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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.

ABe careful! Electric shock may occur.

» The user's manual even after read shall be kept available and accessible to

any user of the product.
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Safety Instruction

Safety Instructions for design process
7 N

/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

7 N

/\ Caution

» 1/0O 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

4 \

/\ 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

7 N\

/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. Fail 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.
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Safety Instruction

Safety Instructions for test-operation and maintenance

7 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

& Caution

\

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

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

About User’s Manual

Thank you for purchasing PLC of LS Industrial System 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.lsis.biz/) and download the information as a PDF

file.

Relevant User’'s Manuals

: . No. of User's
Title Description
Manual

XG5000 User’s Manual

It describes how to use XG5000 software, especially 10310000821
(For XGI/XGR/XEC) . . _ o

I about online functions such as programming, printing,

XG5000 User’'s Manua

monitoring and debugging by using XGB PLC. 10310000834
(For XGK/XGB)
XGK/XGB It is the user's manual for programming to explain how
Instructions & Programming to use commands that are used in PLC system with 10310000833
User’'s Manual XGB main unit.
XGI/XGR/XEC It is the user's manual for programming to explain how
Instructions & Programming to use commands that are used PLC system with XGB 10310000833
User’'s Manual IEC main unit.

It describes how to use the specification of power/input
XGB Hardware _ . _

/output/expansion modules, system configuration and | 10310000926
User’'s Manual o . )

built-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 | 10310000983
User’'s Manual

built-in High-speed counter for XGB IEC main unit.
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Chapter 1 Overview

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’t be used with XBM-Dx-xxS.)
(2) Various positioning control function
It has various functions needed for positioning system such as positioning control, speed control etc.
(a) Up to 150 operation data including positioning address and operation method, operation pattern is available to set for each axis.
With this operation data, positioning for each axis is carried out
(b) Various operations are available.
1) Position Control
2) Speed Control
3) Synchronous Control
4) Linear Interpolation
5) Circular Interpolation
(c) Switching Control in operation is available.
1) Position/Speed Control Switching
2) Speed/Position Control Switching.
(d) Various Homing Control Function.
1) 5 methods are available for Homing
a) The origin detection after DOG Off
b)The origin detection after deceleration in case of DOG On
¢) 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
(But, it is available to use within the range satisfied with the capacity of 5V source supply current of basic unit.)
(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
(6) Applicable XGB basic unit and XG5000 version for positioning module

XGB basic unit Version

XBC — Dx-xxH V1.8 or upper
XEC — Dx-xxH V1.2 or upper
XG5000 V3.1 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.

*GB — Servo/Stepping Driver—

()
il

T |
1
LY

i

< XGB positioning function general >

— XGB —; — Stepping driver Stepping
motor
LA sig Pulse o FPulse M
; e generatar AP
N i
Program
setting data — Servo driver Servo motor
igligiigl CW pulss
iir: ) E;_;'_:’_tt:, =8 conuermsio WP b
ALY puEs
strng &
e PG
Fesdback puisg

< Positioning system inner block diagram >
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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

Surnmary of builtin positicning

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

~Chedk the general contents such as charackeristic,
perfomance spedfication of XGB positioning funclion

Installing FADT

4 Install XG5000 o use XGEB

!

«Chedk the version

‘Configuring positioning system

|- Selectdeioe o configure positioning system

Chedk the X3B's pulse type and suitable devioe
{#GB supports open collecor type)

Wiring PLC, driver, external devioe

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

!

peripheral.

Setling positicning paramster

- Set commen parameter such as Home Methoed,
ACC/DEC time, ABS/INC ooordinates.

!

Setting servo parameter

- Set servo driver pammeter according to positioning

parameter of XGE

!

Supplying power

Testing basic ocperation

- Test the cperation by using X G000

=By HE5000 spedal module monitor

4 Frogramming for positioning

Chedking
enor ocode
- Writing program for positioning
¥
Executing positioning
Cheging | 2 —_ —
error cod jormeal opemtion”

stlndustrial Systems | 1-3
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1.3.2 Flow of position signal

Flow of position signal is as follows.

Setting operation data,
po=itioning parameter

XEB m|in unit

" Ex_tern al

Te=t operation
-10G

-Inching
-Indirect =tart
-Direct start

-Pozition 2ync.
-Speed sync.

-Linear interpolation

Servo
driver

Motor

Dog
Home
Upper limit
Loweer limit

Po=itioning test
Monitoring

Control

target

Operation by
=eno driver

< 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
| N | | | | | | .
[ T I [ [ [ | |

l¢ Movement Value 7000 ;I

N

Goal Position

Starting Position

(2) Control by Incremental Coordinates
Execute positioning control from starting position as much as goal movement value.
The difference from absolute coordinates control is that the value goal position designated is movement value, not

position value.

Moving direction depends on movement value is positive or negative.
mPositive value(+ or 0) : Positioning operation with forward direction
mNegative value(-) : Positioning operation with reverse direction

Starting Position

1

»Forward

Reverse -

|
|
- i >

Positive value

Negative value

1-5



Chapter 1 Overview

[ Example ]

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

-2000

5000
| | | L

> l

I [ [ I

Rﬁverse positioning control(movement value —7Qp0)
I‘

Goal Position

gl

Starting Poiton

1.4.2 Interpolation Control

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

coordinate)

(a) Linear interpolation by absolute coordinates

1)
2)
3)

m Starting position < Goal position : Positioning operation with forward direction
m Starting position > Goal position : Positioning operation with reverse direction

Execute Linear interpolation from starting position to goal position designated by positioning data.
Positioning control is executed from the position that homing designated.
Movement direction is designated by starting position & goal position of each axis.

Y axis Forward direction

Y2 —----mmm e
Y axis i . I
movement Starting position(X1, Y1) | Goal position(X2, Y2)
value :
Y=g ---mmmm Operating by Straight | )
X axis | interpolation | X axis
Reverse ¢ i i » Forward
direction il X axis movement value 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
Y axis movement valu
(1000-4000=-3000)
Goal
1000 Position
¢ { { ) X axis
0 L L
¥1000 5000 10000
d LI
X axis movement value (10000-1 000=90|00

1-6
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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

>
Y2 4—-------"""""mmmmm e -
Y axis . . I
movement Starting position(X1, Y1) | Straight interpolation end
value | position(X2, Y2)
|
Yl —-------—--- Co )
. Movement by Straight interpolation | .

X axis | y g P | X axis
Reverse ¢ } » Forward
direction « . » direction

<3 X axis movement value

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)
S Starting
4000 —+ osition
|
|
Y axis -1
movement value |
(-3000) - | Straight
' interpolation end
1000 ___: ______________ position
L I I )
0
¥1000 5000 10000
le >l
| X axis movement value(9000) g

(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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Forward
direction Middle point position

4 Goal position

Center point
<4 of circular arc

X

Starting point

Reverse . Forward
direction = | ” direction
Reverse Origin
direction

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

(b) Circular interpolation with center point designation form
1) Start operating from starting position and execute circular interpolation along trace of circle that has distance
from starting point to designated center point as radius.

Forward Direction
-~

. . . . Goa
Operatmg¢by circular inter ola‘t@ Position

Starting
-

position Center point

- <4 of circular arc
Radius

Reverse . Forward
Direction = | " Direction
A

. Origin
Reverse Direction

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

Forward Direction
T Operating by circular interpolation

Center point
of the circle

AN
Starting position
& Goal position

Reverse . Forward
Direction ~ " Direction

A4 e

" Origin
Reverse Direction

3) The direction that set on “Circular Interpolation Mode” of operation data (Center point CW, Center point CCW)
is designated as movement direction.
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(c) Circular interpolation with radius designation form
1) Start operating from starting position and execute circular interpolation along trace of circular arc that has
designated radius as it radius. Depending on size setting of circular arc(<180°,>=180°), center point of circular
arc will be different.

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

Circular angle >= 180°

\ Operating by circular

interpolation when

Starting ©--.__ SigggLaf angl?/ Circular angle >= 180°
Reverse Position / , Forward
Direction ~ | e Y " Direction
¥ Origin @
Reverse Direction Center
point

2) In radius designation form, goal position can not be set the same as starting position.
3) The direction that set on “Circular Interpolation Mode” of operation data (Radius, CW, Circular arc<180°) is
designated as movement direction.

1.4.3 Speed Control

(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
A
- Time
Operation r
Command
In l \ A
Operation It will not be ON
! " even though stop
Signal of positioning | ra
complete :
Stop command *
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Chapter 2 Specifications

| 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 —25~470°C
temperature
Ambient o .
3 humidity 5 ~ 95%RH (Non-condensing)
Storage o .
4 humidity 5 ~ 95%RH (Non-condensing)
Occasional vibration -
Frequency Acceleration Amplitude Hot\i/vmrzzny
_ 10 < f < 57Hz — 0.075mm
5 Vibration 57 < f < 150H 9.8m/s’(1G
resistance e . 8m/s (15) - f0tmeseach |  IEC61131-2
Continuous vibration -
- - 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 o Duration: 11ms IEC61131-2
 Half-sine, 3 times each direction per each axis
Square nge +1,500 V LSIS standard
Impulse noise
Electrostatic . IEC61131-2
discharge 4kV (Contact discharge) IEC61000-1-2
Noise Radiated
7 ) -
resistance electromagnetic 80 ~ 1,000 MHz, 10V/m IEC61131-2,
: IEC61000-1-3
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
Environment Free from corrosive gasses and excessive dust
Altitude Up to 2,000 ms
10 Pollution 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.
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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
M\:’/mg\i’cg 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 | POMee % | -2,147,483,648 ~ 2,147,483 647(puise)
2 | speedrange | 1 ~ 2,000,000pps(1pps unit)
2 Acceleration/decel .
& | eration process Trapezoid type
ACC;':{;?SS: 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
Max. Input max 200 kpps

Jopoou]
[eusa)xg

Input form Lin driver input(RS-422A IEC standard)

Input type CW/CCW, PLS/DIR, Phase A/B(4 multiplication)

Max. connection

distance 10m

Error indication Indicated by LED

Connection connector 40 Pin connector

I/0 share point Fixed type: 64 points

Consumable current 500 mA(DC 5V)

Weight 659

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

2.3.1 Input Specifications

DC 24V/4.7Mh | DC20.4~26.4V | >DC 16V/3.11A | <DC 4V/1.0mA Approx. 5.1k <0.7ms
DC 24V/4.7Mh | DC20.4~26.4V | >DC 16V/3.11A | <DC 4V/1.0A Approx. 5.1k2 <0.7ns
DC 24V/4.70h | DC 20.4~26.4V | 2DC 16V/3.11A | <DC 4V/1.0MA Approx. 5.1k2 <0.7ms
DC 24V/4.7Mh | DC20.4~26.4V | >DC 16V/3.11A | <DC 4V/1.0mA Approx. 5.1k2 <0.7ms
DC 24V/4.7Mh | DC20.4~26.4V | >DC 16V/3.11A | <DC 4V/1.0A Approx. 5.1k2 <0.7ms
DC 5V/8nA DC4.25~55V | =DC3V/35m | <DC 1V/0.7mA Approx. 6700 <0.2ms
23 s e 53_;[3
— / iz1ms N
DC5VAOM: | DC4.25~55V | =DC3V/30m | sDC1VA.0m | Approx.470Q |  <0.5ms

Encoder input : based on RS-422A Line Driver Level (Am26LS31)

1) Pulse width
254

< >
<

2254 22545 ' Dulyrate50%

2) Phase difference
If A phase input pulse precedes B phase input pulse, the

_‘_\_'_\_ position address value increases.
l I_\— If B phase input pulse precedes A phase input pulse, the

—> 2125 position address value decreases.

stlndustrial Systems | 2-3
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2.3.2 Output Specifications

0.1A(1 point) <DC 1V (rating)
~ ~ A < -
DC 5~24V DC 4.75~26.4V / <0.4A 107S <DC 2.5V (max) <0.1m <0.1ms
> 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
Forward | Reverse Forward | Reverse
) con REREEN LML
DIR Low | High High | Low

2-4
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2.3.3 Specifications on Interface with External Equipment

1) Pin Array of Connector

. Pin no. . Signal direction Action
Pin Array Signal Name e o
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+ <«
A19 MPG B- | Manual pulse generator/Encoder B- €«
B18 | A18 | FP+ Pulse output (Differential Motion +) >
B17 | A7 | FP- Pulse output (Differential Motion -) >
(] B16 | A6 | RP+ Pulse sign (Differential Motion +) 2>
EH| (| B1S | A1S | RP- Pulse sign (Differential Motion -) 2>
wil|= ||| B14 |A14 |OV+ Upper limit <«
L o o
% == B13 A13 OV- Lower limit &«
wil|=-|||B12 |A12 |DOG |DOG < f
wfl==(l[B11 [Aa11 [NC
=1l = Not used -
@l B10 A10 NC
o[ = =
=l= =[] B9 A9 COM Common (OV+, OV-, DOG) -
i a o B8 A8 NC Not used -
L oo
ml e =1l B7 A7 INP In-Position Signal <«
SaraOn "'3 INP
oLl B6 A6 COM Common (INP) -
B5 A5 CLR Declination counter clear signal >
CLR
B4 A4 COM Common (CLR) -
B3 A3 HOME Home(+5V) <
COM
B2 A2 HOME Common (Home) -
B1 A1 NC Not used -
(2) Internal circuit of connector
(a) Pulse output
o Pin No.
Internal circuit Y X Signal

T — B18 |A18 |FP+ |Pulse F+(CW/Pulse)

B17 | A17 | FP- Pulse F-(CW/Pulse)
W B16 | A16 | RP+ Pulse R+(CCWY/Sign)
- & B15 | A15 | RP- Pulse R-(CCW/Sign)
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2-6

(b) External input signal

Pin No. N
Classification [y X Internal circuit Signal
— e~ | B14 — , imi
A14 |E'Z‘3 ov+ Upper limit
t—< >——| B13 | A13 — . ov- Lower limit
B[R
t— | B12 | A12 e DOG DOG
i[E2E39
s p—— | B9 A9 COM Common(OV+,0V-,DOG)
ol |
\1‘,_ B7 A7 — INP In-position signal
[] V
E-— B6 AB Ea COM In-position Common
*2
—~— | B3 A3 — HOME +5V |HOME (+5V)
Vak T
E'*z— B2 A2 Im (H;SME HOME(+5V) Common

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

*2: Available to use it as Sink type input

(c) External Output Signal

Pin No. | | circui )
v X nternal circuit Signal
B5 A5 B CLR Declination counter clear signal
F 2
B4 A4 {— CLR COM | Declination counter clear signal Common

(d) Manual pulse generator input/encoder input

Classification Pin No. Internal circuit Signal
Open Yo B20 — MPG A+|Manual pulse generator A+ input
collector b |Ey
voltage AO— A20 MPG A- |Manual pulse generator A- input
type ool i
iso——— B19 — MPG B+|Manual pulse generator B+ input
. ) (¢ &>
v 1O A19 MPG B- |Manual pulse generator B- input
MPG
Line driver To—+—— B20 — MPG A+|Encoder A+ input
voltage type AT |Ey
5V 'A@_.__ A20 MPG A- |Encoder A- input
©—'— B19 — MPG B+|Encoder B+ input
el [T
v oEL A19 MPG B- |Encoder B- input
MPG
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(3) I/O wiring by using Smart Link Board
(a) When using positioning function, easy wiring is available by connecting the I/O connector with smart link board.
The available smart link and I/O cable are as follows.

XGB Smart link Connection cable
e The no.
Classification Model Name 3l Name Length Content

XBF- SLP- SLT-CT101- For extension module

Positioning 40 im connection
PDO02A T40P XBE (40Pin)
(b) Terminal array and specification of SLP-T40P is as follows.
‘ ' : ‘ Iltem Specification
= T | p
Rated voltage AC/DC 125[V]
b o e s e e e o Rated current max 1[A]
== Withstanding .
= A=
o=/ voltage 600V 1 minute
';r EEEEEEEE T ‘_'F'L_’\\ Insulation resistor | 100M@ (DC500V)
, Qaqaﬁaﬁan e e et e i | ', Cable specification | 1.25[m] or below
L= ' = I L= Terminal/screw | M3 X 8L
i \ Torque 6.2kef.cn or above
‘ ar| m‘ aa|u|as|as|s?|aa||5m|au‘mz‘m‘w‘ans‘awe‘w‘m‘m|m Terminal material PBT, UL94V-0
|M‘A2|M|M|M|A5|AT|AB|A9|A1D|AI||A12‘A13|AH|A\5|A\E|MT|A\B A9 | A20 Welght 1869

(c) In case of wiring positioning module by using SLP-T40P and SLT-CT101-XBE, relationship of XGB 1/O signal
name and Smart link board terminal number is as follows.
The following figure describes signal allocation when SLT-CT101-XBE is used as connection cable.
When you make the cable, make sure that wring is done as figure below.

Bl | B2 | B3 | B4 | BS | B6 | BY | B8 | B9 | B0 | Bl | B12 | B13 | B4 | BIS | B96 | BT | B18 | B19 | B2O

Al | A2 | A3 | AL | AS | AB | AT | AB | AD | AID | AN | A12 | AI3 | AN | AIS | AIE | AIT | AIB | A9 | A0

Signal Name
v
WP HPG N
ge | FP- [ AP | = | NC | COW | INP | CLR |HONE | HC | " | FP- | AP | OV- | NC | CCH | INP | CLR | HOME | NC
HPG IMF | CLRE | HOWE | MPG . ’ . | IHP | CLA | HoME
NS FP+ | RP+ | W+ | DOG | MC | HC con | con | coK i EP+ | BP+ | O+ | DOG | MG | HC con | cow | cou
. AN S/
Axis Y Axis X
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2.4 The Name of Each Part

2.4.1 The name of each part

= [l
#BF-PDOZA ——
RUN @ o '; [+
:::i:; o W e I e
O / % R-H--—__
/ AU ———
EX( R rJ T B b4 B b k4 B
18 oo
—{[e]]| o = [ EFEEE
ol T £
e || = = 2 g
B[ = 1]
][] o o H -
[a]f| o e “
i oo e —
|13 ® =11 | = >
3 [ e
o if |2 2 F] 7 [
[os ]f| 2 @ i
|| = = 7
=l a
[ot]||= = b 1 1 —
F kB B —— )
@ [O ° = o -
XBF—PDOZA I
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
: O/S download mode
@ Dip switch for O/S
mode
: operating mode

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

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

This wiring diagram is written based on axis X.

SERVO DRIVE

XGT SERVO SERVO MOTOR
—p» OR XDA-S Series y
AC power P S v
50/60 Hz < — = OT w
200V~230V G
: ' L
o -
OO T
| 2av- | [ P @
3 _I_ b
XBF-PD02A CoN2
r———— *note2
I INPORL— o o
| INPCOM A6| - il
—— |
P o | A T E e T Y it o
i | | | CN1 | svonen
L | HOME +5v \A3: 5 O pPzo | COWLIM/
I £ A2 30 O /Pz0 PTQLIM
PG *FOI—S L I HOME COMO> ] I cwum/
5V ,izgf MPG A+ | | : el
A - OMPGA-| | ov+ ° ) ALARM Il
B POMPG B+ | ov- H
oV MPG B~ | DOG <
SHNEENE |
I COM 242505 GND
FP+ 1L¢5 PPFIN
FP- 195 PFIN
RP+ 2O PPRIN
RP- 120 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-PD02A input signal may vary on the input signal parameter. refer to the
content of “4.5 1/0 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 12V/24V. Connected 1 k@ for
12V, 2.2 k® for 24V with MPG A+(pin B20), MPG B+(pin B19) terminal before connecting power (Adding pull-
up resistance is necessary)
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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.
) The place free from continuous impact or vibration.
) The place not exposed to direct rays.
) The place with no dew phenomena by rapid temperature change.
e) The place where surrounding temperature maintains 0-55C.

(b
(c
(d
(

(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.
) Install on the good place to operate.
) Do not install the high voltage machine on the same Panel.
) The distance from duct or surrounding module shall be more than 50mm.
e) Ground to the place where surrounding noise environment is good enough.

(b
(c
(d
(

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.
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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
(a) MR-HoA Connection (Line Driver)
Fegeneratve option

TN
power — = " H;\
f——oo—or0 i 0O "
3 phase AC200V- L

Servo mor tor

[F[=[=<

LmE/g

CN3

CN2

Within 50m

Detector

Nonitor output 10K

MO1

M2

MOG

0
Within 10m _I ot

XBF-PDO2A SG 1
SG 40
oVt 714 JUoer limit o o g pExternal B6 st [FEpe 6
V- A3 Lower_linit o oo e—0 DSV ON SON I
006 [ Ly S R e 87 5 15
o o lorae wm L 13
a oforvard linit fe5 kD)
TN 79 DC24V oBackward limit 7oy 39
L < VIS 20
VoD 22
E\D— CR 37
s SG 17
FP+ A18 | PP 10
FP- A7 P PPR 11
RP+ A16 | NP 35
RP- A5 P) NPR 36
RD 49
HOME +5V A3 i’ Lz 8
HOME_GOM A2 - R 9

WPG At B20 1 SX © \
MPG A- A20 © VoD 21

1
oo Teoll |t g ot g
PG B- A19 i@ Error ALN 48
o RA2
MPG

— PI5R i
Analog torque limit (+) TLAP 27
+10v/max_ current T ) 28
N15R 26
Analog torque limit (<) TLAN 29
—10v/max current e 30
L SD 50

Within 2n

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

NF

power
3 phase 200VAC

MC

MR-J28-1 /A

TET

HC-MF HA-FF
Series motor

awe ¥ # Electonic
o Servo ON signal OFF breaker
Within 10m ‘I Cutoff by alarm signal Detector
XBF-PDO2A o
0PC 1
FPt A8 PP 3
FP- A7 )l PG 13
AP+ A6 NP 2
RP- A15 )l NG 12
RD 19
COM 9
CR 8
SG 10
— N3
HONE 5V A3 [ 5 7 |10 { 0
HOVE con__| A2 7R 5 150 J S0
o 1 LG |( zxg Personal
* 1 LG vi computer
OV 16 i 3 T |: RS
006 SO Plate = ) cs
CN1E DR
G: External EMG stop e 3 |: R
on - Servo ON SN 5
¢ Fesel RES i Moni tor output
-~ Propot\or?a\. control 70 3 7 k) "
-3 Torque Iimit T 3 3 RS 10k Max 10mA
VPG AT Forward Iimit 3 3 I S N
T Backward |imit TN 7 B o) 10k
MPG B+ SG 10 Plate ER
VPG B- SG 20 Within 2m
VoD 3
COM 13
RAL ALM 18
error R 75 9
zero speed etection RA3
In torque limit TLe 6
Analog torque Iimi Fch i
+10V/max current TLA 12
LG 1
AN S T
Within 2m
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(c) MR-JoA Connection

Regenerative option

e RLNO.DOLIOT .,

- v Y
soner WR-J A - 1
3-phase AC200V o
] W
[z [€]
o =
Detector
Within 10m N o
1
XBF-PDO2A CNT
SG 13
OV+ SG 14
OV- e N o N T 28
00G po——ofksel  [ReS 29
o o loraue linit T 33
Forward Iinit fTsp 30 Within 30m
CoM Lo  oBackuerd linit Ty 31
VIN 34
< VDD 35
E\o— CR 32
SG 15
FPr AT8 PP 20
FP- A7 J PG 19
RP+ A16 | NP 22
RP- AT5 5 NG 21
RD 24
S S f PToR !
FOVE oo A2 S ..'\'. o 12
5V Zero speed RA1 v00 3
WPG At 820 1 ©: detection $——O—\¢— 7P 26
WG A 220 Error ¢ —o—§——TAN 27
WPG B+ 819 RA2 SG 16
MPG B- A19
CN1
1
3
Analog toraue limit(+) 5
+10v/max current
Monitor max +imA ;
18

3-5



Chapter 3 Operation Order and Installation

(d) MR-CoA Connection

single phase 200VAC(A type) or

power

MC

—0 | 0—e0 U
/N
single phase 100VAC(A1 type) —_—0 0—0 0

Regenerative resistance (Option)

HC-PQ
Series motor

TET U
i
W

MR-CUA or MR-CI A1 I:%

CN2

Within 10m
XBF-PDO2A e N
CN1
FPr AT | g
Fp- AT 5 o
RPY AT | 7
AP AT — 8
3
22 10 - B
HOME 15V [ | [
HONE_CON 2 [
T
OV+ A14 | ooer linit Servo ON =
ov- A3 JLover linit L Forward [imit 3
00G A2 |6 % Backvard Linit T o
Error, O RAL ALM 2
W 20
CON A9
WPG AT 520 v
WPG A A20 JI g )
WPG Bt 519
PG

—1* 24V power

_ supply

24V 0.2A or above

W

24v0C electronic brake
servo ON OFF
Cutoff by alarm signal Detector
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(2) PANASONIC

(a) A Series Connection (Line Driver)

Max. 10m _l
XBF-PDO2A | MINAS A
FP+ A18 21 | PULSE2
FP- A7 9 | PULSET
RP+ A16 22 | siaN2
RP- Al5 10 | SIGN1
HONE +5V A3 37 | oz~
HOME COM A2 23 | oz+
35 | S-ROY+
34 | S-RDY-
s o 29 [ SRv-an
WPG At 820 a 9 | coiC
WPG A- A20 o 8 | Ol
VPG B+ 819 7 | cowr
PG B A19
oV Aig ploer it o, o
o A13 |Loter linit |
006 Ate 1 T
> 24G
COM A9 P24V

LSIndustriaISystems | 3-7
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(3) VEXTA

(a) UDX2107 Connection

Max. 10m _l
XBF-PDO2A | vexra uoxeto7
FPT A18 Ot
FP- A17) -
RP+ A16 COW
RP- A5 s COW-
HOME +5V A3 PV < 5 o H OFF+
HOME COM A2 56 < H OFF-
TIMING
COM
+«——0H
ov+ A4 | Uooer linit 9 1o Connect when required
- A3 Lover_limit e 1 o
006 Ao | PR
> 246
COM A9 > P24V
WPG At 820
VPG A- A20
VPG B+ 819
VPG B- A19
(b) UPD Connection
Max. 10m J
XBF-PDO2A | VEXTA UPO
FPT A18 it
FP- AT7 o
RP+ A16 [
RP- A5 ——5 CC-
HOME +5V XN ™ PEV<t oo H OFF+
HOME COM A2 56 < H OFF—
TIMING
COM
<« 0H
MPG A+ B20 Connect when require
VPG A- A20
VPG B+ B19
VPG B~ A19
oVt A1 [poer Linit e 1o
- 3 Lower limit
D0G ATe o o
246
COM A9 > P24V

3-8 | stlndustrial Systems
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(c) FX Connection

Max. 10m _l
XBF-PDO2A | VEXTA-FX
FP+ A8 2| C
Fp- AT T ] on
RP+ A16 10 cowr
AP AT g | oon
2 | o
HONE 15V A3 I
HOME_COM A2 °c o 33 | H.OFFt
30| 1.0
«— 5 [ecA
« ENESE
OVt ATd —“EWW'"—e_u—l 23 | ENC Z
oV AT ot linit a 1o «— 795 [P.ew
006 g % ] > P24y «— % [aam
6 | ENC A
7 | B
oM A9 >oa 0 < 24 | ENC Z
30 | P.eND
26 | ALARN
WPG AT 520 2 | oo
PG A- A20 POV < 1| COMMON
WPG Bt 819
WPG B- A19

LSIndustriaISystems | 3-9
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(4) Hagen Motor

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

Max. 10m J
XBF-PDO2A | Foa-s000/6000
FPr A8 T [ PPEIN
FP- A7 10 | PFIN
APY A6 3 | PPRIN
RP- A5 | PRIV
TONE 5V [E 5| pzor
TONE_CON w2 30 | P20
21 | Rov
22 | INPOS
47 | 0 SPEED
OVt Ag foper linit 78 | BRAKE
0V- A1 | Loter_Linit 20 | ALARN
00G A2 % > poay 75 | A_CODED
— > 246 19 | A_CODET
7 | A_CoDE2
CoN A9 24| oND24
25 | oND24
5 8| SVONEN
WPG AT 520 o o ENED
WPG A 20 a 5 | comm
WPG B+ B19 o o 0 [ oL
WG B AT9 o 39 | EsTop
o o 38 | ALWRST
6 o 41 [p/p1
o o [ I
| 2N

3-10 | stlndustrial Systems
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(5) YASKAWA
(a) CACR(R Series) Connection

Max. 10m

XBF-PDO2A | CACgeECogi&eS)
FPr AT 21 | PULS
P A7 9| ~PULS
RPY A6 22 [Sion
P Al 0 | ~Sion

1
HOME +5V A3 II_KI 37 [rcoT
FONE COW w2 6o o 8 |son

o o 73 | AN RST

o. 26 | N-oT

B o T | P01
o+ A4 |eer linit a1 o 7 [N
o A3 Lower limit e 1 o
D0G T2 |8 5
> 246
[ 9 o P24V
WPG At
WPG A
WPG Bt
WPG B-
(b) SGDA-oooP Connection
NE We |
TN
power \D_ ? v
H v

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

~~
—0  —0 =0

=

Ff)—oo-o—

SGDA- 1 BP
Within 10m
XBF-PDO2A Je N
10N
iias A18 f PULS i
FP- AT7 > US >
APt A16 f STaN 3
RP- A15 > SIon 7
CLR 5
“CLR 6
HONE +5V A3 i’ 500 o7
HOME COM A2 — ) 5
_Jvoa 13
OV+ A4 |doer linit servo ON G SN 7
ov- Aqs plover Limit o o 4 Forward limit 0T 5
006 A2 |8 S Backwerd linit o g, N-0T 7
Alarm reset 5 ALMRST 8
SG 19
COM A9
ALOT 30
Alarm code output ALO2 31
VPG AT 520 (0pen Col lector) ALO3 2
VPG A- A20 JI : SG-AL 33
MPG B+ B19
VPG B- A19 —’_J i PAO 20
+PAO 21
Encoder output ) %
+«PBO 23
— 24V power
supply

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

o max 10m -
YBF-PDO2A - i SGOH
FPY AT8 7 us
P A7 8 |/PUsS AT (+) 21
APt A1 1 [SIoN BAT(-) 22
RP- AlS 2 [/SIGN SEN 4
5 [R S6 2
7 |/oR
P24V <
HONE 15V A3 3 Ul 071 3
FONE_COW 3 T P2 oo )
18 P3 AL03 39
25 |V-CMP+(/COINt)
OVF A4 Jloper linit 26 [V-OWP—(/COIN-) Fro S
- AT Lover Linit 1 N /PA0 34
006 AT l P24y 28 /TGN =) E3
L | 29 |/S-Rov+ /PBO 36
30 |/S-RDY- IPCO 19
CoN A9 24G E G 7500 )
32 - = 48
= 79
WPG AT 520 —— @7 freaviv 55 7
WPG A- 20 ———o ~o>—] 40 |/sON
WPG Bt 519 ———o0 o— 41 |/PCoN
WPG B- A19 26 oo {43 Jor
“———a oI @ por
————0 —o— 44 |/ALN-RST
0 —o— 46 [INCL
L o0 —o— 4 |/PCL
(d) -1l Series SGDS AC Servo Drive Connection (Line Driver)
< max 10m |
XBF-PDO2A o SG0S
FPr A1 7 uis
FP- AT 8_|/Puis PAT(H) 21
APY A6 1 fsian AT 22
RP- A5 12_|/SIaN sl 4
15 [cLR SG 2
14 |/R
P24y <
HOME +5V A3 ALO1 37
HONE CON w2 [0z 38
.03 39
25 [V-OWP+(/COINT)
oVF g Jloper linit 26 [V-OWP—(/COIN-) 0 33
0V AT fLover Linit 1 27 |/TGON+ /PA0 34
D0G Ate | l poav 28 |/TGON- Pe0 35
L | 29 |/s-Rov+ /PBO 36
30 |/S-RDY- PCO 19
COM A9 > 246 31 JAw /PCO 20
32 -
WPG AT 520 —— @7 freaviv R
WPG A- A20 o ~o— 40 |/SON L]
WPG Bt 519 o —~o—{"41 |/p-con
MPG B~ A19 246G Q0 43 [N-OT
—9—a o 2 por
o —~o—| 44 J/ALN-RST
o ~o—] 46 |/N-CL
o —~o—] 45 |/PCC
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3.2.3 Encoder Input (DC 5V Voltage Output) Wiring Example

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

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

Pulse generating point
XBF-PDO02A —
Twist Shield Cable
A Phase +L ~..—.. _ OUTA
%
..... - —
¢ A Phase - 1\/‘
B Phase +-5, ~--—-- — | [IOUTB
..... - -/ |
. B Phase - |
F.G “OV 5V
|
L

T

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

XBF-PDO2A

s

1

Pulse generating point

Twist Shield Cable
A Phase+ Y, ~ - —. ><C[ OUTA+
A Phase - [ OUTA-
B Phase+~, ~ - —- ><Q_ OouTB+
B Phase - |_0 OUTB-
F.G ov 5v
i 5V DC

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

This chapter describes parameter and operation data

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

4.1 Parameter & Operation data

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

Basic unit

Sequence Program

IO 1AF

Transmitting data and command Reading current status
*BF-PDOZ2A
(,__ Internal buffer _\
[Operating parameter l | Command buffer I
| Operating data I | Status buffer I
Power on/Reset Power on/Reset

S
ROM teaching @
FLASH

kAP LI
Operating parameter

Operating data

4-1
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4.2 Basic Parameter

4.2.1 Basic parameter

4-2

» Here describes about basic parameter of positioning module.

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 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
CWI/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 )———————»l«—————CCW(Reverse Output)———»

(3) M code output mode
(a) M code output mode set in the parameter is applied to all operation step of each axis
(b
(c

) You can set different Mo code number for each operating step number

) 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.

4-3
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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
r P » Time
Indirect start j
In operation #
M code On signal y v v
I“ : Y
M code No. >< m >< n '/ 0
M code OFF command ? \ *
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2) After mode
This is the mode that outputs M code number to be set by position data after completing the positioning by start command

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

code ON signal

Speed

Dwell time

Dwell time
Go-on operation /7 End operation .
» Time

p—_ v

Indirect startj

M code on

A

M code on signal N 'L 5 ‘ ME
M code No. 0 >< m < 0 :
M code OFF command f f

(4) 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”.
(a) 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).
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- ]

Speeds
r
it +
. . — "\ Speed limit
El|a_5 speed setting+ /4 i Positioning speeds i }
\’4:; E Homing speed+ E \: \ Bias speed note
- i JOG Speads ! 4 sefting actions
/7, i Intespolation operation speeds \
1 1
y A | | v\
i i
1 1
i i
i i
& ] H
: :
Bias speed+ i i
: ! ! Times
L i i =
: ! ! , ’
:ACCE|E|’atiD|’I tlme{l‘ o EDece|era|an hmeﬂ
— -—
1 i ! :
Note

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

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

(It doesn’'t mean that the time require to reach from the operation speed to the speed “0”.)
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Speed limit
Speed 'f_'
'y ———
l i\
l Y
A A _
| i Setting speed
/o : f‘—

i A i \

{ i ! i

| ' ' | ;

! | | : Actual deceleration

: i i : time

i i ! i

] ] i i ] ]

/‘:‘———E_; Actual acceleration time ! i Time

! | I ! »
| l T ! | T ; >

! i i i
!Acceleration tirne | i Decelerationtime ;
———————| ——
1 i i !

(6) Software Upper/Lower Limit

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

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

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

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

Software lower limit

Software upper limit

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

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

and the pulse output of positioning module shall be disabled.

Therefore, when you want to operate again, it is required to reset error and release the 'output disabled’ before using.
(e) Setting range is -2,147,483,648 ~2,147,483,647 [pulse].

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

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

value, then it wouldn’t detect high/low limit.
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(7) Backlash Compensation Amount
(a) The tolerance that the machine does not work by the wear when the rotation direction changes in case that a gear, screw etc
is combined to run at the motor axle, is called as ‘Backlash”. Therefore, when you change the rotation direction, it is required
to add the backlash compensation amount to the positioning amount for output.
(b) This is used for positioning operation, inching operation and jog operation
(c) Setting range is 0 ~ 65,535[pulse]
(d) As presented in the following figure, if the position moved 1m to the right and again 1m to the left, it is not possible to reach

the original position by backlash. At this time, it is required to add backlash compensation amount.

1m movement right side (normal)

A 4

Direction change
1m movement left side (reverse) Backlash

Transfer amount including Backlash ! compensation
_amount

(8) 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

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

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

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

Speed

In operation 4

During dwell

Positioning completion é

/ \ Dwell time
| » Time

2) Method by in-position signal

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

Speed

N

Start f:

In operation 4

In-position signal

ﬂr

Positioning completion

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

Speed

» Time

/N

Start f:
i

In operation 5:4

Positioning completion

T

|

|

|

I
In-position signal é g

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

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

Speed

R
e

Dwell time

» Time

—

I

0y

Start f:
|

]
'
"

e
.
—=H---3

.- See

In operation ﬁ

During dwell

L

—

In-position signal

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

Speed

Dwell time

| » Time

Start f:

.
I
J
' :
:' :
In operation !
.

During dwell * /

== — %

In-position signal

Positioning completion

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

Speed

Dwell time

f » Time

ST

Start f : ] |
|

|

|

|

.~
]
lll
"
.
'

In operation 'ﬁ

e .

.-
.

During dwell

In-position signal ¢

|
|
",' ’,I"
P
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

2]
~
Q

=3

’
.
’
In operation "4

During dwell

In-position signal

Positioning completion

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

Speed

Dwell time

» Time

I l¢

ST
Start f: | |
l"'l : I :

In operation 54 :

During dwell

g Ses

7

In-position signal

<

Positioning completion

(10) 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

Home method

3: U.L Limit/Home, 4: U.L Limit

0:DOG/HOME(Off), 1:DOG/HOME(On), 2: DOG,

Home direction

0:CW, 1: CCW

Home address

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

Home high speed

Home low speed

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

JOG low speed

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

JOG ACC time (ms)

JOG DEC time (ms)

0 ~ 65,535[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)

case of DOG On

Detect Home after deceleration in

1:DOG/HOME(On)

Detect Home by DOG

2: DOG

Detect Home by Home
upper/lower limit

and
3: U.L Limit/Home

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”.

4-14



Chapter 4 Positioning Parameter & Operation Data

Speed Origin high speed
return Origin return
Dwell time

0
.
?

Origin correction

Origin low speed -
quantity

return

» Time

Start :
|

In operation
that Origin ¢
return

.
.
]
]
'
.
.
'
.
'
'
.
0
'
'
.
'
'
'
'
[
H
[
1
[
]
]
[}
]
)
[}
[}
[}

[y
Ly

e U R s

Approximate origin

During dwell

Origin \‘f K
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

b
(11) JOG Acceleration/Deceleration Time

JOG low speed operation has operation pattern as acceleration, constant speed, deceleration section.

Py

)
) JOG low speed setting range : Bias speed ~ Jog high speed
(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

Item of common parameter Setting range

Encoder Max. value

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

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

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

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

1) When encoder value increase

Max value of . O Not include
encoder
@ Include
Start spot
Min value of
encoder
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2) In case of decreasing encoder value

Max value of A

O Not include

encoder

Start spot

Min value of

@ Include

encoder

(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

Count value 7 >:<

* A

9

!

Py N

Increase

Decrease

A 4

T L
10>:<9X8>:<7>:<6
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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 T

T LT

Phase B input pulse Off On

Countvalue7>< 8 >< 9 >< 10 >< 9 X 8 >< 9
4 Increase >I< Decrease—b|4—|ncrease—>

3) PHASE A/B 4 multiplier

10

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.

Py N

A 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

configuration

Setting range

Upper limit signal

Lower limit signal

DOG signal

Home signal

In position signal

0 : A contact 1 : B contact

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 0: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:CWw, 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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(2) Coordinate
(a) Coordinate of position data includes absolute coordinate and incremental coordinate.

1) Absolute Coordinate (Control by Absolute method)
a) This carries out the positioning control from the current position to the goal position (the goal position assigned
by positioning data).

b) Control is carried out based on the assigned position of homing (origin address).

c) Transfer direction shall be determined by the current position and goal position.
P Start position < Goal position : forward direction positioning
P Start position > Goal position : reverse direction positioning

[Example]
> When current position : 1000 , Goal position : 8000, forward direction transfer amount is 7000(8000-1000).
> Software Package Setting

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

2) Incremental Coordinate (Control by Incremental method)
a) This carries out the positioning control as much as goal transfer amount from the current position.
b) Transfer direction shall be determined by the sign of transfer amount.
» When transfer direction is (+) or no sign  : forward direction positioning (position increase direction)

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

Current position

v

Reverse< » Normal

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

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

-2000 0 5000
| 1l [ [ | | | + |
T T T |

4 Reverse positioning control (transfer amount -7000) 4
[7 "l

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

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

(5) Operation Method (Singular/Repeat)
(a) Operating Method is a option for selecting a operating step after finish operating step from the driving data
setting step.
(b) In case of setting singular, It will be select next step after finish operating setted step. If you set by Repeat, It will
be select setted Repeat step after finish operating setted step.
(c) Select one positioning operation pattern from Singular, Repeat operation.

(d) For further information, please refer to 9.2.2 operation mode of positioning control of Chapter 9 “Function”.

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

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

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

of principal axis.
(d) For further information, please refer to 9.2.6 ~ 9.2.8.

(9) Circular interpolating method
(a) This is an option for method setting from circular interpolating operation.

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

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

(11) Acceleration/Deceleration No.

(a) The dual acceleration/deceleration time setting is available by setting the acceleration/deceleration time 1/2/3/ 4

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

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

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

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

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

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

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

(d) For further information, please refer to circular interpolation of 9.2.6 ~ 9.2.8.
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(16) Circular arc size

4-24

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.

(
(b)
(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

» 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)
Cc2 102 Teaching Data 2(LOWER)
C3 103 Teaching Data 2(UPPER)
c4a 104 Teaching Data 3(LOWER)
C5 105 Teaching Data 3(UPPER)
C6 106 Teaching Data 4(LOWER)
Cc7 107 Teaching Data 4(UPPER)
c8 108 Teaching Data 5(LOWER)
C9 109 Teaching Data 5(UPPER)
CA 10A Teaching Data 6(LOWER)
CB 10B Teaching Data 6(UPPER)
cc 10C Teaching Data 7(LOWER)
CD 10D Teaching Data 7(UPPER)
CE 10E Teaching Data 8(LOWER)
CF 10F Teaching Data 8(UPPER)
DO 110 Teaching Data 9(LOWER)
D1 111 Teaching Data 9(UPPER)
D2 112 Teaching Data 10(LOWER)
D3 113 Teaching Data 10(UPPER)
D4 114 Teaching Data 11(LOWER)
D5 115 Teaching Data 11(UPPER)
D6 116 Teaching Data 12(LOWER)
D7 117 Teaching Data 12(UPPER)
D8 118 Teaching Data 13(LOWER)
D9 119 Teaching Data 13(UPPER)
DA 11A Teaching Data 14(LOWER)
DB 11B Teaching Data 14(UPPER)
DC 11C Teaching Data 15(LOWER)
DD 11D Teaching Data 15(UPPER)
DE 11E Teaching Data 16(LOWER)
DF 11F Teaching Data 16(UPPER)
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(2) Setting
(a) The command of Teaching data setting is TWR.
(b) References for TEAA and TWR are on ‘Chapter 6.3.24.
(c) In PLC program, in order to carry out the normal action of Teaching command, the Teaching data setting

should be done in the step before Teaching command is executed.

5-2 | LS industrial Systems
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5.1.2 State Information

(1) Memory Address of State Information

Memory address (HEX) :
Axis X Axis Y Information
140 180 Operation state bit information (Lower)
141 181 Operation state bit information (Upper)
142 182 AXis information
143 183 External 1/0O 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)

Memory Addres§ Information
Axis X AXis Y
140 180 Operation State bit Information (Lower)
Bit 0 In Operation [0: Stop, 1: In Operation]
Bit 1 Error State [0: No Error, 1: Errors]

[0: Positioning not completed,

Bit2 | Positioning Completed 1: Positioning completed]

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

[0: Homing not completed

Bl Homing State 1: Homing completed]

Bit 5 No Use [0]

[0: Stop State not by Stop Command,

Bt Stop State 1: Stop State by Stop Command]

Bit 7 No Use [0]

Bit 8 High-end detection [0: No Detection, 1: Detection]

Bit 9 The lower limit of detection [0: No Detection, 1: Detection]

Bit 10 Emergency Stop State [0: Normal, 1: Emergency Stop]

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

Bit12 | Acceleration State [0: No Accelerating, 1: Accelerating]

[0: Not Under Constant ,

Bit 13 Constant Speed State 1: Under Constant]

Bit14 | peceleration State [0: No Decelerating, 1: Decelerating]

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

Memory addre;s Information
AXxis X AXis Y

141 181 Operation State Bit Information (UPPER)
Bit0 In position control [0: Not in position control, 1: In position control]
Bit 1 In speed control [0: Not in speed control, 1: In speed control]
Bit 2 In liner interpolcation [0: Not in linear interpolation, 1: In linear interpolation]
Bit 3 Not used [0]
Bit 4 In circular interpolcation  [0: Not in circular interpolation, 1: In circular interpolation]
Bit5 Homing [0: Not in homing, 1: Homing]
Bit 6 In position synchrous [0: Not in position synchronous, 1: In position synchronous]
Bit7 In speed synchrous [0: Not in speed synchronous, 1: In speed synchronous]
Bit 8 JOG low speed [0: Not in JOG low speed, 1: In JOG high speed]
Bit9 JOG high speed [0: Not in JOG high speed, 1: In JOG high speed]
Bit 10 In inching operation [0: Not in inching, 1: In inching]
Bit 11 Not used [0]
Bit 12 Not used [o]
Bit13 Not used [0]
Bit 14 Not used [0]
Bit 15 Not used [0]
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3) Axis Information

Memory address

: - Information
Axis X AXis Y
142 182 Axis information
3
Bit 0
. . 1: Axis X
Bit 1 !Vlaln ax'.s 2: Axis Y
information 4 Encoder
Bit 2
J
Bit 3 Axis information [0: Sub axis, 1: Main axis]
I
Bit 4
~ > Not used [0]
Bit 15
J
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4) External I/O Signal State

Memory address :
2 y : Information
AXis X AXis Y
143 183 Axis information
N
Bit 0
Bit 1
> Not used [0]
Bit 2
Bit 3
J
Bit 4 External upper signal [0: External upper signal OFF, 1: External upper signal ON]
Bit 5 External lower signal [0: External lower signal OFF, 1: External lower signal ON]
Bit 6 Home [0: Home signal OFF, 1: Home signal ON]
Bit7 DOG [0: DOG signal OFF, 1: DOG signal ON]
N
Bit 8
Bit 9
> Not used [0]
Bit 10
Bit 11
J
Bit 12 Inposition signal [0: Not inposition area, 1: inposition area]
Bit 13 Deviation counter clear [0: Devi.ati_on counter clear out_put 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) I/O signal of positioning module uses input: 16 bits and output: 16 bits.
(2) Positioning Module operation ready signal (Uxx.00.F) becomes “ON” only when Modules are in normal
state in H/W and it always keeps “ON” regardless of PLC operation mode.
(3) Output Signal
This is the signal which transfers to positioning module from main unit
(4) The following table is based on XBC

Signal Direction: Main unit > Positioning module
AXis Output signal Description
Uxx.01.0 Axis X forward direction JOG
Axis X Uxx.01.1 Axis X reverse direction JOG
Uxx.01.2 Axis X JOG low/high speed
Uxx.01.3 Axis X positioning complete signal clear
Uxx.01.4 Axis Y forward direction JOG
Axis Y Uxx.01.5 Axis Y reverse direction JOG
Uxx.01.6 Axis Y JOG low/high speed
Uxx.01.7 Axis Y positioning compete signal clear

(5) Input signal
This is the signal which transfers to main unit from positioning module

Axis Signal direction: Main unit € Positioning module
Input signal Description
- Uxx.00.0 ~ Uxx.00.E | Not used
Common Uxx.00.F Positioning module ready
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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 High Speed| -« ocoovvne, —_—

JOG Low Speed|------ ——t

» Time

JOG Low Speed|- - --

JOG High Speed|- - -
v

Jogin A
Operation —

Forward JOG

Signal \ )
Reverse JOG A

Signal

JOG Low/High A
Speed Signal \ )
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(2) Positioning complete signal clear
(a) 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

— | [ GET m 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

The case is that read current position, current speed and step number from axis Y state information of
positioning module which installed in No.0 base, No.2 slot to PLC CPU M000O.

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

M0000

Current position
(above)

M0001

M0002

CUrrentp

(below)

M0003

Current speed (below)

M0004

Current speed (above

-
e
e
e

M0005

Step No.

‘ Operating condition

l—[ GET

M code

h344
h345
h346
h347
h348
h349

2 h344 MO000 5 ]—I




Chapter 6 Command

6.1.2 Internal Memory Write (PUT, PUTP Command)

Operating condition
— | [ PUT  m n23n3]—|

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 UND,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

Example | 3 teaching value by 16 Word data of DO0000~DO0015.

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

Operating condition
I—{ | PUT 1 h280 DO00000 16 ]—I

[
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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 humber

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

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

SST Simultaneous start ilect)tti,ngAxis X step number, Axis Y step number, Axis Z step number, axis
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 humber

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

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 ;Selgtt:,hi(;%mmand axis, step number, RAM/ROM, position/speed, number of
TWR Teaching array data setting Slot, command axis, teaching data, number of teaching

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

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

EMG Emergency stop Slot, command axis

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

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

The dedicated command acts at Rising edge. That is, it executed the first action once when input condition is “ON.” To
execute the action again, It should be “OFF" and then “ON" again. SRD just execute High level action. When input
condition is “On,” it keeps operating and it doesn't operate when it's “Off.”
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6.3 Use of Dedicated Command

6.3.1 Homing start (Command : ORG)
(1) Program

MO0000 DO000D.0 DO0000.1
—F | /] /] |_ORG '
Start Pads Xin Pz X emor
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
Operand | ) | pxis | PMLK, consant D, Z,R, | 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

MO0001 D00000.0 DOOO00.1
—F | /1 /1 L FLT ‘
Floating Pods X Hods ¥ emor
origin 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
Operand 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)

¥ 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

MODD02 D000 D00,
I 5 I I I I ;,. I ! DsT Do1200
Drirect stz Az X Aoz X emo
(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
0OP2 AXis PMLK,constant,D,Z,R,ZR | WORD | Command axis(0: axis X, 1: axis Y )
oP3 Goal position | PMLK,constant,D,Z,R,ZR DINT | Goal position
Operand (-2,147,483,648 ~ 2,147,483,647)
OP4 | Goal speed | PMLK,constant,D,Z,R,ZR | DWORD | Goal speed
OP5 | Dwell time PMLK,constant,D,Z,R,ZR | WORD | Dwell time (0~65535)
OP6 M code PMLK,constant,D,Z,R,ZR | WORD | M code (0~65535)
OP7 | Control word | PMLK,constant,D,Z,R,ZR | WORD
* PMLK means P, M, L and K areas.
(a) Details of Control word (OP7) for each Bit are as follows.
15~12 11 ~10 9~8 7~5 4 3~1 0
Dec. Time Acc. Time
0: Dec. t?mel 0: Acc. T?mel 0:Absolute 0-Position Control
- 1: Dec. t!me2 1: Acc. T!me2 - 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'u'II}|E‘DID3 DD?EinD'D DD[}::D/EiDJ [ T 1 - 001300
Indirect Pods Xin Pods X emar Operation
start operatin
of number
(2) Description
Device Description
M00003 Axis X indirect start input
D00000.0 Axis X in operation
D00000.1 Axis X error state
D01300 Axis X step no.
Command DST Indirect start
OP1 Slot Constant WORD | Slot No. installed with positioning module
Operand 0oP2 Axis PMLK,constant,D,Z,R,ZR WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Operation step PMLK,constant,D,Z,R,ZR | WORD | Step No. to operate (0~150)
number

¥ PMLK means P, M, L and K areas.

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

as the operation step number, it operates only for step no. set.
(b) If operation pattern is set as continuance or go-on, several steps can be operated by an indirect start command.

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

6.3.5 Linear Interpolation (Command: LIN)

e e e L
Interpolatioc ~ operatin operation number
n
(2) Description
Device Description
MOO0006 | 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 Axis PMLK, constant, WORD Operation axis setting
setting D,ZR,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 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[E'E‘DID? DD[I}'EREED.D DD[I}'}EED.D DD?EF[?DJ DD[I}'}[}iD.'I | cIN 1 : 001500
Circular Hodis Xin BdsYin  Awis Xemor  Ais Y emor Step
interpolatio  operatin operation number

i 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 Axis 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
(b) For axis setting, set the each Bit corres

in OP4 (Axis setting)
ponding to each axis

15 ~ 2 Bit 1Bit 0Bit

Not used AxisY | Axis X

Since XBF-PD02A has 2 axes, set OP4 as 3.

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

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

MODD04 DOOD00.0 DOO100.0 DODD0D. DO0100. 1 |
—| 1/ 1/} |/} 1/ =T
Simultaneo Ao A Axiz ke Az emo
(2) Description
Device Description
M00004 Simultaneous start
D00000.0 Axis X in operation
D00000.1 Axis X error status
D00100.0 Axis Y in operation
D00100.1 Axis Y error status
D01300 Axis X simultaneous start step
D01400 Axis Y simultaneous start step
Command SST Linear interpolation
OP1 Slot Constant WORD | Slot No. installed with positioning module
OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
Operand OP3 | Axis X step | PMLK,constant,D,Z,R,ZR | WORD | Axis X operation step number (0~150)
OP4 | Axis Y step | PMLK,constant,D,Z,R,ZR | WORD | Axis Y operation step number (0~150)
OP5 | Axis Z step | PMLK,constant,D,Z,R,ZR | WORD | Axis X operation step number (0~150)
OP6 | Axis setting | PMLK,constant,D,Z,R,ZR | WORD | Simultaneous start axis setting

¥ PMLK means P, M, L and K areas.
(a) Simultaneous command is the command operates simultaneous steps saved in ‘operation axis(OP6)’ at a time.

(b) Axis setting is set by setting the bits to the axis
15 ~ 2 Bit 1 Bit 0 Bit
Not use Axis Y Axis X

Since XBF-PDO2A 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

MO000S DO0000.0 DO00000.1 D00001.1 VTP I
—F | | /1 | |
Speed/post Az Xin Pods ¥ emor Speed
iorn operatin contral
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

MOD009 DO0000.0 D00000.1 Do0001.0
—P| N /1 | LT '
Position/sp Fuiz Xin Ffods X emor  In position
ead operatin control
- switching
(2) Description
Device Description
M00009 Axis X position/speed switching control input
D00000.0 Axis X in operation
D00000.1 Axis X error state
D00001.0 Axis X in position control
Command PTV Position/speed switching control
Operand OP1 | Slot Constant WORD | Slot No. installed with positioning module
OP2 | Axis | PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)

¥ PMLK means P, M, L and K areas.

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

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

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

: STP)

(1) Program

M[;'DPDIDA DI}[II'I}DD.D DD?EP;D'1 TP 1 001500
DEC. stop Foiz Xin Pz X emor DEC. time
! operatin
(2) Description
Device Description
MOOO00A Axis X deceleration stop input
D00000.0 Axis X in operation
D00000.1 Axis X error state
D01500 Axis X deceleration stop time set
Command STP Deceleration stop
OP1 Slot Constant WORD | Slot No. installed with positioning
module
Operand OoP2 AXis PMLK,constant,D,Z,R,ZR WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Deceleration PMLK,constant,D,Z,R,ZR WORD | deceleration time
time (0 ~ 65,535 ms)

¥ PMLK means P, M, L and K areas.

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

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

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

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

M[?E.DIDZ DD?DDID'D DD?E,DID'1 | DST 1 0o1100 D01200
Direct start Puds Xin Pods ¥ emor Fods target Fods ¥
operatin address operation
0 speed
M[?E.DIDC DD[ITID'D DD?}DID'1 55P 1 1 100000 1
Position Pois Yin Pods Y emor
I synch operation
(2) Description
Device Description
M0000C AXxis X synchronous start by position input
M00002 Axis X direct start input
D00000.0 Axis X in operation
D00000.1 Axis X error signal
D00100.0 AXis Y in operation
D00100.1 Axis Y error state
Command SSP Synchronous start by position
OP1 Slot Constant WORD | Slot No. installed with positioning module
oP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
Operand | OP3 | Main axis position | PMLK,constant,D,Z,R,ZR DINT | Position of sub axis to operate
OP4 | Operation step PMLK,constant,D,Z,R,ZR | WORD | Sub axis operation step No. (0~ 150)
OP5 Main axis PMLK,constant,D,ZR,ZR | WORD | Main axis (0: axis X, 1: axis Y)

% 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,EID‘? DD?EDID'D DD?EﬁD'1 | DpsT 1 D01100 001200 i i 0 [_
Direct start Fis Xin Puis ¥ emor Awis target P X
operatin address operation
speed
M[?[;EIDE DD[I:-} DID.D DD[I:-} Eil}.1 sss 1 1 1 : : L
Speed iz Yin Fods Y emor
synich. operation
(2) Description
Device Description
MOOOOE | Axis Y speed synchronous start input
M00002 | Axis X direct start input
D00000.0 | Axis X in operation
D00000.1 | Axis X error state
D00100.0 | Axis Y in operation
D00100.1 | Axis Y error state
Command SSS Synchronous start by speed
OP1 Slot Constant WORD | Slot No. installed with positioning module
OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
Operand OP3 | Main axis ratio | PMLK,constant,D,Z,R,ZR | WORD | Speed sync. main axis ratio (1~65,535)
OP4 Subor?;r;%te &S | 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)

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

(@) 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

MO0002 DOO000.0 DODD00.1 _ _ _ _

Y || /| | DsT 1 | D01100 D01200 | | | I_

Direct start Pz Xin Pz ¥ emor Fois target Pz X
operatin address operation
speed
0]
MOO00F DOO000.0 DODD00.1 .

Iy ¥ % | PoR 1 . D02800 ||
Pasttion Fods Xin Pods X emor Ovemde
ovemde operatin goal

position
1
2) Description
Device Description

MOOOOF Axis X position override input
M00002 Axis X direct start input
D00000.0 Axis Xl in operation
D00000.1 Axis X error state

D01100 Goal position value

D02800 Position override value
Command POR Position override
OP1 Slot Constant WORD | Slot No. installed with positioning module
Operand 0oP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Position value | PMLK,constantD.ZR,ZR | DINT | G0a position value to change
(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,DID‘E DD?DDID'D DD??PID'1 DST 1 001100 D01200 i i i L
Direct start Fods Xin Fods ¥ emor Aoz target Fods X
operatin address operation
0 speed
M[?[;D;z DI}[I:-BDfEiD.D DD[I:-EHEEDJ son 1 : 01800 L
Speed Fods Xin Fods ¥ emor Owemide
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
Operand | OP2 Axis PMLK,constant,D,Z,R,ZR WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Speedvalue | PMLK,constant,D,Z,R,ZR | DWORD | Goal speed value to change

% 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) 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

Moooo2 DO0oDo0.0 DOD00D.1 _ _ . .
Pl % l | pst 1 . DOT100  DO1200 . . |
Direct start Pods X in Fods ¥ emor Fods target Pods X
operatin address operation
speed
0]
M?DDJ ’ DD?DRD'D DD?DD.D'1 P50 1 i D02300 DO1600 L
1P 10 {1 1
PS50 start Fods ¥in Podg ¥ emor Ovemde Qvermride
operatin goal speed
1 paosition

(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 | OP2 AXis PMLK,constant,D,Z,R,ZR WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Position value | PMLK,constant,D,Z,R,ZR DINT | Position value to change the speed
OP4 | Speed value PMLK,constant,D,Z,R,ZR | DWORD | Goal speed value to change

¥ PMLK means P, M, L and K areas.

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

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

(c) If unit of speed override value is speed value, setting area is from 1 to speed limit value. The speed limit value is set on
“Speed limit value” of basic parameter and unit of speed override value depends on unit of axis.

(d) In the example program above, axis X position assigned speed override input(M00013) become “on” to execute position
assigned speed override after axis X direct start input (M00002) become “on”. When the position of axis X is located at the
position where set at D02800, the speed will be changed to the value set at D01600.

(e) For the detail description about position assigned speed override operation, refer to “9.5.4 Position Assigned Speed
Override”.

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

value in D device area with SRD command.
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6.3.16 Inching Operation (Command : INCH)

(1) Program

M[?E,EIM Dmﬁﬂ'ﬂ DD?E,[?DJ INCH 1 0 DO1000
Inching Puis ¥in Puis ¥ emar Inching
J start operatin amourt
(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 | OP2 AXis PMLK,constant,D,Z,R,ZR WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Position value PMLK,constant,D,Z,R,ZR DINT | Position value to move for inching operation

¥ 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

MODo12 D00000.0 DO00000.1 .

=——2 1/ |/ [ SNS 1 0 DO1300
Start step Pods X in Pods X emor Fods X 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 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 with start step (1~150)

% 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
(1) Program

' SRS)

MD001S DO0000.0 DOOD00.1

SN5 1 D01200

{P |
Repeat
step no.
change

1/}
Puis Xin
operatin

1/l

Puis X emor

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

Puis ¥ step
number

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.

~ o~ o~ o~

state value in D device area with SRD command.

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 (axisl Signal in Operation, etc) which used in the example above is an assumption that saving the axis
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6.3.19 M code Release (Command : MOF)
(1) Program

MODO1A Co0000.0 D00000.3 MOF ’
—1P | 1/} 1/ -
M code Huiz Xin M code on
; 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

(2) Description
Device Description
MO0001B AXxis X current position preset input
D00000.0 Axis X in operation
D00000.1 Axis X error state

MO001B Co0000.0 0000001
P | /] |/} FRS 1 1 DOZ500
Cument Puxis Xin Axis X emor Pogition
poasition operatin
preset

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

% 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.
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6.3.21 Encoder Preset (Command : EPRS)
(1) Program
MD[;DRC EFRS 1 0 002510
Encoder Encoder
| preset position
(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
Operand module
P OP2 Axis PMLK,constant,D,Z,R,ZR WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Setting value PMLK,constant,D,Z,R,ZR WORD | Encoder value to change

% 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

Moo01D DO00000.0 DO0000.1
E— | /] | /] | TEA 1 DO3000 DO1300 DO3010 Do3mz2
Single Hads Xin Auds X emor Teaching Auis ¥ 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 bb = WORD | Slot No. installed with positioning module
OP2 Axis PMLK constant,D.Z,R,.ZR WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Teaching | pyLk constant,D,Z,R,zR | WORD | Data value for teaching
value
Operand OP4 | Teaching | pyk constant,D,Z,R,ZR | WORD | step number for teaching (0~150)
step
OP5 | Teaching | pyMLK constantD.zZR.ZR | WORD | 0:RAM teaching 1:ROM teaching
method
OP6 | Teaching | pyLk constant,D,Z,R,zR | WORD | 0:position, 1:speed
item

¥ 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

M[?E.DRF TWR 1 i D02000 5 L
Wirite
Teaching
0 data
M[?E.DIED Dﬂ?gﬁn'ﬁ DE?E,[?M | TEAA 1 D01300 Do3010 Do3012 D03014 L
Teaching Fodz Xin Podz X emor Fods X step Teaching Teaching Mumber of
amay operation number method item teaching
(2) Description
Device Description
MOO01F 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
0OP2 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
Oop6 I\#ér:(t:);;gf PMLK,constant,D,Z,R,ZR | WORD | Number of step for Teaching (1~16)

% 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 t

o0 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

il | Twr 1 : D02000 5 |
] .I. ] | L
Wite
Teaching
data
0]
_M[;[;DED DD?E;EED'D Dn[ﬁm | TEAA 1 D01300 D03010 D03012 D03014 l_
Teaching Fodz Xin Pods ¥ emor Pz X step Teaching Teaching Mumber of
amay operation number method item teaching
(2) Description
Device Description
MOO01F Axis X Teaching array data setting input
M00020 Axis X Teaching array input
D00000.0 Axis X in operation
D00000.1 AXis X error state
D02000 Axis X Teaching array data leading address
Command TWR Teaching Array Data Setting
OP1 Slot Constant WORD | Slot No. installed with positioning module
Operand 0OP2 AXxis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
P OP3 Device PMLK,D,Z,R,ZR WORD | Leading device No. with teaching array data
OP3 | Number of data | 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
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(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 Internal Memory Writing”. If use PUT command in the example program above, it displayed like the picture below.

_M"|”F."I1F | purp 1 hIOCO  DO2000 10
Write
Teaching
data

() 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[i'DDIE‘I DD[FDE;D'D DD?DE;D'1 | TEP DO3000 D03012
1Pl 171 /1 '
Basic Auds Xin Pods X emar 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 Axis 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 | Parameter value PMLK,constant,D,Z,R,ZR DWORD | Parameter value to change
OP4 | Parameter item PMLK,constant,D,Z,R,ZR WORD | Parameter item to change (1~19, hFF)

% 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;ﬂjneg Items 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
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S\/e;ﬂjneg Items Setting Range
16 Use of upper/lower limit | 0: Not use, 1: Use
17 Pulse output level 0: Low Active, 1: High Active
18 Pulse output mode 0: CW/CCW, 1: PLS/DIR
19 M code output mode 0: None, 1: With, 2: After

(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 | AxisY
co 100 Speed limit value 1 ~2,000,000[pulse/s]
Cl 101
= 100~ 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]
Cc9 109 Dec. Time 2
CA 10A Dec. Time 3
CB 10B Dec. Time 4
gg igg SW upper limit
-2,147,483,648 ~ 2,147,483,647 [pulse]
CE 10E SW lower limit
CF 10F
DO 110 Backlash compensation 0 ~ 65,535 [pulse]
Detect upper/lower imit
D1 111 during constant  speed | O: Not detect, 1:detect
operation
D2 112 Posit_i(_)ning complete | 0:Dwell time, 1:Inposition, _ N
condition 2:Dwell time AND Inposition, 3:Dwell time or Inposition
D3 113 Use of upper/lower limit 0: Not use, 1: Use
D4 114 Pulse output level 0: Low Active, 1: High Active
D5 115 Pulse output mode 0: CW/CCW, 1: PLS/DIR
D6 116 M code output mode 0: None, 1: With, 2: After
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6.3.26 Homing/Manual Parameter Teaching (Command : THP)

(1) Program

_MD|[F:'.E'I22 DD?E,EED'I} DD?E,[?D'1 | THFP 1 1 DO3000 Do3mz2
Home Hods Kin Puds ¥ emor Teaching Teaching
parameter operation data item
s teaching
(2) Description
Device Description
M00022 Axis X homing parameter teaching input
D00000.0 | Axis X in operation
D00000.1 | Axis X error state
D03000 Parameter value
D03012 Parameter ltems
Command THP Homing parameter Teaching
OP1 Slot Constant WORD | Slot No. installed with positioning module
Operand 0oP2 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 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 Homm% IoE\JN s;’ee : 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_—|O_ME(Off), 1:DOG{HQME(On), 2: DOG
3: U.L.Limit/Home, 4: U.L.Limit
9 Homing direction 0:Cw, 1:CCW
10 JOG high speed .
11 306 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”

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

Memory address
(HEX) Contents Setting range
Axis X Axis Y
€0 100 Origin address -2,147,483,648 ~ 2,147,483,647 [pulse]
C1l 101
g; 182 Homing high speed
1~ 2,000,000[pulse/s]
c4 104 Homing high speed
cs 105 g hign sp
C6 106 Home compensation
c7 107 Homing acc. Time N
(of 108 Homing dec. time 0~ 65,535 [ms]
C9 109 Homing dwell time
. 0: DOG/HOME(Off), 1:DOG/HOME(On), 2: DOG,
CA 10A Homing mode 3: U.L.Limit/HO(ME? PR
CB 10B Homing direction 0:CW, 1:.CCW
cc 10€ JOG high speed
CD 10D
1~ 2,000,000[pulse/s]
CE 10E JOG high speed
CF 10F
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
MEEDDFS DD?DE:D'D DD?DE;M T5F 1 DO3000
1P 141 171
Input signal Hods Xin Pods ¥ emaor Teaching
parameter operation data
n| teaching
(2) Description
Device Description
M00023 Axis X input signal parameter teaching input
D00000.0 | Axis X in operation
D00000.1 | Axis X error state
D03000 Parameter value
Command TSP Input signal parameter Teaching
OP1 Slot Constant WORD | Slot No. installed with positioning module
Operand | OP2 AXis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Parameter value | PMLK,constant,D,Z,R,ZR | WORD | parameter value to change

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

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

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

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

“B contact point”. If they are clear, it operates as “A contact point”

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

MOD024 DOOOOO.0 ~ DODOOD. - — —
P} | /1 |/ | TCP 1 1 D03000 00302
Common Fuds Xin Pods ¥ emor Teaching Teaching
parameter operation data tem
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 | Parameter value | 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)

% 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 Iltem 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: CWI/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

€0 100 Encoder max. value

Cl 101 -2,147,483,648 ~ 2,147,483,647 [pulse]

€2 102 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

MO0025 DODDDO.0 DOOD00 1 .
Y | /] | /] | TMD 1 | DO3000 DO1300
Operation Hods X in Fodiz ¥ emaor Teaching Huiz X step
data operation data number
- teaching

(2) Description

Device Description

M00025 Axis X Operation data setting input

D00000.0 | Axis X in operation

D00000.1 | Axis X error state

D03000 Operation data value

D03012 Operation data items

D01300 Teaching step

Command TMD Operation data setting
opP1 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 | 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

(0~150)

Operation 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
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Setting value Item Setting range

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

(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 Cir. Int. aux. point -2,147,483,648 ~ 2,147,483,647 [pulse]

C3 103 -t aux. p

C4 104

o5 105 Speed 1 ~ 2,000,000 [pulse/s]

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

C7 107 M code number 0 ~ 65535

C8 108 Cir. Int. turns 0 ~ 65.535

C9 109 | Operation method 0: single, Lirepeat

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

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

CcC 10C Coordinate 0:ABS. 1:INC

cb 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-CCW

D2 112 Repeat step number 1~150
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6.3.30 Parameter/Operation Data Save (Command : WRT)
(1) Program
MOD026 DO0000.0 DO0000.1
S—T |/ | /] | WRT 1 | DO3300
Flash Save Hods Xin Fods X emor Hods setting
1 operation
(2) Description
Device Description
M00026 Axis X parameter/operation data save input
D00000.1 | Axis X error state
Command WRT Parameter/operation Data save
OP1 Slot Constant WORD | Slot No. installed with positioning module
Operand | OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
OP3 | Selection axis | PMLK,constant,D,Z,R,ZR | WORD | Axis to save data

% 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 memaory.
(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

0Bt

Not used

Axis Y

Axis X

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

(1) Program

M00027
Id

EMG 1

EMG stop

(2) Description

Device Description

MO00027 | Axis X internal emergency stop input

Command EMG Emergency stop
Operand OP1 | Slot Constant WORD | Slot No. installed with positioning module
P OP2 | Axis | PMLKconstant,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

Mo0022 DO0000A
—F | |

y| Emorreset Pods X emor

(2) Description

Device Description

M00028 Axis X error reset input

D00000.1 | Axis X error state

CLR 1 [ 1 L{

Command CLR Error reset
OP1 Slot Constant WORD | Slot No. installed with positioning module
0OP2 AXxis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0: axis X, 1: axis Y)
Operand Cancel output 0: Not cancel output inhibiti
oP3 ance outpu PMLK,constant,D,Z,R,ZR | WORD | - 0t cancel output inhibition
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

MO0029

| | SRD 1 0 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)
Ghetad Leading No. of device to read and save th t
0P3 | Device PMLK,D,Z.R.ZR woRD | Léading No. of device to read and save the curren
state value

% 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 DINT Current Position
Device + 6 DWORD Current Speed
Device + 8 WORD Step No.
Device +9 WORD M Code No.
Device + 10 WORD Error state
Device + 11 DINT Encoder Value

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

it is able to read the states that you need with GET command.
I Ho0o33 |

reading

GET 1 ho1co 004000 31
1 I L
| Operation deisl in
status operation
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Chapter 7 Function Block

7.1 Common Issues of Function Block

(1) The functions and directions of the following 1/O parameter are common for positioning function block.

Category [Parameter _?;;2 Description
Execution request of function block
REQ BOOL |- Function block is executed if “0>1" (edge or level) as long as the
connection condition is met during the program.
Base position number
BASE | USINT |- This is.the area where the base number on which positioning module is
installed is set.
Input - Setting range: 0 ~ 7
Base position number
SLOT | USINT |- This is.the area where the slot number on which positioning module is
installed is set.
- Setting range: 0 ~ 7
Axis number used
AXIS | USINT | -1~4: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 1/0O 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
Input
REQ : Request for execution of function block
APM_CRD BASE : Set the base no. with module
BOOL < REQ DONE ~BOOL SLOT : Set the slot no. with module
USINT - BASE STAT FUINT AXIS : Axis to command
USINTH sLoT ean L UINT output (0: axis X. 1: axis Y)
USINT— AXIS CA [~DINT DONE : Maintain 1 after first operating
CV - UDINT STAT : Output the error no. in operation
STEP FUINT ERR : Display error
MCD UINT CA : Display the current position

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

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

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

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

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

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

Description

Form of Function Block
Input
APN_SRD REQ
BOOL —{ REQ DONE ~BOOL
USINT - BASE STAT {=UINT
USINTH SLOT ST1 |-BOOL[8]
USINT— AXIS st2 |-sooL[g] [ OutPut
ST3 |-BOOL[8]
ST4 |-BOOL[8] ST1:
ST5 F-BOOL [8] gg
ST6 (~BOOL[8] ST4 -
ST7 BOOL[8] ST5:
ST6 :
ST7:

: 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

State 1
State 2
State 3
State 4
State 5
State 6
State 7

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

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

(2) The bit information about the state of current operation is saved in parameter set on ST1 ~ ST7.
(3) The contents of output parameters, ST1 ~ ST7 are important information necessarily applied in the program.

Bit

Description

Bit

Description

[0]

Operating(0:STOP, 1:BUSY)

(4]

Origin fix state(0:Uncompletion,
1:Completion)

(1]

Error state

[5]

ST1
[2] Positioning completion [6] Stop
[3] M code On signal(0:0ff, 1:0n) [7] -
[0] High limit detection [4] In acceleration
ST [1] Low limit detection [5] In stable speed
[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
ST3 [1] Axisl in speed control [5] In homing operation
[2] In linear interpolation [6] In position synchronous start operation
[3] - [7] In speed synchronous start operation
[0] In JOG low operation [4] -
T4 [1] In JOG high operation [5] -

(2]

In inching operation

[6]

[3]

[7]
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Bit Description Bit Description

[0] Main axis information [4] -

[1] 1: axis X, 2: axis Y, 4: Encoder [5] -
ST5

(2] [6] -

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

[0] - [4] High limit signal
sT6 (1] - [5] Low limit signal

[2] - [6] Origin signal

[3] - [7] DOG signal

[0] - [4] In-position signal
<77 [1] - [5] Declination counter clear output signal

[2] - [6] -

3] - [7] -
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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 4 REQ DONE BOOL BASE : Set the base no. with module

UsINTH BASE STAT UINT 0utputSLOT : 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 o BASE STAT = UINT AXIS : Axis to command
USINT— SLOT BP_VAL : Basic parameter to change
USINTH AXIS BP_NO : Item no. of basic parameter to change
| Output

USINT= BPNO DONE : Maintain 1 after first operating
UDINT— BP_VAL STAT : Output the error no. in operation

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

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

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

Value Items Setting Range
1 Speed Limit 1 ~ 2,000,000[pulse/s]
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
- . 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
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7.4.2 Homing/Manual Parameter Teaching (APM_SHP)

Form of Function Block

Description

BOOL —
USINT
USINTH
USINT
USINT

APM_SHP
REQ DONE —~B0OOL
BASE STAT UINT
SLOT
AXIS
HP_NO
HP_VAL

DINTH

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
HP_NO : Item no. of homing/manual parameter to
modify
HP_VAL : Homing/manual parameter value to
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.

Sl Items Setting Range
value

1 Homing position -2,147,483,648 ~ 2,147,483,647 [pulse]

2 High speed for hom_mg 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

8 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]
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7.4.31/0 Signal Parameter Teaching (APM_SIP)

Form of Function Block Description
APILSIP et REQ : Request for execution of function block
BOOL — REQ DONE: - BOOL BASE : Set the base no. with module
USINT 4 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
UINTH 1P_VAL Set the corresponding signal for each Bit
Output

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

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

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

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

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

0 : A contact, 1 : B contact

(5) The 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
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7.4.4 Common Parameter Teaching (APM_SCP)

Form of Function Block Description
Input
APM SCP REQ : Request for execution of function block
- BASE : Set the base no. with module

BOOL - REQ DONE [-B0O0L 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 o CP_VAL : Common parameter value to modify

_ utput

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

Form of Function Block Description
APHLSHD et REQ : Request for execution of function block
: u Xecuti uncti

BOOL — REQ DONE |- BOOL BASE : Set the base no. with module
USINT o BASE STAT =UINT SLOT : Set the slot no. with module
USINT— SLOT AXIS : Axis to command
USINTH AXIS STEP : Step no. to modify .
USINTH sTEP MD_NO : Item no. of operation data to modify

MD_VAL : Operation data value to modify

USINT— MD_NO Output

DINT— MD_VAL DONE : Maintain 1 after first operation

STAT : Output the error no in operation

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

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

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

(4) The operation data items and setting values are as follows.

Setting value 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
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7.4.6 Single Teaching (APM_TEA)

Form of Function Block

Description

APM_TEA
BOOL — REQ DONE ~BOOL
USINT < BASE STAT UINT
USINT— SLOT
USINT 4 AXIS
UINT— STEP

BOOL - RAM/ROM
BOOL — POS/SPD
DINT— TEA_VAL

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, “Errorl1” arises.

(5) Parameter value modified by teaching command and setting RAM/ROM as “0” is valid within power connection.
If you want to keep the parameter without power connection, execute teaching command with setting “1” on

RAM/ROM or save the modified parameter value on Flash memory with APM_WRT (Parameter/Operation Data

Saving command) after teaching.
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7.4.7 Teaching Array (APM_ATEA)

Form of Function Block Description
Input
REQ : Request for execution of function block
APM_ATEA BASE : Set the base no. with module
BOOL - REQ DONE = BOOL SLOT : Set the slot no. with module
USINT < BASE STAT UINT AXIS : Axis to command _
usINT4 sLot STEP : Set the step no. to do teaching (0~150)
RAM/ROM : Selection of RAM/ROM teaching
USINT AXIS 0 : RAM teaching, 1 : ROM teaching
UINT— STEP POS/SPD : Selection of position/speed teaching
BOOL - RAM/ROM 0 : Position, 1 : Speed
BOOL - P0S/SPD TEA_CNT :18et1(tshe no. of data to do teaching
USINT— TEA_CNT TEA VAL : Set the teaching value
DINT[16] - TEA_VAL Output
DONE : Maintain 1 after first operation
STAT : Output the error no in operation

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

of Positioning module) and SLOT (Slot no. of Positioning module).
(2) Speed teaching is for user to use random speed value in a operation data of specified step and position

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

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

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

(5) You may set step no.(0~150) of operation data on STEP. If you set wrongly, “Errorl1” arises.

(6) You may set the no. of data to do teaching on TEA_CNT and do teaching max. 16. If you set wrongly, “Errorl11”
arises.

(7) 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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7.4.8 Saving Parameter/Operation Data (APM_WRT)

Form of Function Block Description
Input
APM_WRT REQ : Request for execution of function block
- BASE : Set the base no. with module
BOOL - REQ DONE |- B0OL SLOT : Set the slot no. with module
USINT 4 BASE STAT [~UINT AXIS : Axis to command
USINT— SLOT WRT_AXIS : Saving axis setting (by setting bit)
USINTH AXIS Bit0: axis X, Bitl: axis Y
| Output
USINT WRT_AXIS DONE : Maintain 1 after first operation
STAT : Output the error no in operation

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

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

(3) If function block is executed normally, the current operation parameter and data which saved on WRT_AXIS are
saved on Flash memory and maintain the data without the power connection.

(4) For setting of WRT_AXIS, set bit relevant to each axis
15 ~ 2 Bit 1Bit OBit
Not Use Axis Y Axis X
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7.5 Start/Stop Function Block

7.5.1 Homing Start (APM_ORG)

Form of Function Block

Description

BOOL H
USINT
USINT =
USINT =

APM_ORG
REQ
BASE
SLOT
AXIS

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”.

7-15



Chapter 7 Function Block

7.5.2 Direct Start (APM_DST)

Form of Function Block Description
Input
REQ : Request for execution of function block
APM_DST BASE : Set the base no. with module
SLOT : Set the slot no. with module
BOOL - REQ DONE |=B800L AXIS : Axis to command
USINT - BASE STAT =UINT ADDR : Goal position address setting
USINT— SLOT -2147483648 ~ +2147483647
USINTH AXIS SPEED : Goal speed setting

DWELL : Dwell time setting

DINT— ADDR 0 ~ 65535[ms]
~ ms
UDINT = SPEED M code : M code value setting
UINT— DWELL POS/SPD: control method setting
UINT — MCODE 0: position control, 1: speed control

BOOL < P0OS/SPD ABS/INC: ((.)toz;)din;attes selttirg o
: Absolute, 1:Incrementa
Ug(l)%: ?Eﬁaélggl_ TIME_SEL: Acc./Dec, time number setting
— Output
DONE : Maintain 1 after first operation
STAT : Output the error no in operation

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

(2) This is for operating by setting goal position address, operation speed, dwell time, M code, control method,
coordinates setting and no. of Acc./Dec time, not by operation data.

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

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

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

Form of Function Block Description
Input
APM_IST : ,
800L Req i 0ONE - 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), “Errorl1” arises on STAT.
(5) If set STEP to 0, it operates the current step.
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7.5.4 Linear Interpolation (APM_LIN)

Form of Function Block Description
Input
REQ : Request for execution of function block
APM_LIN BASE : Set the base no. with module
BOOL H REQ DONE —~B0OOL SLOT : Set the slot no. with module
USINT - BASE STAT FUINT LIN_AXIS:(]!inegr interpolation axis dule)
ixed as 3 in XGB positioning module
USINT— SLOT STEP : Step no. to operate
USINT— LIN_AXIS Output
UINT— 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 setin STEP of designated step
(3) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.

(4) In case STEP is 0, linear interpolation is executed with current step.
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7.5.5 Circular interpolation (APM_CIN)

Form of Function Block Description
Input
APM_CIN REQ : Request for execution of function block
BOOL— REQ DONE BOOL BASE : Set the base no. with module
USINT < BASE STAT UINT SLOT : Set the slot no. with module
AXIS : Axis to command
USINT— SLOT STEP : Step no. to operate
USINT < MST_AXIS RATIO : Ellipse ratio(%o)
USINT = SLV AXIS DEG : Operating angle
UINT| STEP Output
T DONE : Maintain 1 after first operation

STAT : Output the error no in operation

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

(2) This is the command that execute circular interpolation with main axis set in MST_AXIS and sub axis set in
SLV_AXIS according to operation data set in STEP

(3) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.
(4) In case STEP is 0, command is executed with current step.
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7.5.6 Simultaneous Start (APM_SST)

Form of Function Block Description
APH_SST InpUtREQ : Request for execution of function block
BOOL — REQ DONE - BOOL BASE : Set the base no. with module
USINT o BASE STAT =UINT SLOT : Set the slot no. with module
USINT— SLOT SST_AXIS : Simultaneous axis setting
USINT— SST_AXIS é_gggi axis é S:ep numger
i : axis Y step number
UINT— X_STEP 7 STEP: not used
UINT — Y_STEP Output
UINT— Z_STEP DONE : Maintain 1 after first operation
STAT : Output the error no in operation

(1) Give “Simultaneous Start” command to the axis designated as the axis of positioning module with BASE (Base

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

(2) This is for starting 2axis at once.

(3) If you set a value out of setting range, “Error6” arises. Set with each bit as follows.

7hit

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

BOOL —
USINT —

USINT
USINT

APM_STP
REQ DONE
BASE STAT
SLOT
AXIS
DEC_TIME

UINT 5

—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
DEC_TIME : Decelerating stop time

0: Acc./Dec. time applied when start

operating
1~65,535: 1~ 65,535ms
Output
DONE : Maintain 1 after first operation
STAT : Output the error no in operation

(1) Give “Decelerating Stop” command to the axis designated as the axis of positioning module with BASE (Base

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

(2) If receive the stop command by operation data, it will stop operating and continue to operate by start command.

(3) If “Decelerating Stop” is executed in speed/position and synchronization, speed/position and synchronization

will stop depending on the state of the current operation control.

(4) “Decelerating Stop” may be executed in not only acc./dec. area but also steady speed area.

(5) Deceleration time means the time between the point of start decelerating and the point of stop and may be set

to 0 ~ 65,535ms. But, if it is set to “0”, it will stop by the time set at the starting of operation.

(6) Decelerating time means the time between the speed limit of basic parameter and stop.
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7.5.8. Emergency Stop (APM_EMG)

Form of Function Block Description
Input
APM_ENG 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
gL Output
USINT— SLOT DONE : Maintain 1 after first operating

STAT : Output the error no. in operation

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

(2) This command is for immediate stop. The axis to execute this command will stop.
(3) If EMG stop is executed, state of axis becomes error, output inhibition, origin-not fixed state. When you start

operation again, reset error, cancel output inhibition and fix origin again.
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7.6 Manual Operation Function Block

7.6.1 Inching Operation (APM_INC)

Form of Function Block Description
Input
APNLINC 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
INCH_VAL: Amount of movement by Inching
USINT— AXIS Operation
DINT— INCH_VAL -2,147,483,648 ~ 2,147,483,647
Output

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

(1) Give “Inching Operation” command to the axis designated as the axis of positioning module with BASE (Base
no. of Positioning module) and SLOT (Slot no. of Positioning module).
(2) This command is a kind of manual operation for process a minute movement as an operation of fixed amount.

(3) Speed of inching operation is set on manual operation parameter.
(4) Set an axis to command from 0 ~ 1. If you set wrongly, “Error6” arises.
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7.7 Synchronization Start Function Blocks

7.7.1 Position Synchronization (APM_SSP)

Form of Function Block

Description

BOOL —
USINT
USINT

USINT—

UINT—
USINT =
DINT—

APM_SSP
REQ DONE
BASE STAT
SLOT

AX1S

STEP
MST_AX1S

MST_ADDR

—B00L
—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
STEP : Step no. to operate
0~ 150
MST_AXIS : Set the main axis
0: axis X, 1: axis Y
MST_ADDR : Set the position of main axis
-2,147,483,648 ~ 2,147,483,647

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

(1) Give “Synchronization Start” command to the axis designated as the axis of positioning module with BASE

(Base no. of Positioning module) and SLOT (Slot no. of Positioning module).
(2) Operate operation step set by command axis after main axis comes to the position of synchronization.

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

(4) You may set the main axis on MST_AXIS with 0 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 4 REQ DONE }B0OOL SLOT : Set the slot no. with module
AXIS : Axis to command
— BASE —
USINT STAT =UINT MST_AXIS : Set main axis
USINT— SLOT 0~2: axis X, axis Y, encoder
USINTH 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— SLV_RAT 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

APM_POR
BOOL — REQ DONE +BOOL
USINT < BASE STAT UINT
USINTH SLOT
USINT— AXIS

DINT—| POR_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

POR_ADDR : Set a new goal position

-2,147,483,648 ~ 2,147,483,647

Output

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
APM_SOR 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
USINT— 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 0 ~ 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 A
USINT
USINT

DINTH
UDINT—

APM_PSO
REQ DONE
BASE STAT
SLOT
AXIS
PSO_ADDR
PSO_SPD

—B00L
—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
REQ : Request for execution of function block
APMLPTV 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
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 “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
APNLVTP REQ : Request for execution of function block
BOOL 4 REQ DONE —B00L 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)

Form of Function Block

Description

BOOL H
USINT
USINT =
USINT =

UINT—

REQ

BASE
SLOT
AXIS
STEP

APM_SNS
DONE
STAT

—B00L
—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 operation step no. to operate
1~150
Output
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, “Errorll” arises.
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7.8.7 Repeat Step No. Change (APM_SRYS)

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

BOOL 4 REQ DONE —BOOL BASE : Set the base no. with module
USINT - BASE STAT FUINT SLOT : Set the slot no. with module
USINTH sLoT AXIS : Axis to command
USINTH AxIs STEP : Set the repeat step no. to change

UINT— STEP 1~150

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

(4) Set the step no. to operate repeatedly on STEP. The setting range is 1 ~ 150, if you set the setting value

wrongly, “Errorl1” arises.
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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
SLOT : Set the slot no. with module

BOOL— REQ DONE ~BOOL AXIS - Axis t g
: Axis to comman
USINT— BASE STAT i=UINT PRS_ADDR : Set the current position value
USINTH SLOT to Change_
USINTH AXIS -2,147,483,648 ~ 2,147,483,647

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

DINT—{ PRS_ADDR

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

(2) This command is for changing the current position to random position. If it is executed in the state of non-origin,
the origin signal would be On and the current position would be set as setting value (PRS_ADDR).

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

Form of Function Block Description
Input
APM_EPRE REQ : Request for execution of function block
BOOL -4 REQ DONE B0OOL BASE : Set the base no. with module
SLOT : Set the slot no. with module
USINT—| BASE STAT =UINT AXIS : Axis to 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 4 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 DONE —BOOL SLOT : Set the slot no. with module
USINT - BASE STAT =UINT AXIS : Axis to command
USINT=y SLoT P ONE  Maintain 1 afer fist operat
: 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
APMLMOF 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
USINT— sLOT Output . _ .
USIN DONE : Maintain 1 after first operating
T 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

FDDD;&E UD?.DID.F SRD ; 1 poo1o0 ||
Always ON : Posttioning
Module:
Module
| Ready
(a) Module ready statdis ! SRO g 1 000100 ||

(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 D0O0000 to D00012. 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
FOOO093 U03.00.F . o )
L N | GeT ‘ 1140 DO000D 12 1|
Always ON  Positioning

Module:
Module
Feady

GET 3 h0180 DO0100 14 I_

_

(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 D000 DHO0000. 1 _
|/ L AT -’ 2y
Floating Pods Xin fodis ¥ emor :;:_: X floating origin
origin operation state Settng
setting
001000 DO0100.1 N
/1 {7} 1 FLT - ! l— Aoz Y floating origin
Pods Y in fodis Y state setting
operation

-, . . - . (e) Axis to command
(a) Condition of running a Floating Origin Setting

(a) Condition of running a Floating Origin Setting
It executes Floating Origin Setting (FLT) command.
(b) Operating state by axis

According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis.

In case relevant axis is in operation, it will be on. Since FLT command can’t be executed during operation
sets to be executed when axis is not in operation. In case FLT is executed during operation, “error 212"
would be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on
when an error occurred. Operation will only work when there is no error.
(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3 of 0 bases.
(e) Axis of command execution
You can set an axis for Floating Origin Setting. XBF-PD02a series supports for 2 axes. In the “execution of axis” from the

configuration of Floating Origin Setting, you can set a value 0 or 1.
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(2) Jog Operation

—— (b) Operation state by axis

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

MO0105 DO0000.0 DO0000.1 UD3.01.0
— | 1/ 1/l —H
JOG Huis Xin fodis X emaor Posttioning
operaion operation state Meodule;
H-fods CW
JoG
1]
DO0000.0 0000018 U030
— | I A4
Huis Xin Huis X JOG Posttioning
operation low speed Module:
H-Pods COW
JoG
| DO0001 .5 un3.om.2
— 4
s X JOG Posttioning
high speed Module:
K-Puds JOG
LOW /HIGH
SPEED
| D001 00.0 DO0100.1 una.01.4
/1 1/l 5
iz Yin fods Y state Posttioning
operation Module:
Y-fods CW
JoG
| D001 00.0 Doo101.8 uo3.om.s
— | | — S
iz Yin iz Y JOG Posttioning
operation low speed Module:
Y-fods CCW
JoG
| Do0101.5 Un3.o.6
— — I
iz Y JOG Posttioning
high speed Module:
Y-fods 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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(e) Jog Operation Command for each axis
Jog Operation works by setting or clearing directly its considered bit from U device not by a command. In this example
above, look at the axis 1, once Jog Operation conditions are satisfied, clockwise jog bit becomes "On,’ count clockwise
jog bit becomes “Off',” and jog speed bit becomes “On.” Everything together Jog Operation works clock wisely with high
speed. Reference for detail information about Bit of U device is from “Chapter 5.2.1.”

The value of U device renewed from Scan End of sequence program.
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(3) Inching Operation

4

(b) Operating state by axis

(d) Address of Positioning Module

(e) Axis of command execution

MO010A DODoo0.o DO000.1
[P} [/} /1 INCH DO700¢; L Pods X inching
Inching Auds Xin s X emor Pz X operation as many as
operation operation state inching Do1000
amaourt
DoD100.0 DoD100.1 ‘
1/} |71 1 INCH ' 1 001002 L Auds Y inching
Fiz Yin Auiz Y state Puiz Y operation as many as
operation inching Do1002

(c) Error state for each axis

(a) Condition of Inching Operation (f) Amount of Inching Operation Movement

(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 o
(e) Address of Positioning Module

£ il

MO0125 DODD00.0 DODD00.1 - - — . L
—p| % /1 LT ' : —4 et acc. tme 20f axis X
Basic Fods Xin oz X emor SLacE HmE < of =
parameter operation state 58 U
N setting
DOD100.0 DO0100.1 | Ter - - _ L
—] /| {71 - ! - - Set:bias speed of axis Y
Auis Yin fods Y state as b
operation
MO0126 DOD000.0 DODG00.1 | N B B
—F | 1/} /1 1L -‘ - - !
Home/Mart s Xin iz X emor Set origin address of
ual operation state ais X as 0
parameter
setting
DO0100.0 DOD100.1 THp - : 10000 _ L
—] /| { /1 { - il - Set home high spped
Hodz Y in fods Y state of &= Y az 10000
operation
(d) Condition of Home/manual parameter setting command (h) List of Changing Parameter

(9) Value of Changing Parameter

(f) Axis of command execution

(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
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.”

8-8 | LS industrial Systems
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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

| MoD127 DODD0D.0 DODG00.1
IF | |41 [/] I TMD 3 1 1 (W) 1 10 l_ Set goal address of
Operation Puds Xin s ¥ emor ?‘.{-JE.-).{-%BD 10as

 |; data setting: | operation state e

DOO100.0 DOD100.1 N N -
141 { /1| I ™D - 1 10001 : ° l— Set operation speed of

Pods Y in fos Y state adis Y setph as 10000
operation

(g) List of Changing Parameter ——

(a) Condition of Operating Data Command
(h) Changing Operating Data Step

(a) Condition of Operating Data Command
Condition of Operating Data Command (TMD)

(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on
when it is operating. Operating Data Setting can not be configured while it is running hence configuration will only be
configured when it is not running. If you execute Operating Data Setting while it is running, the “error 472" would be
appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on
when an error occurred. Operation will only work when there is no error.

(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 or 1.

(f) Value of Changing Parameter
You can set a value of changing parameter.

(g) List of Changing Parameter
You need to set a list for parameter (f) changing from set command. Once operating is working, this value will change to
parameter (f). Each value of Operating Data is listed below. For example if you put 1000 for value of Changing

Operating Data and 4 for Operating data then the value of Dwell is going to be set as 1000ms.

Setting Value ltems
1 Goal Position
2 Circular interpolation auxiliary position
3 Operating speed
4 Dwell Time
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Setting Value Items
5 M code No.
6 Circular interpolation turns
7 Operation method
8 Control method
9 Operting pattern
10 Coordinates
11 Size of Circular arc
12 Acc. No.
13 Dec. No.
14 Circular interpolation method
15 Circular interpolation direction
16 Repeat step number

(h) Changing Operating Data Step

You can configure the changing operating data step number by using the operating data step command. XBF-PD02A
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.
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(3) Operation Data Teaching Array

(a) Condition of Teaching Array

(f) Address of first device where those data for

Teaching Array are saved

N

(g) Amount of Saving Teaching data

/

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

(c) Error state for each axis

(h) First number of Teaching Step

(b) Operating state by axis

(b) Operating state by axis

(i) Teaching Method

(j) List of Teaching

Write @ds X teaching
data

Write @ds Y teaching
data

RAM teaching position
of 10 steps starting step
7 of ads X

RAM teaching speed of
b steps starting step 4
of ads Y

MD0128
| | TwR D01800 10
Wiite
teaching
data
| Twr 3 D01850 5 i
(d) Address of Positioning Module / / (e) Axis of command execution
MOD129 DODDDD.0 DODG00.1 - -
i /1 /LT ' o |
Teaching Podz Xin Hods ¥ emor
amray operation state
DO0100.0 DOD100.1
P i | TERA 1 4 1 5 il
Peds Yin Moz Y state
operation

(k) Amount of Teaching Method

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 O bases.
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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 datal0
11 Device + 20 Teaching array datall
12 Device + 22 Teaching array datal2
13 Device + 24 Teaching array datal3
14 Device + 26 Teaching array datal4
15 Device + 28 Teaching array datal5
16 Device + 30 Teaching array datal6

(9) Amount of Saving Teaching data

Decide how many data will be saved by using TWR command. Maximum 16 data can be saved. In this example above,
10 Teaching data saved in the axis 1. Therefore those Teaching data from D01800~D01818 saved in the module.

(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.

8-12



Chapter 8 Program

(j) List of Teaching

You can set a data with Teaching Method among the Operating Data. Both “Goal Position” and “Operating Speed” can
be changed by Teaching Array. When its value set “0” means set a Goal Position and “1” means set an Operating
Speed.

(k) Amount of Teaching Method
Decide how many steps will be operated using by Teaching Method. Maximum 16 Teaching Array data can be used. For
more information about Teaching Array Operation, look for reference from “Chapter 9.7.1"

(I) Write Teaching Data (TWR) of above example also be operated, using command PUT.

Number of word to writ
(b) Address of Positioning Module (€) Number of wor owne\
Ii wootze
P | . PUT 3 RINICO DO1200 Al I_
Wiite
teaching
data
| pur ) hotooi | Dotgso o i

(&) Condition of Teaching Array (c) Head address of teaching data /

area of axis to be executed

(d) Head address of device where teaching data
is saved

For more information about each saving Teaching Data, look for reference from “Chapter 5.1.1.” When you are using a

command “PUT,” you need to setup a type of data as a “WORD" not a “DINT” considered its size.
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(4) Saving Current Data

/(b) Operation state & error state / (c) Address of Positioning Module
MO0124 DOo000.0 DO0000.1 Do0100.0 D00100.1 - N
P} |/} 14| |/} [/] [ WRT 3 1 3 Save parameter; data of
Save Puis Xin Puis X emor Auis Yin Puis Y state hztr!;aaﬁ;ﬁ :and v
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-PD0O2A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 or 1.

(e) Saving by 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
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8.1.5 Positioning Operation

(1) Homing
(d) Address of Positioning Module

/(c) Operating state by axis \

MO0123 DO000D.0 DO0000.1 . -
P Y /| |_ors : !
Wirite Az Xin iz X emor
teaching operation state
data
DO0100.0 DO0100.1 N
/1 /| L_ofs : !
Fods Yin Fods Y state
operation
(c) Error state for each axis /

. . (e) Axis of command execution
(a) Condition of homing

(a) Condition of Homing
Condition of Homing Command (ORG)

(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on
when it is operating. Homing command can not be configured while it is running hence configuration will only be
configured when it is not running. If you execute Homing while it is running, the “error 201" would be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on
when an error occurred. Operation will only work when there is no error. If you want to operate a system regardless of
€errors, you can just inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3 of O bases.

(e) Axis of command execution
You can set an axis for Inching Operation. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the
configuration of Manual Operation, you can set a value 0 or 1.

(f) For more information, reference for Homing is in the “Chapter 9.1.”
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(2) Direct Start

(a) Condition of Direct Start (b) Operating state by axis

(c) Error state for each axis

o ”
MOO12C DOO000D0.0 DOO0D00.1 bogiss -
H % % | DbsT 3 0 D01100 i i DO1200 0 0 il s X goal address:
Direct start Hods Kin Fods X emaor Fods X goal Fods goal Goal ep.eed; 01200,
aperation state address speed Dwell time:0, M code:0
ABS coordinate, acc.
time 1
dec. time1, potion
control
DO0100.0 Doo100.1 i o
i % | ost 3 i D002 i i Dot202 0 0 hos11 i fods ¥ goal address:
Pods Yin Fodis Y state Mods Y goal: £ feds Y goal Goal sp'eed: D202,
operation address speed Dwell time:0, M code:0
INC coordinate, acc.
time 2
(d) Address of Positioning Module Sﬁﬁtr‘;}“e 2 speed
(j) Direct Start Control Word

(e) Axis of command execution
(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.”

8-16



Chapter 8 Program

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

i 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

MD|D1|2D DD?DD.D'D DD?DDPJ IST 3 | 001300 £
IPI Ifl I.r‘jl L

|=

Podz ¥ step 01300

Indirect Pads Xin Pz X emor Puis X step indirect start

start operation state number

DD?}RD'D DD?}E;D'1 IST 3 1 DO1301 E
1510 150 L

Pods Y in Koz Y state Pois Y step
operation number

(e) Axis of command execution /

(f) Operating step number by Indirect Start

Pods Y step 01301
indirect start

(a) Condition of 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

MOD12E DODDDD.0 DO0D00.1 DO0100.0 DOD100 1
{P | 1/ 1/ 1/} 1/} > 0

Pods Xin Pods X emor Pz Y in Moz Y state
operation state operation

0 | S5ST DO1300 DO1301 DO1302 3 H Ais X step D1300, adis

fods Xstep  Pwis Ystep | fuds Zstep Y step D1301
numhber, numbet, number simultaneous start
- . (dummy)
(a) Condition of simultaneous start

(e) Axis of command execution () Axis for Simultaneous Start

(d) Address of Positioning Module

(a) Condition of Simultaneous Start
Condition of Simultaneous Start Command
(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on
when it is operating. Operating Data Setting can not be configured while it is running hence configuration will only be
configured when it is not running. If you execute Axis Simultaneous Start while it is running, the “error 291" would be
appeared.
(c) Simultaneous start step per axis
These are step numbers to execute simultaneous start per axis. Since XBF-PDO02A supports two axes, step
number of axis Z is meaningless.
(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3.
(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 or 1.
(g) 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

Axis 'Y

Axis X
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(5) Speed Synchronization

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

/ / (c) Error state for each axis / / (e) Axis of command execution

MO012F DO0000.0 D000

555 3 1 2 1
—p| /1 /] . .
Speed Auds Xin Pods X emor Spfe)? IE'fclltl b?\(efll1
synchroniza operation state axs Aand @ds T1Is £

tion

() 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 O 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

M00130 D00000.0 D00000.1 |

——F | [/} [/} 55P - . [ 1 ! if main axis (Fxds Y)
Position Pads Xin s X emor reaches 100000, starts
synchroniza operation state step 10 of ads X

tion

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

(h) Main axis setting

(a) Condition of Position Synchronization
Condition of Position Synchronization Command (SSP)

(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on
when it is operating. Operating Data Setting can not be configured while it is running hence configuration will only be
configured if it is not running. If you execute Position Synchronization while it is running, the “error 341" would be
appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on
when an error occurred. Operation will only work when there is no error. If you want to operate a system regardless of
€errors, you can just inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3 of 0 bases.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 or 1.

(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.
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(h) Step number of sub axis
You can set the operating step number of sub axis which is executed by position synchronization.
(i) Main Axis Setting
Setting of main axis to operate Position Synchronization. This setting is for main axis of Position Synchronization. This

setting cannot be set as same value as command axis, and possible setting values are as below.

Setting value Main Axis
0 Axis X
1 Axis Y

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

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

(d) Address of Positioning Module

MD0131 DODO00.0 DODGO0.1 | 5Tp
P | |/} i Aods ¥ stops with dec.
DEC. stop Hods Xin Hods X emo time et when starting
operstion state
DO0100.0 D00100.1 | TP - : o
— | 1/ 1 ' - H fods Y stops with dec.
Axis Yin Auxis Y emol time 500ms
opergtion 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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(8) Emergency Stop

(b) Address of Positionina Module \

MD0132

u [

EE

: (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

/

Puds ¥ EMG stop

Pods Y EMG stop

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.”
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(9) M code Cancellation

/ (b) M code state for each axis

(c) Address of Positioning Module

Mo0133 DODD00.3

Ip| | MOF
17 1 11
Pz M

code signal

DOD100.3
|} MOF

Pz Y M
code signal

(a) Condition of M code Cancellation

(a) Condition of M code Cancellation

Condition of M code Cancellation (MOF). Once M code Cancellation command executed, number of M code would be

change to “0,” and signal of M code to “Off.”

(b) M code state for each axis

According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “M Code” for each axis. It turns on
when it is operating. M code Cancellation command can only be valid once M code are generated. The condition for

execution is operation possible when it is “On.”

(c) Address of Positioning Module

In this example, Positioning Module installed at the slot no.3.

(d) Axis of command execution

You can set an axis for Parameter Setting. XBF-PD0O2A supports for 2 axes. In the “execution of axis” from the

configuration of Parameter Setting, you can set a value 0 or 1.

(d) Axis of command execution

(e) For more information, reference of M code Cancellation is in the “Chapter 9.6.2.”

Cancel ads ¥ M code

Cancel ads ¥ M code
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8.1.6 Operation Setting Change while Operating

(1) Speed Override

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

. (c) Error state for each axis

M00134 Co0000.0 DO0000.1

Pl o 'l SOR 3 : D01600 |
1P T 11 11 L ot s speed of s
Speed Podz Xin Hudg ¥ emor Podis ¥ i?aﬂgf- -Pdegf 5 2-:{:-
ovemde operation state averids into spee 600D
speed

Co0100.0 D00100.1 R - 1 S—— |_
— | /1 L - t s speed of ais
Pedis Y in Fodis Y eror Pocis Y :r’,'_"?;"gf‘ sp dezf Y s
operation state overide into spee: 602

snesd

(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 [X1072%].

(g) 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

M00135 DO0000.0 (MLLLLIR
H o % | PoR 3 : Do1100 {
Hods Xin fois X emor fods X goal 'Uwraﬂ?iﬁ _E_Idﬂa|DD1019E!PI1
operation state postion s Ainto 0o
DO0100.0 DOO100.1
|} 141 | POR 3 1 Donoz I_
Paig Yin s Y emor Poig Y goal 'U”Pa_”.?f .E_'d':'ale.Ifo'ﬂ':""
aperation state position anis Y into 02

(e) Axis of command execution / /

(f) Change for Goal Position Value

(a) Condition of Position Override

(a) Condition of Position Override
Condition of Position Override Command (POR)

(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on
when it is operating. Operating Data Setting can not be configured while it is running hence configuration will only be
configured when it is not running. If you execute Position Override while it is running, the “error 361" would be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on
when an error occurred. Operation will only work when there is no error. If you want to operate a system regardless of
€errors, you can just inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 or 1.

(f) Change for Goal Position Value
Setting Value Change for Goal Position Value. The unit of this value depends on “Unit” category. Once Position Override
commands are executed, the goal position of executed axis will be changed to set goal position.

(9) For more information, reference of Position Override is in the “Chapter 9.5.2.”
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(3) Position Assign Speed Override (d) Address of Positioning Module

(b) Operating state by axis (e) Axis of command execution

/ (c) Error state for each axis /

MO0136 DODD00.0 DODG00.1 | N _ - .
Ip | 11 1/ | P30 3 1 000110 001200 E| Changes speed inta
v s ¥ in s I;{ eln'or D1200 when postion of
:. operation state ads ¥ reaches D1100
DOD100.0 DOD100.1 | N - .
11 1/ P50 3 1 D010z D01202 f| Changes speed inta
Fodz Y in Foiis IY elrror Fods Y goal 01202 when pDS‘tiDI:EIf
operation state position ads Areaches D102
(a) Condition of Position Assign Speed Override (f) Position of Speed Change Execution

(9) Value Change for Operation speed
(a) Condition of Position Assigh 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 O 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.

(g) 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 [X1072%].

(h) For more information, reference of Position Assign Speed Override is in the “Chapter 9.5.4.”
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(4) Speed/Position Switching Control

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

(e) Address of Positioning Module

MD0137 DODDDD. 0 DODD0O. 1 DODDO1 .1
= P} 11 |/} 11 | VTP .
Speed/posit § :fwis Xin Pods X emol Pads Xin :‘q; )Ii_speed.ﬂpolsmon
ion operation state speed Swilehing cortrol
switching control
D00 00. 0 DOO100. 1 Doo101A
N /1 N VTP : ! . .
Auds Y in Auds Y emol Auds Y in :ﬂ; ‘If_speedﬁpolsmon
operation state speed FWLehing contro
i PO

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

MO0138 DO000D.0 DO0000.1 DO00001.0
1P 1 [/ |l PTV
101 11 141 1T ! Puis X position/speed
Posttion/spi | feds Xin fods Kemor | fuds Xin _"‘Jﬂ | pes ID:I' _-lpee
eed operation state position Switching comro
switching control
DOO100.0 DOo0100.1 DO0101.0 N
|| e | PTV 3 1 .
Pods Yin fodis Y emor Pods Xin :“JE T.DDGEID:;. slpeed
operation state position Fwiching carr
catoh

/

(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 DO0000. G DODDo0.1 | NS - _ _ l_
P |} |/ - - 10 Changes =iz X start
Change Pz Xin Fois X emor step into 10
start step opergtion state
DOO100.0: DOOi001 | - - l_
1/ 1/ SNS _ ! - Changes s Y start
Pods Yin Fois Y emor step into 20
opergtion state
(a) Condition of Current Step Change /
(f) Change Step Number

(a) Condition of Current Step Change
Condition of Current Step Change Command (SNS). Once Current Step Change is executed, current operation step will
move set step.

(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on
when it is operating. Operating Data Setting can not be configured while it is running hence configuration will only be
configured when it is not running. If you execute Current Step Change while it is running, the “error 441" would be
appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on
when an error occurred. Operation will only work when there is no error. If you want to operate a system regardless of
€errors, you can just inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3 of O 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-PD02A support 150 step operation data for each Axis.
Therefore, the range of step number setting of Current Step Change is 1~150.

(g) For more information, reference of Current Step Change is in the “Chapter 9.5.7.”
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(7) Repeat Step No. Change

/(b) Error state for each axis

(c) Address of Positioning Module

(d) Axis of command execution

MO013A DOD000.1
Ip | 1/ | SRS 3 1 10 l_ Changes repeat step of
e LA ' ads ¥ cument step into
Chage Pz X ermor 10
repeat step state -
DOD100.1
— | SRS 3 1 20 l_ Changes repeat step of
LA ads Y cument step into
s 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

MD0138 DO0000.o DO00D0.1 - - .

P | i/} /| L .
Change Pods X in focis ¥ emor Change _C'-'”'?:';'tl_,
cument operation state postion into 5000
position
D0D100.0 Doo100.1 N
11 rd PRS - ! Change cument
Pods Y in Pods Y emor position into 0
operation state

(a) Condition of Current Position Preset

(f) Change Current Position

(a) Condition of Current Position Preset
Condition of Current Position Preset Command (SNS). Once Current Position Preset is executed, current operation step
will move to set step. If the origin has not set yet, the origin would be set to origin decided.

(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis. It turns on
when it is operating. Operating Data Setting can not be configured while it is running hence configuration will only be
configured when it is not running. If you execute Current Position Preset while it is running, the “error 451" would be
appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis. It turns on
when an error occurred. Operation will only work when there is no error. If you want to operate a system regardless of
€errors, you can just inactivate the function.

(d) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PDO2A supports for 2 axes. In the “execution of axis” from the
configuration of Parameter Setting, you can set a value 0 or 1.

(f) Change Current Position
Set change current position by Current Position Preset. Unit is pulse.

(g) 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

[ moo1xc
Ip | EPRS 3 1 BN Change encoder’s
Enclrnl:;er cument paosition into
Ennn
preset e
\ (c) Axis of command execution ’

(a) Condition of Encoder Preset

(d) Changing Encoder Position '

(a) Condition of Encoder Preset
Condition of Encoder Preset Command (EPRS). Once Encoder Preset is executed, current operation step will move to
set step.

(b) Address of Positioning Module
In this example, Positioning Module installed at the slot no.3.

(c) Axis of command execution
You can set an axis for Encoder preset. You can input 0 (axis X) or 1 (axis Y). But in case of XBF-PDO02A, it supports
only one encoder. So any value doesn't affect the EPRS instruction.

(d) Changing Encoder Position
Set for Changing Encoder Position

(e) For more information, reference of Encoder Preset is in the “Chapter 9.5.6.”
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8.1.7 Error
(1) Error Reset

(c) Address of Positioning Module

/ (b) Error state for each axis (d) Axis of command execution
M00130 BLLLLIN | N N - _ ) _
Y 1| [ CLR 3 1 1 l_ Cancel axis X emor (
E|T0Ir relﬁet s I}( elm;.r doesn't cancel output
= ’ ,1 e inhibition of zds ¥)
DOD1001 N -
11 ! CLR 3 1 1 l_ Cancel axis XYemor
Pois Y emar; (cancel output
’ 51 e inhibition of =ds )
(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)

(a) Module’s ready (b) Address of Positioning Module
INST1
RENIED | RUNI3E APMEAD | faon new —— (e) State of Operation complete
I I I =] DN E_X
Alwcays O Pasisoning 9
Wadule:
W achube
Fimad,
N ST
APM_SRD cmm S .
SRD_DOM SRD_STAT o
Rea  DoM|l  Cy a faz  sTaT) " (f) Error State
SRD_STAT
BAS STATE ¥ 3 L0 ST =MED
= il Horm ) mtmm
510 STl sMEi0 a S TR EME1
r W sime Ao X st
2
AIS T2 ME 5T3 SoME2
Focs Y stme Aoz X mime
riormarian 3
2
STal T4 *ME3
Hous X sime
n 4
T4 ST MBS
Horm ) tmm
ST3) sTe MBS
Aoom X mime
STEL MBS ELES FMBE
e Ao Xzt
ST *MB18
B ¥ =ty
miormasian (d) The position for saving bit information

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

(b) Address of Positioning Module
Before operation, you need to configure its position by numbers. In this example, Positioning Module is
installed at the 3 slot.

(c) Axis of operation
If you command each axis, need to set Axis of command execution. XBF-PD02A 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 %MB0 ~ % 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 axis1, just
set as %MBO.0. If you need to use Error-state of axis2, just set %MB10.1.

(e) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If
error occurred, “0” will be outputted.

(f) Error State

This is the area that output error no. if there are errors in operation of function block.
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(2) Current Operation Information Reading

(e) State of Operation complete

(b) Address of Positioning Module

; \

INST3
LFX153 %UX0.3.15 APM_CRD (: CRD_DON
| 1| REQ DONF EX
Always ON § Positioning E
Module:
Module
Ready /(f) Error State
| INSTZ
APM_CRD | CRD_DON CRO_STAT
REQ  DOMf E_X 0 {BAS STATH X
8 E E
CRO_STAT
0 BAS  STATH A 3 5LD  ERRFE EMWID
E T Pods ¥ emor
3 SLD  ERRf  EMW30 0 8IS Cari EMDE
T Puds Y emar Pods ¥
cument
address
1 ]S car  “MD1E CyE wMD7
Fods Y Fods X
cument cument
address speed
CVE  “MD17 STER: %“MWIE
Foiz Y F Pz X
cument current step
speed number
STEF %MW3E MCDF MW7
Pl Awis Y step Pz ¥ M
number code
MCDF  EMW3IT
Fotiz 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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(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-PD02A 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 P %UX0.3.15 RD
— | | | REQ DON|} i DONE
Always OM Positioning E
Module: (e) Error State
Madule
Ready
1 {BAS STATF i STAT
— E
3 15L0 ENCF i%MD104
T VAL iEncoder
cument
value
(a) Module’s ready \

(c) Encoder value

(a) Module’s ready
After Turn On, if there is no error occurred in Positioning Module, it is “ON,” meaning that modules are
ready to operate.

(b) Address of Positioning Module
Before operation, you need to configure its position by numbers. In this example, Positioning Module is
installed at the 3 slot.

(c) Encoder value
The current value of encoder is displayed.

(d) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If
error occurred, “0” will be outputted.

(e) Error State

This is the area that output error no. if there are errors in operation of function block.
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8.2.3 Operation Test
(1) Floating Origin Setting

Decide origin of current motor’s position without set a machinery origin. (d) Address of Positioning Module
(b) Operating state by axis )
(f) State of Operation complete
(c) Error state for each axis
/ INSTE
TEMETD04 HUHD.3.15 HMEBD.D MBI APM_FLT FLT_DOME
— | /1 1/} REQC DON X
i Flozting Podis X in Aodis X ermo E
<etting
| INSTS
%ME10.0 %MB10.1 AFM_FLT | FLT_DOME FLT_STAT_
141 141 REC  DCONf v ] BAS  STATH X
Aatis ¥ in Aagsf o E E
FLT_STAT_ (9) Error State
BAS  STATE ¥ 3 1510
] E T
3 15L0 } HAXIE
. Ui
115
(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-PD02A 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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(f) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If
error occurred, “0” will be outputted.

(9) Error State

This is the area that output error no. if there are errors in operation of function block.
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(2) Jog Operation
(c) State of driving control by axis
(d) Error state for each axis (e) JOG operation execution for each axis

EMX1003 EMBD.D EMED.1 HUND.3. 18
/|
141
A0S X arror
LMBD.D EMEZD
EMEZ.1
Mois X JOG
LMETD.0 %MB10.1
——/ } /1
Focis Y in A ey
EMEND.D EMBET3.0
ol
foas Y in

(b) Operating state by axis

(a) Condition for Jog Operation
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8-44

(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.

(d) Error state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each
axis. It turns on when an error occurred. Operation will only work when there is no error. If you want to
operate a system regardless of errors, you can just inactivate the function.

(e) JOG operation execution for each axis
JOG operation command is not executed by using instruction but by set or clear relevant bit of U
device. In the above example, if condition for JOG condition is on, X axis JOG (CW) will be on, X axis
JOG (CCW) will be off and X axis JOG LOW/HIGH SPEED will be on. So JOG CW HIGH SPEED
operation will be exetuted.

For U device, refer to “5.2.1". U device is refreshed at scan end.
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(3) Inching Operation

(c) Error state for each axis

(g) Complete Operating Status
(d) Address of Positioning Module

INSTE
BLMX 1008 %MBD.0 HMBD.1 APM_ING {| |NC_DONE
[ | /1 1/ REQ DON} X
Imching Aogis X Ais X o E
start
INST?
%ME10.0 %LMB10.1 APM_ING | |NC_DONE INC_STAT_
141 | #1 REQC  DON| ¥ i {BAS  STATG X
A= Yin Ao o E E
operato
IMC_STAT_
BAS  ETATH ¥ 3 45L0
E T
(h) Error Status
3 BLo : HAXIS
T
VA LMDZZ  INCH
\ Axiz X | WAL
SOl :l

HRD22INCH
Aol | WAL

(e) Axis of command execution
(b) Operating state by axis

(a) Condition for Inching Operation (f) Amount of Inching Operation Movement

(a) This is the condition for Inching Operation
This is the condition for Inching Operation Command (APM_INC)

(b) Operating state by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis.
This command can be executed when axis is not in operation. If you execute this command during operation,
error code 401 occurs.

(c) Error state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis.
It turns on when an error occurred. Operation will only work when there is no error. If you want to operate a

system regardless of errors, you can just inactivate the function.
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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” from
the 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

(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

(c) Operating state by axis
(d) Error state for each axis
7 / INST10
%MX1007 %MBD.0 %MBD.1 AFM_SEF
' /1 [/ REC  DoON|
Bogis Xin Bagis X error =
N INSTS
%MB10.0 %MBE10.1 AFM_SEF
——{ /| 1/ REC  DOMP {eas @ STATH
Axis Y in A=Y ermor E E
EAZ IETAT LD |~ (f) Axis of command execution
- E T
_ ?LD ......... PHIE |~ (g) List of Changing Parameter
pas FTL Br h) Value of Changing Parametfr
A i i EE e | e e - (h) ging
gr_ FEF_WV
- NOLLLE ] e i
EEEVEEREES
— e
(e) Address of Positioning Module
INST12
%MX1008 %MED.0 %MED. 1 AFM_SHF
1/} REC  DONF
Axis X ermor E
] INST11
LMETD.1 AFM_ZHF
1/ REQ  DOM- {Bas  BTATH
Axtis ¥ ermor E E
BAs  STAT J=io |- (f) Axis of command execution
H E I
(b) Condition for Home/Manual
. ELo HaXIS . .
i Parameter setting e |~ (9) List of Changing Parameter
L P
1  hdend | e Ho L~ (h) Value of Changing Parametey
e e R
H pwo i | AL
T Ee
e AL

This is the condition for Home/Manual Parameter Setting Command (APM_SHP)
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(c) Operating state by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis.
It turns on when it is operating. Except common parameter setting, parameter setting 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 O 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/0O parameter, the value would be parameter value itself.

(h) List of Changing Parameter
You need to set a list for parameter (f) changing from set command. Once operating is working, this value
will change to parameter (f). For more information of list of changing parameter look for “Chapter 7.
Function Block.” In case of setting I/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 O.

APM_SHP: changes JOG high speed of axis Y home/manual parameter into 10000.
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(2) Operating Data Setting

d) Address of Positioning Module
(a) Condition for Operating Data Command @ 9

(b) Operating state by axis

(i) State of Operation complete

/(c) Error state for each axis

IMET14 /

LMX1008 %MED.D %MED. 1 APM_SMD |i gMD_DON
|| |/ REQC  DON: E_X
Agis X emo E
(j) Error State
INST1Z /
%MET0.0 % MET0.1 AFM_SMD | gD _DoN SMD_STAT
1/ {41 RECQ DONM EY i {BAS | STATH X
A= Yin A Y enro E E
operato
SMD_STAT ) )
BAS  STAT ¥ 2 51D L (e) Axis of command execution
= I /
2 51O i L (f) Operation data step to change
T /
List of Changing Parameter
s ,(g) ging
LMW41  {5TE i {MC_
; P MO
L, (h) Operation data value to change
MD:_ 1000 4MD_
ND Bl
MD:_
AL

(a) This is the condition for Operating Data Command
This is the condition for Operating Data Command (SMD)

(b) Operating state by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis.
It turns on when it is operating. Operating Data Setting 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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(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.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD02A supports for 2 axes. In the “execution of axis” from
the configuration of Parameter Setting, you can set a value 0 or 1.

(f) 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.
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(i) Error State
This is the area that output error no. if there are errors in operation of function block.

(k) Execution content of each function block is as follows.
Operation data setting for axis X: sets the goal position on step no.2 of axis X operation data as 10000.
Operation data setting for axis Y: sets %MB112 (Operation data item of axis Y) of axis Y operation

data %MWA41 (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

/
]

INSTiE
MEI010 %=MEBD.O %MBD. 1 AFPM_ATEA ATEA_DON
1/ 1/ REC DON} EX
A= X in hoois X enmor E:
INST13
=LMB10.0 2L ME10.1 AFM_ATEA [ ATEA DON ATEA_STAT
1/ {41 REQ  DON| E_Y BAS  STATH X
Aais Y in Bogis Y ermor E E
operatio
ATEA_ETAT (1) Error State
BAS  STATT Y 1SLO
E T
2 ko s (e) AXI.S of command
T execution
laz e (U] F|rs.t number of
= Teaching Step
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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-PD02A supports for 2 axes. In the “execution of axis” from
the configuration of Parameter Setting, you can set a value 0 or 1.

(f) First number of Teaching Step
You can setup the first number of Teaching Step among the Operating Data step. In this example above,
Teaching Array of axis X will be operate from 22" step, which is 10" step away from 13" step, hence it will
be operate between 13" step and 22" step.

(g) Teaching Method
This function sets whether you save value of changed Teaching data to Rom or Ram. If you choose Rom
the data will be saved regardless of power and if you save in the ram the data will be vanished when
powers off. This parameter sets as 1 means Rom saved, and sets as 0 means Ram saved. Frequency of
ROM teaching is limited to 100,000.

(h) List of Teaching
You can set a data with Teaching Method among the Operating Data. Both “Goal Position” and “Operating
Speed” can be changed by Teaching Array. When its value set “0” means set a Goal Position and “1”
means set an Operating Speed.

(i) Amount of Teaching
Decide how many steps will be operated using by Teaching Method. Maximum 16 Teaching Array data can

be used. For more information about Teaching Array Operation, look for reference from “Chapter 7.4.7"
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() Address of first device where those data for Teaching Array are saved
To execute a Teaching Array, you need to set a specific value first. Teaching Data will be set up depends

on number of first device as below table.

Value Device No. Teaching Array Data
1 Device + 0 Teaching Array Data 1
2 Device + 2 Teaching Array Data 2
3 Device + 4 Teaching Array Data 3
4 Device + 6 Teaching Array Data 4
5 Device + 8 Teaching Array Data 5
6 Device + 10 Teaching Array Data 6
7 Device + 12 Teaching Array Data 7
8 Device + 14 Teaching Array Data 8
9 Device + 16 Teaching Array Data 9
10 Device + 17 Teaching Array Data 10
11 Device + 20 Teaching Array Data 11
12 Device + 22 Teaching Array Data 12
13 Device + 24 Teaching Array Data 13
14 Device + 26 Teaching Array Data 14
15 Device + 28 Teaching Array Data 15
16 Device + 30 Teaching Array Data 16

(k)State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If
error occurred, “0” will be outputted.
() Error State
This is the area that output error no. if there are errors in operation of function block.
(m) Execution content of each function block is as follows.
Axis X Teaching Array : Execute RAM Teaching the position value of 10 steps from no.13 to no.22 of axis X
as the value saved in %MD50 ~ %MD59.

AXxis Y Teaching Array : Execute Teaching array based on the value in variable.
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(4) Saving Current Data

(a) Condition for Saving Current Data

(f) State of Operation complete

(e) Saving by axis

(a) This is the condition for Saving Current Data

INST1T
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(b) Operation state & error state
1500
T
(c) Address of Positioning Module
AR
(d) Axis of command execution / -"r::-'-l.:ll(-ll-
/ ;

(g) Error State

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-PD02A supports for 2 axes. In the “execution of axis” from

the configuration of Parameter Setting, you can set a value 0 or 1.

(e) 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.

8-55



Chapter 8 Program

[ |
15 ~ 2 Bit 1Bit OBit
N/A axis Y axis X

(f) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If
error occurred, “0” will be outputted.

(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
| INST13 /
HEMET012 EMBD.D TMEBD.1 AFPM_ORG ORG_DON
| /| 1/} REQ DONl: EX
Homiing A= Xn iz X enmor E
| INST18
S%ME10.0 FMETD.1 AFM_CRE | oRe_DoN CRE_STAT
1/} 141 REQC  DONF E_Y i {Bas i STATH x
A= in Aogis ' emor E E
ORG STAT (e) Error State
faz  sTaTh K 1 NI
B E
3 1BLO } HAXIE
. T
] o {ax1s
] (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

(c) Error state for each axis

EMEI02 LMED.D %MED. 1

(d) Address of Positioning Module

INST20
- APM_DST
11 REQ  DONp
Aacis ¥ ermor E
BAS  STAT
| E
(b) Operating state by axis : '?LD
S

(a) Condition for Direct Start

(a) This is the condition for Direct Start

TIME

| sEL

DST_DON
£

DST_STAT
¥

This is the condition for Direct Start Command (APM_DST)

(b) Operating state by axis

(m) State of Operation complete
INSTZ1 I
APM_DST DET_DOM
REC DONF E X
E
DST_STAT:
{BAS | STATE X
i I
(n) Error State
3 q=L0
T . .
- (e) Axis of command execution

\

\

\

HTIME
SEL

I W

- (f) Address of Direct Start

l-(g) Speed of Direct Start

- (h) Dwell Time

L (i) M code

- (j) Control method

- (k) Coordinates setting

L (I) ACC/DEC No.

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

It turns on when it is operating. Direct Start command 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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According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis.

(c) 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"

() 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

(I) 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.
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7~4 3~2 1~-0
0:DECno.1 0:ACCno.1
- 1:DECno.2 1:ACCno.2
2:DECno.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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(3) Indirect Start

(d) Address of Positioning Module

(c) Error state for each axis
INSTZ3
EMAT0T4 %MED.D %MEBD.1 APM_IET IST_DOME
|| [/ |41 REQ  DONF X
nedfiresct Axis Xin Aois X ermor E
INSTZ22
HMEB10.0 | | HWMEI0.T APM_IST | |27 _DONE ST _STAT_
1/} 1/} REC  DONp ¥ Az i STATE X
Bais Yin Aatis Y erro E E
IST STAT (h) Error state
BAS  STATT A 3 15L0
E T
3 1500 1AXIS \
T e) Axis of command
(a) Condition for Indirect Start (&) "
lasis dere \ execution
(f) Step number to be
%MWIEE 45TE executed by indirect start
AxisY F

(a) This is the condition for Indirect Start
This is the condition for Indirect Start Command (APM_IST)

(b) Operating state by axis

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

It turns on when it is operating. Operating Data Setting 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 O bases.

(e) Axis of command execution

You can set an axis for Parameter Setting. XBF-PD02A supports for 2 axes. In the “execution of axis” from

the configuration of Parameter Setting, you can set a value 0 (axis X) or 1 (axis Y).
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(f) Operating step number by Indirect Start

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

(g) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If
error occurred, “0” will be outputted.

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

(i) Indirect start operates by appointing step of position data for each axis. Therefore it could run those
commands of Positioning control, Speed control, Linear circular interpolation depends on setting of
positioning data. For more information, reference for Setting of Operating Data is in the “Chapter4.6.”

(i) The operation of function block is as follows.

Axisl Indirect Start : Execute step no.1 of axis X by indirect start

Axis2 Indirect Start : Execute %MW168(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
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(a) Condition for Simultaneous Start
3 1510

I\ (d) Address of Positioning Module

PRNE

I\ (e) Axis for Simultaneous Start

-

T N (f) Simultaneous start step
EMWITD v 57 .
" EP 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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(e) Axis for Simultaneous Start

Set axis for Simultaneous Start. The axis for Simultaneous Start uses a “bit” from WORD Data setting as a
“1” for each axis. Axis for each bits are as below. Since XBF-PDO2A supports up to two axes, set this

WORD as 3.

15~2 Bit 1Bit OBit
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-PDO2A can control 2 axes, it doesn’'t use Z_STEP
input.

(g) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If
error occurred, “0” will be outputted.

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

(i) The function block used in the example is as follows.
Simultaneous start: Execute no.10 operation step of axis X and step of %MW170 (axis Y Simultaneous start

step) Simultaneously.
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(5) Speed Synchronization

(c) Error state for each axis . )
(i) State of Operation complete
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(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 O bases.
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(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) 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

(9) 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.

(i) 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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(h) Value of Main Axis

(a) This is the condition for Position Synchronization
This is the condition for Position Synchronization (APM_SSP)

(b) Operating state by axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Operating” for each axis.
It turns on when it is operating. Operating Data Setting 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 O bases.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD02A supports for 2 axes. In the “execution of axis” from

the configuration of Parameter Setting, you can set a value 0 (axis X) or 1(axis Y).
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(f) Step of Subordinate Axis
Set step number for Subordinate Axis to execute a Position Synchronization.

(g) Value of Main Axis
Set value for Main Axis to execute Position Synchronization. Therefore main axis will be executed the
command when the subordinate axis reaches this set value.

(h) Main Axis Setting

Set a main axis to operate Speed Synchronization. This setting is for main axis of Position Synchronization.
This setting cannot be set as same value as Axis of command execution, and possible setting values are

as below.

Set value Main Axis
0 Axis X
1 Axis Y

(j) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If
error occurred, “0” will be outputted.

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

() 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 O bases.

(e) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD02A supports for 2 axes. In the “execution of axis” from

the configuration of Parameter Setting, you can set a value 0 (axis X) or 1 (axis Y).
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[ |
(f) Deceleration time of Deceleration Stop
Set a deceleration time of Deceleration Stop operation. Unit of Deceleration Stop is [ms]. Since this time

refers deceleration time from the speed limit, there might be little difference between Deceleration Stop set
time and actual 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 %MW296(axis X Dec. stop Time), then stop.

Axis2 Dec. Time : When axis Y is in operation, decelerate to 1000ms, then stop.
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(8) Emergency Stop

(c) State of Operation complete
INSTZ3 /
HEMEID1S APM_EMG EMG_COM
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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

(f) For more information, reference of Emergency Stop is in (3) EMG stop of “Chapter 9.2.1.”
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(9) M code Cancellation

(b) M code state for each axis
(e) State of Operation complete
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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-PD02A supports for 2 axes. In the “execution of axis” from
the configuration of Parameter Setting, you can set a value 0 (axis X) or 1 (axis Y).

(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
(g) 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 0 bases.
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(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) 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.
()) For more information, reference of Speed Override is in the “Chapter 9.5.3.”
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(2) Position Override

State of Operation
(b) Operating state by axis @ P

complete
(c) Error state for each axis
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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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[ |
(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) 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.

() 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

(c) Error state for each axis
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(a) This is the condition for Position Assign Speed Override
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This is the condition for Position Assign Speed Override Command (APM_PSO)

(b) Operating state by axis

(h) State of Operation
complete

FS0_DON
E_X

(i) Error State

PEO_STAT
X

(d) Address of Positioning
Module

(e) Axis of command

execution

(f) Position of Speed Change

Execution

(g) Value Change for
Operation speed

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.
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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).
(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 [X1072%].

(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
/ INST2Z3
MR 1024 EMEBD.D H=MEBD.1 %MB2.1 AFM_VTE | 4T P_DOME

| | /1 [ | REQ DON X

Aogis Xin Aogis X e Lz K E
(h) Error state
INET3E

%MB10.0 E=MB10.1 EMB12.1 APM_VTP WTP_COME ‘-.-'T:_ETF.T_

| | 141 | | REC  DON| ¥ i qEAETt STAT) X
Sz Aogis ¥ erro Boeis E E

VTP_STAT_ \
{BAS  STATE ¥ 3 {510

B0 i A B aki E T I\ (e) Address of Positioning
(b) Operating state by axis [T - R Module
3 15LO HL RIS \
- SR e salit
(a) Condition for Speed/Position Switching Control I () Axis of command
1 = execution

(a) This is the condition for Speed/Position Switching Control
This is the condition for Speed/Position Switching Control Command (APM_VTP)

(b) Operating state by axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Operating” for each axis.
It turns on when it is operating. Operating Data Setting can not be configured while it is running hence
configuration will only be configured when it is not running. If you execute Speed/Position Switching Control
while it is running, the “error 301" would be appeared.

(c) Error state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis.
It turns on when an error occurred. Operation will only work when there is no error. If you want to operate a
system regardless of errors, you can just inactivate the function.

(d) Signal from Speed Control by each Axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Speed Control state” for
each axis. It turns on when it is operating. Speed/Position Switching Control Setting can only be configured
while it is running. If you execute Speed/Position Switching Control while it is not running, the “error 302"

would be appeared.
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(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 (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) 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.
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(e) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot of 0 bases.

(f) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD02A supports for 2 axes. In the “execution of axis” from
the configuration of Parameter Setting, you can set a value 0 (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
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(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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[ |
(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) Change Step Number
Set change step number by Current Step Change. XBF-PD02A 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
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(a) Condition for Repeat Step No. Change

(a) This is the condition for Repeat Step No. Change
This is the condition for Repeat Step No. Change Command (APM_SRS). Once Repeat Step No. Change
is executed, current operation step will move set step. It will execute a operation when set of Operation
Method is “Repeat.”

(b) Error state for each axis
According to exercise from “Chapter 8.1.2 Current State Reading,” it is a signal of “Error state” for each axis.
It turns on when an error occurred. Operation will only work when there is no error. If you want to operate a
system regardless of errors, you can just inactivate the function.

(c) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot of O bases.

(d) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD02A supports for 2 axes. In the “execution of axis” from

the configuration of Parameter Setting, you can set a value 0 (axis X) or 1 (axis Y).
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(e) Change Step Number
Set change step humber by Current Step Change. XBF-PDO02A supports 150 step operation data for each
AXis.
Therefore, the range of step number setting of Current Step Change is 1~150. In the 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.

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

(h) For more information, reference of Repeat Step No. Change is in the “Chapter 9.5.8.”
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(8) Current Position Preset

(b) Operating state by axis

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

(f) Change Current Position
Set change current position by Current Position Preset. Unit follows the value from “Unit” of basic parameter.
In the example, Axis X and axis Y are changed to 5000 and the position saved in %MD102 respectively.

(g) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If
error occurred, “0” will be outputted.

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

(i) For more information, reference of Current Position Preset is in the “Chapter 9.5.7."
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(9) Encoder Preset

(e) State of Operation complete
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(a) Condition for Encoder Preset

(a) This is the condition for Encoder Preset
This is the condition for Encoder Preset Command (APM_EPRE). Once Encoder Preset is executed,
current operation step will move to set step.

(b) Address of Positioning Module
In this example, Positioning Module is installed at the 3 slot of 0 bases.

(c) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD02A supports for 2 axes. In the “execution of axis” from
the configuration of Parameter Setting, you can set a value 0 (axis X) or 1 (axis Y).

(d) Changing Encoder Position
Set for Changing Encoder Position. In the example, the encoder position is changed to 2000.

(e) State of Operation complete
If function block is completed without error, “1” will be outputted and maintain “1” until the next operation. If
error occurred, “0” will be outputted.

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

(g) For more information, reference of Encoder Preset is in the “Chapter 9.5.6.”
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8.2.7 Error
(1) Error Reset

(b) Error state for each axis
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(a) Condition for Error Reset

(a) This is the condition for Error Reset
This is the condition for Error Reset Command (APM_RST). Once Error Reset is executed, it erases errors
of module form each axis.

(b) Error state for each axis
According to exercise from “Chapter 8.2.2 Current State Reading,” it is a signal of “Error state” for each axis.
It turns on when an error occurred. Operation will only work when there is no error. If you want to operate a
system regardless of errors, you can just inactivate the function.

(c) Address of Positioning Module

In this example, Positioning Module is installed at the 3 slot of O bases.

(d) Axis of command execution
You can set an axis for Parameter Setting. XBF-PD0O2A supports for 2 axes. In the “execution of axis” from
the configuration of Parameter Setting, you can set a value 0 or 1.

(e) 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.
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(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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Chapter 9 Functions

| 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
A . . Deceleration when approximate return “ON”
Homing high speed ,__—"
Homing low speed
.‘ » Time
' K \Transfer amount after DOG “ON”
! < »
1
1
! “ON?”, the origin will not be
! ﬂ determined by the origin signal.
' Origin signal . !
. | !\ 1 rotation of SERVO motor (PG1 rotation)
] <
! ' |
| )
i '
Homing command \ E
: !
A
]
Homing processing ' ‘.
| y
1
Origin determined " X
state , |
|
1
Action state  Waiting ' In homing Waiting
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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 ' ., The origin is not determined while the DOG “ON".
pee i

A

» Time

DOG signal

Origin signal YY) | ]

2. While the homing speed acts to the deceleration section by homing high speed after the DOG signal is changed from
“Off” to “On”, from “On” to “Off”, the origin will not be determined even if encounters the origin input.

. | The origin is not determined in the deceleration section.
Speed b

. > Time

DOG signal ]
[}
)
1

L

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.

Origin signal

Normal rotation

Reverse rotation | \ /. \

Homing command f

DOG signal

External input low limit

Origin signal

As the positioning module converts the direction promptly without passing
the deceleration section when encounters external input high/low limit
during homing operation, cares should be taken in using the stepping motor
as it may cause “motor trip”.

4. If “On” time of the origin is short, the positioning module can not recognize it.

A

Origin 2

''>1ms

A
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9.1.4 Origin Detection after Deceleration when DOG On (1: DOG/HOME (On))
This is the method using the DOG and origin signal and the action by homing command is as follows.
(1) Operation
(a) It accelerates to the setting homing direction and acts by homing high speed.
(b) In this case, if DOG signal is entered, it decelerates and acts by homing low speed.
(c) If encounters the origin signal as external input signal when the DOG is “On” while the homing low speed is
active, the origin shall be determined and it stops.

m Operating Pattern

Speed -
| Deceleration in Near
Homing high -~} origin “ON”

speed

Homing low speedq----------f -—--------—---9--——{-————-

! 1 » Time
| I —" ) S o
| ! i \"--..__i Moving amount after Near
3 | i i origin be “ON”
| A | )
Near origin signal | When the homing speed is
i | -
! | decelerated by near origin,
i
|
|
|
|

— the origin is not decided
3 ﬂ by origin signal.

Homing signal

i Motor's 1 spin (PG’s 1 spin)

ON
Homing
command
iON
In homing |
w i
| /
|
State of origin- ! V
decided !
| |
|
Status  waiting > In homing X waiting

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
Homingat | /o N
Low speed ]_I > Time

e
I Origin-decided
-

;
|
:
- |
i Turn the direction at the upturn edge
I
|
I
I
|
I
|

|

i of near origin signal
‘ i
Reverse

! . . .
Near origin signal
i

|
:
ON}|
|
i
Homing command |
i
lon
In homing
| |
| 10N
The state of i
origin-decided ;
I I
| |
Action status Waiting In homing X Waiting

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
'[ime

]

]

)

1

i

Deceleration,

Reverse section !
)

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

Homing at
high speed

Turn the direction when meeting with low limit signal

Homing atlow, I
speed !

P

High limit 1

signal

Origin signal

=

|
ON|

Homing fgyw

? |

» Time

_{ Motor 1 turning
i (PG 1 turning)

command

In homing r

State of

ON

Positioning

i
i
; |
thatltzz Wailing>< In homing

Waiting

Speed

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.

Turn the direction when meeting H or L limit

- Time

v

H. Limit

ORIGIN

R A
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9.1.7 Origin Detection by Upper/Lower Limit (4: Upper/Lower Limit)
This is the homing method using the external input upper/lower limit signal and is used when not using the
origin or DOG signal.
(1) Operation

(a) It accelerates to the setting homing direction and acts by homing high speed.

(b) In this case, if High/Low limit signal is entered, it transferred to opposite direction and acts by homing low
speed.

(c) If encounters the origin signals while the homing low speed is active, the origin would be determined and it
stops.

m Operating Pattern

Forward
A Turn the direction when it meet with high or low
Homing at "} limit signal
high speed
| Origin-decided
f ——— p Time
|
Homingat | e
low speed v ; |
v o
Reverse High limit signal ¢ |
|
|
|
| | A—
| |
| |
| |
| |
| |
ON| !
|
|
Homing ? | i
command i 3
N |
In homing l
i i /
| |
| |
i |
|
Origin decided |
T 1
3 3
| |
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.

Speed Control

Positioning Control Control Method Operation
Absolute,
Position Position Control Specified axis executes positioning control from the
Control Incremental, beginning (current stop position) to the goal position
Position Control 9 9 PP goalp )
Li Absolute, . Executing linear interpolation control by using starting
Positionin inear Linear Interpolation e .
g | . address (current stop position) from the axis (2 axes
Control nterpolation | Incremental, o
: . or more) to the target position.
Linear Interpolation
Absolute, N . .
. . . Execute positioning control until goal position by the
Circular Circular Interpolation . . ) :
. trajectory of arc and control sub-axis as using axis-2
Interpolation | Incremental, . . .
. . according to data of main axis.
Circular Interpolation
Absolute,
Speed Control Speed Control Execute Speed control as setting speed until
Incremental,

deceleration stop command is entered.

Speed controlling and then speed / position switching

Position Control

Absolute, command or speed / position control switching input
Speed/Position Speed Control _ _ _ -
Switching Control Incremental, Speed | Signal is entered, speed control switch to position
Control control and execute positioning control as much as
target position.
Position controling and then position / speed
Absolute, o ) i
. o switching command is executed, position control
Position/Speed Position Control .
L switch to speed control and execute speed control as
Switching Control Incremental,

setting speed until deceleration stop command is
entered.
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9.2.1 Operation Data for Positioning Control

Describe the Operation data and Setting to execute positioning control.

Operation Data

Setting

Control Method

Set the Type of control and Standard coordinates of Positioning control.

Operation pattern

Select one among END, KEEP, CONT

Control method

Select one among position control and speed control

Operation Method

Set the control method of continuous operation data.

Repeat step

In case of Repeat operation, sets the step to repeat.

Goal Position

Set the absolute target position or distance of positioning control.

Operation Speed

Set the value of operation speed during operation control.

Cir. Int. aux. point

Set the value of auxiliary point (MID, CENTER, RADIUS) in case of circular
interpolation

Cir. Int. mode

Set how to create circular arc (MID, CENTER, RADIUS).

M Code

Set the M Code when using the code number for sub operation of positioning control.

Acceleration Number

Set the operation number of operation control during acceleration time.
Acceleration Number is selected from basic parameters which are Acceleration
Number1, 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
Number1, 2, 3, and 4.

Dwell Time

After complete the positioning control, set the time until servo drive complete
positioning control.

Cir. Int. Turns

Set the number of arcs to draw during circular interpolation.

Cir. Int. direction

Set the direction in case of circular interpolation

Cir. Int. Size

Set the size of circular arc in case of circular interpolation middle point method

It is available to set the operation data each of 1~150 steps for each axis.
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9.2.2 Operation mode of Positioning Control
Operation mode describes various configurations for how to operate the positioning data using several operation
step no. and how to determine the speed of position data.
Operation mode types are as follows.

Control | Operation Operation Operation
Method Method Pattern P
End 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
Position Continuous e) The current step and the next step in a continuous drive speed
ing Repeat the step after the completion of the current step position control to change the
Control End O | step number
Repeat Keep o (Ij?r?\?eeat 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 e Speed control drive of the driving data to the current step
Speed control drive of the driving data to the current step
Repeat Keep 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
Si The next step after the completion of the staff continue to drive a straight line
ingle Keep Ol .
interpolation
Linear Continuous | y | Errors
Int_terpol Repeat the step after the completion of the current staff, continue to drive a straight
ation End O yipn s .
line interpolation
Repeat Keep O | Repeat the current step and the successive steps to speed linear interpolation driving
Continuous | y | Errors
End e) 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 Ol
interpolation
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

Speed

Dwell time
-

A

» Time

{ON

In acceleration

-

In constant
speed

In deceleration

A

A

In dwell

|

|
|

ION

Positioning
complete.

-
-

ION
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2) Abnormal Operation Patterns

» Time

=z
JERS G EN R A SR _ O |l __
.y
o)
o £
1 =
2 :
= o =z
Sl p— e o |l
o]
[a]
=}
1]
0]
£
=
[$]
o]
<
z
\\\\\\\\\\\ P B ] [N (S SRR B
z
S
gl
3
& GE — O 8 <50 g 0 =
= @© = @ 80 ke = c =
(2] £ © n o kol S o
= c c » [ =2 €
e [0} - o —_ c =
5] =3 o - 2 38
o © o
(2
0]
S E
w [
£ A
(5]
=)
£
3 z
£ JERS G EN R R SR _ o -t __
£ 2
= =
o =
i) %
=
8 a z
s X 1 1 oLl _
Q
o
>
a
B z
[0 o
o Lo Lo
7
o
kel
=
o
z
S s
o
0]
ESH R -
2 3
n - : — : = o O
o © c ko] =
S » g S — 0 g <59 8 [ £
= ‘n © =] © = O ko] 3 S5
3] wn e © n o k] (<]
c € © = m %) c c = £
£ £ = =5
S S o 8 o
© o

9-12



Chapter 9 Functions

[ 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 ERElIFEEhieh) | O] S Accel NO. Decel M Code Dyvell
[pls] [pls/s] NO. Time

1 ABS POS SIN END 10000 1000 No.1 No.1 0 0

2 ABS POS SIN END 15000 500 No.1 No.1 0 0

3 ABS POS SIN END 25000 1000 No.1 No.1 0 0

4 ABS POS SIN END 30000 500 No.1 No.1 0 0

m Operation Pattern
Speed
Operation mode : Operation mode :
1000 Singuar,End . Singular, End

Operation mode : Singular, Operation mode : Singular,

500 ool N End . f5 N End
Zperation step no.\2 Operation step no. : 1 ’Operation step no.\' 2 i
f - Time
I

Start
comman

T
|
ONi |
|
|
|
|
|
1
|
|
|

[e]
In A T A
operatio L

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

?\lt(e);.) Coord. | Control | Method | Pattern Slfeepp' Goal[FF)’IZ]sition Opereiglosr;s?peed A;\(l:gél D'\T g.al Cc'\:lle 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 operation,

. Operatlon Pattern it operates step number “1” again.

Speed

Operation method :
Single, end

Operation method :
Single, end

Operation method :

Operation method :
P repeat, end

repeat, end
500 prmmmmm e N f— e e
Ooeratl;on st]ep Operation step Operation step Operation step
number : / . \ : / : \ !

number:2 \ / number : 1 \ J number:2 \ 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
comma N N |
i i i i i
I I I I I

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 [pls] [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
SpAeed [ Start operation step no. : 1
1000 L——————_ EJPgation mode : Sj[‘g‘{"i[ 99[1tjr1uﬁoﬁuﬁs7 S piperation mode : Singular, End
Dwell time Dwell time
Operation mode :
500 Lo Nl Singular, Continuous | f \ Operation mode : Singular, End
Operation step no. : 1 eration step no. : Operation step no. : 3 Opgfration step no. : 4 .
! ! ! ! p Time
| | | |
ON| | ONj|
T | T |
Start T | i i i
| | | |
command ! ; ! ;
| | | |
| ON "/ lon |
In 1
operatiol L

Operating step that execute according to starting command order will be [1— 2 — 3] — [4].
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(4) Continuous Operation

(a) With one time Start command, the positioning for operation step set by continuous operation mode is
executed to the goal position without stop and the positioning shall be completed at the same time as dwell
time proceeds.

(b) Steps of dwell time set as 'Continuous' operation mode is ignored, steps of dwell time set as 'End'
operation pattern is valid.

(c) When you execute 'Continuous' operation mode, always set as 'End' for the very last operation step.

(d) In case direction changes during ‘Continuous Operation’, error code 511 occurs and positioning stops. In
case of changing direction, use END, KEEP Operation.

[Example] - When operating only by Start Command [when setting the step no. as “0”
by indirect start

- Starting command execute once.

m Setting of XG5000

Step Goal Position | Operation Speed | Accel Decel Dwell
NO. Coord. Control Method Pattern [pls] [pls/s] NO. NO. M Code Time
1 ABS POS SIN CONT 10000 500 Once Once 0 0
2 ABS POS SIN CONT 15000 1000 Once Once 0 0
3 ABS POS SIN END 25000 300 Once Once 0 0

m Operation Pattern

Speed Operation mode :
Singular, Continuous
Operating step no. : 2

Operation mode :
Singular, Continuous Operation mode :

Operating step no. : 1

Singular, Continuous
Operating step no. : 3

\ » Time

Operating step that execute according to starting command order will be [1 — 2 — 3].
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9.2.3 Positioning Control
After executed by the start positioning operation command ( "Direct start; ,

I'Simultaneous start, ), positioning control from specified axis (the current stop position) to goal position (the

MIndirect start; ,

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 [ [ [ [

le

Amount of movement : 7000

N

I‘

Starting position

"l

Goal position

m Setting of XG5000

S Coord. Control | Method | Pattern Szl Fegiln | OpeEion Sjpeed Accel NO. gl M Code DY“e”
NO. [pls] [pls/s] NO. Time
1 ABS POS SIN END 8000 1000 No.1 No.1 0 100

m Operation Pattern

Speed

Start |

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

p Time

|
|
command !
|

In
operatio

In dwell

ON

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
> Transfer direction ( - ) : reverse direction (current position decrease) positioning

Starting position

I
l
|

Reverse = » Forward

- >

Amount of movement is - Amount of movement is +

[ Example ] Set the Incremental Coordinates as follow, Operate shortening positioning control.
[> Start address : 5000,
> Goal address : -7000

This will be reverse direction and positioning will be at the point of —2000.

-2000 0 5000
> | | | | | | I8 |
I [ [ [ [ [ i I
I, Positioning control in reverse direction N
N (Amount of movement -7000) "l
Goal position Starting position

m Setting of XG5000

Step Goal Position | Operation Speed Accel Decel Dwell
NO. Coord. Control | Method | Pattern pls] [pls/s] NO. NO. M Code Time
1 INC POS SIN END -7000 1000 NO.1 NO.1 0 100

m Operation Pattern

Speed

» Time

Amount of Movement = -7000 Dwellitime = 100ms

]

I

I

:

Start f |
command i

In operation é

In dwell

/

-}

5
b4

Positioning
complete.
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9.2.4 Speed Control
After executed by the start positioning operation command ( " Direct start; , I Indirect start; ,
Simultaneous start, ), this controls the speed by the setting speed until deceleration stop command is
entered.

(1) Features of Control
(a) Speed control contains 2 types of start : Forward direction start and Reverse direction start.

> Forward direction : when position value is positive number (+) (“0” included)

[> Reverse direction : when position value is negative number (-)
(b) In case of using speed control, the following items of operation data do not affect.

> Coordinates, Operation method, Dwell time

> “Absolute, shortening speed control”, “Incremental, shortening speed control” execute same operation.
(c) Accelerating operation of speed control operate with acceleration number and time on setting data,

decelerating operation operate with deceleration number and time of a command "deceleration stop ; .

(2) Operation Timing

Speed

Decelerate within dec. stop time

Setting speed [~~~

P Time

Start command

- —

In operation

Stop but not to
Positioning _~"ibeon

complete signal

Dec. stop
command

(3) Restrictions

(a) Set the operation pattern of speed control as 'End' or 'Go-On'. When it is set on "Continuous", error occurs
(error code: 236) and can not execute speed control.

(b) Using as speed control, only when "M code mode ; of extended parameter is "with", M code signal is "On".
(Using "After mode", M code signal is not "On".)
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(c) Speed control of software upper/lower limit checking change according to the setting of the speed control of
software upper/lower limit check.

ltem

Setting Value

Contents

limit

During Speed Control
Soft Upper/Lower

0 : Not Detected

During Speed Control, do not operate to check the range of
upper/lower limit of software

1 : Detected

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

(4) Setting of XG5000

SIE Coord. Control Method Pattern (Cezl Fesiifen || (OREEIE S[2EE Accel NO. bece M Code D.We"
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
Y2 — -~ - s m s e s s s ‘
Moving amount Starting positon(X1, Y1) i Goal position
of Y axis ! (X2,Y2)
2 I — |
! Action by linear interpolation i
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 Sgt the goal position to position on main-axis and sub-
[pls] axis
Operating Use speed-designated method of main axis for linear
speed 1000 - , .
interpolation
[pls/s]
Set acc. no. for acceleration
Acc. no. No.1 -
(no.1~no.4)
Dec. no. NG.2 ) Set dec. no. for deceleration.
(no.1~no.4)
M code 0 ) V\{her) nee_d to exepute auxiliary work synchronizing
with linear interpolation
Dwell time 500 ) Set dwe_II time(ms) to outputting the signal positioning
completion

-+ It does not need to be set. Whatever value is set as, it does not affect linear interpolation.

[Example] axis X and axis Y are main and sub axis each. Execute linear interpolation by the setting as

follows.
m Starting position (1000, 4000), Goal position (10000, 1000)
In this condition, the operation is as follows.

m Setting example of XG5000
= Operating data of main-axis (axis X)

Goal position

Operating speed

Step no. Coord. | Control | Method | Pattern Acc.no. | Dec.no. | Mcode |Dwell time
[pls] [pls/s]
1 ABS POS SIN END 10000 3000 No.1 No.1 0 100
= Operating data of sub-axis (axis Y)
Step no. Coord. | Control | Method | Pattern ol Easifon BECETiERaE Acc. no. | Dec.no. | Mcode |Dwell time
[pls] [pls/s]
1 ABS POS SIN END 1000 3000 No.1 No.1 0 100
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m Operating pattern

Position of Sub-axis

Starting position

—— 4000
Moving amout
of sub-axis
(1000-4000=-3000)
1000 i . Goal position
- i i . Position of
0 1T 1T 1T 1T 1T 1T 1T T 1 main axis
1000 5000 10000
Moving amount of main-axis
Speed of (10000-1000=9000)
main aixs:
3000-——--—-----
\ Action of main axis \ / \ )
0 ! ; ; » Time
Speed of i i i
sub axis T i i i
‘ Action of sub axis ‘ 0 X } 3 » Time
~1000 +\ -
ON| f i
Start command f i Dwell time |
| ON !
Main-axis in operation
| ON i

Sub-axis in operation
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(2) Linear interpolation control with Incremental coordinates
(a) Execute 2 axes linear interpolation from starting position to the goal position. Positioning control is on basis
of the current stop position.
(b) Moving direction depends on the sign of the goal position (Moving amount)
m The sign is positive (+ or nothing) : Positioning operation in forward

m The sign is negative (-) : Positioning operation in reverse

Y Forward
A
| Y ;
Moving amount Starting position (X1, Y1) |~ Ending position of
of Y ! linear interpolation
| (X2, Y2)
vi- Yoo |
! Action by linear interpolation i
X Reverse < ‘ ‘ » X Forward
v Moving amount of X
Y Reverse X1 X2

[Example] axis X and axis Y are main and sub axis each. Execute linear interpolation by the setting

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

m Setting example of XG5000
= Operating data of main-axis (axis X)

i Coord. | Control Method | Pattern el FREE ClFREiie) &2t 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)
S Coord. | Control Method | Pattern Czll pesifion ity eg2es 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

1 4000
Moving amount of
sub-axis
(-3000)
Ending position of
Y 4000 linear interpolation
o i f _Position of
0 T T T T T main-axis
1000 5000 10000
‘ Moving amount of main-axis
Speed of main-axis (9000)
3000-——-------
Action of / Moving amount = 9000 \
main-axis .
0 f ; ; » Time
Speed of sub-axisi 3 3
Action of T | i | )
sub-axis v \ Moving amount = -3000 / : » Time
-1000 —-------3 >
onl F
Start command & | Dwell time=100ms |
} ON i
Main-axis in operation \
| ON i
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 position\

i Acting by circular

interpolation

Target
<« position

Midpoint of
N ) <« circular arc
Start point

(Current stop position)

Reverse of
- >

-

main axis

v\ Origin Forward of
Reverse of point main axis
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 Mam.ams Sub axis setting Contents
setting
Coord. ABS -1 Set the coordinate method of main axis
Pattern END - Set the operation pattern of main axis
Control POS - Set control method of main axis
Method SIN - Set operation method for circular interpolation.
Target position Set the target position for positioning on the main
10000 0 ) .
[pls] axis and sub axis.
Operation speed 1000 ) Circular interpolation use method of designating
[pls/s] composition speed
. Set the acceleration time No. for acceleration.
Acceleration speed No.1 -
(No.1 ~4)
. Set the deceleration time No. for deceleration.
Deceleration speed No.2 -
(No.1 ~4)
M code 0 ) Set .it for progressir?g auxiliary 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
i(r:1|trt.acrL;)lglration 5000 5000 Set midpqint fo.r pas.sing.circular arc on the method
5 . of the designating midpoint.
Auxiliary point
Circular In case of using the method of designating
. . MID - . . . .
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.

- 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
T 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.

for "Target position ,
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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 o Acc. Dec. M Dwell | interpolation | . of rotations
Coord. | Control | Method | Pattern | position | Speed . n 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 o Acc. Dec. M | Dwell | interpolation | of rotations
Coord. | Control | Method | Pattern | position | Speed . n interpolat .
No. Speed | Speed | code | time Auxiliary . of Circular
[pls] [pls/s] . ion mode | . )
point interpolation
1 ABS POS SIN END 6000 0 No. 1 No. 1 0 100 6000 Midpoint 0

m Operation pattern

Forward of sub axis

Midpoint position
(2000, 6000)

Start position
(0,0)

|
|
|
|
|
|
|
|
'
Jo-
|
|
|
|
|
|
|
|
|
|
|
|

Center point of

Acting by circular

Circular arc

interpolation

Target position

(10000,

Forward
of main

Reverse
of main | | } }
axis 2000
Reverse of
main axis

6000)

axis
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(2) Circular interpolation by Incremental coordinates, the method of designating midpoint

(a) Operate circular interpolation from start position and go through midpoint to target position as amount of set
movement.

(b) Midpoint position is the incremented position as set value on 'the circular interpolation auxiliary point
from current stop position.

(c) The intersection of perpendicular bisectors of starting position and midpoint, the current stop position and
the goal position will be the center-point of the arc.

(d) Movement direction is decided by set target position and circular interpolation auxiliary point.

Forward of sub axis Midpoint
ositio!
4 P n\ Acting by circular
T N R - 4 interpolation
A tof i Target
mount o ‘ iti
movement 3 ‘,{ ,Fj??l,tl,cin
b s 3 movement 4
of sub axis i
; target position
i of sub axis
,,,,, - e
| Start position i |
i (current stop position): |
| | |
| ; |
Reverse of i } i » Z?n::i':
main axis ‘Bmount of movement» ! " axis
v i of main axis midpoint |
Reverse of 3 3
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

interpolation

Setting item Ma|n.aX|s =il 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 " e . . .
[pls] position for positioning on the main axis, sub axis.
i Circular interpolation use method of designating
Operation speed " o
[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.
set the dwell time taken until plc outputs the signal
Dwell time 500 - which informs users of finishing the position
decision
Circular Set the middle point that the arc with mid-point
interpolation 5000 5000 designating method would pass by as an increment
auxiliary point from the current stop position
Qrcular . . 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.

-: Do not need setting. Whatever user set, there is no effect to circular interpolation.

of main axis (command axis).

There is no effect to circular interpolation operation except for

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

Circular interpolation of method of designating midpoint is depends on item that it is set on operation data

MTarget position; and ' Circular

interpolation auxiliary point; , when operate circular interpolation of method of designating midpoint.
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[ Example ] Operate circular interpolation of method of designating Incremental coordinate

midpoint with axis X (main axis), with axis Y (sub axis)
m Start position : (1000, 1000)
Target position (amount of movement) setting : (8000, 4000)
Auxiliary point (amount of movement) setting : (5000, 5000)

In this case operation is as follows:

m Example of setting XG5000

= Main axis (axis X) Operation data

9-32

Target | Operation Circular Circular The number of
Step g s Acc. | Dec. M Dwell | interpolation | . . rotations of
Coord. | Control Method | Pattern| position Speed . N 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
Circular The number of
Target | Operation Circular
Step g ST Acc. | Dec. M Dwell | interpolation | red . rotations of
Coord. | Control Method | Pattern| position Speed . N 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
1 Acting by circular
interpolation
L Mid paint position
(8000 £000) Targst position
A0 ' (9000, S000}
i —_————————=
Armount of 5000+ R
maovement of
b k3 Amount of movement of sub
l1'|_||:||x-'i1 axis targel posiion
= 5000 = 4000
Start palnt N
400l e 0000y NG 4
| | ¥ Center | Forward
Rslu?rsa.m } } t } = of main
main axis O 1o0p 5000 3000 axls
| Amount of movemant of | I
| main axis midgaint | |
| = 5000 |
¥ e Amaount of moverment of nain asxis "
targat position
H&varsa: aof = 000
sub axis




Chapter 9 Functions

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
I Circular interpolation auxiliary point; is midpoint of

has radius which distance is to set midpoint position.

this circle.

(b) Moving direction depends on set direction on “circular interpolation mode” of operation data.

"Center, CW

- Circular interpolation go clockwise from current position.

F'Center, CCW, - Circular interpolation go counterclockwise from current position.

Center, CW Center, CCW
Fonwand of Foraaid of
sub ads . siih @sEs
anget
L Ading by clrcidarn ntapokation ;f.:._‘.l L Targat
1 ,?: o Fsilian
Acting by croular imerpaltion
Stait
e ORI
Center Center
F FRavarss
.  Fanwanid aif o1 resireet o Forwand of
- o i - * maln aots
- madn At i — m
! o Cingn poerd J Lrighgoint
Favame o Rinsorae of
sl st avis

(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

Acting by croular
interpalation

1["&“""""- Crigl
Reverse of PNt
sub axis

Starting
posinon
= Target
poeinan
Ravens Fomward
of man - = 0f main
axig B
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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.

3. The commands unavailable in linear interpolation are as follows.

override
4. Main and sub axis are determined depending on movement amount.

5. The parameter items which work depending on the value of each axis are as follows.

(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)

= DEC. stop, EMG. stop

= Position/Speed switching control, Position override, Speed override, Position specified speed

(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

= Backlash compensation, Software high/low limit
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(e) Example of operation data setting

of  circular
interpolation

S.e il Ma|n.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 " e . . .
position [pls] position for positioning on the main axis, sub axis.
Operation Circular interpolation use method of designating
speed 1000 - composition speed. Set composition speed on the
[pls/s] main axis.
Acceleration No.1 i Set acceleration time No. for acceleration.
speed ’ (No.1 ~ No.4)
Deceleration No.2 i Set deceleration time No. for deceleration.
speed ’ (No.1 ~ No.4)
Set it when user wants to progress other auxiliary
M code 0 - . . . . ,
action with 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
mte!r;.)olatlon 5000 5000 Set the cgnter—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 CwW - Set the moving direction of circular arc
direction
The number
of rotations 0 ) Set the number of rotations for drawing circle that it

is over 360 degrees.

- " 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

9-36

. Circular ) ) The number of
Target Operation . . Circular Cir. .
Step | Coord " Acc. | Dec. M Dwell | interpolation | ) rotations of
Control | Method | Pattern position Speed . B 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 cw 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 . n 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
m Operation pattern
Forward of sub axis
Centerpoint
(1000, 1000)
Forward
of main
axis
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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.

I'Circular interpolation auxiliary point; means the moving amount between the current position and mid-

point.

(b) Moving direction is decided to set direction on “circular interpolation mode” of operation data.

= 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
Amountof |  Je— ‘j 7777777777777777
movement
of sub axis
centerpoint=— -~~~ FTTTToToToTm=STTT oS
position Radius

Reverse
of main

|

L

|

|

|

|

|

|

|

|

|

|

|

|

|

|

i
axis I

-
i~ Amount of movement of main
i axis centerpoint position
Reverse of |

- | Amount of movement to main
sub axis 1

axis target position

Target position

Amount of
movement
to sub axis
target
position

Forward of
main axis

Forward
of sub

axis Amount of movement to main

axis target position |

Target position

Amount of
movement
to sub axis
target
position

Amount of movement of main
axis centerpoint position

Acting by circular
interpolation

Amount of
movement — =3~~~
of sub axis i
centerpoint

position

Radius

Starting position

Centerpoint of
circle

Reverse of
main axis

Reverse of
sub axis

Forward of
main axis

(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

Reverse of
sub axis

Center of the circle

/

\ Origh
point

Acting by circular interpolation

Starting
position
= Target
position

Forward
of main
axis
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(d) Restriction

(e) Example of operation data setting

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

Setting item Main axis setting Sub 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 " L : ) 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 - X A . ! .
action with circular interpolation operation.
Dwell time 500 ) set' thg dwell time takgq u_nt|| plc out.p.uts thg §|gnal
which informs users of finishing the position decision
int(e:rlrcz)lilae}riron Set the center-point position by amount of increment of
au?(ilia 5000 -5000 current stop position on the method of designating
nary center-point.
point
. Clrcula_r In case of using the method of designating center-
interpolation Center - - .
point, set the center-point
mode
Cir. Int. Dir cw - 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

9-38
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| ]

Circular interpolation of method of designating midpoint is depends on item that it is set on operation data
of main axis command axis).

There is no effect to circular interpolation operation except for [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.

[ Example ] Operate circular interpolation of the method of designating Incremental coordinate center
point with axis X (main axis), with axis Y (sub axis)
m Start position: (0, 0)
Target position (amount of movement) setting: (2000, 0)
Auxiliary point (amount of movement) setting: (1000, 0)
Direction of rotations: CW
In this case operation is as follows:
m Example of setting XG5000
= Main axis (axis X) Operation data

Target | Operation Szl Circular Circular U9 sy
Step c % Acc. Dec. M Dwell | interpolation . . of rotations of
No oord. | Control | Method | Pattern | position| Speed Speed | Speed | code | time Auxilia Interpolation int. Circular
: [pls] [pls/s] P P ary mode Dir. . .
point interpolation
1 ABS POS SIN KEEP 2000 1000 No. 1 | No.1 0 100 1000 Center-point CW 0
2 ABS POS SIN END 2000 1000 No.1 | No.1 0 100 1000 Center-point cw 0
= Sub axis (axis Y) Operation data
. Circular " f The number
Target | Operation . . Circular Circular -
iz Coord. | Control | Method | Pattern | position Speed Ace. Dec. . Qwell mterpg!aﬂon Interpolation int. @ roFahons @
No. Speed | Speed | code | time Auxiliary ’ Circular
[pls] [pls/s] h mode Dir. . .
point interpolation
1 ABS POS SIN KEEP 0 0 No.1 | No. 1 0 100 1000 Center-point CW 0
2 ABS POS SIN END 0 0 No. 1 | No. 1 0 100 1000 Center-point CW 0

m Operation pattern

Forward of sub axis

A
Operation step No.: 1 Operation step No.: 2
1000
0 Centerpoint Centerpoint
R —— s —
Main axis centerpoint Main axis centerpoint
Amount of movement = 1000 Amount of movement = 1000
Main axis target position Main axis target position
- Amount of movement = 2000 Amount of movement = 2000 Eorward of
0 2000 4000 main axis

v
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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 Forward of  starting point Target
sub axis Starting point sub axis  radius position
i < Ending point
r:IEIrl\Jging poir)t_.—-"> radius Ep P »
radipis '/‘ Target ",' |
;,’ ‘ position ',’
y ‘ \Starﬁng point

radius ]
= Ending point
radius

Starting point |
radius
> Ending point
radius

Centt int Centx int
o Center poin Center poin

Starting position

Starting position

spged Speed will be slow.

Setting speed -~

Time

Reverse of Forward of Reverse of Forward of
main axis main axis main axis main axis
Reverse o f Reverse o f
sub axis sub axis
Compensation Comsppe”esdat'on Speed will be fast

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.
F'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 .
F'Speed limit, , even if it is near to target position.

Compensation speed
A Exceed speed limit
Speed be faster

Speed limit-f------——————/-————_5,

Setting"T~ """~
speed

» Time

Compenzation speed

Speed limit
Setting

I::> speed

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° Ifé(gcc,:ute circular interpolation in clockwise and the arc is smaller than

Radius, CW, Arc>=180° Execute circular interpolation in clockwise and the arc is bigger than 10°

Radius, CCW, Arc<180° Execute oc:|rcular 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°

CW, Arc<180° CW, Arc>=180° CCW, Arc<180° CCW, Arc>=180°
Sub-axis Sub-axis
Forward Forward
A "CW, Arc>=180° A

Circular interpolation action

Arc < 180°

Arc>=180°  Center
point

Center "CCW, Arc<180°
e point  Circular interpolation action

S

Radius
Goal position
Goal

/ position
Stalrt!ng ‘ N A’l TCW, Arc<180° Stal.'ting
position N ,/ Circular interpolation position
DAl / action
O Arc < 180° Main-axis

Main-axis

\ Forward

orward

"~ Center point

"CCW, Arc>=180°
ircular interpolation
action

9-41



Chapter 9 Functions

(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.

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

ltems Main-axis setting | Sub-axis setting Description
Coord. ABS -1 Set the coordinate method of main axis
Pattern END - Set the operation pattern of main axis
Control POS - Set the control method of main axis
Method SIN - Set the operation method for circular interpolation
G_oal 10000 0 Set the goal position to execute on Main, Sub, Helical axis
position[pls]
Operating Use connecting speed designation method for circular
1000 - . . . 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 L . .
synchronizing with circular interpolation
Dwell time 500 - Set dwell time for outputting positioning complete
AUX|!|ary 5000 - Set the radius on main-axis
point
. Clrcular . 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 ) ) Set the no. of turns of arc for making a circle bigger than
Turns 360°

-+ 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 A3 | PEE: D.We" Auxn!|ary 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, CW 0 Arc<180
= Sub-axis (Axis Y) Operating data
Goal | Operating . Circular Cir. The no.
S Coord. | Control | Method | Pattern | position speed A3 | [PEE: D.We" Auxn!|ary 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, CW 0 Arc<180
m Operation pattern
Sub-axis FCW, Arc<180°

ircular interpolation action

Forward

Goal position
(9000,1000)
Main-axis
9000 Forward

Starting position
1000 ~._(1000,1000)
Main-axis S

Reverse

0

-1000
—2000 Arc’'s degree< 180
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°? Forward
A Circular interpolation action A

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

Center ? CCW, Arc180°?

~J Center point A
S ¢ (>, point . N h .
{ ~ Circular interpolation action

~
~

Moving __|____\ ______/ __ T e I _____ Moving
amount ! Goal position amount
of sub- ! of sub-
axis’ goa| ! axis’ goa|
position “Staring ~ . A£? , Arc<180°? | position—"1-~~-Starting ~~
position & | > / Circplar interpolation position
| “~nDegree of arc/4 180° | action
| S~o / 1
- ~L 7 :
i Radius “So' Center | Main-axi
R ain-axis
- . ; -
v\ i ! Forward : ;
| Main-axis
Origi ! Moving amount of main-axis’ | Origi Moving amount of main-axis’ Forward
goal position goal position
\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

ltems 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
G_oal 10000 0 Set the goal position to execute on Main, Sub, Helical axis
position[pls]
Operating Use connecting speed designation method for circular
1000 - . . . 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 L . .
synchronizing with circular interpolation
Dwell time 500 - Set dwell time for outputting positioning complete
AUX|!|ary 5000 - Set the radius on main-axis
point
. Clrcular . 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°

- 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

m Starting position (1000, 1000), Goal position (8000, 0), Auxiliary point (5000, 0)

coordinates and designated radius.

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

(1000,1000)

1000+

Main-axis
Reverse 0

-1000

-2000

\J

=5000

-
-

-
-

Goal position

|

) |
\ Degree of arc>=180°
Center-point

(9000,1000)

90000

<
€

Sub-axis
Reverse

1 Moving amount of main-axis’ goal position=8000

|
|
|
|
»!
gl

|

axis’ goal position

FCCW, Arc>=180°
Circular interpolation

Main-axis
Forward

action
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Goal | Operating - Circular . The no.
e Coord. | Control | Method | Pattern| position speed e, || DB, Dyvell AUX|!|ary interpolation C|r..lnt. 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.
S Coord. | Control | Method | Pattern | position speed G, | DR, Dyvell AUX|!|ary interpolation C|r..|nt. Arc size of
No. No, | No, | Time Point dir
[pls] [pls/s] mode turns
1 ABS POS SIN END 8000 1000 No.1| No.1| 100 5000 Radius CW | Arc>=180 0
m Operation pattern
Sub-axis
Forward
A
Starting position Radius Moving amount of sub-
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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

I'Speed/Position Switching s 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

|
——p
i |
]

! Position control
Speed set f----------- qm-mmmmoe

Speed control

Designated moving amount

i Dwell Time
e

N

o
A

Start command

» Time

ON

A

In operation

Positioning
complete

External
speed/position

switching signal
Internal
speed/position
switching

command

(3) Restrictions

(a) Operation pattern of speed control has to be set as “End” or “Go on”. If “Continuous” is set as, error (error

code:236) arises and speed control may not be executed.

(b) If the value of goal position is 0, speed/position switching command may not be executed. In this case, it

continues to operate with speed control and error code 304 occurs.
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(4) Setting example of operation data

ltems 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.
Opera[glr; g/;s]speed 1000 Set the operating speed of speed/position switching control
Acc. no. No1 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
M code 0 o . o o
synchronizing with speed/position switching control
. Set dwell time(ms) between switching command’s inputting and
Dwell time 500

positioning completion’s outputting
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9.2.10 Position/Speed Switching Control
The setting axis by positioning start carries out the position control and is switched from position control to
speed control when position/speed switching signal is entered to the positioning module inside, and then it

stops by deceleration stop or SKIP operation or continues next operation.

(1) Characteristics of Control
(a) Set control method of operating data as “Shortcut position control” and user may change position control to
speed control with "Speed/Position Switching

(b) Direction of movement depends on the sign of value and coordinates
m " Absolute, position control
= Starting position < Goal position : Positioning in forward direction
= Starting position > Goal position : Positioning in reverse direction
m ' Incremental, position control |
= The value of goal position has positive sign (+) : Positioning in forward direction

= The value of goal position has negative sign (-) : Positioning in reverse direction

(2) Operating timing

Speed
Acc. area |

i Position control Speed control

Speed set {-----------d--—ooo-—-

p Time

Start \
command

In operation

Positioning
complete

Position/Spee i
d switching ! A

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

ltems 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[glc;]sition 10000 Set the value of goal position for position control
Oper:?rt)ilr; g/;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
N Set acceleration time number for acceleration. (No.1 ~ No.4)
0.
Dec. time
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

(0: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.

9-53



Chapter 9 Functions

(3) Simultaneous start

(a) According to axis information and setting step, executes Simultaneous start

(b) Restriction
In these cases can not operate all of the axes which were set simultaneous start by error.
= When occurred error in over an axis among setting axes of simultaneous start. (Output error code in its

axis.)

» When command axis of simultaneous start was wrong. (Error code : 296)

- Only set command axis (Set over 2 axes is necessary.)

[ Example ] Set Simultaneous start of axis X, axis Y as follows;
m Current position of axis 1: 0, Operation step: 1
Current position of axis 2: 0, Operation step: 3

m Example of setting XG5000

= Operation data of axis X

Step No. | Coord. | Control | Method | Pattern faeecsien Sheaicn e e 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 faeecsien Sheaicn e e M code | Dwell time
[pls] speed [pls/s] n No. n No.
3 ABS POS SIN END 900 500 2 2 0 0
m Operation pattern
Speed
A
1000 [------m-=-- X axis step no.: 1
B0 |-~
Only relevant
Y axis step no.:3 is decelerat
500 |- axis step no z:}&sstzg: erates
Dw‘el\ time=100ms

SST command

Axis X
operatin

Axis Y
operatin

DEC stop
command
(Axis Y
Axis
positioning
complete
Axis Y
positioning
complete

» Time
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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 ) Jog Speed Status of Axis U ERE oI
*1 Homing . Status of
Stop factor Operation | synchronous after stop signal
Parameter| Er);?gehe-(l:iln?ict)ﬂ Prompt stop | No Detection Prompt stop “ Error (Error501) No change
setting
8 E)l(g\?v‘_al?msi?ﬂ Prompt stop | No Detection Prompt stop Error (Error502) | No change
Deceleration . . Error 322 .
Deceleration | Deceleration Deceleration
stop (Go-on “5 Stop On No change
Sequence stop stop : stop
command operation)
program
Emergency
stop Sudden stop Error (Error481) “Off”
command
When
External high- operate to
e~ Sudden stop forward, Sudden stop | Error (Error492) | No change
limit “On
sudden
External stop
signal When
External low- operate to
A Sudden stop reverse, Sudden stop | Error (Error493) | No change
limit “On
sudden
stop
Deceleration . . Error322 .
Deceleration | Deceleration Deceleration PR
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.
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(d) If it receives order for indirect start command (step No. = current step No.) while it is stop,
= Positioning of absolute coordinate method: Operate amount of the position reminder which it isn’t outputted
on the current operation step.
= Positioning of Incremental coordinate method: Operate as set movement at the target position.
(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.

(g) Movement Timing

Spaed
speed mlg————————————~ A Deceleration stop
Setting | o o o — H as decelerafion time
. of deceleration stop
J— -,
speed : : ~_dommand
I
I
| t++—t+——® Time
| I Daecelaration ime
I H:_‘Q\_fﬂ\:lf1:u:|rr|rr\-an\:l
| ¢ Deceleration of
Starl C | current operation
command I !
"™ t
‘ T
Oparating I
1 I
Completer I :
positioning | X
Internal I i
dacalaration I I
slop commars + [
[ 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
! i . Stop position
ONE Tiarget position by deceleration
Start command ! ! stop
10N | |
Operating A
i ON i
Deceration stop 3 y |
command ; ;
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(3) Emergency Stop
(a) If EMG stop command occurs during indirect operation, direct operation, simultaneous start operation,
synchronization operation, Home return operation, Jog operation and inching operation, it will stop
immediately without deceleration.
(b) In case of emergency stop, error 481 will occur.
(c) M code signal will be “Off” after Emergency stop.
(d) Motion timing

Speed

Setting speed ------------ Decelerate and stop

as deceleration time
when sudden stop

- Time

ON

Start command

————— e — 4
R R ——

ON
Operating
i
Signal of complete i
positioning !
{ON
M code ON
(With mode)

Internal or External
emergency stop

(4) Stop hardware by high/low limit

(a) When positioning control, if the signal of hardware high/low limit is inputted, then stop positioning control and
it will be stopped immediately and error will be occurred.

(b) In case of external input stroke high limit error, error 492 will occur and in case of external input stroke low limit
error, error 493 will occur.

(c) Motion timing

Speed
Setting

speed Stop without

/delecleration

» Time

command

Start |

Operating

Positioning 3
complete i

| OoN
External stroke |
U.L limit ! |
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(5) Stop by software upper/lower limit

(a) When positioning control, if value of current command position out of set value of expansion parameter in
I'software upper limit; and "software lower limit, , it will promptly be stopped without outputting value of

command position.

(b) If value of command position to be out of software upper limit range, will occur error 501, and if it to be out of

software lower limit range, will occur error 502.

m Setting related parameter (expansion parameter)

Item Setting value Contents
SOﬂWﬁ‘:ﬁit“pper 2147483648 ~ 2147483647 | Set position of software upper limit.
S°ﬂwﬁ‘r;eit'°wer 2147483648 ~ 2147483647 | Set position of software lower limit.

(c) Condition
Software upper/lower limit not to be checked in the following case:

* In case of setting Software high/low limits as maximum (2147483647), minimum (-2147483648)

* In case of “Software upper limit = Software lower limit”

(d) Motion timing

Start command

/ Prompt stop
- '
Software upper
[imit

T
|
|
Software |ower ON!
|
|
|
|
|
|

Operating

Signal of complete positioning

Position

limit
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(6) The priority of stop process
The priority of stop process of positioning module is as follows:

‘ Deceleration stop < Sudden stop

When encounter factor of sudden stop in deceleration stop of positioning, it will be suddenly stopped.

Process is as follows, when factor of sudden stop is occurred during deceleration stop.

Speed Factor of DEC stop

/ Factor of EMG stop

Stop position in case of DEC
.. stop

iSoft upper g

limit

2
]

DEC stop

ON

EMG stop fj
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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

Forward of the axis
of ordinates

Decelerate and
stop as the trace

of the wheels
\ of circular

N

Starting
point

}

.
N
.
»

Target
point

- For\(vard _of
main axis

-
-t

Composition
speed

Setting 4

speed

—

Deceleration stop
as setted
deceleration time.

» Time

Starting
command

main axis
Be operating ON
the axis of
ordinates

Be operating \

Internal
deceleration
stop command

(8) Restart after Positioning stop

(a) Deceleration stop
When indirect start after deceleration stop, operate positioning as set operation step.

In case of using with mode, Signal “On” of M code has to “Off” for restart.
Signal On of M code have to be changed “Off’ by "Cancellation M code (MOF), command.

(b) Restart after emergency stop
In case of emergency stop, signal On of M code will automatically be “Off’, therefore can operate positioning

as set operation step, when it operate indirect start.
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9.3 Manual Operation Control

Manual control is a function that execute random positioning according to user’s demand without operation data
Manual operations include Jog operation, Manual pulse generator operation, inching operation, previous

position movement of manual operation etc.

9.3.1 Jog Operation
(1) Characteristic of Control
(a) Jog Operation is
*Execute positioning control at jog high/low speed depending on the signal of high/low speed during
forward/reverse jog start signal is being ON.
*Positioning is started by Jog command from the state that the origin is determined. The value of positioning
stars changing, user can monitor it.

*This is a way of manual operation that can be executed before determination of origin.

(b) Acceleration/Deceleration process and Jog speed
The acceleration/deceleration processing is controlled based on the setting time of Jog acceleration/
deceleration time from XG5000 manual operation parameter setting.
Set the Jog speed on Jog high/low speed of XG5000 manual operation parameter setting.

If Jog speed is set out of the setting range, error will occur and the operation does not work.

m Parameter setting (Manual Parameter)
ltem Setting value Description

Jog High Speed | 1 ~ Speed limit Set Jog speed. Jog high speed must be set below limit

Jog Low Speed | 1 ~Jog High Speed | Set Jog speed. Jog low speed must be set below Jog high speed

Jog Acc. Time | 0~ 65,535 Set the acc. Time used in acceleration of Jog operation

Jog Dec. Time | 0~ 65,535 Set the dec. time used in deceleration of Jog operation

If “Jog Acc. Time” is 0, it operates at a goal speed immediately
If “Jog Dec. Time” is 0, it stops immediately without deceleration.
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(2) Operation Timing

Speed

Jog High Speed

Jog
"} decelerating

Jog
—~taccelerating

Jog Low Speed

- Time

-

Forward Jog
Signal

Jog low/high speed
Signal

In
operation

i jrrStopped 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

P»-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.

Axis Direction of Signal : CPU -> Positioning module
Output Signal Description
UXX.01.0 Axis X Forward Jog
X - axi UXX.01.1 Axis X Reverse Jog
- axis
UXX.01.2 Axis X Jog Low/High Speed
UXX.01.3 Clear positioning complete signal
UXX.01.4 Axis Y Forward Jog
) UXX.01.5 Axis Y Reverse Jog
Y - axis
UXX.01.6 Axis Y Jog Low/High Speed
UXX.01.7 -Clear positioning complete signal

[Example] Execute Jog start in the order as follows.
m Forward Jog Low speed Operation -> Forward Jog High speed Operation -> Stop

Reverse Jog High speed Operation -> Reverse Jog Low speed Operation -> Stop
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Dec. stop command will not be executed in Jog Operation.

Jog operation will stop if turn the Jog signal of the current operating direction Off.
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9.3.2 Inching Operation
This is a kind of manual operation and executing positioning at the speed already set on manual operation

parameter as much as the amount of movement already set on the data of inching operation command.

(1) Characteristics of Control

(a) While the operation by ON/OFF of Jog signal is difficult in moving to the correct position as the operation
starts and stops according to the command, the inching command enables to set the desired transfer
amount easily and reach the goal point.

(b) Thus, it is available to reach the correct goal position by moving fast near the working position by Jog
command and operating the detail movement by inching command.

(c) The setting range is —2147483648 ~2147483647 Pulse.

(d) The direction of moving depends on the amount of inching.
m The amount is POSITIVE(+) : Positioning operation in forward direction
m The amount is NEGATIVE(-) : Positioning operation in reverse direction

(e) Acc./Dec process and Inching speed
Use Jog acc./dec. Time of manual operation as acc./dec. time of Inching operation.
Set Jog acc./dec. time on “Jog acc./dec. time” of manual operation parameter setting of XG5000.
Set Inching speed on “Inching speed” of manual operation parameter setting.

If inching speed is set out of the setting range, error will occur and the operation does not work.

m Related parameter setting (Manual operation parameter)

Items Setting value Description
Jog acc. Time | 0~ 65,535 Set the accelerating time for acceleration of Inching operation
Jog dec. Time | 0 ~ 65,535 Set the decelerating time for deceleration of Inching operation
Inching Speed | 1 ~ 65,535 Set the speed of Inching operation
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(2) Operation Timing

9-66

Speed

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

/,,-c:rAccelerating at Jog acc. time

E"Decelerating
at Jog dec.

Amount of Inching ;_time
\ pTime

. . ON i
Inching operation
command

ON
In operation
iyn . ON
Positioning A
complete Signal .
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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.

Item Setting value Description
Main Axis 0 (X-axis), 1(Y-axis), 2(encoder) | Set the main axis of speed sync.
Ratloa)c:ifSMam 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.
SubAxis

MainAxis

Ratio =

Operating speed of sub axis is calculated as follows.
Operaing speed of SubAxis = Operating Speed of MainAxis xRatio of speed sync.

Ratio of SubAxis
Ratio of MainAxis

= Operating Speed of MianAxis x
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(2) Operation Timing

Speed

Speed of Ratio of Main Axis : m

Main Axis

Speed of Ratio of Sub Axis : n

Sub Axis

p Time

Main axis start
command

Sub axis speed
sync. command

Main axis in
operation

Sub axis in
operation

Positioning
complete signal
of Main axis

Stop but

Positioning not turn ON

complete signal
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 ezl Feslitan || Ol Eete Acc. no. | Dec.no. | M code D.We"
[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

Su axis ratio:1

»Time

Main axis
start
command

Sub axis
speed sync.
command

Main axis
operating

Sub axis
operating

Main axis i | 1ON
positioning | |
complete i i
signal i i L

Sub axis ! ! Not On even if 1
positioning | | stop. i
complete
signal

ON!
Sub axis stop
command

-

(4) Speed synchronous control with encoder
(a) Set encoder as the main axis of speed sync. and execute positioning control by ratio of speed sync. that
consists of pulse speed from encoder, ratio of main axis and ratio of sub axis.
(b) This command is used in the case that executing thorough positioning manually.
(c) After executed speed sync. command, when the pulse string is inputted, speed sync. control starts.
(d) Operate In case of origin fix
(e) The pulse inputted by encoder increase of decrease the position value of encoder.
(f) The direction of moving depends on encoder pulse input mode and ratio of speed sync,
m Encoder direction in PHASE A/B 4 multiplication
- Positioning in forward direction : Input pulse of A phase is ahead of B’s

- Positioning in reverse direction : Input pulse of B phase is ahead of A’s
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The value of position increase when the input pulse of
FPhase A . \
phase & is ahead of B's
|
|
Phase B : The value of position decrease when the input
; pulse of phase B is ahead of A's
_h... H_

Above 1.25 us

(9) Related parameter (Common Parameter)

Set parameter related to encoder on common parameter.

Item Setting Value Description

0 : CW/CCW 1 multiplying

Encoder Pulse | 1 by SE/DIR 1 multiplying Set the encoder to use in input of encoder

Input 2 : PHASE A/B 4 multiplying
Maximum of | 5447483647 ~ 2147483647
encoder Set the count range with max./min. of
Minimum of | 5447483647 ~ Max. of 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 [rmmmmmmmomn
1000 Forward

» Time

Reverse

L T B

Encoder phase A
Input

Encoder phase B 3
Input i

Speed sync. !

for axis2

Axis2 in
operation

Positioning
complete signal
of axis2

Stop but not turn On

Stop command
for axis2

i
|

I

|

i

\ |
P I
!

|

I

i

|

|

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.
ltems Setting Value Description

Position of - . o "
position sync. -2147483648 ~ 2147483647 | Set the position of main axis in position sync. control

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.

Operation step 1~150

Even though the current position of main axis and the setting value set on position sync. are not exactly
same, if the current position of main axis is at between the position of main axis of previous scan and the
current position of main axis, the sub axis will be executed with the positioning data of step no. set on
operation step.
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(2) Operation timing

Speed

Speed of

main axis \
Speedof | | Dwell Time
sub axis / \ \ {

Position

Time

Position for

|

-

} 4 Position of main axis
| e

! y

I

|

|

I

T
|
|
|
|
|
|
|
|
|
|
|
I

position sync. » Time

! Position of sub laxis

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 (LRI | (ORI S0 Acc. no. | Dec.no. | Mcode D.WG"
[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 CREemE e Ui et Acc.no. | Dec.no. | Mcode D.WG"
[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 .
D000 b mmmmm Step of axis Y : 10
1000 Emmmmmmmmmmmmmmn Step of axis X : 1 /
0 ' p Time
AN
AxisY starts
Position operating
A
2000 fr====mfmmmmmmmmormmmmmEm s Ao ----
‘ Position /
1300 ______________________1;’%9_f_a_x_|§2(____ll e | .
i h ... Position
!  of axisY
0 p Time

Start command
for axis X

ON

Position for |/’
position sync. |

Position sync.
command for

ON

axisY

AxisX
in operation

ON

AxisY
in operation

AxisX positioning
complete signal

ON

ON

AxisY positioning
complete signal

ON
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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 homing 2147483648 ~ 2147483647 Sgt _the pqsition 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
o Psotion

L F

Position

.
-

A

| { Position of
i Homing completion

Floating Origin
setting command

Origin-decision
Signal
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9.5.2 Position Override

This is used to change the goal position during positioning operation by positioning data.

(1) Characteristics of Control

(a) Position override command is used in the operation pattern (Acceleration, Constant speed, Deceleration

section) and the available operation mode is End operation, Go-on operation, Continuous operation.
(b) Position setting range is —2,147,483,648 ~ 2,147,483,647 Pulse.

(c) 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.

reverse.

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

(2) Operation timing

Speed

Setting Speed ---------------- v

Position override is executed
.~ when decelerating,
"~ it starts accelerating

Positioning complete

\ A\
> AN . Position

- Current position Goal Position ' Override Override

i | position1 position2
ON! l |
w i |
Start ? | | |
i ON ON | i
Position override ! ! !
command | | |
i Override position1 Ove:rride position2 i
10N |

In-operation l
iON

If position override is executed in operation, the goal position is changed to override position1 and keep

operating. If position override for override position2 is executed at dec. area, positioning is finished by acc.

speed already set at override position2.
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m The case that override position

is smaller than decelerating stop position.

Speed

Setting
speed

A

A

Override position is smaller
i than current position when
/ commanding. So decelerates
/i and stops

Override
position

Start

™ Ll
Goal position

? 3
commang |

override
command

Position |
i

. 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)

d) Execute position override on the axis operating circular interpolation. (error code:365)

(
(
(c) Execute position override on the axis operating linear interpolation. (error code:364)
(
(

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 el ool OlElel S 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
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m Operation pattern

Speed Previous operation pattern
+ of position override
203101 ] SRR -
Operation mode : . )
Singular, continuous Operation mode :
Operation step no. : 1 Singular, End
1000} ------————- . L L Operation step no. : 2
I s
| . i
' “.. Operate the next step at
| { override position
i - Position
- 4 } Ag >
0! 11000 2000 15000
' ! Goal position Override position '
ON! l l
: 1 !
I I
Start command i ! |
I
| | |
| | |
| ON| |
‘ | |
Position override | ! !
| | |
! Ove:rride position : 2000 i
10N ! i
T
I
In operation r |
| | |
i | |ON
I
! |
Positioning complete i !
L
T |
1 !

If operation pattern is “continuous” and override position is bigger than goal position, keep operating at
current speed then continue to operate the next step. If override position is smaller than goal position,

execute decelerating stop and position in reverse direction, then continue to operate the next step.
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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
0 : Y%setting Set the speed override setting value by %

Speed override

1 : speed setting Set the speed override setting value with exact number

©

) Auxiliary data of speed override command setting
ltems Setting value Description

Set the speed override setting value with percentage

~ = 9
1~65535(1=0.01%) | i£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 speed1

» Time

Start command

Speed override i

In operation

ON

h
|
|
|
|
|
|
|
|
1
|
|
|
I
I
|
|
|
|
|
|
|
|
|
|
|
T
|
|
|
|
T
|
|
i

Cl

Ovalrride speed1 Ovej'ride speed2
|
ON

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 €TEl oo CplEllel Elesze Acc.no. Dec.no. | Mcode |Dwell time
[pls] [pls/s]
1 ABS POS SIN END 1000 2000 No.1 No.1 0 0

m Operation pattern

Speed
A .
4000 Not operate because of | /pyejrlde speed
- exceeding speed limit |
| Speed limit A
3000 kK — — — — — — — — —— — — — — — — — — — —
peration pattern ;
of speed override ygrrj . o |
'S hehistahetstisad ®) verride speed : 100%,
2000 ‘ }
|
| |
| )
i _Pverride speed : 50% I
1000 / /}
|
|
|

» Time

Start command f T
ON | ON ON | ON |
Speed override !
command
Override speed : 50% Override speed : 100% Override speed : 150%
ON Override speed :200%
In operation r
ON
Positioning
1
complete !
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9.5.4 Positioning Speed Override

This is the command to operate by the changed operation speed if it reaches the setting position during

positioning operation.

(1) Characteristics of Control

(a) This command is used only in Acceleration and Constant speed section from operation pattern and the
available operation mode is End, Go-on, Continuous operation.

(b) As this command is not carried out in Deceleration section, cares should be taken in using.

(c) The position setting range is —2147483648 ~ 2147483647 Pulse.

(d) User may set speed override value as “%setting” or “speed setting” on [Speed override] of common
parameter.

(e) User may select that consider the designated position value on “coordinates of positioning speed override”
of extended parameter as an absolute position or a Incremental position.

(f) Related parameter setting

= 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

(g) Auxiliary data setting of positioning speed override command

Items Setting value Description
. -2147483648 ~ " .
Postion 2147483647 Set the position to start speed override
H iq 40/ % 0,
1 ~ 65535 (1=0.01%) If speed override is “%”, set the speed by %

(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

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

/i not executed here

Override speed

Speed override is

- Position

Starting |
position |
ON!

Start command

Goal position

Positioning
speed override

In operation |

Positioning complete

(3) Restrictions

In the cases below, positioning speed override is not executed and previous operation is being kept.

(a) Current operation is not positioning (shortcut position control, Inching operation) control. (error code:382)

(b) The value of speed override exceeds speed limit of basic parameter. (error code:383)

The speed value of speed override must be below speed limit.

(c) Execute positioning speed override on the sub axis of linear interpolation. (error code:384)

In linear interpolation, positioning speed override must be executed on main axis.

(d) Execute speed override on the sub axis of circular interpolation. (error code:385)

In circular interpolation, positioning speed override must be executed on main axis.’

(e) Execute speed override on sub axis of sync. operation. (error code:386)

(f) If execute positioning speed override in dec. area., error code 377 arise and speed overrid is not executed.
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[Example] Execute positioning speed override at 4000 [pls/s] at 2000(position of speed override) on

axis X operating by absolute, position control.
m Current position of axis X : 0
F'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

Step no. | Coord. | Control | Method | Pattern
[pls] [pls/s]

Acc.no. Dec.no. M code | Dwell time

1 ABS POS SIN END 5000 2000 No.1 No.1 0 0

m Operation pattern

Speed
A | Speed limit
5000 A oo

e 3

2000}~~~

Position
| -

2000 Position for 5000! Goal position
1 Speed override I

Starting
position

Start command

Positioning N

speed override
command

ﬂk
In operation

i
Positioning |

ol
A

Pox‘sition for speed override

I
| |
| |
I I
I I
I I
I I
| |
H |
| |
| |
I I
I I
I I
I I
| |
| |
i i
2000 ! i
I I
T
I
I
I
I
I
I
I
I
I
I
I
I
I
Il
I
I

complete
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9.5.5 Current Position Preset

This command is for changing the current position value to the value at user’s pleases.

(1) Characteristics of Control
(a) If user uses this command, the origin-undecided status becomes origin-decided status.
(b) When the current position is changed by position changing command, the mechanical origin position is
changed. If user wants to use the mechanical origin again, has to execute homing command.
(c) The current position preset command may not be executed in operation.

(d) Auxiliary data setting of current position preset command.
Items Setting value Description

Position -2147483648 ~ 2147483647 Set the position to change

(2) Operation timing

Position

A
Soft high limit =

Current
position

Preset
position

Origin e — » Time
Origin

If the position to presetis 0

Soft low limit =

y

Current position
preset command

Origin-deciding
signal

(3) Restrictions
In the cases below, current position preset is not executed and error arises.

(a) Setting value of current position preset exceeds soft high/low limit of extended parameter. (error code:452)
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9.5.6 Encoder Preset

This command is for changing the value of current 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 j---—------——--———_smecccccccacooaon

Position to preset |-------

Min. value of encoder

Encoder A phase
input

Encoder B phase
input

Encoder preset
command

(3) Restrictions
In the cases below, encoder preset command may not be executed and error arises.
(a) There is an encoder as a main axis (error code: 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
(a) When starting with setting step no. as 0 in indirect start command, current operation step no. is executed.
The current step no. may be changed by start step no. change command.

(b) This command may be only executed in stop motion or error arises.

(c) Auxiliary data setting of start step no. change command.
Items Setting value Description
Step 1~150 Set the step no. to change

(2) Operation timing

Speed

Operation step no. : n

» Time

Current step no. 1 >< 1 ><2 >< n >< n >< n+1

o
Start command A
(IST Step:0)

ON !

Start step no.
change command

i
Stepino. : n
I

In-operation

complete

Positioning i A
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 settin

of repeat operation step no. change command

Items Setting value Description
Step 1~150 Set the repeat operation step no. to change
(2) Operation timing
Speed
Step no. : 1
Step no. : 10
) Repeat, End { Changes into
Changes into 1, | designated repeat
Repeat, End /i repeat step of /i step no.
L » Time
|4

y

Current step
no.

10(repeat 1)

1(repeat 3) >< 1

v

Start
command ?
(IST step:0)

Repeat step
no. change

command

Positioning
complete

Operating r

(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 axis1 operating by absolute, shortcut
position control.

m Current position of axis X: 0

m Setting example in XG5000
= Operation data of axis X

Ste Repeat Goal Operation
P Coord. Control Method | Pattern P position speed Acc. no. | Dec.no. | Mcode |Dwell time
no. step
[pls] [pls/s]

1 ABS POS SIN KEEP - 1000 1000 No.1 No.1 0 0

2 ABS POS SIN CONT - 2000 2000 No.1 No.1 0 0

3 ABS POS SIN CONT - 4000 3000 No.1 No.1 0 0

4 ABS POS REP KEEP 10 2000 3000 No.1 No.1 0 0

5 ABS POS SIN END - 5000 2000 No.1 No.1 0 0

m Operation pattern

Speed
A
3000
2000 Step no.2, 3, 4
are repeated
1000
Continuous g
Y - - Time
! ! ! Singular,C Repeat.Goon /i
1 I Continuous ! ontinuous !
! | | |
I ! I |
I ! I |
I ! I |
| ! | |
I ! I |
! | | |
-3000 | ! | |
| : : :
I ! I |
| | | |
Current step no. 1 >< 1 >< 2 8 4 >< 2 3 4 X‘ 2
| | | !
I I I
i i i

Start command
(IST Step:0)

ON

Repeat operation i
step no. change I f ‘
command 3 Stepno. 2
on
In operation
Positioning
complete
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9.6 Auxiliary Function of Control

9.6.1 High/Low limit

Positioning module includes Hardware high/low limit and Software high/low limit.

(1) Hardware High/Low Limit

(a) This is used to stop the positioning module promptly before reaching Stroke limit/Stroke End of the Driver by
installing the stroke limit of positioning module inside Stroke limit/Stroke end of the Driver. In this case, if it is
out of the high limit, Error 492 will occur and if it is out of the low limit, Error 493 will occur.

(b) Input of high/low limit switch is connected to input/out terminal block.
(c) When positioning module is not in the controllable area, positioning operation is not executed.

(d) If it is stopped by hardware high/low limit detection, move it into the controllable area with Jog operation in
reverse direction of detected signal.

(e) Hardware high/low limit is shown as follows.

High Lovw
Iirll'lit Iirpit
. Controllable range of positioning module |
Stopper | ! Stopper
l : Maving direction l
-—
Start  Start

¥\

When detected high limit,

I
hN
I
I
stop emergently
A N
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 2147483647 Set the position of soft high limit
- -2147483648 ~ " -
Soft Low Limit 2147483647 Set the position of soft low limit

(f) Software high/low limit is shown as follows.

Moving range of machine

Software Low limit Software High limit

Emergent stop

Position

Soft low limit on! |
i Soft High limit |

Start command | |

10N

In operation

Positioning complete signal

(g) 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.
A 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 time

Time

Start command f |

0 | M code no. oo >< m 0

Start command

M code no.

M code ON M code ON

M code release M code release

In operation In operation r

1 = ; T
Positioning ! f Positioning !
complete 1 complete 1
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[Example] Set M code no. in operation data as follows and execute absolute, positioning control.
m Current position of axis X : 0
M code mode of basic parameter : With

m Setting example in XG5000

= Operation data of axis X

M code
release

M code ON

S Coord. Control Method Pattern €3z peslta ClpEEIen €526 Acc. no. Dec. no. | M code |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 Operation step no. : 72"”””"W"iggg@tion step no.: 3
Singular, Go on Singular, End well tin‘we
f - ¥ ‘ - Time
ONE i Start “goon” i Start “goon” i
Start command i | i i
Mcodeno. o V' 409 Y o 200 | 300 |
output ! i ! ! |
lon | {on ! !
A :

Positioning
complete

In operation
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9.7 Data Modification Function

This function is for changing operation data and operation parameter of APM module.

9.7.1 Teaching Array
User may change the operating speed and the goal position of the step user designated with teaching
command but without XG5000.

(1) Characteristics of Control
(a) This command is for changing operating speed or the goal position on several steps.
(b) User may change maximum 16 data.
(c) RAM teaching and ROM teaching are available depending on the saving position.
m RAM teaching
When executing teaching to operation data of APM module and operating APM module in power connection,
user may change speed value or position value but the speed value and position value are not saved in non-
power connection.
m ROM teaching
When executing teaching to operation data of APM module and operating APM module in power connection,
user may change speed value or position value and operation data is saved permanently even in non-power
connection.
(d) The value of goal position being changed is position teaching, the value of operating speed being changed
is speed teaching.
(e) The axis in operation may be the subject of position teaching or speed teaching.
(f) If user changes the value of goal position or operating speed frequently, this command is very useful for it.
(g) Auxiliary data setting of teaching array command

m Single teaching

Items Setting value Description
Step 0~150 Set the step no. for teaching
Position 0 - RAM teaching Set the method of teaching

1: ROM teaching

Data (1) ggzzign Set the data items for teaching

m Teaching array
ltems 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 Sizﬂifh compensation |  _ g5 535 [oulse]
14 SW limit detect 0: not detect, 1: detect
15 Pos. Comp. Condition g Bx:::;ndlr}ﬁgzgllzgn 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
Item Setting range
value
1 Home address -2,147,483,648 ~ 2,147,483,647 [pulse]
2 Home high speed
1 ~ 2,000,000 [pulse/s]
3 Home low speed
4 Home compensation -32,768 ~ 32,767 [pulse]
5 Homing ACC time
6 Homing Dec time 0 ~ 65,535 [ms]
7 Dwell time
0:DOG/HOME(Off), 1:DOG/HOME(On), 2:DOG,
8 Home method

3: U.L.Limit/HOME, 4:U.L.Limit
9 Home direction 0:CW, 1:.CCW

10 JOG high speed
11 JOG low speed
12 JOG ACC Time (ms) | 0 ~65,535[ms]

13 JOG DEC Time (ms) | 0 ~65,535[ms]

14 Inching speed 1 ~ 65,535[pulse/s]

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

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

(4) 1/0O Signal Parameter Teaching
(a) Change the setting value of designated item from 1/O signal parameter of into teaching data.

(b) Auxiliary data setting of I/O signal parameter teaching command
Bit Signal
Upper limit signal
Lower limit signal
DOG signal
HOME signal
INPOSITION signal
Deviation counter clear output signal
6~15 Not used

QB WN|=~|O

For the details about basic parameter items and setting value, refer to “Chapter 4 parameter and operation data”.
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(5) Common Parameter Teaching
(a) Change the setting value of designated item from common parameter into teaching data.

(b) Auxiliary data setting of common parameter teaching command

S Item Setting range
value
1 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”.
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9.7.3 Data Change from Program

User may modify the positioning operation data set on XG5000 with operation data teaching command.

(1) Characteristics of Control

(a) Change setting value of designated step and item from positioning module’s operation data into teaching
data.

(b) Parameter teaching is not available in operation.

(c) The changed parameter is saved in RAM. If you want to save parameter permanently, use WRT instruction.

(d) Auxiliary data setting of operation data teaching command

Setting Item Setting range
value

1 Goal address

> Cir. int. aux. point -2,147,483,648 ~ 2,147,483,647 [pulse]

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

4 Dwell time 0 ~ 65,535[ms]

5 M code number 0 ~ 65,535

6 Cir. int. turns 0 ~ 65,535

7 Method 0: SIN, 1: REP

8 Control 0: POS, 1: SPD

9 Pattern 0: END, 1: KEEP, 2: CONT

10 Coord. 0: ABS, 1: INC

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

12 ACC. no. 0~3

13 DEC. no. 0~3

14 Cir. int. mode 0:MID, 1: CENTER, 2: RADIUS

15 Cir. int. direction 0:CW, 1:CCW

16 Repeat step no. 1~150

For the details about basic parameter items and setting value, refer to “Chapter 4 parameter and operation data”.
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Chapter 10 Positioning Monitoring Package

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.)

ot | Qebug Tooh [indos ol

W Sl Horvierrey

L

Special Module List X

Base
@ Base 0
(D Base 0
= [

Slot

8 intemal
B Intemal

Slot 1

Module
High Speed Counter Module{Open-Collectar, 8-CH)
Pasition Module (Open-Collector, 2-CH]
FBF-PDO24 [Line-Driver, 2-Axis)

<

Close

* 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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10-2

Ly 0 g Module BF-PDO2A e-Drive A
| s |
|| command tem X Axis ‘ O ¥ Axis ‘ ANl sionataxis ¥ Xtxs W v-Axis | r
| Indirect Start Step 1 Run ] I | Position I
| Error Reset ftem | Reset/OutputEnable | Run 1y Speed
Pos. 0 pls * stepo. l
| Spd. 1ok I Error Code |
| Dweell 0 ms | [ I Code I
| | ioctsian  |MCote o . i BUSY |
| e 8 Accel No.1 un ' 1 Position Complete
Decel. Mo "  wcodeon I
| Coord. ABS ! originFix I
I Type POS\SPD il Output Inhibit |
I M Code OFF ) |y Stop
L] .
Dec. Stop Time Oms [ Run " upper Limit I
| ENG Stop rn ] |7 Lower Limit I
| | Sod Override | Spd. 0.01 % { Run i EMG I
| Pos. Override Pos. 0 pls i Run {1 CWICCW I
n | -
| Poz.-Specified Spd.| Pos 0ple - ,  Operation Status
Ovwerride Spd. 0.01 % I ¥ Control Pattern I
| Home Return Run | | Home Return I
| FLT Run il Position Sync I
| Pos. Preset Fos 0 ple i Run ] g Speed Sync
Start Step Step 1{Run ] | 10GLow Speed |
| ™ nching opr. Pos. 0'pls | Run IV JoG High Speed I
| Start JOG [ = J__ = JL_ = JL=1 [l Inching
T Lnn - | ¥ Egenrar Iv
Mmmnng I\eac'l ng Command zigon Parameier X-fois Data Y-fois Data \[
(st \ TR | |

\_> 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-PDO2A (Line-Driver, 2-Axis)

Command ltem X Axis | [ ¥ axis | ”~ Signaltuxiz W x-fuxis V¥ vtz ‘ A
Indirect Start Step 1 Run_] Position 0 0
Error Reset tem : Resst/OutputEnable [ Run Speed 0 0
Pos. 0pls Step No. 1 1
Spd. 1pls Error Code 0 0
Dweell 0 ms M Code 0 0
M Code 0 BUSY
Direct Start Accel MNa.1 Fun Position Complete
Decel. Ho.1 W Code ON
Coord. ABS Qrigin Fix
Type POS\SPD Qutput Inhibit
M Code OFF Run Stop
Dec. Stop Time 0 ms [W] Upper Limit
EMG Stop Run Lower Limit
Spd. Override Spd. 0.01 % { Run ENMG
Pos. Override Pos. 0pie Run | CWICCW
Pus__spe.:iﬁed Spd.| Pos. 0 pl= o Operation Status
Override Spd. 0.01 % Control Pattern
Home Return [(Run ] Home Return
FLT Run Position Sync
Pos. Presst Pos 0pls [m Speed Sync
Start Step Step 1 Run ] JOG Low Speed
Inching Opr. Pos. 0pki{ Run ] JOG High Speed
< < = 58 Inchin
I o e —— e | ——— .
Monitoring J Teaching Command Posion Parameter H-fodis Data Y-Auis Data ‘
[ Stop Monitor ] I Wrike l [ Read ] [ Save F'roiectl

Cloge

10-3
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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 ( "<<; , "<y, "||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

Direct start

Directly starts with the position, speed, dwell, M code, acc./dec.
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

Conducts inching operation to the set position (inching amount) at

INCH, APM_INC

Inching oL . o
the inching speed set in the positioning parameter
Conducts jog operation at the jog speed set in the parameter -
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
Speed synchronous operation at the set main axis, speed ration and SSS, APM_SSS

Spd synchronous
operation

delay time
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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

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

Command tem X Axis ‘ [ v Axis | ~ Signalixis 7 XAxis R
Step 1 Position 0 0
_ ) Target 0: RAM Speed 0 0
Single Teaching Gata v Fos Run Step No. i i
Valus 0pls Error Code 0 0
Step I M Code 0 0
Multiole Teachi Fos 0: RAM BUSY
Aultiple Teaching Data 0 POS Position Complete
No. 1 M Code ON
0 0 pls Origin Fix
1 0 pls Cutput Inhibit
2 0 pls Stop
3 0 pls Upper Limit
4 0 pls Lower Limit
5 0 pls EMG
8 s cwiccw
) 7 0 pl= Operation Status
EEEINY LS 2 0 pls Control Pattern
g 0 pls Home Return
10 0 pls Position Sync
11 0 pls Speed Sync
12 0 pls JOG Low Speed
13 0 pls JOG High Speed
14 0pls Inching
Ar 1 b Enradar n a7
Moniicring Teaching Command J Posifon Parameder H-Aois Deia Y-Axis Data J
Stop Monitor l [ Write l [ Fead ] [ Save F'miectl
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 Data 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 puts typ 9 ©:p peed)
No. Inputs the number of step for multiple teaching (1~16)
Value Input value for teaching
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(3) Positioning Monitoring Window

* The monitoring window on the right of the monitoring package displays the current status according to the

positioning command.
« The information displayed in the positioning monitoring window is as follows.

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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Iltem Displays
DOG DOG signal status of the axes
HOME Origin signal status of the axes
INPOSITION INPOSITION signal status of the axes
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10.3 Parameter/Operation Data Setting Using Monitoring Package

You can change the positioning parameter and operation data of XGB PLC and do test operation by using the XGB

monitoring package.

10.3.1 Changing the Position Parameter

(1) How to Change the Parameter

* You can change the position parameter by using the position monitoring package. Note that you can’t change the
parameter during output because PLC can’t save parameter in flash memory.

« If you select ‘Position Parameter’ tab in the positioning monitoring package, the window appears where you can

change the positioning basic parameter and the origin/manual parameter and the parameter saved in XG5000 is

displayed as well.

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

tem | X Axie | ¥ Axis [~
Pulze Output Mode 0: CVWICCWY: 0: CVWICCWY:
MCode Output Mode 0: None: 0: None:
Bias Speed 1 pleis 1 pleis
Speed Limit 2000000 plsis 2000000 plsis
ACC Noi 500 ms 500 ms
DEC No.1 500 ms 500 ms
ACC No.2 1000 ms 1000 ms
DEC No 2 1000 ms 1000 ms
Basic - -
Parameter ACC No.23 1500 ms 1500 ms
DEC No.3 1500 m= 1500 m=
ACC No.g 2000 ms 2000 ms
DEC No.4 2000 ms 2000 ms
S Upper Limit 2147483847 pls 2147483847 pls
S Lowver Limit -214T7483648 pls -214T7483648 pls
Backlazh Compenzation 0 plz 0 plz
SV Limit Detect 0: No Detect 0: No Detect
Pos. Comp. Condition 0: Dwelt 0: Dwelt
Upper/Lower Limit 1. Uze 1. Uze
Home Method 0: DOG/HOME(QFF) 0: DOG/HOME(OFF}
Home Direction 1: Cow 1: COW:
Home Address 0 pl= 0 pl=
Home High Speed 5000 plsis 5000 plsis
Homel Home Low Speed 500 plsiz 500 pleiz
Manual Home compensation 0 plals 0 plais
Parameter Homing ACC Time 1000 ms 1000 ms
Homing DEC Time 1000 me 1000 me
DWELL Time 0 ms 0 ms
10 Hinh Sneed 2000 nigie £000 niais ¥
Monitoring Teaching Command Position Parameter ] ¥-Bxis Daia Y-Auxis Daia ]
[ Write ] [ Fead ] [ Save F'ro\ect]

« 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.

* 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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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. Spae:! Dwel time Cir. int. Cir.int Cir.. int. ]
(pulse) point(pulze) mode no. no. (pleis) (ms) turns dir. size.

1 ABS END POS SIN i} o i} MiD 0 No.1 No.1 1 0 o cwW Arc<120
2 ABS END POS SIN [t} o [t} MiD 0 No.1 No.1 1 0 o cwW Arc<120
3 ABS END POS SIN o o o MiD 0 No.1 No.1 1 0 o CW Arc<120
4 ABS END POS SIN o o o MiD 0 No.1 No.1 1 0 o CW Arc<120
5 ABS END POS SIN 0 0 0 MiD 0 No.1 No.1 1 0 0 cw Arc=180
i} ABS END POS SIN 0 o 0 Mo 0 No.1 No.1 1 0 0 CW Arc<180
T ABS END POS SIN 1} o 1} Wi 0 No.1 No.1 1 0 o CW Arc<180
8 ABS END POS SIN 1} o 1} Wi 0 No.1 No.1 1 0 o CW Arc<180
9 ABS END POS SIN 1} o 1} Wi 0 No.1 No.1 1 0 o CW Arca180
10 ABS END POS SIN 1} o 1} Wi 0 No.1 No.1 1 0 o CW Arca180
il ABS END POS SIN 1} o 1} Wi 0 No.1 No.1 1 0 o CW Arc<180
12 ABS END POS SIN o o o Wi 0 No.1 No.1 1 0 o CW Arc<180
13 ABS END POS SIN o o o MiD 0 No.1 No.1 1 0 o cwW Arc<120
14 ABS END POS SIN o o o MiD 0 No.1 No.1 1 0 o cwW Arc<120
15 ABS END POS SIN i} o i} MiD 0 No.1 No.1 1 0 o cwW Arc<120
16 ABS END POS SIN [t} o [t} MiD 0 No.1 No.1 1 0 o cwW Arc<120
A7 ABS END POS SIN [t} o [t} MiD 0 No.1 No.1 1 0 o cwW Arc<120
18 ABS END POS SIN o o o MiD 0 No.1 No.1 1 0 o CW Arc<120
19 ABS END POS SIN o o o MiD 0 No.1 No.1 1 0 o CW Arc<120
20 ABS END POS SIN 0 o 0 Mo 0 No.1 No.1 1 0 0 CW Arc<180
21 ABS END POS SIN 0 o 0 Mo 0 No.1 No.1 1 0 0 CW Arc<180
22 ABS END POS SIN 1} o 1} Wi 0 No.1 No.1 1 0 o CW Arc<180
23 ABS END POS SIN 1} o 1} Wi 0 No.1 No.1 1 0 o CW Arc<180
24 ABS END POS SIN 1} o 1} Wi 0 No.1 No.1 1 0 o CW Arca180
25 ABS END POS SIN 1} o 1} Wi 0 No.1 No.1 1 0 o CW Arca180

26 ABS END POS SIN 1} o 1} Wi 0 No.1 No.1 1 0 o CW Arc<180 3

Monitoring Teaching Command Pogiion Parameter X-Axis Data I Y-Axis Data I
wirite ] [ Read ] [ Save Prn|act]




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

Error I .
Code Error Description Solutions
: . . . 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 Operate _Wlth lower speed Ilimit of Circular
. . Interpolation
interpolation can not be executed.
Extended Parameter software upper/lower limit S/W upper limit of Extended Parameter should be

111 PP 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,

exceeds the range.

1: With, 2: After. Select one among three.

(2) Error Information of Home/Manual Operation Parameter

Eggé Error Description Solutions
Set Jog high speed of Manual operation
121 Jog high speed value of Manual operation parameter to be greater than or equal to Jog low
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. ] . .
og 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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(3) Error Information of Common Parameter

Error _ .
Code Error Description Solutions
Encoder type value of Common parameter | Set Encoder input signal of Common parameter to
141
exceeds the range. be between 0 and 2.
L4s | Encocer maximin vaiue o common parameter |56 0006 1 vk smaler e W valie, e
Exceeds the range. position

(4) Error Information of Operating Data

Eggé Error Description Solutions
151 (NJgte?;/tz;lcl)Igtzjlgtg)asse‘t‘&?eratlon speed value of Set operation speed to be greater than “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.
153 Operation speed of Operation data is set less | Set operation speed to be greater than or equal
than bias speed. to bias speed set in Basic Parameter.
155 Exceeds End/Keep/Continuous operation Set one from operation pattern (0:End, 1:Go on,
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
el 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 Execute again once writing of parameter or
175 writing sending-parameters or operating-data operating data are done 9 P
from XG5000. ]
Can't execute instruction writing data in flash | Execute again after finishing writing in flash memory
176 memory because PLC is writing in flash
memory by WRT instruction or Write
Parameter of XG5000.

(6) Error Information of Positioning command and Step control

Error I .
Code Error Description Solutions
201 Not possible to carry out Homing command in | Check if command axis is in operation when the
the state of in operation. Homing command is executed.
Not possible to carry out Homing command in | Check if axis is in the state of output inhibition when
202 T . )
the state of output inhibition. Homing command is executed.
211 Not possible to carry out Floating origin setting | Check if command axis is in operation when
command in the state of in operation. Floating origin setting command is executed.
Not possible to carry out Direct Start command | Check if command axis is in operation when
221 . X X . ;
in the state of in operation. Direct Start command is executed.
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.
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Error

Error Description Solutions
Code
. . Check if M code signal of command axis is ON
223 i':'\%gﬁ;g%ﬁwcé%:g,\? irect Start command when Direct Start command is executed. MOF
) command 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.
Not possible to carry out Indirect Start Check if.M code signal of pommand axis is ON
233 command in the state of M Code ON when 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
236 Not possible to carry out Continuous operation |as speed control in the middle of Continuous
of Indirect Start at speed control. operation of position control among Operation data
and operation pattern is set as Continuous.
; T . interpolation command is executed.
interpolation is in operation.
Not possible to carry out L!near in;erpol_ation Check if subordinate axis 1 is in operation when
242 Start in the state that su_bordlnate axis of linear 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.
gtoaf rtp?ﬁs?#e: tgt:taerrxhg?t '\I;Ilneca:)r dlentesrigﬁgtloor; Check if_ M Co_de signal'of subordinate _axis 1is ON
248 subordinate axis 1 of Linear interpolation is when Linear interpolation command is executed.
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 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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Error

Error Description Solutions
Code
Not available to carry out absolute coordinate
Not possible to carry out positioning operation opera'tion in the origin unsettled state. Check _the
of absolute coordinate in the state that coordlnate_of step to operate and the current origin

251 subordinate axis of Linear interpolation is determmatlon statg. Avallable'tq carry ou.t apsolute
origin unsettled coorc_Jlnate operation after origin determlnatlon 'by

' Homing command or floating origin setting
command.
In case that main axis and subordinate axis is Check if the_ s_ubordi'nate axis is nOF a;ssigngd, or

253 set wrong in Linear interpolation only one axis is assigned, or no axis is assigned

' when Linear interpolation command is executed.

257 Moving amount of main and sub axes are set | Check if moving amount of main and sub axes are
as 0 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
Error of radius setting from radius circular Set. radi_us setting from circular interpolation .

270 interpolation main axis operating data for 80% bigger than its

' half distance of beginning point to end point.

271 i':Ot taoessgl:téo %ﬁgty c:;t;tier]ar g‘xtiirp?:?t'%?r;j?; pheck if'main axis is' in operation when circular
. o . interpolation command is executed.
interpolation is in operation.

. 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
Not possible to carry positioning operation of opera'tion in the origin unsettled state. Check _the
absolute coordinate in  the state that coordlnate_of step to operate and the current origin

218 subordinate axis of circular interpolation is determmatlon statg. Avallable'tq carry ou.t apsolute
origin unsettled coorc_jlnate operation after origin determlnatlon 'by

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.
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Eggé Error Description Solutions
th pO_SSIb|e to carry oqt the opgratlon if start Check if the center point or middle point is set as the
284 point =center point (rr_nddle pqlnt)_or center same point as start point or end point in circular
point (middle point) =end point in circular |: .
: . interpolation.
interpolation.
. o : Check if circular interpolation method of Common
s | B PO D oL POSSbIe | paameter s et a5 midle it o raus) and ¥
. . the position of start point is not the same as end
interpolation. point.
The radius of the circle to carry out circular
286 Radius setting error in circular interpolation. interpolation operation is 1 ~ 2147483647. Check if
radius is in the range.
Not possible to carry out the operation as Check if ci_rcular interpqlation method of Common
287 linear profile comes out of circular param_eter Is set as M|ddle' point and.the middle
. X point is set to be aligned with start point and end
interpolation. point.
290 Since angular velocity is greater than 90°, Set operation speed lower than 90° for circular
correct circle cannot be drawn. Interpolation angular velocity.
Not possible to carry out Simultaneous Start C.hECk if the Error occurred axi§ is ingluded i.n
291 command in the state of in operation Simultaneous Start command and if there is no axis
' in operation when the command is executed.
292 Not possible to carry out Simultaneous Start | Check if axis is in the state of output inhibition when
command in the state of output inhibition. Simultaneous Start command is executed.
Check if the Error occurred axis is included in
293 Not possible to carry out Simultaneous Start | Simultaneous Start command and if M Code signal
command in the state of M Code ON. is ON when the command is executed. Available to
make M Code OFF by MOF command
Check if the Error occurred axis is included in
. Synchronous Start command, and if the goal
294 lglc?rtrﬁgiﬂblfn toca::irythc;:t tsrg;ghric;norzjj Sgt;:: position of operation data of the s_t_ep to operate is
position not the same as _the current position f_or absolute
' coordinate and is set as “0" for incremental
coordinate.
Check if only one axis of Simultaneous Start
296 In case that Simultaneous Start command axis | command is assigned. The axis assignment address
setting is wrong. means 0 bit: X axis, 1 bit: Y axis and each bit is set
as “1” for axis assignment.
) ; control switching command is executed.
in operation.
Not possible to carry out Speed/Position | Check if the axis is ‘speed control’ state when
302 control switching command not in the state of | speed/position control switching command is
speed control. executed.
Not possible to carry out Speed/Position | Check if the axis is in operation by subordinate axis
303 control switching command at subordinate axis | of Synchronous Start operation when speed/position
of Synchronous Start operation. control switching command is executed.
304 | contral switching command i goal positon s | Ceck Ifthe goal positon is 0 when speed fpositon
0 control switching command is executed.
311 zlc?r:trcﬁossvsvli?clzﬁingococrﬁ:;);nccj)ur:otpir(:stﬁgns{;?geo?‘ Check if the axis is ‘stop’ state when position/speed
) ; control switching command is executed.
in operation.
Not possible to carry out Position/Speed | Check if the axis is in operation by subordinate axis
312 control switching command at subordinate axis | of Synchronous Start operation when position/speed

of Synchronous Start operation.

control switching command is executed.
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Eggé Error Description Solutions
Not possible to carry out Position/Speed | Check if the axis is in circular interpolation operation
313 control switching command in the state of | when position/speed control switching command is
circular interpolation operation. executed.
Not possible to carry out Position/Speed | Check if the axis is in linear interpolation operation
314 control switching command in the state of |when position/speed control switching command is
Linear interpolation operation. executed.
Not possible to carry out Position/Speed | Execute Position/Speed switching command before
316 switching command in the state of decreasing |the decreasing of axis, while in increasing section or
section. regular section.
Not possible to carry out Position/Speed | Execute Position/Speed switching command while
317 switching command when it is not either at the |the commanding axis is positioning control or
positioning control or inching operation inching operation
Not possible to carry out deceleration stop |Not possible to carry out deceleration stop
322 : : : -
command in the state of Jog operation. command in the state of Jog operation.
. Check if the axis is in operation when Synchronous
ars | NOLPoSEe o oy et S elnoncus et Y | St by posion commana
" | executed.
342 Not possible to carry out Position Sync. | Check if axis is in the state of output inhibition when
command in the state of output inhibition. Position Sync. command is executed.
Not possible to carry out Position Sync Che_c'k if the M Code signa}l of the axis is QN when
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.
346 l:c?rtnmp;rfjlli)r!eth;ost(;?g{ha?utthepgrsigzgnofergicn- Check if main axis is in the o_rigin unsettled state
L when Position Sync. command is executed.
axis is not settled.
There is error in setting main axis/subordinate Check if main axis of Position 'Sync. 'comr.na.nd IS set
347 axis of Position Sync. command as the same as command axis. Main axis is set by
' ) 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
350 | command in the tate of in operaton of main | EXECULE Speed Sync. command while main axis
axis. Is not operating when it is state of stop.
. Check if the axis is in operation when
' 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.
Not possible to carry out Speed Sync Check if the M Code signgl of the axis is QN when
353 command in the state of M Code ON " | Speed Sync. command is executed. Available to
) make M Code OFF by MOF command.
There is error in setting main axis/subordinate Check if main axis of Speed Sync. .Comma.”d Is set
355 axis of Speed Sync. command as the same as command axis. Main axis is set by
) ' writing O(X axis),1(Y axis) to the setting address.
356 There is error in main axis ratio/second axis Check if main axis ratio or sub axis ratio is set as 0.

ratio value
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Appendix 1 Positioning Error Information & Solutions

Error
Code

Error Description

Solutions

357

The speed of Speed Sync. Command cannot
exceed its speed limit.

Set low for main axis ratio/second axis ratio values
so that the value would not exceed its limitation.

361

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

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

362

Not possible to carry out Position Override
command not in the state of in dwell.

Check if the axis is in dwell when Position Override
command is executed.

363

Not possible to carry out Position Override
command not in the state of positioning
operation.

Check if the axis is in operation by position control
when Position Override command is executed.

364

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

Check if the axis is in Linear interpolation operation
when Position Override command is executed.

365

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

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

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.
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Appendix 1 Positioning Error Information & Solutions

Eggé Error Description Solutions
201 Not possible to carry out Inching command in | Check if the axis is in operation when Inching
the state of in operation. command is executed.
411 Not possible to carry out Jog Start command in | Check if the axis is in operation when Jog Start
the state of in operation. command is executed.
441 Not possible to carry out Start step no. Change | Check if the axis is in operation when Start step no.
command in the state of in operation. change command is executed.
Exceeds the step assgrment ange of St | K T e Seilng sep vl OF SUr 968 o
442 step no. Change/Repeat Operation Start step assig?\ment command ig grea?er than or e ualpto 1
no. assignment command. 9
and less than or equal to 150.
451 Not possible to carry out Current Position | Check if the axis is in operation when Current
Preset command in the state of in operation. position preset command is executed.
Not possible to set the auxiliary position data : . .
sz | YA ot of range o sofware hghtow it | CDECK 1 0 PeSton vae of crentposon pree
while Current Position Preset command is .
executed. set in Extended Parameter.
461 Not possible to carry out Position Teaching | Check if the axis is in operation when Position
command in the state of in operation. teaching command is executed.
e | Mot possble 1o cany ot Teacning Ay | LT 16 1o f eacting Ry e
command for the data over 16.
less than or equal to 16.
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
465 Error from step number appointing which are Make sure step for teaching operation is smaller
about to execute teaching operation. than 150 or same as 150.
466 Teaching list error for multi teaching | Execute teaching command after set teaching
command. data list as 0: 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.
Eliminate reason of emergency stop and
481 Internal emergency stop 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.
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Appendix 1 Positioning Error Information & Solutions

Error o .
Code Error Description Solutions
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
511 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 change 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 cqmmgnd cgnnot be done becau;e Execute Encoder preset when the encoder
532 of the axis which using encoder as a main ) T .
axis using axis is not operating
The position of Encoder preset exceeds from Execute Encoder preset command after set
534 P P 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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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.

(1) Anytrouble attributable to unreasonable condition, environment or handling otherwise specified in the manual,
(2) Any trouble attributable to others’ products,

(3 Ifthe product is modified or repaired in any other place not designated by the company,

(4) Due to unintended purposes

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

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

Environmental Policy

LS Industrial Systems Co., Ltd supports and observes the environmental policy as below.

Environmental Management About Disposal

LS Industrial Systems considers the LS Industrial Systems’ PLC unit is designed to
environmental preservation as the preferential protect the environment. For the disposal,
management subject and every staff of LS ~S=—=— separate aluminum, iron and synthetic resin

Industrial  Systems use the reasonable (cover) from the product as they are reusable.
endeavors for the pleasurably environmental
preservation of the earth.




LS values every single customers.

Quality and service come first at LSIS.

Always at your service, standing for our customers.

http://eng.Isis.biz

LS Industrial Systems

10310001008

» HEAD OFFICE
LS tower, Hogye-dong, Dongan-gu, Anyang-si, Gyeonggi-do
1026-6, Korea http://eng.Isis.biz e-mail: cshwang@lsis.biz
Tel. (82-2)2034-4689, 4888  Fax.(82-2)2034-4648
m LS Industrial Systems Tokyo Office >> Japan
Address: 16F, Higashi-Kan, Akasaka Twin Towers 17- 22,
2-chome, Akasaka, Minato-ku, Tokyo 107-8470, Japan
Tel: 81-3-3582-9128  Fax: 81-3-3582-2667
e-mail: jschuna@lsis.biz
m LS Industrial Systems Dubai Rep. Office >> UAE
Address: P.0.BOX-114216, APl World Tower, 303B, Sheikh
Zayed road, Dubai, UAE. e-mail: hwyim@lsis.biz
Tel: 971-4-3328289  Fax: 971-4-3329444
m LS-VINA Industrial Systems Co., Ltd. >> Vietnam
Address: LSIS VINA Congty che tao may dien Viet-Hung
Dong Anh Hanoi, Vietnam e-mail: srjo@hn.vnn.vn
Tel: 84-4-882-0222  Fax: 84-4-882-0220
m LS Industrial Systems Hanoi Office >> Vietnam
Address: Room C21, 5th Floor, Horison Hotel, 40 Cat Linh,
Hanoi, Vietnam
Tel: 84-4-736-6270/1 Fax: 84-4-736-6269
m Dalian LS Industrial Systems co., Ltd, >> China
Address: No. 15 Liaohexi 3 Road, economic and technical
development zone, Dalian, China e-mail: lixk@Igis.com.cn
Tel: 86-411-8273-7777  Fax: 86-411-8730-7560

m LS Industrial Systems (Shanghai) Co., Ltd. >> China
Address: Room E-G, 12th Floor Huamin Empire Plaza,
No. 726, West Yan’an Road, Shanghai, China
Tel: 86-21-5237-9977
m LS Industrial Systems(Wuxi) Co., Ltd. >> China
Address: 102-A National High & New Tech Industrial
Development Area, Wuxi, Jiangsu, China  e-mail: Xugh@lgis.com.cn
Tel: 86-510-534-6666  Fax: 86-510-522-4078
m LS Industrial Systems Beijing Office >> China
Address: B-tower 17th Floor, Beijing Global Trade Center building,
No. 36, BeiSanHuanDong-Lu, DongCheng-District, Beijing, China
Tel: 86-10-5825-6025
m LS Industrial Systems Guangzhou Office >> China
Address: Room 1403, 14F, New Poly Tower, 2 Zhongshan Liu
Rad, Guangzhou, China e-mail: zhangch@Igis.com.cn
Tel: 86-20-8326-6754  Fax: 86-20-8326-6287
m LS Industrial Systems Chengdu Office >> China
Address: Room 2907, Zhong Yin B/D, No. 35, Renminzhong(2)-
Road, Chengdu, China e-mail: hongkonk@vip.163.com
Tel: 86-28-8612-9151  Fax: 86-28-8612-9236
m LS Industrial Systems Qingdao Office >> China
Address: 12th Floor, Guodong building, No52 Jindun Road,

Chengdu, China e-mail: bellkuk@hanmail.net
Tel: 86-532-580-2539  Fax: 86-532-583-3793

# LS Industrial Systems constantly endeavors to improve its product so that 20010.1
Information in this manual is subject to change without notice.

(© LS Industrial Systems Co., Ltd 2009 All Rights Reserved.



	Revision History
	Contents
	Chapter 1 Overview
	1.1 Characteristics
	1.2 Purpose of Positioning Control
	1.3 Signal Flow of Positioning Module
	1.4 Function overview of positioning module

	Chapter 2 Specifications
	2.1 General Specifications
	2.2 Performance Specifications
	2.3 External I/O Interface Specifications
	2.4 The Name of Each Part
	2.5 Connection to XGT Servo System

	Chapter 3 Operation Order and Installation
	3.1 Installation
	3.2 Notices in Wiring

	Chapter 4 Positioning Parameter & Operation Data
	4.1 Parameter & Operation data
	4.2 Basic Parameter
	4.3 Home/Manual parameter
	4.4 Common Parameter
	4.5 I/O Signal Parameter
	4.6 Operation Data

	Chapter 5 Internal Memory and I/O Signal
	5.1 Internal Memory
	5.2 I/O Signal

	Chapter 6 Command
	6.1 Contents of General Command
	6.2 Dedicated Commands
	6.3 Use of Dedicated Command

	Chapter 7 Function Block
	7.1 Common Issues of Function Block
	7.2 Function Block of Positioning Module
	7.3 Function Block related to Module Information Read
	7.4 Parameter/Operation Data Teaching Function Block
	7.5 Start/Stop Function Block
	7.6 Manual Operation Function Block
	7.7 Synchronization Start Function Blocks
	7.8 Modification Function Block
	7.9 Error Function blocks
	7.10 Other Function Blocks

	Chapter 8 Program
	8.1 Example of XBC Programming
	8.2 Example of IEC type Programming

	Chapter 9 Functions
	9.1 Homing
	9.2 Positioning Control
	9.3 Manual Operation Control
	9.4 Synchronous Control
	9.5 Modification Function of Control
	9.6 Auxiliary Function of Control
	9.7 Data Modification Function

	Chapter 10 Positioning Monitoring Package
	10.1 Positioning Monitoring Package
	10.2 Menus and Functions of Positioning Monitoring
	10.3 Parameter/Operation Data Setting Using Monitoring Package

	Appendix 1 Positioning Error Information & Solutions

