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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
/\ Caution

damages if some applicable instruction is violated

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

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

» The marks displayed on the product and in the user's manual have the following meanings.
A 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

» Please install 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.

- If any 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 maycause 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 oroperation.

» Please install interlock circuits in the sequence program for safe operations in the system
when exchange data with 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
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/1\ Caution

» 1/0 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.




Safety Instruction

Safety Instructions for wiring process
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/N Warning

» Prior to wiring works, make sure that every power is turned off. If not, electric shock or
damage on the product may be caused.
» After wiring process is done, make sure that terminal covers are installed properly before

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

/\ 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.
\\ J




Safety Instruction

Safety Instructions for test-operation and maintenance
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/N '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.




Safety Instruction

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
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About User’'s Manual

Thank you for purchasing PLC of LSIS 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://eng.Isis.biz/) and download the information as a PDF file.

Relevant User’'s Manuals

Title Description No. of User's Manual
XG5000 User’s Manual
It describes how to use XG5000 software, especially about 10310000821
(For XGI/XGR/XEC) _ _ ) o o
online functions such as programming, printing, monitoring
XG5000 User’s Manual ) _ 031000083
and debugging by using XGB PLC. 1031 4
(For XGK/XGB)
XGK/XGB It is the user's manual for programming to explain how to
Instructions & Programming use commands that are used in PLC system with XGB main 10310000833
User's Manual unit.
XGI/XGR/XEC It is the user's manual for programming to explain how to
Instructions & Programming use commands that are used PLC system with XGB IEC 10310000833
User's Manual main unit.
It describes how to use the specification of power/input
XGB Hardware . . ) ]
/output/expansion modules, system configuration and built- 10310000926
User’s Manual o ) .
in High-speed counter for XGB main unit.
It describes how to use the specification of power/input
XGB IEC Hardware . . ) ]
/output/expansion modules, system configuration and built- 10310000983

User's Manual

in High-speed counter for XGB IEC 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
4
5) Circular Interpolation

)
) Synchronous Control
) Linear 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
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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—
g
=y ——
1= Pl.!se
LML string [
Diirection @ 1N
— zignzl '
E<
... == L
= ML W Fulzz E4 == Fl
- S string | = |
ML CCWFues | | B2 it |
Sitring
< XGB positioning function general >
— KGB — — Stepping driver Stepping
motor
Fuls= Pulse | Pulse
S string * %]
generator ApAP
Drirection
— I signal
Program
setting data )
9 — Servo driver Servo motor
igligliygl CW puise
string Dreviation - . Samvo
.n.-»-,l,»:- puks T AMF h
M cc e
string ry
nnr PG
Fesdback pulsd
< Positioning system inner block diagram >
LS 1-3
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1.3 Signal Flow of Positioning Module

1.3.1 Operating sequence

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

Start

Summary of built4in positioning

-4 Chedk the summary of XGB built-in positioning.

=Chedt the general mnients such as charaderistic,
perfomance spedfimtion of XGB positioning funclion

Installing PADT

i Install XEE000 o use KEE
~Chedk the version

I

Configuring positicning system

(- Select deice o configure positioning system

=Ched the XGEB's pulse type and suitable devioe
{¥GB supports open collector type)

Wiring PLC, drver, external devioe

—4# Wire signal line such as power, |2 betwesn PLC and

|

peripheral.

Setting positioning paramseter

i Set common parameter such as Home Method,

|

ACC/DEC time, ABS/INC coordinates.

Setling servo parameter

¢ Set servo driver pammeter according to positioning

|

parameter of XGE

Supplying power

Chedking
o code

Testing basic operation

4 Test the operation by using XG5000

=By HE5000 spedal module monitor

Chedking
o code

1-4

Wiriting program for positioning

4 Frogramming for positicning

Exscuting positioning

Mo
Mormal cpemtion?
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1.3.2 Flow of position signal

Flow of position signal is as follows.

___________________ N
| Btart
User vasoon | ®&E main unit ‘—‘_EE;EJ— Dog
JTa'=-'"q Home
sate Upper limit
Lowwer limit

Setting operation data,
positioning parameter

|
I
I
I
| .=
| |
| [}
] ]
| ]
| 1
| | Te=t operation : =z
-iog : driver
| i
L [-m n::!'ung !
i |-Indirect start | ‘l
I'| -Direct =tart i
i |-Linear interpolation ! Motor
i | -Po=ition =ync. |
-
| | -Speed sync. : I Operation by
: | senvo driver
, | Positioning test I Control
i | Menitoring | 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

detail, 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 | | | | | |
| g 1 T 1 1 1 ——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

Forward

Reverse

Positive value

Negative value

1-6 s
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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 |
‘ [ [ [ [ [ [ T [
Rﬁverse positioning control(movement value —7Q|OO)
I‘ Vl

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)

(8) 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

Y axis Forward direction
-
Y2 4F--------mmmm e -
Y axis _ . |
movement Starting position(X1, Y1) | Goal position(X2, Y2)
value :
Yl——------—--- Operating by Straight | ]
X axis | interpolation | X axis
Reverse ¢ i i » Forward
direction i ¢ X axis movement value 'XZ direction
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 —} position
I
1
Y axis movement valu :
(1000-4000=-3000) I
: Goal
— 1000 —f - ————————————— 7 Position
| | :
X axis
0 | L T T |
1000 5000 10000
X axis movement value (10000—1000=90|()0
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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

V'S
7
Y axis ] » I
movement Starting position(X1, Y1) | Straight interpolation end
value | position(X2, Y2)
|
(212 S . .
. Movement by Straight interpolation | .
X axis | Y g P | X axis
Reverse 4 ' : » Forward
direction 1l 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
—— 4000 — osition
Y axis —
movement value
(-3000) — Straight
interpolation end
—— 1000 — 1 position
T T ] | (X axis)
0 |
1000 5000 10000
| 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’.

(a) 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.
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Reverse
. . Al
direction

Forward
direction Middle point position
-~

Center point
<4 of circular arc

\\

Starting point

‘\ '
Revérse Origin
direction

4 Goal position

, Forward
" direction

3) Movement direction is automatically desighated 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.

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.

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

Reverse
Direction

__Ori
Reverse Direction

Reverse
Direction

Forward Direction

-~
Operatingiby circular interpolation Sg;ltion
- Starting
position Center point

<4 of circular arc

Origin

Forward Direction

4 Operating by circular interpolation

Center point
of the circle

R

A

Starting position
& Goal position

. . Forward
N " Direction

D AN
v QOrigin

Reverse Direction

designated as movement direction.

. Forward
" Direction
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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

4

Circular angle >= 180°

I

Circular angle >= 180°

Goal
Position

Operating by circular
interpolation when

Starting Circular angI?/

Circular angle >= 180°

o S <180°
Reverse | Position / , Forward
Direction ~ Ny Y " Direction
v Origin hO)
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

(1) It is 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
Time
Operation 4[
Command /
In L
Operation It will not be ON
" even though stop
Signal of positioning o "
complete
Stop command |

1-10 s
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| 2.1 General Specifications

The following table shows the general specification of XGB series.

No. Items Specifications Related standards
1 Ambient 0~55°C
temperature
2 Storage ~25~+70°C
temperature
Ambient
~ 0, | 1
3 humidity 5~ 95%RH (Non-condensing)
Storage 0 .
4 humidity 5~ 95%RH (Non-condensing)
Occasional vibration -
Frequency Acceleration Amplitude Hot\i/vmn;sany
o 10 < f < 57Hz - 0.075mm
5 Vibration 57 < f < 150Hz 9.8m/s%(1G)
resistance — — —— 10 times each IEC61131-2
Continuous vibration L
- - directions
Frequency Acceleration Amplitude (X, Y and 2)
10 < f < 57Hz - 0.035mm ’
57 < f < 150Hz 4.9m/s°(0.5G) _
Shock ¢ Peak acceleration: 147 m/32(15G)
6 resistance e Duration: 11ms IEC61131-2
¢ Half-sine, 3 times each direction per each axis
Square wave AC: £1,500 V
Impulse noise DC:. +900v LSIS standard
Electrostatic . IEC61131-2
discharge 4kv (Contact discharge) IEC61000-1-2
Noise Radiated
7 . . IEC61131-2
resistance ~ ’
eleqtromagnenc 80 ~ 1,000 MHz, 10V/m IECE1000-1-3
field noise
Fast Segm Power supply Digital/analog input/output
transient/bust ent module communication interface IEC61131-2
. IEC61000-1-4
noise Voltage 2kV 1kV
8 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.

Ls 2-1
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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-PD02A

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

Mv?/mzogwg 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
3 | POoGe % | -2,147,483,648 ~ 2,147,483,647(puise)
% Speed range 1 ~ 2,000,000pps(1pps unit)
g Acceleration/decel .
& | eration process Trapezoid type
Acceerlgtriz:\)tri]ot?r/;]js 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
::_,T g Max. Input max 200 kpps
% ;5_, Input form Lin driver input(RS-422A |EC standard)
Input type CW/CCW, PLS/DIR, Phase A/B(4 multiplication)
e gomecion | 1om
Error indication Indicated by LED

Connection connector 40 Pin connector

I/0 share point Fixed type: 64 points

Consumable current 500 mMA(DC 5V)

Weight 659

2-2 Ls
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Here describes the 1/0 interface for external equipment.

2.3.1 Input Specifications

DC 24V/4.7mA DC 20.4~26.4V | =2DC16V/3.1mA | <DC 4V/1.0mA Approx. 5.1k <0.7ms
DC 24V/4.7mA DC 20.4~26.4V | 2DC16V/3.1mA | <DC 4V/1.0mA Approx. 5.1k <0.7ms
DC 24V/4.7mA DC 20.4~26.4V | 2DC16V/3.1mA | <DC 4V/1.0mA Approx. 5.1k <0.7ms
DC 24V/4.7mA DC 20.4~26.4V | 2DC16V/3.1mA | <DC 4V/1.0mA Approx. 5.1k <0.7ms
DC 24V/4.7mA DC 20.4~26.4V | 2DC16V/3.1mA | <DC 4V/1.0mA Approx. 5.1k <0.7ms
DC 5V/8mA DC4.25~55V 2DC 3V/3.5mA <DC 1V/0.7mA Approx. 670Q <0.2ms
>3 15 _» — — 33_;;3
2ims
DC 5V/10mA DC4.25~55V 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

T 22545 2254 | Dutyrate50%

2) Phase difference

B I I
L1

—> 2125/

If A phase input pulse precedes B phase input pulse, the
position address value increases.

If B phase input pulse precedes A phase input pulse, the
position address value decreases.
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2.3.2 Output Specifications

. Rated load Use load LUl Max. voltage Leakage current :
Signal current / Dash ) Response Time
voltage voltage range falling (On) (Off)
current
Deviation . )
0.1A(1 point) <DC 1V (rating)
~ ~ A -
cglfrigr DC 5~24V DC 4.75~26.4V / <0.4A 10Ts <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
D> 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
Pulse Forward | Reverse Forward | Reverse
st o LML UL
Cw/CCW
PLS/DIR PULSE
DIR Low r High High | Low
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2.3.3 Specifications on Interface with External Equipment

1) Pin Array of Connector

Pin Array Pin no. Signal Name Sigr_w_;\I d_irection Acti'o'n
Y | X positioning-external condition
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 | A18 | FP+ Pulse output (Differential Motion +) >
Bi7 | Al7 | FP- Pulse output (Differential Motion -) >
] B16 | Al6 | RP+ Pulse sign (Differential Motion +) >
—|| B> |AlS | RP- Pulse sign (Differential Motion -) >
2|l B14 |A14 |OV+ Upper limit <« e
=o(llB13 |A13 |ov- Lower limit < K
= =]l B12 |A12 |DOG DOG < Il
> o Bl11l All NC
e Not used -
o B10 Al10 NC
E E B9 A9 COM Common (OV+, OV-, DOG) -
==(llB8 |As |nNC Not used -
““{l|B7 |A7 |INP In-Position Signal < L
o)) Be | A6 g\‘gM Common (INP) }
B5 A5 CLR Deviation counter clear signal >
B4 A4 g(L)F,i,. Common (CLR) -
B3 A3 HOME Home(+5V) €« e
B2 A2 CHEME Common (Home) -
Bl Al NC Not used -
(2) Internal circuit of connector
(a) Pulse output
Internal circuit YPm NOIX Signal
W B18 A18 FP+ Pulse F+(CW/Pulse)
- B17 Al7 FP- Pulse F-(CW/Pulse)
W— B16 A16 RP+ Pulse R+(CCW/Sign)
: & B15 Al5 RP- Pulse R-(CCW/Sign)

2-5
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2-6

(b) External input signal

Pin No. o
Classification Y X Internal circuit Signal

— | Bl4 | Al4

] = OovV+ Upper limit
) (Y5&E)
—— >——| B13 | A13

oV- Lower limit

+—— >—| B12 | Al2 —Q—L@* DOG DOG

b B9 A9 COM Common(OV+,0V-,DOG)
_._l-Joi,_ B7 A7 — INP In-position signal

B — B6 AG IE‘ COM In-position Common
_02\,_ B3 A3 — HOME +5V |HOME (+5V)

— e B2 A2 IEV ESME 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 _
= = nternal 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 Yo B20 — MPG A+|Manual pulse generator A+ input
collector P (¢ &)
voltage AO— A20 MPG A- |Manual pulse generator A- input
type pesvl
iso—— —| B19 — MPG B+ |Manual pulse generator B+ input
L ) [y &>
v O Al19 MPG B- |Manual pulse generator B- input
MPG
Line driver i o+—— B20 — MPG A+ |Encoder A+ input
voltage type PAT |Ey
Vg O A20 MPG A- |Encoder A- input
| o—— B19 — MPG B+|Encoder B+ input
o (¢ &
! O—— :
. B Al19 MPG B- |Encoder B- input

LSis | 2-7
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(3) I/0 wiring by using I/O Link Board

(a) When using positioning function, easy wiring is available by connecting the I/O connector with smart link board.

The available 1/0 link and 1/O cable are as follows.

XGB 1/O link Connection cable
e The no.
Classification Model Name o i Name Length Content
For extension module
Positionin XBF- TG7- 40 C40HH- 1im connection
9 PDO2A 1H40S 10SB-XBI .
(40Pin)

Iltem Specification
Rated voltage AC/DC 125[V]
Rated current max 1[A]

Withstanding
voltage

600V 1 minute

Insulation resistor

100MR (DC500V)

Cable specification

1.25[m] or below

Terminal/screw

M3 X 8L

(b) Terminal array and specification of TG7-1H40S is as follows.

Torque 6.2kg.cm or above
Terminal material | PBT, UL94V-0
Weight 1869

(c) In case of wiring positioning module by using TG7-1H40S and C40HH-10SB-XBI, relationship of XGB 1/0
signal name and I/O link board terminal number is as follows.
The following figure describes signal allocation when TG7-1H40S is used as connection cable.
When you make the cable, make sure that wring is done as figure below.

Bl | B2 | BA | B4 | BS | B | B7 | B& | B9 | B0 | B11 | B12 | B13 | BM | BIS | Bl6 | BI7 | B8 | B19 | B2
M | AZ [ A3 | Ad | AS | AG | AT | AB | A9 | AID [ AN | AI2 | A3 | AN | AIS | AE | ATT | AIB | A19 | A0
Signal Name
v
PG HPG A .
B FP- | RP- | o¥- | NG | COM | INP | GLR | HOME | NG g FP- | AP= | o¥= | NG | COH | IMF | CLR | HOME | NG
LIE INF | CLR | HOKE | HPG ) ! . | THP | CLAR | HouE
NS FP+ | AP+ | e | DOG | WS | HC con | con | coR o EP+ | BP+ | 0%e | DOG | WG| NE con | ooy | cos
N AN S
Axis Y Axis X
2-8 LS|
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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 —T [+
K-AXS elzl=l=Nzl=
_ — -
- 7 w e
N / 11 =
[E1A [ A
% EE ,FJ o O I O O
{2 | 07097
E oo ) _,-"
[ ]
e[ o = % %
[ajf|= = =
[z ]f|= = . | -
s > 7 — >@
L1 ] b
[ i B 2 7 P
E oo ;"'
|| o o A
i o o -"{ l’{'
o= = % - —_
“ A 4 — )
= 3 ° = =
XAF—-PDO2&
. ——
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 P 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
] .+ 0/S download mode
@ Dip switch for O/S on o |
mode |
% . : operating mode
on__ore |

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.

2-9
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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.

This wiring diagram is written based on axis X.

SERVO DRIVE
XGT SER\/O SERVO MOTOR
—p» OR XDA-S Series y
AC power —» O3S \
50/60 Hz — T W
200V~230V G
—» Or
—> 0 L
I~ _F'ij :
| 24v = [
| -
XBF-PDO2A CN2
——— *note?
I INPORL— o
| INPCOM A6| - CN1
- T T |
: sy | S D ettt
| "~ | I CN1 I svonen
- | HOME +5V! \A3: 5 O rz0 | COWLIM/
| HOME coMO22 300 /Pz0 PTQLIM
MPG froteg | il CWLIM/
N 520/ Ve A+|| | | NTQLIM
! |
A EOMPa A | ) ALARM L EsTop O—
B POMPG B |
oV A MPG B |
—fF-==
| 24,25 A GND
PPFIN
PFIN
PPRIN
PRIN

*Note 1

The external input signal of XGT Servo Drive can be changed by setting the parameter of servo drive. The
number allocated in the wiring diagram shows the case when setting the parameter of servo drive to “Position
control setting mode (Ph07-01=27)."

For the details of external input setting of servo drive, refer to “3.8 Input Point Function Setting”

*Note 2

Noting the operation condition of XBF-PDO2A input signal may vary on the input signal parameter. refer to the
content of “4.5 1/0O Signal Parameter”.

*Note 3

The manual pulse generator (MPG) illustrates 5V voltage output type(open collector). If 12V/24V type manual
pulse generator (MPG) is used, the input voltage should be changed from 5V to 12Vv/24V. Connected 1 k@ for
12V, 2.2 kQ for 24V with MPG A+(pin B20), MPG B+(pin B19) terminal before connecting power (Adding pull-
up resistance is necessary)

2-10 Ls
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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(0.3m),

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

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

(6)In case of wiring the high voltage cable and power cables together, the induction 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 Ls
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3.2.2 Connection Example of Servo and Stepping Motor Drive Machine

» 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

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

Regenerative option

Servo mor tor
L
power ° U 1]
3 phase AC200————=3 1.9 MR-H-A v v
—_0 0 W W
= E
= L1
Detector
Within 10m =|I o CN2
XBF-PDO2A SG 11
SG 40
ot A1g looer linit a 0 g pExternal 66 stop [TEp 76
oV 713 |Loter linit o & &—o oW SON A
006 [ L s S O W S N S 15
p—o o lorae linit 7 13
—aofonerd lint_1Tp 38 HWithin 500
oW A9 1:[)!c24v_ Lo ofadoard linit ITgy 39
E VIS 20
< V0D 22
E\o— CR 37
SG 17
FP+ A18 PP 10 CN3 Nonitor output 10K
FP- A7 )l PPR 1 4 w1 F——0O
RP+ A16 NP 35 3 MO2
RP- A15 )l NPR 36 1 MOG
R0 49 ¢ Within 2m N
HONE +5V A3 " Lz 8
HOME COM A2 /l LZR 9
MPG At 820 Sl © &
MPG A- A20 r A © V0D 21
WPG Bt el Blo| Mo AAl 75P 23
MPG B— A19 ﬂ © Error ALM 48
RA2
MPG
:{E) - — N i
Analog torque limit (+) TLAP 27
+10V/mex current G 28
N15R 26
Analog torque limit (=) TLAN 29
~10V/mex current G 0
U 50
Within 2n
LS

3-3
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(b) MR-J2/J2S-oA Connection

3-4

HC-MF HA-FF
Series motor

\E e WR-J25-CA
_oq: i TEN U
ower 4
3 Dh:se 200VAC N EE tg x
I
L1
L2t PE
—0 cTe? PE P —] = -
D D o O
_E P 24%0‘@‘ B2 Electonic
o CN1A Servo ON signal OFF breaker
Within 10m Rl Cutoff by alarm signal Detector
|
XBF-PDO2A one
0PC 11
FP+ A18 PP 3
FP- A17 )l PG 13
RP+ A16 NP 2
RP- A15 )l NG 12
RO 19
COM 9
CR 8
SG 10
CN3
HONE +5V A3 = z 5 B 0 ( "D
HONE_COM B 7R B > 50 J £l
1 LG { GND Personal
ov+ 1 G | GND | computer
V- G [ 5 o U |: RS
DOG SO Plate 5 G CS
CN1E OR
CD External EMG stop T 5 |: R
oo O 5
r Reset - RES 14 S Monitor output
-~ Propot \on.a\. control o0 3 7 ) / n
y S THI — N
WPG A+ 820 © i LSP 16 14 cs { A
VPG A 220 I A ® Backward |imit TSN 7 e o I | § 10k
MPG B+ B19 J 8 HO SG 10 Plate ER -——)
WPG B- A19 j © SG 20 Within 2n
VoD 3 |
WPG con 13
AAL ALM 18
error RA: 75 )
zero speed etection RA3
In torque limit TLC 6
Analog torque limi PR i
+10V/max current TLA 12
LG 1
IR Plate
Within 2m
LS
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(c) MR-J3-0)A Connection

NF e
—F0 L1 Vot
Power P otor
3phase 200VAC 3
Y}
N(- >
" O
L 4
P2
T D
L1 €
L2t g
P(+) > EMG BWO
E C I z Z
Within 10m : b 24V0C 82 % Electronic brake
T o Cutoff by OFF alarm signal
Interface of Servo ON signal Detector
DC 24v + D1COM 20
XBF-PDO2A - DOCOM 46 o2
0PC 12
FP+ A18 | PP 10
FP- A17 — PG 11
RP+ A16 | NP 35
RP- A15 — NG 36
RO 49
CR 41 —
o3 RS( 422
HOME +5V A3 — Lz 8 i 23: | gg:
HOME COM A2 = R 3 . — 7, =
\ D/ 6 RON ,l SON
; gg P‘Bt i G / a0
ate
ovr A4 | Hiah limit 7 LG GND
8 TRE
ov- A13 o
006 ATo | Near point o " Within 30m
CN1
External emergency e e
on e . —— ServoON o0 = 1 Bc/:uTA
Reset RES 19 ES In case of using in the Absolute
ocav Proportional control e 7 2 LG system, Please install MR-J3BAT
% Torque limit i B battery.
MPG A+ B20 I sV © Forward Iivmivt P e
VPG A 220 J /; © Reverse limit = ) oNs USB
MPG B+ B19 HO) DOCOM 47 1 VBUS VBUS
VPG B- A19 —IT © 2 D- |/ -
Manual pulse generator DICOW 21 ¢ ot / o4
RAL 5 GND GND
Error Tt s e AL 48 1 R
Zero speed detection ¢ + o 8P 23 Sel Shield Shield
In torque limit TLC 25 .
Inposition range : : RA4—T1p 52 LM.'
- 1 P15 7 Mom't.or output
Analog torque limit o6 Maximum +1mA
+10V/max.current TLA 27
LG 28 MO1
SD Plate Le
Within 2m M02
Within 2m
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(d) MR-JoA Connection

Regenerative option

Servo_mor tor
p— R _ U [
power ? WR-JEA
3-phase AC20V o= v v
B ——] 0 ] W
< LEf
Detector
Within 10m N o
1
XBF-PDO2A N1
SG 13
0T SG 14
o o oo I°5oN 28
706 o ——ofesel  TRES 29
o > Torque limit TL 33
oforward linit LSP 30 Within 30m
] Lo  oBackward linit ITgy 31
VIN 34
< V0D 35
y —o——+— (R 32
|_O— SG 15
FPt BB PP 20
FP- A7 )l PG 19
RPY A16 f NP 22
RP- Al5 NG 21
I
RD 24
O 57| A3 i’ P15 !
HOME COM A2 ~ 0P 12
5V Zero speed RA1 V0 %
MPG A+ B20 1 © | detection ¢ 75P 26
VPG As 220 J © Error ALM 27
8
VPG B+ 819 o) RA2 SG 16
PG B- A19 —m ©
VPG
N1
N i
e TLA 3
Analog toraue limit(+) G 3
+10V/max current p—
Monitor max +imA 4o 4
LG 7
S0 18

3-6 Ls
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(e) MR-CoA Connection

power

single phase 200VAC(A type) or
single phase 100VAC(A1 type)

NF
/f\ o

N
—  0—0 QR

b

MC

Regenerative resistance (Option)

TET 1)
Ve
W

MR-CCA or MR-CLA1 I:%

W

CN2

Within 10m
YBF-PDO2A Je N
CN1
FPr AT | 3 5
Fp- AT7 5 =H o
APT A1 | P 7
AP Al 5 G 5
R 13
Ed B
22 W e
HONE 15V A3 i/ v [
HONE CON B = 0P 7
S~ s 11
VT A4 | per Linit a1 o Servo O G SON 17
0V- ATg [oter Linil . Forward Linit o =
006 At | % Backvard linit =y 7
Error, fAle ALM 2
L [vea 20
CoN A9
WPG AT 20|y Y I
WPG A- A20 N g ®
WPG BT 819 ®
WPG B- ol o ®
WPG
—* 24V power
_ supply

24V 0.2A or above

24V0C /

servo ON OFF
Cutoff by alarm signal

electronic brake

Detector
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(2) PANASONIC

(a) A Series Connection (Line Driver)

Max. 10m _|

XBF-PDO2A 1 MINAS A
FPT A18 21 | PULSE2
FP- AT7 9 | PULSET
RPT A16 FREER
RP- Al5 10 | SIGNT
HOME +5V A3 37 |oz-
HOME COM A2 23 | 0z+

35 | S-ROVE

34 | S-ROY-

6 o 29 | SRv-aN
WPG AT 820 1 SAV o— . E
WPG A- A20 H 5 ®| we a 8 | Ol
WPG BY 819 ) 7 | Comt
VPG B- A19 — o] 56
oVt At4 | Uooer linit a 1o
ov— AT3 Loter Linit e 1 o
D0G Atz |G o
> 246

COM A9 > P24V
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(3) VEXTA

(a) UDX2107 Connection

Max. 10m J
XBF-PDO2A | VEXTA UDX2107
FP+ A18 oW+
FP- A17 oW~
RP+ A16 com
RP- AT ———p5 CCW-
HOME +5V A —r p5V < s o H OFF+
HOME COM A2 55 < H OFF—
TIMING
COM
<+«——0H
v+ Al4 | Uooer linit Q 1 o Connect when required
oV IE) Lower limit e 1 o
00 iz P o
> 246G
COM A9 > P24V
5V
VPG At B20 T S
VPG A- A20 ©
o 8 VPG
VPG B+ 819 o)
VPG B- A19 —’T
(b) UPD Connection
Max. 10m J
XBF-PDO2A 1 VEXTA UPO
FP+ A18 Ot
FP- A7 o=
RP+ A16 COW+
RP- A5 1 CCW-
HOME +5V A3 L P5V< oo T OFFT
HOME COM A2 56 < T OFF-
TIMING
COM
<«——0H
MPG A+ B20 [ 5 @ Connect when require
WPG A 20 B ‘; ®
VPG Bt B19 L© | PG
WPG B- A19 j ®
oVt A14 |Lower Linit a1 o
oV IXE] Lower limit e 1 o
006 Atz | ER
246G
COM A9 > P24V

LSis
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(c) FX Connection

Max. 10m _|
XBF-PDO2A | VEXTA-FX
FPY ATB 2 | o
Fp- ATT 1| o
RPY AT6 10 | cowr
AP~ ATS 9| con
2 | ot
HOVE +5V A3 21 | o
HOME COM A2 0 o 33 [ H.OFF+
34 | H.OFF-
5 | ENC A
@ | ENC B
0Vt A14 | Uooer Linit a 1o 23 | ENC Z
V- AT3 |Loter linit o 1o 29 | P.END
00G Ao % 5 > poay 25 | ALARN
16 | ENC A
4 | ENC B
COM A9 >4 90 < 24 | ENC Z
30 | P.END
26 | ALARN
5V
WPG A+ B20 Y A 1@ 2 |G\
WPG A A20 1 SO we P5V < T | COMNON
WPG BY B19 o)
WPG B A19 —’7

3-10 | LSis
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(4) Hagen Motor
(a) FDA-5000/6000/7000 AC Servo Drive Connection

Max. 10m _l

XBF-PDO2A | FDA-5000/6000
FP+ A18 11 | PPFIN

FP- A17 10 | PFIN

RP+ A16 9 | PPRIN

RP- A15 12 | PRIN

HOME +5V A3 5 PZ0+

HOME COM A2 30 | pPz0-

21 RDY

<+ 22 | INPOS
«— 47 |0 SPEED

v+ Ata |Uooer linit o 1o «— 178 |emme
V- AT3 |Loter linit a 1o «— 1720 [Amw
D0G Atz |G S > poay 745 [Aconeo

—b 246 « 19 | Aco0Er

+————— 44 | ACODE2

COM A9 24 | GND24
17 25 | GND24

5 5 8| SVONEN
VPG AT 520 [, 1O o o ® | oA
w— el _elg| . 8 K
mn a o A

WPG B~ A19 —’T a 39 | ESTOP
o o 38 | ALWRST

0 o 41 | PP

o o 4 [T
19 | 1eAVIN

LSis o 3-11
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(5) YASKAWA
(a) CACR(R Series) Connection

Max. 10m
CACR (R Series)
XBF-PDO2A | Servopack
FPt A18 21 | PULS
FP- A7 9 | +PULS
AP+ A16 22 | SIGN
RP- A15 10 [ +SIGN
HOME +5V A3 1K 37 | PCOT
HONE COM A2 o o 8 | SON
o o 43 | AW RST
a 26 | N-0T
o, 41 | P-o1
oVt A4 |ooer Linit e 1o 7 | 2N
V- A3 Lower limit e 1 o
D0G A2 o
> 246
] 0 > P24V
5¢
WPG At 820 T S
wr— e le| ™
+
VPG 8- A19 —’T
(b) SGDA-oooP Connection
NF mC | |
power \U— f v
Ve
single phase 200VAC(A type) or —~ W
single phase 100VAC(B type) — 0—0 oI
SGDA-(TBP J\ﬁ_
Within 10m
XBF-PDO2A Je 1
1CN
FPr AT8 | PULS [
P A7 ~ *PULS 2
RP+ A6 f SIGN 3
RP- A15) — «SIGN 4
CLR 5
+«CLR 6
O 5| 7 f P00 2
HONE_COM A2 = *PCO 25
Ao 13
OVt A1g jlooer linit Qa 1 o servo ON o S-ON 14
o Afa plover limit o o, o Forward limit e o P-OT 16
DO0G A2 o Backward linit o o N-0T 7
Alarm reset o ALMRST 18
SG 19
COM A9 ,_
’ AL 30
Alarm code output b: ALO2 31
VPG AT ) 5V ) (Open Col lector) AL03 =
WPG A A20 Jr g ) SGAL 33
WPG B+ B19 o)
WPG B- A19 _m © PAO 20
«PAO 21
MPG Encoder output 80 5
«PBO 23
— 24V power
supply

24V 0.2A or above

3-12 | 5
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(c) >-1I Series SGDH AC Servo Drive Connection

max 10m
XBF-PDO2A - - SG0H
PPt A1 7 pus
TP A7 8 |/Pus PAT(+) 21
RPY AT 7 [SIGN pAT() 2
RP- AT5 2 |/SiaN SEN 4
5 [CLR SG 2
4 |/CR
P24V <
HONE +5V A3 3 L1 o1 £l
HONE COM A2 B pLe oz =
18 PL3 lAL03 39
25 |V-CNPF(/COINF)
oVt A1 Roer Linit e 1o 26 |V-OWP—(/COIN-) R0 3
oV AT Lot linit a 1o 27 |/TGON+ /PRO 34
006 Az | o > pasv 28 /Teon Feo ®
L | 29 |/s-Rov+ /PBO 36
30 |/S-ROY- [Fco 79
COM A9 > 24G 31w /PCo 20
32 A Pso 48
s /SO 49
WPG At B20 ! S 17 [reavin 55 7
PG A- A20 ®| e ——o —o—{ 40 [/5on
WPG Bt e 8o b—————o0 —o—] 41_[/P-ooN
WPG B~ A19 —’T 26 ¢ o I a3 pvor
94— o T2 paor
.0 —o—{ 44 [/ALNRST
———o0 —o—| 46 [INcL
o —o—{ 45 [Pl

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

- mr. T -
*EF-FDOZH - = BEDG
FP+ (3T 7 PLa
FR- T G BaTlt) 2
Pt 30 11 filan BaTl- 22
P #15 [Fl T REH 4
15 _JLR pe 2
14 _|reLR
P2l S
HOWE | »d kLot ar
HOE :0H A2 hLOZ an
] 33
25 R-GHPHIGOIRE
ot 1 U Linlk 1o El T e ] Pac ]
- 13 phoeer Llmlt ‘5 27| Tack+ [P0 a4
e el J—— - ElEE o a5
44— | & [ra-FOwt (PO L
a0 |[1B-FDw ] [
O [ £ 244 a1 pLHE [P 20
32 pLH-
WPE At 520 & 47 [t 1N fa |
HPE A s | L & ——& =1 a0 |-l
| B R 0 ]
WP Bt B Hi — 41 |IP-0M
WP 8- * 18 —IT 24 —— a0 43 poT
f—PFp—a___pn | 42 P-0OT
b———a v 44 [fALH-RT
p——a v 48 [fHeL
L™ v—] 45 il

Ls 3-13
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(6) LS MECAPION

(a) XDL-L7S Series Connection

XBF-PD02A
(Line Driver)

:'___ ' HOME +5V
| |
[ HOME COM

11”7 INP
! |
:___ : INP COM

DC 24V XDL-S
(XGT Servo Drive)
+24V ¢—> GND24 +24V IN
m {+2avIN E—T Notel)
| | POV =g TalARM~
Twisted
- L1 e 5[]
| | N
FP+_ | A18} PF+ 9 1
— [ | : : (0O3 ZSPD
FP- Al17 PF- 10 =1,
o - B 2| e ]
RP+ |A16 } } PR+ |11 =50 _C
[} [}
rRP- | AL5} l l PR- | 12 1™, {_E ALOO
o o S g g EEEN X0
| | T"F‘,’:tred Encoder Z +—{ 14 | ALO2
A3 | I I Z0 4 il
25 | GND24
A2 | | ) /20 3 _::
| | +24V IN Nore 2) [ ** TLMT
+24V O | : Digital Input Notel, 2) o VLMT
OV+ Al4 Fo———o0— : _l_o/o_ SToP 78 *ok INSPD
I I NG 5 DI9 * | WARN
| cwam | 19 DI8
| l ccwLum| 2o DI/
l 4 lo—"o—{ DR | 46 DI6
| ¢+—1s o— ALMRST| 17 DI>
| o o EGEARL x (D14) Analog Output
DI3
| +—o— o EGEARZ| ~ o 28 | MONITL
VPG Ar [s0}e—®!sv | e _e— PCR | & oo 29 | MONIT2
MPG A-_|A20 H—O)! A | o o—{ svon | &7 37 | GND
MPG B+ [B19 —_ﬁ-@: B | | 34 [ +12vA
e
MPG B- JA19 1©10v I I PCON CN1
pinky GAINZ | ** 35 | -12vA
MPG | [
T_LMT | ** Encoder pulse
| I MODE o Output
N P RN
I I ZCLAMP| **
33 /AO
I I SPD3 | 21
| | SPD2 22 30 BO
| | SPD1 | 23 1 e
o S e
| | RDY+ | 40
| | 36 SG
A7 RDY- | 41
— l l TN (DO3)
A6 } t t N S
|| GND24 | 24
|-10V r +10V

[ 1]
[ & ]

)4]}:.

Note 1) Input signals DI1 to DIA and output sighals 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.
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3.2.3 Encoder Input (DC 5V Voltage Output) Wiring Example

follows.

When Pulse Generator is a Voltage Output type, wiring example of positioning module and Encoder entry are as

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

Pulse generating point
XBF-PDO2A

’—
Twist shield cable
A Phase+-A5, ~ - — 7\ OUT;\/‘
ase-

o 'A Ph

e
E B Phase+—Y - - N | 1IOUTB

<
o8]
1)
0
Q
n
P

|||—0— ;
r——

oV

5V

e

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-PDO02A Pulse generating point

Twist Shield Cable

A Phase+-—, ~ - —- OUTA+
o 'A Phase - [ OUTA-
B Phase+—+— ~ - — | 1OUTB+
o 'B Phase - |_0 OUTB-
F.G oV 5V
= 5V DC

Before Wiring, please consider maximum output distance of pulse generator.

3-16 | 5
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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

Transmitting data and command Reading current status
=BF-PDOZ2A
l/f__ Internal buffer ——-.\I
[Operating parameter l | Command buffer I
| Operating data I | Status buffer I
Power on/Reset Power on/Reset

S
ROM teaching @
FL&SH

Operating parameter

Operating data
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4.2 Basic Parameter

P 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
(@) 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

(a) 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
um inch degree

Travel per rotation

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 #m, it is required to
adjust the unit multiplier so that the travel per rotation (Al) does not exceed 20000000.0 #m,

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

Ex2) In case that (AL) = PB x1/n = 25000000.0 um(= 25000 mm),
(AL) = (Al) x (Am) = 25000000 %10
= 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.
(a) 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
|‘_L’| - » Time
Indirect start j "
In operation #
M code On signal Pl
Y
M code No. :>< m >< n < 0
M code OFF command f ‘ f
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i |
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

| :

Indirect start j

M code on

A

M code on signal A ‘ M Q v‘ “
M code No. 0 >< m < 0 ; v
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 Ls
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+
Speeds
F
. . — F.‘ Speed limit +
Ella_s sgeed setting+— {’I Positioning speed+ i }
\) ‘:f Homing speed+ i \1: Bias speed nate
g JOG Speeds ! \\ aefting actione
7 7 Intgimalation operation spe ed+ \
) L Y

[y

Bias speed+
¥

Times

] ]
iﬂu:n:eleratinn firn ef ) Deceleration time«:'

3 -

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

(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".)

4-7
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r

S

/

f_' Speed limit

\

\ Setting speed
N

e e

A

Actual acceleration time

Actual deceleration
time

Time

I

Acceleration time

*

A

Deceleration time

(9) Software Upper/Lower Limit

4-8

(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.

P et i

P At i

P e i

A R s

Software lower limit

Software upper limit

and the pulse output of positioning module shall be disabled.

value, then it wouldn't detect high/low 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

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
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(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.

%// _ /é 1m movement right side (normal) Diecion change

e 1m movement left side (reverse) Backlash

2 . ) R

A

A i i
A
A i i
A i i
A i i
A i

A i i

Transfer amount including Backlash | compensation
amount

P et i Iffffffffff/
Pt gttt gt gt g et i
e e e /
Pttt gt gt g et /
e et e e
R R R ]

Backlash

B e e e g g g g g g o

(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 paositioning is completed after dwell time.

Speed
A

Dwell time

f » 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

AN

™
I
¥
I

Speed

» Time

Start f :

In operation 5:4

In-position signal

Iz

L o — — [ — — —

Positioning completion

4-10 Ls



Chapter 4 Positioning Parameter & Operation Data

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

Speed

SN

Start :
‘

T
|
|
|
|
In operation 4 ?

In-position signal § 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

/ \ Dwell time
» Time

g
K4

Speed

.

Start :
|

]
'
'
'
"
.

|
|
In operation 4 {

|
During dwell m

In-position signal f

\.l/
S
¥4
Positioning completion # %

"
]
H

l
I
.
[
]
[

[}

[}

[}
.
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4-12

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

Speed

/ \ Dwell time
| " N » Time
¢ "N 4|

|
Start f: {
/! ;

In operation 19 :

.
0

e o

During dwell

.
o==e |
. .
. .
! S
o

In-position signal

o
.
|

Positioning completion

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

Speed

Dwell time

R
e

.
——r-——3

» Time

)
—
2

A

In operation 19

During dwell

- .

:311

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
» Time

P LT

4"
:: \
et m

L] L] \
et F.-
L] L] \
ko= owm
| = _u L

During dwell

4
3

In-position signal

.

Positioning completion

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

Speed

/ Dwell time
T » Time
I\

R
| |
Start T, :

',:I l
In operation 54 :

During dwell

A

’

-

-

0y

.-
e
.o

.
.
N,
.
Se

’

.

In-position signal

-
.
j—;|

Positioning completion

(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 of DOG On

Detect Home by DOG 2: DOG
Detect Home by Home and

1:DOG/HOME(On)

L 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.
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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.

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

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.

(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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Origin high speed

Speed
return

Origin return
Dwell time

S

.
::i:jl

Origin correction

Origin low speed '
quantity

return

s

» Time

R

Start f :
|

]

In operation

that Origin ¢
return

—.
L

-

.
.
~ L’

.~ ' Seac
Scealae’

oo c.an
. -

Approximate origin

e

-
.
o
..
.eo
-

..

.- c~.an
S

During dwell

P
.

Origin

-

Completion of
origin decision

(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)
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(10) JOG Low Speed
(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)

| 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

Iltem 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 . O Notinclude
encoder
@ Include
Start spot
Min value of
encoder
|
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2) In case of decreasing encoder value

Max value of A

encoder

Start spot

Min value of

encoder

. O Notinclude

@ Include

(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

Phase B input pulse

T L

L

Count value 7 |

8

f
>E< 9

9>E<8>E<7

X 6

4——Increase

4-18 Ls
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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 T ‘
: : : 1 1 [} [}
[} [} [} [} [} [} [}
) ) ) ) ) ) )
Phase B input pulse i Off i i i On i i i
[} [} [} [} [} [} [}
Count value 7 X 8 X 9 X 10 X 9 X 8 X ’ X 10
%Increase—ﬂ —Decrease—| Increase——

3) PHASE A/B 4 multiplier
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.

| | | T
Phase A input pulse ! ! ! !

Phase B input pulse

+

()
()

<

-
{ -—————

Count value

4——  Increase >|| Decrease———

(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 1/0 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 i
_ . 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 1/0 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 0O:absolute, 1: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 ‘O’'with indirectness maneuver, maneuver at the same time, positioning

same period, it means current operation step.
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)

Coordinate

(a) Coordinate of position data includes absolute coordinate and incremental coordinate.

4-22

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).
> Software Package Setting

0 1000 8000
| + | | I | | I | |
I I I I I I I I I
4 Transfer amount: 7000 4
| |
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

!

Revers< »>

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

4

S 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
(&) 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
HONH.

(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)
c1 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)
c7 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)
ccC 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.
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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
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(e) Use of State Information

1) Operation State Bit Information (Lower

5-4

Memory Address

AXis X AXis Y

Information

140 180

Operation State bit Information (Lower)

Bit 0 In Operation

Bit 1 Error State

Bit2 | positioning Completed

Bit3 | M Code Signal

Bit 4 Homing State

Bit 5 No Use

Bit 6 Stop State

Bit 7 No Use

Bit 8 High-end detection

Bit 9 The lower limit of detection

Bit 10 Emergency Stop State

Bit11 | Forward/Reverse

Bit12 | Acceleration State

Bit 13 Constant Speed State

Bit14 | peceleration State

Bit 15 Dwell State

[0: Stop, 1: In Operation]

[0: No Error, 1: Errors]

[0: Positioning not completed,
1: Positioning completed]

[0: M Code Off, 1: M Code On]

[0: Homing not completed
1: Homing completed]

(0]

[0: Stop State not by Stop Command,
1: Stop State by Stop Command]

[q]

[0: No Detection, 1: Detection]
[0: No Detection, 1: Detection]
[0: Normal, 1: Emergency Stop]
[0: Forward, 1: Reverse]

[0: No Accelerating, 1: Accelerating]

[0: Not Under Constant ,
1: Under Constant]

[0: No Decelerating, 1: Decelerating]

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

Information

Operation State Bit Information (UPPER)

Memory address
Axis X Axis Y

141 181
Bit 0 In position control
Bit 1 In speed control
Bit 2 In liner interpolcation
Bit 3 Not used
Bit 4 In circular interpolcation
Bit 5 Homing
Bit 6 In position synchrous
Bit 7 In speed synchrous
Bit 8 JOG low speed
Bit 9 JOG high speed
Bit 10 In inching operation
Bit 11 Not used
Bit 12 Not used
Bit 13 Not used
Bit 14 Not used
Bit 15 Not used

[0: Not in position control, 1: In position control]

[0: Not in speed control, 1: In speed control]

[0: Not in linear interpolation, 1: In linear interpolation]

[0

[0: Not in circular interpolation, 1: In circular interpolation]

[0: Not in homing, 1: Homing]

[0: Not in position synchronous, 1: In position synchronous]

[0: Not in speed synchronous, 1: In speed synchronous]

[0: Not in JOG low speed, 1: In JOG high speed]

[0: Not in JOG high speed, 1: In JOG high speed]

[0: Not in inching, 1: In inching]

[0

[0]

[0]

[0]

[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
Bit1 > Main axis 2: Axis Y
information 4: Encoder
Bit 2
J
Bit 3 Axis information [0: Sub axis, 1: Main axis]
N
Bit4
= > Not used [0]
Bit 15
J
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4) External I/O Signal State

Memory address Information
Axis X Axis Y
143 183 Axis information
3\
Bit O
Bit 1
> Not used [a]
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]
3N
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: Devigtipn 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 I/O signal for the exchange of data between Positioning module and main

unit.

5.2.1 Contents of 1/0O Signal
(1) /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 A
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
AXxis Input signal .
Description
XBC Type | XEC Type
Uxx.00.0 ~ | %UXx.y.0~
- Uxx.00.E | %Uxxy.14 | Notused
Common Uxx.00.F %UXx.y.15 | Positioning module ready
5-8 LS
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5.2.2 Use of 1/O 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 ngh Speed .................... e

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
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(2) Positioning complete signal clear

(@) It is 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
I—{ | [ GET n1 n2 D n3 ]—I

Form Description Available area
nl 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

M, P, K L UN,D,R

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.

Example

Set the number of data as 5 to read 5 Word from current position to step number.

MO0000

< Current position

above;

MO0001

CUTTENT poSIon

(below)

M0002

[«@—— Current speed (below)

MO0003

l«@—— | Current speed (above

M0004

l@—— |  Step No.

MO0005

M code

Operating condition

h344
h345
h346
h347
h348
h349

2  h344 M0O000 5 ]—l

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 M0000.
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6.1.2 Internal Memory Write (PUT, PUTP Command)

Operating condition
I—{ ———{ Pt 1 n2 s n3 ]—l

Form Description Available area
nl |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,D,R
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 DO0000~D00015.

Example

DO00000 —— | Teaching datal(lower) | h280
DO00001 ———————— ¥ Teaching datal(upper)| h281
D00002 ————— | Teaching data2(lower) | h282
D00003 ——————— | Teaching data2(upper) | h283
D00004 ———— | Teaching data3(lower) h284
DO00005 ———————— | Teaching data3(upper)| h285
DO00006 ———————— | 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—{ —— Pur 1 280 DooOOO 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 Slot, _command axis, step number, RAM/ROM, position/speed, number of
teaching

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 valug, item to change
TSP lgggaing signal parameter Slot, command axis, 1/O signal parameter change value

TCP Common parameter teaching Slot, command axis, common parameter change value, item to change
TMD 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 DOD000.0 DO0000.1
P | 1/} /) L ORG ‘
Start Pz Xin Puds X emor
1 Homing operatin
(2) Description
Device Description

MO00000 Axis X homing start input
D00000.0 Axis X in operation
D00000.1 Axis X error

Command ORG Homing start
OP1 | Slot Constant WORD | Slot No. installed with positioning module
IR OP2 | Axis PMLK, con;tsnt, D.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.
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6.3.2 Floating origin setting (Command : FLT)
(1) Program

MO0 DO0OOD.0 DOO000.1 0T ;
—P | 1/} 1/} -
Floating Pods X Pods ¥ emor
onigin operating
setting

(2) Description
Device Description
MO00001 Axis X floating origin setting
D00000.0 | Axis X in operation
D00000.1 Axis X error

Command FLT Floating origin setting

OoP1 Slot Constant WORD Slot No. installed with positioning
Operand module

0oP2 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

(2) Description

Device Description
M00002 Axis X direct start input
D00000.0 Axis X in operation
D00000.1 AXxis X error state
Command DST Direct start
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 qul PMLK,constant,D,Z,R,ZR DINT | Goal position
Operand position (-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. timel | 0: Acc. Timel 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. Timel, 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
(1) Program

- IST)

i e i ST | : D01300
171 141 151
Indirect Hods Xin Pods ¥ emar COperation
start operatin step
0 number
(2) Description
Device Description
MO00003 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 number PMLK,constant,D,Z,R,ZR | WORD | Step No. to operate (0~150)

* 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

g e e
Interpolatio  operatin operation number
|- n
(2) Description
Device Description
MO0006 | 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
OoP2 Axis PMLK, constant, WORD | Command axis (0: axis X, 1: axis Y)
D,Z,R,ZR
Operand oP3 Operation PMLK, constant, WORD | Linear interpolation step number (0~150)
step D,Z,R,ZR
op4 AXxis PMLK, constant, WORD Operation axis setting
setting D,Z,R,ZR (Bit0: axis X, Bitl: 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-PDO02A 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[?[;DID? DD?E’[?D.D DD[;-}E;D.D DE?E’[?D.-I DD[I!-}[!iD.‘I | oIN 1 : 001500 .
Circular Auis Xin AdisYin  feds Xemor  Awis Y emor Step
imterpolatio operatin operation number
k 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
OoP2 Axis PMLK, constant, WORD | Command axis (0: axis X, 1: axis Y)
D,Z,R,ZR
Operand oP3 Operation PMLK, constant, WORD | Circular interpolation step number (0~150)
step D,Z,R,ZR
op4 AXxis PMLK, constant, WORD Operation axis setting
setting D,Z,R,ZR (Bit0: axis X, Bitl: 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

0Bit

Not

used AXxis Y

AXxis X

Since XBF-PDO02A 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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I |
6.3.7 Simultaneous Start (Command : SST)
(1) Program

OO0 Do O D0 100.0 DeeeeeD. C0100.1 | _
e ——/ /=T ;
(2) Description
Device Description
MO00004 Simultaneous start
D00000.0 Axis X in operation
D00000.1 AXxis 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,consIt?ant,D,Z,R,Z WORD Command axis (0: axis X, 1: axis Y)
0P3 Axis X step PMLK,consIt?ant,D,Z,R,Z WORD Axis X operation step number (0~150)
Operand - - -
OP4 AXis Y step PMLK,consIt?ant,D,Z,R,Z WORD Axis Y operation step number (0~150)
OP5 Axis Z step PMLK,consIt?ant,D,Z,R,Z WORD Axis X operation step number (0~150)
oP6 sg\t)t(ilr?g PMLK,consIt?ant,D,Z,R,Z 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

MO0008 DODD00 0 DODD00. 1 DO0001 .1 VTP I
7| N /1 N |
Speed/post  Awxis Xin Pods ¥ emor Speed
ion operatin cortrol
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
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 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

MOD00G DO0oo0.0 DOo0o0A DOooo1.0
—P| N /1 | | L ‘
Position/sp Hods Xin fois X emor  In position
ead operatin control
- gwitching
(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

j)'[;DIDA DD[I!-DDD.D DD[;-)E:-)JE;DJ [ st 1 001500
DEC. stop Puis Xin Pods ¥ emor DEC. time
| operatin
(2) Description
Device Description
MOOO0OA 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 0oP2 AXxis 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

MDE‘DIM ° D?DDID'D DD[?&[?N | DsT 1 Do1100 D01200
Direct start Huds Xin Puis ¥ emor Aoz target Pz X
operatin address operation
0 speed
MDE‘DIDC DDII}}DII}.D DD[I:}[:iDJ oF 1 1 pr— 1
Position Az Y in Podis Y emor
11 gynch 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 AXxis Y error state
Command SSP Synchronous start by position
OP1 Slot Constant WORD | Slot No. installed with positioning module
OP2 AXxis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
Operand | OP3 ,\gilsr?iti)xrzs 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,Z,R,ZR | WORD | Main axis (0: axis X, 1: axis Y)

% 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

_M[;E.DIDZ DD?DDID'E' DE?E,DID'1 1 oot100 001200 I_
Direct start Puds X in Puds ¥ emor Fods tanget Podz X
operatin address operation
speed
M[?I;DIDE DDII}} DI[:-_[:- D[:-[I::f DiD.‘l - 1 1 1 ; L
Speed Puis Yin Auis Y emor
synch. operation
(2) Description
Device Description
MOOOOE | Axis Y speed synchronous start
input
MO00002 | Axis X direct start input
D00000.0 | Axis X in operation
D00000.1 | Axis X error state
D00100.0 | AxisY 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: axis X, 1: axis Y)
Operand OP3 | Main axig ratio | PMLK,constant,D,Z,R,ZR | WORD | Speed sync. main axis ratio (1~65,535)
OP4 S;gi‘;r?;rt‘i%te 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 ~ 1 : axisX ~ axisY, 9 : Encoder)

2 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

MDE.DIDZ DD?D[?D'D Dﬂ[ﬁm [ DsT 1 I DO1100 DO1200 i I I I_
Direct start Podiz X in Pods ¥ emor Pods target Pods X
operatin addrezs operation
0 speed
MDgDIEF DD[I:'EfEiD.D DD[I:IEDIDJ [ or 1 : — I-
Position Pois X in Pz ¥ emor Ovemde
overide operatin goal
1 position
2) Description
Device Description
MOQOOOF Axis X position override input
M00002 Axis X direct start input
D00000.0 | Axis Xl in operation
D00000.1 AXxis 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
OP2 AXxis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0; axis X, 1: axis Y)
Cperei] Position Goal position value to change
oP3 PMLK,constant,D,Z,R,ZR | DINT P . 9
value (Absolute coordinate)

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

(a) If position override is executed before reaching goal position, goal position shall be changed with 20000 for positioning
operation. 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

_M[:E.DFZ DD?DE;D'D Dn?guim | st 1 D01100 D01200 i i i l_
Direct start Pz ¥in Pz ¥ emor Pois target Pois X
operatin address operation
0 speed
_M[:E‘DI‘IZ DDI?I[E)[?D.D DD[I:I[iL:iDJ on ] p— l-
Speed Fuds ¥in Puig ¥ emor Qvemide
1 overide 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
OoP2 Axis PMLK,constant,D,Z,R,ZR WORD | Command axis (0: axis X, 1: axis Y)
ORI OP3 Speed
value PMLK,constant,D,Z,R,ZR | DWORD | Goal speed value to change

% 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[?E.Dlnz DD?EPID'D Dn[ﬁm [ osT 1 DO1100 DO1200 L
Direct start Pods Xin Fods ¥ emor Fods tanget Fods X
operatin address operation
0 speed
M[?E,Dlu DD?EDID'D Dn[ﬁm P50 1 i 002800 DO1600 l_
PSO start Az Xin Puis X emor Crvemide Ovemde
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 Slot No. installed with positioning
module
Operand OoP2 A)l(i.s PMLK,constant,D,Z,R,ZR WORD | Command axis (0: axis X, 1: axis Y)
OP3 P\?;'Sgn 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

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

(@) 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 with SRD command.
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6.3.16 Inching Operation (Command : INCH)

(1) Program

MEE‘DIM DI}[I)EKEED.D DD?E:PIDJ R ] : 001000
Inching Puis Xin Huis ¥ emor Inching
1| start operatin amount
(2) Description
Device Description
M00014 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 OoP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
OP3 P\?;'Sgn PMLK,constant,D,Z,R,ZR DINT | Position value to move for inching operation

3 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

MOo018 DODO00.0 DODD00. 1 _
P |41 |41 | SN 1 1 DO1300
Start step Pz Xin Puis ¥ emor Puis ¥ step
change operatin number

(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

Command SNS Start step No. change
OP1 Slot Constant WORD | Slot No. installed with positioning module
Operand | OP2 AXxis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Step No. | PMLK,constant,D,Z,R,ZR | WORD | step No. to change with start step (1~150)

3 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

Mooo15 D00000.0 0000001 _

PI I./)I I/)I | SNS 1 I D01300
Repeat Pz X in Pois X emor Puis X step
step no. operatin number
change

2) Description
Device Description
M00019 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,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)

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

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

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

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

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

d) 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.

P
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6.3.19 M code Release (Command : MOF)
(1) Program

MOD01A DO0000.0 DO0000.3
P /1 1/} L '
M code Pods Xin M code on
1 release operatin

(2) Description
Device Description
MO001A | 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)

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

(1) Program

M[;[;D;B DD[I:TID_[:' DD[I:?”DIM e 1 p—
Cument Pods Xin Podis X emar Pasition
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 axisl preset position value
Command PRS Current position preset
OP1 Slot Constant WORD | Slot No. installed with positioning module
Operand | OP2 AXxis 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

% 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

_W}|E.DI1C EFRS 1 I DO0Z510
Encoder Encoder
| preset poasition
(2) Description
Device Description
M0001C Encoder preset input
D02910 Encoder preset position value
Command EPRS Encoder preset
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)
Qs OP3 Setting DWORD | Encoder value to change
value PMLK,constant,D,Z,R,ZR

% 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

MEiE;D;D DD?E;EiD'D DD??,FED'1 | TEA 1 DO3000 001300 DO300 D03012
Single Hads Kin Auds ¥ emor Teaching Puis ¥ 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 bab= WORD | Slot No. installed with positioning module
OP2 Axis WORD
PMLK,constant,D.z,R,2 Command axis (0: axis X, 1: axis Y)
R
OP3 | Teaching | pyik constant,D,z,R,z | WORD | Data value for teaching
value R
Operand | OP4 | Teaching | pyk constant,D,z,R,z | WORD | step number for teaching (0~150)
step R
OP5 | Teaching | pmLK constantD.ZR.Z WORD | 0:RAM teaching 1:ROM teaching
method
R
OP6 | Teaching | pyik constant,D,z,R,z | WORD | o:position, 1:speed
item R

% 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

| TWR 1 D02000 5|l
Wiite
Teaching
0 data
_M[;E.DIED DD?!D;EED'D DD?E;EED'-I | TEAA 1 DO1300 Do30o Doamz2 Do34 I_
Teaching Hods Xin Fois ¥ emor Pz ¥ step Teaching Teaching Mumber of
amay operation number method itemn teaching
(2) Description
Device Description
MO001F | 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 AXxis 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
OP8 ﬁi@?ﬁ;gf PMLK,constant,D,Z,R,ZR | WORD | Number of step for Teaching (1~16)

3 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
jﬁ'[gl}lz[:- DE[I:IE;EED'D DD?E;[?DJ | TEAA 1 DO1300 D0300 DO3am2 003014 I_
Teaching Fods ¥in Hods ¥ emor Pods ¥ step Teaching Teaching Mumber of
amray operation number method ttem teaching
(2) Description
Device Description
MO001F 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
OP2 AXis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0; axis X, 1: axis Y)
Operand | OP3 Device PMLK,D,Z R,ZR WORD | Leading device No. with teaching array data
OP3 Nur(;]:tzr of PMLK,constant,D,Z,R,ZR | WORD | Number of data to save

% 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.

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

(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

LS
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Internal Memory Writing”. If use PUT command in the example program above, it displayed like the picture below.
The example program below the X-axis to the internal memory from hOOCO to hOOC9 of address D2000 from
teaching data 1 (low) to teaching data 5 (high), 10-word data is stored.

el | putP 1 h0OCE D02000 10
.I. ] I L
Write
Teaching
data
< Teaching Data Memory address >
Memory address (HEX)
X AXis Y Axis Teaching data
Co 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

M?DE]N DD?DE;D'D DD?DE;D'1 | TEP 1 DO3000 Do32
IP I I,«’))I I,-’))I L
Basic Hods Xin Fods ¥ emor Teaching Teaching
parameter operation data item
teaching
(2) Description
Device Description
M00021 Axis X basic parameter setting input
D00000.0 | Axis X in operation
D00000.1 AXxis X error state
D03000 Parameter value
D03012 Parameter items
Command TBP Basic 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 Pa\r/zmgter 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)

% 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\;e;;r:]neg 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
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Setting _
Value Items Setting Range
19 M code output mode 0: None, 1: With, 2: After

(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
CO 100 ..
o1 101 Speed limit value 1 ~2,000,000[pulse/s]
Cc2 102 .
C3 103 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 igg SW upper limit
CE 10E -2,147,483,648 ~ 2,147,483,647 [pulse]
CE 10F SW lower limit
DO 110 Backlash compensation 0 ~ 65,535 [pulse]
Detect upper/lower imit
D1 111 during  constant  speed | O: Not detect, 1:detect
operation
A 0:Dwell time, 1:Inposition,
D2 112 Pos(ljt!:?nlng complete 2:Dwell time AND Inposition, 3:Dwell time or
condition 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

MDE.DIZ DD?IE[?D'D DD?{I?;E;DJ | THP 1 0 DO3000 Doanz2
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
OoP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
SRSy OF3 Pa\r/zmzter 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)

% 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/I_—|QME(Off), 1:DOG_/H_OME(On), 2: DOG
3: U.L.Limit/Home, 4: U.L.Limit
9 Homing direction 0:CWw, 1.CCW
10 JOG high speed _
T 306 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.

(9) 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
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parameter should be saved in the following address.

Memory address
(HEX) Contents Setting range
Axis X | AxisY
co 100 Origin address -2,147,483,648 ~ 2,147,483,647 [pulse]
C1l 101
C2 102 . .
C3 103 Homing high speed
1~ 2,000,000[pulse/s]
c4 104 Homing high speed
Cc5 105 g hign sp
C6 106 Home compensation
Cc7 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
gg 188 JOG high speed
1~ 2,000,000[pulse/s]
CE 10 JOG high speed
CF 10F gnsp
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
o o0 oonee ERE
171 141 151
Input signal Fodiz Xin Pods ¥ emor Teaching
parameter operation data
nl 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

Not usedl
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6.3.28 Common Parameter Teaching (Command : TCP)
(1) Program
M?DDlzd DD?DE;D'D DD?DE;D'1 | TCP 1 DO3000 D03012
1P 11 11 .
Comman Hods Kin Hods ¥ 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 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 Pa\r/zmgter PMLK,constant,D,Z,R,ZR | DINT | parameter value to change
OP4 | Parameteritem | PMLK,constant,D,Z,R,ZR | WORD | Parameter item to change (1~4, hFF)

3 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 ltem 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

c0 100 Encoder max. value

C1 101

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

c2 102 Encoder min. value

C3 103 '

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

_W]|IDPDI25 DD?EI,EiD'D DD?E{I];DJ | TMD 1 DO3000 Do3amnz2 001300
Operation Podiz X in Posiz X emar Teaching Teaching  Awis X step
data operation data item number
teaching
1]
(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
OP1 Slot Constant WORD Slot No. installed with positioning
module
OP2 AXxis 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,constant,D,Z,R,ZR | WORD gﬂi@&on data step No. to change

% 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 Item Setting range
1 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
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Setting value Item Setting range
14 Cir. Int. mode 0:MID, 1:CENTER, 2:RADIUS
15 Cir. Int. direction 0:Cw, 1.CCW
16 Repeat step number 1~150
(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

€0 100 Goal address

C1l 101

c2 102 Gir. Int. aux. point -2,147,483,648 ~ 2,147,483,647 [pulse]

c3 103 - Int-aux. p

C4 104

c5 105 Speed 1 ~ 2,000,000 [pulse/s]

c6 106 Dwell time 0 ~ 65,535[ms]

C7 107 M code number 0 ~ 65535

C8 108 Cir. Int. turns 0 ~ 65.535

Cc9 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
MO002e DO0o00.0 DOoo00A
. |/ |/ | WRT 1 0 DO3300
Flash Save Aoz Xin Aods ¥ emor Huds setting
] 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
0 OoP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
perand Selection Axis to save data
OP3 axis PMLK,constant,D,Z,R,ZR | WORD

3 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

AXxis '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

MDDPDIL [ 1
| 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)

% 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.

6.3.32 Error Reset (Command : CLR)
(1) Program

_I"JH]"DPDIEB D[‘.'[I:-DI]iDJ T 1 : 1 L|
3| Emorreset  Awis 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
OoP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
ORI Cancel output 0: Not cancel output inhibition
OP3 . e PMLK,constant,D,Z,R,ZR | WORD | .- A
inhabition 1: cancel output inhibetion

% 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.
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6.3.33 Operation State Reading (Command: SRD)

(1) Program

M[?EIDIEE | SRD DO4000
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)
ORI Leading No. of device to read and save the current
OP3 | Device PMLK,D,Z,R,ZR WORD '
state value

3 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
Dev!ce t11 DINT Encoder Value
Device + 12

(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.

| vooss [ e ho1Co 004000 3l
[ |
Operation hwisl 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/O 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 humber on which positioning module is
installed is set.
- Setting range: 0 ~ 7
Axis number used
AXIS | USINT | -1~4:axisl ~ 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 Opergt'lon
condition
1 APM_ORG Homing start Edge
2 APM_FLT Floating origin setting Edge
3 APM_DST Direct start Edge
4 APM_IST Indirect start Edge
5 APM_LIN Linear interpolation Edge
6 APM_CIN Circular interpolation Edge
7 APM_SST Simultaneous start Edge
8 APM_VTP Speed/position switching control Edge
9 APM_PTV Position/speed switching control Edge
10 APM_STP Deceleration stop Edge
11 APM_SSP Position synchronization Edge
12 APM_SSS Speed synchronization Edge
13 APM_POR Position override Edge
14 APM_SOR Speed override Edge
15 APM_PSO Positioning speed override Edge
16 APM_INC Inching operation Edge
17 APM_SNS Start step No. change Edge
18 APM_SRS Repeat step No. change Edge
19 APM_MOF M code release Edge
20 APM_PRS Current position preset Edge
21 APM_EPRE Encoder value preset Edge
22 APM_TEA Position/speed teaching (ROM. RAM) Edge
23 APM_ATEA Position/speed teaching (ROM. RAM) (Array type) Edge
24 APM_SBP Basic parameter teaching Edge
25 APM_SHP Homing/manual parameter teaching Edge
26 APM_SIP External I/O signal parameter teaching Edge
27 APM_SCP Common parameter teaching Edge
28 APM_SMD Operation data teaching Edge
29 APM_WRT Parameter/operation data save Edge
30 APM_EMG Emergency stop Edge
31 APM_RST Error reset Edge
32 APM_SRD Operation state bit information read Level
33 APM_CRD Operation state code information read Level
34 APM_ENCRD Encoder value read Level

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

APM_CRD

BOOL — REQ DONE (~BOOL
USINT — BASE STAT [UINT
USINT—H SLOT ERR UINT
USINT— AXIS CA ~DINT
CV =UDINT

STEP [~UINT

MCD 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)

DONE : Maintain 1 after first operating

STAT : Output the error no. in operation

ERR : Display error

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)

Form of Function Block Description
Input
APM_SRD REQ : Request for execution of function block
- 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 ST1 bBooL[8] o (0: axis X. 1: axis Y)
_| B utput
USINT AXIS ST2 [-B00L [8] DONE : Maintain 1 after first operating
ST3 -B00L[8] STAT : Output the error no. in operation
ST4 +BOOL[8] ST1: State 1
ST5 [-BOOL[8] or2 i Sae?
ST6 [-B00L[8] ST4 State 4
ST7 {~BooL[8] ST5: State 5
ST6 : State 6
ST7 : 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] ?:rcilg(])inmpletig)r(l) state(0:Uncompletion,
ST1 [1] Error state [5] -
[2] Positioning completion [6] Stop
[3] M code On signal(0:Off, 1:0n) [7] -
[0] High limit detection [4] In acceleration
[1] Low limit detection [5] In stable speed
ST2 [2] Emergent Stop [6] In deceleration
[3] Direction(0:Forward, 1:Reverse) [7] In dwell
[0] Axisl in positioning control [4] In circular interpolation operation
[1] Axisl in speed control [5] In homing operation
ST3 [2] In linear interpolation [6] In position synchronous start operation
[3] - [7] In speed synchronous start operation
[0] In JOG low operation [4] -
[1] In JOG high operation [5] -
ST4
[2] In inching operation [6] -
(3] - [7] -
[0] Main axis information [4] -
ST5
[1] 1. axis X, 2: axis Y, 4: Encoder [5] -
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Des. Bit Description Bit Description

[2] [6] -

[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 ] o _

[3] - [7] -

Lsis | 75
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7.3.3 Encoder Value Read (APM_ENCRD)

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

USINT< BASE STAT LUINT OutputSLOT : Set the slot no. with module

USINT— SLOT ENC_VAL ~UDINT 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
- BASE : Set the base no. with module
BOOL - REQ DONE [-BOOL SLOT : Set the slot no. with module
USINT 4 BASE STAT = UINT AXIS : Axis to command
USINTH SLOT BP_VAL : Basic parameter to change
USINTH AXIS BP_NO : Item no. of basic parameter to change
Output
USINT— B
P_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 Iltems 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
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 S/W limit detect 0: not detect, 1: detect
. o 0: dwell time, 1: inposition
15 Position complete condition 2: dwell time and igposition, 3:dwell time or 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




Chapter 7 Function Block

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 +BOooL BASE : Set the base no. with module
USINT - BASE STAT UINT il).((I)ST :AS§t ihe slot no. ;wth module
: Axis to comman
USINT— SLOT HP_NO : Item no. of homing/manual parameter to
USINTH 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.

Sveatllt:ﬂeg Items Setting Range
1 Homing position -2,147,483,648 ~ 2,147,483,647 [pulse]
2 High speed for hom.|ng 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
3 Homing mode 0:DOG/HOME(Off), 1:DOG/HOME(On), 2:DOG
3:U.L.Limit/Home, 4:U.L.Limit
9 Homing direction 0: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]

7.8 | b5
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7.4.3 1/0 Signal Parameter Teaching (APM_SIP)

Form of Function Block Description
ARLSIP nput REQ : Request for execution of function block
BOOL 4 REQ DONE 1=B0O0L 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 IP_VAL : External signal parameter value to modify

Set the corresponding signal for each Bit

UINTH IP_VAL 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 1/O signal parameter items and setting values are as follows.
Bit Signal

0 Upper limit signal
1 Lower limit signal
2 DOG signal

3 HOME signal
4

5

In-position signal
Deviation counter clear output signal
6~15 Not used




Chapter 7 Function Block

7.4.4 Common Parameter Teaching (APM_SCP)

Form of Function Block Description
Input
APM_SCP REQ : Reqﬁesg for executir(])n ofdfulnction block
BASE : Set the base no. with module
BOOL - REQ DONE -BOOL SLOT : Set the slot no. with module

USINT— BASE STAT [=UINT AXIS : Axis to command
USINT— SLOT CP_NO : Item no. of common parameter to modify
USINTH AXIS CP_VAL : Common parameter value to modify
USINT— CP_NO Output

DONE : Maintain 1 after first operation

DINT— 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
L 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

7-10 | &5
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7.4.5 Operation Data Teaching (APM_SMD)

Form of Function Block Description
APILSID nput REQ :R tf ti f function block
: Request for execution of function bloc
BOOL - REQ DONE [-BO0L 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 : Step no. to modify . .
USINT sTEP MD_NO : Iltem no. of operation data to modify
MD_VAL : Operation data value to modify
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 ltem Setting range
1 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

7-11
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7.4.6 Single Teaching (APM_TEA)

Form of Function Block

Description

BOOL -4 RAM/ROM
BOOL - POS/SPD

DINT— TEA_VAL

APM_TEA
BOOL— REQ DONE
USINT < BASE STAT
USINTH SLOT
USINT 4 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, “Errorl1l” 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

APM_ATEA
BOOL < REQ DONE
USINT - BASE STAT
USINT— SLOT
USINT— AXIS
UINTH STEP

BOOL - RAM/ROM
BOOL — POS/SPD
USINT— TEA_CNT
DINT[16] 4 TEA_VAL

—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 (0: axis X. 1: axis Y)
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_CNT : Set the no. of data to do teaching
1~16
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) 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, “Errorl1l” arises.

(7) You may set the no. of data to do teaching on TEA_CNT and do teaching max. 16. If you set wrongly, “Errorl1” 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 ,ErrorCodel76)
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7.4.8 Saving Parameter/Operation Data (APM_WRT)

Form of Function Block Description
Input
APM_WRT EE(SQE :SRet?LJest;[ for execu_ttir(])n ofdfulnction block
: Set the base no. with module
BOOL - REQ DONE [~ BOOL SLOT : Set the slot no. with module

USINT— BASE STAT =UINT AXIS : Axis to command
USINT— SLOT WRT_AXIS : Saving axis setting (by setting bit)
USINT— AXIS Bit0: axis X, Bitl: axis Y
USINT— WRT_AXIS 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

7-14 | LS
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7.5 Start/Stop Function Block

7.5.1 Homing Start (APM_ORG)

Form of Function Block

Description

BOOL —
USINT 5
USINT
USINT H

APM_ORG
REQ
BASE
SLOT
AX1S

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
AXIS : Axis to command
Output
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

BOOL —
USINT
USINT =
USINT

DINT =
UDINTH

UINT =

UINT S

BOOL —

BOOL —
USINT

APM_DST

REQ DONE +BOOL

BASE
SLOT
AXIS
ADDR
SPEED
DWELL
MCODE
POS/SPD

ABS/INC
TIME_SEL

STAT UINT

Input
REQ
BASE : Set the base no. with module
SLOT : Set the slot no. with module
AXIS : Axis to command
ADDR : Goal position address setting
-2147483648 ~ +2147483647
SPEED : Goal speed setting
DWELL : Dwell time setting
0 ~ 65535[ms]
M code : M code value setting
POS/SPD: control method setting

0: position control, 1: speed control

ABS/INC: Coordinates setting
0: Absolute, 1: Incremental
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.

7-16

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. tjme 2
2 : Dec. time 3 2 : Acctime 3
3 : Dec. time 4 3:Acctime. 4

: Request for execution of function block
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7.5.3 Indirect Start (APM_IST)

Form of Function Block Description
Input
800l reEQ APM‘ISTDONE B00L REQ : Request for execution of function block
7 B 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.

Ls 7-17



Chapter 7 Function Block
| |

7.5.4 Linear Interpolation (APM_LIN)

Form of Function Block Description
Input
AN LIN REQ : Request for execution of function block
— BASE : Set the base no. with module
BOOL - REQ DONE ~BOOL SLOT : Set the slot no. with module
USINT < BASE STAT UINT LIN_AXIS:(]li_negr intge)mo)l(aéi(én axi.s. _ dule)
ixed as 3 in 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

USINT—H MST_AXIS

USINT ¢ SLV_AXIS
UINT— STEP

APM_CIN
BOOL 4 REQ DONE
USINT - BASE STAT
USINT— SLOT

—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 : Step no. to operate
RATIO : Ellipse ratio(%)
DEG : Operating angle

Output
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.

7-19



Chapter 7 Function Block

7.5.6 Simultaneous Start (APM_SST)

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

Form of Function Block Description
APILSST InpUtREQ : Request for execution of function block
BOOL - REQ DONE [-BO0L BASE : Set the base no. with module
USINT 4 BASE STAT =UINT SLOT : Set the slot no. with module
USINT—H SLOT SST_AXIS : Simultaneous axis setting
USINT SST_AXIS :}glggi aX,iS\); StteP numtk)Jer
. : axis Y step number
UINT— X_STEP 7 STEP: not used
UINT—H Z_STEP DONE : Maintain 1 after first operation
STAT : Output the error no in operation

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 4 REQ DONE | B0OL 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— 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.

Ls 7-21



Chapter 7 Function Block
| |

7.5.8. Emergency Stop (APM_EMG)

Form of Function Block Description
Input
APMLENG REQ : Request for execution of function block
BOOL - REQ DONE —BOOL BASE : Set the base no. with module
USINT —H BASE STAT —UINT SLOT : Set the slot no. with module
USINT— SLOT Output o . .
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

BOOL
USINT 5
USINT
USINT =

DINT—

APM_INC
REQ DONE
BASE STAT
SLOT
AX1S
INCH_VAL

—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
INCH_VAL: Amount of movement by Inching
Operation
-2,147,483,648 ~ 2,147,483,647

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)

—BOOL
—UINT

Form of Function Block
APM_SSP

BOOL - REQ DONE
USINT - BASE STAT
USINT—H SLOT

USINT— AXIS

UINT— STEP

USINT— MST_AXIS

DINT— MST_ADDR

Description
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 : 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
Output

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
APM_SSS BASE : Set the base no. with module
BOOL - REQ DONE ~BOOL SLOT : Set the slot no. with module
USINTH BASE STAT UINT AXIS : Axis to command
usINTL sLoT MST_AXIS : Set main axis
T 0~2: axis X, axis Y, encoder
USINT—H AXIS MST_RAT : Set speed rate of main axis
1~65,535
USINT— MST_AXIS SLV_RAT : Set speed rate of sub axis
UINT - MST_RAT 1~65,535
- Output
UINT— SLVRAT 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) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.

(5) You may set the main axis on MST_AXIS with following values. If you set wrongly, “Error6” arises.

0~2: axis X, axis Y, encoder
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7.8 Modification Function Block

7.8.1 Position Override (APM_POR)

Form of Function Block Description
Input
APM_POR REQ : Request for execution of function block
- BASE : Set the base no. with module
BOOL— REQ DONE = BOOL SLOT : Set the slot no. with module
USINT < BASE STAT UINT AXIS : Axis to command
USINTH sLoT POR_ADDR : Set a new goal position
USINT AXIS output -2,147,483,648 ~ 2,147,483,647
DINT— 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
Input
REQ : Request for execution of function block
APMLSOR BASE : Set the base no. with module
BOOL 4 REQ DONE = BOOL SLOT : Set the slot no. with module
USINT < BASE STAT UINT AXIS : Axis to command
USINTH SLoT SOR_SPD : Set a new operaion speed value
USINTH AXIS Output
UDINT— SOR_SPD 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 O ~ 1. If you set wrongly, “Error6” arises.
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7.8.3 Position Assigned Speed Override (APM_PSO)

Form of Function Block

Description

BOOL
USINT
USINT
USINT

DINTH
UDINT—

APM_PSO
REQ DONE
BASE STAT
SLOT
AXIS
PSO_ADDR
PSO_SPD

—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

PSO_ADDR : The position to change speed
-2,147,483,648 ~ 2,147,483,647

PSO_SPD : Set new speed value

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
APM_PTV REQ : Request for execution of function block
- BASE : Set the base no. with module
BOOL — REQ DONE - BOOL SLOT : Set the slot no. with module
USINT - BASE STAT UINT AXIS : Axis to command
USINT— SLOT Output

_ DONE : Maintain 1 after first operating
USINTH 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
Input
APMLVTP 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
USINTH SLoT AXIS : Axis to command
Output
USINT— AXIS 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)

Description

Input

Form of Function Block
APM_SNS
BOOL - REQ DONE 1+~ BOOL
USINT - BASE STAT UINT
USINT— SLOT
USINT— AXIS
UINT— STEP 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 : Set the operation step no. to operate
1~150

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, “Errorl1” arises.
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7.8.7 Repeat Step No. Change (APM_SRS)

Form of Function Block Description
Input
APMLSRS 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 (0: axis X. 1: axis Y)
USINTH AXIs STEP : Set the repeat step no. to change
UINT—{ STEP 0~ 150
Output

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,

“Errorll” arises.

7-32 | L5



Chapter 7 Function Block

7.8.8 Current Position Change (APM_PRS)

Form of Function Block Description
Input
REQ : Request for execution of function block
APM_PRS BASE : Set the base no. with module
BOOL - REQ DONE | B0OL SLOT : Set the slot no. with module
AXIS : Axis to command
USINT - BASE STAT [=UINT PRS_ADDR : Set the current position value
USINT— SLOT to Change'
USINTH AXIS -2,147,483,648 ~ 2,147,483,647
DINT—{ PRS_ADDR Output o , |
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 B0oL BASE : Set the base no. with module
SLOT : Set the slot no. with module
USINT - BASE STAT =UINT AXIS : Axis to command
USINT— SLOT EPRE_VAL : Set the value of encoder preset
USINTH 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 |-BOOL SLOT : Set the slot no. with module
AXIS : Axis to command
USINT BASE STAT =UINT INHL_OFF: Cancel output inhibition
USINT— SLOT 0~1 (0: not cancel output inhibition,
USINTH 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 | UINT AXIS : Axis to command
USINT = SLOT outpu! DONE : Maintain 1 after first operati
: Maintain 1 after first operating
USINT— 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
APNLJOF BASE : Set the base no. with module
BOOL - REQ DONE -BOOL SLOT : Set the slot no. with module
USINT < BASE STAT UINT AXIS : Axis to command
USINT= SLOT P ONE : Maintain 1 afer first operati
: 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
1| || | SRD 3 1 Do01oo {|
Always OM § Positioning
Madule:
Module
Ready
(a) Module ready statys | SRD 3 1 Doo100 ||

(c) Axis to command J

(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 D0000O 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 DO0012. 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
FOOO95 Uo3.00.F
| | GET B h07148 DOO000 14 L
Always ON  Positioning
Module:
Module
Ready
GET 3 h0180 DOO100 14 L

_

(b) First memory address of state information of axis to command

(c) First address of device to save current axis state

(a) The address of Positioning Module.

(b) The first memory address of operating Axis.
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 DODDDD.0 DODo00.A1
b LR iy
Foating Fodz Xin Fods X emor ::; X floating origin
ofigin operation state seting
setting
DOO100.0 DO0100.1 N
{41 [/} LT _ ! l— Auis Y floating origin
Hods Yin Fods Y state setting
operation

(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

(e) Axis to command

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

—— (b) Operation state by axis

() State of driving control by axis (c) Jog Operation Command for each axis

] M00109 Co00D0.0 0000001 un3.o.o
— | /1 /1 —
JOG Auis Xin fods X emor Posttioning
opergion operation state Module:
Hofods CW
JoG
1
Co0000.0 Doooo1.8 upoa
— | [ — /—H
Fods Xin Fods X JOG Positioning
operation low speed Module:
H-fods COW
JoG
DOoooo1.9 upom.z
—H
Axis X JOG Posttioning
high speed Module:
K-fads JOG
LOW/HIGH
SPEED
i Co0100.0 DD0100.1 un3oi 4
— /| 1/l —H
Huiz Yin Fods Y state Posttioning
operation Module:
Y-feds CW
JoG
h Co0100.0 Doo101.8 upgims
— | | — S
Puis Yin Auis Y JOG Posttioning
operation low speed Module:
Y-feds CCW
JoG
Doo101.5 up2.oe
— /—H
Fods Y JOG Positioning
high speed Module:
Y-Puds JOG
LOW/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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Jog Operation works by setting or clearing directly its considered bit from U device not by a command. In this example above,

(e) Jog Operation Command for each axis

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 hit 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.
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(3) Inching Operation

Z

(b) Operating state by axis

(d) Address of Positioning Module

(e) Axis of command execution

MOO10A DOOO00.0 DOODRO.1
P | |4} 1/ INCH D0100C l‘ Puds X inching
Inching Hods X in o X emor Pz ¥ operation as many as
operation operation state inching DO1000
amount
DO0100.0 DO0100.1 )
141 1/ 1 INCH _ ] D01002 l‘ Puds Y inching
Hods Y in Ao Y state Pods Y operstion as many as
operation inching D002
(c) Error state for each axis
(a) Condition of Inching Operation (f) Amount of Inching Operation Movement

(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-PDO2A 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

£

4

(e) Address of Positioning Module

Set acc. time 2 of ads X

1 5 - l— Set bias speed of axds Y

ash

Set origin address of
ads Xas 0

of ads Y as 10000

MO0125 DO0000.0 DOD000.1 -
—1P| /1 /| TEP = «
Basic Podz X in Podiz X emor
parameter operation state
s setting
DO0100.0 DOD100.1
—/| /1 TEP
Fodz Y in iz Y state
operation
MO0126 DODD00.0 DODD00.1
—P| /] /1 THP !
Home./Mar Pz X in Fods X emor
ual operation state
parameter
! setting
DOD100.0 DOD100.1 -
— /| T THP 1 10000 - l— Set home high spped
Pods Y in Pods Y state
operation

(d) Condition of Home/manual parameter setting command

(a) Condition of basic parameter setting command

Condition of basic parameter setting command (TBP)

(b) Condition of home/manual parameter setting command

Condition of home/manual parameter setting command (THP)

(c) Operating state by axis

(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.
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(9) Value of Changing Parameter
You can set a value of changing parameter. For more information about Parameter Value Changing look for “Chapter 6.
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.”
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(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

M00127 DO000D.0; DOD000.1 N — N
P % % | TMD 3 _ 10000 1 10 || Set goal address of
Operation Hods Xin Podis X emor a.:JEF.}SG‘tep 10as
| data setting | operation state e

DO00100.0: oonoo | ™D - : 0000 - - L
/1 1/} 1 _ - ' - Set operation speed of

Hods Yin Fois Y state ads Y =etph as 10000

operstion

List of Changing Parameter ——
(a) Condition of Operating Data Command @ ging

(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.

(9) 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 ltems
Goal Position
Circular interpolation auxiliary position
Operating speed
Dwell Time
M code No.
Circular interpolation turns
Operation method
Control method

O|IN|O || |WIN|F-
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Setting Value Items
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-PDO2A 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.

8-10 | L5
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(3) Operation Data Teaching Array

(2) Condition of Teaching Array (f) Address of first device where those data for

Teaching Array are saved (g9) Amount of Saving Teaching data

DN

Mo0128 | , _ -
1P| | TWR 3 0 DO01800 10
-._a:_.m "3 Write axds X teaching
teaching data
data
- - Write @ds Y teaching
| TwR : 1 D01850 1
(d) Address of Positioning Module / / I (e) Axis of command execution
M00129 DO0000.0 DODOD0.1
P} | /1 |/} | TEAA 3 1 7 1 1 10 l_ RAM teaching position
Teaching Pods Xin Pods X, ermor; U‘folg:}f?(‘: starting step
amay operation state ! =
DO0100.0 Doo100A
| oL | TEAR : 1 4 : 1 5 i|| Ramteaching speed of
Hods YI in Pz IY e!1ate 5 ﬂepﬁ starting step 4
operation of ads Y

(c) Error state for each axis
(h) First number of Teaching Step
(b) Operating state by axis
(i) Teaching Metho

- . (k) Amount of Teaching Method
(j) List of Teaching

(a) Condition of Teaching Array
Condition Write Teaching Array Data (TWR), Teaching Array Command (TEAA)

(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. 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.

LS 8-11
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(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 datal0O
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.

(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 7" step, hence it will be operate between 7" 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.

() 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.

8-12 | L5
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(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 writ
(b) Address of Positioning Module (e) Number of word to wri e\

I moorze

P | | FuT : h0OC DO01800 B!
Write
teaching
data

| put : hotoo! | Do1ss0 0 |l

(c) Head address of teaching data/
area of axis to be executed

(é) Condition of Teaching Array

(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

MOD12A DOD000.0 DODD00.1 DO0100.0 DOD100.1 )
1P| 1/ 1/ 14| 14| WRT Save p@mmeter. 'data of
Save Auds Xin Auds X emor Auds Yin Auds Y state bgﬂ;;‘?;ﬁ :and 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 0Bit
N/A axis Y axis X

8-14 | LS
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8.1.5 Positioning Operation

(1) Homing
(d) Address of Positioning Module

/(c) Operating state by axis \

MO0128 DO000D.0 DO0000.1 - -
P /1 /1 S -‘ >
Write: Pads Xin Puds X emor
teaching operation state
data
DO0100.0 0001001 N
i/ [ ors | !
Podz Y in Fods Y state
operation
(c) Error state for each axis /

- . () Axis of command
(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-PD02A 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.”
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(2) Direct Start

(a) Condition of Direct Start

(b) Operating state by axis

(c) Error state for each axis

8-16 | LS

o ”
MOD12C C00000.0 CO0000.1 egiss i
E— Ll _i| osT 3 : D100 § | DO1200 : : 0 e Xaoal sddress
Direct start Auis Xin Pouds X emor Fods ¥ goal Auiz goal Goal spleed: 01200,
operation state address speed Dwell time:0, M code:0
ABS coordinate, acc.
time 1
dec. time 1, potion
control
D00100.0 D00100.1 bogisy _—
Sl e_i| osT 3 1 Do1102 § | DO1202 : : h0s11 ] e Yosl sddress:
Az Yin Fods Y state fods Y goali @ feds Y goal Goal spleed: 01202,
operation address speed Dwell time:0, M code:0
INC coordinate, ace.
time 2
(d) Address of Positioning Module ﬂﬁﬁ"ﬂ?‘e 2 spesd

j) Direct Start Control Word
(e) Axis of command execution 0

(f) Goal of Direct Start (i) Direct Start M code

(9) 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.”

(9) 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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Dwell Time consider as a total amount of time from beginning of Direct Start operation that reach to the goal position and

(h) Dwell Time of Direct Start

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) 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.

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
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(3) Indirect Start

(b) Operating state by axis (d) Address of Positioning Module

/(c) Error state for each axis

MOD120 DOo000.0 D000

|=

8-18 | L5

I |/} |/ IST 3 0 D300 |
1F —14 T —1/1 i - Pods X step D1300
Indirect Pods Xin Pods X emor Pods Xstep i ] ‘3.‘ d‘ftprt -
start opergtion state number Indirect sta
DOD100.0 DOO0100.1 N
|/} |/} | 15T 3 1 D030 N )
Pods Y in Pocis Y stats fodis Y step :_ﬂ? Lﬁjp rtm n
opergtion number Indirect sta
(e) Axis of command execution/
(a) Condition of Indirect Start (f) Operating step number by Indirect Start

(a) Condition of Indirect Start
Condition of Indirect Start Command (IST)

(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 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
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.”
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(4) Simultaneous Start

/

(b) Operation state per axis (c) Simultaneous start step per axis

MDD12E DoDDoo.o0 LLLLTR 0o0100.0 Do0i00.1
{P | 1/ 1/} /1 1/} 0
Peiz ¥in Pz X emor Pz Y in Pz Y state
operation state operation
S5T 3 1 D071300 Dao13m DO1302 H s X step 01300, ads

fods Xstep  fuis Ystep  fods Zstep Y step 01301
..umber numbet numbet, simultaneous start

. . (durmmy)

(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-PDO2A 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

0Bit

Not use

AXxis Y

AXxis 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

MOD012F DODD00.0 DOD000.1 | - - _ B 1
—P | 1/ 1/ - : - - oot v bt
Speed Hods Kin Auxis ¥ emol Dfex I:IID e YEEI11
synchronizs operation state s Aand 203 118 £

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 Axis 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
Moo0130 D00000.0 D00000.1 N P S B
P} 1/} 1/} I SSF _ _ 190000 I ! If main axis
Pasition Fods ¥ in Aoz ¥ emor reaches
synchroniza operation state step 10 of

tion

\ (f) Main axis position /
(a) Condition of Position synchronization . )
(9) Sub axis operation step

(h) Main axis settin

(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.

(g) 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.
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(i) Main Axis Setting

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 AXxis Y

(j) For more detail on position synchronization, refer to “9.4.2 position synchronization”
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(7) Deceleration Stop

(b) Operating state by axis
/ (c) Error state for each axis

(d) Address of Positioning Module

Mo0131 DOD0ooD.0 DOD000. 1 | STP
P | Fd H Auds X stops with dec.
DEC. stop Puds Xin Puis X emol time set when starting
opergtion state
Doooo.o oomoona | op - o
L 141 ] - 1 oo H Auds Y stops with dec.
Pods Yin Peds Y emol 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.

(9) For more information, reference of Deceleration Stop is in the “Chapter 9.2.12.”
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I |

(8) Emergency Stop

(b) Address of Positioning Module \

—I Mo0132 | R - - -
P} . EMG 3 1 Fods X EMG stop

] EE 3 i Ais Y EMG stop

: (a) Condition of Emergency Stop /
(c) Axis 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-PDO2A 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.”

8-24 | LS



Chapter 8 Program

(9) M code Cancellation

/

(b) M code state for each axis (c) Address of Positioning Module

Mo0133 DO0000.3 |
P | Lo

i Cancel @ds X M code
Pods M

code signal

DO0100.3 N
11 | MOF 3 1
.;;fj; YI M Cancel ads ¥ M code
code signal

(a) Condition of M code Cancellation ) ) J
(d) Axis of command executio

(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.

(e) For more information, reference of M code Cancellation is in the “Chapter 9.6.2.”
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8.1.6 Operation Setting Change while Operating

(1) Speed Override

s+ (b) Operating state by axis L
(d) Address of Positioning Module

. (c) Error state for each axis

M00134 DO0000.0 DoDooo A1
e | |

ey | | sor 3 : potsoo [
Speed Hais ¥in Puis ¥ emor Pods X ';{l??dngfs spdegfd[?fl E{Jf
ovemide operation state ovemde INto spes 600
speed
D00100.0 Co0100.1 N
| 141 | SOR 3 1 D602 L ~
Fods Y in Pedis Y emor Potis "T(I??gnes Spdezfd[?fl ?‘:Jf
operation state overmide into spee 602
spepd
(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
[X102%.

(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

MD0135 DOD00D.0: DO0000.1 N .
P o % | PoR 3 . D01100 |
e - h Changes goal position
Podz Xin fods ¥ emor Poiz X goal bt py
operation state position of ads Xinto 01100
DO0100.0 DO0100.1 POR - | 001102 l_
1 | A 3
Pz Ylin ois I’\{;rror I fodis Y goal Char!geslgoal PDS'ELDH
operation state position of ads Y into D1102

(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.”

s 8-27



Chapter 8 Program
I |

(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 /

MD0136 DODD00. DODD00.1
P |l 1/ I FSO 3 1 Doo0110 D01200 E] Changes speed into
v iz ¥in -l;.'j:tlj( eln-c,r D1.200 when postion of
. operation state ais X reaches D1100
DOD100.0: DOO100.1
I | /1 | FSO 3 1 DO1102 D01202 E] Changes speedinto
fais Yin s IY -E'I,I'I'CIF s Y goal D1202 when pastion of
operation state posiion aiz X reaches D1102
(a) Condition of Position Assign Speed Override (f) Position of Speed Change Execution

(9) 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
[X102%.

(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)O i ate by axi (e) Address of Positioning Module
perating state by axis
/ / (c) Error state for each axis

M00137 DO0000.G: DO000D. £ Doooo1 .1

VTP
—P | { | 141 { | - - .
Speed/posit { : Axis Xin Pods X emof Pods Xin :-‘fﬁ.cﬁi;pe;j-dﬁrmnn
ion operation state speed = 9
switching control

DO0100.6: DO0100. 1 Do0ota
| |

1.4 VTP 3 1
Puis Yin Pods Y emoy Puis Yin :ff;’c]f;iﬁpe;g-‘dlirg'lﬂﬁlﬂl'l
operation state speed g

PGl

(d) Signal from Speed Control by each Axis
(a) Condition of Speed/Position Switching Control
() Axis of command execution

(a) Condition of Speed/Position 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-PDO2A 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

MD0138 DO0000.0: DODDo0.1 DOD001.0
P} | |/ 1| PTV . -
Position./sp: Pads Xin Podis X emor Pads Xin :‘q; )Ii_pnsmog. slpeed
eed operation state posttion SwiLehing cartra
switching cantrol
DO0100.0: DOO100.1 Doo0101.0
P /] I PTV 3 1 . "
Auis Yin s Y emor Auis Xin :ﬂ; T-pmmoﬂ slpeed
operation state position Fwilehing cont

(a) Condition of Position/ Speed Switching Control (f) 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

| MD0139 DODOOD. G DODG00.1 | NS - _ _ L
—]P | rd {1 1 _ _ 1 Changes axis X start
Change Hods Xin fods ¥ emor step into 10
(|; start step operstion state
DO0100.C DO010:0.1 | - - L
|41 |/ SNS - 1 - Changes ads ¥ start
Hods Y in fodis Y emor step into 20
operation 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 number by Current Step Change. XBF-PDO2A support 150 step operation data for each Axis. Therefore, the
range of step number setting of Current Step Change is 1~150.

(9) 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

(c) Address of Positioning Module

(d) Axis of command execution

MOD13A DODO0O.1
P 1/ | SRS 3 0 10 l_ Changes repeat step of
T L ads X cument step into
Chage Pz ¥ emor: 10
repeat step state -
DOD100.1
1 ! SRS 3 1 20 l_ Changes repeat step of
LA ads Y cument step into
Puds Y emor: 20
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

Mo0138 DO0000.0 DO0000.1 FRS - - I
P /] /1 | : : S .
Change Puds Xin Huis ¥ emar - ﬂjge -c.rm?:l-r-
cument operation state pasiion into UL
position
DO0100.0 DO0100.1 PRS - 1
141 [} ' Change cument
Fods Y in Pods Y emar 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

MD013C B .
Pl . EPRS 3 1 H000 Change encoders
FJ'ICDELBF cument position into
nnn
preset 2000

¢) 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-PD02A, 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

(c) Address of Positioning Module

/ (b) Error state for each axis (d) Axis of command execution
MEEI:S I?}D DD?DE:D'1 | CLR 3 1 1 l_ Cancel ads X emor |
i h doesn't cancel output
Eiror reset .—.u:-‘.t);qzrror inhibition of axs X
DDEH E:D'1 I CLR 3 1 1 l_ Cancel ads XYemor
hoe IY ! lcancel output
! ﬂj‘-tatzrmr inhibition of zds )
(a) Condition of Error Reset (e) Cancel output inhibition/

(a) Condition of Error Reset
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
(1) Bit Information about Operation state Reading (APM_SRD)

(b) Address of Positioning Module

(a) Module’s ready
INST1
F13a AR APMEAD | f ann nmy ——  (e) State of Operation complete
| | T oo
R R TR
i ok
Smad
SRD_STAT
rea  Dov| = ; bos st = (f) Error State
SRD_STAT
BAS  STATL ¥ 3 ELO ST o
= Ir

Pos N sime

ISLO ST1L Jods Y TeME1

Ao ¥ ztme

2005 T2 Y T3 ThMER
k Pogs N sime
o 3
2
STl T4 B3
Ao N mimm
ET4L *®MB13 T3 *TMB
Y it Ao Xz
STaf aTd MBS
Ao N mtmim
ETaL ®MB1S T M55
20 Aoz X mime
1
riormazon (d) The position for saving bit information

(c) Axis of operation
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After Turn On, if there is no error occurred in Positioning Module, it is “ON,” meaning that modules are ready to

(a) Module’s ready

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-PDO2A 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 %MBO0 ~ % 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

INST2
LFX153 LUXD.315 APM_CRD |i CRD_DON
— | | | REQ DONH EX
Always OM } Paositioning E
Module:
Module
Ready /(f) Error State
| INST2
APM_CRD | CRD_DON CRO_STAT
REG  DOMF E_X 0 {BAS STATE X
R E E
CRD_STAT
{BAS  STATr _A 3 45>  ERRf  EMWID
E T Puis ¥ emar
3 5L ERRF  “MW3D 0 1AHIS car %“MDE
T Pesis Y emor Pois X,
cumert
address
1 415 Car %MD CyvH uMD7
Fods Y Fods X
curmrent cumert
address spead
CVF  EMD17 STER %MWIG
Paids Y P Fods ¥
current current step
speed number
STEF %MW3E MCDF MWIT
P| PAuis Y step Pods ¥ M
number code
MCDF “MW3I7
Pz Y M i . 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.
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Before operation, you need to configure its position by numbers. In this example, Positioning Module is installed at

(b) Address of Positioning Module

the 3 slot.

(c) Axis of operation
If you command each axis, need to set Axis of command execution. XBF-PDO2A 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 %MD6. 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

INST4
APM_ENC
LFX153 | %UXD.3.15 RD
— | | | REQ DON} | DONE
Always ON  § Positioning E
Module: () Error State
Maodule
Ready
[ B4s  STATE i STAT
— E
3 5L ENCE 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
/ INSTS
WMEI0M P HUXD315 MED.D %MED. 1 AFM_FLT |i FLT_DOME
/1 /1 i
Aoris X Aogis K e E
| INSTS
HME10.0F | %MEID.T APM_FLT | FLT_DONE FLT_STAT_
141 ] 41 REC  DONG Y i BAZ  STATH X
i A=Y ermo E E
FLT_STAT_ (9) Error State
{BAs STATE b 1 q5L0
B E i
2 15LO i Rk
B T
JaxlE
(e) Axis of command execution

(a) This is the condition for running a Floating Origin Setting

(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.

(g) 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

W MX1005 2 MED.D %MBD.1
| | 141
0G Ais X enmor
oiperatio
LMB10.0 HEMETD.1 EUXD.3.20
——/| /1 (—i
Foos v in T osTERONING
peration
LME10D. “MBT2
L | |
s Aatis Y JOG
tho oW SpES
“MBT3
Ao DG

(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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According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis. It

(d) Error state for each axis

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

(g) Complete Operating Status

(d) Address of Positioning Module

Aos

Simeount

HRID227 HINCH

| vAL

(b) Operating state by axis

(a) Condition for Inching Operation

(a) This is the condition for Inching Operation

(e) Axis of command execution

(f) Amount of Inching Operation Movement

This is the condition for Inching Operation Command (APM_INC)

(b) Operating state by axis

INSTE
LMK 008 %LMBED.D %MBED.1 APM_INC §| |NC_DOME
[ | 1/} /1 REQc DON} X
Incthing Aoz X Aois Woarmo E
start operatio
INSTT
%MBI0.0;  § %MBI0.1 AFM_ING |y DOME INC_STAT_
[/ {/} REG DON} ¥ : fas  sTaif %
AxisYin Aatis Y erro E E
IMNC_STAT_
a5 STATH ¥ 3 HELO
E T
(h) Error Status
2 {0 Jaxis
T
{ax1s LMDZZ  HINCH
\ Aogis X | WAL
Smeount

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.
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You can set an axis for Inching Operation. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the

(e) Axis of command execution

configuration of Inching Operation, you can set a value for axis X through axis Y.
(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.”
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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
] / INST10
LMXI00T LMED.0 HLMED.1 APM_SBP
|/ REC  DOMNF
Az emo E
] INSTS
LMETD. 1 APM_SBP
{ /1 REZ  DOM {Bas i STATH
Aops Y errar E| E
{BAS  STAT| 3 qEL0 |~ (f) Axis of command execution
— E T
: 'f"o ......... Iz |~ (g) List of Changing Parameter
foas L : e h) Value of Changing Parametpr
B T oot R — BP. Q) ging
2 e RV
- MO e AL
'E-F"_V --------
- laL
(e) Address of Positioning Module
INST12
HLMKI00E %LMED. 1 APM_SHP
— | 1/} REC  DONF
Home'man Aatis X erar E
] INST11
%ME10.0 %ME1D. 1 APM_SHP
——| /| 1/} REQ DON {eas  isTATH
Bagis Yin Aais Y ermar E . E
pas  dTAT 3 o |- (f) Axis of command execution
H = I
(b) Condition for Home/Manual
. 3 o F e LWL . .
] Parameter setting e T Rt |- (9) List of Changing Parameter
laxis HF_
1T B e NO L~ (h) Value of Changing Parametgr
: e JHE
H e WAL
S o
E L

(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)
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According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis. It

(c) Operating state by axis

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 8.2.2 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-PDO2A 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 1/0 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

(a) Condition for Operating Data Command
(b) Operating state by axis

/(c) Error state for each axis

HMXE1008 ®=MEBED.D %MBD. 1

(d) Address of Positioning Module

INET14

REQ

HMB10.1

INST13

APM_SMD

/1

Axis Y emo

E

BAS  BTATH

REQ  DOMp

(a) This is the condition for Operating Data Command

SMD_DON
EY

SMD_STAT
‘r'

This is the condition for Operating Data Command (SMD)

(b) Operating state by axis

APM_SMD
DONE  EX

=
=

4MD_

E

STATR X

(i) State of Operation complete

/

SMD_DON

/ () Error State

SMD_STAT

L (e) Axis of command execution

L (f) Operation data step to change

(g) List of Changing Parameter

4

L (h) Operation data value to change

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 Operating Data Setting while it is running, the “error

472" would be appeared.
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According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis. It

(c) Error state for each axis

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.

(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) Operation data step to change
Set the operation data step no. to change with operation data setting command. XBF-PDO2A 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.

() Error State

This is the area that output error no. if there are errors in operation of function block.
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(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

(b) Operating state by axis

(c) Error state for each axis

/

(d) Address of Positioning Module

(k)State of Operation complete
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(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 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 8.2.2 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-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) 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 22" step, which is 10" step away from 13" step, hence it will be operate
between 13" step and 22" step.

(g9) 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”
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To execute a Teaching Array, you need to set a specific value first. Teaching Data will be set up depends on

()) Address of first device where those data for Teaching Array are saved

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
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

(I) Error State

occurred, “0” will be outputted.

If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error

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.
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(4) Saving Current Data

(a) Condition for Saving Current Data (f) State of Operation complete
INBT1T
EACEalinh HMBD.D T=MBD.1 EMB10.0 EMB1D.1 AFM_WRT | wWRT_DOM
— | /1 1/} /1 /1 REQ DONE B
Save Aoz Xn Aogis X armar A= in Aogis Y ermor E
JBAs i STATH WRT_STAT
] E
(b) Operation state & error state
3 +5L0
. i
(c) Address of Positioning Module
A5

Axl

(d) Axis of command execution / : VAT

(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-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 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
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I
(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.

8.2.5 Positioning Operation

(1) Homing
) (e) Address of Positioning Module
(c) Error state for each axis
(e) State of Operation complete
| INST1S /
TeMEI012 %=MEBD.D HEMED. 1 APM_ORG ORG_DOM
I I L,.-'I REQ  DONR E_X
Homing Pois X erno E
| INST18
%LMBE10.0 %LME10.1 AFM_CRS | oRz_DoN ORG_STAT
1/ 141 REQ  DOMf E_f - {eas i sSTATH X
AxisYin Ao Y e E E
ORG STAT (e) Error State
fas  STATH K, 3 =510
- E
3 1BLO 0 1Al
s T
KIS

(b) Operating state by axis

- ' (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 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 8.2.2 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.
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(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-PDO2A 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.”
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(2) Direct Start

(a) This is the condition for Direct Start

(c) Error state for each axis

(d) Address of Positioning Module

(m) State of Operation complete

INST21 |
TMRI03 TMED. 1 APM_DST (i DST_DOM
[ | 141 REQ COME  EX
Dir=c 5t2 yAocis ¥ ermor E
IMNSTZO
% ME10.0: %METD.1 AFM_DST | paT DON DST_STAT:
— /1 1/ REQ DON E_Y 1BAS § STATH o
Axisfin Az Y ermor E E I
(n) Error State
DET_STAT
BEAS  STAT R 3 15L0
E m - .
' . . /-(e) Axis of command execution
(b) Operating state by axis z ?LD
oS %MDED 440D /-(f) Address of Direct Start
28
(a) Condition for Direct Start
%#MDEZ  {aDD %MDET  4SPE l-(9) Speed of Direct Start
_ = =0 / (g) p
l-(h) Dwell Time
LMDEZ  {SFE Towe |
ED L),
] __+0) M code
z DWE Moo
L | e e :
T () Control method
MCO Fos
E:E _L‘D
5] . .
L (k) Coordinates setting
POS dapg —|
| 57 [13%es
D
L(I) ACC/DEC No.
lngs_ e
INC SEL
5 TIME
| SEL

This is the condition for Direct Start Command (APM_DST)

(b) Operating state by axis
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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.
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(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 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.

Ls 8-58



Chapter 8 Program

7~4 3~2 1~-0
0:DECno.1 0:ACCno.1
- 1:DECno.2 1:ACCno.2
2 :DEC no.3 2:ACCno.3
3:DECno4 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.
(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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I |

(3) Indirect Start

(d) Address of Positioning Module

(c) Error state for each axis
N INSTZ3
EMX1014 %=MBD.D *=MBD.1 APM_IST IST_DOME
[ | 1/ 1/} prE@  Donfi X
nedirect Pogis X in Aogis X emor E
N IMNETZ2
%MBI0.D | | %MB10.1 APM_IST [ =7 poNE IST_STAT.
1/} 1/} REQ  DOMNp i } JBAS  STATH ®
A=Y in A=Y ermor E E
IST STAT (h) Error state
BAS  STATH ¥ 3 LD
] c -
3 1500 } 1AXIS \
— T e) Axis of command
(a) Condition for Indirect Start (ex)ecution
1 LN 1 H=TE \
N () Step number to be
HMWIEE  {STE executed by indirect start

Aogis Y P

(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 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 8.2.2 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-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).

(f) Operating step number by Indirect Start

Set the operating step number by indirect start for main Axis of command execution.

Ls 8-60



Chapter 8 Program

If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If error

(g) State of Operation complete

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.”

()) 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 (g) State of Operation complete

(h) Error state

INST24
%MB0.0 %MB10.8 %MBD. 1 %MB10. AFM_SST
|/ |41 | /1 |} REQ  DON| :SST_DONE
Aoz X Axizin Aoz X ermor Aoz error E
\ (b) Operating state by axis i fBAs  STATH ! SST_STAT
£

(a) Condition for Simultaneous Start

I (d) Address of Positioning Module

I\ (e) Axis for Simultaneous Start

i

N () Simultaneous start step
Aais ¥ £F 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 can not 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 O bases.
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Set axis for Simultaneous Start. The axis for Simultaneous Start uses a “bit” from WORD Data setting as a “1” for

(e) Axis for Simultaneous Start

each axis. Axis for each bhits 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

(f) Simultaneous start step no. per each axis
Set the step no. of each axis for Simultaneous start. XBF-PD02A 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

INBT25
EMEXIDE EMBD.D TMEBD.1 APM_S5S 555_DON
/| /1 REQC  DON} E
A= Xn oS X armor E
ymechr operatio /(j) Error State
} {BAS I STATH: SS5_STAT
| (b) Operating state by axis E
3 15L0
] I
(a) Condition for Speed Synchronization Loz \\ (d) Address of Positioning Module
AN ) )
st (e) Axis of command execution
] __.g.xl \
I~ ™ () Main Axis Setting
2 {MET
s _FL-'-\T\

N (g) Ratio of Main Axis

LV

(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 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 is installed at the 3 slot of 0 bases.
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You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the

(e) Axis of command execution

configuration of Parameter Setting, you can set a value 0 (axis X) or 1 (axis Y).
() Main Axis Setting
Set a main axis to operate Speed Synchronization. This setting is for main axis of Speed Synchronization. This

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
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EMEI0TT WHMEBD.D WMEBD.1 AFPM_S5F S5P_DOMN
—] | | 1 REC  DONH E
Paosition Acgis ¥ emoy E
Sunchroniz .
e / (j) Error state
BAS P STATH SSP_STAT
-] E
(b) Operating state by axis 2 ELD \
i I~ (d) Address of Positioning Module
(a) Condition for Position Synchronization } -;—‘-J-CIE\
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(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 can not 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 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 (axis X) or 1(axis Y).
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(f) Step of Subordinate Axis
Set step number for Subordinate Axis to execute a Position Synchronization.
(9) 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 (g) State of Operation complete
] (c) Error state for each axis
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(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 can not 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 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 (axis X) or 1 (axis Y).
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Set a deceleration time of Deceleration Stop operation. Unit of Deceleration Stop is [ms]. Since this time refers

(f) Deceleration time of Deceleration Stop

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. 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
] INSTZS /
HEMEI01S APM_EMG EMG_DOM
] | REQ  DCONMF E
EMG stop E

Jeas | osTATH EMG_STAT

2 LD \
— 1 (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

() 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
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(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-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).

(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
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(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 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 8.2.2 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.
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You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the

(e) Axis of command execution

configuration of Parameter Setting, you can set a value 0 (axis X) or 1 (axis Y).

(f) Value Change for Speed Operation
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 [X107%.

(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
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(c) Error state for each axis
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(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 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 8.2.2 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.
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You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the

(e) Axis of command execution

configuration of Parameter Setting, you can set a value 0 (axis X) or 1 (axis Y).
(f) Change for Goal Position Value
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 %MD98.
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) This is the condition for Position Assign Speed Override
This is the condition for Position Assigh 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 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 8.2.2 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 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).

(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 [X107%).

(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.

(i) 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.”
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(4) Speed/Position Switching Control

(c) Error state for each axis

(d) Signal from Speed Control by each Axis )
(g) State of Operation complete
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(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 O bases.

(f) Axis of command execution
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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

(g) State of Operation complete
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(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 0 bases.

Ls 8-80



Chapter 8 Program

You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the

(f) Axis of command execution

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 (g) State of Operation complete
h / INST42 |
HMBD.D MBI APM_SME SMS_DOM
I I LI.-'I RECQ  DONf E_X
Aogis Xin Aogis X amo E

== (h) Error state

] INST42 |

%MB10.0] | %LMB1D.1 AFM_SNE | s=ns_DON s STAT
[/ T REQ DOM} EY¥ : {Basi sTATE i X
Aoz Y in Axdis Y ermo E E

SNS_STA
. JBAS  STATH i 2 4510 \
. E IT

3 Lo i NV
— T ETTETTTTTEETERTY CEEPT )

N (d) Address of Positioning Module

1AXIS =0 1=TE N (e) Axis of command execution
7] =] \
EMwznz 'ﬁTE ™\ (f) Change Step Number
Aaxis Y start

(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 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 8.2.2 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.
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You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the

(e) Axis of command execution

configuration of Parameter Setting, you can set a value 0 (axis X) or 1 (axis Y).

(f) Change Step Number
Set change step number by Current Step Change. XBF-PDO2A 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

(a) Condition for Repeat Step No. Change

(a) This is the condition for Repeat Step No. Change

INST4S |
TEME0ZE %MBD.1 AFM_SHS SRS_DON
/| REQ DONF EX
Aogis X ennor E
(9) Error state
INST44 I
E=MET0.1 AFPM_SRE SRS DON SRE_STAT
|/} REZ  DONf E_Y deas i sTATH s
Aotis Y error E E
SRS_STAT
BAS  ETATE _Y 3 1510
E " N (c) Address of Positioning Module
O < L s}
1l \
NG ) .
laxs leTE (d) Axis of command execution
P \
LMW2I2  45TE N (d) Change Step Number
EREVE

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-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).
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Set change step number by Current Step Change. XBF-PD02A supports 150 step operation data for each Axis.

(e) Change Step Number

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
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.

(g) 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

(c) Error state for each axis (g) State of Operation complete

N / INST47

EMXI0ZT: w%=MBD.O %MBD.1 APM_FRS PRS_COM
/| 1/} REQC DOMFi EX
Aoz ¥n Aocis X erndr E
(h) Error state
INST4E
ZMBIDGE | %ME1DT APM_PRS | PRE_DOM BHE BTAT
/| 1/ REQ DONf EY : Jeasi =TAT N
Axi=in Aois Y errgr E =
PRS5_STAT
{BAS  STATH ¥ 3 4500
- E IT.
I\ (d) Address of Positioning Module
3 15L0 } HAIS
- T
o \(e) Axis of command execution
1AKIS 0o HFRE
| | A
- I\ (f) Change Current Position

%MD10Z  {PRS
AxsY  |AD
P DR

(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 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 8.2.2 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.
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(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-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).

() 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

|NET42 (e) State of Operation complete

AFM_EFR
EMX10ZE E EFRE_DOC

{7 | REC  DON| NE
Erniar E

presat / (f) Error state

1BAS: STATE T

2 =L

[~ (b) Address of Positionina Module

HAKIE

>~ (c) Axis of command execution

2000 HEFR
E WA
L [~ (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 O bases.

(c) 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).

(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 .
INBTS
T M 1025, HMBD.1 APM_RST RST_COM
= | | | RECQ  DOME E X
Re=at Ermo Aogis X e E
INETSD (9) Error state
HEME1D.1 AFM_RST RST_CON RST_STAT
| | REC  DONF E_Y : “BASD STATH X
Aois Y emo E E

BAS  STATH f 3 1=LO

N (c) Address of Positioning Module

3 BLo t RIS

\ . .
laxiz : Jiveii (d) Axis of command execution

/ [/ /

JINH

] OFF (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 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) 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)
¥ The 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
1‘ ) . Deceleration when approximate return “ON”
Homing high speed _—"
1
1
1
|
| Homing low speed
1
1
1
. .‘ » Time
' ] ] \Transfer amount after DOG “ON”
: A "
1
1
! “ON”, the origin will not be
! determined by the origin signal.
' Origin signal ;
. !\ 1 rotation of SERVO motor (PG1 rotation)
1
! |
: |
A : .
Homing command \ :
3
Homing processing I'
|
1
Origin determined : .
state . !
|
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.

Speed ' 1 The origin is not determined while the DOG “ON”.
. >

» Time

DOG signal

Origin signal 1 f1 1 £

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.

' 1 The origin is not determined in the deceleration section.
Speed * >

» Time

DOG signal ﬂ
|
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.

Origin y
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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 3
i
i
i
i
i
i
|
i
Homing low speed-----------f------------—-+--—- fomoee
i
i
i
; } ! »- Time
| e — -
| ! l‘ \"--_._{ Moving amount after Near
i } i : origin be “ON”
| A 1 B
Near origin signal ! When the homing speed is
' ! ! decelerated by near origin,
i ! . — the origin is not decided
| . . | . A by origin signal.
' Homing signal | .
|
| X ) s )
ONE *LMotors 1 spin (PG’s 1 spin)
i
Homing 4 !
command 3
iON
In homing l 4
! |
! |
| /
State of origin- i V
decided i i
I I
| |
I I
Status  waiting In homing ‘ waiting
Note

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 promptly.

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 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.
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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
Homingat | Turn the direction at the upturn edge of near origin signal
high speed !
i
i
Homingat | ________ / N
Low speed i I I )
P f i Y= Time
3 | 3 Origin-decided
| ! - | )
| 3 _{ Turn the direction at the upturn edge
i ! v | of near origin signal
Reverse ; ! ! |
; | |
| L ()
! u .
Near origin signal " ‘H
i
i
i
|
ON|
|
Homing command |
:
ION
i
In homing !
;
| |
i 10N
i |
i i
The state of | ‘
origin-decided ; |
i i
s s
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

1

1

1

i 1

Deceleration'

Reverse section !
1

1

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
Homing at low i
,,,,,,,,, e
speed ! |
1 1
: High limit 1} |
. 1
! signal
| | =
| |
i Origin signal ! 1 ﬂ ?
i ' | Motor 1 turning
| < > “1(PG 1 uming)
ON}
Homing f i
command | !
ion ‘
In homing
| |
| |
State of
Positioning
. |
Action Waiting : In homing Waiting

status

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 A Turn the direction when meeting H or L limit

e

p Time

v

H. Limit /

ORIGIN ﬂ ﬂ ﬂ ﬂ
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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
Turn the direction when it meet with high or low

Homing at "1 limit signal
high speed -

| Origin-decided

Time

Homing at
low speed

Reverse

High limit signal—|

Homing |
command

In homing I !
|

Origin decided i

Action

waitin In homin waitin
status 9 9 g
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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.

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 9 9 PP goalp '
: Absolute, . Executing linear interpolation control by using starting
Positionin Linear Linear Interpolation . ;
osl g . address (current stop position) from the axis (2 axes or
Control Interpolation | Incremental,

Linear Interpolation more) to the target position.

Absolute,

Circular Circular Interpolation
Interpolation | Incremental,
Circular Interpolation

Absolute,
Speed Control Execute Speed control as setting speed until
Incremental,

Speed Control

Execute positioning control until goal position by the
trajectory of arc and control sub-axis as using axis-2
according to data of main axis.

Speed Control
deceleration stop command is entered.

Speed controlling and then speed / position switching

N 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
Position Control 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 .
Method Method Pattern Oz
End O | Terminated after the completion of the current step position control
Single Keep O | Continue to the next step after the completion of the current step position control
Positio Continuous 0) The current step and the next step in a continuous drive speed
ning Repeat the step after the completion of the current step position control to change the
Control End O | step number
Repeat Keep o (Ij?r(ie\;/)sat the step after the completion of the current step position control continues to
Continuous | ) | Repeat the step and the successive steps in the current driving speed
End O | 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 O | After completing the following steps VTP control orders continue to drive location
Speed Continuous | X | Errors
Control End O | 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 O Repeat the step after the completion of location control, VTP orders continue to drive
Continuous | X | Errors
End O | Terminated after the completion of the current step-linear interpolation
Single Keep o _The next step after the completion of the staff continue to drive a straight line
interpolation
Linear Continuous | y | Errors
In.terpol Repeat the step after the completion of the current staff, continue to drive a straight
ation End O | fima .
line interpolation
Repeat Keep O | Repeat the current step and the successive steps to speed linear interpolation driving
Continuous | y | Errors
End O | After completing the current step termination arc interpolation
Single Keep O | The next step after the completion of the staff continue to drive the arc interpolation
Circular Continuous | y | Errors
In.terpol Repeat the step after the completion of the current staff, continue to drive the arc
ation End O | inter .
polation
Single Keep O | Repeat the step and the successive steps in the current arc interpolation drive speed
Continuous | y | 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

In acceleration

Speed
3 i , Dwell time
| | ‘4—»“
i 3 : Time
on | | |
| } } }
Start command | | 3 ! i
. 2 | | |
In operation ! ! |
loN | | !

ION

In constant
speed

[ON

In deceleration

I
I
I
|
i i IoN
| | !
i i |
In dwell ! ! | |
| ; i ION
I I
Positioning i | i i
complete ! | ! ,
! ! i

s 9-11
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2) Abnormal Operation Patterns

=0

=0, Dec. time

Acc. time

Speed

» Time

Dwell time ,

A

In
operation |

Start
command

ION

In acc.

At
constant

A

spee

In dec.

In dwell

Positioning

complete

Increase the operation speed by comparing with moving amount

Speed

» Time

. Dwell time ,

z
°

]

operatio

juli o)
mn
n g
I
Q
(5]

In acc.

ION

ION

A

constant

In dec.

In dwell

Positioning

complete
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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 (SRR (O/E S GV Accel NO. Diges M Code D.We”
[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
Opgration mode : Opgration mode :

Operation mode : Singular,
End

Operation mode : Singular,
End

Operation step no.\ 2 Operation step no. : 1 Operation step no.\ 2 X
p Time

T
|
|
|
|
|
|
|
|
|
T
|
|
|

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

?\ltg? Coord. | Control | Method | Pattern slt?eepp. Goal{;g}sition Operefglc;r/ls]s L A,\T (Cfl D,\T g‘al C(’;/(lie 2;’;?!
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

Since you don’t change operation
step number after Repeat

m Operation Pattern operation, it operates step number

Speed

Operation method :
Single, end

Operation method :
Single, end

Operation method : Operation method :

repeat, end repeat, end
00 SR S LS . Nt
Ooeratti)om 51160 ’ Operation step \ Operation step ’ Operation step \
number . . . .
number:2 \ / number : 1 \ J number:2 N g Time
I I I I I
I I I I I
I ON I ON i
I T I T I
St A A !
I I I I I
commal ; ! ; ! ;
I I I I I
I I I I I
ON ! |ON ! 'ON !
\ \

operati

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

Spfed [ 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

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

s 9-15



Chapter 9 Functions

9-16

the goal position without stop and the positioning shall be completed at the same time as dwell time proceeds.
(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 [ols] [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 :

Operation mode :
Singular, Continuous

Operating step no. : 2

Singular, Continuous
Operating step no. : 1

Operation mode :
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; , 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.
P 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 [ [ [

Amount of movement : 7000

¢ N

[ |
Starting position Goal position
m Setting of XG5000
Sl Coord. Control | Method | Pattern ST e R G UL Accel NO. Blors 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

/ Amount of movement = 7000 \ Dwell time = 100ms

» Time

Start !
command !
|

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

Reverse

Starting position

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
= | | | | | | l |
I [ I I [ I T I
I Positioning control in reverse direction N
D (Amount of movement -7000) G
Goal position Starting position

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 INC POS SIN END -7000 1000 NO.1 NO.1 0 100
m Operation Pattern
Speed
‘ ; Time
Amount of Movement = -7000 Dwellitime =100ms

110700 S — !

Start !

command 3

In dwell

Positioning
complete
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9.2.4 Speed Control
After executed by the start positioning operation command ( "Direct start; , TIndirect 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.

D> 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 nhumber and time on setting data, decelerating
operation operate with deceleration number and time of a command " deceleration stop .

(2) Operation Timing

Speed

) Decelerate within dec. stop time
Setting speed f---------------- P

P Time

Start command

\-
|
|
|
|
|
|
|
|
|
T
|
|
|

4

j'rStop but not to

_~"ibeon

In operation

Positioning
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".)
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i |
(c) Speed control of software upper/lower limit checking change according to the setting of the speed control of
software upper/lower limit check.

Iltem Setting Value Contents

_ . During Speed Control, do not operate to check the range of
During Speed Control | O - Not Detected upper/lower limit of software

Soft Upper/Lower
limit 1 : Detected

During Speed Control, operate to check the range of upper/lower
limit of software

(4) Setting of XG5000

g Coord. Control Method Pattern Cleel PEsiEm || el Sazs Accel NO. e M Code DWe”
NO. [pls] [pls/s] NO. Time
1 ABS SPD SIN END 100 1000 NO.1 No.1 0 0
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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
| N ;
Moving amount Starting positon(X1, Y1) i Goal position
of Y axis ! (X2,Y2)
vi-Y oo i
! Action by linear interpolation 3
X Reverse < ‘ ‘ » X Forward
- Moving amount g
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 Set the goal position to position on main-axis and sub-
[pls] axis
Oge(reaet:jng 1000 ) Use speed-designated method of main axis for linear
[p[))ls /s] interpolation
AcC. no No.1 ) Set acc. no. for acceleration
T ' (no.1 ~no.4)
Dec. no NO.2 ) Set dec. no. for deceleration.
T ' (no.1 ~no.4)
M code 0 ) When need to execute auxiliary work synchronizing
with linear interpolation
Dwell time 500 ) Set dwell time(ms) to outputting the signal positioning
completion

-1 1 1t 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. Method | Pattern (SRR I OR LTy e Acc. no. | Dec.no. | Mcode |Dwell time
[pls] [pls/s]
1 ABS SIN END 10000 3000 No.1 No.1 0 100
= Operating data of sub-axis (axis Y)
Step no. Coord. Method | Pattern (S (Fenitehl | Mool Vil el Acc. no. | Dec.no. | Mcode |Dwell time
[pls] [pls/s]
1 ABS SIN END 1000 3000 No.1 No.1 0 100

9-22 Ls




Chapter 9 Functions

m Operating pattern

Position of Sub-axis
Starting position
—  4000—
Moving amout ]
of sub-axis
(1000-4000=-3000) |
— 1000— Goal position
Position of
0 main axis
10000
‘ Moving amount of main-axis ‘
Speed of (10000-1000=9000)
main aixs
3000 —--------
| Action of main axis | / \ ,
0 ! ; ‘ Time
Speed of i i i
sub axis 3 3 3
\ Action of sub axis \ 0 & 1 3 Time
1000 N >
ON} f i
Start command | i Dwell time |
Lon |
Main-axis in operation
1 ON |
Sub-axis in operation I‘
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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
L S ;
Moving amount Starting position (X1, Y1) i I_Ending position_ of
of Y ! linear interpolation
! (X2,Y2)
vi-Y oo i
! Action by linear interpolation 3
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)

SED Coord. | Control Method | Pattern Craf. [PDEfiE OIHEIT 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)
g Coord. | Control Method | Pattern TR [FEliem ClF SN e 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 7
sub-axis
(-3000) ]
Ending position of
1000—1 linear interpolation
Position of
0 main-axis
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 | P )
sub-axis 0 \ Moving amount = -3000 / i Time
-1000 —-------3 >
ON f 3
Start command | 3 Dwell time=100ms i
3 ON !
|
Main-axis in operation
1 ON |
Sub-axis in operation ‘

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
A n\ Acting by circular
interpolation
Target
«— position
Midpoint of
) <« circular arc
Start point
(Current stop position)
Reverse of -
main axis =
. Forward of
v Origin main axis
Reverse of point
main axis

(d) Restriction

m 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.
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)
= 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)
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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 Maln.aX|s 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 ) Set _|t for p.rogressm_g auxmar)_/ operation depends
on circular interpolation operation.
set the dwell time taken until plc outputs the signal

Dwell time 500 - which informs users of finishing the position
decision

Circular N . .

interpolation 5000 5000 Set mldpo.lnt fqr pas_smg.cwcular arc on the method

o . of the designating midpoint.

Aucxiliary point

Circular MID i In case of using the method of designating

interpolation mode midpoint, 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
Acting by circular
interpolation

Midpoint position
(2000, 6000) -
Target position
(10000, 6000)

|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|

Center point of
Y Circular arc

/

; Start position

Reverse /'/ 0.0 Forward
of main . . . . . . | | | | . . of main
axis OT 2000 10000 axis
Reverse of
main axis

s 9-29



Chapter 9 Functions
I '

(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
—————————————————————————————— 4 interpolation
‘ i Target
Amount 0 | position
movement 3 ‘,{ ,,,,,,,
of mid point ! Amount of
of sub axis | movement tg
! target position
77777 Y i””””""""""" of sub axis
| T
i N 3 N/« Center |
I Start position 3 !
i (current stop position); !
| | |
i ! i
1 : 1
i ! i
i } i Forward
Reverse f ! ! | » of main
main axis ‘Bmotnt of movement> 3 axis
\j i of main axis midpoint |
Reverse of | |
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

Setting item Ma|n_aX|s i axis Contents
setting setting
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 L. ..
[pls/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. theT dwell time taken gngl plc outpu_t_s the s_lg_nal
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
.C'rCUIar . . 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.
interpolation

-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 'Target position; and 'Circular

interpolation auxiliary point; , when operate circular interpolation of method of designating midpoint.

Whatever user set, there is no effect and no error.
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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

Target | Operation Circular Circular The number of
Step g P Acc. | Dec. M Dwell | interpolation | . . rotations of
Coord. | Control Method | Pattern| position Speed . - interpolation .
No. Speed | Speed | code | time Auxiliary Circular
[pls] [pls/s] . 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
Target | Operation Circular Circular The number of
Step g P Acc. | Dec. M Dwell | interpolation | . . rotations of
Coord. | Control Method | Pattern| position Speed . - interpolation .
No. Speed | Speed | code | time Auxiliary Circular
[pls] [pls/s] . 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
A Acting by circular
interpolation
+ Midpaint position
(BOOD, 000) ~ Target position
oA (2000, 5000}
—“—fl':l':l--" ———————————
amountar | 2000T 37
movement of
I'T;Epm Amount of movement of sub
" axis targel position
= 5000 = 4000
00— s — - 2 ———— ¥_
N ¥ Center
o o : | | | o
Main axis O 1o0p 5Q00 3000 axis
| Amount of movement of | I
| maln asis midgoint | |
| = 5000 |
¥ " Amount of movement of main axls o
Revarse of mﬂms'm
sulr 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. " Circular interpolation auxiliary point is midpoint of this circle.

(b) Moving direction depends on set direction on “circular interpolation mode” of operation data.
« TCenter, CW, - Circular interpolation go clockwise from current position.
F'Center, CCW - Circular interpolation go counterclockwise from current position.

Center, CW Center, CCW
Fonsand of Foramard of
sub axls T sih Axia
anget
L Acsirmg fy circidar ina ipokaticn rm ] Tangat
J ,.EF o Psitian
ACting by drodar imepalkation
Star
A RN
Center Center
Fenvarsa Fonesand of Foervaras Forwand o
ol main - e e o
s 1_‘_\_‘_\%‘- an Aaks Py '1""--\.._ ] maln aods
\ g peard ' Lrigh.goint
Feavarae o Ravarse o
b sub axis

(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)

Fonward of
sub axig

Achng by crouar
irTlerpalaton

Center
Starting
poeitian
= Tanget
[poEinan

Revensa Fomward
#= i main

of man -
axig 1;"“‘%.“ Orig i
Reverseof  PAINE
sub axis
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I |
(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
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(e) Example of operation data setting

interpolation

S_e i 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 ) Set acceleration time No. for acceleration.
speed ’ (No.1 ~ No.4)
Deceleratio No.2 ) Set deceleration time No. for deceleration.
n 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 taker_1 gnt_ll plc outpu_t_s the s!ghal
which informs users of finishing the position decision
Circular
mte.rpolatuon 5000 5000 Set the c.enter—pomt on the method of designating
auxiliary center-point.
point
.C'rCUIar . .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 ) 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 . . Circular Cir. .
Step | Coord . Acc. | Dec. M Dwell | interpolation | . ) rotations of
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 END 0 1000 No.1 | No.1 0 100 1000 Center Ccw 0
» Sub axis (axis Y) operation data
Circular The number of
Target Operation . . Circular Cir. .
Step | Coord " Acc. | Dec. M Dwell | interpolation | . . rotations of
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 END 0 0 No.1 | No. 1 0 100 1000 Center cw 0

9-36
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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.

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.

= Center-point, CW |

- Circular interpolation go clockwise from current position..

= Center-point, CCW ; - Circular interpolation go counterclockwise from current position.

Centerpoint, CW

Centerpoint, CCW

Forward of
sub axis

Acting by circular interpolation

Start position
Amount of

movement
of sub axis
centerpoint=—— [~~~
position

Reverse
of main ‘
1 I B —————_
axis Amount of movement of main
axis centerpoint position

|
-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
r
|
|
|
|

Reverse of -
| Amount of movement to main

sub axis . L
axis target position

Target position

Amount of
movement
to sub axis
target
position

|
N Centdrpoint of circle

Forward of
main axis

Forward
of sub

axis Amount of movement to main ‘

! axis target position !

P

! I

Target position

Amount of
movement
to sub axis
target
position

Amount of movement of main
axis centerpoint position

|
i

i

! Acting by circular
| interpolation
|

I

I

|

I

I

|

Amount of
movement ~ =3~~~ Radius
of sub axis ;

centerpoint _¥__

position Starting position
Centerpoint of
circle

Reverse of
main axis

Forward of
main axis

Reverse of
sub axis

ICircular

(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

/

Reverse
of the
main axis

sub axis

Center of the circle

\ Orig!
Reverse of ~ Point

Acting by circular interpolation

Starting
position
= Target
position

Forward
of main
axis
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(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.

(e) Example of operation data setting

9-38

(Error code: 284)

= In case of calculated radius of circular arc exceed 2,147,483,647pls (Error code: 286)

Setting item Main axis setting =l axis 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
- 10000 0 o I . . .
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 ) 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 users want to progress other auxiliary
M code 0 - . L . . >
action with circular interpolation operation.
Dwell time 500 ) set the_r dwell time tak(_en_ ur_1t|| plc outputs the_ §|gnal
which informs users of finishing the position decision
intgr%:;iron Set the center-point position by amount of increment of
augilia 5000 -5000 current stop position on the method of designating
nary center-point.
point
. Clrcular In case of using the method of designating center-
interpolation Center - ; .
point, set the center-point
mode
Cir. Int. Dir CWwW - Set moving direction of circular arc
The number
of rotations 0 ) Set the number of rotations for drawing circle that it is
of circular over 360 degrees.

interpolation

- "' Do not need setting. Whatever user set, there is no effect to circular interpolation.
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MTarget position; and "Circular

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.

[ 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

. Circular 8 q The number
Step Targ_et Gt Acc. Dec. M Dwell | interpolation C'rCUIa'.' C|(cular of rotations of
Coord. | Control | Method | Pattern | position| Speed . o 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 CwW 0
2 ABS POS SIN END 2000 1000 No.1 | No.1 0 100 1000 Center-point CwW 0
= Sub axis (axis Y) Operation data
. Circular . . The number
Target | Operation . . Circular Circular .
e Coord. | Control | Method | Pattern | position| Speed [ D5, b D.WEII mterpglatmn Interpolation int. & OB o
No. Speed | Speed | code | time Auxiliary . Circular
[pls] [pls/s] . mode Dir. . .
point interpolation
1 ABS POS SIN KEEP 0 0 No.1 | No.1 0 100 1000 Center-point CwW 0
2 ABS POS SIN END 0 0 No.1 | No.1 0 100 1000 Center-point CwW 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
Amount of movement = 2000 | Amount 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.
Midpoint starting point radius < Ending point radius

Starting point radius > Ending point radius

Forward of
sub axis

Starting point
radius
= Ending point, - = =~ >

.
.

radilis
.
.
’
2

Starting position

Target
position

\ Starting point

radius
> Ending point
radius

Center point
@

Reverse of
main axis

0

Reverse o f
sub axis

Compensation
spged

Setting speed-

Forward of
main axis

Speed will be slow.

Time

Forward of
sub axis

Target
! position

Starting point
radius
< Ending point

radius l
.

.

I"
‘ Ntarting point

radius
= Ending point
radius

Center point
@

Starting position

Reverse of
) . Forward of
main axis . )
main axis
Reverse o f
sub axis
Compensation Speed will be fast
speed

Setting speed-

Time

Sometimes exceed

Can operate no exceed

In case of “Starting point radius < Ending point radius”, the more operate circular interpolation, the faster.
"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 .
"Speed limit, , even if it is near to target position.

Compensation speed

Speed limit-

Setting ~
speed

Compensation speed

Exceed speed limit

Speed be faster /

Speed limit
Setting

I::> speed

Time

Not exceed
/ speed limit

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 FCW, Arc>=180° A

Circular interpolation action

Arc < 180°

Arc >= 180° Center
point

Center "CCw, Arc<180°,
\. point  Circular interpolation action

S
/

Goal position
Goal

/ position
Start?ng N £ CW, Arc<180°, Start@ng
position AN / Circular interpolatior) position
A J action
\\‘O Arc < 180° Main-axis

Main-axis
Forward

Center poin orward

"~ Center point

Origin Origin

"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
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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.
= 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
_Gpal 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 o . )
synchronizing with circular interpolation
Dwell time 500 - Set dwell time for outputting positioning complete
AUX|]|ary 5000 - Set the radius on main-axis
point
. Clrcula_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.
S Coord. | Control | Method | Pattern | position speed Acc. | Dec. DWe" Auxﬂ_lary interpolation | Int. Arc 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, Ccw 0 Arc<180
= Sub-axis (Axis Y) Operating data
Goal | Operating . Circular Cir. The no.
S Coord. | Control | Method | Pattern | position speed Acc. | Dec. DWe" Auxﬂ_lary interpolation | Int. Arc 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, Ccw 0 Arc<180
m Operation pattern
Sub-axis FCW, Arc<180°
Forward ircular interpolation action
1000 Starting position Goal position
~._(1000,1000) -7 (9000,1000)
Main-axis N Main-axis
Reverse > .
0 P 9000 Forward
-1000
"Arc’s degree< 180°
~2000 g
Center
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

Execute circular interpolation with center-point of arc which smaller than
180°in direction of CW

Execute circular interpolation with center-point of arc which bigger than 180°in
direction of CW

Execute circular interpolation with center-point of arc which smaller than
180°in direction of CCW

Execute circular interpolation with center-point of arc which bigger than 180°in
direction of CWW

Radius, CW, Arc<180°

Radius, CW, Arc >=180°

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 2 CW. Arc>=180°7 Forward
A Circular interpolation action A

Degree of arc < 180°
Degree of arc >= 180°

#.J Center point \,‘ . Cei:l]tter ? CCW, Arc180°?
AN CVASN 7rcular interpolation action
N

Radius 7 R
Moving Moving - A L ~._ Goal position
amount Goal position amount 4
of sub- of sub-
axis’ goal / axis’ goa
position stag P £? QW, Arc<180°? | position- ~Starting >
position & | o / Circplar interpolation position
| ~~pDegree of arc/% 180° action £ 1
| S / ze of arc>=
I Sso
| Radius OCenter o
< | o o Main-axis| -
- T W poifit Lol F - Ll
i orward . .
\ L \ Main-axis
Origi ! Moving amount of main-axis’ Origi Moving amount of main-axis’ Forward
goal position goal position
on action
\J \J
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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.
= 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.
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¢) Setting example of Operating data

Items Main-axis setting | Sub-axis setting Description
Coord. INC - 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
_Gpal 10000 0 Set the goal position to execute on Main, Sub, Helical axis
position[pls]
Operating Use connecting speed designation method for circular
1000 - . . : X .
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 o . )
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
. Clrcula_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 ) 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

Step Gc_)r_:\I Operating Acc. | Dec. | Dwell | Auxiliary | . Clrcula_r Cir. Int. . U2 (L2
Coord. | Control | Method | Pattern | position speed . . interpolation . 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. DWe” Auxn_lary interpolation C|r._Int. 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
Starting pos@n Radius Moving amount of sub-
(1000,1000)  + =5000 Goal position axis’ goal position
(9000,1000) =0
1000+ -- - \ 777777777
. . i |
l\lgam-ams } } } } e i } Main-axis
everse AN e
0|/ 100 “ONU5000 9000 Forward
—-1000 + | |
| N i |
} D J/ Degree of arc>=180°
-2000f | vg) Tedeee |
! Center-point !
| |
| |
| |
| |

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 Acc. area
™ Speed control  Position control
Speed set F-----------7--—---——-

Designated moving amount

Dwell Time
-

» Time

Start command

|
l
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
I
I
|
|
|
|
|
|
|
|

A

In operation

Positioning
complete

External N

speed/position
switching signal

i
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
I}
[I
I
I
I
I
I
I
I
I
L
|
ON ;
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
i
I
I
I
I
I
I
I

Internal
speed/position
switching
command

ON

A

| 0
! A

(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?SE?S]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 . " e
with speed/position switching control
Dwell time 500 Set dwell time(ms) between 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 |

| Position control ntrol
Speed et | ----emod oo 1 Position co tq Speed contro

» Time

ON
Start
command

|
|
|
Ny
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

In operation

Positioning
complete

Position/Spee i
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[&(;]sition 10000 Set the value of goal position for position control
Oper?Ft)ilré ?S]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 Set 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 )
N Set acceleration time number for acceleration. (No.1 ~ No.4)
0.
Dec. time o )
N Set reduction time number for reduction. (No.1 ~ No.4)
0.
Coordinate Set coordinate about target position of set control.(absolute, Incremental)

Select one between position control and speed control
Control method

(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 Set step number of operation data what you need operating.(0 or 1 ~ 400)

Set ‘0’ operation step of Indirect start and carry out command of indirect start. And then start operation
data which was saved in step number.
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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.)

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

[ Example ] Set Simultaneous start of axis X, axis Y as follows;

9-54

SST command

Axis X
operatin

Axis Y
operatin
DEC stop
command
(Axis Y)
Axis X
positioning
complete
Axis Y

positioning
complete

»Time

Step No. | Coord. | Control | Method | Pattern Target position Sy CEESECHD | [BLEEs EL 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 Sy CEESECHD | [BLEEs EL 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
L1010 ——— X axis step no.: 1
T R A
Only relevant
500 f----——————f-——- Y axis step no.:3 2;&85?2;?8[&188
Dw‘e\l 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 Homing' Jog Speed Status of Axis MS(t::tchji an
Stop factor ! 9 Operation | synchronous after stop signal
Parameter E;}(?gehe_ﬁniﬁft Prompt stop | No Detection Prompt stop *4 Error (Error501) | No change
setting
3 E)I(ga?l(ijmsi?ft Prompt stop | No Detection Prompt stop Error (Error502) | No change
Deceleration . . Error 322 .
stop Deceleration | Deceleration (Go-on Deceler%tlon Stop On No change
Sequence command stop stop operation) stop
program
Emergency
stop Sudden stop Error (Error481) “Off”
command
When
— operate to
Ext_ern%I h'?“ Sudden stop forward, Sudden stop | Error (Error492) | No change
limit “On
sudden
External stop
signal When
External low- operate to
P Sudden stop reverse, Sudden stop | Error (Error493) | No change
limit “On
sudden
stop
Deceleration Deceleration | Deceleration Error322 Deceleration
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.
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i |
= Positioning of Incremental coordinate method: Operate as set movement at the target position.
(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
The value of deceleration time can bigger than set value of 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

Spaad
seeed limlp————————————— A Deceleration stop
Setting | o N as deceleration tima
I 3 of deceleration stop
Epeed :: "~ £ommand
Il
I
1 t—t——" Time
| Huﬂm alion Hme|
| | = Aqf command
anl “!‘t: Diecaleration of
Start [ [ CLITent aperation
commarnd | |
o T
T
Oparating N |
|
Completer : :
positioning ; \
Internal | il
dacelaration I [
stop commars + [
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.

Speed

Immediate stop at the
target position

> yPosition

j w Y L
! ! . Stop position
iNi Tlarget position by deceleration
Start command ! ! stop
10N | |
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

Internal or External
emergency stop

1
)
|
!
| )
f +—%} - Time
i b
ON} P
. Do
Start command ! .
{on .
|
Operating E
) _—
| Do
Signal of complete i E i
positioning i L
1N |
M code ON !
(With mode) |
!
[]
|
1
1
1
)

(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
Setting
ens Stop without
/delecleration
' » Time
3 I
Start ! i
command 1
Operating b
|
|
Positioning | 3
complete ‘ |

‘ |
| ON|
External stroke | i
U.L limit ! i

(5) Stop by software upper/lower limit
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(&) 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)
ltem Setting value Contents
Software upper
limit
Software lower limit | -2147483648 ~ 2147483647 | Set position of software lower limit.

-2147483648 ~ 2147483647 | Set position of software upper 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

l[imit
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 sto
/ P

Stop position in case of DEC
\\ stop

LSoft upper

limit

ON

DEC stop | T
ON

EMG stop | T
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(7) Stop command under interpolation operation
(a) 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
~~
Starting s Target
oint A

Forward of the axis

P! point

| Forward of
| : 1 main axis
1

Composition i
speed

Setting
,,,,,, Deceleration stop

speed as setted
deceleration time.
+ » Time

Starting
command

Be operating
main axis
Be operating ON

the axis of
ordinates

Internal
deceleration
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)
Item 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

Jog High Speed

Jog

Jog
-~} decelerating

~"{accelerating

Jog Low Speed

»- Time

- |

Forward Jog
Signal

Jog low/high speed
Signal

In
operation -
| Stopped but

Signal of Enot be ON

Positioning
complete

Notices for setting Jog speed are as follows.

Jog Low Speed < Jog High Speed < Speed Limit

Speed

A

Speed Limit ===
Jog High Speed [~~~

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)
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(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

X - axis UXX.01.1 %UXx.y.17 | 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

. UXX.01.5 %UXx.y.21 | Axis Y Reverse Jog

Yaxs 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.

9-64



Chapter 9 Functions

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
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(2) Operation Timing

9-66

Speed

Inching Speed {-------------

« Accelerating at Jog acc. time

Amount of Inching

-

Decelerating

_~iat Jog dec.

itime

p=Time

Inching operation
command

ON

In operation

Positioning
complete Signal

ON

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 Synchronous Control

This is the command that synchronize with sub axis in speed and control operation depending on speed

synchronous 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.

ltem 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

Speed of
Main Axis
Speed of
Sub Axis

Ratio of Main Axis : m

Ratio of Sub Axis : n

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.

In the case that the speed of main axis exceeds the speed limit, error arises and it decelerate in “Dec. time of

emergent stop”.
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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 CEEU e MO s Acc. no. | Dec.no. | M code DWe”
[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 |-------------
/ Su axis ratio:1
1000 [------------ l&é//
/ »Time
Main axis
start
command
Sub axis
speed sync.
command

Main axis
operating

Sub axis
operating

Main axis
positioning
complete
signal

Sub axis
positioning
complete
signal

Sub axis stop
command

|
|
'ON

|
10N

Not On even if |

stop.

(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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Fhase A

I The value of position increase when the input pulse of

Phase B

— > -

Above 1.25 us

phase A is ahead of B's

The value of position decrease when the input
pulse of phase B is ahead of A's

(9) 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
Minimum of -2147483647 ~ Max. of Encoder encoder
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
22000 |t ) W

Encoder phase A i
Input i

Encoder phase B 3
Input i

Stop command
for axis2

ol i

Speed sync. ; |

for axis2 | |

i :

10N |

AXxis2 in I !

operation 3
Positioning 3 Stop but not turn On
complete signal ! EAN

of axis2 :

|

|

|

I
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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 -2147483648 ~ 2147483647 | Set the position of main axis in position sync. control
position sync.

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.

Operation step 1~150
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(2) Operation timing

Speed

Speed of

main axis
Speed of

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Dwell Time

sub axis ‘ / \ \ e

Position

p Time

|

L

! 4 Position of main axis
| s

|

I

I

I

e

“! position of subaxis

Position for

T
|
|
|
|
1
|
|
|
|
|
|
|
|

position sync. p Time

Start command
for main axis

Position sync.
command for
sub axis

Main axis
in operation

Sub axis
in operation

Main axis
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 1300,
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

Step no. | Coord. | Control | Method | Pattern gl pesiion || OpSEing STeee Acc. no. | Dec.no. | M code D_weII
[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 gl pesiion || OpSEing STeee Acc. no. | Dec.no. | M code D_weII
[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

9000 bommmmmm Step of axis Y : 10

1000 [

0 . » Time

AXisY starts

Position operating

A

2000 prmmmmmyTommToosopTTToTETosToosoymodeoooooo—o
i Position /
4 .
1300 F------4---———-—-1 ----7"{f_9f-a-x-'§2<---- A )
/ - ... Position
/ of axisY

p Time

Position for |/’

position sync. |
ON l

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
N Psotion
<@ o >
Origin i
|
| Position
Origin | .| Position of
! i Homing completion
ON| )
Floating Origin i
setting command !
on
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) As the operation is different according to Position Override command during operation, cares should be taken in
using.
In other words, if position of position override at the moment of commanding position override is bigger than the
position it stopped at, the positioning direction would be forward. If it is smaller, the direction would be reverse.

(d) This command may be executed several times in operation.

(2) Operation timing

Speed
A
. iﬁPosition override is executed
Setting Speed f---------------- N 4 when decelerating,
\ it starts accelerating
\ i
\ |
\ 1
\ P\ .
< / \ i \ \ . Position
Current position Goal Position 1 Override Override
| | position1 position2
ON! i i
| | |
Start ! ; |
| ; ‘
| ! !
! ON ON | }
Position override ! ! !
command | | |
i Override positionl Ove:rride position2 i
1ON | i
|
In-operation l i
| } |
i i |
} }  ON
Positioning complete | i f
| |
T I T
| ] |

If position override is executed in operation, the goal position is changed to override positionl 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.

Ls 9-77



Chapter 9 Functions

Speed
A

Setting

Override position is smaller
( than current position when
/" commanding. So decelerates
/ |and stops

speed

A

Override
position

Curr:ent position
ON

-

Start
command

Goal position

overridel
command

1
Position| 3
1

o Positio

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)

(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 SRR e el 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
9-78 | LSI




Chapter 9 Functions

m Operation pattern

Speed Previous operation pattern

+ of position override

2000

Operation mode :
Singular, continuous /

Operation stepno.: 1 / A
1000t------————- / . Operation step no. : 2

Operation mode :
Singular, End

) Operate the next step at
i override position

Positioning complete

i
I
I
I
i
| "
! Position
0! 1000 2000 15000
| | |
1 ! Goal position Override position 1
ON' | |
i i i
! | |
Start command | ; !
! t
| i |
| | |
| ON |
i ! i
Position override | ! !
! I I
! Ovelride position : 2000 i
I
ION ! i
i i
In operation ' i
i
I
; ON
I
I
I
I
L
I
I

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.
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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
Speed override 0 : %setting Set the speed override setting value by %
P 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

Override speed2

| Previous operation
/! pattern of override

Setting speed |-------------

Override speedl

» Time

Start command

Speed override i

ON ON

il il

Ovdrride speedl Ovefride speed2
|

‘r

In operation r

10N

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

Step no. Coord. | Control | Method | Pattern Goal[slc;]smon Opere[l:)llc; r/ls]speed Acc.no. Dec.no. | M code |Dwell time
1 ABS POS SIN END 1000 2000 No.1 No.1 0 0
m Operation pattern
Speed
4000 Not operate because ofﬂi /9 verride speed :200% _
- exceeding speed limit ;
| Speed limit AN/
3000 L__ o S,’_ _ _ _ _ _ Override speed :150%

| Previous
peration pattern

> i
2000 »  of speed override oerride speed : 100%,

77777777777777 \ T

| | \

/: . / | \

1000 |-——- - i verrldespeedtso%‘ | 3 \\
| \
[ | /[ \

Start command
ON ON | ON | ON
Speed override
command

ngrride speed :50% Override speed : 100% 1 Ov?rride speed :150%
erride speed : 200%
In operation
ON
Positioning I A

complete ‘ 1 1 i

» Time

o
=
o
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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

s Common parameter
Items Setting value Description

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

If speed override is “%”, set the speed by %

0.01 ~ 655.35 (1=0.01%) (100% is 10000)

Speed
If speed override is “Exact number”, set the speed with

1 ~ Speed limit 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

/i not executed here

Override speed

Speed override is

Positioning complete

Setting speed |-------------- ‘
i
|
|
|
|
|
|
|
|
|
|
- | ' p Position
Starting | ! . . 1 Goal position
position | ! Position of speed override !
ON! ! |
| ! !
| ! !
Start command ! 3 ;
i
| | :
} ON } i
Positioning ! ! !
speed override | ! |
i 1
10N |

In operation |

1T

(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. | M code |Dwell time

m Operation pattern

Speed
‘ Speed limit
5000 ’417~fff””~~~””f””””””””f: ffffffffffffffffffffffffffffffffff
/4 Override speed : 4000
4000 === —_
2000(----------- ‘ /
I I
| |
| | Position
0| Starting | 2000, Position for 5000! Goal position
! position ! 1 Speed override |
ON | | |
w i i i
I I
Start command | i i !
| i i ;
! | I |
Positioning | e 3 |
speed override | | | | 1
! I | |
command ! Poimon for speed override : i
Ton 20(?0 3 }
1 : :
In operation | |
! } } |
| i i i
. : ! ! {ON
Positioning ! 3 3 |
complete | ! !
T I I 1
! | | |
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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

_If the position to preset is 0

Origin

Soft low limit =

\/

Current position
preset command

p Time

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 encoder position to the value at user’s pleases.

(1) Characteristics of Control

(a) User may change the current position value.

(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 the status that external encoder pulse input is not entered.

(d) Auxiliary data setting of encoder preset command

Items Setting value Description
Position -2147483648 ~ Set the encoder position to change on selected
2147483647 encoder

(2) Operation timing

Encoder Position

Max. value of encoder

Current position  f----=----------—- SCTan U EEERE

Position to preset |------- Fommmommmmmooooooo oo lececccoceeee 14

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: 532)
(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

(@) 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 maotion 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

Time

Current step no.

Start command
(IST Step:0) |

change command

I
I
I
I
I
3
I
Start step no. 3
I
L
I
I
I
I
L
I

complete

Positioning i

(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
(Changes o 1, Repeat, End chqnges into
Repeat. End  repeat step of i designated repeat
ep ’ s /i step no.
- Time

Current s;%p 10 >< 10(repeat 1)

Start
command |
(IST step:0)

Repeat step 3
no. change |

command

complete

Positioning i !
I

(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 i
3000 i
2000 i Stepno.2, 3,4
i are repeated
1000 ;
i 1 | Singular,C Repeat,Go on i
! i Continuous i ontinuous i
~3000 i | |

Current step no.

Start command
(IST Step:0)

Repeat operation
step no. change

ON

command

In operation

Positioning
complete

Step no. : 2
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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

() 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 Iirpit
I Controllable range of positioning module _
Stopper | ! Stopper
l : Maving direction l
-—

—
]
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 ~ " o
Soft High Limit 5147483647 Set the position of soft high limit
- -2147483648 ~ " -
Soft Low Limit 5147483647 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 I|m|t |

Start command

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.
- Start and turn M code signal on at the same time,
1: With : ;
M code mode then 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 Time

Dwell ime

Time Time

Start command f T i Start command f i i
Mcodeno. 0 >< m >< 0 | M code no. i o ! >< m 0

T
N ! | i
|

| |
M code ON r | M code ON i
oni | | oN
M code release T i M code release i
! I
1 ON | 1 ON
In operation r In operation r
i 5
Positioning ! Positioning !
complete i complete i
: ! :
i

[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
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m Setting example in XG5000

= Operation data of axis X

g Coord. Control Method Pattern (Ctee! pesiien el SEEEs 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
Il ti
! Singular, Go on Singular, End we |n‘1e .
| e ! A 1 Time
! ~F .
oN; | i Start “goon” | 3 ™ Start “go on” !
! 1 - } } . 1
Start command | ! ! } | |
I | | !
| i ! 3 }
i
* | 1 N ;
I | ! ; ! ;
Mcodeno. o V' 100 ¥ o 200 ! ‘ 300 |
output ; ‘ | ‘ ) |
3 | | | | |
iON ! [ON ! 1 }
| Y ; ;
1 I
M code ON ! ‘
— [ | 1
I | ! 1 !
i ONi | ! ONE i !
M code ! | 3 3 | i
release | ! ; | | }
| | ] } Loy ;
| ‘ i ! o ‘
1 ON } } ! !
i 1 } ‘
i
In operation4| 3 3 |
| | o —
I | | ! !
T | i ! ! IoN
Positioning ! ! } | ‘
complete ! ; 1 }
I | 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.
(9) 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 0 Position Set the data items for teaching
1: 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
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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.

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.
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(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 Er?q%kda?h compensation 0 ~ 65,535 [pulse]
14 SW limit detect 0: not detect, 1: detect
15 Pos. Comp. Condition (2) ng::alnc;r}ﬁgigggn 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 ;
Iltem 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

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

For the details about basic parameter items and setting value, refer to “Chapter 4 parameter and operation data”.

(4) 1/0 Signal Parameter Teaching

(a) Change the setting value of designated item from I/O signal parameter of into teaching data.

(b) Auxiliary data setting of 1/O signal parameter teaching command

Bit

Signal

Upper limit signal

Lower limit signal

DOG signal

HOME signal

INPOSITION signal

QR |WIN|FLO

Deviation counter clear output signal

6~15

Not used

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 Item Setting range
value
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”.

9-98 Ls



Chapter 9 Functions

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 ltem Setting range
value

1 Goal address

5 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

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.)

Monior | Debug  Tocl  Wirdow el
W St Mooy

rh Pparg Condi@om.

~ponese N BN Click |
5 Crce Momiorng
B e o monsrg —_—

e pre—
Zumtom Loty L

Tragrd Special Module List E‘

Base Slot Module
P Baze 0 ﬂ Internal High Speed Counter Module[Open-Collsctar, 8-CH)
ﬁ Intemal Pasition Madule [0pen-Collectar, 2-CH)
BF-PDO24 [Line-Driver, 2-fis]

< >

* 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)

| |
I i
I Command ftem X Axis | [ ¥ Axis | || ! Signallaxis ¥ X-Axis W v-Axis |
I Indirect Start Step 1 [ Run ] [| I Position I
| Error Reset kem | Reset/Output Enable ( Run dJ1 Speed |
| Pos 0ple i 1 Step Mo.
| Spd. 1ple I . Error Code |
Dwell 0 ms | ! M Code |
| Drectotat  |M 0% ol . L BUSY I
| frect = Accel. No.1 un : | Fosttion Complete
| Decel. No.1 I Wcoseon |
Coord. 4BS |7 origin Fix |
I Type POS\SPD 1 I Qutput Inhibit I
| I Code OFF Run 11 Stop I
| Dec. Stap Time Oms [ Run Yy Upper Limi
| EMG Stop (Run ) (N, LowerLimit |
Spd. Override | Spd. 0.01 % [Run 1" EMG I
| Pos. Override Pos. 0 plz | Run [ I ciiccw |
| |Pos-Specified Spd.| Pos. 0ple R ] Operation Status
| Override Spd. 0.01 % un 1 1 Control Pattern I
Home Return Run | ’ Hame Return I
I FLT Run 1 I Position Sync I
| Pos. Preset Pos 0plz [Run {1 SpesdSync I
I Start Step Step 17 Run iy JOG Low Speed
| Inching Opr. Pos. Oplz{ Run | , JOG High Speed |
[ ] N
Start JOG Lo < = = Inching
e s L
Monitoring J\E-acq ng Command Posiion Parameter X-fodsData | Y-Awis Data \‘
e ) (i) (o)

\_> 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 WRT
PLC. function
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 Menus 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-PD02A (Line-Driver, 2-Axis)

Command tem X Axis ‘ [] v axis | ” Signaliaxis v x-fxis v r-Axis ‘ -
Indirect Start Step 1 [ Run ] Position 0 0
Error Reset ftem | Reset/OutputEnable [ Run | Speed 0 1
Pos. 0pk Step Mo. 1 1
Spd. 1pk Error Code 0 0
Dwel 0 mz M Code 0 0
Direct Start M Code 0 . . .ELISY
Accel. No.1 Position Complete
Decel. No.1 M Code ON
Coord. ABS Origin Fix
Type POS\SPD Output Inhibit
M Code OFF (Run Stop
Dec. Stop Time 0 ms [m Upper Limit
EMG Stop [Run ] Lowser Limit
Spd. Override | Spd. 0.01% { Run | ENMG
Po=. Override Pos. 0pks [m CWICCW
Pos.-Specified Spd. Pos. 0ple m Operation Status
Override Spd. 0.01 % Control Pattern
Home Return [(Run ] Home Return
FLT Run Position Sync
Pos. Preset Pos 0pls Run | Speed Sync
Start Step Step 1 Run ] JOG Low Speed
Inching Qpr. Pos. 0ple i Run | JOG High Speed
< < = = Inchin
sess [IC I 0] | Jom a
Monitoring J Teaching Command Posiion Parameder F-Pois Daeta Y-Axis Data J
[ Stop Monitor ] [ “Wirite ] [ Read ] [ Save F'n:nieu:l]
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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 ( '<<, , "<, , T|J .,
">, , ">>, 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
Directly starts with the position, speed, dwell, M code, acc./dec.
Direct start number, coordinates and control method set in the monitoring DST, APM_DST

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.

Home return

Conducts home return as the home return method set in the
positioning parameter

ORG, APM_ORG

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

10-4

Inchin Conducts inching operation to the set position (inching amount) at the INCH, APM_INC
g inching speed set in the positioning parameter
Conducts jog operation at the jog speed set in the parameter -
Jog [L<< |« T 5 | >3
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
LS
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Item Description Command
Position Speed synchronous operation at the set main axis, step and position SSP, APM_SSP
synchronous

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 CIN, APM_CIN
interpolation operation 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-PDOZA (Line-Driver, 2-Axis)

10-6

Command tem X Axis ‘ [ ¥ Axis ‘ ~ SignaliAxis ¥ xAxs F Y-Axis | ~
Step 1 Position 0 0
Single Teachi Target 0: RAM - Speed 0 0
i S 0: POS o Step No. 1 1
Value 0pls Error Code 0 0
Step 1 M Code 0 0
. i Pos 0: RAK BUSY
Multiple Teaching Data P Position Complete
No. 1 W Code ON
0 0pls Crrigin Fix
1 0pls Qutput Inhibit
2 0 pls Stop
3 0 pls Upper Limit
4 0 pls Lower Limit
5 0pl= EMG
8 T CWICCW
) 7 0 pls Operation Status
Teaching Value 2 0 pls Control Pattern
5 0 pls Home Return
10 0 pls Position Sync
11 0pls Speed Sync
12 0 pls JOG Low Speed
12 0pls JOG High Speed
14 0 pls Inching
Ar L b’ Enrndar 1] W
Menitosing Teaching Command I Posifion Paramedsr ¥-Aoas Data Y-Axis Data J
Stop Monitar ] I Write l [ Read ] [ Save F'roiec:l]
Command _
) 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
LS|
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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.

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-PD02A (Line-Driver, 2-Axis)

SAN Upper Limit
S Lower Limit

2147483647 pls
-2147483648 pls

tem X Axis ¥ Axis IS

Pulze Output Mode 0: CWICCW: 0: CWICCW:

MCode Output Mode 0: Nong 0: None

Biaz Speed 1 plais 1 plelz

Speed Limit 2000000 plsiz 2000000 pleiz

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
ACCNo.3 1500 me 1500 me
Parameter

DEC No.3 1500 me 1500 me

ACC No.4 2000 mz 2000 me

DEC No.4 2000 mz 2000 me

2147483847 pls
-214T4583648 pls

Backlazh Compenzation Oplz 0pls
S/ Limit Detect 0: Mo Detect 0: Mo Detect
Poz. Comp. Cendition 0: Dwell 0: Dwell
Upper/Lower Limit 1: Use 1: Use
Home Method 0: DOG/HOME[OFF} 0: DOG/HOME({OFF}
Home Direction 1: CCW 1: COW
Home Address Oplz 0pls
Home High Speed 5000 plsiz 5000 plsiz
Home/ Home Low Speed 500 pleiz 500 plsis
Manual Home compensation 0 pla/z 0 plaiz
Parameter Homing ACC Time 1000 ms 1000 me
Homing DEC Time 1000 ms 1000 ms
DWELL Time 0 ms 0 ms
I0C Hinh Sneed SO00 niziz E000 nigle - ¥
Monitoring Teaching Command Position Parameter ] ¥z Das Y-Axiz Data ]
[ Wirite ] [ Fead ] [ 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

* If you select the ‘axis X data’ or ‘axis Y data’ tabs in the positioning monitoring package, the window is invoked

» 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.

10-10

change the operation data during operation because PLC can’t save the operation data in flash memory.

where you can set the operation data of each axis as follows along with the operation data saved in XG5000.

B Positioning Module: XBF-PDO2A (Line-Driver, 2-Axis)

Coord Pattern Control Method | REP Step Addres‘s Cir. int. aux.‘ Cir. int. W code Acc, Dec. Speet! Dwell t‘ime Cir. int. Cir. int. Cir. int. L
(pulse) point{pulze} mode no. no. (plsiz) (ms} turng dir. size.

1 ABS END POS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc<180
2 ABS END FOS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc<180
3 ABS END FOS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc<180
4 ABS END FOS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc<180
5 ABS END FOS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc<180
6 ABS END FOS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc<180
i ABS END FOS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc<180
8 ABS END FOS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc<180
9 ABS END FOS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc<180
10 ABS END FOS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc<180
11 ABS END FOS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc<180
12 ABS END FOS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc<180
13 ABS END FOS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc<180
14 ABS END FOS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc<180
15 ABS END FOS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc<180
16 ABS END POS SIN o o o M 0 No.1 No.1 1 0 0 Cw Arc=180
17 ABS END FOS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc<180
18 ABS END POS SIN o o o MID 0 No.1 No.1 1 o o cw Arc=180
19 ABS END FOS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc<180
20 ABS END POS SIN o o o MID 0 No.1 No.1 1 o o cw Arc=180
21 ABS END FOS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc<180
2z ABS END POS SIN o o o MID 0 No.1 No.1 1 o o CW Arc=180
23 ABS END FOS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc<180
24 ABS END POS SIN o o o MID 0 No.1 No.1 1 o o CW Arc=180
25 ABS END FOS SIN 0 0 0 MID 0 No.1 No.1 1 0 0 cw Arc<180

26 ABS END POS SIN o o o MID 0 No.1 No.1 1 o o CcW Arc=180 w

Monitoring Teaching Command Posifion Parameier X-Axis Data ] Y-Axis Data ]
Write ] [ Read ] [ Save Ploiect]

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.




Appendix 1 Positioning Error Information & Solutions

Appendix 1 Positioning Error Information & Solutions

Here describes the positioning error types and its solutions.

(1) Error Information of Basic Parameter
=Ll Error Description Solutions
Code
. . . . Speed limit of basic parameter should be bias
101 Invalid speed limit setting f basic parameter speed ~ 2,000,000,
102 Bias speed value of Basic Parameter exceeds | Bias speed of Basic Parameter should be 1 ~ bias
the range. speed.
103 Pulse output mode value of Basic Parameter | Pulse output mode of Basic Parameter is O:
exceeds the range. CW/CCW 1: Pulse/Dir. Select one among two.
Speed limit of basic parameter by degree is . - .
104 bigger than 180 out of range, so circular IOperate _ with lower speed limit of Circular
) . nterpolation
interpolation can not be executed.
.. | SIW upper limit of Extended Parameter should be
111 Extended Parameter software upper/lower limit greater than or equal to S/W lower limit of Extended
range error Parameter.
112 M Code Mode value of Extended Parameter | M Code output of Extended Parameter is 0: None, 1:
exceeds the range. With, 2: After. Select one among three.
(2) Error Information of Home/Manual Operation Parameter
L)y Error Description Solutions
Code
Set Jog high speed of Manual operation
Jog high speed value of Manual operation parameter to be greater than or equal to Jog low
121 .
parameter exceeds the range. speed of Basic Parameter and less than or equal to
max. speed of Basic Parameter.
Jog low speed value of Manual operation Set Jog low speed of Manual_operation
122 parameter to be more than bias speed and less than
parameter exceeds the range. . ;
Jog high speed of Manual operation parameter.
Set Inching speed of Manual operation
123 Inching speed value of Manual operation parameter to be greater than or equal to bias speed
parameter exceeds the range. of Basic Parameter and less than or equal to max.
speed of Basic parameter.
Homing mode value of Homing parameter Homing method of Homing parameter is O:
131 exceeds the range DOG/HOME(Off), 1: DOG/HOME(On), 2: DOG, 3:
' U.L.limit/HOME, 4: U.L.limit. Select one among five.
Set Homing address of Homing parameter to be
132 Homing address of Homing parameter greater than S/W lower limit of Extended parameter
exceeds the range. and less than S/W upper limit of Extended
Parameter.
Set Homing high speed of Homing parameter to be
133 Homing high speed value of Homing greater than or equal to Homing low speed of Basic
parameter exceeds the range. parameter and less than or equal to max. speed of
Basic parameter.
Set Homing low speed of Homing parameter to be
134 Homing low speed value of Homing greater than or equal to bias speed of Basic

parameter exceeds the range.

parameter and less than or equal to Homing high
speed of Homing parameter.
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Appendix 1 Positioning Error Information & Solutions

(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
exceeds the range. be between 0 and 2.

148 Encoder max/min value of common parameter | Set Encoder max value smaller than min value, also

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 seE onperatlon 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. speed value. max. speed set in the Basic Parameter.
Operation speed of Operation data is set less Set operation speed to be greater than or equal
153 : . . :
than bias speed. to bias speed set in Basic Parameter.
Exceeds End/Keep/Continuous operation Set one from operation pattern (0:End, 1:Go on,
155 . . ) . :
setting range of Operation data. 2: Continuous) of operation data to operate
159 Goal position of operation data exceeds the Goal position should be -2147483648 ~
range. 2147483647.
(5) Error Information of Data Writing
L)y Error Description Solutions
Code
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 : "
" i : Execute again once writing of parameter or
175 writing sending-parameters or operating-data onerating data are done
from XG5000. perating '
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

Eggg Error Description Solutions

201 Not possible_ to carry out Homing command in Chec_k if command_axis is in operation when the
the state of in operation. Homing command is executed.

202 Not possible to carry out Homing command in Check if axis is in the state of output inhibition when
the state of output inhibition. Homing command is executed.

211 Not possib!e to carry out _FIoating prigin setting Chec_k if cqmmand_ axis is in operation when
command in the state of in operation. Floating origin setting command is executed.

291 Not possible to carry out Direct Start command | Check if command axis is in operation when

in the state of in operation.

Direct Start command is executed.
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Error

Code Error Description Solutions
299 Not possible to carry out Direct Start command | Check if axis is in the state of output inhibition when
in the state of output inhibition. Direct Start command is executed.
. : Check if M code signal of command axis is ON when
Not possible to carry out Direct Start command | ~. .
223 : Direct Start command is executed. MOF command
in the state of M Code ON.
can make M Code OFF.
Not possible to carry out absolute coordinate
operation in the origin unsettled state. Check the
Not possible to carry out Direct Start command | coordinate of operation data to operate and the
224 at the absolute coordinate in the origin current origin determination. Available to carry out
unsettled state. absolute  coordinate  operation after  origin
determination by Homing command or floating origin
setting command.
Not possible to carry out Indirect Start Check if command axis is in operation when Indirect
231 . . - .
command in the state of in operation. Start command is executed.
239 Not possible to carry out Indirect Start | Check if axis is in the state of output inhibition when
command in the state of output inhibition. Indirect Start command is executed.
. : Check if M code signal of command axis is ON when
Not possible to carry out Indirect Start ; :
233 command in the state of M Code ON Indirect Start command is executed
' Available to make M Code OFF by MOF command.
Not available to carry out absolute coordinate
operation in the origin unsettled state. Check the
Not possible to carry out Indirect Start coordinate of step to operate and the current
234 command at the absolute coordinate in the origin determination state. Available to carry out
origin unsettled state. absolute coordinate operation after origin
determination by Homing command or floating
origin setting command.
Check if there is no step that control method is set
Not possible to carry out Continuous operation |as speed control in the middle of Continuous
236 . : L ;
of Indirect Start at speed control. operation of position control among Operation data
and operation pattern is set as Continuous.
Not possible to carry out Linear interpolation . . S . .
: . . . Check if main axis is in operation when Linear
241 Start in the state that main axis of linear | . , :
. s . interpolation command is executed.
interpolation is in operation.
Not p_OSS|bIe to carry out L_mear |n_terpol_at|on Check if subordinate axis 1 is in operation when
242 Start in the state that subordinate axis of linear | . . ) .
) S . Linear interpolation command is executed.
interpolation is in operation.
Not possible to carry out Linear Interpolation | Check if main axis is in the state of output inhibition
244 Start command when main axis is in the state | when Linear Interpolation Start command is
of output inhibition. executed.
Not possible to carry out Linear Interpolation | Check if sub axis is in the state of output inhibition
245 Start command when sub axis is in the state of | when Linear Interpolation Start command is
output inhibition. executed.
Not possible to carry out Linear interpolation | Check if M Code signal of main axis is ON when
247 Start in the state that M Code signal of main | Linear interpolation command is executed. Available
axis of Linear interpolation is ON. to make M Code OFF by MOF command.
Not pQSSIb|e to carry out Linear mter_polatlon Check if M Code signal of subordinate axis 1 is ON
Start in the state that M Code signal of : . . .
248 subordinate axis 1 of Linear interpolation is when Linear interpolation command is executed.
ON P Available to make M Code OFF by MOF command.
Not available to carry out absolute coordinate
operation in the origin unsettled state. Check the
Not possible to carry out positioning operation | coordinate of step to operate and the current origin
250 of absolute coordinate in the state that main | determination state. Available to carry out absolute
axis of Linear interpolation is origin unsettled. coordinate operation after origin determination by
Homing command or floating origin setting
command.
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Appendix 1 Positioning Error Information & Solutions

Error

Error Description Solutions
Code
Not available to carry out absolute coordinate
: L : operation in the origin unsettled state. Check the
Not possible to carry out positioning operation . .
) . coordinate of step to operate and the current origin
of absolute coordinate in the state that o ;

251 : . . . 7 | determination state. Available to carry out absolute

subordinate axis of Linear interpolation is origin : . - S
coordinate operation after origin determination by
unsettled. X : - .
Homing command or floating origin setting
command.
. : . .. | Check if the subordinate axis is not assigned, or only
In case that main axis and subordinate axis is o : o .

253 - . . one axis is assigned, or no axis is assigned when
set wrong in Linear interpolation. . . . .

Linear interpolation command is executed.

257 Moving amount of main and sub axes are set | Check if moving amount of main and sub axes are
as0 setas 0

258 Main axis of linear interpolation is set as speed | Check if main axis of linear interpolation is set as
control speed control

259 Sub axis of linear interpolation is set as speed | Check if sub axis of linear interpolation is set as
control speed control

. . . . Set radius setting from circular interpolation
Error of radius setting from radius circular . ) . . .
270 . : main axis operating data for 80% bigger than its
interpolation. ; O : .
half distance of beginning point to end point.
Not possible to carry circular interpolation start : : o . .
. X : . Check if main axis is in operation when circular
271 in the state that main axis of circular |. . .
) o . interpolation command is executed.
interpolation is in operation.
Not possible to carry cwcylar |nter.polat|or.1 start Check if subordinate axis is in operation when

272 in the state that subordinate axis of circular | . : : :

) S . circular interpolation command is executed.
interpolation is in operation

273 Not possible to carry out Circular Interpolation | Check if main axis is in the state of output inhibition
Start command when main axis is in the state | when Circular Interpolation Start command is
of output inhibition. executed.

274 Not possible to carry out Circular Interpolation | Check if sub axis is in the state of output inhibition
Start command when sub axis is in the state of | when Circular Interpolation Start command is
output inhibition. executed.

Not possible to carry circular interpolation start | Check if M Code signal of main axis is ON when

275 in the state that M Code signal of main axis of |circular interpolation command is executed.
circular interpolation is ON. Available to make M Code OFF by MOF command.
Not possible to carry circular interpolation start | Check if M Code signal of subordinate axis is ON

276 in the state that M Code signal of subordinate | when circular interpolation command is executed.
axis of circular interpolation is ON. Available to make M Code OFF by MOF command.

Not available to carry out absolute coordinate
operation in the origin unsettled state. Check the
Not possible to carry positioning operation of | coordinate of step to operate and the current origin
277 absolute coordinate in the state that main axis | determination state. Available to carry out absolute
of circular interpolation is origin unsettled. coordinate operation after origin determination by
Homing command or floating origin setting
command.
Not available to carry out absolute coordinate
. L . operation in the origin unsettled state. Check the
Not possible to carry positioning operation of . .
) . coordinate of step to operate and the current origin
absolute coordinate in the state that o ;

278 : . , ) , . | determination state. Available to carry out absolute

subordinate axis of circular interpolation is : . L o
o coordinate operation after origin determination by
origin unsettled X . - .
Homing command or floating origin setting
command.

279 Incorrect setting of main and sub axis from | Check setting of main and sub axis of circular
circular Interpolation. interpolation.
th pO_SSIb|e to carry out the operation If start Check if the center point or middle point is set as the
point =center point (middle point) or center . : D

284 same point as start point or end point in circular

point (middle point) =end point in circular

interpolation.

interpolation.
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Error
Code

Error Description

Solutions

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.

291

Not possible to carry out Simultaneous Start

command in the state of in operation.

Check if the Error occurred axis is included in
Simultaneous Start command and if there is no axis
in operation when the command is executed.

292

Not possible to carry out Simultaneous Start

command in the state of output inhibition.

Check if axis is in the state of output inhibition when
Simultaneous Start command is executed.

293

Not possible to carry out Simultaneous Start

command in the state of M Code ON.

Check if the Error occurred axis is included in
Simultaneous Start command and if M Code signal
is ON when the command is executed. Available to
make M Code OFF by MOF command

294

Not possible to carry out Synchronous Start
command in case that there is no goal position.

Check if the Error occurred axis is included in
Synchronous Start command, and if the goal position
of operation data of the step to operate is not the
same as the current position for absolute coordinate
and is set as “0” for incremental coordinate.

296

In case that Simultaneous Start command axis
setting is wrong.

Check if only one axis of Simultaneous Start
command is assigned. The axis assignment address
means 0 bit: X axis, 1 bit: Y axis and each bit is set
as “1” for axis assignment.

301

Not possible to carry out Speed/Position
control switching command not in the state of
in operation.

Check if the axis is ‘stop’ state when speed/position
control switching command is executed.

302

Not possible to carry out Speed/Position
control switching command not in the state of
speed control.

Check if the axis is ‘speed control’ state when
speed/position control switching command is
executed.

303

Not possible to carry out Speed/Position
control switching command at subordinate axis
of Synchronous Start operation.

Check if the axis is in operation by subordinate axis
of Synchronous Start operation when speed/position
control switching command is executed.

304

Not possible to carry out Speed/Position
control switching command if goal position is 0.

Check if the goal position is 0 when speed /position
control switching command is executed.

311

Not possible to carry out Position/Speed
control switching command not in the state of
in operation.

Check if the axis is ‘stop’ state when position/speed
control switching command is executed.

312

Not possible to carry out Position/Speed
control switching command at subordinate axis
of Synchronous Start operation.

Check if the axis is in operation by subordinate axis
of Synchronous Start operation when position/speed
control switching command is executed.

313

Not possible to carry out Position/Speed
control switching command in the state of
circular interpolation operation.

Check if the axis is in circular interpolation operation
when position/speed control switching command is
executed.

314

Not possible to carry out Position/Speed
control switching command in the state of
Linear interpolation operation.

Check if the axis is in linear interpolation operation
when position/speed control switching command is
executed.

316

Not possible to carry out Position/Speed
switching command in the state of decreasing
section.

Execute Position/Speed switching command before
the decreasing of axis, while in increasing section or
regular section.

317

Not possible to carry out Position/Speed
switching command when it is not either at the
positioning control or inching operation

Execute Position/Speed switching command while
the commanding axis is positioning control or inching
operation
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Error o .
Code Error Description Solutions
Not possible to carry out deceleration stop | Not possible to carry out deceleration stop command
322 : . . .
command in the state of Jog operation. in the state of Jog operation.
Not possible to carry out Synchronous Start by Check if the_ axis is in operation when Synchronous
341 o . : : Start by Position command is
Position command in the state of in operation.
executed.
Not possible to carry out Position Sync. | Check if axis is in the state of output inhibition when
342 ; . 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. . : :
343 command in the state of M Code ON Position Sync. command is executed. Available to
' make M Code OFF by MOF command.
Not available to carry out absolute coordinate
operation in the origin unsettled state. Check the
Not possible to carry out Position Sync. |coordinate of step to operate and the current origin
344 command at the absolute coordinate in the | determination state. Available to carry out absolute
state of origin unsettled. coordinate operation after origin determination by
Homing command or floating origin setting
command.
Not possﬂ_t)le to carry out Po§|t_|0n Synp. Check if main axis is in the origin unsettled state
346 command in the state that the origin of main o )
L when Position Sync. command is executed.
axis is not settled.
. . . . , . Check if main axis of Position Sync. command is set
There is error in setting main axis/subordinate . . ..
347 axis of Position Svne. command as the same as command axis. Main axis is set by
yne. ' writing O(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
349 main axis of command is already operating as | 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
350 command in the state of in operation of main : o
axis Is not operating when it is state of stop.
Not possible to carry out Speed Sync. Check if the axis is in operation when
351 . . ; Speed Sync. command is
command in the state of in operation.
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
There is error in setting main axis/subordinate ; . o
355 axis of Speed Svne. command as the same as command axis. Main axis is set by
P yne. ' writing O(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
357 : o O T
exceed its speed limit. so that the value would not exceed its limitation.
Not possible to carry out Position Overr!de Check if the axis is ‘stop’ state when Position
361 command not in the state of in operation id di d
(Busy). Override 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 O_v_err!de Check if the axis is in operation by position control
363 command not in the state of positioning s . :
; when Position Override command is executed.
operation.
Not possible to carry out _Posmqn 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 Posm(_)n Overr!de Check if the axis is in circular interpolation operation
365 command for the axis of circular interpolation

operation.

when Position Override command is executed.
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Error
Code

Error Description

Solutions

366

Not possible to carry out Position Override
command for the subordinate axis of
Synchronous operation.

Check if the axis is in operation by subordinate axis
of Synchronous Start operation when Position
Override command is executed.

371

Not possible to carry out Speed Override
command not in the state of in operation
(Busy).

Check if the axis is ‘stop’ state when Speed
Override is executed.

372

Exceeds the range of speed override value.

Speed value of Speed Override command should be
less than or equal to max. speed set in Basic
Parameter. Check the speed value.

373

Not possible to carry out Speed Override
command for the subordinate axis of Linear
interpolation operation.

Check if the axis is in operation by subordinate axis
of Linear interpolation operation when Speed
Override command is executed.

374

Not possible to carry out Speed Override
command for the sub axis of circular
interpolation operation.

Check if the axis is in operation by subordinate axis
of circular interpolation operation when Speed
Override command is executed.

375

Not possible to carry out Speed Override
command for the subordinate axis of
Synchronous operation.

Check if the axis is in operation by subordinate axis
of Synchronous Start operation when Speed
Override command is executed.

377

Not possible to carry out Speed Override
command in the deceleration section.

Check if the axis is in the state of deceleration stop
when Speed Override command is executed.

381

Not possible to carry out position speed
override command not in the state of in
operation.

Check if the axis is ‘stop’ state when position speed
override command is executed.

382

Not possible to carry out position speed
override command not in positioning operation.

Check if the axis is in speed control operation when
position speed override command is executed.

383

Exceeds the speed override value range of
position speed override command.

Speed value of position speed override command
should be less than or equal to max. speed set in
Basic Parameter. Check the speed value.

384

Not possible to carry out position speed
override command for the subordinate axis of
Linear interpolation operation.

Check if the axis is in operation by subordinate axis
of Linear interpolation operation when Random
position speed override command is executed.

385

Not possible to carry out position speed
override command for the axis of circular
interpolation operation.

Check if the axis is in circular interpolation operation
when Speed Override command is executed.

386

Not possible to carry out position speed
override command for the subordinate axis of
Synchronous operation.

Check if the axis is in operation by subordinate axis
of Synchronous Start operation when Speed
Override command is executed.

401

Not possible to carry out Inching command in
the state of in operation.

Check if the axis is in operation when Inching
command is executed.

411

Not possible to carry out Jog Start command in
the state of in operation.

Check if the axis is in operation when Jog Start
command is executed.

441

Not possible to carry out Start step no. Change
command in the state of in operation.

Check if the axis is in operation when Start step no.
change command is executed.

442

Exceeds the step assignment range of Start
step no. Change/Repeat Operation Start step
no. assignment command.

Check if the setting step value of Start step no.
change command or repeat operation start step no.
assignment command is greater than or equal to 1
and less than or equal to 150.

451

Not possible to carry out Current Position
Preset command in the state of in operation.

Check if the axis is in operation when Current
position preset command is executed.

452

Not possible to set the auxiliary position data
value out of range of software high/low limit
while Current Position Preset command is
executed.

Check if the position value of current position preset
command is within the range of soft upper/lower limit
set in Extended Parameter.

461

Not possible to carry out Position Teaching
command in the state of in operation.

Check if the axis is in operation when Position
teaching command is executed.

462

Not possible to carry out Teaching Array
command for the data over 16.

Check if the data no. of Teaching Array command is
set in the range that is greater than or equal to 1 and
less than or equal to 16.
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Error

Code Error Description Solutions
463 Not possible to carry out Speed Teaching |Check if the axis is in operation when Speed
command in the state of in operation. teaching 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
465 . .
about to execute teaching operation. than 150 or same as 150.
466 Teaching list error for multi teaching command. Execgte teac.hmg_c.omman.d after set teaching
ata list as O: position or 1: speed
467 Teaching method error for multi teaching Execute teaching command after set teaching
command. method 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
Executed while its operating. Data teaching commands are executing
Execute teaching command after setting right
473 Set data cannot be teaching. value for parameter teaching data or operating
data teaching list.
Execute teaching command after setting value
475 Error of value for teaching data is out of range. | of parameter teaching or operating data
teaching data among its set range.
481 Internal emergency stop Eliminate reason of emergency stop and
execute CLR command to delete the error.
Be out of limited external upper signal range
492 Hard upper limit error by using counter direct jog command. Then
execute CLR command to delete the error.
Be out of limited external lower signal range
493 Hard lower limit error by using direct jog command. Then execute
CLR command to delete the error.
Be out of limited soft upper range by using
501 Soft upper limit error counter direct jog command. Then execute
CLR command to delete the error.
Be out of limited soft upper range by using
502 Soft lower limit error direct jog command. Then execute CLR
command to delete the error.
. Check the commands are appropriate. Look up the
S1 Inappropriate command references for COMMANDS.
. Commands set for bigger than 150. Set it
512 Step number of support data is out of range. Between 1 and 150.
513 Not possible to ch_ange direction in the state of | If you want change the direction, use Keep
continuous operation operation.
531 Error for Encoding number exceed from Execute Encoder preset command after set “0”
Encoder preset command. For encoder number.
Preset command cannot be done because
; i : ; Execute Encoder preset when the encoder
532 of the axis which using encoder as a main . . .
axis using axis is not operating
Th . Execute Encoder preset command after set
e position of Encoder preset exceeds from e ;
534 the value of encoder position preset as bigger

Max or Min value of encoder.

than Min value and smaller than Max value.
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Appendix 2 Positioning System Current consumption

(1) Module Current consumption (DC 5V)

(Unit: mA)
ltem 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
i . . 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-DN40SU 288
XEC-DN60SU 340
XEC-DP20SU 305
XEC-DP30SU 352
XEC-DP40SU 355
XEC-DP60SU 394

A2-1




Appendix 2 Positioning System Current consumption

Item Model Current consumption

XBE-DC32A 50
XBE-DC16A/B 40
XBE-DCO08A 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-ADOBA 105
XBF-AD0O4C 105
XBF-AHO4A 120
XBF-DVO4A 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-HO02A 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/\Voltage

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 '
XBE-PDO2A > 500 All ch_annel is used. _
(Maximum consumption current)
Consumption 1,382mA )
current
consumption | g 91y 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

_ y n case all contact points are On.
Expansion XBE-DR16A 2 250 (Maximum consumption current)
module XBE-RY16A 2 440
Consumption XBF-PD02A 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 will be guaranteed for 18 months from the date of manufacturing.

2. Scope of Warranty

Any trouble or defect occurring for the above-mentioned period will be partially replaced or repaired. However, please note the following

cases will be excluded from the scope of warranty.

@
@
©)
)
©)
©)

3. Since the above warranty is limited to PLC unit only, make sure to use the product considering the safety for system configuration or

Any trouble attributable to unreasonable condition, environment or handling otherwise specified in the manual,

Any trouble attributable to others’ products,

If the product is modified or repaired in any other place not designated by the company,

Due to unintended purposes

Owing to the reasons unexpected at the level of the contemporary science and technology when delivered.
Not attributable to the company; for instance, natural disasters or fire

applications.

Environmental Policy

LSIS Co., Ltd supports and observes the environmental policy as below.

Environmental Management

LSIS considers the environmental preservation
as the preferential management subject and
every staff of LSIS use the reasonable
endeavors for the pleasurably environmental
preservation of the earth.

—

About Disposal

LSIS' PLC unit is designed to protect the
environment. For the disposal, separate
aluminum, iron and synthetic resin (cover) from
the product as they are reusable.
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