axis X
1 Axis Y

(j) For more detail on position synchronization, refer to “9.4.2 position synchronization”

(7) Deceleration Stop
(b) Operating state by axis
(c) Error state for each axis

(d) Address of Positioning Module

MOo131 DODDDD.0 DODD00. 1 | <TP - _ B
[P} [} [/ i - - - H Awis X stops with dec.
DEC. stop Puds Xin Huis ¥ emol time set when starting
operation state
DOO100.0 DO0100.1 N -
[ | i | STP . ! - | fods Y stops with dec.
Puis Yin Puis Y ermol time 500ms
operation state

/

(a) Condition of Deceleration Stop (e) Axis of command execution
(f) Deceleration time of Deceleration Stop

(a) Condition of Deceleration Stop
Condition of Deceleration Stop Command (STP)

(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on when it
is operating. Operating Data Setting can be configured while it is running hence configuration will only be configured when it is
running.

(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on when an
error occurred. Operation will only work when there is no error. If you want to operate a system regardless of errors, you can just
inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the configuration of
Parameter Setting, you can set a value 0 or 1.

(f) Deceleration time of Deceleration Stop
Setting a deceleration time of Deceleration Stop operation. Unit of Deceleration Stop is [ms].  Since this time refers deceleration
time from the speed limit, there might be little difference between Deceleration Stop set time and actual stop time. The range of
deceleration time is “0~65,535.” 1~65,535 means Deceleration Time set as 1ms ~ 65,535ms. If it set as “0,” it will be operated
with set deceleration value. (For example, in case of indirect start, it will stop with deceleration time set in operation data.). During

speed synchronization operation, DEC. stop is used to stop speed synchronization operation.
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(9) For more information, reference of Deceleration Stop is in the “Chapter 9.2.12.”
(8) Emergency Stop

(b) Address of Positionina Module \

MO0132
By EE : : Aods X ENG stop

EE : 1 fods Y EMG stop

(a) Condition of Emergency Stop (6) A of command execution /
(a) Condition of Emergency Stop
Condition of Emergency Stop Command (EMG)
(b) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3.
(c) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD02A supports for2 axes. In the “execution of axis” from the configuration of
Parameter Setting, you can set a value 0 or 1.
(d) Emergency Stop is operating by each axis.
Once Emergency Stop command executes the error “481" would be occurred and it stops immediately.

(e) For more information, refer to (3) Emergency Stop is in the “Chapter 9.2.12.”
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(9) M code Cancellation

(b) M code state for each axis

/

(c) Address of Positioning Module

Moo133 DODD00.3
IP| | MOF
17| 11
Podz M
code signal
DOD100.3
| | MOF
Pz Y M
code signal

Cancel ds X M code

(a) Condition of M code Cancellation

(a) Condition of M code Cancellation

Condition of M code Cancellation (MOF). Once M code Cancellation command executed, number of M code would be change to

“0,” and signal of M code to “Off.”

(b) M code state for each axis

According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “M Code” for each axis. It turns on when it is

operating. M code Cancellation command can only be valid once M code are generated. The condition for execution is operation

possible when it is “On.”

(c) Address of Positioning Module

In this example, Positioning Module installed at the slot no.3.

(d) Axis of command execution

You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the configuration of

Parameter Setting, you can set a value 0 or 1.

(d) Axis of command execution

(e) For more information, reference of M code Cancellation is in the “Chapter 9.6.2.”

Cancel ads ¥ M code
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8.1.6 Operation Setting Change while Operating

(1) Speed Override

+ (b) Operating state by axis L
(d) Address of Positioning Module

. (c) Error state for each axis

MO0134 DOo000.0 D00000.1
Ip | | 1

P} |} /1 SOR 3 0 DO1600 I_
Speed Auis Kin Auis ¥ emor Pois X ;If"?t"'gfs Spdegfdgl ?:J:
ovemde operation state avermide into spee 600
speed
DO0100.0 DO010:0.1
| [/] SOR 3 1 DO1602 L
Fods Y in fods Y emort Bois Y '\?I'_":["'QES Spdezfd[?fl ?‘:J:
operation state overide Mo spes &02
engad
(a) Condition of Speed Override (e) Axis of command execution

(f) Value Change for Speed Operation

(a) Condition of Speed Override
Condition of Speed Override Command (SOR)

(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on when it
is operating. Operating Data Setting can not be configured while it is running hence configuration will only be configured when it
is not running. If you execute Speed Override while it is running, the “error 371" would be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on when an
error occurred. Operation will only work when there is no error. If you want to operate a system regardless of errors, you can just
inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the configuration of
Parameter Setting, you can set a value 0 or 1.

(f) Value Change for Speed Operation
Setting Value Change for Speed Operation. According to Speed Override from common parameters, it is a signal of “%” or “Speed
Value” depends on setting of category. Also, when Speed Override set as Speed Value, it means Pulse/Second depends on
Speed Command Unit from basic parameters. If a changing Operation Speed Value is “%,” then the unit would be [X10-2%].

(9) For more information, reference of Speed Override is in the “Chapter 9.5.3.”
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(2) Position Override

(b) Operating state by axis (d) Address of Positioning Module

/(c) Error state for each axis

MO0135 D00000.0 Co0000.1
P | o 1 | PoR 3 : DO1100
Puig Xin s X emor Puig ¥ goal qufha-l-!?? _?ﬂ”ale_ID_lsffP"'
aperation state position anis Ainto LE

Do0100.0 Comooa

|} iy . POR 3 1 Doz
Potis Yin s Y emor tods ¥ goal ';]('15}'!??"(3 '%toaleﬁEPn
operation state position ads 1 into 02

(e) Axis of command execution /

(f) Change for Goal Position Value

(a) Condition of Position Override

(a) Condition of Position Override
Condition of Position Override Command (POR)

(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on when it
is operating. Operating Data Setting can not be configured while it is running hence configuration will only be configured when it
is not running. If you execute Position Override while it is running, the “error 361" would be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on when an
error occurred. Operation will only work when there is no error. If you want to operate a system regardless of errors, you can just
inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the configuration of
Parameter Setting, you can set a value 0 or 1.

(f) Change for Goal Position Value
Setting Value Change for Goal Position Value. The unit of this value depends on “Unit” category. Once Position Override
commands are executed, the goal position of executed axis will be changed to set goal position.

(9) For more information, reference of Position Override is in the “Chapter 9.5.2.”
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(3) Position Assign Speed Override (d) Address of Positioning Module

(b) Operating state by axis (e) Axis of command execution

/ (c) Error state for each axis /

l MO0136 DODD00.0 DODG00.1
Ip | |l 1/ ! P50 3 1 D000 001200 E| Changes speed inta
I fodis X i o '){ ! D 1200 when postion of
;:.;J.;mtigq ﬂitateamr ads ¥ reaches 01100
l DO0100.0 DO0100.1
1 [/] | P50 3 1 D010z D202 k] Chc‘:ngles speed inta
Fods Y in fodiz Y emor fodiz Y goal i] f ;r;gﬁ:;f_n[ﬁ?:;f
operation state position N - b
(a) Condition of Position Assign Speed Override (f) Position of Speed Change Execution

(g) Value Change for Operation speed
(a) Condition of Position Assign Speed Override

Condition of Position Assign Speed Override Command (PSO)

(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on when it
is operating. Operating Data Setting can not be configured while it is running hence configuration will only be configured when it
is not running. If you execute Position Assign Speed Override while it is running, the “error 381" would be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on when an
error occurred. Operation will only work when there is no error. If you want to operate a system regardless of errors, you can just
inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3 of 0 bases.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the configuration of
Parameter Setting, you can set a value 0 or 1.

(f) Position of Speed Change Execution
Setting position of Speed Change. Once the actual position located at set position with speed override command running, the
speed change commands are executed.

(9) Value Change for Operation speed
Setting Value Change for Operation speed. According to Speed Override from common parameters, it is a signal of “%” or “Speed
Value” depends on setting of category. Also, when Speed Override set as Speed Value, it means Pulse/Second depends on
Speed Command Unit from basic parameters. If a changing Operation Speed Value is “%,” then the unit would be [X10-2%].

(h) For more information, reference of Position Assign Speed Override is in the “Chapter 9.5.4.”
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(4) Speed/Position Switching Control

(b) Operating state by axis
/ / (c) Error state for each axis

(e) Address of Positioning Module

MD0137 DODDDD. 0: DODDOO0. T DODDO1 .1
a— 1| |/ 1| VTP .
Speed/posit { & Axis Xin Puis ¥ ermol Pads Xin "_ﬂr‘t: )I{_speedﬁpnlsﬂlolw
ion operation state speed Fwilehing contra
switching cantrol
D00 00.0: DOO100. 1 Doo101A
| | /1 | | LT . ‘ . "
Pocis Y in Fodis Y emol Pedis Y in :ﬂrit‘ T_Speedﬁpﬂlﬁﬂlﬂﬂ
operation state speed Fwilehing contra
PR e

(d) Signal from Speed Control by each Axis

(a) Condition of Speed/Position Switching Control
(f) Axis of command execution

(a) Condition of Speed/Pasition Switching Control
Condition of Speed/Position Switching Control Command (VTP)
(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on when it
is operating. Operating Data Setting can not be configured while it is running hence configuration will only be configured when it
is not running. If you execute Speed/Position Switching Control while it is running, the “error 301" would be appeared.
(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on when an
error occurred. Operation will only work when there is no error. If you want to operate a system regardless of errors, you can just
inactivate the function.
(d) Signal from Speed Control by each Axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Speed Control state” for each axis. It turns on
when it is operating. Speed/Position Switching Control Setting can only be configured while it is running. If you execute
Speed/Position Switching Control while it is not running, the “error 302" would be appeared.
(e) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3.
(f) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD02A supports for 2 axes. In the “execution of axis” from the configuration of
Parameter Setting, you can set a value 0 or 1.

(g) For more information, reference of Speed/Position Switching Control is in the “Chapter 9.2.9.”
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(5) Position/ Speed Switching Control

(b) Operating state by axis

/

(e) Address of Positioning Module
(c) Error state for each axis

MO0138 DODDDD.0 DODDDD. 1 DODD01.0
IP| | | /] | | LT e
Position/sp Auds Xin Fotis ¥ emor Auds Xin :“JE Jl(_posrtlng. slpeed
eed operation state position SwiEning contro
switching control
DOO100.0 DO0100.1 DOD101.0
N /1 N L " —H e v oo
Pds Yin fodis Y emor Pods Xin :“J; ‘ll"lposrtlng. slpeed
operation state position Switching corro
=ontsol

/

(a) Condition of Position/ Speed Switching Control () Axis of command execution

(a) Condition of Position/ Speed Switching Control
Condition of Position/ Speed Switching Control Command (PTV)

(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on when it
is operating. Operating Data Setting can not be configured while it is running hence configuration will only be configured when it
is not running. If you execute Position/ Speed Switching Control while it is running, the “error 311" would be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on when an
error occurred. Operation will only work when there is no error. If you want to operate a system regardless of errors, you can just
inactivate the function.

(d) Signal from Position Control by each Axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Position Control state” for each axis. It turns
on when it is operating. Position/ Speed Switching Control Setting can only be configured while it is running. If you execute
Position/Speed Switching Control while it is not running, the “error 317" would be appeared.

(e) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3.

(f) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the configuration of
Parameter Setting, you can set a value 0 or 1.

(9) For more information, reference of Position/ Speed Switching Control is in the “Chapter 9.2.10.”
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(6) Current Step Change (Start Step Number Change)
(d) Address of Positioning Module

.-(b) Operating state by axis

() Error state for each axis (e) Axis of command execution

MO0135 DODDOD. DODDDD.1 | NS - " 0 l_
[P [} [} 1 _ Z - Changes axis X start
Change Pz Xin Fois X emor step into 10
start step opergtion state
DOO100.G: Do0100.1 N —
141 1/} | SNs - ! - l— Changes axis Y start
Podz Yin Fods Y emor step into 20
opergtion state

(a) Condition of Current Step Change
(f) Change Step Number

(a) Condition of Current Step Change
Condition of Current Step Change Command (SNS). Once Current Step Change is executed, current operation step will move
set step.

(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on when it
is operating. Operating Data Setting can not be configured while it is running hence configuration will only be configured when it
is not running. If you execute Current Step Change while it is running, the “error 441" would be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on when an
error occurred. Operation will only work when there is no error. If you want to operate a system regardless of errors, you can just
inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3 of 0 bases.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the configuration of
Parameter Setting, you can set a value for axis 0 or 1.

(f) Change Step Number
Set change step humber by Current Step Change. XBF-PD02A support 150 step operation data for each Axis. Therefore, the
range of step number setting of Current Step Change is 1~150.

(g) For more information, reference of Current Step Change is in the “Chapter 9.5.7.”
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(7) Repeat Step No. Change

(c) Address of Positioning Module

/(b) Error state for each axis (d) Axis of command execution
MOO13A DO00o0.1
Ip | 141 | SRS 3 1 10 l_ Changes repeat step of
-“I:agle Pods IJ( ;rn:-r ' &g X cument step into
repeat step state 10
DO0100.1
1/} | SRS 3 1 20 l_ Changes repeat step of
Pods Y alrror ads Y cument step into
state -

(e) Change Step Number /
(a) Condition of Repeat Step No. Change

(a) Condition of Repeat Step No. Change
Condition of Repeat Step No. Change Command (SRS). Once Repeat Step No. Change is executed, repeat operation step will
move set step. When current step is complete, the next start step will be the step set in repeat step.
(b) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on when an
error occurred. Operation will only work when there is no error. If you want to operate a system regardless of errors, you can just
inactivate the function.
(c) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3.
(d) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the configuration of
Parameter Setting, you can set a value 0 or 1.
(e) Change Step Number
Set change step number by Current Step Change. XBF-PD02A series support 150 step operation data for each Axis.
Therefore, the range of step number setting of Current Step Change is 1~150.

(f) For more information, reference of Repeat Step No. Change is in the “Chapter 9.5.8.”
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(8) Current Position Preset
(d) Address of Positioning Module

(b) Operating state by axis

(c) Error state for each axis /

(e) Axis of command execution

MD0138 DOoDD00.0 DODo00.1 - - - J—

P | /1 /1 . : : S )
Change Pads Xin Pods X emor o -lf-rltjlge -C;IJ[M?:I" 0
cument operation state posiion IMto JULL
position

DoD100.0 DO0100.1 — - _

1/} 1/} 1 ' 1 - Change cumert
Axis Yin Axis Y emor position into 0
operation state

(a) Condition of Current Position Preset

(f) Change Current Position

(a) Condition of Current Position Preset
Condition of Current Position Preset Command (SNS). Once Current Position Preset is executed, current operation step will
move to set step. If the origin has not set yet, the origin would be set to origin decided.

(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on when it
is operating. Operating Data Setting can not be configured while it is running hence configuration will only be configured when it
is not running. If you execute Current Position Preset while it is running, the “error 451" would be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on when an
error occurred. Operation will only work when there is no error. If you want to operate a system regardless of errors, you can just
inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the configuration of
Parameter Setting, you can set a value 0 or 1.

(f) Change Current Position
Set change current position by Current Position Preset. Unit is pulse.

(9) For more information, reference of Current Position Preset is in the “Chapter 9.5.5.”
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(9) Encoder Preset

. (b) Address of Positioning Module

MO013C
1P| { EFRS 3 1 LLI Change encoder's
cument position inta
Encoder 5000 P
preset -

c) Axis of command execution :
(a) Condition of Encoder Preset ©

(d) Changing Encoder Position '

(a) Condition of Encoder Preset
Condition of Encoder Preset Command (EPRS). Once Encoder Preset is executed, current operation step will move to set step.
(b) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3.
(c) Axis of command execution
You can set an axis for Encoder preset. You can input 0 (axis X) or 1 (axis Y). But in case of XBF-PDO02A, it supports only one
encoder. So any value doesn't affect the EPRS instruction.
(d) Changing Encoder Position
Set for Changing Encoder Position

(e) For more information, reference of Encoder Preset is in the “Chapter 9.5.6.”
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8.1.7 Error
(1) Error Reset

/ (b) Error state for each axis

(c) Address of Positioning Module

(d) Axis of command execution

/

MO00130 DOD00D.1
= 11 CLR l_ Cancel axis X emor (
EH_DI i If'et o -,,Ix : doesn't cancel output
rres ’ 'ﬂ:i atzrmr inhibition of zds ¥)
Dooooa
1| CLR 1 1 l_ Cancel axis XYemor
Pods Y emor: (cancel output
’ 'ﬂ:d a{zm inhibition of zds )

(a) Condition of Error Reset

(a) Condition of Error Reset

(e) Cancel output inhibition /

Condition of Error Reset Command (CLR). Once Error Reset is executed, it erases errors of module form each axis.

(b) Error state for each axis

According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on when an

error occurred. Operation will only work when there is no error. If you want to operate a system regardless of errors, you can just

inactivate the function.

(c) Address of Positioning Module

In this example, Positioning Module installed at the slot no.3.

(d) Axis of command execution

You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the configuration of

Parameter Setting, you can set a value 0 or 1.

(e) Cancel output inhibition

In case of output inhibition, you can select whether to cancel output inhibition or not. If it is 0, doesn’t cancel output

inhibition. If it is 1, cancels output inhibition.
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8.2 Example of IEC type Programming
8.2.1 General description
Here we supposed the positioning Module is installed at the 3 slot. In the real usage, you need to change its value
according to your actual set up. And we supposed the axis X and axis Y is used.

8.2.2 Current State Read
() Bit Information about Operation state Reading (APM_SRD)

(b) Address of Positioning Module
INST1

(a) Module’s ready
RENiSE } %UM1ats / APM_SRD | zop now —— (€) State of Operation complete
I |1 0 Doup

EX

| SRD_STAT A
rea | DoN) 2 ; bas  sman o2 (f) Error State
SRD_STAT
BAS STATL ¥ 3 BLO ETik HME0
= r Hoies i stme
[SLO ET1L Fods ST ®ME1
=

Hoim ) sima

Chi} ST2 Ty e
Aos X sime
3
STal T4 *ME3
Hois X sime
= 4
T4l st B
Ao 5.'55'.:'.:
EE =11 *®MBS
HFos W zime
STl 1 AL
Ao :-.-i:-.:—.:
ST7L
(d) The position for saving bit information

(c) Axis of operation
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(a) Module’s ready
After Turn On, if there is no error occurred in Positioning Module, it is “ON,” meaning that modules are ready to
operate.

(b) Address of Positioning Module
Before operation, you need to configure its position by numbers. In this example, Positioning Module is installed at
the 3 slot.

(c) Axis of operation
If you command each axis, need to set Axis of command execution. XBF-PD0O2A can control max. 2 axes and Axis
of command execution 0~1 means axis X ~ axis Y.

(d) The position for saving bit information
Set the device to save bit state value of axis from the positioning module with APM_SRD. This device is available
to be used in sequence program as a condition. For example, the current bit state in the example program above is
saved in %MBO ~ % MB6. For the detail description about the device saved, refer to “7.3.2 Current Operation State
Bit Information Reading”. Bit information which saved in a device is available to be used to execute another
command. For example, if you need to use In-operation-signal of axisl, just set as %MBO0.0. If you need to use
Error-state of axis2, just set %MB10.1.

(e) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.

(f) Error State

This is the area that output error no. if there are errors in operation of function block.
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(2) Current Operation Information Reading

(e) State of Operation complete

(b) Address of Positioning Module

INST3
WFX153 EUXD3AE APM_CRD |{ CRD_DON
— | | REQ DONF EX
Always OMN ¢ Positioning E
Madule:
rg?iﬂf (f) Error State
| INST2 /
APM_CRD | CRD_DON CRO_STAT
REQ  DOMF E_X 0 1BAS STATE X
8 E E
CRO_STAT
BAS STATK K 3 45LO  ERRF ®=MWI0
E T Puis ¥ emor
3 450 ERRF EMW3D 0 1AKIS Ccab:  %LMDE
T Puds Y emar Pz X
cument
address
1 1AXIS car  uEMD1e CyE BMD7
Pods Y Hods X
cument cument
address speed
cvF  u=MD7 STER %“MWIE
Pois Y P Foris ¥
cument current step
speed number
STEF  “MW36 MCDF:  EMWIT
P Axis Y step Pz XM
number code
MCDF  EMW37
Pods M N ) o )
code (d) The position for saving operation information
(a) Module’s ready (c) Axis of operation

(a) Module’s ready
After Turn On, if there is no error occurred in Positioning Module, it is “ON,” meaning that modules are ready to
operate.

(b) Address of Positioning Module
Before operation, you need to configure its position by numbers. In this example, Positioning Module is installed at
the 3 slot.

(c) Axis of operation
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If you command each axis, need to set Axis of command execution. XBF-PD0O2A can control max. 2 axes, Axis of
command execution 0~1 means axis X~ axis Y.

(d) The position for saving operation information
Set the device to save operation state value of axis from the APM module with APM_CRD. This device is available
to be used in sequence program as a monitoring value. For example, the current position value of axisl in the
example program above is saved in %MD®6. For the detail description about the device saved, refer to “7.3.1
Operation Information Reading (APM_CRD)".

(e) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.

(f) Error State

This is the area that output error no. if there are errors in operation of function block.
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(3) Encoder value Reading

(b) Address of Positioning Module (d) State of Operation complete

8-35

INST4
APM_ENC
“FX153  %UX0.3.15 RD
| | [ | REQ DONp i DONE
Always OM i Positioning E
Module: (e) Error State
Module
Ready
BAS STATE i STAT
E
3 15L0 EMCE i%MD104
T _VAL| iEncoder
cument
value

(a) Module’s ready \

(c) Encoder value

(a) Module’s ready
After Turn On, if there is no error occurred in Positioning Module, it is “ON,” meaning that modules are ready to
operate.

(b) Address of Positioning Module
Before operation, you need to configure its position by numbers. In this example, Positioning Module is installed at
the 3 slot.

(c) Encoder value
The current value of encoder is displayed.

(d) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.

(e) Error State

This is the area that output error no. if there are errors in operation of function block.
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8.2.3 Operation Test
(1) Floating Origin Setting

Decide origin of current motor’s position without set a machinery origin. (d) Address of Positioning Module
(b) Operating state by axis )
(f) State of Operation complete
(c) Error state for each axis
/ INSTE
M 1004 XD 1D “=MBD.O HMEBD.1 APM_FLT FLT_DOME
| | /1 1/} REQ DONEE X
Positioning Aocis X Aois K e E
| INSTS
%MB10.0f | ®MBI0.1 AFM_FLT | FLT_DOME FLT_STAT_
1/ | £ REQ  DONf W i BAS  STATH X
Aogiz ¥ in Az ¥ erro E E
FLT_STAT_ (9) Error State
{BAS  STATT ¥ 3 1500
] E T
3 1B5LO } HAXIE
e T
AKIE
(a) This is the condition for running a Floating Origin Setting (e) Axis of command execution

(a) This is the condition for running a Floating Origin Setting

(b) Operating state by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis.
This command can be executed when axis is not in operation. If you execute this command during operation, error
code 211 occurs.

(c) Error state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns
on when an error occurred. Operation will only work when there is no error. If you want to operate a system
regardless of errors, you can just inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot.

(e) Axis of command execution
You can set an axis for Floating Origin Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the
configuration of Floating Origin Setting, you can set a value 0 or 1.

(f) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.

(9) Error State

This is the area that output error no. if there are errors in operation of function block.
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(2) Jog Operation

(c) State of driving control by axis

(d) Error state for each axis (e) JOG operation execution for each axis

EMX1003 :MBD.D “MEBD.1 HUKD.3 18
| 1/ 1/}
JOG oei= 2 in A gis X ermor
operation peration
=MBD.D
1
B I
Kis X
peratio
HUKND.3 18
=METD.0 %MB10.1 HUXD.2.20
——/ } /1
Padis Y in Aot e
peratio
= METD. UKD 321
__| | g
I 13
Focs Y Positio
EMB13.1
Ao Y JOG

(b) Operating state by axis

(a) Condition for Jog Operation

(a) This is the condition for Jog Operation
This is the condition for Jog Operation Command
(b) Operating state by axis
Jog Operation can only be working when the state of axis set as Jog Operation. In this example above, specific
axis set as Jog Operation otherwise it is not operating.
(c) State of driving control by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Jog Operating” for each axis.

It turns on when it is operating. Jog Operation configuration can be changed while it is operating.
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(d) Error state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis. It
turns on when an error occurred. Operation will only work when there is no error. If you want to operate a system
regardless of errors, you can just inactivate the function.

(e) JOG operation execution for each axis
JOG operation command is not executed by using instruction but by set or clear relevant bit of U device. In the
above example, if condition for JOG condition is on, X axis JOG (CW) will be on, X axis JOG (CCW) will be off
and X axis JOG LOW/HIGH SPEED will be on. So JOG CW HIGH SPEED operation will be exetuted.

For U device, refer to “5.2.1". U device is refreshed at scan end.
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(3) Inching Operation
(c) Error state for each axis

(9) Complete Operating Status
(d) Address of Positioning Module

INSTE
SLMX 1008 LMED.0 HLMED. 1 APM_ING {| |NC_DONE
| 1/ /1 REC  DONf X
Aocis X Aois K 2o c
[ INST?
%MBE10.0 %MB0.1 AFM_ING | |NC_DoNE q INC_STAT_
1/ /1 REQ DON[ ¥ 0 fas sTAR
A= in Aogis ' ermo E E H
INC_STAT_
{BAS  STAT| ¥ 3 J5L0
| c &
(h) Error Status
2 {200 : HAXIE
] T
815 %MDZZ  {INCH
\ Aogiz X | WAL
BURIDET T HINCH
lmasy [ VAL

(e) Axis of command execution

(b) Operating state by axis

(a) Condition for Inching Operation (f) Amount of Inching Operation Movement

(a) This is the condition for Inching Operation
This is the condition for Inching Operation Command (APM_INC)
(b) Operating state by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis.

This command can be executed when axis is not in operation. If you execute this command during operation, error

code 401 occurs.

(c) Error state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns

on when an error occurred. Operation will only work when there is no error. If you want to operate a system
regardless of errors, you can just inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot.

(e) Axis of command execution
You can set an axis for Inching Operation. XBF-PDO02A supports for 2 axes. In the “execution of axis” from the

configuration of Inching Operation, you can set a value for axis X through axis Y.
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(f) Amount of Inching Operation Movement
Measure the amount of moving range by Inching Operation.
(g) Complete Operating Status
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.
(h) Error Status
This is the area that output error no. if there are errors in operation of function block.

(i) Reference for Inching Operation is from “Chapter 7.6.1.”

8-40



Chapter 8 Program

8.2.4 Parameter and Operation Data Setting

(1) Parameter Setting
(a) Condition for Parameter Setting Command

(e) Address of Positioning Module

(c) Operating state by axis
(d) Error state for each axis
N / INST10
%MX1007 %MEBD.D %MED.1 AFM_SBF
I /1 /1 REQ DON|
Aoz ¥in Aogi= ¥ ermor E
N INSTS
%MB10.1 APM_SEF
1/} REZ  DOM JeAs t STATH
Axis Y error E| E
BAS { STAT| 2 15L0 L~ (f) Axis of command execution
1 E T
_ : ?LD ......... gl |~ (g) List of Changing Parameter
| RS PR |_ (h) Value of Changing Parametpr
2 ge_ “BP_V
- Mo | e laL
EERYENES
— laL
(e) Address of Positioning Module
INST1Z
% MX1008 %MEBD.O %MEBD.1 APM_SHP
1/ | {41 REC: DONF
Aais X in Axis ¥ error E
h INSTT1
%MB10.0 %MB10.1 APM_SHP
— /| 141 REQ  DOM {BAS  ETATH
Axis¥in Aoz Y error E . E
sperstor £ 3 e
Jeas  SraT 3 g0 |- (f) Axis of command execution
1 E It
(b) Condition for Home/Manual
. 3 {5LO s . .
i Parameter setting N |~ (9) List of Changing Parameter
RIS “HF_
1T e Mo L.~ (h) Value of Changing Parametgr
: e e A
4 M- - - fr e WAL
S
] VAL
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(a) This is the condition for Parameter Setting Command
This is the condition for Basic Parameter Setting Command (APM_SBP)

(b) This is the condition for Home/Manual Parameter Setting Command
This is the condition for Home/Manual Parameter Setting Command (APM_SHP)

(c) Operating state by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns
on when it is operating. Except common parameter setting, parameter setting cannot be configured while it is running
hence configuration will only be configured when it is not running. If you execute Parameter Setting while it is running,
the “error 471" would be appeared.

(d) Error state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns
on when an error occurred. Operation will only work when there is no error. If you want to operate a system
regardless of errors, you can just inactivate the function.

(e) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot of 0 bases.

(f) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD02A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 or 1.

(g) Value of Changing Parameter
You can set a value of changing parameter. For more information about Parameter Value Changing look for “Chapter
7. Function Block.” In case of setting I/O parameter, the value would be parameter value itself.

(h) List of Changing Parameter
You need to set a list for parameter (f) changing from set command. Once operating is working, this value will change
to parameter (f). For more information of list of changing parameter look for “Chapter 7. Function Block.” In case of
setting I/O parameter, the value would be parameter value itself. Therefore changing of list would not be necessary.

(i) Execution content of each function block is as follows.
APM_SBP: changes acc. time 2 of axis X basic parameter into 200ms
APM_SBP: changes bias speed of axis X basic parameter into 5
APM_SHP: changes home address of axis X home/manual parameter into 0.

APM_SHP: changes JOG high speed of axis Y home/manual parameter into 10000.
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(2) Operating Data Setting

d) Address of Positioning Module
(a) Condition for Operating Data Command @ fHioning !

(b) Operating state by axis

(i) State of Operation complete

/(c) Error state for each axis

S~

INST14
SMKT00S SMBD.0 S MBD.1 AFM_SMD [{ smD DON
1/ REQC  DON| E X
t =X Aoz ¥ emo E
| EEEE =t (j) Error State
INST12 /
UMBI00E | %MB10.T APM_SMD | sMD_DON SMD_STAT
—/ | 141 REQ  DOMp E_Y : BAS | STATH X
Axis'fin Axis emo E E
SMD_STAT ) )
{Bas  sTATH K 3 f=1o L () Axis of command execution
E £ T /
3 B0 :-'ocls L (f) Operation data step to change
i I Foveoooe foftons /
LTINS TPEPR List of Changing Parameter
{axIs E 5TE & ’(g) ging
Ay reasesssaasanasd P ...... N
LMWAT  {STE 1 B (Xl
Aodis ¥ P MO
L (h) Operation data value to change
Mo W00 JMD_
ND Sl
Mo
WAL

(a) This is the condition for Operating Data Command
This is the condition for Operating Data Command (SMD)

(b) Operating state by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns
on when it is operating. Operating Data Setting cannot be configured while it is running hence configuration will only
be configured when it is not running. If you execute Operating Data Setting while it is running, the “error 472" would
be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns
on when an error occurred. Operation will only work when there is no error. If you want to operate a system
regardless of errors, you can just inactivate the function.

(d) Address of Positioning Module

In this example, Positioning Module is installed at the 3.
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(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD0O2A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 or 1.

(f) Operation data step to change
Set the operation data step no. to change with operation data setting command. XBF-PD0O2A can set 150 step
operation data per each axis and the data would be 0 to 150. If the data is set as “0”, it means “Current step” of
operation data of corresponding axis.

(g) List of Changing Parameter
You need to set a list for parameter (h) changing from set command. Once operating is working, this value will
change to parameter (h). Each value of Operating Data is listed below. For example if you put 1000 for value of

Changing Operating Data and 4 for Operating data then the value of Dwell is going to be set as 1000ms.

Setting Operation Data
value

1 Goal position

2 Circular interpolation support position

3 Operation speed

4 Dwell time

5 M code No.

6 Circular interpolation turns

7 Operation method

8 Control method

9 Operation pattern

10 Coordinate

11 Arc size

12 Acceleration No.

13 Deceleration No.

14 Circle interpolation method

15 Circle interpolation direction

16 Repeat step number

(h) Operation data value to change

Set the value of operation data to change.

(j) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.

(i) Error State

This is the area that output error no. if there are errors in operation of function block.

(k) Execution content of each function block is as follows.
Operation data setting for axis X: sets the goal position on step no.2 of axis X operation data as 10000.
Operation data setting for axis Y: sets %MB112 (Operation data item of axis Y) of axis Y operation data %MW41

(Operation step of axis Y) step as %MD27 (Operation data value of axis Y).
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(3) Operation Data Teaching Array

(a) Condition for Teaching Array o
(d) Address of Positioning Module

b) Operating state by axis
(b) Operating y axi (k)State of Operation complete

(c) Error state for each axis

/
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[ | 1/ 1/} REQC DON} EX
Ti fogis X 0is ¥ ermor E
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o= Y in Aotis Y ermor E E
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ATEA_STAT () Error State
BAS  STATH Y 3 1500
E T
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3 1500 } 1S .
T execution
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= Teaching Step
EMW3IZ  {5TE i qRAM .
Az =3 | RO (g) Teaching Method
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{RAM i P05
| RO | =P
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(h) List of Teaching
\ MK JFOE 10 ATEA_
Aoais Y | =F CMNT
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saved | WAL

(a) This is the condition for Teaching Array
Condition Teaching Array Command (APM_ATEA)
(b) Operating state by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns

on when it is operating. Teaching Array cannot be configured while it is running hence configuration will only be
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configured when it is not running. If you execute Teaching Array while it is running, the “error 461" would be appeared
when it is Position Teaching or the “error 463" would be appeared when it is Speed Teaching.

(c) Error state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns
on when an error occurred. Operation will only work when there is no error. If you want to operate a system
regardless of errors, you can just inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD02A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 or 1.

(f) First number of Teaching Step
You can setup the first number of Teaching Step among the Operating Data step. In this example above, Teaching
Array of axis X will be operate from 22t step, which is 10t step away from 13t step, hence it will be operate between
13t step and 22t step.

(g) Teaching Method
This function sets whether you save value of changed Teaching data to Rom or Ram. If you choose Rom the data
will be saved regardless of power and if you save in the ram the data will be vanished when powers off. This
parameter sets as 1 means Rom saved, and sets as 0 means Ram saved. Frequency of ROM teaching is limited to
100,000.

(h) List of Teaching
You can set a data with Teaching Method among the Operating Data. Both “Goal Position” and “Operating Speed”
can be changed by Teaching Array. When its value set “0” means set a Goal Position and “1” means set an Operating
Speed.

(i) Amount of Teaching
Decide how many steps will be operated using by Teaching Method. Maximum 16 Teaching Array data can be used.
For more information about Teaching Array Operation, look for reference from “Chapter 7.4.7"

() Address of first device where those data for Teaching Array are saved
To execute a Teaching Array, you need to set a specific value first. Teaching Data will be set up depends on number

of first device as below table.

Value Device No. Teaching Array Data
1 Device + 0 Teaching Array Data 1
2 Device + 2 Teaching Array Data 2
3 Device +4 Teaching Array Data 3
4 Device + 6 Teaching Array Data 4
5 Device + 8 Teaching Array Data 5
6 Device + 10 Teaching Array Data 6
7 Device + 12 Teaching Array Data 7
8 Device + 14 Teaching Array Data 8
9 Device + 16 Teaching Array Data 9
10 Device + 17 Teaching Array Data 10
11 Device + 20 Teaching Array Data 11
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12 Device + 22 Teaching Array Data 12
13 Device + 24 Teaching Array Data 13
14 Device + 26 Teaching Array Data 14
15 Device + 28 Teaching Array Data 15
16 Device + 30 Teaching Array Data 16

(k)State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.
(I) Error State
This is the area that output error no. if there are errors in operation of function block.
(m) Execution content of each function block is as follows.
Axis X Teaching Array : Execute RAM Teaching the position value of 10 steps from no.13 to no.22 of axis X as the
value saved in %MD50 ~ %MD59.

Axis Y Teaching Array : Execute Teaching array based on the value in variable.
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(4) Saving Current Data

(a) Condition for Saving Current Data (f) State of Operation complete
INST17
TEME1011 w%=MBD.O w“=MBD. T “=MB10.0 “EMB10.1 APM_WRT WRT_CON
| | /1 /1 /1 /1 REQ DONR  E
Save Aoz Xin Axiis ¥ amo Axis Y in Agis Y error E
JBAS i STATH WRT_STAT
E
(b) Operation state & error state
3 1500
T
(c) Address of Positioning Module
1415

Al

(d) Axis of command execution / 3 At

(e) Saving by axis

(9) Error State

(a) This is the condition for Saving Current Data
This is the condition for Saving Current Data Command (APM_WRT). When current saving data operated, those
values of module parameter and operating data would be saved in flash memory. Therefore configuration of Ram
or Ram Teaching would be constantly saved whether power is on or not.

(b) Operation state & error state
According to exercise from “Chapter 8.1.2 Current State Reading”, it is a signal of “operation state and error state” for each axis.
Since Saving Current Data command can't be executed, condition is set to be executed when both axes are not in operation. If
you execute Saving Current Data command during operation, error 172 occurs.

(c) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot.

(d) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD0O2A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 or 1.

(e) Saving by axis
Configure current data operation setting. Choosing axis are configured follow by below table. Therefore even if those
axis are not operated as it programmed, saving axis can be saved in Array. The data of operated axis saved in flash

memory, which make constantly stable whether its power is on or not.
15 ~ 2 Bit 1Bit 0Bit
N/A axis Y axis X

(f) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error

occurred, “0” will be outputted.
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(9) Error State

This is the area that output error no. if there are errors in operation of function block.
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8.2.5 Positioning Operation
(1) Homing
) (e) Address of Positioning Module
(c) Error state for each axis
(e) State of Operation complete
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{ | 1/} /1 REQ DON} EX
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] E
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s T
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] (b) Operating state by axis
i ' (f) Axis of command execution
(a) Condition for Homing

(a) This is the condition for Homing
This is the condition for Homing Command (APM_ORG)

(b) Operating state by axis

According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns
on when it is operating. Homing command cannot be configured while it is running hence configuration will only be

configured when it is not running. If you execute Homing while it is running, the “error 201" would be appeared.

(c) Error state for each axis

According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns
on when an error occurred. Operation will only work when there is no error. If you want to operate a system

regardless of errors, you can just inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot.

(e) Axis of command execution
You can set an axis for Inching Operation. XBF-PD0O2A supports for 2 axes. In the “execution of axis”, you can set

a value 0 (Axis X) or 1 (Axis Y).
(g) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error

occurred, “0” will be outputted.
(h) Error State
This is the area that output error no. if there are errors in operation of function block.

(i) For more information, reference for Homing is in the “Chapter 9.1.”
| 8-50



Chapter 8 Program

(2) Direct Start

(c) Error state for each axis (d) Address of Positioning Module
(m) State of Operation complete
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(a) This is the condition for Direct Start
This is the condition for Direct Start Command (APM_DST)
(b) Operating state by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns
on when it is operating. Direct Start command cannot be configured while it is running hence configuration will only
be configured when it is not running. If you execute Direct Start while it is running, the “error 221" would be appeared.
(c) Error state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns
on when an error occurred. Operation will only work when there is no error. If you want to operate a system
regardless of errors, you can just inactivate the function.

(d) Address of Positioning Module
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In this example, Positioning Module is installed at the 3 slot of 0 bases.

(e) Axis of command execution
You can set an axis for Inching Operation. XGF series supports for 4 axes. In the “execution of axis” from the
configuration of Manual Operation, you can set a value 0 (axis X) or 1 (axis Y).

(f) Address
Decide changing position of Direct Start command. In this example above, the initialized value is “device,” but you
can also change it with “real numbers,” which data type is “DINT.”

(9) Speed
Decide goal speed of Direct Start. In this example above, the initialized value is “device,” but you can also change
it with “real numbers,” which data type is “UDINT.”

(h) Dwell Time
Dwell Time consider as a total amount of time from beginning of Direct Start operation that reach to the goal position
and make output of Positioning Done Signal. That means after done its operation, direct Start will make a Positioning
done signal. Its unit is “ms,” and type is “UINT”

(i) M code
You can set a value of M code which are displaying of Operating Parameter by Direct Start. The way of M code
outputs are “Parameter Expansion, M code Mode,” within the “None, With, After.” It will make an M code besides
you choose “None” for its parameter. For more information, reference for M code is in the “Chapter 4.2.2"

(j) Control method
Set direct start. Follows are executed depending on setting value.
0 : Position control
1 : Speed control

(K) Coordinates setting
Set the operating coordinates of direct start. Followings are executed depending on setting value.
0 : Absolute coordinates
1 : Relative coordinates

() ACC/DEC No.
Set the ACC/DEC No. used in positioning control. It operates by corresponding ACC/DEC Time of basic parameter
depending on setting value. Data type is USINT.

7~4 3~2 1~0
0:DECno.1 0:ACCno.1
- 1:DEC no.2 1:ACCno.2
2 :DECno.3 2:ACCno.3
3:DECno.4 3:ACCno4

(m) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error

occurred, “0” will be outputted.
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(n) Error State
This is the area that output error no. if there are errors in operation of function block.
(o) The function block used in the example is as follows.
Axis X Direct Start : Execute position control with Axis X Goal Position %MD80(axis X goal position), Goal
Speed %MD81(axis Goal Speed), Dwell time 100ms, M code 0, Absolute coordinates, Acc.
Timel, Dec Time 1
Axis Y Direct Start : Execute position control with Axis X Goal Position %MD82(axis X Goal position), Goal
Speed %MD83(axis X Goal Speed), Dwell time 500ms, M code 0, Relative coordinates, Acc.
Time 2, Dec Time 2
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(3) Indirect Start
(d) Address of Positioning Module

(c) Error state for each axis
INSTZ3
TMEI0T4 %=MEBED.D EMBD.1 APM_IET IST_DOME
| 1/ /1 REQ DONMi X
nedfirect Aois K Pogis ¥ ermor E
INSTZ2
%ME10.0 § § %MBID.1 APM_IST [ =7 poNE IST_STAT.
1/ 141 REQC  DON| ¥ i BAS § STATH X
AxisYin Potis Y error E E |
15T STAT (h) Error state
BAS  ETATE ¥ 3 145L0
E I
3 1500 { 1AXIS \
T e) Axis of command
(a) Condition for Indirect Start fex)ecution
145 1 45TE \
i () Step number to be
LMWIEE {5TE executed by indirect start
Az F

(a) This is the condition for Indirect Start
This is the condition for Indirect Start Command (APM_IST)

(b) Operating state by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns
on when it is operating. Operating Data Setting cannot be configured while it is running hence configuration will only
be configured when it is not running. If you execute Indirect Start while it is running, the “error 231" would be
appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns
on when an error occurred. Operation will only work when there is no error. If you want to operate a system
regardless of errors, you can just inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot of 0 bases.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD02A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 (axis X) or 1 (axis Y).

(f) Operating step number by Indirect Start
Set the operating step number by indirect start for main Axis of command execution.

(g) State of Operation complete
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If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.

(h) Error State
This is the area that output error no. if there are errors in operation of function block.

(i) Indirect start operates by appointing step of position data for each axis. Therefore it could run those commands of
Positioning control, Speed control, Linear circular interpolation depends on setting of positioning data. For more
information, reference for Setting of Operating Data is in the “Chapter4.6.”

(i) The operation of function block is as follows.

Axisl Indirect Start : Execute step no.1 of axis X by indirect start

Axis2 Indirect Start : Execute %MW 168(Indirect start step) of axis Y by indirect start
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(4) Synchronous Start

(c) Error state by axis (9) State of Operation complete

(h) Error state

INET24
EMEI01S E=MED.D EMB10.G EMEBD.1 EMEBTD. APM_S5T
— /1 /| |1 rd REQC DOM| iSST_DONE
Sinmultaine Aoz X A in Aoois ¥ oerror Ao error E
\ (b) Operating state by axis } BAS  STATE i SST_STAT
] E
(a) Condition for Simultaneous Start
3 4510y

I\ (d) Address of Positioning Module

Ak

I\ (e) Axis for Simultaneous Start

77

N (f) Simultaneous start step
EF no. per each axis

(a) This is the condition for Simultaneous Start
This is the condition for Simultaneous Start Command

(b) Operating state by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns
on when it is operating. Operating Data Setting cannot be configured while it is running hence configuration will only
be configured when it is not running. If you execute Axis X Simultaneous Start while it is running, the “error 291"
would be appeared.

(c) Error state by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns
on when an error occurred. Operation will only work when there is no error. If you want to operate a system
regardless of errors, you can just inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot of 0 bases.

(e) Axis for Simultaneous Start
Set axis for Simultaneous Start. The axis for Simultaneous Start uses a “bit” from WORD Data setting as a “1” for

each axis. Axis for each bits are as below. Since XBF-PDO02A supports up to two axes, set this WORD as 3.
15~2 Bit 1Bit 0Bit
N/A Axis X Axis Y
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(f) Simultaneous start step no. per each axis
Set the step no. of each axis for Simultaneous start. XBF-PDO2A can control 2 axes, it doesn’t use Z_STEP input.
(g) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.
(h) Error State
This is the area that output error no. if there are errors in operation of function block.
(i) The function block used in the example is as follows.
Simultaneous start: Execute no.10 operation step of axis X and step of %MW170 (axis Y Simultaneous start step)

simultaneously.
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(5) Speed Synchronization

(c) Error state for each axis . .
(i) State of Operation complete

w“=MED.D %MBED.1 AFM_SEE S5S DON
1/ 1/} REQ  DONp -
Aogis Xim Aoz ¥ error E

operation (j) Error State

AN

BAS | STATH S35_STAT
(b) Operating state by axis =

3 15LO

IT. \
(a) Condition for Speed Synchronization laxis \\ (d) Address of Positioning Module

Taet (e) Axis of command execution
| A \
it ™ (f) Main Axis Setting

2 AMST
_FLAT\

N (g) Ratio of Main Axis

BV
RAT

(h) Ratio of Subordinate Axis

(a) This is the condition for Speed Synchronization
This is the condition for Speed Synchronization Command (APM_SSS)

(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns
on when it is operating. Operating Data Setting cannot be configured while it is running hence configuration will only
be configured when it is not running. If you execute Speed Synchronization while it is running, the “error 351" would
be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns
on when an error occurred. Operation will only work when there is no error. If you want to operate a system
regardless of errors, you can just inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot of O bases.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO02A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 (axis X) or 1 (axis Y).

(f) Main Axis Setting

Set a main axis to operate Speed Synchronization. This setting is for main axis of Speed Synchronization. This
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setting cannot be set as same value as Axis of command execution, and possible setting values are as below.

Setting value Main axis
0 X - axis
1 Y — axis
2 Encoder

(g) Ratio of Main Axis
Set value for Ratio of Main Axis to execute a Speed Synchronization.

(h) Ratio of Subordinate Axis
Set value for Ratio of Subordinate Axis to execute a Speed Synchronization. In this example above, the ratio of main
and subordinate axis is 2:1. Meaning that operational speed ratio of those axis is 2 to 1. So, if main axis is operating

in speed of 10000, subordinate axis will be operating in speed of 5000.

(i) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.

(j) Error State
This is the area that output error no. if there are errors in operation of function block.

(k) For more information, reference for Speed Synchronization is in the “Chapter 9.4.1.”
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(6) Position Synchronization

(c) Error state for each axis

(i) State of Operation complete
INSTZS /

HMX101T w“=MBD.D H=MBD.1 APM_EEF S5P_DON
| | /1 1/} REQ DOMp  E

Po=ition Aoz X in Aogis X ermo E

Synchroniz operatio

e / (j) Error state

(b) Operating state by axis 3 B

I~ (d) Address of Positioning Module

(a) Condition for Position Synchronization 0 14X15

I~ (e) Axis of command execution

15TE

\ . .
st (f) Step of Subordinate Axis

AX]

(g) Main Axis Setting
{MET

| AD
DR

Ve

(h) Value of Main Axis

(a) This is the condition for Position Synchronization
This is the condition for Position Synchronization (APM_SSP)

(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns
on when it is operating. Operating Data Setting cannot be configured while it is running hence configuration will only
be configured when it is not running. If you execute Position Synchronization while it is running, the “error 341" would
be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns
on when an error occurred. Operation will only work when there is no error. If you want to operate a system
regardless of errors, you can just inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot of O bases.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD02A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 (axis X) or 1(axis Y).

(f) Step of Subordinate Axis

Set step number for Subordinate Axis to execute a Position Synchronization.
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(g) Value of Main Axis
Set value for Main Axis to execute Position Synchronization. Therefore main axis will be executed the command
when the subordinate axis reaches this set value.
(h) Main Axis Setting
Set a main axis to operate Speed Synchronization. This setting is for main axis of Position Synchronization.

This setting cannot be set as same value as Axis of command execution, and possible setting values are as below.

Set value Main Axis
0 Axis X
1 Axis Y

(j) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.

(k) Error State
This is the area that output error no. if there are errors in operation of function block.

(I) For more information, reference for Synchronous Start by Position is in the “Chapter 9.4.2.”
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(7) Deceleration Stop

(b) Operating state by axis (9) State of Operation complete

/(c) Error state for each axis

INETZE
M08 TEMEBD.D wMEBD.1 APM_STFP STP_DONE
{ | 141 /] Ree DoON| i X
DEC stop Axiz Xin Aocis X amo E
INSTZT
HMB1D.1 AFM_STF STF_DOME BYEETAT
141 RED  DONf _¥ . {eas isTATH X
Az emo E E
STP_STAT (h) Error state
BAS  STAT _Y 3 15L0
E IT.
a 2o ] daxis I\ (d) Address of Positioning
T Module
k) nMWsE JDEC N (e) Axis of command
DECtime [ TIM execution
E
loec (f) Deceleration time
L TIM
E
(a) Condition for Deceleration Stop

(a) This is the condition for Deceleration Stop
This is the condition for Deceleration Stop Command (APM_STP)

(b) Operating state by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns
on when it is operating. Operating Data Setting cannot be configured while it is running hence configuration will only
be configured when it is not running.

(c) Error state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns
on when an error occurred. Operation will only work when there is no error. If you want to operate a system
regardless of errors, you can just inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot of O bases.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO02A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 (axis X) or 1 (axis Y).

(f) Deceleration time of Deceleration Stop
Set a deceleration time of Deceleration Stop operation. Unit of Deceleration Stop is [ms]. Since this time refers

deceleration time from the speed limit, there might be little difference between Deceleration Stop set time and actual
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stop time. The range of deceleration time is “0~65,535.” 1~65,535 means Deceleration Time set as 1ms ~ 65,535ms.
If it set as “0,” it will be operated with set deceleration value. Also it use to stop Speed Synchronization Operation
while Speed Synchronization Operation.

(g) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.

(h) Error State
This is the area that output error no. if there are errors in operation of function block.

(i) For more information, reference of Deceleration Stop is in the “Chapter 9.2.12.”

() Operation of each function block is as follows.
Axisl Dec. Time : When axis X is in operation, decelerate to %MW96(axis X Dec. stop Time), then stop.

Axis2 Dec. Time : When axis Y is in operation, decelerate to 1000ms, then stop.
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(8) Emergency Stop

(c) State of Operation complete
INSTZ3 /
BMX1013 APM_EMG i EM3 DON
—] | REC  DON} E
EMG stop E

BAS i BTATE EME_STAT

c {210 \
I (d) Error state

(a) Condition for Emergency Stop
(b) Address of Positioning Module

(a) This is the condition for Emergency Stop
This is the condition for Emergency Stop Command (APM_EMG)
(b) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot of O bases.
(c) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.
(d) Error State
This is the area that output error no. if there are errors in operation of function block.
(e) Emergency Stop is operating by each axis.
EMG stop command is applied to both axis X and axis Y. Once it is executed, both axes occurs error code 481 and
stop without deceleration

(f) For more information, reference of Emergency Stop is in (3) EMG stop of “Chapter 9.2.1.”
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(9) M code Cancellation

(b) M code state for each axis

(e) State of Operation complete
) INST3?
3 M 1020 LMEI APM_MOF | S REE TR
—]|F | [ | REQ DOMH EX
Camcel M Aogis XM E
k== parEsgrE () Error state
INST20 /
HMXEL APM_MOF | moF_Don MOF_STAT
| | RECQ  DONF EY i feasi sTATH X
Az M E E
MOF_STAT
BAS  STATF _ 2 ELC \\ (c) Address of Positioning Module
- E )
3 1500 { 14X
s T
laxis (d) Axis of command execution
(a) Condition for M code Cancellation

(a) This is the condition for M code Cancellation
This is the condition for M code Cancellation (APM_MOF). Once M code Cancellation command executed, number
of M code would be change to “0,” and signal of M code to “Off.”

(b) M code state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “M Code” for each axis. It turns
on when it is operating. M code Cancellation command can only be valid once M code are generated. The condition
for execution is operation possible when it is “On.”

(c) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot of O bases.

(d) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO02A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 (axis X) or 1 (axis Y).

(e) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.

(f) Error State
This is the area that output error no. if there are errors in operation of function block.

(g) For more information, reference of M code Cancellation is in the “Chapter 9.6.2.”
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8.2.6 Operation Setting Change while Operating

(1) Speed Override

(b) Operating state by axis
(9) State of Operation

(c) Error state for each axis complete
/ IMNETZ3 /
M I02ZT TMEBD.D w%MBD.1 APM_S0OR SOR_DOMN
I I LI.-' I REQ  DOMNp E_X
Aogis Xin Aoaiz X armon E
operation (h) Error state
INBT32
%=MB10.0 %=MB10.1 APM_S0OR SOR_DON EOR ETAT
| | 141 REC  DONf E_Y¥ i {Bas  STATH X
A= in Ao0is Y e E E
SOR_STAT ™l (d) Address of Positioning
{BAS  STATh ¥ 3 15L0 N Module
E T
3 15L0 } 1AXIE
T \\ (e) Axis of command
b A execution
1AXIS E=MDET  450R
x | 5F
D
\\(f) Value Change for
Speed Operation
0000000 150R
(a) Condition for Speed Override E_SP

(a) This is the condition for Speed Override
This is the condition for Speed Override Command (APM_SOR)

(b) Operating state by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns
on when it is operating. Operating Data Setting cannot be configured while it is running hence configuration will only
be configured when it is not running. If you execute Speed Override while it is running, the “error 371" would be
appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns
on when an error occurred. Operation will only work when there is no error. If you want to operate a system
regardless of errors, you can just inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot of O bases.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD0O2A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 (axis X) or 1 (axis Y).

(f) Value Change for Speed Operation
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Set speed value. According to Speed Override from common parameters, it is a signal of “%” or “Speed Value”
depends on setting of category. Also, when Speed Override set as Speed Value, it means Pulse/Second. If a
changing Operation Speed Value is “%,” then the unit would be [X10-2%)].

(g) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.

(h) Error State
This is the area that output error no. if there are errors in operation of function block.

(i) The function block in the example above is as follows.
Axis X Speed Override : The operating speed of axis X will be changed to speed value saved in %MD97 and then

continue to operate.

Axis Y Speed Override : The operating speed of axis Y will be changed to 20000 and then continue to operate.

(i) For more information, reference of Speed Override is in the “Chapter 9.5.3.”
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(2) Position Override

State of Operation
(b) Operating state by axis @ P

complete
(c) Error state for each axis
/ INBT3S
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execution
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(a) Condition for Position Override CR

(a) This is the condition for Position Override
This is the condition for Position Override Command (APM_POR)

(b) Operating state by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns
on when it is operating. Operating Data Setting cannot be configured while it is running hence configuration will only
be configured when it is not running. If you execute Position Override while it is running, the “error 361" would be
appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns
on when an error occurred. Operation will only work when there is no error. If you want to operate a system
regardless of errors, you can just inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot of 0 bases.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD02A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 (axis X) or 1 (axis Y).

(f) Change for Goal Position Value
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Setting Value Change for Goal Position Value. Once Position Override commands are executed, the goal position
of executed axis will be changed to set goal position.
(g) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.
(h) Error State
This is the area that output error no. if there are errors in operation of function block.
(i) The function block in the example above is as follows.
Axis X Position Override : Goal position of axis X is changed to the value saved in %MD?98.
Axis Y Position Override : Goal position of axis Y is changed to the value saved in %MD99.

(j) For more information, reference of Position Override is in the “Chapter 9.5.2.”
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(3) Position Assign Speed Override

(b) Operating state by axis (h) State of Operation

. complete
(c) Error state for each axis
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(a) Position Assign Speed Override O

(a) This is the condition for Position Assign Speed Override
This is the condition for Position Assign Speed Override Command (APM_PSO)

(b) Operating state by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns
on when it is operating. Operating Data Setting cannot be configured while it is running hence configuration will only
be configured when it is not running. If you execute Position Assign Speed Override while it is running, the “error
381" would be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns
on when an error occurred. Operation will only work when there is no error. If you want to operate a system
regardless of errors, you can just inactivate the function.

(d) Address of Positioning Module

In this example, Positioning Module is installed at the 3 slot of 0 bases.
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(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD02A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 (axis X) or 1 (axis Y).

(f) Position of Speed Change Execution
Set the position of Speed Change. Once the actual position located at set position with speed override command
running, the speed change commands are executed.

(g) Value Change for Operation speed

Set the Value Change for Operation speed. According to Speed Override from common parameters, it is a signal of

“%" or “Speed Value” depends on setting of category. Also, when Speed Override set as Speed Value, it means

Pulse/Second. If a changing Operation Speed Value is “%,” then the unit would be [X10-2%].

(h) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.

(i) Error State
This is the area that output error no. if there are errors in operation of function block.

() The function block in the example above is as follows.

Axis X Positioning Speed Override : When the current position of axis X become the same position as the position
saved in %MD100, the speed value will be changed to the speed saved
in %MD97.

Axis Y Positioning Speed Override : When the current position of axis X become 50000, the speed will be changed
to 100000.

(k) For more information, reference of Position Assign Speed Override is in the “Chapter 9.5.4.”



Chapter 8 Program

(4) Speed/Position Switching Control

(c) Error state for each axis

(d) Signal from Speed Control by each Axis

N / INET2S

(9) State of Operation complete

MK 1024 E=MBD.O W“=MBD.1 wMB2.1 APM_VTP WTP_DOME
B | | | 1 | | REC  DOME X
Speed/Pos Aogis X in Axdis X ermo Aoz X E
FelEnre (h) Error state
| INST28
EMB10.0 EMB10.1 =MB12.1 APM_VTP WTP_DOME WTP_STAT_
| | 141 | | REQ  DONf ¥ i : STAT X
Aois Yin Aais Y emo Aotis Y E E
WTP_STAT
Az sTATH ¥ 2 4510 \ N
-] b O i Stafe By 2k E T I\ (e) Address of Positioning
erati Xi
(b) Op 9 y FERSUER So— . Module
3 15LO P HAXIE 3
N e I - e \
(a) Condition for Speed/Position Switching Control I\ (f) Axis of command
1 IS execution

(a) This is the condition for Speed/Position Switching Control
This is the condition for Speed/Position Switching Control Command (APM_VTP)

(b) Operating state by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns
on when it is operating. Operating Data Setting can not be configured while it is running hence configuration will only
be configured when it is not running. If you execute Speed/Position Switching Control while it is running, the “error
301" would be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns
on when an error occurred. Operation will only work when there is no error. If you want to operate a system
regardless of errors, you can just inactivate the function.

(d) Signal from Speed Control by each Axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Speed Control state” for each
axis. It turns on when it is operating. Speed/Position Switching Control Setting can only be configured while it is
running. If you execute Speed/Position Switching Control while it is not running, the “error 302" would be appeared.

(e) Address of Positioning Module

In this example, Positioning Module is installed at the 3 slot of 0 bases.
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(f) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 (axis X) or 1 (axis Y).
(g) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.
(h) Error State
This is the area that output error no. if there are errors in operation of function block.

(i) For more information, reference of Speed/Position Switching Control is in the “Chapter 9.2.9.”
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(5) Position/ Speed Switching Control

(c) Error state for each axis

(d) Signal from Position Control by each Axis

(9) State of Operation complete
| / INST41
TEME1025 HEMEBD.D HEMEBD. 1 EMB2.0 AFPM_PTV FTWV_COME
7| | | /1 [ | REQ DONFi X
Paosition/5p Axis Xin Aogis X error X E
=wmehing (h) Error State
| INST40 |
LMET0.0 | LME1D.T LME12.0 AFM_FTV | pTv_DOME FTV_STAT_
— | 1/} o REC  DONp ¥ g Az STATE X
fotis ¥ Aacis Y erro Pagis E E
] FTV_STAT_ ] N (e) Address of Positioning
{ {BAS  STATT f 3 15L0
i E T Module
3 15L0 { 1AXIS \
R T
(b) Operating state by axis N (f) Axis of command
1 PIE execution
(a) Condition for Position/ Speed Switching

(a) This is the condition for Position/ Speed Switching Control
This is the condition for Position/ Speed Switching Control Command (APM_PTV)

(b) Operating state by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns
on when it is operating. Operating Data Setting can not be configured while it is running hence configuration will only
be configured when it is not running. If you execute Position/ Speed Switching Control while it is running, the “error
311" would be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns
on when an error occurred. Operation will only work when there is no error. If you want to operate a system
regardless of errors, you can just inactivate the function.

(d) Signal from Position Control by each Axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Position Control state” for each
axis. It turns on when it is operating. Position/ Speed Switching Control Setting can only be configured while it is
running. If you execute Position/Speed Switching Control while it is not running, the “error 317” would be appeared.

(e) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot of O bases.

(f) Axis of command execution
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You can set an axis for Parameter Setting. XBF-PD02A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 (axis X) or 1 (axis Y).

(g) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.

(h) Error State
This is the area that output error no. if there are errors in operation of function block.

(i) For more information, reference of Position/ Speed Switching Control is in the “Chapter 9.2.10".
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(6) Current Step Change (Start Step Number Change)
(b) Operating state by axis

(c) Error state for each axis (9) State of Operation complete
/ INST42 |
SLMXI0EE %MBD.0 %%MBD. 1 AFM_SNS | ENS_DOM
I/} /1 REQ ponp i B
Aogis Xin Aois X 2o E
operabion (h) Error state
INST4Z |
%MB10.0] | %MBID.1 APM_SNS | SnS_DOM SNS STAT
/| /1 REZ  DONp EY ¢ Bas i sTATH X
Ao in Aoz ermo E E
SM5_STAT
{eas  sTATH f 3 50 \
E T
N (d) Address of Positioning Module
; | ........... s
B se— - \
{axs 0 I=TE N (e) Axis of command execution
I3 \
MWZ0E 'ﬁTE ™\ (f) Change Step Number

(a) Condition for Current Step Change

(a) This is the condition for Current Step Change
This is the condition for Current Step Change Command (APM_SNS). Once Current Step Change is executed,
current operation step will move set step.

(b) Operating state by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns
on when it is operating. Operating Data Setting cannot be configured while it is running hence configuration will only
be configured when it is not running. If you execute Current Step Change while it is running, the “error 441" would
be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns
on when an error occurred. Operation will only work when there is no error. If you want to operate a system
regardless of errors, you can just inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot of O bases.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO02A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 (axis X) or 1 (axis Y).

(f) Change Step Number
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Set change step number by Current Step Change. XBF-PDO02A supports 150 step operation data for each Axis.
Therefore, the range of step number setting of Current Step Change is 1~150. In the above example, current step
of axis X changes into step no. 50 and that of axis Y changes into step no. designated at %MW202 (Axis Y start
step)

(g) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.

(h) Error State
This is the area that output error no. if there are errors in operation of function block.

(i) For more information, reference of Current Step Change is in the “Chapter 9.5.7.”
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(7) Repeat Step No. Change

(b) Error state for each axis

(f) State of Operation complete

INST45 |
LME1026 %MED.1 AFPM_SRS | : SRS DON
171 REC  DON[ E_X
Aogis X error E
(9) Error state
INST44 I
LMEND.1 AFM_ERE | sRS_DONM SRS_STAT
1/} REC  CONF E_Y i Az i osTATH X
Az =rmor E E
SRS_STAT
Az sTATE ¥ 3 fsLo \
E i N (c) Address of Positioning Module
2 Lo P Jexst
e I et \
P Jawiz ‘s l=TE N (d) Axis of command execution
Fi
“MW2I3  {STE AN (d) Change Step Number
AxisY =

(a) Condition for Repeat Step No. Change

(a) This is the condition for Repeat Step No. Change
This is the condition for Repeat Step No. Change Command (APM_SRS). Once Repeat Step No. Change is
executed, current operation step will move set step. It will execute a operation when set of Operation Method is
“Repeat.”

(b) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns
on when an error occurred. Operation will only work when there is no error. If you want to operate a system
regardless of errors, you can just inactivate the function.

(c) Address of Positioning Module

In this example, Positioning Module is installed at the 3 slot of O bases.

(d) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD0O2A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 (axis X) or 1 (axis Y).

(e) Change Step Number

Set change step number by Current Step Change. XBF-PDO0O2A supports 150 step operation data for each Axis.
Therefore, the range of step number setting of Current Step Change is 1~150. In the example, Axis X and axis Y are
changed to step no.11 and step no. saved in %MW203 (axis Y repeat step).

(f) State of Operation complete
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If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.

(9) Error State
This is the area that output error no. if there are errors in operation of function block.

(h) For more information, reference of Repeat Step No. Change is in the “Chapter 9.5.8.”
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(8) Current Position Preset

(b) Operating state by axis

(¢) Error state for each axis (9) State of Operation complete

/ INST47

MM 102T EMBD.D *MBD. T APM_PRS FRS_DON
1/ 1/} REQ DONF | EX
Pogis X in Aogis X emo E
(h) Error state
INST48
“MBIDD; | %MB10.] AFM_FRS | FRZ_DON BHEETET
I.llllll I I RE2  DONf EY ¢ deasi sTATH X
Acgis Y in Aoz emor E E
FRZ_STAT
{BAS  ETATH ¥ 3 4500
E IT.
I\ (d) Address of Positioning Module
3 i=ikn] XIS
T
~ I\ (e) Axis of command execution
VAR - 1FRS
| A0 \
S I\ (f) Change Current Position

%MD1I2  {PRS
Axis AD

(a) Condition for Current Position Preset

(a) This is the condition for Current Position Preset
This is the condition for Current Position Preset Command (APM_SNS). Once Current Position Preset is executed,
current operation step will move to set step. If the origin has not set yet, the origin would be set to origin decided.
(b) Operating state by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns
on when it is operating. Operating Data Setting cannot be configured while it is running hence configuration will only
be configured when it is not running. If you execute Current Position Preset while it is running, the “error 451" would
be appeared.
(c) Error state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns
on when an error occurred. Operation will only work when there is no error. If you want to operate a system
regardless of errors, you can just inactivate the function.
(d) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot of 0 bases.
(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD02A supports for 2 axes. In the “execution of axis” from the

configuration of Parameter Setting, you can set a value 0 (axis X) or 1(axis Y).
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(f) Change Current Position
Set change current position by Current Position Preset. Unit follows the value from “Unit” of basic parameter. In the
example, Axis X and axis Y are changed to 5000 and the position saved in %MD102 respectively.

(g) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.

(h) Error State
This is the area that output error no. if there are errors in operation of function block.

(i) For more information, reference of Current Position Preset is in the “Chapter 9.5.7.”
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(9) Encoder Preset

(e) State of Operation complete

IMST42 /
APM_EFR
EMEI02ZE E EFRE_DO
{=| REQ DOMF | NE
Encodar E
preset (f) Error state
EPRE_STA
QBAS : ETATE T
E
3 15L0
- \\
(b) Address of Positionina Module
-;-ms\
™~ (c) Axis of command execution
2000 HEFR
E_VA\
L I~ (d) Changing Encoder Position

(a) Condition for Encoder Preset

(a) This is the condition for Encoder Preset
This is the condition for Encoder Preset Command (APM_EPRE). Once Encoder Preset is executed, current
operation step will move to set step.
(b) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot of 0 bases.
(c) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD02A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 (axis X) or 1 (axis Y).
(d) Changing Encoder Position
Set for Changing Encoder Position. In the example, the encoder position is changed to 2000.
(e) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.
(f) Error State
This is the area that output error no. if there are errors in operation of function block.

(g) For more information, reference of Encoder Preset is in the “Chapter 9.5.6.”
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8.2.7 Error
(1) Error Reset

(f) State of Operation complete

1 / (b) Error state for each axis

INSTS1
EMAHI0ZS HMED. T APM_RET RST_DCON
o | || REQC DONF | EX
Reset Ermo Ao X ermo E
INSTS0 (9) Error state
%MB10.1 AFM_RST | RST_DOM RET_STAT
[ | REC DON|  EY . JEAST sTATh i X
AogisY emo E E
RET_STAT
BAS  STATE Al 3 1=LO

N (c) Address of Positioning Module

3 5BLo t TRXIE

N (d) Axis of command execution

1415 { AIRH
- OFF
- -g\lFHF_ N (e) Cancel output inhibition

(a) Condition for Error Reset

(a) This is the condition for Error Reset
This is the condition for Error Reset Command (APM_RST). Once Error Reset is executed, it erases errors of module
form each axis.

(b) Error state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns
on when an error occurred. Operation will only work when there is no error. If you want to operate a system
regardless of errors, you can just inactivate the function.

(c) Address of Positioning Module

In this example, Positioning Module is installed at the 3 slot of O bases.

(d) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD02A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 or 1.

(e) Cancel output inhibition
You can select whether you cancel output inhibition or not. If 0, doesn’t cancel output inhibition. If 1, cancels output
inhibition.

(f) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error
occurred, “0” will be outputted.

(9) Error State

This is the area that output error no. if there are errors in operation of function block.
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9.1 Homing

Homing is carried out to confirm the origin of the machine when applying the power. In case of homing, it is required to set
homing parameter per axis. If the origin position is determined by homing, the origin detection signal is not recognized
during positioning operation.

9.1.1 Homing method
(1) By DOG
(a) Origin detection after DOG “Off” (0: DOG/HOME (Off))
(b) Origin detection after deceleration when DOG “On” (1: DOG/HOME (On))
(c) Origin detection by DOG (2: DOG)
(2) By not using DOG
(a) Origin detection by origin and high/low limit (3: Upper/Lower limit/HOME)
(b) Origin detection by high/low limit (4: Upper/Lower limit)
XThe items that effect to the homing from Software Package parameter are as follows.

9.1.2 Parameters for Homing

(1) Position of Origin
(2) Homing High Speed
(3) Homing Low Speed
(4) Homing acceleration time
(5) Homing deceleration time
(6) Homing dwell time
(7) Origin compensation amount
(8) Homing mode
(9) Homing Direction
- For further information about homing parameters and setting value, please refer to Chapter 4.
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9.1.3 Origin Detection after DOG Off (0: DOG/HOME (Off))

This is the method using the DOG and origin signal and the action by homing command is as follows.

(1) Operation
(a) It accelerates to the setting homing direction and acts by homing high speed.
(b) In this case, if DOG signal is entered, it decelerates and acts by homing low speed.

(c) If origin signal is entered after the DOG signal has changed from “On” to “Off", the origin shall be determined and

it stops.
m Operating Pattern
Speed
A ) ) Deceleration when approximate return “ON”
Homing high speed _——
Homing low speed
} » Time
' R \ Transfer amount after DOG “ON”
: >
1
1
! “ON”, the origin will not be
1 determined by the origin signal.
1
' Origin signal 1 !
: ' !\ 1 rotation of SERVO motor (PG1 rotation)
1 ,4 :I
! !
1
X :
Homing command \ :
1
Homing processing \ ‘I'
| y
1
Origin determined : .
state H !
1
1
Action state  Waiting ' In homing Waiting
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NOTE

1. While DOG signal maintains “On”, the origin will not be determined by origin signal.

That is, when DOG signal changes from “Off” to “On”(acceleration section -> homing high speed) , from “On” to “Off”
(deceleration section -> homing low speed) and then when the origin changes from “Off” to “On”, the origin will be
determined.

' | The origin is not determined while the DOG “ON".
Speed b >l

} » Time

DOG signal

Origin signal 1 f A

2. While the homing speed acts to the deceleration section by homing high speed after the DOG signal is changed from
“Off” to “On”, from “On” to “Off”, the origin will not be determined even if encounters the origin input.

' | The origin is not determined in the deceleration section.
Speed D

> Time

1
DOG signal h i '
A

1

1 f1

Origin signal

3. If the DOG signal is changed from “Off” to “On”, from “On” to “Off” and encounters external high/low limit while waiting the origin input,
the action is as follow.

Normal rotation

Reverse rotation | \ / ' \_/ ,

Homing command f

DOG signal

External input low limit

Origin signal

As the positioning module converts the direction promptly without passing the
deceleration section when encounters external input high/low limit during homing
operation, cares should be taken in using the stepping motor as it may cause
“motor trip”.

4. If “On” time of the origin is short, the positioning module can not recognize it.

A

Origin v
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9.1.4 Origin Detection after Deceleration when DOG On (1: DOG/HOME (On))
This is the method using the DOG and origin signal and the action by homing command is as follows.

(1) Operation
(a) It accelerates to the setting homing direction and acts by homing high speed.
(b) In this case, if DOG signal is entered, it decelerates and acts by homing low speed.

(c) If encounters the origin signal as external input signal when the DOG is “On” while the homing low speed is active,

the origin shall be determined and it stops.

m Operating Pattern

Speed -
| Deceleration in Near
Homing high "} origin “ON”

speed

Homing low speedf----------

» Time

; I

| ey ) SN
| .
! i origin be “ON”
| A B

Moving amount after Near

| L
Near origin signal

Homing signal

When the homing speed is
decelerated by near origin,
the origin is not decided
by origin signal.

N

Motor’s 1 spin (PG’s 1 spin)

Homing

command

ON

In homing l 4

State of origin-

decided 3

Status  waiting In homing waiting

promptly.

from “Off” to “On”, the action will be the same as the method of Article 9.1.3

3. If “On” time of origin signal is short, the positioning module can not recognize it.

1. Once the DOG signal is “On”, when the homing speed acts from high speed to low speed via deceleration
section, if the origin signal is entered in the state that the DOG signal is “ON”, the origin will be determined

That is, when the homing speed decelerates, the origin will not be determined by the origin signal.

2. When encounters the external input high/low limit signal before origin after the DOG signal has changed
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9.1.5 Origin Detection by DOG (2: DOG)
This is used when determines the origin only by using the DOG.
(1) Operation
(a) It accelerates to the setting homing direction and acts by homing high speed.
(b) In this case, if DOG signal is entered, it decelerates and transferred to opposite direction acts by homing high speed.
(c) When it operates in opposite direction, if DOG is entered, it decelerates and transferred to opposite direction and
acts by homing low speed.
(d) In this case, if encounters DOG origin signal, the origin would be determined and it stops.

m Operating Pattern

Forward
Homing at Turn the direction at the upturn edge of near origin signal
highspeed |
Homingat |/ o N
Low speed i I I )
P f | v » Time
! i I ™\ Origin-decided
i H [
| ! - |
i | Turn the direction at the upturn edge
} ! " of near oriigin signal
Reverse ! |
! i
|
I
I

Niear origin signal " 2

i
:
ON|
i
Homing command 3
i
iON
In homing
| |
} ION
|
The state of i
origin-decided ;
| i
i i
i i
Action status Waiting In homing X Waiting

Note
If “ON” time of DOG is longer than deceleration time, the action is as follows.

Direction conversion when encounters external input high/low signal

Homing high speed

Homing low speed
Time

Deceleration
Reverse section

Homing high speed

DOG signal
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9.1.6 Origin Detection by Origin and Upper/Lower Limit (3: Upper/Lower Limit/Home)

This is the homing method using external input upper/lower signal and origin signal and is used in case of not using the

DOG signal.
(1) Operation
(a) It accelerates to the setting homing direction and acts by homing high speed.
(b) In this case, if High/Low signal is entered, it transferred to opposite direction and acts by homing low speed.

(c) If encounters the origin signals while the homing low speed is active, the origin would be determined and it stops.

m Operating Pattern

Speed
Homingat | Turn the direction when meeting with low limit signal
high speed
» Time
Homingatlow, L
speed 7 ‘

; High limit 1} |
! signal
| : w
i Origin signal : 41 fg} ? -
; 3 ¢ > i | Motor 1 turning
| i i

" (PG 1 turning)

Homing f 3

command

iON
In homing

State of
Positioning

Action

| !
Waiting In homin : Waitin
status 9 9 9

Note
In case that origin signal is “ON” before entering the external input high/low limit signal, it carries
out the homing low speed operation when the external input high/low limit signal is entered and
when origin signal is “ON”", the origin will be determined.

Speed Turn the direction when meeting H or L limit

» Time

-
ORIGIN ﬂ ﬂ ﬂ ﬂ

H. Limit
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9.1.7 Origin Detection by Upper/Lower Limit (4: Upper/Lower Limit)

This is the homing method using the external input upper/lower limit signal and is used when not using the origin or DOG
signal.
(1) Operation

(a) It accelerates to the setting homing direction and acts by homing high speed.
(b) In this case, if High/Low limit signal is entered, it transferred to opposite direction and acts by homing low speed.
(c) If encounters the origin signals while the homing low speed is active, the origin would be determined and it stops.

m Operating Pattern

Forward
A Turn the direction when it meet with high or low

Homing at "1 limit signal
high speed -

Origin-decided
——— p Time

Homing at
low speed

\/

Reverse

R S ——

High limit signal—L

ON

Homing f 3
command 3

I
I
ION

In homing l
Origin decided i t/

Action
status

waiting In homing waiting
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9.2 Positioning Control

Positioning control execute using data which set on the

'Operation Data . Positioning Control includes Shortening

Position control, Shortening Speed Control, Shortening Feed Control, Interpolation control, Speed/Position Switching

control, Position/Speed Switching control and Position/Torque Switching control.

Speed Control

Positioning Control Control Method Operation
Absolute,
Position Position Control Specified axis executes positioning control from the
Control Incremental, beginning (current stop position) to the goal position
Position Control g g PP goalp '
. Absolute, . Executing linear interpolation control by using starting
Positionin Linear Linear Interpolation " .
g . address (current stop position) from the axis (2 axes or
Control Interpolation | Incremental, .
. . more) to the target position.
Linear Interpolation
. Absolute, . Execute positioning control until goal position by the
Circular Circular Interpolation . ; . .
. trajectory of arc and control sub-axis as using axis-2
Interpolation | Incremental, . . .
) . according to data of main axis.
Circular Interpolation
Absolute,
Speed Control Speed Control Execute Speed control as setting speed until
Incremental,

deceleration stop command is entered.

Speed controlling and then speed / position switching

Position Control

- Absolute, command or speed / position control switching input
Speed/Position Speed Control . . . N
Switching Control Incremental, Speed | Signal is entered, speed control switch to position

Control control and execute positioning control as much as
target position.
Absolute, Position controlling and then position / speed switching
Position/Speed Position Control command is executed, position control switch to speed
Switching Control Incremental, control and execute speed control as setting speed until

deceleration stop command is entered.
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9.2.1 Operation Data for Positioning Control

Describe the Operation data and Setting to execute positioning control.

Operation Data

Setting

Control Method

Set the Type of control and Standard coordinates of Positioning control.

Operation pattern

Select one among END, KEEP, CONT

Control method

Select one among position control and speed control

Operation Method

Set the control method of continuous operation data.

Repeat step

In case of Repeat operation, sets the step to repeat.

Goal Position

Set the absolute target position or distance of positioning control.

Operation Speed

Set the value of operation speed during operation control.

Cir. Int. aux. point

Set the value of auxiliary point (MID, CENTER, RADIUS) in case of circular
interpolation

Cir. Int. mode

Set how to create circular arc (MID, CENTER, RADIUS).

M Code

Set the M Code when using the code number for sub operation of positioning control.

Acceleration Number

Set the operation number of operation control during acceleration time.
Acceleration Number is selected from basic parameters which are Acceleration
Numberl, 2, 3, and 4.

Deceleration
Number

Set the operation number of operation control during deceleration time.
Deceleration Number is selected from basic parameters which are Deceleration
Numberl, 2, 3, and 4.

Dwell Time

After complete the positioning control, set the time until servo drive complete
positioning control.

Cir. Int. Turns

Set the number of arcs to draw during circular interpolation.

Cir. Int. direction

Set the direction in case of circular interpolation

Cir. Int. Size

Set the size of circular arc in case of circular interpolation middle point method

It is available to set the operation data each of 1~150 steps for each axis.
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9.2.2 Operation mode of Positioning Control
Operation mode describes various configurations for how to operate the positioning data using several operation
step no. and how to determine the speed of position data. Operation mode types are as follows.

Control | Operation Operation Operation
Method Method Pattern P
End Terminated after the completion of the current step position control
Single Keep Continue to the next step after the completion of the current step position control
Position Continuous The current step and the next step in a continuous drive speed
ing Repeat the step after the completion of the current step position control to change the
Control End step number
Repeat Keep R(_apeat the step after the completion of the current step position control continues to
drive
Continuous Repeat the step and the successive steps in the current driving speed
End Speed control drive of the driving data to the current step
Single Kee Speed control drive of the driving data to the current step
P After completing the following steps VTP control orders continue to drive location
Speed Continuous Errors
Control End Speed control drive of the driving data to the current step
Repeat Kee Speed control drive of the driving data to the current step
P Repeat the step after the completion of location control, VTP orders continue to drive
Continuous Errors
End Terminated after the completion of the current step-linear interpolation
. The next step after the completion of the staff continue to drive a straight line
Single Keep . .
interpolation
Linear Continuous Errors
::titg;pOl End Repeat the step after the completion of the current staff, continue to drive a straight line
interpolation
Repeat Keep Repeat the current step and the successive steps to speed linear interpolation driving
Continuous Errors
End After completing the current step termination arc interpolation
Single Keep The next step after the completion of the staff continue to drive the arc interpolation
Circular Continuous Errors
In_terpol End Repeat the step after the completion of the current staff, continue to drive the arc
ation interpolation
Single Keep Repeat the step and the successive steps in the current arc interpolation drive speed
Continuous Errors

1, Operation mode shall be set from PLC Program or Operation data.

2. Operation data can be set up to 150 from operation step no. 1 ~ 150 at each axis.
3. With one time start command, positioning operation method by one operation step positioning data and
positioning operation method by several operation step in order shall be determined by operation mode of

each positioning data set by the operator.
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(1) End Operation (Single)

(a) With one time start command, the positioning to the goal position is executed and the positioning shall be completed
at the same time as the dwell time proceeds.

(b) The positioning completion of this operation mode can be used as operation mode of last positioning data of Go-on
operation mode and Continuous operation mode.

(c) Operation direction shall be determined by the value of address.

(d) Operation action is trapezoid type operation that has acceleration, constant, deceleration section according to the
setting speed and position data but the operation pattern according to the setting value is as follows.

1) Normal Operation Patterns

Speed

, Dwell time ,
-
I

» Time

i
T

{ON

In acceleration

ION

In constant
speed

In deceleration

I
I
I
|
| ! N
| i \
In dwell | |
} } | ION
A ! ! i A
Positioning | | !
I
complete ! ; !
| | !
i " I
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2) Abnormal Operation Patterns
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[ Example] - When operating only by Start Command [when setting the step no. as “0”
by indirect start

- Starting command execute total four times.

m Setting of XG5000

Step NO. | Coord. | Control Method Pattern SCCREE I (O e Sl Accel NO. LA M Code Dyvell
[pls] [pls/s] NO. Time
1 ABS POS SIN END 10000 1000 No.1 No.1 0 0
2 ABS POS SIN END 15000 500 No.1 No.1 0 0
3 ABS POS SIN END 25000 1000 No.1 No.1 0 0
4 ABS POS SIN END 30000 500 No.1 No.1 0 0
m Operation Pattern
Speed
Operation mode : Operation mode :

Singular, End Singular, End

Operation mode : Singular, Operation mode : Singular,
E E

Operating step that execute according to starting command order will be [1] — [2] — [3] — [4]-
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(2) End Operation (Repeat)

(a) With one time start command, the positioning to the goal position is executed and the positioning shall be completed
at the same time as the dwell time proceeds.

(b) The operation type of Repeat operation mode is same as that of Single operation but the different thing is to
determine next operation by operation step no. assigned by repeat step no. change command after positioning
completion of Repeat operation mode.

(c) Therefore, if Repeat step no. change command was not executed, the step no.“1” shall be assigned after positioning
completion of Repeat operation mode and operated at next Start command. Thus, this operation can be used for the
structure that several operation steps are repeated.

(d) In case that operation step is set as the value except “0” (1~150) for Indirect Start, the positioning operation shall
be done with the setting step no. regardless of the current operation step no. But, if the step no. is set as “0”, the
positioning operation shall be done with the current step no. changed by Repeat operation mode.

(e) Operation direction shall be determined by position address.

(f) Repeat operation step no. change command is available to execute during operation.

[ Example 1] - When operating only by Start Command [when setting the step no. as “0”
by indirect start
- Starting command execute total four times.

m Setting of XG5000

?\It(e)p Coord. | Control | Method | Pattern s?eepp. Goal[;Z]sition Oper:?:)ilosr/ls]s peed A’\cI:(c)(.aI D,\T ((;(lal cgl(lje I_?_\ilr\f!
1 ABS POS SIN END 0 10000 1000 No. 1 No. 1 0 0
2 ABS POS REP END 1 15000 500 No. 1 No. 1 0 0
3 ABS POS SIN END 0 25000 1000 No. 1 No. 1 0 0
4 ABS POS REP END 1 30000 500 No. 1 No. 1 0 0

m Operation Pattern

Since you don't change operation
step number after Repeat operation,
it operates step number “1” again.

Speed
Operation method : Operation method :
Single, end Single, end
1000 |~ = mm oo p— e e N
Operation method : Operation method :
repeat, end repeat, end
500 [-~==m-==

Operation step Operation step
number : 1 number : 2

Operation step

Operation step
number : 1 / number : 2 \ » Time

\ {
I I
I I
I ON;
I

I I
I I
I I
I I
T I
I I
I I
I I

0]

t
|
|
|
|
|
|
|
|
|
T
|
|
|

Operating step that execute according to starting command will be [1] — [2] — [1] — [2].

Operating step 3, 4 will not execute.
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(3) Keep Operation

(a) With one time Start command, the positioning to the goal position of operation step is executed and the positioning
shall be completed at the same time as dwell time proceeds and without additional start command, the positioning
of operation step for (current operation step no. +1) shall be done.

(b) Go-on operation mode is available to execute several operation steps in order.

(c) Set the operation pattern by 'End' when executing the last step of Go-on operation.

(d) When operation pattern is Go-on (or continuous), continue operation until operation pattern come out as 'End'.
Therefore, if there is no 'End' operation pattern, execute the operation data 400 times. When 400 times operation
pattern is not the end, error occurs and operation will be stop. When 400 times operation steps is 'Go-on' and
‘Continuous', execute operation data of Repeat Step Number.

(e) Operation direction shall be determined by setting value of goal position.

[Example] - When operating only by Start Command [when setting the step no. as “0” by indirect start
- Starting command execute total two times.
m Setting of XG5000

Step Goal Position | Operation Speed | Accel Decel Dwell
NO. Coord. | Control | Method | Pattern [ols] [pls/s] NO. NO. M Code Time
1 ABS POS SIN Keep 10000 1000 NO.1 NO.1 0 0
2 ABS POS SIN Keep 15000 500 NO.1 NO.1 0 0
3 ABS POS SIN END 25000 1000 NO.1 NO.1 0 0
4 ABS POS SIN END 30000 500 NO.1 NO.1 0 0

m Operation Pattern

Speed

A x Start operation step no. : 1
1000 Operation mode : Singular, Continuous Operation mode : Singular, End
Dwell time Dwell time
Operation mode :
500 Singular, Continuous Operation mode : Singular, End
Operation step no. : 1 Operation step no. : 3 Opgfration step no. : 4 .
» Time

Operating step that execute according to starting command order will be [1— 2 — 3] — [4].

(4) Continuous Operation
(a) With one time Start command, the positioning for operation step set by continuous operation mode is executed to
the goal position without stop and the positioning shall be completed at the same time as dwell time proceeds.
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(b) Steps of dwell time set as 'Continuous' operation mode is ignored, steps of dwell time set as 'End' operation pattern
is valid.

(c) When you execute 'Continuous' operation mode, always set as 'End' for the very last operation step.

(d) In case direction changes during ‘Continuous Operation’, error code 511 occurs and positioning stops. In case of
changing direction, use END, KEEP Operation.

[Example] - When operating only by Start Command [when setting the step no. as “0”
by indirect start

- Starting command execute once.

m Setting of XG5000

Step Goal Position | Operation Speed | Accel Decel Dwell
NO. Coord. Control Method Pattern [pls] [pls/s] NO. NO. M Code Time
1 ABS POS SIN CONT 10000 500 Once Once 0 0
2 ABS POS SIN CONT 15000 1000 Once Once 0 0
3 ABS POS SIN END 25000 300 Once Once 0 0

m Operation Pattern

Speed Operation mode :
Singular, Continuous
Operating step no. : 2

Operation mode :

Singular, Continuous Operation mode :
Operating step no. : 1 Singular, Continuous
Operating step no. : 3

\ » Time

Operating step that execute according to starting command order will be [1 — 2 — 3].
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9.2.3 Positioning Control

After executed by the start positioning operation command ( "Direct start; , 'Indirect start; ,

I'Simultaneous

start ), positioning control from specified axis (the current stop position) to goal position (the position to move).

(1) Control by Absolute method (Absolute coordinate)

(a) Positioning control from start position to goal position (the position assigned by positioning data). Positioning control

is carried out based on the position assigned (origin position) by homing.
(b) Transfer direction shall be determined by start position and goal position.

»Start position < Goal position: forward direction positioning

P Start position > Goal position: reverse direction positioning

[Example] Set the Incremental Coordinates as follow, Operate shortening positioning control.

> Start position: 1000,
>Goal position: 8000
The transfer amount to forward direction shall be 7000 (7000=8000-1000).

0 1000 8000
| d | | | | | | >
| T [ I I I [ I

Amount of movement : 7000

l¢ N

IV Vl
Starting position Goal position
m Setting of XG5000
gl Coord. Control | Method | Pattern SEE Rl R G U Accel NO. DloEs M Code D.We”
NO. [pls] [pls/s] NO. Time
1 ABS POS SIN END 8000 1000 No.1 No.1 0 100

m Operation Pattern

Speed

ON|
Start |

/ Amount of movement = 7000 \ Dwell time = 100ms
f : p Time

|
|
command !
1ON

In
operatio

In dwell

Positioning
complete
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(2) Control by Incremental method (Incremental coordinate)
(a) Positioning control as much as the goal transfer amount from start position. Unlike the absolute coordinates of goal
position, it is not a value of specified on goal position; it is a moving amount of current position.
(b) Transfer direction shall be determined by the sign of transfer amount.
>Transfer direction (+) or no sign: forward direction (current position increase) positioning
D>Transfer direction ( -) : reverse direction (current position decrease) positioning

Starting position
|
\
l

Reverse = » Forward

-« >

Amount of movement is - Amount of movement is +

[ Example ] Set the Incremental Coordinates as follow, Operate shortening positioning control.
> Start address : 5000,
>Goal address : -7000

This will be reverse direction and positioning will be at the point of —2000.

-2000 0 5000
‘ | | | | | | N |
[ [ [ [ [ [ T [
I Positioning control in reverse direction N
r (Amount of movement -7000) "l
Goal position Starting position

m Setting of XG5000

Step Goal Position | Operation Speed | Accel Decel Dwell
NO. Coord. Control | Method | Pattern [pls] [pls/s] NO. NO. M Code Time
1 INC POS SIN END -7000 1000 NO.1 NO.1 0 100

m Operation Pattern

Speed

» Time

Amount of Movement = -7000 Dwellitime = 100ms

Start
command

In operation

In dwell

Positioning
complete.
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9.2.4 Speed Control
After executed by the start positioning operation command ( ' Direct start; , 'lIndirect start; , Simultaneous
start, ), this controls the speed by the setting speed until deceleration stop command is entered.

(1) Features of Control
(a) Speed control contains 2 types of start ;: Forward direction start and Reverse direction start.
>Forward direction : when position value is positive number (+) (“0” included)
>Reverse direction : when position value is negative number (-)
(b) In case of using speed control, the following items of operation data do not affect.
> Coordinates, Operation method, Dwell time

> “Absolute, shortening speed control”, “Incremental, shortening speed control” execute same operation.
(c) Accelerating operation of speed control operate with acceleration number and time on setting data, decelerating
operation operate with deceleration number and time of a command " deceleration stop .

(2) Operation Timing

Speed

A

) Decelerate within dec. stop time
Setting speed [~ P

P Time

Start command

-

In operation

Stop but not to
Positioning _~"ibeon

complete signal

Dec. stop
command

(3) Restrictions

(a) Set the operation pattern of speed control as 'End' or 'Go-On'. When it is set on "Continuous", error occurs (error
code: 236) and can not execute speed control.

(b) Using as speed control, only when "M code mode ; of extended parameter is "with", M code signal is "On".

(Using "After mode", M code signal is not "On".)

(c) Speed control of software upper/lower limit checking change according to the setting of the speed control of software
upper/lower limit check.
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Item

Setting Value

Contents

limit

During Speed Control
Soft Upper/Lower

0 : Not Detected

During Speed Control, do not operate to check the range of
upper/lower limit of software

1 : Detected

During Speed Control, operate to check the range of upper/lower
limit of software

(4) Setting of XG5000

S Coord. Control Method Pattern CraEL [POREIET || OIF=RiEn Spass Accel NO. oees M Code Df”e"
NO. [pls] [pls/s] NO. Time
1 ABS SPD SIN END 100 1000 NO.1 No.1 0 0
LSTELECTI?IC | 9-20
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9.2.5 Linear Interpolation Control
Executes interpolation control from starting position to the goal position with interpolation axis set as the main axis and

sub axis

(1) Linear interpolation control with absolute coordinates

(a) Execute linear interpolation from starting position to the goal position designated on positioning data. Positioning
control is on basis of the designated position from homing.

(b) The direction of movement depends on the starting position and the goal position for each axis.
m Starting position < Goal position : Positioning operation in forward

m Starting position > Goal position : Positioning operation in reverse

Y Forward
A
L N ;
Moving amount Starting positon(X1, Y1) i Goal position
of Y axis ! (X2,Y2)
vi-—Y o |
! Action by linear interpolation 3
X Reverse < ‘ ‘ » X Forward
- Moving amount
v of X axis
Y Reverse X1 X2

Because more than 2 axes are in action, so need user to pay attention
1. Available pattern is END, KEEP and available method is SIN, REP. In case of using CONT, it operates as
KEEP.
2. The available auxiliary commands are as follows.
= DEC. stop, EMG. stop
3. The commands unavailable in linear interpolation are as follows.
= Position/Speed switching control, Position override, Speed override, Position specified speed override
4. Main and sub axis are determined depending on movement amount.
(1) main axis: movement amount is larger between axis X and axis Y
(2) sub axis: movement amount is smaller between axis X and axis Y
5. The parameter items which work depending on the value of each axis are as follows.
= Backlash compensation, Software high/low limit
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(c) Setting example of operating data

Setting items Main-axis setting | Sub-axis setting Description
Control method ABS ABS Sets the coordinate method
Pattern END -*1 Sets the pattern of main axis
Control POS - Sets the control method of main axis
Method SIN SIN Sets the operation method of linear interpolation
Goal position 10000 5000 Se_t the goal position to position on main-axis and sub-
[pls] axis
Operating Use speed-designated method of main axis for linear
speed 1000 - . :
interpolation
[pls/s]
ACC. 10, No.1 i Set acc. no. for acceleration
(no.1 ~no.4)
Dec. no. No.2 i Set dec. no. for deceleration.
(no.1 ~no.4)
M code 0 i \.Nhen.need to execute auxiliary work synchronizing with
linear interpolation
Dwell time 500 i Set dwe_II time(ms) to outputting the signal positioning
completion

-"1: It does not need to be set. Whatever value is set as, it does not affect linear interpolation.

[Example] axis X and axis Y are main and sub axis each. Execute linear interpolation by the setting as follows.
m Starting position (1000, 4000), Goal position (10000, 1000)
In this condition, the operation is as follows.

m Setting example of XG5000
= Operating data of main-axis (axis X)

Step no. Coord. Control | Method | Pattern Goal position Operating speed Acc. no. | Dec.no. | Mcode |Dwell time
[pls] [pls/s]
1 ABS POS SIN END 10000 3000 No.1 No.1 0 100
= Operating data of sub-axis (axis Y)
Step no. Coord. | Control | Method | Pattern T (Fenitieyl | OTo Vil el Acc.no. | Dec.no. | Mcode |Dwell time
[pls] [pls/s]
1 ABS POS SIN END 1000 3000 No.1 No.1 0 100
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m Operating pattern

Position of Sub-axis

Starting position

(]
=z

k.

Start command ?

f

Dwell time

4000
Moving amout
of sub-axis
(1000-4000=-3000)
1000 i . Goal position
< 3 3 _ Position of
0 11 1T 1T 17T T T T | main axis
1000 5000 10000
‘ Moving amount of main-axis
Speed of (10000-1000=9000)
main aixs
3000 ——-------
| Action of main axis | / \ .
0 / ; ‘ » Time
Speed of 3 i 3
sub axis T i i i
| Action of sub axis | 0 } — » Time
~1000 JT\ =

o
=z

Main-axis in operation

i ON

Sub-axis in operation
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(2) Linear interpolation control with Incremental coordinates
(a) Execute 2 axes linear interpolation from starting position to the goal position. Positioning control is on basis of the
current stop position.
(b) Moving direction depends on the sign of the goal position (Moving amount)
m The sign is positive (+ or nothing) : Positioning operation in forward

m The sign is negative (-) : Positioning operation in reverse

Y Forward
A
| N ;
Moving amount | | Starting position (X1, Y1) i |I|Er1r:e(2p?nfe0r§3gt]|§:1
of Y i
; (X2, Y2)
vi-YoooC !
! Action by linear interpolation i
X Reverse < ‘ ‘ » X Forward
v Moving amount of X
Y Reverse X1 X2

[Example] axis X and axis Y are main and sub axis each. Execute linear interpolation by the setting as follows.
m Starting position (1000, 4000), Goal position (9000, -3000)
In this condition, the operation is as follows.

m Setting example of XG5000
= Operating data of main-axis (axis X)

S Coord. | Control Method | Pattern i s ORI 52220 Acc. no. Dec. no. | M code |Dwell time
no. [pls] [pls/s]
1 INC POS SIN END 9000 3000 No.1 No.1 0 100
= Operating data of sub-axis (axis Y)
Sl Coord. | Control Method | Pattern EfE pesifien G2l Elpzes Acc.no. | Dec.no. | Mcode |Dwell time
no. [pls] [pls/s]
1 INC POS SIN END -3000 0 No.1 No.1 0 0
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m Operating pattern

Position of Sub-aixs
Starting position
—— 4000
Moving amount of
sub-axis
(-3000)
Ending position of
1000 | ‘ linear interpolation
< 3 3 _Position of
0 1T T T T T main-axis
1000 5000 10000
‘ Moving amount of main-axis ‘
Speed of main-axis (9000)
3000-——-----—--
Action of / Moving amount = 9000 \
main-axis
0 f ; ; » Time
Speed of sub-axisi 3 3
| I I
Action of 0 i E i - Time
sub-axis i = ‘ ' »>
1000 "74:7\ Moving amount = -3000 / |
| | |
B
Start command A i Dwell time=100ms i
Main-axis in operation ]
1 ON |
Sub-axis in operation A

Interpolating speed (F) = \V,” +V,°
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9.2.6 Designate Midpoint of Circular Interpolation
Operates interpolation following the path of circular which is through midpoint that is set by 2 axes

And, available to execute circular interpolation of over 360 degrees by the set circular interpolation turns
(1) Control of circular interpolation by absolute coordinate, designate midpoint
(a) Operate circular interpolation from starting point and pass the midpoint that is set operation data to target point.
(b) To be made path of circular interpolation with start position, midpoint and a crossing which is perpendicular divide
equally position of midpoint and target position.
(c) Movement direction is decided automatically depends on set target position and auxiliary point of circular

interpolation.

Forward of the Midpoint
axis of ordinates positio ) .
n\ Acting by circular
interpolation
Target
<« position
Midpoint of
) <« circulararc
Start point
(Current stop position)
Reverse of >
main axis =
L'\ Oriin Forward of
9 main axis
Reverse of point
main axis

(d) Restriction
= User can’t draw circle which is starting point same with last point on the circular interpolation of midpoint designation

method. If you want to draw circle, please use method of midpoint.
= User cannot progress circular interpolation of midpoint designation method with following cases.
= Midpoint that is designated as auxiliary point same with start position or target position. (Error code : 284)
= In case of start position same with target position (Error code : 285)
= In case of calculated radius of circular arc exceed 2,147,483,647pls (Error code : 286)
= In case of auxiliary position and target position in a straight line from start position, (Error code : 287)

\[0) (]
Because more than 2 axes are in action, so need user to pay attention
1. Available pattern is END, KEEP and available method is SIN, REP. In case of using CONT, it operates
as KEEP.
2. The available auxiliary commands are as follows.

= DEC. stop, EMG. stop
3. The commands unavailable in linear interpolation are as follows.

= Position/Speed switching control, Position override, Speed override, Position specified speed

override

4. Main and sub axis are determined depending on movement amount.
(1) main axis: movement amount is larger between axis X and axis Y
(2) sub axis: movement amount is smaller between axis X and axis Y

5. The parameter items which work depending on the value of each axis are as follows.
= Backlash compensation, Software high/low limit
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e) Example of setting operation data

Setting item Mam.ams Sub axis setting Contents
setting
Coord. ABS -*1 Set the coordinate method of main axis
Pattern END - Set the operation pattern of main axis
Control POS - Set control method of main axis
Method SIN - Set operation method for circular interpolation.
Target position Set the target position for positioning on the main
10000 0 . .
[pls] axis and sub axis.
Operation speed 1000 ) Circular interpolation use method of designating
[pls/s] composition speed
Acceleration speed No.1 ) Set the acceleration time No. for acceleration.
(No.1 ~ 4)
. Set the deceleration time No. for deceleration.
Deceleration speed No.2 -
(No.1 ~ 4)
M code 0 ) Sgt it for. progresglng auxﬂ@ry operation depends on
circular interpolation operation.
Dwell time 500 ) set. theT dwell time takep yntlll plc outpgtg the 5|.g.nal
which informs users of finishing the position decision
Circular . L
interpolation 5000 5000 Set mldpqlnt fqr pas.smg.cwcular arc on the method
I . of the designating midpoint.
Auxiliary point
Circular MID ) In case of using the method of designating midpoint,
interpolation mode set midpoint; on the main axis.
Circular interpolation 0 ) When user want to draw circle which is over 360
Turns degrees, set the number of rotations of circular arc.

- "1 : Do not need setting. Whatever you set, there is no effect to circular interpolation.

The circular interpolation control of the method of designating midpoint operate by standards of set item on

the operation data of main axis (command axis).

When circular interpolation operation of the method of designating midpoint, there is no effect except
for "Target position; , "Auxiliary point of circular interpolation; on the axis of setting. What ever you take
for the value, there is no effect to operate, there is no error.
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[Example] Operate circular interpolation of designating midpoint and absolute coordinate (main axis; axis

X, sub axis; axis Y)

m In case of Start position (0, 0), Target position (10000, 6000), Auxiliary point (2000, 6000), operation is as follows;

m Example of setting in the XG5000

= Main axis (axis X) operation data

. Circular . The number
Target | Operation . . Circular .
Step - Acc. Dec. M Dwell | interpolation | . of rotations
Coord. | Control | Method | Pattern | position | Speed . - interpolat .
No. Speed | Speed | code | time Auxiliary | . of Circular
[pls] [pls/s] . ion mode | . .
point interpolation
1 ABS POS SIN END 10000 3000 No. 1 No. 1 0 100 2000 Midpoint 0
= Sub axis (axis Y) operation data
. Circular . The number
Target | Operation . . Circular .
Step - Acc. Dec. M | Dwell | interpolation | . of rotations
Coord. | Control | Method | Pattern | position | Speed . - interpolat .
No. Speed | Speed | code | time Auxiliary | . of Circular
[pls] [pls/s] . ion mode | . )
point interpolation
1 ABS POS SIN END 6000 0 No. 1 No. 1 0 100 6000 Midpoint 0

m Operation pattern

Forward of sub axis

Midpoint position
(2000, 6000)

Start position

|
|

|

|

|

|

|

|
o
[
|

|

|

|

|

|

|

|

|
|
|
|

Center point of

Circular arc

Acting by circular

interpolation

< (10000, 6000)

Target position

Reverse ©.0) Forward
of main | | | | | | | . . . | — of main
axis 2000 10000 axis
Reverse of
main axis
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(2) Circular interpolation by Incremental coordinates, the method of designating midpoint
(a) Operate circular interpolation from start position and go through midpoint to target position as amount of set
movement.
(b) Midpoint position is the incremented position as set value on "the circular interpolation auxiliary point; from
current stop position.
(c) The intersection of perpendicular bisectors of starting position and midpoint, the current stop position and the goal
position will be the center-point of the arc.

(d) Movement direction is decided by set target position and circular interpolation auxiliary point.

Forward of sub axis Midpoint
ositio
A P n\ Acting by circular
ffffffffffffffffffffffffffffff - interpolation
I
‘ i Target
Amount o | position
movement i ‘,{ ,,,,,,,
. . I
of mid point ; Amount of
of sub axis i movement tg
! target position
41 of sub axis
,,,,, SR N /S . S
|
| h |
! i Center !
| Start position PR |
o I
i (current stop position); !
| | |
| | |
i ! i
| | |
Reverse of i | i Forward
main ax@ ! : ! » of main
fcmﬁttﬁ’ro‘rmevemeﬁth 3 axis
Y | of main axis midpoint |
Reverse of | !
. I I
sub axis position of main axis.

(e) Restriction
m Can not draw circle which starting point is the same with last point on the circular interpolation of the method of
designating midpoint. When want to draw circle, should use midpoint method.
m In this following case, it will be error and can not working circular interpolation of method of designating midpoint.
= In case of midpoint which is designated as auxiliary point is same with start position and target position. (Error
code : 284)
= In case of start position same with target position. (Error code : 285)
= Radius of calculated circle exceed 2147483647pls (Error code : 286)
= Start position is in alignment with auxiliary position and target position. (Error code : 287)
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(f) Example of operation data setting

Main axis

Sub axis

interpolation

Setting item setting setting Contents
Coord. INC 1 Set coordinate method of main axis
Pattern END - Set pattern of main axis
Control POS - Set control method of main axis
Method SIN - Set operation method for circular interpolation
Target  position Set target position as a amount of increment of stop
10000 0 - s . . .
[pls] position for positioning on the main axis, sub axis.
. Circular interpolation use method of designating
Operation speed . .
Is/s] 1000 - composition speed. Set composition speed on the
[p main axis.
Acceleration No.1 ) Set acceleration time No. for acceleration.
speed ' (No.1 ~ No.4)
Deceleration No. 2 ) Set deceleration time No. for deceleration.
speed ' (No.1 ~ No.4)
Set it when user wants to progress other auxiliary
M code 0 - . . . . . -
action with circular interpolation operation.
bwell time 500 ) set' thg dwell time taken 'unt'll plc outpqtg the s!gpal
which informs users of finishing the position decision
Circular Set the middle point that the arc with mid-point
interpolation 5000 5000 designating method would pass by as an increment
auxiliary point from the current stop position
Qrcular i . Set “midpoint”, when use method of designating
interpolation Mid - . .
midpoint.
mode
The number of
rotations of 0 ) Set the number of rotations for drawing circle that it
circular is over 360 degrees.

- "1: Do not need setting. Whatever user set, there is no effect to circular interpolation.

of main axis (command axis).

There is no effect to circular interpolation operation except for

Whatever user set, there is no effect and no error.

Circular interpolation of method of designating midpoint is depends on item that it is set on operation data

MTarget position; and 'Circular

interpolation auxiliary point; , when operate circular interpolation of method of designating midpoint.
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[ Example ] Operate circular interpolation of method of designating Incremental coordinate midpoint with

axis X (main axis), with axis Y (sub axis)
m Start position : (1000, 1000)
Target position (amount of movement) setting : (8000, 4000)
Auxiliary point (amount of movement) setting : (5000, 5000)

In this case operation is as follows:

m Example of setting XG5000

= Main axis (axis X) Operation data

Circular The number of
Ste Target | Operation | Acc. | Dec. M | Dwell | interpolation Circular rotations of
P Coord. | Control Method | Pattern| position Speed | Spee | Spee . p. . interpolation .
No. code | time Auxiliary Circular
[pls] [pls/s] d d . mode . .
point interpolation
1 INC POS SIN END 8000 1000 No.1 | No.1 0 100 5000 Midpoint 0
= Sub axis (axis Y) Operation data
Circular The number of
Ste Target | Operation | Acc. | Dec. M | Dwell | interpolation Circular rotations of
P Coord. | Control Method | Pattern| position Speed | Spee | Spee . p. . interpolation .
No. code | time Auxiliary Circular
[pls] [pls/s] d d . mode . .
point interpolation
1 INC POS SIN END 4000 0 No.1 | No. 1 0 100 5000 Midpoint 0
m Operation pattern
Forward of
the sub axis
3 Acting by clrcular
interpolation
+ Midpaint pasition
(000, 8000} Target position
o (2000, S000)
—“—':.'l':l'j--" ———————————
e L 37
movement of
IP':EF::‘:: Amount of mowament of sub
" Axi& Largel position
= 5000 = 4040
X000 e — o T T .
; — Center
o | : : L
main axis O 1oop 5000 3000 axis
| ™ Amount of movemant of | |
| main axis midgoint | |
| = 5000 |
¥ i= Amuunta‘f_l_nnuenm of main axis ™
Reversae of ?Eri-,tnms'm
suly axis
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9.2.7 Circular interpolation control of designating center point
Operate interpolation up to trace of the circle after operate by starting command of positioning operation. And then,
Center point is center of circle and it is move to rotation direction of circular interpolation.

"The number of rotations of circular interpolation; can operate circular interpolation which is over 360 degrees with

setting value.

There is no limit for composition of axis 2 that it needs to use circular interpolation control.

(1) Circular interpolation by method of absolute coordinate, designating center point
(a) Operate from start position and circular interpolate to target position with the trace of circle. And the circle has

radius which distance is to set midpoint position.

(b) Moving direction depends on set direction on “circular interpolation mode” of operation data.

= TCenter, CW |

- Circular interpolation go clockwise from current position.

« TCenter, CCW, - Circular interpolation go counterclockwise from current position.

center, CW cernter, CLW
Fanaard of Foraaid of
sub s T saih axk
et
L Aecting hy clicidarn intaipalkation ;f::m b Targat
J ‘E‘: T
ACting by drodar Imempakaton
Sait
g paEiicn
Center Center
Roverss .
i Fainwand of |FErvomne Forward of
al main - | G e -
s — medn e | S main asts
!  Cingin paied ' Crigingpoint
Ravame o Ransarse of
il AR b axks

I Circular interpolation auxiliary point is midpoint of this circle.

(c) If target position is same with start position, can progress circular interpolation. And the circle radius is distance

from midpoint to starting position (=target position)

Fonsard of
sub axis

Acting by cicular
iFTlefpaalation

Starting
peeinan
= Target
posiion
Fayeis Famwarnd
of man - #= of main
B

dl 1;&"““'& Cirig
Rewerso of PNt
sub axis
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(d) Restriction

m In this following case, to be error and can not progress circular interpolation control of method of designating
midpoint.

= In case of midpoint which is set as auxiliary point is same with starting/target position, (Error code : 284)

= In case of calculated radius of circle exceed 2,147,483,647pls, (Error code : 286)

If executing circular interpolation start, 2 axes will operate at the same time. Need user to pay attention.
1. Available pattern is END, KEEP and available method is SIN, REP. In case of using CONT, it operates
as KEEP.
2. The available auxiliary commands are as follows.

= DEC. stop, EMG. stop
3. The commands unavailable in linear interpolation are as follows.

= Position/Speed switching control, Position override, Speed override, Position specified speed

override
4. Main and sub axis are determined depending on movement amount.
(1) main axis: movement amount is larger between axis X and axis Y
(2) sub axis: movement amount is smaller between axis X and axis Y
5. The parameter items which work depending on the value of each axis are as follows.

= Backlash compensation, Software high/low limit

9-33



Chapter 9 Functions

(e) Example of operation data setting

interpolation

S_ettmg Maln_aX|s Sub axis setting Contents
item setting
Coord. ABS -*1 Set coordinate method of main axis
Pattern END - Set pattern of main axis
Control POS - Set control method of main axis
Method SIN - Set operation method for circular interpolation.
Target Set target position as a amount of increment of stop
” 10000 0 " o . ) .
position [pls] position for positioning on the main axis, sub axis.
Operation Circular interpolation use method of designating
speed 1000 - composition speed. Set composition speed on the
[pls/s] main axis.
Acceleration No.1 i Set acceleration time No. for acceleration.
speed ' (No.1 ~ No.4)
Deceleration No.2 i Set deceleration time No. for deceleration.
speed ' (No.1 ~ No.4)
Set it when user wants to progress other auxiliary
M code 0 - . o . ) .
action with circular interpolation operation.
Dwell time 500 i setl theT dwell time taken pn'ql plc outpL!t§ the s!g_rlal
which informs users of finishing the position decision
Circular
mterpolatnon 5000 5000 Set the cgnter—pomt on the method of designating
auxiliary center-point.
point
.Clrcmar i .Set the center-point on the method of designating
interpolation Center - .
center-point.
mode
Circular
interpolation Cw - Set the moving direction of circular arc
direction
The number
of rotations 0 i Set the number of rotations for drawing circle that it
of  circular is over 360 degrees.

- "1: Do not need setting. Whatever user set, there is no effect to circular interpolation.

Circular interpolation of method of designating midpoint is depends on item that it is set on operation data
of main axis (command axis).

There is no effect to circular interpolation operation except for
interpolation auxiliary point; , when operate circular interpolation of method of designating midpoint.
Whatever user set, there is no effect and no error.

MTarget position; and "Circular
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[Example] Operate circular interpolation of designating midpoint and absolute coordinate (main axis; axis

1, sub axis; axis 2)

m In case of Start position (0, 0), Target position (0, 0), Auxiliary point (1000, 1000), direction of rotation :CW

operation is as follows;
m Example of setting in the XG5000

= Main axis (axis X) operation data
. Circular . . The number of
Target Operation | Acc. | Dec. . . Circular Cir. .
Step | Coord " M Dwell | interpolation | . . rotations of
Control | Method | Pattern position Speed Spee | Spee . i interpolation | Int. .
No. code | time Auxiliary . Circular
[pls] [pls/s] d d . mode dir. . )
point interpolation
1 ABS | POS SIN END 0 1000 No.1 | No. 1 0 100 1000 Center CwW 0
= Sub axis (axis Y) operation data
. Circular . . The number of
Target Operation | Acc. | Dec. . . Circular Cir. .
Step | Coord i M Dwell | interpolation | . . rotations of
Control | Method | Pattern position Speed Spee | Spee . . interpolation | Int. .
No. code | time Auxiliary . Circular
[pls] [pls/s] d d . mode dir. . )
point interpolation
1 ABS | POS SIN END 0 0 No.1 | No. 1 0 100 1000 Center Ccw 0
m Operation pattern
Forward of sub axis
Centerpoint
(1000,1000)
Forward
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(2) Circular interpolation control by the method of Incremental coordinate, designating center-point
(a) Start operating at starting position and then execute circular interpolation by moving amount already set, along
the trace of the arc which has a distance between starting position and designated mid-point as radius. " Circular
interpolation auxiliary point; means the moving amount between the current position and mid-point.
(b) Moving direction is decided to set direction on “circular interpolation mode” of operation data.
« TCenter-point, CW, - Circular interpolation go clockwise from current position..

« TCenter-point, CCW , - Circular interpolation go counterclockwise from current position.

Centerpoint, CW Centerpoint, CCW

Forward of

sub axis Amount of movement to main
! axis target position
P
I

Acting by circular interpolation Target position

Target position

Amount of Amount of Amount of movement of main
movement movement axis centerpoint position |
: to sub axis !
to sub axis target !
target ogition ! Acting by circular
position P | interpolation
- |
Amount of Start pasiton Amount of !
movement A | @ — T TTTTTTTTTTTTTTTTTTTRAOTTOTT movement ~~g=77""" Radius i
of sub axis of sub axis ¢ 1
centerpoint=—--f----7--------Tm==ooo----o= cen_t(_erpoint ,,,,,,,
position Radius position Starting position

Centerpoint of
circle

Reverse
of main
axis

Forward of | Reverse of
main axis | main axis

Forward of
‘ main axis
Amount of movement of mdin
axis centerpoint position
Reverse of
sub axis

Reverse of

i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

1
o Cente:rpoim of circle
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
}
|
|
|
|
|
sub axis 1

Amount of movement to main
axis target position

Y B

(c) If set target position of main axis and sub axis as “0”, than starting position will be same with target position and
can progress circular interpolation that it is drawing circle. The radius of the circle is distance from starting position

to center-point.

Forward of

sub axis . . . .
Acting by circular interpolation

Center of the circle

/

Starting
position
= Target
position

Reverse
of the
main axis

Reverse of
sub axis

Forward
of main
axis

(d) Restriction

m User cannot progress circular interpolation of midpoint designation method with following cases.

= Midpoint that is designated as auxiliary point same with start position or target position.

(Error code: 284)
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= In case of calculated radius of circular arc exceed 2,147,483,647pls (Error code: 286)

(e) Example of operation data setting

Sub axis

Setting item Main axis setting " Contents
setting
Coord. INC -*1 Set coordinate method o main axis
Pattern END - Set pattern of main axis
Control POS - Set control method of main axis
Method SIN - Set operation method for circular interpolation.
Target Set target position as the amount of increment of stop
I, 10000 0 " L ) . .
position [pls] position for positioning on the main axis, sub axis.
Operation Circular interpolation use method of designating
speed 1000 - composition speed. Set composition speed on the main
[pls/s] axis.
Acceleration No.1 i Set acceleration time No. for acceleration.
speed ) (No.1 ~ No.4)
Deceleration No.2 i Set deceleration time No. for deceleration.
speed ) (No.1 ~ No.4)
Set it when users want to progress other auxiliary action
M code 0 - o . . ;
with circular interpolation operation.
Dwell time 500 i set the dwell time _ta_ken until plc outputs th_e ;lgnal which
informs users of finishing the position decision
intgr(z)l:;iiron Set the center-point position by amount of increment of
augiliar 5000 -5000 current stop position on the method of designating
nary center-point.
point
. Clrcula_r In case of using the method of designating center-point,
interpolation Center - .
set the center-point
mode
Cir. Int. Dir Ccw - Set moving direction of circular arc
The number
of rotations 0 i Set the number of rotations for drawing circle that it is
of circular over 360 degrees.

interpolation

- "1 : Do not need setting. Whatever user set, there is no effect to circular interpolation.
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Circular interpolation of method of designating midpoint is depends on item that it is set on operation data of
main axis command axis).
There is no effect to circular interpolation operation except for
auxiliary point; , when operate circular interpolation of method of designating midpoint. Whatever user set,
there is no effect and no error.

'Target position; and " Circular interpolation

[ Example ] Operate circular interpolation of the method of designating Incremental coordinate center point
with axis X (main axis), with axis Y (sub axis)
m Start position: (0, 0)
Target position (amount of movement) setting: (2000, 0)
Auxiliary point (amount of movement) setting: (1000, 0)
Direction of rotations: CW
In this case operation is as follows:
m Example of setting XG5000
= Main axis (axis X) Operation data

Target | Operation Ll Circular Circular VIR TSR
Step ge P Acc. Dec. M Dwell | interpolation - ) of rotations of
Coord. | Control | Method | Pattern | position| Speed ; " Interpolation int. ;
No. Speed | Speed | code | time Auxiliary . Circular
[pls] [pls/s] ) mode Dir. . ;
point interpolation
1 ABS POS SIN KEEP 2000 1000 No.1 | No.1 0 100 1000 Center-point Cw 0
2 ABS POS SIN END 2000 1000 No.1 | No.1 0 100 1000 Center-point Cw 0
= Sub axis (axis Y) Operation data
. Circular . 8 The number
Target | Operation . ; Circular Circular -
Step o> Acc. Dec. M Dwell | interpolation . ) of rotations of
No. Coord. | Control | Method | Pattern stlgion ?plzlesc]i Speed | Speed | code | time Auxiliary Inte;qp(;)cliztlon ||3nlf’ SalET
p p point : interpolation
1 ABS POS SIN KEEP 0 0 No.1 | No.1 0 100 1000 Center-point Ccw 0
2 ABS POS SIN END 0 0 No.1 | No.1 0 100 1000 Center-point Ccw 0
m Operation pattern
Forward of sub axis
A
Operation step No.: 1 Operation step No.: 2
1000
0 Centerpoint Centerpoint
Main axis centerpoint Main axis centerpoint
Amount of movement = 1000 Amount of movement = 1000
- Aot of mavement = 2000 | Amourt of movement = 2000 Forward of

2000

4000

main axis
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(3) Circular interpolation control which radius of starting point is different with radius of ending point.

(a) According to set value of target position, distance A which it is distance from start point to center point is different
with distance B which it is distance from target position to center point (End point, Radius) on circular interpolation
control of  the method of designating center point. Sometimes do not operate normally. When starting point
radius have difference with end point radius, calculate each speed on the set operation speed, and operate circular
interpolation control with compensating radius.

(b) In case of starting point radius has some difference with ending point radius, compensating speed is as follows:

= Radius of starting point > Radius of ending point: The more near from target position, the slower.

= Radius of starting point < Radius of ending point: The more near from target position, the faster.

Starting point radius > Ending point radius Midpoint starting point radius < Ending point radius
Forward of Forward of  starting point Target
sub axis Starting point sub axis  radius position

< Ending point
radius l -

.
e
g
P \Starting point
radius

= Ending point
radius

radius
= Ending point, . ==~ >

radiyis Lo Target
position

Starting point
radius

> Ending point
radius

Center point Center point
e P e P

Starting position Starting position

Reverse of Forward of Reverse of Forward of
main axis main axis main axis main axis
Reverse o f Reverse o f
sub axis sub axis
Compensation Compensation Speed will be fast
spged ) speed
j[ Speed will be slow.

Setting speed- Setting speed-F----===- == --====-\-----

Time Time

In case of “Starting point radius < Ending point radius”, the more operate circular interpolation, the faster.
Sometimes exceed "Speed limit, of parameter. When operate circular interpolation, in case of starting point
radius shorter than ending point radius, lower speed for never exceeding "Speed limit |

Can operate no exceed "Speed limit, , even if it is near to target position.

Compensation speed Compensation speed
A Exceed speed limit A Not exceed
/speed limit

Speed limit-f----——————- o -\ Speed limit
Setting [~ 777" Setting N~ T =" T\

speed I::> speed

» Time

Speed be faster

Lower setting speed

» Time
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9.2.8 Circular interpolation control with designated radius
After being executed by circular interpolation command, then it operates along the trace of the circle made by circular
interpolation with 2 axes. According to " The turn no. of circular interpolation, , circular interpolation which is bigger than

360° is available to be executed.

(1) Circular interpolation by method of absolute and designating radius
(a) Start operating at starting position and execute circular interpolation along the trace of the circle which has radius
set on circular interpolation auxiliary point of main-axis operating data. Center point of Circular arc depends on
the turning direction (CW, CCW) of "Circular interpolation mode; and size setting of circular arc (Circular

arc<180°, Circular arc>=180°).

Circular interpolation mode Description
Radius, CW, Arc<180° Execute circular interpolation in clockwise and the arc is smaller than 180°
Radius, CW, Arc>=180° Execute circular interpolation in clockwise and the arc is bigger than 10°

Execute circular interpolation in counterclockwise and the arc is smaller
than 180° or same.

Execute circular interpolation in counterclockwise and the arc is bigger than
180° or same.

Radius, CCW, Arc<180°

Radius, CCW, Arc>=180°

CW, Arc<180° CW, Arc>=180° CCW, Arc<180° CCW, Arc>=180°
Sub-axis Sub-axis
Forward Forward
A rCW, Arc>=180° A

Circular interpolation action

Arc < 180°

Arc >=180°  center
point

Center FCCW, Arc<180°
\o point  Circular interpolation action

S
/

Radius
Goal position
Goal

/ position
Starting £ TCW, Arc<180°, Starting
position AN / Circular interpolation position
N / action

Main-axis

Main-axis orward

\ Forward

Origin Origin

"~ Center point

"CCW, Arc>=180°
ircular interpolation
action

(b) Restrictions
m Circular interpolation with designating radius method may not draw an exact circle that the starting position and

ending position are same. If user wants to draw an exact circle, use circular interpolation with center point method.
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m In the cases below, error would arise and circular interpolation may not be executed.
= Starting position and goal position are same (error code:285)
= Radius value of circular interpolation of main-axis operating data is smaller than half of the length from starting
position to goal position
- Radius < (R x 0.8) : Error (error code:270)
- (R x0.8) <=Radius <R
: Execute circular interpolation after reset the radius to R. In other words, execute circular interpolation by setting

the center of the line from starting position to goal position as center point.

If executing circular interpolation start, 2 axes will operate at the same time. Need user to pay attention.
1. Available pattern is END, KEEP and available method is SIN, REP. In case of using CONT, it operates
as KEEP.
2. The available auxiliary commands are as follows.
= DEC. stop, EMG. stop
3. The commands unavailable in linear interpolation are as follows.
= Position/Speed switching control, Position override, Speed override, Position specified speed
override
4. Main and sub axis are determined depending on movement amount.
(1) main axis: movement amount is larger between axis X and axis Y
(2) sub axis: movement amount is smaller between axis X and axis Y

5. The parameter items which work depending on the value of each axis are as follows.
» Backlash compensation, Software high/low limit
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(c) Setting example of Operating data

Items Main-axis setting | Sub-axis setting Description
Coord. ABS -*1 Set the coordinate method of main axis
Pattern END - Set the operation pattern of main axis
Control POS - Set the control method of main axis
Method SIN - Set the operation method for circular interpolation
_G_oal 10000 0 Set the goal position to execute on Main, Sub, Helical axis
position[pls]
Operating Use connecting speed designation method for circular
1000 - . . . ; .
speed[pls/s] interpolation. Set connecting speed on main-axis
Acc. no. No.1 - Set no. of acc. time to use in acceleration (no1~4)
Dec. no. No.2 - Set no. of dec. time to use in deceleration (no1~4)
Set it when executing another auxiliary operation
M code 0 - o NG . :
synchronizing with circular interpolation
Dwell time 500 - Set dwell time for outputting positioning complete
AUX|_I|ary 5000 - Set the radius on main-axis
point
. C|rcula_r . If use radius designation method, set "Radius; on main-
interpolation Radius - .
Mode axis and
Circular
interpolation cw Set moving direction of arc and
direction
Arc size Arc<180° - Set size of arc
The No. of ) i Set the no. of turns of arc for making a circle bigger than
Turns 360°

- "1 . It means that no need to be set. Whatever value it is, it dose not affect circular interpolation.

1. Circular interpolation control of Radius designation method is executed on the basis of the items set on operating
data. When it is executed, only "Goal position; can affect circular interpolation. In other words, whatever value is
set as, it does not affect the action and no errors arise.

2. When setting the circular interpolating auxiliary point (radius) of main-axis, it must be bigger than the half of the
length between starting position and goal position. If it is smaller than the half(R) and the value is higher than 80%
of R, circular interpolation which has middle point between starting position and goal position as center-point is
executed. If it is smaller than the half(R) and the value is lower than 80% of R, error (error code:270) arises and
circular interpolation is not executed.
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[Example] Axis X is main-axis and Axis Y is sub-axis. Execute circular interpolation with absolute coordinates

and designated radius.
m Starting position (1000, 1000), Goal position (9000, 1000), Auxiliary point (5000, 0)

Moving direction of arc : CW, Size of arc : Arc >= 180°
The action is as follows in the condition above

m Setting example in XG5000
= Main-axis (Axis X) Operating data

Goal Operating - Circular Cir. The no.
Step Coord. | Control | Method | Pattern | position speed Acc. | Dec. Dyvell Auxn_lary interpolation | Int. A_rc of
No. No, | No, | Time Point . size
[pls] [pls/s] mode Dir. turns
1 ABS POS SIN KEEP 9000 1000 No.1 | No.1| 100 5000 Radius, CwW 0 Arc<180
= Sub-axis (Axis Y) Operating data
Goal Operating - Circular Cir. The no.
Step Coord. | Control | Method | Pattern | position speed Acc. | Dec. Dyvell Auxn_lary interpolation | Int. A_rc of
No. No, | No, | Time Point . size
[pls] [pls/s] mode Dir. turns
1 ABS POS SIN KEEP 9000 1000 No.1 | No.1| 100 5000 Radius, CwW 0 Arc<180

m Operation pattern

Sub-axis F'CW, Arc<180°,
Forward ircular interpolation action

Goal position
(9000,1000)
Main-axis
Forward

Starting position
~._(1000,1000) .

Main-axis
Reverse 0

—-1000

—-2000

Sub-axis
Reverse
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(2) Circular interpolation by method of Incremental and designating radius

(a) Start operating from starting position and then execute circular interpolation by increment set on goal position

along the trace of the circle which has the value set on circular interpolation auxiliary point of main-axis operation

data as a radius. Circular arc depends on the moving direction of " Circular interpolation mode ; (CW, CCW) and

setting of arc size(Arc<

180°, Arc>=180°)

Circular interpolation mode

Description

Radius, CW, Arc<180°

direction of CW

Execute circular interpolation with center-point of arc which smaller than 180°in

Radius, CW, Arc >=180°

direction of CW

Execute circular interpolation with center-point of arc which bigger than 180°in

Radius, CCW, Arc<180°

direction of CCW

Execute circular interpolation with center-point of arc which smaller than 180°in

Radius, CCW, Arc>=180°

direction of CWW

Execute circular interpolation with center-point of arc which bigger than 180°in

CW, Arc<180°

CW, Arc>=180°

CCW, Arc<180°CCW, Arc>=180°

Sub-axis
Forward

A

? CW, Arc>=1
Circular interpolat

Moving __ |

amount
of sub-
axis’ goal

position="1

Degree of arc >= 180°

b \Center point

‘\Al?egree of ar(:/< 180°

< /\/
N
~ /

80°?
ion action

/’: Goal position

£? GW, Arc<180°?

/ Circplar interpolation
action

“~o' Center
. Main-axis

A

-

Y

point " Forward

>

Origi Moving amount

goal position

- —>
of main-axis’ |

Sub-axis
Forward

A

Moving

Degree of arc < 180°

Center
/(> point
SN
S

? CCW, Arc180°?
Circular interpolation action

_ Goal position

amount
of sub-
axis’ goa|

position

N /', Degree of arc>=180°
SN /
o~ .~/ / 1
CfC nter poi
- N Vaued >
'\ <€ > Main-axis
Origi Moving amount of main-axis’ | Forward
goal position
? CCW, Arc>= °?
Circular interpolation action
\/
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(b) Restrictions

m Circular interpolation with designating radius method may not draw an exact circle that the starting position and
ending position are same. If user wants to draw an exact circle, use circular interpolation with center point
method.

m In the cases below, error would arise and circular interpolation may not be executed.

m Starting position and goal position are same (error code: 285)

m Radius value of circular interpolation of main-axis operating data is smaller than half of the length from starting
position to goal position

- Radius < (R x 0.8) : Error (error code: 270)

- (R x0.8) <= Radius <R

: Execute circular interpolation after reset the radius to R. In other words, execute circular interpolation by setting

the center of the line from starting position to goal position as center point.
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(c) Setting exam

le of Operating data

Items Main-axis setting | Sub-axis setting Description
Coord. INC -1 Set the coordinate method of main axis
Pattern END - Set the operation pattern of main axis
Control POS - Set the control method of main axis
Method SIN - Set the method to execute circular interpolation
_G_oal 10000 0 Set the goal position to execute on Main, Sub, Helical axis
position[pls]
Operating Use connecting speed designation method for circular
1000 - . . . ; .
speed[pls/s] interpolation. Set connecting speed on main-axis
Acc. no. No.1 - Set no. of acc. time to use in acceleration (no1~4)
Dec. no. No.2 - Set no. of dec. time to use in deceleration (no1~4)
Set it when executing another auxiliary operation
M code 0 - o 0 . .
synchronizing with circular interpolation
Dwell time 500 - Set dwell time for outputting positioning complete
AUX|_I|ary 5000 - Set the radius on main-axis
point
. C|rcula_r . If use middle-point-designation method, set "Middle-
interpolation Radius - . . .
Mode point; on main-axis
Cir. Int. Dir cw - Set moving direction
Arc size Arc<180° - Set arc size
The No. of 0 i Set the no. of turns of arc for making a circle bigger than
Turns 360°

- "1 It means that no need to be set. Whatever value it is, it dose not affect circular interpolation.

1. Circular interpolation control of Radius designation method is executed on the basis of the items set on operating
data. When it is executed, only "Goal position; can affect circular interpolation. In other words, whatever value is
set as, it does not affect the action and no errors arise.

2. When setting the circular interpolating auxiliary point (radius) of main-axis, it must be bigger than the half of the
length between starting position and goal position. If it is smaller than the half(R) and the value is higher than 80%
of R, circular interpolation which has middle point between starting position and goal position as center-point is
executed. If it is smaller than the half(R) and the value is lower than 80% of R, error (error code:270) arises and
circular interpolation is not executed.
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[Example] Axis X is main-axis and Axis Y is sub-axis. Execute circular interpolation with Incremental

coordinates and designated radius.
m Starting position (1000, 1000), Goal position (8000, 0), Auxiliary point (5000, 0)

Moving direction of arc : CCW, Size of arc : Arc >=180°
The action is as follows in the condition above

m Setting example in XG5000
= Main-axis (Axis X) Operating data

Goal | Operating - Circular . The no.
Step Coord. | Control | Method | Pattern | position speed Acc. | Dec. D\.Ne” Auxn_lary interpolation C|r._|nt. Arc size of
No. No, | No, | Time Point dir
[pls] [pls/s] mode turns
1 ABS POS SIN END 8000 1000 No.1 | No.1| 100 5000 Radius CW | Arc>=180 0
= Sub-axis (Axis Y) Operating data
Goal | Operating - Circular . The no.
Step Coord. | Control | Method | Pattern | position speed Acc. | Dec. D\.Ne” Auxn_lary interpolation C|r._|nt. Arc size of
No. No, | No, | Time Point dir
[pls] [pls/s] mode turns
1 ABS POS SIN END 8000 1000 No.1 | No.1| 100 5000 Radius CW | Arc>=180 0
m Operation pattern
Sub-axis
Forward
A
Starting position Radius Moving amount of sub-
(1000,1000) | =5000 Goal position axis’ goal position
(9000,1000) =0

1000+~ e-Scoloe e

Main-axis Main-axis
Reverse 0 9000 Forward
-1000 4 i
) f arc>=180°
—2000 | egree of arc>=180f

Center-point

|
|
|
< >i
1 Moving amount of main-axis’ goal position=8000 !
FCCW, Arc>=180°,
Circular interpolation
action

\/
Sub-axis
Reverse
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9.2.9 Speed/Position Switching Control

The setting axis by positioning start carries out the speed control and is switched from speed control to position control

when speed/position switching signal is entered to the positioning module inside or outside, and then carries out the

positioning as much as goal transfer amount.

(1) Characteristics of Control

(a) Set control method of operating data as “Shortcut speed control” and executing positioning with " Speed/Position

Switching. in speed control operation.

(b) Direction of movement depends on the sign of value.

m Forward : The position value is Positive(+)

m Reverse : The position value is Negative(-)

(2) Operation timing

Speed

Speed set f-----------7---------

Acc. area
< »  Speed control

Position control

Dwell Time
-

Designated moving amount

Start command

N

» Time

In operation

Positioning
complete

|
T
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
I
I
|
|
|
|
|
|
|
|

A

External
speed/position

switching signal
Internal
speed/position
switching

command

(3) Restrictions

(a) Operation pattern of speed control has to be set as “End” or “Go on”. If “Continuous” is set as, error (error code:236)

arises and speed control may not be executed.

(b) If the value of goal position is 0, speed/position switching command may not be executed. In this case, it continues

to operate with speed control and error code 304 occurs.
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(4) Setting example of operation data

Items Setting value Description
Coord. ABS Set the coordinate method of main axis
Pattern END Set the pattern of main axis
Control SPD Set the control of main axis as SPD when starting
Method SIN Set the operation method
Goal position 10000 After inputting speed/position switching control, set moving amount to
[pls] position.
Oper?glggs]speed 1000 Set the operating speed of speed/position switching control
Acc. no. Nol Set acc. no. used in acceleration (no.1~4)
Dec. no. No.2 Set dec. no. used in deceleration (no.1~4)
Set it when user needs to execute another auxiliary work synchronizing
M code 0 . . s
with speed/position switching control
Dwell time 500 Set_ _dw_eII tlme(ms_) Petween _ switching command’s inputting and
positioning completion’s outputting
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9.2.10 Position/Speed Switching Control
The setting axis by positioning start carries out the position control and is switched from position control to speed
control when position/speed switching signal is entered to the positioning module inside, and then it stops by

deceleration stop or SKIP operation or continues next operation.

(1) Characteristics of Control
(a) Set control method of operating data as “Shortcut position control” and user may change position control to speed
control with " Speed/Position Switching

(b) Direction of movement depends on the sign of value and coordinates
m " Absolute, position control
= Starting position < Goal position : Positioning in forward direction
= Starting position > Goal position : Positioning in reverse direction
m Incremental, position control
= The value of goal position has positive sign (+) : Positioning in forward direction

= The value of goal position has negative sign (-) : Positioning in reverse direction

(2) Operating timing

Speed
" Acc. area |

i Position control Speed control

Speed set [-----------d-------—-

p Time

ON
Start
command

|
Ny
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

In operation

Positioning
complete

Position/Spee 3
d switching !

command

Dec. stop
command
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(3) Restrictions

(a) Position/speed switching command is not inputted before positioning to the goal position, it stops by deceleration
and finishes the positioning.

(b) After position/speed switching, software high/low limit check depends on “Soft high/low limit in speed control” of

extended parameter.
Items Setting value Description

0 : Not detect | Not to execute checking for software high/low limit in speed control
Soft high/low
in speed control

1 : Detect Execute checking for software high/low limit in speed control

(4) Setting example of operation data

Items Setting value Description
Coord. ABS Set the coordinate method of main axis
Pattern END Set the operation pattern of main axis
Control POS Set the control method as POS when starting
Method SIN Set the operation method
Goal[ppl(;]sition 10000 Set the value of goal position for position control
Oper?glggs]speed 1000 Set the operating speed of position/speed switching control
Acc. no. No.1 Set acc. no. used in acceleration (no.1~4)
Dec. no. No.2 Set dec. no. used in deceleration (no.1~4)
M code 0 Set it when user needs to execute another auxiliary work synchronizing

with speed/position switching control

When it is executed with position control and without position/speed
Dwell time 500 switching command, set dwell time between positioning and complete
signal’s outputting.
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9.2.11 Start of Positioning

In case of stop in action of dynamic positioning, can positioning by restart. Three Starting types are general start,

Simultaneous start, point operation. Operating signal is have to “OFF”, when it start.

(1) Direct start

(a) Do not use operating data, directly input positioning data by auxiliary data and perform positioning control.

(b) Setting auxiliary data of direct start.

Setting item Contents

Target position | get target position of control.

Operating speed | set operating speed of control.

Set dwell time (ms) that it is from positioning to outputting signal of positioning.

Dwell time
(0~65535)
M code Set for performing auxiliary action which is depending on set control.(0~65535)

Acc. time o )

No. Set acceleration time number for acceleration. (No.1 ~ No.4)
Dec. time o )

No. Set reduction time number for reduction. (No.1 ~ No.4)
Coordinate Set coordinate about target position of set control.(absolute, Incremental)

Control method Select one between position control and speed control

(O:Positioning, 1:Speed control)

(2) Indirect Start

(a) Start control of positioning by designating step number of operation data which was saved in positioning module.

(b) Setting auxiliary data of indirect start

Setting item Contents

Operation step | get step number of operation data what you need operating.(0 or 1 ~ 400)

data which was saved in step nhumber.

Set ‘0’ operation step of Indirect start and carry out command of indirect start. And then start operation
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(3) Simultaneous start

(a) According to axis information and setting step, executes Simultaneous start

(b) Restriction
In these cases can not operate all of the axes which were set simultaneous start by error.
= When occurred error in over an axis among setting axes of simultaneous start. (Output error code in its axis.)
= When command axis of simultaneous start was wrong. (Error code : 296)

- Only set command axis (Set over 2 axes is necessary.)

[ Example ] Set Simultaneous start of axis X, axis Y as follows;
m Current position of axis 1: 0, Operation step: 1
Current position of axis 2: 0, Operation step: 3

m Example of setting XG5000

= Operation data of axis X

Step No. | Coord. | Control | Method | Pattern Target position SRy e P M code | Dwell time
[pls] speed [pls/s] n No. n No.
1 ABS POS SIN CONT 1000 1000 1 1 0 0
2 ABS POS SIN END 1800 800 1 1 0 0
= Operation data of axis Y
Step No. Coord. | Control | Method | Pattern Target position Operation Acceleratio | Deceleratio M code | Dwell time
[pls] speed [pls/s] n No. n No.
3 ABS POS SIN END 900 500 2 2 0 0
m Operation pattern
Speed
A
1000 f----mmmmmmmme X axis step no.: 1
800 (==
Only relevant
[510]0 1) D A Y axis step no.:3 gz(ijssttiigz\erates
Dw‘el\ time=100ms
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9.2.12 Positioning stop
Here describes factor which are stop axis during operation.

(1) Stop command and Stop factor

Command & Stop factor of stop positioning operating is as follows;
(a) It will stop, when stop command is “On” or there are some stop factors at each axis. But, interpolation control (linear
interpolation, Circular interpolation, helical interpolation, elliptic interpolation)

In case of there is stop command or stop factor on main axis, operation axes of interpolation control will stop.

Status Positioning Homina'2 Jog Speed Status of Axis Msf;ﬂi OOfn
Stop factor 4 9 Operation | synchronous after stop signal
Parameter E;}(icehe_ﬁns“c:ft Prompt stop | No Detection Prompt stop ™ Error (Error501) | No change
setting Excgeed soft
3 low-limit Prompt stop | No Detection Prompt stop Error (Error502) No change
Deceleration Deceleration | Deceleration Error 322 Deceleration
Sequence stop sto sto (Go-on stop’S Stop On No change
q command P P operation) P
program
Emergency
stop Sudden stop Error (Error481) “Off”
command
When
— operate to
Ext_er_na}‘l h'?“ Sudden stop forward, Sudden stop | Error (Error492) | No change
limit “On
sudden
External stop
signal When
External low- operate to
e Sudden stop reverse, Sudden stop | Error (Error493) | No change
limit “On
sudden
stop
Deceleration Deceleration | Deceleration Error322 Deceleration o
stop (Go-on Stop “On No change
XG5000 command stop stop operation) stop
monitor
window Emergency
stop Sudden stop Stop “On” “Off”
command

*1 : Positioning means position control, speed control, interpolation control, speed/position switching control,
position/speed switching control.

*2 : When complete homing, DOG and origin signal do not effect to positioning control.

*3 : Only work while software high/low limit on the speed control of expansion parameter at the speed control operation
mode is set “1:detection”

*4 : Output speed become “0”, when it has factor of stop.

*5 : Speed goes to "0", according to DEC stop time, auxiliary data of DEC stop command

(2) Deceleration Stop

(a) If meet emergency stop while operate indirect start, direct start, simultaneous start, start operation, homing operation,
inching operation, it will sudden stop.

(b) Deceleration stop command not different at these sections: acceleration section, constant section, deceleration
section.

(c) If it is decelerated and stopped by deceleration stop command, will not be completed positioning operation as set
target position. And....
= No signal for completely positioning
= M code signal cannot be “On” during “After” mode of “M code” mode.

(d) If it receives order for indirect start command (step No. = current step No.) while it is stop,
= Positioning of absolute coordinate method: Operate amount of the position reminder which it isn’'t outputted on the

current operation step.

= Positioning of Incremental coordinate method: Operate as set movement at the target position.
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(e) It decelerate and stop by XG5000 and "deceleration stop; command of sequence program as set support data.

(f) Restriction
= When command internal deceleration stop.
deceleration time by auxiliary data.

= If deceleration stop command is inputted while operate Jog, error (error code: 322) will be made. Use “Stop Jog”

command for Jog operation stop.

(g9) Movement Timing

Spaed
speed limlg———————=—————— A Deceleration stop
SEt1ing | o e e 'r'-'! as deceleralion tima
. of deceleration stap
A .
spesd :: " dommand
I .
I
f t+—t——® Time
| I Decslaration bme
I Mfcorﬂmand
an i‘ﬁ-t;"ﬂacelaratma{
Starl [ | curnent operaticn
command I I
[ t
‘ T
Oparating I
1 I
Completer I :
positioning | \
Internal | i
dacelaration [ I
slop commane - I
[ I

m If the deceleration distance is longer than distance to target position when input deceleration stop command during

positioning control operation, it will be stopped at the target position.

The value of deceleration time can bigger than set value of

Speed

/|

Immediate stop at the
target position

yPosition

T | Stop position
i ‘ .
ONi Tiarget position by deceleration
Start command ! ! stop
I I
10N i
Operating ‘r

Deceration stop
command
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(3) Emergency Stop
(@ If EMG stop command occurs during indirect operation, direct operation, simultaneous start operation,
synchronization operation, Home return operation, Jog operation and inching operation, it will stop immediately
without deceleration.
(b) In case of emergency stop, error 481 will occur.
(c) M code signal will be “Off” after Emergency stop.
(d) Motion timing

Speed

Setting speed [------------ Decelerate and stop

as deceleration time
when sudden stop

» Time

ON

———————

Start command

Operating

Signal of complete
positioning

M code ON
(With mode)
ON

Internal or External
emergency stop

(4) Stop hardware by high/low limit

(a) When positioning control, if the signal of hardware high/low limit is inputted, then stop positioning control and it will
be stopped immediately and error will be occurred.

(b) In case of external input stroke high limit error, error 492 will occur and in case of external input stroke low limit error,
error 493 will occur.

(c) Motion timing

Speed
Settingg
speed Stop without
/delecleration
/ » Time
onl |
Start ! !
command ! |
IoN |
Operating
Positioning | 1
complete 1 1
| ON|
External stroke | |
U.L limit | |
T |
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(5) Stop by software upper/lower limit
(a) When positioning control, if value of current command position out of set value of expansion parameter in "software
upper limit; and "software lower limit; , it will promptly be stopped without outputting value of command position.

(b) If value of command position to be out of software upper limit range, will occur error 501, and if it to be out of software
lower limit range, will occur error 502.

m Setting related parameter (expansion parameter)

Item Setting value Contents
Softws;itupper -2147483648 ~ 2147483647 | Set position of software upper limit.
Som"’l";‘r:fit'ower -2147483648 ~ 2147483647 | Set position of software lower limit.

(c) Condition
Software upper/lower limit not to be checked in the following case:
* In case of setting Software high/low limits as maximum (2147483647), minimum (-2147483648)
* In case of “Software upper limit = Software lower limit”

(d) Motion timing

/Prompt stop
Position
< | >
Software upper limit

limit
Start command

T
I
I
Software lower ON!
I
I
I
I
[}
I

Operating

Signal of complete positioning
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(6) The priority of stop process
The priority of stop process of positioning module is as follows:

‘ Deceleration stop < Sudden stop

When encounter factor of sudden stop in deceleration stop of positioning, it will be suddenly stopped.

Process is as follows, when factor of sudden stop is occurred during deceleration stop.

Speed Factor of DEC stop

/ Factor of EMG stop

. Stop position in case of DEC
.. stop

LSoft upper -

limit

maf
—

DEC stop

ON

EMG stop ? T
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(7) Stop command under interpolation operation
() If encounters stop command during interpolation operation (linear interpolation, circular interpolation, helical
interpolation, elliptic interpolation), it carries out the deceleration stop. It depends on the trace of wheels of origin.
(b) When it restarts after deceleration stop, indirect start command carries out operation to target position of positioning.
And then, operation depends on absolute coordinate and Incremental coordinate.

(c) Operation pattern

Decelerate and
stop as the trace

of ordinates
of the wheels
\ of circular
Star_ting \~‘ Target
! point point
|
1

Forward of the axis

- ! > For\{vard_of
! ! main axis
|
Composition 3
speed
Setting

speed | Deceleration stop
° as setted
deceleration time.

» Time

ON
Starting !
command |

Be operating \

main axis
Be operating ON
the axis of
ordinates
Internal

deceleration W

stop commantt

(8) Restart after Positioning stop

(a) Deceleration stop
When indirect start after deceleration stop, operate positioning as set operation step.

In case of using with mode, Signal “On” of M code has to “Off” for restart.
Signal On of M code have to be changed “Off’ by "Cancellation M code (MOF), command.

(b) Restart after emergency stop
In case of emergency stop, signal On of M code will automatically be “Off”, therefore can operate positioning as set

operation step, when it operate indirect start.
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9.3 Manual Operation Control

Manual control is a function that execute random positioning according to user’s demand without operation data

Manual operations include Jog operation, Manual pulse generator operation, inching operation, previous position
movement of manual operation etc.

9.3.1 Jog Operation

(1) Characteristic of Control
(a) Jog Operation is

=Execute positioning control at jog high/low speed depending on the signal of high/low speed during forward/reverse
jog start signal is being ON.

=Positioning is started by Jog command from the state that the origin is determined. The value of positioning stars
changing, user can monitor it.

*This is a way of manual operation that can be executed before determination of origin.

(b) Acceleration/Deceleration process and Jog speed
The acceleration/deceleration processing is controlled based on the setting time of Jog acceleration/ deceleration
time from XG5000 manual operation parameter setting.
Set the Jog speed on Jog high/low speed of XG5000 manual operation parameter setting.

If Jog speed is set out of the setting range, error will occur and the operation does not work.

m Parameter setting (Manual Parameter)
ltem Setting value Description

Jog High Speed | 1 ~ Speed limit Set Jog speed. Jog high speed must be set below limit

Jog Low Speed | 1 ~Jog High Speed | Set Jog speed. Jog low speed must be set below Jog high speed

Jog Acc. Time | 0~ 65,535 Set the acc. Time used in acceleration of Jog operation

Jog Dec. Time | 0~ 65,535 Set the dec. time used in deceleration of Jog operation

If “Jog Acc. Time” is 0, it operates at a goal speed immediately
If “Jog Dec. Time” is 0, it stops immediately without deceleration.
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(2) Operation Timing

Speed

A

Jog High Speed

Jog Low Speed

Forward Jog
Signal

Jog low/high speed
Signal

In
operation

Signal of
Positioning
complete

Jog

" accelerating

Jog

"1 decelerating

-

> Time

i jrstopped but
! "I not be ON

Notices for setting Jog speed are as follows.

Jog Low Speed < Jog High Speed < Speed Limit

Speed

Jog High Speed -~

Speed Limit ===

Jog Low Speed [~ e\

Pp-Time

(3) Restrictions

You can not execute Jog operation in the case as follows.

(a) Value of Jog High Speed exceeds the speed limit of basic parameter (Error code : 121)
(b) Value of Jog Low Speed exceeds the value of Jog high speed. (Error code : 122)

9-61




Chapter 9 Functions

(4) Jog Operation Start

Jog operation start consists of Start by XG5000 and Start by Sequence program. The start by sequence program is

that execute Jog operation with output contact of CPU.

Direction of Signal : CPU -> Positioning module
Axis Output Signal Description
XBC Type XEC Type
UXX.01.0 %UXx.y.16 | Axis X Forward Jog
w e | UXXOLL | 96UXxy17 | Axis X Reverse Jog
UXX.01.2 %UXX.y.18 | Axis X Jog Low/High Speed
UXX.01.3 %UXx.y.19 | Clear positioning complete signal
UXX.01.4 %UXx.y.20 | Axis Y Forward Jog
v - axis UXX.01.5 %UXx.y.21 | Axis Y Reverse Jog
UXX.01.6 %UXx.y.22 | Axis Y Jog Low/High Speed
UXX.01.7 %UXx.y.23 | -Clear positioning complete signal

[Example] Execute Jog start in the order as follows.

m Forward Jog Low speed Operation -> Forward Jog High speed Operation -> Stop

Reverse Jog High speed Operation -> Reverse Jog Low speed Operation -> Stop
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Dec. stop command will not be executed in Jog Operation.

Jog operation will stop if turn the Jog signal of the current operating direction Off.
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9.3.2 Inching Operation

This is a kind of manual operation and executing positioning at the speed already set on manual operation parameter

as much as the amount of movement already set on the data of inching operation command.

(1) Characteristics of Control

(a) While the operation by ON/OFF of Jog signal is difficult in moving to the correct position as the operation starts and
stops according to the command, the inching command enables to set the desired transfer amount easily and reach

the goal point.

(b) Thus, it is available to reach the correct goal position by moving fast near the working position by Jog command and

operating the detail movement by inching command.
(c) The setting range is —2147483648 ~2147483647 Pulse.
(d) The direction of moving depends on the amount of inching.

m The amount is POSITIVE(+) : Positioning operation in forward direction

m The amount is NEGATIVE(-) : Positioning operation in reverse direction

(e) Acc./Dec process and Inching speed

Use Jog acc./dec. Time of manual operation as acc./dec. time of Inching operation.

Set Jog acc./dec. time on “Jog acc./dec. time” of manual operation parameter setting of XG5000.

Set Inching speed on “Inching speed” of manual operation parameter setting.

If inching speed is set out of the setting range, error will occur and the operation does not work.

m Related parameter setting (Manual operation parameter)

Items Setting value

Description

Jog acc. Time | 0 ~ 65,535

Set the accelerating time for acceleration of Inching operation

Jog dec. Time | 0 ~ 65,535

Set the decelerating time for deceleration of Inching operation

Inching Speed | 1 ~ 65,535

Set the speed of Inching operation

(2) Operation Timing

Speed
A

Inching Speed

Accelerating at Jog acc. time

-
| Decelerating
_.~at Jog dec.

Amount of Inching ‘ime

Inching operation

Y pTime

command

In operation A

Positioning
complete Signal

ON
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9.4 Synchronous Control

This is the command that control the operation synchronizing with the main axis or operating of encoder.

9.4.1 Speed Synchron

This is the command that synchronize with sub axis in speed and control operation depending on speed synchronous

ous Control

rate already set when main axis starts.

(1) Characteristic of Control

(a) Start and Stop is repeated depending on operating of main axis after execution of speed synchronous command.

The operating direction of sub axis and the main’s are same.

(b) If execute speed sync. command, it will be the state of operating and remain in the state of speed sync. operation

before release of speed sync. command.

(c) Auxiliary data of speed

sync. command

The auxiliary data used in speed sync. command is as follows.

Item

Setting value

Description

Main Axis

0 (X-axis), 1(Y-axis), 2(encoder)

Set the main axis of speed sync.

Ratio of Main
axis

1~65,535

Set the ratio of main axis at speed sync. ratio.

Ratio of Sub axis

1~65,535

Set the ratio of sub axis at speed sync. ratio..

Ratio of Speed sync. is

calculated as follows.

Ratio = . .
MainAxis

SubAxis

Operating speed of sub axis is calculated as follows.

= Operating Speed of MianAxis x

Operaing speed of SubAxis = Operating Speed of MainAxis xRatio of speed sync.

Ratio of SubAxis
Ratio of MainAxis
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(2) Operation Timing

Speed
A

Speed of
Main Axis
Speed of
Sub Axis

Ratio of Main Axis : m

Ratio of Sub Axis : n

» Time

Main axis start
command

Sub axis speed
sync. command

Main axis in
operation

Sub axis in
operation

Positioning
complete signal

of Main axis

Positioning
complete signal

Stop but
not turn ON

of Sub axis

Sub axis stop

(3) Restrictions

You can not execute Jog operation in the case as follows.
(a) If speed sync. is executed in being On of M code signal, error (code:353) arises. Make M code “off” with M code

release command (MOF) before use.

(b) In the case that the axis set as main axis is not the axis can be set or the case that the setting of main axis is the
same as the setting of command axis, error (code”355) arises. Set the main axis among the axis available to be set.
(c) If the speed of main axis exceeds the speed limit, error (code:357) arises. In the case, the speed of main axis has to

be down below the speed limit.
decelerate in “Dec. time of emergent stop”.

In the case that the speed of main axis exceeds the speed limit, error arises and it
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[Example] axis X is main axis, axis Y is sub axis. Operate at “ratio of main axis : ratio of sub axis =2: 1"
m Example of setting in XG5000

=Operation data of main axis (axis X)

Step no. | Coord. | Control | Method | Pattern Coa sty Sl Acc.no. | Dec.no. | M code Dyvell
[pls] [pls/s] Time
1 INC POS SIN END 10000 2000 No. 1 No. 1 0 0

m Operating pattern

Speed
Main axis ratio : 2
2000 |[-===-m-m--
/// Su axis ratio:1
1000 -=========-- /

»Time

Main axis
start
command

Sub axis
speed sync.
command

Main axis
operating

Sub axis
operating

Main axis
positioning
complete
signal }

Sub axis Not On even if
positioning stop. LT
complete ) Tl
signal

Sub axis stop
command

=

(4) Speed synchronous control with encoder
(a) Set encoder as the main axis of speed sync. and execute positioning control by ratio of speed sync. that consists of
pulse speed from encoder, ratio of main axis and ratio of sub axis.
(b) This command is used in the case that executing thorough positioning manually.
(c) After executed speed sync. command, when the pulse string is inputted, speed sync. control starts.
(d) Operate In case of origin fix
(e) The pulse inputted by encoder increase of decrease the position value of encoder.
(f) The direction of moving depends on encoder pulse input mode and ratio of speed sync,
m Encoder direction in PHASE A/B 4 multiplication
- Positioning in forward direction : Input pulse of A phase is ahead of B's

- Positioning in reverse direction : Input pulse of B phase is ahead of A’'s
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Phase A

Phase B

Above 1.25 us

phase A is ahead of B 5

The value of position increase when the input pulse of

The value of position decrease when the input
pulse of phase B is ahead of A's

(g) Related parameter (Common Parameter)

Set parameter related to encoder on common parameter.

Item

Setting Value

Description

Encoder Pulse

0 : CW/CCW 1 multiplying
1: PULSE/DIR 1 multiplying

Set the encoder to use in input of encoder

Input 2 : PHASE A/B 4 multiplying
Maximum of
encoder ~2147483647 ~ 2147483647 Set the count range with max./min. of
Minimunm of 2147483647 ~ Max. of Encoder | €NC0der
encoder
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[Example] Execute speed sync. control with encoder (main axis), axis2(sub axis) at “the ratio of main axis : the
ratio of sub axis =1:2".
(Hypothesize that the input speed of encoder is 1Kpps)
When the direction of encoder is forward, the operating direction of sub axis is reverse. When the direction of

encoder is reverse, the operating direction of sub axis is forward.

m Operating pattern

Speed Ratio of main axis :
A Ratio of sub axis = 1:2
2000 [
1000 Forward
| | » Time
i i i Reverse
—2000 f--—---fmmmmmmohm oo |

Encoder phase B 3
Input i

Speed sync.
for axis2

Encoder phase A i
Input |

Axis2 in
operation

Positioning
complete signal
of axis2

Stop but not turn On

P

Stop command
for axis2
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9.4.2 Position synchronous control

Start positioning with step no. and operation data when the current position of main axis is same as the position set in

position sync.

(1) Characteristics of control

(a) Synchronous Start by Position (SSP) command is carried out only in case that the main axis is in the origin

determination state.

(b) SSP command starts by the synchronization of the subordinate axis according to the current position of the main

axis.

(c) SSP carries out the SSP command at the subordinate axis.

(d) If SSP command is executed, it becomes the state in operation and the actual operation is carried out at the

subordinate axis where the current position of the main axis is the setting position of the position synchronous start.

(e) In case of cancellation after executing the SSP command at the subordinate axis, if you execute the stop command,

the SSP command shall be released.

(f) The auxiliary data of position sync. command

The auxiliary data used in position sync. is as follows.

Items

Setting Value

Description

Position of
position sync.

-2147483648 ~ 2147483647

Set the position of main axis in position sync. control

Operation step

1~150

Set the step no. to be executed when the main axis
arrives at the position for position sync.

Main axis

0 (axis X) ~ 1(axis Y)

Set the main axis of position sync.

Even though the current position of main axis and the setting value set on position sync. are not exactly same,
if the current position of main axis is at between the position of main axis of previous scan and the current
position of main axis, the sub axis will be executed with the positioning data of step no. set on operation step.
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(2) Operation timing

Speed

Speed of

main axis
Speed of

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Dwell Time
sub axis / \ \ /

» Time

Position

|

| -

! j . . .

! /4 Position of main axis
| e

! y

|

I

I

! position of subaxis

Position for

T
|
|
|
|
1
|
|
|
|
|
|
|
|

position sync. » Time

Start command
for main axis

Position sync.
command for
sub axis

Main axis
in operation

|

. |

Sub axis !

in operation !

|

|

|

- ION

Main axis

A

positioning
complete signal

Sub axis
positioning
complete signal

(3) Restrictions
Position sync. control can be executed in the case below.
(a) If position sync. command is executed in M code signal is On, error (code:343) arises. Use it after making M code
“Off” with M code release command (MOF).
(b) If the current main axis is not the axis can be set on the current module or main axis and command axis are the

same axis, error (code:355) arises. Set the main axis among one of the axis can be set on module.
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[Example] Axis X is main axis, axis X is sub axis. The position of main axis for position sync. is

execute position sync. with operation data no.10 of axis Y.

m The current position of axis X : 0

The current position of axis Y : 0

m Example in XG5000

» Main axis (axis X) Operation data

1300,

Step no. | Coord. | Control | Method | Pattern Cedlpostor QEEIEI oD Acc. no. | Dec.no. | M code D.Wdl
[pls] [pls/s] time
1 INC POS SIN END 2000 1000 No. 1 No. 1 0 0
= Sub axis (axis Y) Operation data
Step no. | Coord. | Control | Method | Pattern EfE pesifien Gzt Elpzes Acc. no. | Dec.no. | M code D.W6”
[pls] [pls/s] time
10 INC POS SIN END 2000 2000 No. 2 No. 2 0 0
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m Operating pattern

Speed
A
faxis Y : 1
0000 bommmmmm Step of axis 0
1000 bommmmmmm Step of axis X : 1
0 f » Time
AXisY starts|
Position operating
A
2000 frm===mmTmmmmmmmmormmmmmpm oo Ao ----
| Position /
1300 === =TT T T A, , " .
“I~-..j Position
gof axisY
0 p» Time

Position for i/

position sync. |
ON |

Start command
for axis X

ON

Position sync.
command for
axisY

ON

AxisX
in operation

ON

AxisY
in operation

ON

AxisX positioning
complete signal

ON

AXisY positioning
complete signal
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9.5 Modification Function of Control
9.5.1 Floating Origin Setting

This is used to force to set the current position as the origin without carrying out the homing action of the machine.

(1) Characteristic of Control
(a) Modify the current position into “Homing end position” of homing parameter and become Origin-decided status.
(b) After floating origin setting command is executed, the current position is changed to “The position of homing
completion” of homing parameter.

(c) Related parameter (Homing Parameter)
Items Setting value Description

Position of hommg 2147483648 ~ 2147483647 Sgt .the position after homing completion or floating
completion origin setting

Floating origin setting just executes forced origin-decision from the current position to origin completion
position. So user need to take notice as follows.

1. When error arose, clear the cause of error and reset,

2. set floating origin again,

3. Change the operation step no. to operate with start step no. change command and then execute.

(2) Operation timing

Current position

| Psotion
oF >
<@ >
Origin |
|
| Position

»
|

A

.| Position of
i Homing completion

Floating Origin
setting command

Origin-decision
Signal
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9.5.2 Position Override

This is used to change the goal position during positioning operation by positioning data.

(1) Characteristics of Control

(a) Position override command is used in the operation pattern (Acceleration, Constant speed, Deceleration section) and
the available operation mode is End operation, Go-on operation, Continuous operation.

(b) Position setting range is —2,147,483,648 ~ 2,147,483,647 Pulse.

(c) Since the position override command is applied based on incremental coordinates, the processing method varies
depending on when the command is executed. That is, when the position override command is executed, if the
current position passes the override position based on the starting point of the step being driven, a deceleration
stop is performed. If the current position has not passed the override position, the target position is changed by

applying the override position in incremental coordinates based on the start point of the current step.
(ex) Let's explain the location override operation using the example of the case where the current
location is 20,000 and the driving data is set as in the table below.( The position override amount is
assumed to be 15,000.)

Repe - :
Step Coord. | Pattern | Control | Method at Goal position M Acc/ Dec | Operation . Dwell
no. step [pls] Code no. speed [pls/s] | time(ms)
3 ABS END POS SIN 0 40,000 0 0 500 100

1) When driving step 3 is activated, it moves forward to absolute coordinates 40,000.

2) If the location override is executed when the current location is 30,000 while driving, the target
location will be changed to 35,000, which is 20,000 + 15,000, since it has not passed 15,000 from
the driving start point of 20,000.

3) If the position override is executed when the current position is 38,000, it will decelerate to a stop
because it has passed 15,000 from the driving start point of 20,000.

(d) This command may be executed several times in operation.
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(2) Operation timing

Speed

Setting Speed

Position override is executed
.- When decelerating,
i it starts accelerating

Positioning complete

I
I
I
|
|
- — o -\ N— p--Osition
Current position Goal Position 1 Override Override
| | positionl position2
ONI | |
: | 3
Start ! ; |
| | |
| i |
! ON ON | !
Position override ! ! !
command | i |
t | T
} Override positionl Ove‘lrride position2 }
ION i i
‘
I
In-operation l 3
| |
I I
i 1ON
|
I
I
I}
[l
I

If position override is executed in operation, the goal position is changed to override position1 and keep operating. If

position override for override position2 is executed at dec. area, positioning is finished by acc. speed already set at

override position2.

m The case that override position is smaller than decelerating stop position.

Override position is smaller

Speed 5 than current position when
A < commanding. So decelerates
{ and stops

Setting | :
speed

Override \

position \

\
\
\

o Positio

A

Currient position

Start
comman

Goal position o

|
!

Position !
overridel |
!

!

command

n

(3) Restrictions

In the cases below, position override is not executed and previous operation is being kept.

(a) Execute position override in dwell. (error code:362)

(b) Current operation is not positioning control(shortcut positioning, Inching operation). (error code:363)
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(c) Execute position override on the axis operating linear interpolation. (error code:364)
(d) Execute position override on the axis operating circular interpolation. (error code:365)

(e) Execute position override on the sub axis of sync. operation. (error code:366)

[Example] Execute position override on axis X operating by absolute, position control.
m Current position of axis X : 0
m Setting example in XG5000

= Operation data of axis X

Step no. Coord. Control Method Pattern Goal position Operation speed Acc.no. Dec.no. | Mcode |Dwell time
[pls] [pls/s]
1 ABS POS SIN CONT 1000 1000 No.1 No.1 0 0
2 ABS POS SIN END 5000 2000 No.1 No.1 0 0

m Operation pattern

Speed Previous operation pattern
# of position override
2000|---===========mmmmmmmeeee -
Operation mode : i . )
Singular, continuous ¥ Operation mode :
Operation stepno.: 1 / Singular, End
1000f---—-—————- ' L A Operation step no. : 2
| S
| L i
| ™. Operate the next step at
| i override position
| i P
[ Position
- f ' \ »
01 11000 2000 15000
| ! Goal position Override position |
ON | |
! | |
| |
Start command | ! !
! t
| | |
| | |
! ON; !
- . ! | |
Position override | f ! !
! | |
} Ove:rride position : 2000 i
10N } i
T
|
In operation r !
|
| i i
| ! 'ON
! |
! |
Positioning complete ! ! |
1
T | 1
| | |

If operation pattern is “continuous” and override position is bigger than goal position, keep operating at
current speed then continue to operate the next step. If override position is smaller than goal position,

execute decelerating stop and position in reverse direction, then continue to operate the next step.

9-77



Chapter 9 Functions

9.5.3 Speed Override

When user wants to change the operation speed of positioning control, user may change the speed with speed override

command.

(1) Characteristics of Control

(a) Speed override command is available in acc./steady speed area and available operation modes are “end”, “go on”

and “continuous”.

(b) It may be executed several times in operation.

(c) User may set speed override value as “%setting” or “speed setting” on [Speed override] of common parameter.

(d) Related parameter setting (common parameter)

Items Setting value

Description

0 : %setting

Set the speed override setting value by %

Speed override 1: speed setting

Set the speed override setting value with exact number

(e) Auxiliary data of speed override command setting

Items Setting value Description
0.01 ~ 65,535 Set the speed override setting value with percentage
(1=0.01%) (If it is 100%, set 10000)
Speed
1 ~ Speed limit Set the speed override setting value directly

(2) Operation timing

Speed

Setting speed |--------------

Previous operation
/| pattern of override

Override speedl

Override speed?2

» Time

Start command

ON

i

ON

A .

il

|
I
|
:

Speed override |
|
} Ovérride speedl
| I
|

ON

Ovefride speed2

In operation r

Positioning complete
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(3) Restrictions

In the cases below, speed override is not executed and previous operation is being kept.
(a) Value of speed override exceeds speed limit of basic parameter. (error code:372)

Speed value of Speed override must be below speed limit.

Override speed of linear interpolation for each axis need to be below speed limit.
(b) Execute speed override on the sub axis of linear interpolation. (error code:373)

In linear interpolation, speed override must be executed on main axis.
(c) Execute speed override on the sub axis of circular interpolation. (error code:374)

In circular interpolation, speed override must be executed on main axis.’
(d) Execute speed override on sub axis of sync. operation. (error code:375)

(e) Execute speed override in dec. area. (error code:377)

[Example] Execute speed override(50%—100%—200%—150%) on axis X operating by absolute, position
control.
m Current position of axis X : 0

“Speed override” of common parameter : Set %
“Speed limit” of basic parameter : 3000 [pls/s]

m Setting example of XG5000
= Operation data of axis X

Goal position | Operation speed .
Step no. Coord. | Control | Method | Pattern [SIS] P [pls/s] P Acc.no. Dec.no. | Mcode |Dwell time
1 ABS POS SIN END 1000 2000 No.1 No.1 0 0
m Operation pattern
Speed
4000 b Not operate because ofﬂi /pyejrldg speed 1200% .
- exceeding speed limit /
-1 Speed limit N
T ~ @ Override speed : 150%
R o = by -=
operation pattern ;
2000 Loeee ;| of speed override oerride speed : 100%/ A .
/ ! \
verride speed : 50% |
1000 |-- - : | Y
/ \
\

» Time

Start command | |
ON | ON ! ON ON |
Speed override
command
Override speed :50% Ovérride speed : 100% Override speed : 150%
1ON Override speed : 200%
|
In operation r
ON
Positioning
complete
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9.5.4 Positioning Speed Override

This is the command to operate by the changed operation speed if it reaches the setting position during positioning

operation.

(1) Characteristics of Control

(a) This command is used only in Acceleration and Constant speed section from operation pattern and the available

operation mode is End, Go-on, Continuous operation.

(b) As this command is not carried out in Deceleration section, cares should be taken in using.
(c) The position setting range is —2147483648 ~ 2147483647 Pulse.

(d) User may set speed override value as “%setting” or “speed setting” on [Speed override] of common parameter.

(e) User may select that consider the designated position value on “coordinates of positioning speed override” of

extended parameter as an absolute position or a Incremental position.

(f) Related parameter setting

m Common parameter

Items Setting value Description
i 0:Set% Set the value of speed override by %
Speed override - -
1: Set speed Set the value of speed override with exact number
(9) Auxiliary data setting of positioning speed override command
Items Setting value Description
. -2147483648 " .
Postion 2147483647 Set the position to start speed override

0.01 ~ 655.35 (1=0.01%)

If speed override is “%”", set the speed by %
(100% is 10000)

Speed
1 ~ Speed limit

If speed override is “Exact number”, set the speed with
exect number

While the current position is not exactly same as the value set on speed override, if the position of speed
override is at between previous scan and current scan, speed override is executed at the speed set.
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(2) Operation timing

Speed

Override speed

Speed override is
/1 not executed here

Setting speed [-------------

» Position
Goal position

‘
I

I

I

I

I

I

I

I

I

I

I

I

1

Starting | i
position | i
ON! !
I

I

I

I

|

T

I

I

I

I

[l

I

I

I

I

Start command

Positioning
speed override

In operation |

Positioning complete

(3) Restrictions
In the cases below, positioning speed override is not executed and previous operation is being kept.
(a) Current operation is not positioning (shortcut position control, Inching operation) control. (error code:382)
(b) The value of speed override exceeds speed limit of basic parameter. (error code:383)
The speed value of speed override must be below speed limit.
(c) Execute positioning speed override on the sub axis of linear interpolation. (error code:384)
In linear interpolation, positioning speed override must be executed on main axis.
(d) Execute speed override on the sub axis of circular interpolation. (error code:385)
In circular interpolation, positioning speed override must be executed on main axis.’
(e) Execute speed override on sub axis of sync. operation. (error code:386)

(f) If execute positioning speed override in dec. area., error code 377 arise and speed overrid is not executed.
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[Example] Execute positioning speed override at 4000 [pls/s] at 2000(position of speed override) on axis X

operating by absolute, position control.
m Current position of axis X : 0
'Speed override ; of common parameter : Speed setting
F'Speed limit, of basic parameter : 5000 [pls/s]

m Setting example in XG5000
= Operation data of axis X

Goal position Operation speed
[pls] [pls/s]
1 ABS POS SIN END 5000 2000 No.1 No.1 0 0

Step no. | Coord. | Control | Method | Pattern Acc.no. Dec.no. | Mcode |Dwell time

m Operation pattern

Speed
A /,‘;ﬁSpeed limit

5000 ‘f'i"f”””””””Wﬁﬁﬁﬁﬁﬁﬁﬁfﬂ; ffffffffffffffffffffffffffffffffff
4 Override speed : 4000
4000 === E—

2000}~~~

Position
| -

2000! Position for ) 50003 Goal positio?
1 Speed override |

Starting
position

0

ON

Start command

Positioning
speed override
command

|
Position for speed override

]
i
|
i
! |
! |
- |
i |
! |
! |
i i
| t
! |
! |
i i
! |
! |
! |
! 1
! |
! |
! }:
i 2000 !
! |
T
|
|
i
i
i
i
i
|
i
|
i
|
i
1
i
|

ON

ﬂk
In operation

i
i
Positioning i

ON

complete
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9.5.5 Current Position Preset

This command is for changing the current position value to the value at user’s pleases.

(1) Characteristics of Control
(a) If user uses this command, the origin-undecided status becomes origin-decided status.
(b) When the current position is changed by position changing command, the mechanical origin position is changed.
If user wants to use the mechanical origin again, has to execute homing command.
(c) The current position preset command may not be executed in operation.

(d) Auxiliary data setting of current position preset command.
Items Setting value Description

Position -2147483648 ~ 2147483647 Set the position to change

(2) Operation timing

Position

A
Soft high limit =

Current
position

Preset
position

Origin .[ — p Time
Origin

If the position to presetis O

Soft low limit =

\/

Current position
preset command

Origin-deciding
signal

(3) Restrictions

In the cases below, current position preset is not executed and error arises.

(a) Setting value of current position preset exceeds soft high/low limit of extended parameter. (error code:452)
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9.5.6 Encoder Preset

This command is for changing the value of current enc

(1) Characteristics of Control

(a) User may change the current position value.

oder position to the value at user’s pleases.

(b) If there is an encoder being main axis, the speed of sub axis is possible to be changed dramatically, so encoder

preset command may not be executed.
(c) Encoder preset command should be executed in th

(d) Auxiliary data setting of encoder preset command

e status that external encoder pulse input is not entered.

Items Setting value Description
. -2147483648 ~ "
Position 2147483647 Set the encoder position to change on selected encoder

(2) Operation timing

Encoder Position

Max. value of encoder

Current position

Position to preset

Min. value of encoder

Encoder A phase
input

Encoder B phase
input

Encoder preset
command

(3) Restrictions

In the cases below, encoder preset command may not be executed and error arises.

(a) There is an encoder as a main axis (error code: 53

2)

(b) Position value of encoder preset exceeds the max./min. value of encoder of common parameter. (error code:534)
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9.5.7 Start Step no. Change

This command is for changing the current step no. when executing indirect start command.

(1) Characteristics of Control
(a) When starting with setting step no. as 0 in indirect start command, current operation step no. is executed. The
current step no. may be changed by start step no. change command.

(b) This command may be only executed in stop motion or error arises.

(c) Auxiliary data setting of start step no. change command.
Items Setting value Description
Step 1~ 150 Set the step no. to change

(2) Operation timing

Speed

Operation step no. : n

| 1
Current step no. 1 >< 1 >< 2 >< n >< n >< n+1

Start command A
(IST Step:0)

Start step no.
change command

ﬂk
In-operation

Positioning i A
i

complete

(3) Restrictions
In the case below, start step no. change command is not executed.
(a) Step no. to change is out of 0 ~ 400. (error code:442)

If step no. is 0, keep the current step no.
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9.5.8 Repeat Operation Step no. Change

This command is for changing the repeat operation step no will be executed next.

(1) Characteristics of Control

(a) In case of repeat operation mode setting (End, Go-on, Continuous operation), the current operation step no. will be

changed automatically to operate the step no.1 when repeat operation mode setting step completes the positioning

operation but if start step no. change command is executed in repeat operation, the step no. will be changed with

the assigned step no. not the step no.1 .

(b) The repeat operation step no. change command can be executed during positioning operation.

(c) Auxiliary data setting of repeat operation step no. change command

Items Setting value Description
Step 1~ 150 Set the repeat operation step no. to change
(2) Operation timing
Speed
Step no. : 1
Step no. : 10
; Repeat, End (Changes into
Changes into 1, | designated repeat
Repeat, End /,Lrepeat step of /! step no.
/ \ » Time
1 1 1»
Current s;eop 10 >< 10(repeat 1) 1(repeat 3) < 1 >< n
Start ONi ONi
command f i f |

(IST step:0)

Repeat step

no. change
command
Step no. 1 n
ON ON
Operating r
I I I I
| | | |
} I ON | 1 ON
Positioning !
complete |
|

(3) Restrictions

In the case below, repeat operation step no. change command is not executed.

(a) Step no. to change is out of 0 ~ 150. (error code:442)

If the step no. is 0, keep the previous step no.
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[Example] Execute repeat operation step no. change command on axisl operating by absolute, shortcut position
control.

m Current position of axis X: 0

m Setting example in XG5000
= Operation data of axis X

Ste Repeat Goal Operation
P Coord. Control Method | Pattern P position speed Acc. no. | Dec.no. | Mcode |Dwell time
no. step
[pls] [pls/s]

1 ABS POS SIN KEEP - 1000 1000 No.1 No.1 0 0

2 ABS POS SIN CONT - 2000 2000 No.1 No.1 0 0

3 ABS POS SIN CONT - 4000 3000 No.1 No.1 0 0

4 ABS POS REP KEEP 10 2000 3000 No.1 No.1 0 0

5 ABS POS SIN END - 5000 2000 No.1 No.1 0 0

m Operation pattern

Speed
|
A !
|
3000 |
i
|
|
2000 | Stepno.2, 3,4
| are repeated
|
1000 |
Continuous }
i j Repeat, | Singular,C Repeat.Goon /i
1 ! Continuous ! ontinuous !
: i i i
| | | !
! i i i
! | | |
! | | |
I i i i
-3000 | ! ! !
| | | |
I | | |
! I I I
Current step no. 1 >< 1 >< 2 8 4 >< 2 3 4 X 2
! |
i
i

Start command
(IST Step:0)

ON

|
|
|
Repeat operation |
step no. change ! ?
I
command 3 Step no. : 2
ON
In operatiogr
Positioning
complete
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9.6 Auxiliary Function of Control
9.6.1 High/Low limit

Positioning module includes Hardware high/low limit and Software high/low limit.

(1) Hardware High/Low Limit

(a) This is used to stop the positioning module promptly before reaching Stroke limit/Stroke End of the Driver by installing
the stroke limit of positioning module inside Stroke limit/Stroke end of the Driver. In this case, if it is out of the high
limit, Error 492 will occur and if it is out of the low limit, Error 493 will occur.

(b) Input of high/low limit switch is connected to input/out terminal block.

(c) When positioning module is not in the controllable area, positioning operation is not executed.

(d) If it is stopped by hardware high/low limit detection, move it into the controllable area with Jog operation in reverse
direction of detected signal.

(e) Hardware high/low limit is shown as follows.

High Low
Iir||1i1 IirFliI:
. Controllable range of positioning module |
Stopper | ! Stopper
l : Maving direction l
-—
Start  Start

‘"

When detected high limit,

I
N
I
I
stop emergently
A "
Low limit swich High limit switch

I

XBF-PD02A

(f) Emergent stop when hardware high/low limit is detected

When hardware high/low limit is detected, stop the current positioning control immediately.
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(2) Software High/Low Limit
(a) This command is for setting the movable range of machine as software high/low limit. If it is out of the range in
operation, stop emergently within dec. time for emergency. In other words, this command is for preventing errors,
malfunctions and being out of range.
(b) If it is out of the range of software high/low limit, set external input high/low limit for use.
(c) Checking range of software high/low limit is executed at the beginning.
(d) If software high/low limit is detected, error arises. (High limit error:501, Low limit error:502)

(e) User may set the position value of high/low limit on extended parameter.

m Related parameter setting (Extended parameter)

Items Setting value Description

. - -2147483648 ~ " .

Soft High Limit 2147483647 Set the position of soft high limit
- -2147483648 ~ " -

Soft Low Limit 2147483647 Set the position of soft low limit

(f) Software high/low limit is shown as follows.

Moving range of machine

Software Low limit Software High limit

Emergent stop

Position

Soft low limit
Soft High limit

|
|
Start command i
i
!
|

In operation

Positioning complete signal

(9) In the case below, software high/low limit are not detected.
= The value of soft high limit 2147483647, the value of soft low limit is -2147483648

= The value of soft high and low limit are same. (High limit = Low limit)
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9.6.2 M code

This is used to confirm the current operation step no. and carry out the auxiliary work (Clamp, Drill rotation, Tool

change etc.) by reading M Code from the program.

(1) Characteristics of Control

(a) M code should be set in the M code item of operation data.(Setting range : 0 ~ 65535)

(b) If M code is set as “0”, M code signal will not occur.

(c) If M code occurs, M code no.(1 ~ 65535) and M code signal (On) will occur simultaneously.

(d) In case of Go-on operation mode, if M code no. and M code signal occur, it becomes standby for the next step; if

executing M code release command, it carries out Go-on operation to the next step without start command.

(e) In continuous operation mode, even if M code no. and M code On signal occur, not to wait but execute continuous

operation to the next step.

(f) User may turn M code signal off and set M code no. to 0 with M code release command. M code release command

can be used even during operation.
(g) M code mode is set from M code output item of extended parameter. (0 : NONE, 1 : WITH, 2 : AFTER)

m Related parameter setting (Extended parameter)

Items Setting value Description
0 : None Not to output M code signal and M code no.
o Start and turn M code signal on at the same time, then
1: With . ;
M code mode output M code no. set in operation data.
After finishing positioning by start command, turn M
2 : After code signal on and then output M code no. set in
operation data.
(2) Operation timing
1: With mode 2 : After mode

Time

Start command ? T

Time

Dwell time

Time

Start command

Time

M code no. 0 >< m ><

| M code no. b0 m 0
I ! |
oN i | | N
| ! |
M code ON r ! M code ON ! |
| ‘ | 1
| |
M code release i T | M code release i i
! | ! |
1ON ! 1ON '
In operation r In operation r
Lon on
Positioning ! Positioning
complete | ‘ complete
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[Example] Set M code no. in operation data as follows and execute absolute, positioning control.

m Current position of axis X : 0
M code mode of basic parameter : With

m Setting example in XG5000

= Operation data of axis X

9-91

Sl Coord. Control Method Pattern R R et S Acc.no. | Dec.no. | Mcode |Dwell time
no. [pls] [pls/s]
1 ABS POS SIN KEEP 1000 2000 No.1 No.1 100 0
2 ABS POS SIN KEEP 3000 2000 No.1 No.1 200 0
3 ABS POS SIN END 5000 2000 No.1 No.1 300 0
m Operation pattern
Speed
2000 Operation step no. : 1 Operationstepno.:2 Operation step no.: 3
Singular, Go on Singular, End Well time
f \ - L v p» Time
ONE i Start “go on” i 3 Start “go on” i
Start command i i i i i
Mcode no. >< 100 >< 0 >< 200 i ‘ 300 i
output | ! ! | 1 i
LN | o ! i |
M code ON l i i
i ONi i i owi | i
M code ! | 3 3 | 3
release | 3 ! ! 3 !
L ON ‘ i i L !
In operation r i i i
i 3 3 3 LON
Positioning ! | i 3
complete 1 1 1 |
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9.7 Data Modification Function

This function is for changing operation data and operation parameter of APM module.

9.7.1 Teaching Array

User may change the operating speed and the goal position of the step user designated with teaching command but
without XG5000.

(1) Characteristics of Control
(a) This command is for changing operating speed or the goal position on several steps.
(b) User may change maximum 16 data.
(c) RAM teaching and ROM teaching are available depending on the saving position.
m RAM teaching
When executing teaching to operation data of APM module and operating APM module in power connection, user
may change speed value or position value but the speed value and position value are not saved in non-power
connection.
m ROM teaching
When executing teaching to operation data of APM module and operating APM module in power connection, user
may change speed value or position value and operation data is saved permanently even in non-power connection.
(d) The value of goal position being changed is position teaching, the value of operating speed being changed is speed
teaching.
(e) The axis in operation may be the subject of position teaching or speed teaching.
(f) If user changes the value of goal position or operating speed frequently, this command is very useful for it.
(g) Auxiliary data setting of teaching array command

m Single teaching

Items Setting value Description
Step 0~150 Set the step no. for teaching
- 0 : RAM teaching .
Position 1: ROM teaching Set the method of teaching
Data 2  Position Set the data items for teaching

: Speed

m Teaching array
Items Setting value Description
Step 0~150 Set the step no. for teaching

0 : RAM teaching

Position 1: ROM teaching Set the method of teaching
Data 0 Position Set the data items for teaching
1: Speed
Number 1~16 Set the number of step

| 992
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The teaching data must be set in the data setting area for teaching array before teaching array command
is executed. Refer to the teaching array command TWR.

(2) Restrictions
Teaching array command may not be executed in the case as follows.
(a) Execute teaching to the axis in operation.
= If it is position teaching, (Error code: 461)
= If it is speed teaching, (Error code: 463)
(b) The number of teaching array is out of the range (1~16). (Error code: 462)
(c) Teaching step no. is out of the range (1~150). (Error code: 465)

Total number (Teaching step no. + The number of Teaching) must be below 150.
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9.7.2 Parameter Change from Program

User may modify the operation parameter set on XG5000 with teaching command for each parameter.

(1) Characteristics of Control

(a) There are 6 kinds of parameter teaching command. (Basic, Extended, Manual operation, Homing, External signal,

common parameter teaching)

(b) Parameter teaching is not available in operation.

(c) Parameter is saved in RAM. If you want to save the parameter permanently, use WRT instruction.

(2) Basic Parameter Teaching

(a) Change the setting value of designated item from basic parameter of APM module into teaching data.

(b) Auxiliary data setting of basic parameter teaching command

Setting value ltems Setting range
1 Speed limit 1~ 2,000,000 [pulse/s]
2 Bias speed 1~ 2,000,000 [pulse/s]
3 Acc.time 1
4 Acc.time 2
5 Acc.time 3
6 Acc.time 4
0 ~ 65,535 [ms]
7 Dec.time 1
8 Dec.time 2
9 Dec.time 3
10 Dec.time 4
11 SW upper limit -2,147,483,648 ~ 2,147,483,647 [pulse]
12 SW lower limit -2,147,483,648 ~ 2,147,483,647 [pulse]
13 gri%kdi?h compensation 0 ~ 65,535 [pulse]
14 SW limit detect 0: not detect, 1: detect
15 Pos. Comp. Condition g ng::;nmﬁgzgggn 3: Dwell or Inposition
16 Upper/Lower limit 0: not use, 1: use
17 Pulse output level 0: Low Active, 1: High Active
18 Pulse output mode 0: CW/CCW, 1: PLS/DIR
19 M code output mode 0: None, 1: With, 2: After

For the details about basic parameter items and setting value, refer to “Chapter 4 parameter and operation data”.
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(3) Homing/Manual Parameter Teaching

(a) Change the setting value of designated item from homing/manual parameter into teaching data.

(b) Auxiliary data setting of homing parameter teaching command

Setting
ltem Setting range
value
1 Home address -2,147,483,648 ~ 2,147,483,647 [pulse]
2 Home high speed
1 ~ 2,000,000 [pulse/s]
3 Home low speed
4 Home compensation -32,768 ~ 32,767 [pulse]
5 Homing ACC time
6 Homing Dec time 0 ~ 65,535 [ms]
7 Dwell time
0:DOG/HOME(Off), 1:DOG/HOME(On), 2:DOG,
8 Home method

3: U.L.Limit/HOME, 4:U.L.Limit
9 Home direction 0:Cw, 1.CCW

10 JOG high speed
11 JOG low speed
12 JOG ACC Time (ms) 0 ~ 65,535[ms]

13 JOG DEC Time (ms) 0 ~ 65,535[ms]

14 Inching speed 1 ~ 65,535[pulse/s]

1 ~ 2,000,000 [pulse/s]

For the details about basic parameter items and setting value, refer to “Chapter 4 parameter and operation data”.

(4) I/O Signal Parameter Teaching

(a) Change the setting value of designated item from 1/O signal parameter of into teaching data.

(b) Auxiliary data setting of 1/0O signal parameter teaching command
Bit Signal
Upper limit signal
Lower limit signal
DOG signal
HOME signal
INPOSITION signal
Deviation counter clear output signal
6~15 Not used

G W|IN(F|O

For the details about basic parameter items and setting value, refer to “Chapter 4 parameter and operation data”.
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(5) Common Parameter Teaching

(a) Change the setting value of designated item from common parameter into teaching data.

(b) Auxiliary data setting of common parameter teaching command

Setting .
value Item Setting range
L Encoder max. value 2147483648 ~ 2147283647
2 Encoder min. value
3 Speed override 0 : % override, 1 : SPD. override
4 Encoder input 0: CW/CCW, 1 :PLS/DIR, 2: PHASE

For the details about basic parameter items and setting value, refer to “Chapter 4 parameter and operation data”.

LerL ECTRIC
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9.7.3 Data Change from Program

User may modify the positioning operation data set on XG5000 with operation data teaching command.

(1) Characteristics of Control
(a) Change setting value of designated step and item from positioning module’s operation data into teaching data.
(b) Parameter teaching is not available in operation.
(c) The changed parameter is saved in RAM. If you want to save parameter permanently, use WRT instruction.

(d) Auxiliary data setting of operation data teaching command

Setting Item Setting range
value

1 Goal address

) Cir. int. aux. point -2,147,483,648 ~ 2,147,483,647 [pulse]

3 Speed 1 ~ 2,000,000 [pulse/s]

4 Dwell time 0 ~ 65,535[ms]

5 M code number 0 ~ 65,535

6 Cir. int. turns 0 ~ 65,535

7 Method 0: SIN, 1: REP

8 Control 0: POS, 1: SPD

9 Pattern 0: END, 1: KEEP, 2: CONT

10 Coord. 0: ABS, 1: INC

11 Cir. int. size 0: Arc<180 1: Arc>=180

12 ACC. no. 0~3

13 DEC. no. 0~3

14 Cir. int. mode 0:MID, 1: CENTER, 2: RADIUS

15 Cir. int. direction 0:CW, 1:CCW

16 Repeat step no. 1~150

For the details about basic parameter items and setting value, refer to “Chapter 4 parameter and operation data”.
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Chapter 10 Positioning Monitoring Package

Chapter 10 Positioning Monitoring Package

10.1 Positioning Monitoring Package

You can monitor the status of XGB PLC positioning module and carry out test operation without the program by
changing the parameters and operation data if you use the XGB monitoring package.

10.1.1 Introduction of Positioning Monitoring Package

* You can easily and conveniently monitor the current positioning operation or change the parameter or operation data
by using the following positioning monitoring package with XGB PLC connected to XG5000.

« If you use the positioning monitoring package, you can easily carry out test operation without the program, adjust the
parameter and operation data, and permanently save it in PLC after the adjustment.

» XGB positioning monitoring package for XGB positioning module is available with over XG5000 V3.1 and it is carried
out in the following sequence.

(1) Opening the Monitoring Package
* Select ‘Monitoring’ = ‘Special Module Monitoring’ with XGB PLC connected to XG5000, the special module
monitoring display is invoked as follows.
(If XGB is not connected to XG5000, ‘Special Module Monitoring’ is inactivated in the ‘Monitoring’ menu. Thus
make sure that XGB is connected to XG5000 before using positioning monitoring.)

Soneor | Debug fock ndes el
W S Mooy

A, Ppuseg Cordition

B e Morstrig
B e Mot ey ———————————
[Rewryra—— |
W oot oty L
i 1 Special Module List 3]
Base Slat Module
@PBase0 [ Intemal  High Speed Counler Module(0pen-Collector, 8-CH)

Intemal Paosition Module (Open-Coll r, 2-CH)
[E] siot1 | {BF-PD024 [Line-Driver, 2-Asis

< >

» When you want to carry out the positioning monitoring package, double click on the positioning module or select
the positioning module, and then click on the ‘Monitoring’ button at the bottom. And the positioning monitoring
package is started as follows.
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M Positioning Module: XBF-PDO2A (Line-Driver, 2-Axis)

\ [ ke ] [ Read ] lSave F'n:uiect]

I 1
Command tem X Axig | [ o axis | 25 I [ Signaliaxis W x-Axis W v-Axis ‘ IA
Indirect Start | Step 1(Run J | | ] Posttion I
Error Reset tem = Reset/Output Enable [ Run 4 | Speed
Pos. 0 pls I, stpho |
Spd. 1pls | " Error Code |
Dhwell 0 ms 1 I I Code |
Drectsmn  |M 0% ol . il BUSY
e 8 Accel Neo.1 un 1 1 Pos=ition Complete I
Decel. No.1 I, M Code ON |
Coord. ABS (¥ originFix I
Type POSISPD [T output Inhibit
I Code OFF Run N Stop |
Dec. Stop Time 0 ms [ Aun I,  UpperLimi |
EMG Stop (Run ) gl LowerLimit |
Spd Override | Spd. 0.01 % [Run L EMG I
Pos. Override Pos. 0 pls{ Run ol Cvwcow
Pos -Specified Spd.| Pos. 0 plz 1 §_ Operation Status |
} Run T
Override Spd. 0.01% Il, Control Pattern |
Home Return Run 1 I Home Return I
FLT Run {1 Posttion Sync
Pos. Preset Pos 0 pls i Run I ]  Speed Sync |
Start Step Step 1{run J |l, J0GLow Speed |
Inching Opr. Pos. 0ple [ Run 1 " JOG High Speed |
sartioe | == )| < I = I =1 |/ Inching
ST T ol b i L Eocoder Iv
= X -
Monitoring J\eacq ng Command Posiion Parameter ¥-fods Data Y-Axis Data \‘

Cloze

\___, Command window

» The menu and function of the positioning monitoring package are as follows.

\—> State monitoring window

Items Functions Remark
Monitoring Monitors the positioning of the axis or gives commands.
Teaching Command | Executes teaching for each axis
Position Parameter |Checks and modifies the positioning parameter of each axis.
X-axis data Checks and modifies the operation data of axis X.
Y-axis data Checks and modifies the operation data of axis Y.
Start Monitor Carries out positioning monitoring.
Stop Monitor Stops positioning monitoring.
Write Permanently saves the changed parameter and operation data in PLC. fuvr:/(:i-(r)n
Read Reads parameter and operation data saved in module
Save Project Saves the changed parameter and operation data in XG5000 project.
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10.2 Menu and Functions of Positioning Monitoring
The following is the function and use of the menus of the XGB monitoring package.

10.2.1 Monitoring and Command
* The positioning monitoring package consists of the command window for positioning test operation, teaching command
window and positioning monitoring window as shown above.
« If you click on the ‘Start Monitor’ button at the left bottom of the package, the monitoring and command function is
activated to make various commands and current status monitoring functions available.

« If you start the command on the left, the corresponding functions are activated without the program and the status is
displayed on the monitoring window on the right.

B Positioning Module: XBF-PD0O2A (Line-Driver, 2-Axis)

Command ftem X Axis ‘ [] v axis | A SignallAxis W X-fxis W Y-Axis | A
Indirect Start Step 1 Run | Positicn 0 0
Error Reset tem | Reset'OutputEnable | Run Speed 0 0
Pos. 0pk Step No. 1 1
Spd. 1pls Error Code 0 0
Dwel 0 me M Code 0 0
. M Code 0 BUSY
Direct Start Aocel ot Run Position Complete
Decel. Mo.1 M Code ON
Coord. ABS Origin Fix
Type POS\SPD COutput Inhibit
M Code OFF Run stop
Dec. Stop Time 0ms{ Run | Upper Limit
ENMG Stop Run Lower Limit
Spd. Override | Spd. 0.01% { Run | EMG
Pos. Override | Pos. 0plei{ Run ] CWI/CCW
Pus.-Speciﬂed Spd.| Pos. 0pls P Operation Status
Owerride Spd. 0.01 % Control Pattern
Home Return Run Home Return
FLT Run Position Sync
Pos. Prezet Pos 0plzi Run ] Speed Sync
Start Step Step 1 Run_] JOG Low Speed
Inching Opr. Pos. 0pls{ Run | JOG High Speed
< < = s Inchin
I S S——— —— p v
Monitoring I Teaching Command Posilion Parameier ¥-Aoxas Data Y-fuis Data I
[ Stop Monitor l [ Write ] [ Read l [ Save F'ru:uiect]
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(1) Positioning Command
» The commands available in the positioning monitoring package are as follows.
« To execute an command, enter the setting of the command, and click on the ‘Run’ button ( "<<, , "<, , |, '>, ,
'>>, during jog operation).

Item Description Command
Indirect start Direct start with the operation step set in the monitoring window IST, APM_IST
Error reset Resets the error code and output inhibition in case of an error CLR, APM_RST

i Directly starts with the position, speed, dwell, M code, acc./dec.
Direct start DST, APM_DST

number, coordinates and control method set in the monitoring window

M code OFF Cancels the M code On signal and M code number MOF, APM_MOF
Dec. stop Carries out deceleration stop in the set deceleration time STP, APM_STP
EMG stop Stops the operation of the axis and inhibits pulse output EMG, APM_EMG

Spd override Overrides the speed at the set speed value SOR, APM_SOR

Pos override Overrides the position at the set position value POR, APM_POR

Spd override with

position Changes the operation speed at the speed value set in the set position| PSO, APM_PSO.
iti

Conducts home return as the home return method set in the
Home return ORG, APM_ORG

positioning parameter

FLT Sets the current position as the fixed home FLT, APM_FLT
Position preset | Presets the current position with the set value PRS, APM_PRS
Start step No. Changes the start step with the set step SNS, APM_SNS

Conducts inching operation to the set position (inching amount) at the INCH, APM_INC

Inching L . L
inching speed set in the positioning parameter
Conducts jog operation at the jog speed set in the parameter -
| << < I > >3
Jog E | | |
Reverse Reverse Jog stop | Normal low | Normal high

high speed | low speed speed speed
Spd position Changes from speed control to position control VTP, APM_VTP
conversion
Position spd Changes from position control to speed control PTV, APM_PTV
conversion

Spd synchronous |Speed synchronous operation at the set main axis, speed ration and SSS, APM_SSS

operation delay time
Position Speed synchronous operation at the set main axis, step and position SSP, APM_SSP
synchronous
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Item Description Command
operation

Simultaneous start | Simultaneous start with the operation step set for each axis SST, APM_SST
Linear interpolation | Linear interpolation operation for axes X and Y with the set operation LIN, APM_LIN
operation step

Circular Circular interpolation operation for axes X and Y with the set operation CIN, APM_CIN
interpolation step

operation
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(2) Teaching command
* You can execute goal speed/position teaching for each step at positioning monitoring package

M Positioning Module: XBF-PDO2A (Line-Driver, 2-Axis)

Command ltem X Axis ‘ ] ¥ Axis ‘ G Signalifxis ¥ X-Axiz ¥ Y-fxis | ~
Step 1 Position 0 )
Single Teachi Target 0: &M . Speed 0 0
e I 0: P08 o Step No. 1 1
value 0ple Error Code 0 0
Step 1 M Code 0 0
Multiole Teach Pos 0: RAM BUSY
Aultiple Teaching Data 0: POS Position Complete
No. 1 M Code ON
0 0ple Qrigin Fix
1 0 pl= Qutput Inhibit
2 0 ple Stop
3 0 ple Upper Limit
4 0pls Loweer Limit
5 0 pke EMG
g Dok R CWICCW
) 7 0 ple Operation Status
TEEETTE RS 8 0 ple Control Pattern
5 0 pls Home Return
10 0 pls Pozition Sync
11 0plks Speed Sync
12 0 pls JOG Low Speed
12 0pls JOG High Speed
14 0 pls Inching
Ar L W Enrndar n W
Menitoring Teaching Command ‘ Posiion Parameder *-fx= Daa Y-Axis Data ‘
Stop Manitor l I it ] [ Read ] [ Save F'roiectl
Command L
. Aux. data Description
item
Step Inputs operation step for single teaching (1~150)
Single Target Inputs position to save teaching data (0:RAM, 1:ROM)
teaching | pata Inputs type of teaching data .(0:position, 1:speed)
Value Input value for teaching
Step Inputs head operation step for multiple teaching (1~150)
Target Inputs position to save teaching data (0:RAM, 1:ROM)
Multiple . .
: Data Inputs type of teaching data .(0:position, 1:speed)
teaching
No. Inputs the number of step for multiple teaching (1~16)
Value Input value for teaching
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(3) Positioning Monitoring Window
» The monitoring window on the right of the monitoring package displays the current status according to the positioning
command.
» The information displayed in the positioning monitoring window is as follows.

10-7

Item

Displays

Current position

Current position of each axis

Current speed

Current speed of each axis

Step No. Currently operating step of each axis
Error code Error code in case of an error of the axis
M code M code of the currently operating step

Busy Whether the axis is operating

Positioning complete

Whether the positioning has been completed for the axis

M code On

M code On/Off of the currently operating step

Origin fix

Whether the origin has been fixed

Output inhibit

Whether output is inhibited

Upper limit detection

Whether the upper limit is detected

Lower limit detection

Whether the lower limit is detected

EMG stop

Emergency stop

Normal/reverse rotation

Normal and reverse rotation

Operation status

The operation status of each axis (acc., dec., constant speed, and dwell)

Control pattern

Operation control pattern of each axis (position, speed, interpolation)

Home return

Whether home return is being conducted

Position Sync

Whether position synchronization is being conducted

Speed Sync

Whether position synchronous operation is being conducted

Jog high speed

Whether jog high speed operation is being conducted

Jog low speed

Whether jog low speed operation is being conducted

Inching

Whether inching operation is being conducted

Encoder

Current encoder count

Upper limit signal

External upper limit signal status of the axes

Lower limit signal

External lower limit signal status of the axes
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Item Displays
DOG DOG signal status of the axes
HOME Origin signal status of the axes
INPOSITION INPOSITION signal status of the axes
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10.3 Parameter/Operation Data Setting Using Monitoring Package

You can change the positioning parameter and operation data of XGB PLC and do test operation by using the XGB
monitoring package.

10.3.1 Changing the Position Parameter

(1) How to Change the Parameter
* You can change the position parameter by using the position monitoring package. Note that you can’t change the
parameter during output because PLC can’t save parameter in flash memory.
« If you select ‘Position Parameter’ tab in the positioning monitoring package, the window appears where you can
change the positioning basic parameter and the origin/manual parameter and the parameter saved in XG5000 is
displayed as well.

M Positioning Module: XBF-PDO2A (Line-Driver, 2-Axis)

ftem | X Axis | ¥ Aodis IS
Pulze Qutput Mode 0: CWICCW: 0: CWICCW:
MCode Qutput Mode 0: None 0: None
Bias Speed 1 plalz 1 plalz
Speed Limit 2000000 pleiz 2000000 plsl=
ACC Hot 500 ms 500 ms
DEC No.1 500 ms 500 ms
ACCNo2 1000 me 1000 me
. DEC No.2 1000 me 1000 me
Basic ACC No3 1500 ms 1500 ms
Parameter
DEC No.3 1500 me 1500 me
ACC No.4 2000 me 2000 me
DEC No.4 2000 me 2000 me
SNV Upper Limit 2147483547 pl= 2147483647 ple
SN Lower Limit -2147483648 ple -2147483548 pl=
Backlazh Compenzation 0pls 0pls
SN Limit Detect 0: No Detect 0: Mo Detect
Pos. Comp. Condition 0: Dwell 0: Dwell
Upper/Lower Limit 1: Use 1: Use
Home Method 0: DOG/HOME({OFF} 0: DOG/HOME({OFF}
Home Direction 1: COW 1: COW
Home Addrese 0pls 0pls
Home High Speed 5000 plsiz 5000 plsiz
Home/ Home Low Speed 500 pleiz 500 plsis
Manual Home compensation 0 plaiz 0 plaiz
Parameter Homing ACC Time 1000 me 1000 me
Homing DEC Time 1000 ms 1000 ms
DWELL Time 0 ms 0 ms
IO Hinh Sneed S00N niziz E000 nigle - ¥
Monitoring Teaching Command Position Parameter ] H-Avis Data Y-Axiz Data I
[ wirite ] [ Read ] [ Save Proiect]

» To change the parameter, first of all, change the parameter value to change, and select ‘Write PLC'. Then the
changed parameter is transferred to PLC, the position parameter saved in PLC is changed.

« If you execute ‘Write PLC,’ the position parameter set in the positioning monitoring package and the
operation data of each axis are all transferred to XGB.

» The parameter and operation data displayed when the positioning monitoring package is executed
are not the data read from XGB but the parameter and operation data currently saved in XG5000.
Therefore if you change the parameter or operation data in the positioning monitoring package,
change the data after reading the data from XGB.

« Be sure to press the ‘Save Project’ button to save them in the XG5000 project. Otherwise the
settings of XG5000 I/O parameter might be different from XGB.
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10.3.2 Change of Position Operation Data

(1) How to Change the Position Operation Data

 You can change the operation data of each axis by using the positioning monitoring package. Note that you can't
change the operation data during operation because PLC can't save the operation data in flash memory.

« If you select the ‘axis X data’ or ‘axis Y data’ tabs in the positioning monitoring package, the window is invoked
where you can set the operation data of each axis as follows along with the operation data saved in XG5000.

Ml Positioning Module: XBF-PDO2A (Line-Driver, 2-Axis)

Coord. Pattern Control Method | REP Step Addres‘s Cir. int. aux‘ Cir. int. D Acc. Dec Speed‘ Dwell t‘ime Cir. int. Cir.int Cir. int. ~
(pulze) point{pulze) mode ne. no. (plais) (m=} turns dir. size.

1 ABS END POS SIN o o o MID o No.1 No.1 1 o o oW Arc=120
2 ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc=180
3 ABS END POS SIN o o o MID o No.1 No.1 1 o o oW Arc=120
4 ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc=180
5 ABS END POS SIN o o o MID o No.1 No.1 1 o o oW Arc=120
[ ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc=180
7 ABS END POS SIN o o o MID o No.1 No.1 1 o o W Arc=130
8 ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc=180
] ABS END POS SIN o o o MID o No.1 No.1 1 o o W Arc=130
10 ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc=180
11 ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 CcwW Arc=180
12 ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc=180
13 ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 CcwW Arc=180
14 ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc=180
15 ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 CcwW Arc=180
16 ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc=180
17 ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 CcwW Arc=180
18 ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc=180
19 ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 CcwW Arc=180
20 ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc=180
21 ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 CcwW Arc=180
22 ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc=180
23 ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 CcwW Arc=180
24 ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc=180
25 ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc=180

25 ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc=180 2

Monitoring Teaching Command Posifion Parameter X-Axis Data I Y-Axis Data ]
Write ] [ Fead ] [ Save Proiect]

» To change the operation data, first of all, change the operation data value to change, and select ‘Write PLC’. Then
the changed operation data is transferred to PLC, the operation data saved in PLC is changed.

Remark

« If you execute ‘Write PLC,’ the position parameter set in the positioning monitoring package and the
operation data of each axis are all transferred to XGB.

« The parameter and operation data displayed when the positioning monitoring package is executed
are not the data read from XGB but the parameter and operation data currently saved in XG5000.
Therefore if you change the parameter or operation data in the positioning monitoring package,
change the data after reading the data from XGB.

* Be sure to press the ‘Save Project’ button to save them in the XG5000 project. Otherwise the
settings of XG5000 I/O parameter might be different from XGB.

'RIC
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Appendix 1 Positioning Error Information & Solutions

Here describes the positioning error types and its solutions.

(1) Error Information of Basic Parameter

Error
Code

Error Description

Solutions

101

Invalid speed limit setting f basic parameter

Speed limit of basic parameter should be bias speed
~ 2,000,000.

102

Bias speed value of Basic Parameter exceeds
the range.

Bias speed of Basic Parameter should be 1 ~ bias
speed.

103

Pulse output mode value of Basic Parameter
exceeds the range.

Pulse output mode of Basic Parameter is O:
CW/CCW 1: Pulse/Dir. Select one among two.

104

Speed limit of basic parameter by degree is
bigger than 180 out of range, so circular
interpolation can not be executed.

Operate with lower limit of Circular

Interpolation

speed

111

Extended Parameter software upper/lower limit
range error

S/W upper limit of Extended Parameter should be
greater than or equal to S/W lower limit of Extended
Parameter.

112

M Code Mode value of Extended Parameter
exceeds the range.

M Code output of Extended Parameter is 0: None, 1:
With, 2: After. Select one among three.

(2) Error Information of Home/Manual Operation Parameter

Error
Code

Error Description

Solutions

121

Jog high speed value of Manual operation
parameter exceeds the range.

Set Jog high speed of Manual operation parameter to
be greater than or equal to Jog low speed of Basic
Parameter and less than or equal to max. speed of
Basic Parameter.

122

Jog low speed value of Manual operation
parameter exceeds the range.

Set Jog low speed of Manual operation parameter to
be more than bias speed and less than Jog high
speed of Manual operation parameter.

123

Inching speed value of Manual
parameter exceeds the range.

operation

Set Inching speed of Manual operation parameter to
be greater than or equal to bias speed of Basic
Parameter and less than or equal to max. speed of
Basic parameter.

131

Homing mode value of Homing parameter
exceeds the range.

Homing method of Homing parameter is O:
DOG/HOME(Off), 1: DOG/HOME(On), 2: DOG, 3:
U.L.limit/HOME, 4: U.L.limit. Select one among five.

132

Homing address of Homing parameter exceeds
the range.

Set Homing address of Homing parameter to be
greater than S/W lower limit of Extended parameter
and less than S/W upper limit of Extended
Parameter.

133

Homing high speed value of Homing parameter
exceeds the range.

Set Homing high speed of Homing parameter to be
greater than or equal to Homing low speed of Basic
parameter and less than or equal to max. speed of
Basic parameter.

134

Homing low speed value of Homing parameter
exceeds the range.

Set Homing low speed of Homing parameter to be
greater than or equal to bias speed of Basic
parameter and less than or equal to Homing high
speed of Homing parameter.
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(3) Error Information of Common Parameter

Eggé Error Description Solutions

141 Encoder type value of Common parameter | Set Encoder input signal of Common parameter to be
exceeds the range. between 0 and 2.

148 Encoder max/min value of common parameter | Set Encoder max vglue smaller than min value,_e_llso
Exceeds the range. set encoder max/min value contains current position.

(4) Error Information of Operating Data

Error o :
Code Error Description Solutions
151 Not avgllable to sst”operanon speed value of Set operation speed to be greater than “0.
Operation data as “0".
152 Operation speed of Operation data exceeds |Set operation speed to be less than or equal to max.
max. speed value. speed set in the Basic Parameter.
Operation speed of Operation data is set less | Set operation speed to be greater than or equal to
153 . : : ,
than bias speed. bias speed set in Basic Parameter.
Exceeds End/Keep/Continuous operation | Set one from operation pattern (0:End, 1:Go on, 2:
155 : : : ;
setting range of Operation data. Continuous) of operation data to operate
159 ?;niepos'“on of operation data exceeds the | . o sition should be -2147483648 ~ 2147483647.

(5) Error Information of Data Writing

Error o .
Code Error Description Solutions
Once current operation is done, eliminate error with
172 Can't execute writing parameter because |error-reset command, and then execute writing
writing parameter is executed while operating | command again. Do not execute start operation while
parameter sending.
Start command cannot be executed while . - .
" ; . Execute again once writing of parameter or operating
175 writing sending-parameters or operating-data
data are done.
from XG5000.
Can't execute instruction writing data in flash | Execute again after finishing writing in flash memory
176 memory because PLC is writing in flash
memory by WRT instruction or Write Parameter
of XG5000.

(6) Error Information of Positioning command and Step control

Error o )
Code Error Description Solutions
201 Not possible to carry out Homing command in | Check if command axis is in operation when the
the state of in operation. Homing command is executed.
Not possible to carry out Homing command in | Check if axis is in the state of output inhibition when
202 Y . )
the state of output inhibition. Homing command is executed.
211 Not possible to carry out Floating origin setting | Check if command axis is in operation when Floating
command in the state of in operation. origin setting command is executed.
291 Not possible to carry out Direct Start command | Check if command axis is in operation when Direct
in the state of in operation. Start command is executed.
Not possible to carry out Direct Start command | Check if axis is in the state of output inhibition when
222 . S . .
in the state of output inhibition. Direct Start command is executed.
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Error
Code

Error Description

Solutions

223

Not possible to carry out Direct Start command
in the state of M Code ON.

Check if M code signal of command axis is ON when
Direct Start command is executed. MOF command can
make M Code OFF.

224

Not possible to carry out Direct Start command
at the absolute coordinate in the origin unsettled
state.

Not possible to carry out absolute coordinate operation
in the origin unsettled state. Check the coordinate of
operation data to operate and the current origin
determination. Available to carry out absolute
coordinate operation after origin determination by
Homing command or floating origin setting command.

231

Not possible to carry out Indirect Start

command in the state of in operation.

Check if command axis is in operation when Indirect
Start command is executed.

232

Not possible to carry out Indirect Start

command in the state of output inhibition.

Check if axis is in the state of output inhibition when
Indirect Start command is executed.

233

Not possible to carry out Indirect Start

command in the state of M Code ON.

Check if M code signal of command axis is ON when
Indirect Start command is executed. Available to make
M Code OFF by MOF command.

234

Not possible to carry out Indirect Start
command at the absolute coordinate in the
origin unsettled state.

Not available to carry out absolute coordinate operation
in the origin unsettled state. Check the coordinate of
step to operate and the current origin determination
state. Available to carry out absolute coordinate
operation after origin determination by Homing
command or floating origin setting command.

236

Not possible to carry out Continuous operation
of Indirect Start at speed control.

Check if there is no step that control method is set as
speed control in the middle of Continuous operation of
position control among Operation data and operation
pattern is set as Continuous.

241

Not possible to carry out Linear interpolation
Start in the state that main axis of linear
interpolation is in operation.

Check if main axis is in operation when Linear
interpolation command is executed.

242

Not possible to carry out Linear interpolation
Start in the state that subordinate axis of linear
interpolation is in operation.

Check if subordinate axis 1 is in operation when Linear
interpolation command is executed.

244

Not possible to carry out Linear Interpolation
Start command when main axis is in the state of
output inhibition.

Check if main axis is in the state of output inhibition
when Linear Interpolation Start command is executed.

245

Not possible to carry out Linear Interpolation
Start command when sub axis is in the state of
output inhibition.

Check if sub axis is in the state of output inhibition when
Linear Interpolation Start command is executed.

247

Not possible to carry out Linear interpolation
Start in the state that M Code signal of main axis
of Linear interpolation is ON.

Check if M Code signal of main axis is ON when Linear
interpolation command is executed. Available to make
M Code OFF by MOF command.

248

Not possible to carry out Linear interpolation
Start in the state that M Code signal of
subordinate axis 1 of Linear interpolation is ON.

Check if M Code signal of subordinate axis 1 is ON
when Linear interpolation command is executed.
Available to make M Code OFF by MOF command.

250

Not possible to carry out positioning operation
of absolute coordinate in the state that main
axis of Linear interpolation is origin unsettled.

Not available to carry out absolute coordinate operation
in the origin unsettled state. Check the coordinate of
step to operate and the current origin determination
state. Available to carry out absolute coordinate
operation after origin determination by Homing
command or floating origin setting command.

251

Not possible to carry out positioning operation
of absolute coordinate in the state that
subordinate axis of Linear interpolation is origin
unsettled.

Not available to carry out absolute coordinate operation
in the origin unsettled state. Check the coordinate of
step to operate and the current origin determination
state. Available to carry out absolute coordinate
operation after origin determination by Homing
command or floating origin setting command.

253

In case that main axis and subordinate axis is

Check if the subordinate axis is not assigned, or only
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Error
Code

Error Description

Solutions

set wrong in Linear interpolation.

one axis is assigned, or no axis is assigned when
Linear interpolation command is executed.

257

Moving amount of main and sub axes are set as
0

Check if moving amount of main and sub axes are set
as 0

258

Main axis of linear interpolation is set as speed
control

Check if main axis of linear interpolation is set as
speed control

259

Sub axis of linear interpolation is set as speed
control

Check if sub axis of linear interpolation is set as speed
control

270

Error of radius setting from radius circular
interpolation.

Set radius setting from circular interpolation main axis
operating data for 80% bigger than its half distance of
beginning point to end point.

271

Not possible to carry circular interpolation start
in the state that main axis of circular
interpolation is in operation.

Check if main axis is in operation when circular
interpolation command is executed.

272

Not possible to carry circular interpolation start
in the state that subordinate axis of circular
interpolation is in operation

Check if subordinate axis is in operation when circular
interpolation command is executed.

273

Not possible to carry out Circular Interpolation
Start command when main axis is in the state of
output inhibition.

Check if main axis is in the state of output inhibition
when Circular Interpolation Start command is
executed.

274

Not possible to carry out Circular Interpolation
Start command when sub axis is in the state of
output inhibition.

Check if sub axis is in the state of output inhibition when
Circular Interpolation Start command is executed.

275

Not possible to carry circular interpolation start
in the state that M Code signal of main axis of
circular interpolation is ON.

Check if M Code signal of main axis is ON when circular
interpolation command is executed. Available to make
M Code OFF by MOF command.

276

Not possible to carry circular interpolation start
in the state that M Code signal of subordinate
axis of circular interpolation is ON.

Check if M Code signal of subordinate axis is ON when
circular interpolation command is executed. Available
to make M Code OFF by MOF command.

277

Not possible to carry positioning operation of
absolute coordinate in the state that main axis
of circular interpolation is origin unsettled.

Not available to carry out absolute coordinate operation
in the origin unsettled state. Check the coordinate of
step to operate and the current origin determination
state. Available to carry out absolute coordinate
operation after origin determination by Homing
command or floating origin setting command.

278

Not possible to carry positioning operation of
absolute coordinate in the state that
subordinate axis of circular interpolation is
origin unsettled

Not available to carry out absolute coordinate operation
in the origin unsettled state. Check the coordinate of
step to operate and the current origin determination
state. Available to carry out absolute coordinate
operation after origin determination by Homing
command or floating origin setting command.

279

Incorrect setting of main and sub axis from
circular Interpolation.

Check setting of main and sub axis of circular
interpolation.

284

Not possible to carry out the operation if start
point =center point (middle point) or center point
(middle point) =end point in circular
interpolation.

Check if the center point or middle point is set as the
same point as start point or end point in circular
interpolation.

285

The start point and end point is Not possible to
be same in the middle point mode of circular
interpolation.

Check if circular interpolation method of Common
parameter is set as middle point (or radius) and if the
position of start point is not the same as end point.

286

Radius setting error in circular interpolation.

The radius of the circle to carry out circular interpolation
operation is 1 ~ 2147483647. Check if radius is in the
range.

287

Not possible to carry out the operation as linear
profile comes out of circular interpolation.

Check if circular interpolation method of Common
parameter is set as Middle point and the middle point
is set to be aligned with start point and end point.

290

Since angular velocity is greater than 90°,
correct circle cannot be drawn.

Set operation speed lower than 90° for circular
Interpolation angular velocity.
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Error o )
Code Error Description Solutions
. . Check if the Error occurred axis is included in
Not possible to carry out Simultaneous Start | o : . .
291 X X : Simultaneous Start command and if there is no axis in
command in the state of in operation. . .
operation when the command is executed.
Not possible to carry out Simultaneous Start | Check if axis is in the state of output inhibition when
292 . S . .
command in the state of output inhibition. Simultaneous Start command is executed.
Check if the Error occurred axis is included in
293 Not possible to carry out Simultaneous Start | Simultaneous Start command and if M Code signal is
command in the state of M Code ON. ON when the command is executed. Available to make
M Code OFF by MOF command
Check if the Error occurred axis is included in
Not possible to carry out Synchronous Start Synchror_lous Start command, and if th_e goal position
294 : ; . of operation data of the step to operate is not the same
command in case that there is no goal position. ” . .
as the current position for absolute coordinate and is
set as “0” for incremental coordinate.
Check if only one axis of Simultaneous Start command
In case that Simultaneous Start command axis | is assigned. The axis assignment address means 0 bit:
296 o ; o ; L s .
setting is wrong. X axis, 1 bit: Y axis and each bit is set as “1” for axis
assignment.
No.t pQSS|bIe to carry out Sp_eed/Posmon contrpl Check if the axis is ‘stop’ state when speed/position
301 switching command not in the state of in o :
. control switching command is executed.
operation.
No.t pQSS|bIe to carry out S}peed/Posmon control Check if the axis is ‘speed control' state when
302 switching command not in the state of speed d/oositi | switchi di g
control. speed/position control switching command is executed.
Not possible to carry out Speed/Position control | Check if the axis is in operation by subordinate axis of
303 switching command at subordinate axis of | Synchronous Start operation when speed/position
Synchronous Start operation. control switching command is executed.
304 Not possible to carry out Speed/Position control | Check if the goal position is 0 when speed /position
switching command if goal position is 0. control switching command is executed.
No_t po_sable to carry out Po_smon/Speed contr_ol Check if the axis is ‘stop’ state when position/speed
311 switching command not in the state of in oo :
. control switching command is executed.
operation.
Not possible to carry out Position/Speed control | Check if the axis is in operation by subordinate axis of
312 switching command at subordinate axis of | Synchronous Start operation when position/speed
Synchronous Start operation. control switching command is executed.
Not possible to carry out Position/Speed control | Check if the axis is in circular interpolation operation
313 switching command in the state of circular | when position/speed control switching command is
interpolation operation. executed.
Not possible to carry out Position/Speed control | Check if the axis is in linear interpolation operation
314 switching command in the state of Linear |when position/speed control switching command is
interpolation operation. executed.
Not possible to carry out Position/Speed | Execute Position/Speed switching command before
316 switching command in the state of decreasing |the decreasing of axis, while in increasing section or
section. regular section.
Not possible to carry out Position/Speed | Execute Position/Speed switching command while the
317 switching command when it is not either at the | commanding axis is positioning control or inching
positioning control or inching operation operation
Not possible to carry out deceleration stop | Not possible to carry out deceleration stop command in
322 ) . X
command in the state of Jog operation. the state of Jog operation.
Not possible to carry out Synchronous Start by | Check if the axis is in operation when Synchronous Start|
341 > . ) ) " !
Position command in the state of in operation. | by Position command is executed.
Not possible to carry out Position Sync. |Check if axis is in the state of output inhibition when
342 . Lo o :
command in the state of output inhibition. Position Sync. command is executed.
. . Check if the M Code signal of the axis is ON when
Not possible to carry out Position Sync. o : :
343 command in the state of M Code ON Position Sync. command is executed. Available to
' make M Code OFF by MOF command.
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Error o )
Code Error Description Solutions
Not available to carry out absolute coordinate operation
: - in the origin unsettled state. Check the coordinate of
Not possible to carry out Position Sync. - e
. ) step to operate and the current origin determination
344 command at the absolute coordinate in the state : .
. state. Available to carry out absolute coordinate
of origin unsettled. . - S .
operation after origin determination by Homing
command or floating origin setting command.
Not poss@le to carry out Poglt!on Synp. Check if main axis is in the origin unsettled state when
346 command in the state that the origin of main o .
o Position Sync. command is executed.
axis is not settled.
. . . . . . Check if main axis of Position Sync. command is set as
There is error in setting main axis/subordinate . . g "
347 axis of Position Svnc. command the same as command axis. Main axis is set by writing
yne. ' 0(X axis), 1(Y axis) to the setting address.
Can't execute Position Sync. Command when | Check if main axis of command is already operating as
349 main axis of command is already operating as | sub axis of Position Sync. command
sub axis of Position Sync. command
Not p055|_ble to carry out Sp_eed Synp. Execute Speed Sync. command while main axis Is not
350 command in the state of in operation of main . =
axis. operating when it is state of stop.
351 Not possible to carry out Speed Sync. |Check if the axis is in operation when Speed Sync.
command in the state of in operation. command is executed.
352 Not possible to carry out Speed Sync. |Check if axis is in the state of output inhibition when
command in the state of output inhibition. Speed Sync. command is executed.
. Check if the M Code signal of the axis is ON when
Not possible to carry out Speed Sync. : :
353 command in the state of M Code ON Speed Sync. command is executed. Available to make
' M Code OFF by MOF command.
. . . . . . Check if main axis of Speed Sync. command is set as
There is error in setting main axis/subordinate ) : o "
355 axis of Speed Svne. command the same as command axis. Main axis is set by writing
P yne. ' 0(X axis),1(Y axis) to the setting address.
356 Th_ere is error in main axis ratio/second axis Check if main axis ratio or sub axis ratio is set as 0.
ratio value
The speed of Speed Sync. Command cannot | Set low for main axis ratio/second axis ratio values so
357 : - R
exceed its speed limit. that the value would not exceed its limitation.
361 Not possible to carry out Position Override | Check if the axis is ‘stop’ state when Position Override
command not in the state of in operation (Busy). | command is executed.
362 Not possible to carry out Position Override | Check if the axis is in dwell when Position Override
command not in the state of in dwell. command is executed.
Not possible to_carry out Position Oyerr!de Check if the axis is in operation by position control
363 command not in the state of positioning o . .
; when Position Override command is executed.
operation.
Not possible to carry out .Posmc.)n Overr!de Check if the axis is in Linear interpolation operation
364 command for the axis of Linear interpolation - : :
; when Position Override command is executed.
operation.
Not possible to carry out Position Override . Co . . .
. . ) . Check if the axis is in circular interpolation operation
365 command for the axis of circular interpolation - . ;
; when Position Override command is executed.
operation.
Not possible to carry out Position Override | Check if the axis is in operation by subordinate axis of
366 command for the subordinate axis of | Synchronous Start operation when Position Override
Synchronous operation. command is executed.
371 Not possible to carry out Speed Override | Check if the axis is ‘stop’ state when Speed Override
command not in the state of in operation (Busy). | is executed.
Speed value of Speed Override command should be
372 Exceeds the range of speed override value. less than or equal to max. speed set in Basic
Parameter. Check the speed value.
Not possible to carry out Speed Override | Check if the axis is in operation by subordinate axis of
373 command for the subordinate axis of Linear |Linear interpolation operation when Speed Override
interpolation operation. command is executed.
374 Not possible to carry out Speed Override | Check if the axis is in operation by subordinate axis of

command for the sub axis of circular

circular interpolation operation when Speed Override
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Error o )
Code Error Description Solutions
interpolation operation. command is executed.
Not possible to carry out Speed Override | Check if the axis is in operation by subordinate axis of
375 command for the subordinate axis of | Synchronous Start operation when Speed Override
Synchronous operation. command is executed.
Not possible to carry out Speed Override | Check if the axis is in the state of deceleration stop
377 . X . . .
command in the deceleration section. when Speed Override command is executed.
Not .possmle to carry out position spegd Check if the axis is ‘stop’ state when position speed
381 override command not in the state of in X -
. override command is executed.
operation.
382 Not possible to carry out position speed | Check if the axis is in speed control operation when
override command not in positioning operation. | position speed override command is executed.
. Speed value of position speed override command
Exceeds the speed override value range of : .
383 - . should be less than or equal to max. speed set in Basic
position speed override command.
Parameter. Check the speed value.
Not possible to carry out position speed | Check if the axis is in operation by subordinate axis of
384 override command for the subordinate axis of | Linear interpolation operation when Random position
Linear interpolation operation. speed override command is executed.
Not _p033|ble to carry out position §peed Check if the axis is in circular interpolation operation
385 override command for the axis of circular . .
) . . when Speed Override command is executed.
interpolation operation.
Not possible to carry out position speed | Check if the axis is in operation by subordinate axis of
386 override command for the subordinate axis of | Synchronous Start operation when Speed Override
Synchronous operation. command is executed.
401 Not possible to carry out Inching command in | Check if the axis is in operation when Inching command
the state of in operation. is executed.
211 Not possible to carry out Jog Start command in | Check if the axis is in operation when Jog Start
the state of in operation. command is executed.
441 Not possible to carry out Start step no. Change | Check if the axis is in operation when Start step no.
command in the state of in operation. change command is executed.
Exceeds the step assignment range of Start Check if the setting step vglue of Start step no..change
) command or repeat operation start step no. assignment
442 step no. Change/Repeat Operation Start step .
. command is greater than or equal to 1 and less than or
no. assignment command.
equal to 150.
451 Not possible to carry out Current Position | Check if the axis is in operation when Current position
Preset command in the state of in operation. preset command is executed.
Not possible 1o set the auxiliary position d.ata Check if the position value of current position preset
value out of range of software high/low limit g >
452 . - . | command is within the range of soft upper/lower limit
while Current Position Preset command is :
set in Extended Parameter.
executed.
461 Not possible to carry out Position Teaching | Check if the axis is in operation when Position teaching
command in the state of in operation. command is executed.
. . Check if the data no. of Teaching Array command is set
Not possible to carry out Teaching Array |. .
462 in the range that is greater than or equal to 1 and less
command for the data over 16.
than or equal to 16.
463 Not possible to carry out Speed Teaching | Check if the axis is in operation when Speed teaching
command in the state of in operation. command is executed.
464 Not possible to carry out ROM teaching in the | Check if the axis is in operation when ROM teaching
state of in operation command is executed
Error from step number appointing which are | Make sure step for teaching operation is smaller than
465 ) .
about to execute teaching operation. 150 or same as 150.
466 Teaching list error for multi teaching command. Exe<.:ute t_e_achlng .command after set teaching data list
as 0: position or 1: speed
467 Teaching method error for multi teaching | Execute teaching command after set teaching method
command. as 0: RAM or 1: ROM
471 Parameter teaching command cannot be |Check if the axis was operating when parameter
Executed while its operating. teaching commands are executing
472 Operating data teaching command cannot be | Check if the axis was operating when operating Data
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Error

Error Description Solutions
Code
Executed while its operating. teaching commands are executing
473 Set data cannot be teaching. Execute teaching command after setting right va_llue _for
parameter teaching data or operating data teaching list.
Execute teaching command after setting value of
475 Error of value for teaching data is out of range. | parameter teaching or operating data teaching data
among its set range.
Eliminate reason of emergency stop and execute CLR
481 Internal emergency stop
command to delete the error.
Be out of limited external upper signal range by using
492 Hard upper limit error counter direct jog command. Then execute CLR
command to delete the error.
Be out of limited external lower signal range by using
493 Hard lower limit error direct jog command. Then execute CLR command to
delete the error.
Be out of limited soft upper range by using counter
501 Soft upper limit error direct jog command. Then execute CLR command to
delete the error.
Be out of limited soft upper range by using direct jog
502 Soft lower limit error command. Then execute CLR command to delete the
error.
. Check the commands are appropriate. Look up the
511 Inappropriate command references for COMMANDS.
512 Step number of support data is out of range. gﬁ?&%ﬂds set for bigger than 150. Set it Between 1
513 Not p055|ble to ch_ange direction in the state of If you want change the direction, use Keep operation.
continuous operation
531 Error for Encoding number exceed from |Execute Encoder preset command after set “0” For
Encoder preset command. encoder number.
532 Preset command cannot be done because of | Execute Encoder preset when the encoder using axis
the axis which using encoder as a main axis is not operating
. Execute Encoder preset command after set the value
The position of Encoder preset exceeds from " . .
534 of encoder position preset as bigger than Min value and

Max or Min value of encoder.

smaller than Max value.
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Appendix 2 Positioning System Current consumption

(1) Module Current consumption (DC 5V)

A2-1

(Unit : mA)
Item Model Current consumption
XBM-DR16S 400
XGB Modular type Main Unit(XBMS) XBM-DN16S 250
XBM-DN32S 280
XBC-DN20S 240
XBC-DN30S 255
XBC-DN20SU 252
XBC-DN30SU 270
XBC-DN40SU 288
XBC-DN60SU 340
. . XBC-DP20SU 305
XGB Compact “S” type Main Unit(XBCS)
XBC-DP30SU 352
XBC-DP40SU 355
XBC-DP60SU 394
XBC-DR20SU 478
XBC-DR30SU 626
XBC-DR40SU 684
XBC-DR60SU 942
XBC-DR32H 660
. ) XBC-DR64H 1,040
XGB Compact “H” type Main Unit(XBCH)
XBC-DN32H 260
XBC-DN64H 330
XEC-DR32H 660
XEC-DR64H 1,040
. , XEC-DN32H 260
XGB IEC “H” type Main Unit(XECH)
XEC-DN64H 330
XEC-DP32H 300
XEC-DP64H 380
XEC-DR20SU 478
XEC-DR30SU 626
XEC-DR40SU 684
XEC-DR60SU 942
XEC-DN20SU 252
. . XEC-DN30SU 270
XGB IEC “S” type Main Unit (XECS)
XEC-DN40SsU 288
XEC-DN60SU 340
XEC-DP20SU 305
XEC-DP30SU 352
XEC-DP40SU 355
XEC-DP60SU 394
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ltem Model Current consumption

XBE-DC32A 50
XBE-DC16A/B 40
XBE-DCO8A 20
XBE-RY16A 440
I/O Module XBE-RY08A/B 240
XBE-TN32A 80
XBE-TN16A 50
XBE-TNO8SA 40
XBE-DR16A 250
XBF-ADO4A 120
XBF-ADO8SA 105
XBF-AD04C 105
XBF-AHO4A 120
XBF-DV0O4A 110
XBF-DV04C 70
ial Modul XBF-DCO4A 110
Special Module XBF-DC04B 110
XBF-DC04C 70
XBF-RDO4A 100
XBF-TC04S 100
XBF-PD0O2A 500
XBF-HOO02A 270
XBF-HDO2A 330
XBL-C21A 110
XBL-C41A 110
XBL-EMTA 190

Communication Module XBL-EIMT/FH 280/670/480
XBL-EIPT 400
XBL-CMEA 150
XBL-CSEA 150
XBO-DCO4A 50
XBO-TNO4A 80
XBO-ADO2A 50
XBO-DAO2A 150
Option Module XBO-AHO02A 150
XBO-RDO1A 30
XBO-TC02A 50
XBO-RTCA 30
XBO-M2MB 70
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(2)  Calculation Example of Consumption Current/\oltage

Calculate the consumption current and configure the XGB PLC system not to exceed the output current capacity of basic

unit

(1) XGB PLC configuration example 1

— Consumption of current/voltage is calculated as follows.

Internal 5V consumption
Type Model Unit No. current Remark
(Unit: mA)
Main unit XBC-DN20SU 1 252 _
XBE-DC32A 1 50 In case all contact p0|_nts are On.
. (Maximum consumption current)
Expansion XBE-TN32A 1 80
module i
XBE-PDO2A > 500 All channel is used. _
(Maximum consumption current)
Consumption 1,382mA i
current
consumption | ¢ g1y 1.112A x 5V=6.91W
voltage

In case system is configured as above, since 5V consumption current is total 1,382mA and 5V output of XGB standard
type main unit is maximum 1.5A, normal system configuration is available.

(2) XGB PLC configuration example 2

Internal 5V consumption
Type Model Unit No. current Remark
(Unit : mA)

Main unit XBC-DN30SU 1 270 | I contact boints are O

_ 3 n case all contact points are On.
Expansion XBE-DR16A 2 250 (Maximum consumption current)
module XBE-RY16A 2 440
Consumption XBF-PDO0O2A 2 500 All channel is used.
current XBL-C21A 1 110 (Maximum consumption current)
Consumption 2.260mA i
voltage
Main unit 11.3wW 2Ax 5V =11.3W

If system is configured as above, total 5V current consumption is exceeded 2,260 mA and it exceeds the 5V output of
XGB standard type main unit. Normal system configuration is not available. Although we assume the above example that
all contact points are on, please use high-end type main unit which 5V output capacity is higher than standard type main

unit.
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Warranty and Environmental Policy

Warranty

1. Warranty Period
The product you purchased is guaranteed for 36 months from the date of manufacture.

2. Scope of Warranty
(1) The initial diagnosis of faults is basically conducted by your company. However, upon your request, our company or our service network
can undertake this task for a fee. If the cause of the fault lies with our company, this service will be provided free of charge.
(2) This warranty only applies if the product is used under normal conditions according to the specifications and precautions described in the
handling instructions, user manuals, catalogs, and caution labels.
(3) Even within the free warranty period, the following cases will be subject to paid repairs:
1) Replacement of consumable and life-limited parts (e.g., relays, fuses, electrolytic capacitors, fans, LCDs, batteries, etc.)
2) Failures or damages caused by improper storage, handling, negligence, or accidents by the customer
3) Failures resulting from the customer’s hardware or software design
4) Failures due to modifications without our consent
(Repairs will be refused, even for a fee, if recognized as modified or repaired outside our company)
5) Failures that could have been avoided if the customer’s equipment, in which our product is incorporated, had safety devices required by
legal regulations or common industry standards
6) Failures that could have been prevented if maintenance and replacement of consumable parts were performed normally according to
the handling instructions or user manuals.
7) Failures and damages to the product caused by using connected equipment or inappropriate consumables
8) Failures caused by external factors such as fire, abnormal voltage, force majeure, and natural disasters such as earthquakes, lightning,
salt damage, wind, and flood damage.
9) Failures due to reasons that could not be predicted with the scientific and technical standards at the time of our shipment
10) Other failures, damages, or defects recognized as the responsibility of your company

Environmental Policy

LS ELECTRIC Co., Ltd supports and observes the environmental policy as below.

Environmental Management About Disposal

<t
LS ELECTRIC considers the environmental LS ELECTRIC PLC unit is designed to protect
preservation as the preferential management the environment. For the disposal, separate
subject and every staff of LS ELECTRIC use the ———"aluminum, iron and synthetic resin (cover) from
reasonable endeavors for the pleasurably the product as they are reusable.

environmental preservation of the earth.




www.ls-electric.com

LS ELECTRIC Co., Ltd.

m Overseas Branches
« LS ELECTRIC Tokyo Office (Japan)
Tel: 81-3-6268-8241 E-Mail: tokyo@ls-electric.com

n Headquarter

LS-ro 127(Hogye-dong) Dongan-gu, Anyang-si, Gyeonggi-Do, 14119, Korea
= Seoul Office

LS Yongsan Tower, 92, Hangang-daero, Yongsan-gu, Seoul, 04386, Korea * LS ELECTRIC Beijing Office (China)

Tel: 82-2-2034-4033, 4888, 4703 Fax: 82-2-2034-4588 Tel: 86-10-5095-1631 E-Mail: china.auto@lselectric.com.cn
* LS ELECTRIC Shanghai Office (China)

Tel: 86-21-5237-9977 E-Mail: china.auto@Ilselectric.com.cn

« LS ELECTRIC Guangzhou Office (China)

E-mail: automation@ls-electric.com

m Overseas Subsidiaries

+ LS ELECTRIC Japan Co., Ltd. (Tokyo, Japan) Tel: 86-20-3818-2883 E-Mail: china.auto@Iselectric.com.cn
Tel: 81-3-6268-8241 E-Mail: japan@ls-electric.com * LS ELECTRIC Chengdu Office (China)

+ LS ELECTRIC (Dalian) Co., Ltd. (Dalian, China) Tel: 86-28-8670-3201 E-Mail: china.auto@lselectric.com.cn
Tel: 86-411-8730-6495 E-Mail: china.dalian@Iselectric.com.cn * LS ELECTRIC Qingdao Office (China)

« LS ELECTRIC (Wuxi) Co., Ltd. (Wuxi, China) Tel: 86-532-8501-2065 E-Mail: china.auto@lselectric.com.cn
Tel: 86-510-6851-6666 E-Mail: china.wuxi@lselectric.com.cn * LS ELECTRIC Nanjing Office (China)

« LS ELECTRIC Middle East FZE (Dubai, U.A.E.) Tel: 86-25-8467-0005 E-Mail: china.auto@Iselectric.com.cn
Tel: 971-4-886-5360 E-Mail: middleeast@ls-electric.com * LS ELECTRIC Bangkok Office (Thailand)

« LS ELECTRIC Europe B.V. (Hoofddorp, Netherlands) Tel: 66-90-950-9683 E-Mail: thailand@Is-electric.com
Tel: 31-20-654-1424 E-Mail: europartner@Is-electric.com * LS ELECTRIC Jakarta Office (Indonesia)

« LS ELECTRIC America Inc. (Chicago, USA) Tel: 62-21-2933-7614 E-Mail: indonesia@ls-electric.com
Tel: 1-800-891-2941 E-Mail: sales.us@lselectricamerica.com * LS ELECTRIC Moscow Office (Russia)

« LS ELECTRIC Turkey Co., Ltd. Tel: 7-499-682-6130 E-Mail: info@Iselectric-ru.com
Tel: 90-212-806-1225 E-Mail: turkey@Is-electric.com * LS ELECTRIC America Western Office (Irvine, USA)

Tel: 1-949-333-3140 E-Mail: america@ls-electric.com

Disclaimer of Liability

LS ELECTRIC has reviewed the information in this publication to ensure consistency with the hardware and software described.
However, LS ELECTRIC cannot guarantee full consistency, nor be responsible for any damages or compensation, since variance
cannot be precluded entirely. Please check again the version of this publication before you use the product.

© LS ELECTRIC Co., Ltd 2015 All Right Reserved. 2025.03
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