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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 by using the product properly and safely.

» Precautious measures can be categorized as “Warning” and “Caution”, and
each of the meanings is as follows.

A\Narn in This symbol indicates the possibility of serious injury
g or death if some applicable instruction is violated

This symbol indicates the possibility of severe or
ACautlon slight injury, and damages in products if some
applicable instruction is violated

Moreover, even classified events under its caution category may develop into
serious accidents relying on situations. Therefore we strongly advise users to
observe all precautions properly just like warnings.

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

After reading this user’s manual, it should be stored in a place that is visible
to product users.
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Safety Instructions when designing
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/NWarning

» Please, install protection circuit on the exterior of PLC to protect

the whole control system from any error in external power or PLC

module. Any abnormal output or operation may cause serious problem
in safety of the whole system.

Install applicable protection unit on the exterior of PLC to protect
the system from physical damage such as emergent stop switch,
protection circuit, the upper/lowest limit switch, forward/reverse
operation interlock circuit, etc.

If any system error (watch-dog timer error, module installation error,
etc.) is detected during CPU operation in PLC, the whole output is
designed to be turned off and stopped for system safety. However,
in case CPU error if caused on output device itself such as relay or
TR can not be detected, the output may be kept on, which may
cause serious problems. Thus, you are recommended to install an
addition circuit to monitor the output status.

» Never connect the overload than rated to the output module nor

allow the output circuit to have a short circuit, which may cause a

fire.

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

» In case of data exchange between computer or other external

equipment and PLC through communication or any operation of
PLC (e.g. operation mode change), please install interlock in the
sequence program to protect the system from any error. If not, it
may cause abnormal output or operation.
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Safety Instructions when designing
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/\ Caution

» 1/O signal or communication line shall be wired at least 200mm

away from a high-voltage cable or power line. If not, it may cause
abnormal output or operation due to noise.

Safety Instructions when designing
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/\ 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 or flames may be caused.

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

Be sure that each module of PLC is correctly secured. If the
product is installed loosely or incorrectly, abnormal operation, error or
dropping may be caused, also unusual contact with cable is may
cause abnormal operation due to poor contact.

If lots of vibration is expected in the installation environment,
don’t let PLC directly vibrated. Electric shock, fire or abnormal
operation may be caused.

Don’t let any metallic foreign materials inside the product, which
may cause electric shock, fire or abnormal operation..
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Safety Instructions when wiring
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/N\Warning

» Prior to wiring, be sure that power of PLC and external power is

turned off. If not, electric shock or damage on the product may be
caused.

» Before PLC system is powered on, be sure that all the covers of

the terminal are securely closed. If not, electric shock may be caused

&Caution

Let the wiring installed correctly after checking the voltage rated
of each product and the arrangement of terminals. If not, fire,
electric shock or abnormal operation may be caused.

Secure the screws of terminals tightly with specified torque when
wiring. If the screws of terminals get loose, short circuit, fire or abnormal
operation may be caused. And if the screws of terminals too tighten, it
may cause dropping of product, short circuit, or abnormal operation
may be caused due to damage of screw or module.

Surely use the ground wire of Class 3 for FG terminals, which is
exclusively used for PLC. If the terminals not grounded correctly,
abnormal operation 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.

Connector of extension connection is using designated tools pressing
or properly soldering.
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/N\Warning

» Don’t touch the terminal when powered. Electric shock or abnormal
operation may occur.

» Prior to cleaning or tightening the terminal screws, let all the
external power off including PLC power. If not, electric shock or
abnormal operation may occur.

» Please connect the battery accurately and Don’t let the battery

recharged, disassembled, heated, short or soldered. Heat,
explosion or ignition may cause injuries or fire.

ﬁCaution

» Don’t remove PCB from the module case nor remodel the 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 installations or cell phone at least 30cm away
from PLC. If not, abnormal operation may be caused.

» Before use edit function during operate, make sure to carefully read and
understand the User’s Manual. If not, it may be caused damage to the
product or accident due to disoperation.

» Do not drop and give an impact to battery. It may be caused leak of liquid
of inside battery due to damage the battery. Do not use any battery
that had been fell on the floor or had been shocked. Also let skilled

worker take in charge of the operation of changing battery.

\L J
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/N\ 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 LSIS.,Ltd.

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

The User’'s Manual describes the product. If necessary, you may refer to the following description and order
accordingly. In addition, you may connect our website(http://www.Isis.com/) and download the information as
a PDF file.

Relevant User's Manuals

No. of User’s
Title Description
Manual
XG5000 user’s It describes how to use XG5000 software about online functions
manual such as programming, printing, monitoring and debugging when 10310000512
(for XGK/XGB) using XGB series products.
XG5000 user’s It describes how to use XG5000 software about online functions
manual such as programming, printing, monitoring and debugging when 10310000834
(for XGI/XGR/XEC) | using XGB (IEC language) series products
XGK/XGKB it is th 't . ain
_ t is the user's manual for programming to explain how to use
Instructions & ] ) ) 10310000510
) instructions that are used PLC system with XGB CPU.
Programming
XGI/XGR/XEC it is th 't . ain
_ t is the user's manual for programming to explain how to use
Instructions & ] ) ] 10310000833
) instructions that are used in XGB (IEC language) CPU
Programming
XGB hardware It describes power, 10, extension specification and system 10310000693
configuration, built-in high speed counter of XGB main unit.
It describes power, 10, extension specification and system
XGB hardware (IEC) ) _ o ) _ 10310000983
configuration, built-in high speed counter of XGB (IEC) main unit.
It describes how to use the analog input, analog output,
XGB Analog - urai i 10310000920
temperature input module, system configuration and built-in PID
user's manual
control for XGB basic unit.
It is the user’s manual about XGB Cnet I/F that describes built-in
XGB Cnet I/F communication function and external Cnet I/F module of XGB | 10310000816
basic unit
XGB FEnet I/F It describes how to use XGB FEnet I/F module. 10310000873
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Chapter 1 General

Chapter 1 General

XGB series transistor output type contains 2 positioning axes. This manual describes the specifications and

usage of positioning.
1.1 General
1.1.1

The purpose of position function is to exactly move an object from the current position to a designated
position and this function executes highly precise position control by sending a position pulse string
signal to types of servo drive or stepping motor control drive. For applications, it may be widely used;
for instance, machine tools, semiconductor assembling machine, grinder, small machine center, lifter

Purpose of position function

and etc.
— XGB — Servol/Stepping Driver —
B | o ——
. _MLrrnnn stig .
SN el i @ .
-'-‘;" "' igliglig CW Pulse _ : :_ |
—— String | —]
M CowW Puks Ec £ a1
String
< XGB positioning function general >
— KGB — — Stepping driver Stepping
motor
LALALLLA st Pulse y Fulse h
s generator T AMP
Drirection
S [
Program
setting data — Servo driver Servo motor
igligliygl CW pulse
strng F
e PG
Fesdback pul=d

< Positioning system inner block diagram >
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Chapter 1 General

1.1.2 Features

Positioning function features the followings.

(1) Max. two axis, 100kpps positioning
- XGB PLC can execute positioning of up to 2 axes with up to 100kpps.

(2) Diversity of positioning function

- XGB PLC contains various functions necessary for position system such as position control at any

temporary position or constant speed operation.

(a) Operation data containing position address, operation method and operation pattern may be set
up to 80 steps per axis (based on “H” type). It executes position function by using this operation
data.

(b) Linear control is available by using each operation data

- The control can also perform single position control by one operation data and continuous
position control by several operation data

(c) linear interpolation control is available.

(d) According to operation data and control types designated by parameters, position control, speed
control, position/speed switching control and position/speed switching control are available

(e) It also provides various home return functions.

1) Home return can be chosen among the following three.

* Origin detection after DOG Off
= When DOG On, Origin detection after deceleration

* Origin detection by DOG
2) temporary position can be set as machine’s origin by using floating origin setting function.

(3) Easy maintenance
- It saves data such as position data and parameter into flash memory of main unit permanently.
- The modified data during positioning can be preserved in the flash memory by application
instruction (WRT/APM_WRT instruction).

(4) XG5000 can perform self-diagnosis, monitor and test.
(a) Diagnosing of 1/O signal line.
(b) It can test all functions of built-in positioning or check the current operation status without
program through special module monitoring
(c) It is easy to take action because the user can check error by error occurrence flag (ChO:
K4201, ,%KX6721 Chl: K4301, %KX6881) and error code (ChO: K427, %KWA427 Chl:
K437, %KW437) easily.

XGB positioning system Reference
Mo, 2 *For parameter setting, refer to Ch3.2 and
- £ A% for operation data setting, refer to Ch3.3.
XGB series *For instruction of positioning, refer to Chb.
) _ . *For I/O signal, refer to Chl.4.
= T — —
| t

1-2



Chapter 1 General

1.2Performance specifications

1.21

Performance specifications of XGB built-in positioning

The performance specifications of positioning function are as follows.
Here standard type indicates XBM-DNooS/ XBC-DNLILIS(U) and high end type indicate XBC(XEC)-DNooH.
Each type is indicated as ‘S’ type and ‘H’ type.

Type
Item

XGB Basic Unit (Transistor output )

Standard type (“S” type) | High-end type (“H” type)

No. of control axis

2 axes

Interpolation

2 axes linear interpolation

Pulse output method

Open collector (DC 24V)

Pulse output type

Pulse + Direction

Pulse + Direction CWI/CCW output

Control type

Position control, speed control, speed/position switching,
switching

position/speed

Control unit

Pulse

Position data

30 data areas per axis

(operation step no. 1 ~ 30)

* XBC-DNooS(U) supports 80
data areas per axis

80 data areas per axis
(operation step no. 1 ~ 80)

Setting through Embedded parameter of XG5000 - permanent
auto-preservation

Setting through dedicated monitoring package
preservation by PADT instruction

Setting - permanent

method

Setting through K area dedicated for positioning
- permanent preservation by application instruction
(WRT/APM_WRT instruction)

Positioning monitor

Special module monitoring of XG5000 / monitoring by K area

Parameter, operation data - Flash memory
K area >RAM (super capacitor back up for S type/ battery back up for H type)

Back-up (Saving them in the flash memory is available by application
instruction(WRT/APM_WRT))
3 | Position method Absolute method / Incremental method
D,
g |Posiionaddress | , ;47 183 648 ~ 2,147,483,647(Pulse)

range

Speed range

1 ~ 100,000pps(1pps unit)

Acc/dec processing

Trapezoid-shaped

Acc/dec time

1 ~ 10,000 ms (selectable from 4 types of acc/dec patterns)

Max. output pulse

100 kpps

Max. connection distance

2m

< Performance specifications >
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1.3Operation Sequence of Positioning

1.3.1 Operation Sequence of Positioning

Operation sequence is as follows.

Surmmary of builtin positicning

|4 Chedk the summary of XGB built-in positioning.
=Chedk the general mntents such as characieristic,
perfomance spedfimtion of XGB pesitioning function
XBM-DN**S: V1.2 or above
XBC-DN**H: V2.2 or above

i i Install XG5000 to use XGH
Installing FADT —* _"f'hi i »_Ersm:* XEC-DN*H: V3.0 or above
l = XBC-DN*S V3.4 or above
XEC-DN**S: V3.7 or above

Configuring pesitioning system |4 Selectdeice to configure positioning system
=Chedk the XIGB's pulse type and suitable devioe
(#GB supports open collector type)

¥
Wiring PLC, drver, exdernal device |—'Q'l."'.l'ire signal line such as power, | betwesn PLC and
* peripheral.

|- Set oxmmon parameter such as Home Method,

Setling positioning parameter
ACC/DEC time, ABS/INC ooordinates.

|

Setting servo parameter

|

| Supplying power |

-4 Set servo driver pammeter according to positioning
parameter of XGB

- Test the operation by using XG5000
=By 5000 spedal module monitor

Testing basic cperation

Chedking
emor code
+ ‘Writing program for positioning -4 Programming for positioning
¥
Executing positioning
Chedking
STl code
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1.3.2 Flow of position signal

Flow of position signal is as follows.

KE5000

Setting operation data,
positioning parameter

Te=st operation
-J0G

-Inching

-Indirect =tart
-Direct start
-Linear interpolation
-Po=ition =ync.
-Speed sync.

Positioning test
Ienitoring

XEE main unit

" Ex_tern al

Dog
Home
Upper limit
Loweer limit

Servo
driver

Motor

Control

target

Operation by
=envo driver

< XGB Positioning signal flow >
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1.41/0 Signal Allocation

1.4.1 Allocation of modular type input signal

In case of modular type, external 1/0 signal for built-in function is allocated as follows.

(1) Pin array of /0O connector

Pin array of 1/0 connector of XGB modular type transistor type basic unit is as follows.

Input  Output
(PO (P2
POO0O | P0OO8 P020 | P028
I O PO01 | PO09 PO21 | P029
PO02 | POOA P022 | PO2A
[- - - -}
- o P0O03 | POOB P023 | PO2B
o o poo4 | Pooc] |Po24 | Po2c
e = o |8 P005 | POODL. [P025 | PO2D
:: oo (- -] =
oe a0 o0 PO06 | POOE P026 | PO2E
i aall]lea poo7 | PooF | | Po27 | Po2F
COM | COM 12/24v | COM
onpe com | com | [12/2av| com
(2) Allocation of external input signal
Signal name :?c?ut contact - point Detall -
. detected at the falling edge of input contact
External lower | X axis PO000 point.
limit signal g g A g i
LimitL , etected at the falling edge of input contact
( ) Y axis P0002 point. Normally closed
q q he fall q o contact point
: etected at the falling edge of input contact | (g contact point
External upper X axis P0001 point. ( o)
limit signal
(LimitH) Y axis P0003 detected at the falling edge of input contact
point.
X axis P0004 When homing, detected at the rising edge
DOG signal
Y axis P0006 When homing, detected at the rising edge Normally open
contact point
X axis P0005 When homing, detected at the rising edge (A contact point)
ORIGIN signal
Y axis P0O007 When homing, detected at the rising edge
Input common | X/Y axis | COM Input common
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1.4.2

(3) Example of wiring the external input signal

Example of wiring the external input signal is as follows.

KGB main unit
Inner circuit

XGB main unit

Inner circuit

< Example of wiring the external input signal >
Allocation of modular type output signal

(1) Allocation of output signal

When using the positioning function, the output signal is allocated as shown below.

Signal name ol contact Detail -
point no.
Positioning X axis pulse string output contact
Xaxis | P0020 | point
(Open collector output)
Pulse output Positioning Y axis pulse string output contact
Y axis | P0021 | point Low Active and
(Open collector output) High Active is
Positioning X axis direction output contact | selectable in
Xaxis | P0022 | point parameter setting.
o (Open collector output)
Direction output Positioning Y axis direction output contact
Y axis | P0023 | point
(Open collector output)
XY DC12
External 24V axis Ay For external power (12/24V) supply
Output X/ Y COM Output common
common axis

(2) Example of wiring external input signal

Example of wiring external output signal is as follows.

I Lk

—

g

EEL== iﬁ
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1.4.3 Allocation of compact type (S/H type) input signal
In case of compact standard/high-end type, external input signal for built-in positioning is allocated as

follows

(1) /O terminal block array
Array of XGB transistor output type basic unit is as figure below.

Input (PO)
[e o[ [ =[]~ =@

@‘4&*‘4&5—' PIJ| PZ‘PJ'l‘ PEI PE| PA| F'Cl PE|IIH|2W|

|.M:1Eﬂ-2d-l1"| P2‘EI| P&lm‘?ﬁ‘ p2’?|m|m|m¢a‘ F'E‘DI PF ‘@

@e| Fa| p|par | Pz | poa | pes |com | pea | s | pex | P | coB
Output (F2)

* pased on XBC-DN32H

Input (PO)

[ [ = [ = [ [ [ = [= [ [ [

@[exfes [ [ [ [ [ [ [ [ [

P4

Alalalalalo Sl o
3| ] y L

-_|,L|. I""I""I"")i""l O G
TR G

sl D) e i) ] ] i) ] ) e )
Ve s s s R L A )

P41

|AO|CO~:‘.|.IJu'|PJD P.l.‘_"l P [PM[PM IBlPJ.&‘PJ.AlMI

@l Fa |m|nm1

Pd7

o] <[]

EEEE

Output (P4)
* based on XBC-DN30SU
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(2) Allocation of external input signal

Input contact point no.
Signal name Axis XBC-DN(P) XEC-DN(P) Operation content Reference
LICIS(UYH LICH
. Detected at the falling edge of input
External lower | X axis | PO008 %IX0.0.8 contact point
limit
(LimitL) Y axis | POOOA 961X0.0.10 Detected at the falling edge of input | Normally
OIANS: contact point. closed
Detected at the falli d f input contact point
. 0 etected at the falling edge of input | (8  contact
External upper | X @Xis | P0009 %61X0.0.9 contact point (0int
limit _ _ point
(LimitH) Y axis | POOOB %1X0.0.11 Detected at the falling edge of input
e contact point
Xaxis | P0O0OC %IX0.0.12 When homing, detected at rising edge
DOG signal
) 0 ) o Normally
Y axis | POOOE %1X0.0.14 When homing, detected at rising edge opened
contact point
X axis | POOOD %I1X0.0.13 When homing, detected at rising edge ('2 g contact
i
ORIGIN signal P
Y axis | POOOF %IX0.0.15 When homing, detected at rising edge
XIY .
Input common axis COM Input common terminal

(3) Wiring example of external input signal
In case of using positioning function of XGB compact main unit, wiring example of input signal is as
follows.

(XBC-DNLILIS(U)/H is used for example)

XGB main unit
Inner circuit

XGB main unit
Inner circuit

< XGB high-end positioning input signal wiring example >
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1.4.4

(1) Allocation of output signal
In case of using built-in positioning of XGB compact standard/high-end type main unit, output signal is
allocated as follows.

Allocation of compact type (S/H type) output signal

Input contact point no.

Operation content

Signal name XBC- XEC- Pulse + Direction Reference
axis | £55 | DNGP) DN(P) | mode CWI/CCW mode
LICIS(V) LICIS(UYH
Positioning X axis | X axis CW pulse
X o pulse string string output
axis P00020 P00040 #QX0.0.0 (Open collector (Open collector
Pulse output output) output)
(CW output) Positioning Y axis | Y axis CW pulse
Y P00021 P00041L %QX0.0.1 pulse string string output
axis (Open collector (Open collector .
Low Active and
output) output) X A
e High Active is
X axis direction . .
output contact X axis CCW pulse selectable in
X' | pooo22 | P00042 %QX0.0.2 | point string output parameter
— axis (Open collector setting
Direction (Open collector
output)
output output)
(ccw Y axis direction :
output) v output constant ztﬁg('sif\ﬁ/t pulse
.| Po0023 | P00043 %QX0.0.3 | point g oulp
axis (Open collector
(Open collector output)
output) P
External 24V X/Y p Termlnal for externa] power (12/24V) to
axis implement the transistor
Input X/Y COMO ~7 Output common terminal
common axis

* Standard type (XBC-DN(P)oaS(U)) supports only “pulse + direction mode”.

(2) Wiring example of external input signal

In case of using positioning function of XGB high-end basic unit, wiring example is as follows.

!
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1.51/0 wiring by using Smart Link Board

1.5.1

Smart link board

When using positioning function, easy wiring is available by connecting the I/O connector with smart
link board.
The available smart link and 1/O cable are as follows.

XGB Smart link Connection cable
Classification | Model Model Tgfep?r?' Model Length Content
xEM- SLT-
. . DN32S | SLP- For main unit connection
Mainunit — Pam- | T40p 0| Im 1 (20pin + 20Pin)
DN16S
SLT-
XBE- SLP-
DC32A | T40P 40 )C(:-IB-EOL m For extension module
pri
Extension 40 CT101- im
T40P
module XBE- XBE
For extension module
TN32A | g1 p. SLP- connection (40Pin)
40 CT101- im X .
RY4A Exclusive for relay built-in
XBE
SLP type

It describes wring of XGB, SLP-T40P and SLT-CT101-XBM.
For wring of other smart link boards or XGB extension module, refer to XGB user manual for hardware.

(1) SLT-T40P terminal array

Terminal array of SLP-T40P is as follows.

| = ==/
— S —
N —
’/V ) A A
LT |
= 1 = T =]\

B!

B2 ‘ B3 ‘ B4 ‘ 85 ‘ B6 | BT | B8 | B9 | B0 | B11 [ B2 [ B13 | B4 | BI5 | B | BI7 | B8 | B19

B20

‘AI|A2|AJ‘M‘A5|A6|A7|AB AQ‘MO‘MW A2 | A3 | Ald A15|A15|M7‘AIB

A1

2 |

ltem

Specification

Rated voltage

AC/DC 125[V]

Rated current | Max. 1[A]
Withstanding 600V 1min
voltage
Insulation | 10010 (pcs00V)
resistor
C.a.ble_ 1.25[mr’] or below
specification
Terminal/screw | M3 X 8L
Toraue 6.2 kg f.em  or
q above
Terminal | par ) 9av-0
material
Weight 1869
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(2) Wiring of SLT-T40P and XGB main unit
Wiring of XGB main unit through SLP-T40P and SLT-CT101-XBM is as follows

XBM-DN32S

SLT-CT101-XBM

SLP-T40P

At this time, relationship of XGB I/O signal and Smart link board terminal number is as follows.
The following figure describes signal allocation when SLT-CT101-XBM is used as connection cable.
When the user makes the cable, make sure that wring is done as figure below.

Bl | B2 | B3 | B4 | B5S | B6 | BY | B8 | B9 | B0 | BN | BI2 | B13 | BW | B15 | BIE6 | BI7 | B8 | BIS | B2

Al | AZ | A3 | A4 | AS | AG | AT | AB | A9 | AID | AN | AR2 | AI3 [ A4 | AIS | AIE | AIT | AIB | A19 | A20

P01 | POOS| POOS | POOT | CORMOY| PO0S | POOE) POOD | POOF | COMT | POET | POES | PORS | POET ;i POES( POZE | POZD | POEF | COM

P00 ( POOZ| POOS | POOG) COMO| POOS | PODA | POOC | PODE | COMT | POE0 | PORZ | PO24 | PORZE ;i POES | POZA | PORC| POZE | COM

-
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Chapter 2 General Specification

2.1 General Specification

General specification is as follows.

. Related
No. ltem Specifications
standards
Operatin
1 P 9 0~55°C
temperature
Storage
2 —25~+70°C
temperature
Operating )
3 o 5 ~ 95%RH, no condensation
humidity
4 | Storage humidity 5 ~ 95%RH, no condensation
If intermittent vibration exists -
Frequency Acceleration Amplitude Times
10 < f < 57Hz - 3.5mm
. Vibration 57< f < 150Hz 9.8m/s? — 10 times to
immunity If continuous vibration exists X,YandZ IEC61131-2
Frequency Acceleration Amplitude directions,
10 < f < 57Hz - 1.75mm each
57< f < 150Hz 4.9m/s? -
e Max. impact acceleration : 147 m/s?
6 Shocks e Time allowed : 11ms IEC61131-2
¢ Pulse waveform : half sine wave (3 times to X, Y and Z directions, each)
Rectangular AC: +1,500 V Test specifications
impulse noise DC: +900V of LSIS
Electrostatic . IEC61131-2
] Voltage : 4kV (contact discharge)
discharge IEC61000-4-2
e . Radiating
7 Noise immunity o IEC61131-2,
electronic field 80 ~ 1,000 Miz, 10V/m
) IEC61000-4-3
noise
. Power Digital/Analogue Input/Output,
Fast transient / Type o IEC61131-2
] module Communication interface
Burst noise IEC61000-4-4
Voltage 2kv 1kV
Environment Free of corrosive gas and dust
Altitude Lower than 2,000m
10 | Pollution degree | 2 and lower
11 | Cooling method | Natural air cooling type

1) IEC(International Electro technical Commission)
. International private group facilitating international cooperation of electric/electronic standardization, issuing
international standards and operating the compliance evaluation systems.

2) Pollution degree
: As an index representing the pollution degree of an environment to determine the insulation of a device,
pollution degree 2 generally means the status generating non-conductive contamination. However, it also
contains the status generating temporarily conduction due to condensation.
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2.2Power Specification

Power specification of XGB series main unit is as follows.
2.2.1

Modular type(XBM-DNooS) power specification

Item

Specification

Rated input voltage

DC24V

Input voltage range

DC20.4~28.8V(-15%, +20%)

Inrush current

70APeak Or below

Input Input current Max. 1A (Typ. 550 mA)
Efficiency 60% or above
Allowed temporary
1ms or below
cutoff
Output voltage DC5V (x2%)
Output

Output current

Max 1.5 A

Voltage status display When

power is normal, PWR LED On

Cable specification

0.75 ~ 2 mf

2.2.2 Compact standard type (XB(E)C-DR/DN/DPooS(U)) power specification
Specification
XB(E)C-
ltem XB(E)C- XB(E)C-
DR(N)(P)20S(U) DR/DNED?MOSU DR/DNEDLGOSU
/DR(N)(P)30S(U)
Rated input voltage | AC 100 ~ 240 V
Input voltage range AC85~264V(-15%, +10%)
Inrush current 50Apeak Or below
Input Input current 0.5A or below (220V), 1A or below (110V)
Efficiency 65% or above
Allowed temporary
10 ms or below
cutoff
Output DC5V_ | 15A 2A 2.5A
voltage DC24V | 0.3A 0.3A 0.5A
Output | Output pcsy | DC4.9 ~5.1V (£2%) | DC 4.9 ~ 5.15V (-2%, +3%)
voltage
DC24V | DC21.6~26.4 V(£10%)
ripple
Voltage status display When power is normal, PWR LED On
Cable specification 0.75 ~ 2 mm?

* For protection of power supply, use power supplier which

22

has maximum 4A fuse.
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2.2.3 Compact high-end type (XB(E)C-DR/DN/DPooH) power specification
Specification
XEC- XEC-
XBC- XBC-
em /DR32H DR32H DR64H DR64H
/DN32H /DN64H
/DN32H /DN64H
/DP32H /DP64H
Rated input
V0|tage AC 100 ~ 240V
Input voltage | \ ~g5_s6av/(-15%, +10%)
range
Input Inrush current | 50Apea or less
Input current 0.5A or less (220V), 1A or less (110V)
Efficiency 65% or above
Allowed o
temporary cutoff | 10 M or less (Checking is necessary)
Rated | DGOV |2a 3A
output ] pC24v | g.4a 0.6A
Outbut [ Qutput | pcsy | DC 4.9 ~ 5.15V (2%, +3%)
voltage
ripple | DC24V | pC21.6~26.4 V(+10%)
Voltage status display In case output voltage is normal, LED On
Cable specification 0.75 ~ 2 mm? (Checking is necessary)

* For protection of power supply, use power supplier which has maximum 4A fuse.
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2.31/0 Specification

It describes I/O specification when PO0O00~POO0OF is used for built-in positioning. For using POO00~PO00F as

general I/O, refer to XGB user manual for hardware

231

Input Specification

(1) Modular type input contact point specification

Contac | X axis P0000 P0O001 P0004 P0005
t point - Ref.
no. Y axis P0002 P0003 P0006 P0O007
Signal name Exterr_1al_ Exterr_lal_upper DOG HOME
lower limit limit
R?,fﬁ;ggm DC24V (DC20.4~28.8V (-15/20%, ripple rate 5% or less))
Rated input about 7 m/24V About 4 mh/24V
current
Insulation . .
method Photo coupler insulation
Input impedance About 3.3 k& About 5.6 k&
A
On DC 19V or above/5.7 M4 or DC 19V or above /3.4 mA or above
voltage/current above
Off

voltage/current

DC 6V or less/1.8 mA or less

DC 6V or less/1.1 mMA or less

Response time

0.5 ms or less (When used for positioning)

Min. input width

100 4s or above

Circuit
configuration and
connector array

DSy

Photo
coupler

Intemal
Cincuit

D24y

. Contact . Contact

Pin . Pin .

point point
B10 POO Al10 P08
B09 PO1 A09 P09
B08 P02 A08 POA
BO7 P03 AO07 POB
BO6 P04 A06 POC
BO5 P05 AO05 POD
B0O4 P06 A04 POE
B0O3 P07 AO03 POF
B02 AO02

COM COM
BO1 A0l

B10

[0

00D oooOoDOoODoODOoao
00D oooOoDOoODoODOoao
—

0]

A10

24
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(2) Compact standard type input contact point specification

. P0O008 P0009 P0O0O0OC POOOD
Cogitr?ft Xaxis | o51x0.0.8 %I1X0.0.9 %I1X0.0.12 %I1X0.0.13 o
L POOOA PO00B POOOE POOOF '
) %I1X0.0.10 %I1X0.0.11 %I1X0.0.14 %I1X0.0.15
Signal name Exterrllall Exterr)allupper DOG HOME
lower limit limit
R?/tgl?a'ggm DC24V (DC20.4~28.8V (-15/20%, ripple rate 5% or less))
Rated input About 4 m/24V
current
Insulation method Photo coupler insulation
Input impedance About 5.6 k&
On voltage/current DC 19V or above /3.4 mA or above
Off voltage/current DC 6V or less/1.1 mMA or less
Response time 0.5 ms or less (when used for input for positioning)
Min. input width 200 #s or above
No. Contact No. Contact
TB1 RX
TB2 485+
TB3 X @ 81
TB4 | 485- TB2
TB5 |SG 183
86 POO B4
TB5
1X0.0.0
TB7 lF;(oolo L 86
P02 0. 187
TBS8
1X0.0.2 PO3 88
on TB9 1X0.0.3 B9
TB10 — 1810
1X0.0.4 P05 TB11
TB11 TB12
Circuit configuration a1 | P8 1X0.0.5 813
and terminal array 1X0.0.6 TB13 P07 814
TB15
1X0.0.7
TB14 |8 816
1X0.0.8 TB15 P09 TB17
POA 1X0.0.9 1818
TB16 1X0.0.10 0 TB19
0. POB
TB17 1820
8 POC 1X0.0.11 821
TB1 822
1X0.0.12 POD
0 TB19 1X0.0.13 1%
POE -0.
TB20 TB24
1X0.0.14 POF @
TB21
P10 1X0.0.15
TB22
1X0.0.16 P11
TB23
1X0.0.17
TB24 | COM

For XBC-DN20S(U), there is no actual input point POO0O0C ~ POOOOF. If you want to use them, turn on by
user program.
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(3) Compact high end type input contact point specification

. P0O008 P0009 P0O0O0OC POOOD
Cogitr?ft Xaxis | o510.0.8 %I1X0.0.9 %I1X0.0.12 %I1X0.0.13 o
P 'y axis | POOOA P000B POOOE POOOF '
) %I1X0.0.10 %I1X0.0.11 %I1X0.0.14 %I1X0.0.15
Signal name Exterrllall Exterr)allupper DOG HOME
lower limit limit
R%tgl?;ggut DC24V (DC20.4~28.8V (-15/20%, ripple rate 5% or less))
Rated input About 4 MA/24V
current
Insulation . .
method Photo coupler insulation
Input impedance About 5.6 k&
On DC 19V or above /3.4 mA or above
voltage/current
Off

voltage/current

DC 6V or less/1.1 mMA or less

Response time

0.5 ms or less (when used for input for positioning)

Min. input width

200 #s or above

Circuit
configuration and
terminal array

No. Contact No. Contact
TB1 | RX
TB2 | 485+
TB3 | TX @
TB1
TB4 | 485- 782
TB5 | SG 83
86 POO T84
TB5
1X0.0.0
TB7 :DXOOlO L 86
P02 0. 187
TBS
1X0.0.2 P03 B8
oon TB9 50.0.3 TB9
TB10 — 1810
1X0.0.4 P05 1811
TB11 TB12
P06 1X0.0.5
1X0.0.6 1B13 P07 TB14
TB15
o 1X0.0.7
’ TB14 P08 TB16
1X0.0.8 P09 817
POA TBIS | 120.0.0 1818
TB16 50,010 POE;> : TB19
Y 7820
TB17
B8 POC 1X0.0.11 TB21
1822
1X0.0.12 POD
POE TB19 1X0.0.13 12
TB20 - TB24
1X0.0.14 POF @
TB21
1X0.0.15
TB22 | COM
TB23 | 24G
TB24 | 24v
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2.3.2 Output specification

(1) Modular type output contact point specification

Conta | Xaxis P0020 P0022 Ref
ef.
Ctno. | vy axis P0021 P0023
Signal name Pulse string output Direction output
Rated load DC5~24V (DCA4.75~26.4V)
voltage
Max. load 0.1A/1 point or below
current
Insulation . .
method Photo-coupler insulation
Inrush current 1A/10 ms or below
Voltage drop DC 0.3V or below
when On
Leakage current
A
when Off 0.1 mA or below
Response time 0.1 ms or below (Rated load, resistor load)
No. Contact | No. Cont
act
B10 P20 A10 | P28
B09 P21 A09 | P29 ] G‘|
BO8 P22 AO08 | P2A
- 810 || = = | A10
Circuit BO7 P23 A07 | P2B ==
oo dm;'g‘r’];aetggr el Bo6 | P24 | Aos | P2c ua
2%7 L oo
array L B0O5 P25 AO5 | P2D oo
(standard type) | oo
i BO4 | P26 | A04 | P2E . e
DC1z /24 B1 Al
B0O3 P27 AO03 | P2F
i DL

BO2 A02

12/24v
BO1 AO01
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(2) Compact standard type output contact point specification

Sl P00040 P00042
Conta %0X0.0.0 %0QX0.0.2 Ref
ct no. 7 ey P00041 P00043 :
%0X0.0.1 %0X0.0.3
Signal name Pulse string output Direction output
Rated load DC5~24V (DCA4.75~26.4V)
voltage
Maximum load 0.1A/lor less
current
Insulation . .
method Photo coupler insulation

Inrush current

1A/10 ms or less

Voltage drop
when On

DC 0.3V or less

Leakage current
when Off

0.1 mA or less

Response time

0.1 ms or less (rated load, resistive load)

Circuit
configuration and

terminal array

No. Contact No. Contact
TB1
AC100
B2 PE
~240V
TB3
TB4 COMO @
TB5 P40 8t
0x0.0.0 || B2 o3
TB6 | COM1 T
P41 184
TB7 85
e QXx0.0.1 || 186
TB8 COM 2 a2 TB7
789 QX0.0.2 — 789
P43 0.
i TB10 810
Dotz/2a 0QX0.0.3 TB11
TB11 P TB12
813
TB12 | COM3 1814
TB13 Pad 815
TB16
B4 P45 QX0.0.4 817
QX0.0.5 P46 TB18
TB15 TB19
TB16 P47 QX0.0.6 | [TB20
o007 | - e
TB23
TB18 COM 4 TB24
P48 @
TB19
P49 QX0.0.8
TB20
QX0.0.9 P4A
TB21
P4B QX0.0.10
TB22
QXx0.0.11 | TB23
24V
TB24 24G

28




Chapter 2 General Specification

(3) Compact high-end type output contact point specification

: P00020 P00022
Cont LR 9%0X0.0.0 9%0X0.0.2 Ref
- V7 ey P00021 P00023 '
) %0QX0.0.1 %0X0.0.3
Signal name Pulse string output / CW output Direction output / CCW output
Rated load DC5~24V (DC4.75~26.4V)
voltage
Maximum load 0.1A/10r less
current '
Insulation . :
method Photo coupler insulation

Inrush current

1A/10 ms or less

Voltage drop
when On

DC 0.3V or less

Leakage current
when Off

0.1 mA or less

Response time

0.1 ms or les (rated load, resistive load)

Circuit
configuration and
terminal array

TB1

782

783

T84

785

786

87

788

789

7810

TB11

1812

7813

1814

7815

TB16

817

7818

1819

7820

7821

TB22

7823

1824

No. Contact No. Contact
TB1
AC100
TB2 PE
~240V
TB3
TB4 P
P20
TB5
P21 QX0.0.0
TB6
QX0.0.1 p22
TB7
P23 QX0.0.2
TBS
QX0.0.3
TB9 COMO
P24
TB10
QX0.0.4 P25
1 TB11
Tnser 8' P26 QX0.0.5
et 2 TB12
— [= QX0.0.6 P27
TB13
QX0.0.7
| TB14 | COM1
Do12/24v P28
TB15
P29 QX0.0.8
TB16
QX0.0.9 P2A
TB17
P2B QX0.0.10
TB18
QX0.0.11
TB19 COoM2
P2C
TB20
QX0.0.12 P2D
TB21
P2E QX0.0.13
TB22
QX0.0.14 | TB23 P2F
QX0.0.15
TB24 | COM3
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2.3.3 Output pulse level

Output pulse of XGB built-in positioning consists of Pulse + Direction or CW/CCW like figure below.
At this time, output level of Low Active and High Active can be specified by positioning parameter and K
area flag dedicated for positioning (X axis: K4871, %KX7793, Y axis: K5271, %KX8433).

Output =gignal level
— D!Jtp - High Active mode Lowe Active mode Reference
output type =ignal
Forward | Reverze Forward | Reverze
fuse | LTI | TLPLMLILLrL | Seppored
Pulze + ] |
direction | : at S, Htype
mode :
Direction Low High High L Low
i
oW ' ! Supported
i i
cwWrccw i i
mode : : at H type
CCw —.|_J LML : LI LI L

2-10
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Chapter 3 Before Positioning

It describes the function of position control, operation parameter setting, operation data setting, K area for
positioning, servo driver setting and programming.

3.1 Positioning Function

3.1.1 Positioning function list
Positioning function of XGB built-in positioning is as follows.
For more detalil, refer to ch.5.2.

Posmo.nmg Operation description Instruction Ref.
function
Speed DST Ch.5.2.3
IST Ch.5.24
i%tgg """ APM_DST Ch.5.34
APM_IST Ch.5.3.5
Crwell time
Operation . Time
Position pattern 10n |
control Start —J | :
zignal i 'Tﬂl_
Complete ! |
zignal !
. If the rising edge of start command is detected, it moves with designated speed to
Operation . - : : . >
designated position and after dwell time, complete signal is on during one scan.
Speed DST Ch.5.2.3
1 . IST Ch.5.2.4
P ! APM_DST | Chb5.3.4
| APM_IST Ch.5.35
1 Drwell time
Operation | _
f iime
pattern "o ! |
i ! :
Speed control Start i :bn :
=zignal ! H
i
DEC. stop — ﬂ—| I
If the rising edge of start command is detected, it moves with designated speed
Operation | and stops after deceleration by stop command. At this time, complete signal will
not be not on.
Speed Speed Pozition VTP Ch.5.2.7
! APM_VTP Ch.5.3.8
E—eﬁinﬂ —————— 0
ZpEE !
i Ceaell time:
| Operation | -
speed/position | pattern 1 T : =ime
switching 1 On ! |
control Start _1 | : :
zignal i r:ox_‘” '
Switching : ' |
signal i i
. Speed control is executed by start command and it is switched to position control
Operation o . ) . o
by switching signal and it moves to designated position.
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Positioning Operation description Instruction | Ref.
function
Speed | Position Speed i;\l\//l_PTV gﬂggg
Setting[-----~ .
speea !
i Drwell time:
- Operation ; ; T me
Position/speed | pattern ﬁ ! : !
switching Start —! | o !
control signal | i !
Conversion H o :
: " on .
Dec.sa:. lglpﬂl m
. Position control is executed by start command and it is switched to speed
Operation o ; .
control by switching signal and stops after deceleration by stop command .
Y axe LIN Ch.5.2.5
APM_LIN Ch.5.3.6
B
_ Operation |  incremental Staa(}raalqgﬁss / i
Llneal’ pattern !
. . i 2 A Target address|
interpolation : 02,¥2) | o
control | . | e
X1 X incremental K2
. 2 axes linear interpolation control is executed by start command from
Operation i ..
current position to target position.
speed SST Ch.5.2.6
Kaxis f------ APM_SST Ch.5.3.7
Sefting
speed
Draell time
: Time
. v axi
Operation | I 2x® ___:r___
) pattern spee |
Simultaneous i Dwel time
start I _
| Time
1On
i
Start —1 i
=signal !
X axis and Y axis starts simultaneously by start command.
Operation | At this time, each operation data such as operation speed, target position
is applied to each axis.
axis SSP Ch.5.2.10
Wai SSS Ch.5.2.11
A 8 - APM_SSP | Ch.5.3.11
APM_SSSB | Ch.5.3.12
Cravell time
Operation ! Time
pattern AUX. B[S - - = Dusltims
Sync start ! Time
iOn
Start —I i
=zignal i

If sync start is executed by command, subsidiary axis is synchronized with
Operation | main axis’ position or speed. At this time, setting of subsidiary axis is
ignored and operates according to the operating status of main axis
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Positioning . . Instru
function Operation description ction Ref.
e e APM_ | Ch.5.3.2
— ORG
Operation . l’
pattern . i
Home return 006 signa 2 2
Operation It goes to home direction and detects the mechanical origin
P At this time, home method can be specified by operation parameter.
POR Ch.5.2.12
Spe0d .‘ | I, APM_ | Ch.5.3.13
; ".I i I| POR
Setting spesfl ey . i II'. |
rd / ‘ I". i \ |I
Operation / PN\
iti i attern . SN S s S
Position override p L on g { owairtma |
command i :
il
Operation | It changes the target position by position override command.
speed SOR Ch.5.2.13
APM_ | CH.5.3.1
SOR 4
Changed speed
Initial setting
speed
Operation
Speed override pattern Dwel tme "
Starting | r—l
Speed override T_—‘
command
Operation | It changes the speed by speed override command.
speed PSO Ch.5.2.14
S APM_ | Ch.5.3.15
PSO
. N\
speed
Operation - .
Speed Overrlde pattern Dwell time
with position
Starlingd r—‘
Speed override r—|
cum_n_'land with
pﬂSIIIDﬂ
: It changes the speed at the designated position by speed override with
Operation o
position command.
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3.1.2 Position control

Position control is to move the designated axis from start address (present position) up to target
address (movement). There are two position control methods, absolute and incremental.

(1) Control by absolute coordinates (Absolute coordinates)

Object moves from start address to target address. Position control is performed, based on the
address designated in Home Return (home address).
Direction is determined by start address and target address.

« Start address < target address: forward positioning

« Start address > target address: reverse positioning

(a) example
» It assumes that operation data is specified as shown table 3-1. (For how to set operation
parameter, refer to the Ch.3.3)

Step Rep Address M A/D Speed
- Coord. | Pattern | Control | Method step [Pulse] Code | No. [pls/s] Dwell [ms]
1 ABS END POS SIN 0 8,000 0 1 100 10

<Table 3-1 operation data example of absolute coordinates type>

* In table 3-1, since coordinates is ‘ABS’, control method is ‘POS’, step no. 1 is position control
by absolute coordinates.

« It assumes that the current poison is 1000. Since address in step no.1 is 8000, object moves
to 8000 as shown figure and increment is 8000-1000=7000. Object moves forward because
target address is larger than start address.

speed
100pps >
/ 10ms
\fe—ns h 0 1000 8000
e B
Start 1:0n1 origin | |
=] H I N 1
signal . on Start address Increment: 7,000 Target address
Complete E
signal —|

<Figure 3-1 operation example of absolute coordinates type>

« Every position/speed control is available as long as the origin is determined preliminarily.

« If it is executed while origin is not determined, error code 234 occurs and it doesn’t move.
- In case error occurs, refer to App.1.2 and remove the cause of error.

» Complete signal is on during one scan.
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(2) Control by incremental coordinates

Object moves from current position as far as the address set in operation data. At this time, target
address is based on start address. Direction is determined by sign (+,-).

« In case Address is positive number: forward positioning (Direction increasing address)

« In case Address is negative number: reverse positioning (Direction decreasing address)

(a) Example
+ It assumes that operation data is specified as shown table 3-2. (For how to set operation
parameter, refer to the Ch.3.3)

Step Rep Address M | AID Speed
no. Coord. | Pattern | Control | Method step [Pulse] Code | No. [pls/s] Dwell [ms]
1 INC END POS SIN 0 -7,000 0 1 100 10

<Table 3-2 operation data example of incremental coordinates type>

* In table 3-1, since coordinates is ‘INC’, control method is ‘POS’, step no. 1 is position control
by incremental coordinates.

« It assumes that current position is 5000. Since object moves as long as -7000, target stop at -
2000 (absolute coordinates) as shown figure 3-2. At this time, increment is -7000 pulse and
direction is reverse.

ime -2,000 0 5,000
o | [ 1 1 | | 4 |
r
I
1

|

[ | [ | | [ | |
L Qrigin

Increment -7 000

Start —T_'_I
=zignal H
Complete f

signal

___ EJ___
a

r
Target address Start address

< Figure 3-2 operation example of incremental coordinates type>

3.1.3 Speed control

* Speed control means that object moves with steady speed (steady pulse string) until stop
command.

* In case of speed control, direction is determined by sign of Address set in operation data.
Forward : Address is positive number
Reverse : Address is hegative number
In the speed control, direction is determined by sign of target address regardless of current
position and target position.
For example, current position is 100 and target position is 90, though target position is less than
current position, since sign is positive, it moves forward.
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* In case of speed control, some items as figure below doesn't affect the operation.

Step | Coor | Patt | Cont | Met | REP | Addrezs |
no.

Speed Dweell
rol | hed | Step | [pulze] Code AID No. [plai=] [mE]

O S i i

These items don't affect the operation in case of speed

- If Control is specified as SPD, coordinates, pattern, method, M code, dwell time doesn't affect the
operation.

- So in case of speed control, when object stops by STP command, it stops without dwell time and
M code doesn't operate.

(1) Example
« It assumes that operation data is specified as shown table 3-3
Step | Coord Contr | Metho | Rep Address M | AID Speed
no. . Feliem) ol d step [Pulse] Code | No. [pls/s] Lzl ]
1 INC END | SPD SIN 0 10 10 1 100 10

<Table 3-3 operation data example of speed control>

« In table 3-3, since Control is ‘SPD’, step no. 1 is operation data of speed control.

* Since Address is positive number and Speed is 100, target moves forward with 100 pls/s speed
regardless of current position until stop command (DEC. stop or EMG stop).

* If object moves, flag (X axis: K4200, %KX6720, Y axis: K4300, %KX6880) is on. And if DEC.
stop command is executed, it stops after deceleration without dwell time and flag turns off
immediately.

« At this time, deceleration time conforms to that in operation data, not operand of instruction.

= Time

Start
zignal

Under
operation i

o
=1

Dec. Stop
zignal

Mot On though it
Complete ztops

zignal

= =

< Figure 3-3 Operation of speed control >
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3.1.4 Speed/position switching control

« It change speed control to position control by switching command (VTP instruction).
« In case of speed/position switching control, items affecting the operation are different according to
control method.

Step | Coor | Patt | Cont | Met | REP | Address I
no.

Speed Dweell
rel | hod | Siep | [pulze] Code AID No. [plei=] [mE]

O S f i

These items don't affect the operation in case of speed

Step | Coor | Patt | Cont | Met | REP | Address | A0 No Speed Dweell
no. d. ern | rol | hod | Step | [pulze] Code | [pleiz] [mE]

t 1

These items don't affect the operation when changed into position

- First, object moves by speed control. If speed/position switching control is executed, target will
move by position control.

- At this time, position control is executed by absolute coordinates with initializing the current
position as 0. So coordinates item doesn't affect the operation.

- Since control method also changes by speed/position switching, control method in the operation
data doesn't affect the operation.

- In case of speed/position switching, object keeps its previous direction.

(1) Example
* It assumes that operation data is specified as shown table 3-4.
Step | Coord Contr | Metho | Rep Address M | AID Speed
no. . PRI ol d step [Pulse] Code | No. [pls/s] DRl 0]
1 INC END | SPD SIN 0 1000 11 1 500 100

<Table 3-4 operation data example of speed/position switching control>

Speed Po=ition
SF'EEU: contrel | control !
i i i
S00pps [~ : i
i i
i i
i i
| _ Initialized as 0 in case of
: : =lime speediposition switching
! ! Speed
| l r-mﬂw--—hﬂ/ 1,000
: i 1 | | | 1 ! | 1 |
signal | ' on i i [ |T 1T 1T 1T 71T 1
Speed/position f]' »
conversion ! :
: : T =tart Increment 1,000 Target
zignal : address
i On
Complete f
gignal !
" On
M code
occurrence flag

< Figure 3-4 Operation of speed/position switching control >
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« If step no. 1 in table 3-4 starts, object moves forward by speed control because Control is SPD
and Address is positive number.

« If speed/position switching command (VTP instruction) is executed during speed control, current
position will be initialized as 0 and object moves by position control until 12000.

« If object reaches target position, complete flag and M code occurrence flag will be on after dwell
time. At this time, M code number 11 is displayed as set in operation data.

« Positioning complete flag will be on during one scan and M code occurrence flag keeps on
status, until it is turned off by off command.

* M code occurrence flag is turned off by MOF instruction.

e Using MOF instruction, M code occurrence flag and M code number will be clear
simultaneously.

« Speed/position switching command is executed only when each axis is operating.
If it is executed during stop, it may cause error.

« If position/speed switching command is executed during operation by speed control, the
command is ignored. But at this time, error is not occurred.

3.1.5 Position/speed switching control

« It change position control to speed control by switching command (VTP instruction).

« In case of position/speed switching control, items affecting the operation are different according to
control method. In case position control, all items affect the operation but in case of speed, some
items affect the operation as shown below.

Step | Coor | Patt | Cont | Met | REP | Address I A0 Mo Speed Dweell
no. rel | hed | Step | [pulze] Code | [pleig] [m=]

ff 11 f f

| These items don't affect the operation in case of position/speed switching |

- First, object moves by position control. If position/speed switching control is executed, object will
move by speed control. At this time, the current position is not initialized. Only control method
changes into speed control and it continues operation

- When control method changes, some items in operation data doesn't affect the operation.

(1) Example
* It assumes that operation data is specified as shown table 3-5.
Step | Coord Contr | Metho | Rep Address M | AID Speed
no. . Feliem) ol d step [Pulse] Code | No. [pls/s] Lzl ]
1 INC END | POS SIN 0 10000 12 1 500 100

< Table 3-5 operation data example of position/speed switching control >

« If step no. 1 in table 3-5 starts, object moves by position control according to operation data in
table 3-5 because Control is POS.

« If position/speed switching command (VTP instruction) is executed during position control,
object moves by speed control until stop command.

« If object stops by stop command, it will stop without dwell time and positioning complete flag will

not be on.
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Po=ition
E'F'EE':': control
—
i

L J

w TiMe

command :

Position/zpeed

Switching signal

Dec. =top
zignal

<Figure 3-5 Operation of position/speed switching control>

« Position/speed switching command is executed only when each axis is operating.
If it is executed during stop, it may cause error.

« If speed/position switching command is executed during operation by position control, the
command is ignored and causes error. But at this time, positioning doesn’t stop.

3.1.6 Linear interpolation control

» Object moves by linear interpolation control from start address to target address using two axes, X,
Y. There are two method in linear interpolation control, absolute coordinates and incremental
coordinates.

(1) Control by absolute coordinates

When linear interpolation control is executed, object moves based on the origin designated by
Home return.
Direction is determined by start address and target address for each axis.

« start address < target address: Forward
« start address > target address: Reverse

(a) How to set operation data

In the linear interpolation control, since two axes operates simultaneously, it needs attention
The following is notice when setting the operation data.

1) Determining main axis
— For linear interpolation, first you have to determine the main axis. In the XGB built-in

positioning, main axis is determined automatically. The one which has a large moving
amount becomes main axis.

2) Determining control method

— In the linear interpolation operation, control methods of both axes should be specified as
“position”. If not, error will occur and it will not be executed.
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3) Setting of operation pattern

- In case of main axis, operation pattern should be specified as ‘END’ or ‘KEEP'. In case it is
specified as ‘CONT’, it operates as ‘KEEP".
- In case of subsidiary, pattern doesn’t affect the operation, it operates according to main axis

pattern.

(b) Example

* It assumes that operation data is

X=1000, Y=4000.

specified as

shown table 3-6 and current position are

Step Rep Address M A/D Speed

no. Coord. | Pattern | Control| Method step [Pulse] Code | No. [pls/s] Dwell [ms] | Step no.
1 ABS END POS SIN 0 8000 0 0 500 100
1 ABS | KEEP POS REP 3 1000 0 0 2000 20

<Table 3-6 operation data example of linear interpolation control by absolute coordinates>

0 1000 2000

I N I [ 1 |

[ 1 [ [ [ [ [ [ [
Crigin ! ,!

incremental

Start addrezs 7,000 Target addrezs

0 1000 4000

e e
Crigin

incremental : -3,000

Target addresz

Start addrezs

) Start address
soon | (1000,4000)
|
-1 i
|
11 _ﬂrﬂﬁt address
1000 ___: ___________________ I[SD 0,1000)
i i
[ [ )
D ) N e B B B e
1000 5000 STDD
A ] | N
| >

X incremental (2000-1000=7000}

< Figure 3-6 linear interpolation operation by absolute coordinates >

« If linear interpolation starts, main axis is determined automatically based on moving amount of X
and Y axis. In table 3-6, since moving amount of X axis is larger than Y axis X, X axis becomes
main axis.

« So operation pattern, speed, A/D number, dwell time of Y axis is ignored and it is specified
automatically according to operation data of X axis.

« Figure 3-7 indicates operation of linear interpolation control.
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Ln
=]
=]

b=

b=
W

I

I

I

i

i

i

i
L )

= Time

Auto
alculation—-

= Time

[ =]
(=]
]
w

zignal

! On
.
X complete
On

zignal

% complete
zignal

< Figure 3-7 operation of linear interpolation control >

(2) Control by incremental coordinates

It executes the linear interpolation control based on current position by incremental coordinates.
At this time, Address of operation data means how long object moves from current position.
Direction is determined sign of Address.

« In case Address is positive number: forward
« In case Address is negative number: backward

(a) Example

+ It assumes that operation data is specified as shown table 3-7 and current position are
X=1000, Y=4000.

Step Metho | Rep Address M A/D Speed

no. Coord. | Pattern | Control d step [Pulse] Code No. [pls/s] Dwell [ms] | Step no.
1 INC END POS SIN 0 6000 0 0 500 100
1 INC KEEP | POS | REP 3 -2000 0 0 2000 20

< Table 3-7 operation data example of linear interpolation control by absolute coordinates >

0 1000 7000
T R N R R R B I O start agdress
T T T T T T I 4000 _| _ g \1000:4000)
Orighn i * i increment
: 1 ! S000,-2000}
Increment ;6,000 i Stop address
- 2000 Y4-d--mmmmmmmm oo _ELEUUU-ZUUU;
— 1
B i
0 2000 4000 ! : \
| | T T
Cirigin 1000 5000 7000
R | N
Increment  -2,000 | >
Xincrement (85000}

< Figure 3-8 linear interpolation operation by absolute coordinates >
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« If linear interpolation is executed, main axis is determined according to moving amount of X and
Y axis. In table 3-7, since moving amount of X axis is larger than Y, X axis becomes main axis.

« So subsidiary Y axis operation pattern, operation speed, ACC/DEC time, dwell time do not
affect the operation and recalculated according to operation data of main axis. For example, if
you execute the linear interpolation control with operation data such as table 3-7, subsidiary Y
axis starts as END, SINGLE operation and operates with automatically calculated ACC/DEC
speed and operation speed, as for Dwell time after stop, 100ms, dwell time of main axis X is
applied. not 20ms, setting value.

< A special attention should be paid that linear interpolation start operates on 2 axes
simultaneously.

 Pattern of main axis can specified as ‘END’, ‘KEEP’. If it is specified as ‘CONT’, object
moves as it is ‘KEEP'.

« Available commands during linear interpolation are DEC. STOP, EMG. STOP.

« During linear interpolation operation, position/speed switching control, speed override,
position override, speed override with position, If those are executed during liner
interpolation operation, it may cause error.

» Operation method, operation pattern, speed limit, dwell time is specified as that of main axis.

« Speed, acceleration/deceleration time, bias speed of subsidiary axis is calculated again

automatically.

« Backlash compensation amount, SW upper/lower limit is specified as it is for each axis.

3.1.7 Simultaneous start control

« It starts each step for each axis simultaneously by simultaneous start control (SST instruction).
« If SST instruction is used, it can remove delay of start caused by scan time delay.

speed speed
Targe Targe .

speed| spee >
Drwvall time
Dwell tirme
Time

time

=

Targ

Targe:
speed|
p \Dwell speed)
time Dl tirne
time Time

On} on
tart .
slanng On starting —|
On

X axis
Complete On X comp\etel 5

signal signa n

Y axis 1
Complete —») ta— [BEEVRNEE D) Y complete

signal signal

In case of starting each axis in the I E=eia @ Ur=ing) SST EEmimEms
scan program

» SST instruction can be executed when two axes stop. If SST instruction is executed again after stop,
in case of incremental coordinates, the current position is initialized as 0.
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3.1.8 Sync control

«In sync control, position or speed of subsidiary axis is synchronized with that of main axis. There are
two types in sync control, speed sync control and position sync control.

(1) Position sync control
« Position sync control means starting the operation step of subsidiary at the time when position of
main axis is same with position set in SSP instruction (Sync control)

speed

Targe
speed

Sync position

Time

Targel---------
speed

I

I

i

I

i

i

I

i

I

1

|
[ LR

|

|

' Cred | time

I

Time

On

Start Position
sync

Start main axis i

« Position sync control can be executed when origin of both axes is determined. When executing
the SSP instruction, if origin of main axis is not determined, error code 346 occurs and for
subsidiary axis, error code 344.

* When using SST instruction, specify the main axis to be different with subsidiary axis. If not, error
code 347 will occur.

« If synch control is executed, though pulse is not yielded until main axis goes to designated axis,
flag indicating whether subsidiary axis moves or not, turns on (X axis: K4200, %KX6720, Y axis:
K4300, %KX6880).

« After executing position sync control, if the user wants to cancel the execution of position sync
control, execute the STP instruction (stop command).

(2) Speed sync control
* If main axis starts as figure below, subsidiary axis moves with speed of sync speed rate set in
the SSS instruction (speed sync command).

Speed

Targe
speed

Sync
speed

Start  sync

control On

Start main
axis

"
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« It can be executed when origin of subsidiary axis is not determined.

« Since subsidiary axis moves according to speed of main axis, whether main axis moves by speed
control or position control doesn’t matter. At this time, direction of subsidiary axis is same as that
of main axis.

« When sync control is executed and main axis stops, though pulse is not outputted, flag indicating
whether subsidiary axis moves or not, turns on (X axis: K4200, %KX6720, Y axis:
K4300, %KX6880).

« In case of speed synch control, sync speed rate is 0.00% ~ 100.00%. If it is out of range, error
code 356 occurs.

« After executing speed sync control, if the user wants to cancel the execution of speed sync control,
execute the STP instruction (stop command).

« When executing speed sync control, if M code is on, error code 353 will occur.

e The user can set X axis, Y axis, channel 0~3 of High speed counter as main axis in the speed
sync control. For more detail, refer to Ch.5.2.12.

3.1.9 Home return

* Home return is used to fine mechanical origin when starting machine. Home return is executed
according to home parameter for each axis. In home parameter, items affecting homing are as
follows. (For setting of each parameter, refer to Ch.3.2)

Type Items Description -
Home Method Setting home method
Home Direction Start direction when homing
Home Address Origin address when detecting origin
palja(l)nTeeter Home High/Low speed High/Low speed when homing

Homing ACC/DEC Time ACC/DEC time when homing

Time required to remove offset pulse of
DWELL time remaining bias counter immediately after
positioning ends

*  When origin is determined by homing, though the user inputs homing signal and DOG signal,
those are ignored.

(1) Type of Home method
Generally, home method can be divided into one using DOG and another not using DOG. In the XGB
built-in positioning, there are three methods using DOG.

Home method Necessary input signal Reference

Origin detection after DOG off
(0: DOG/HOME(OFF))

Origin detection after DEC. when
DOG on DOG, Origin
(1: DOG/HOME(On))

Origin detection by DOG
(2: DOG)

DOG, Origin

Content of () is displayed in
the Home Parameter of
XG5000.

DOG
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(2) Origin detection after DOG Off

The operations by Home Return instruction using DOG and origin signal are as follows.

speed

Home high speed Decreasing at rising edge of DOG

Home low speed

Time

Mowvement after DOG ‘on

DOG Home is not detemmined
though home signal is
! inputted during DOG on
Home | —--------

Servo motor 1 revolution
[ wolution))

Home starting

Home processi

Home
complete

operationwaiting Homing waiting

(a) If home return command (ORG instruction) is executed, it accelerates toward a preset home
return direction and with Home high speed.

(b) During operating with Home Return High speed, if rising edge of DOG signal occurs, it
operates with Home Return Low speed and monitors if there is falling edge of DOG signal. At
this time, though Origin signal is inputted while DOG signal is On, Origin is not determined.

(c) If first origin signal is entered after DOG signal changes from “On” to “Off", it stops.

*  While DOG signal is “On”, origin is not determined by origin signal. That is, origin may be
determined as soon as origin signal is inputted after DOG signal changes from “On” to “Off".

Home is not detemmined
| 1though home signal is
Speed i linputted during DOG on
| |
i i
: i
! P . Time
i | |
DOG : :
Home 11 1T
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* In speed-decreasing section, origin is not determined. Though DOG changed from “On” to
“Off” and Origin signal is inputted in speed-decreasing section, origin is not determined.
Origin is determined at first Origin signal after speed-decreasing section

Decreasing section
speed | |

Pk

= Time

; |
DOG .
Home ! H f1

Home iz not determined on
the decreazing gection

* It operates as follows if it meets an external lower limit while waiting for origin entry after
DOG signal changes Off->0On->0Off. (The following figure is example when home direction
is backward)

Forward ! ! i !
‘ | 1y k | i
i i i i [
Reverse I\\_i/—l i \_l/—‘
i Direction i : i
Home f ) change | i i
command Vi 1
DoG Lt i
i ir i i i
i [ i i i
External input ' | ' ' '
lower limit ! ! : : :
i i i i
Home i i i i T_|
i i i i i

(1) If object starts home return backward by homing command and meets rising edge of
DOG, it changes homing with slow speed and if it meets falling edge again , it waits to
determine the origin at the first origin signal.

(2) At this status, if external low limit input signal (B contact point) is entered, target
changes the direction and homing forward with high speed.

(3) At the moment when target meets rising edge of DOG again and falling edge, target
changes the direction to backward and repeats step (1), if origin signal is entered,
origin is determined.

2% During homing, if external input upper or lower limit is entered, object changes direction
promptly without deceleration section. When stepping motor is used, this may cause out of
operation. So be careful.

« If 'On’ time of origin input signal is very short, XGB may not recognize the input signal. So
‘On’ time of origin should be larger than 0.2ms.

Home ¥

Mare than 0. Z2ms
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(3) Origin detection after deceleration with DOG set “On”

Operations by home return instruction using DOG and origin signal are as follows.

Spes:d Decreasing at DOG ‘on’

Home high spee dff,ﬂ:

= lIMe

Home is not detemined though
home signal is inputted during
DOGon

DOG

Home .
Servo motor 1 revolution
(PG 1 revalution)

Home starting

Home processig— !
[}
| L
i
Home :
complete ' '
Operation waiting's Homing ><wa|t|ng

(a) If homing command(ORG instruction) is executed, it accelerates toward a set home direction
and operates at home high speed.

(b) At the moment, if an external entry, DOG signal is entered, it decelerates and operates at
home return low speed.

(c) Origin is determined and it stops if it meets an external entry, origin signal with DOG set “On”
while it operates at home return low speed.

«Origin is determined if origin signal is entered with DOG set “On” as long as home return
speed is operating at low speed from high speed via decelerating section with DOG signal set
“On”. That is, when home return speed is decelerating, origin is not determined by origin
signal.

« If it meets external upper/lower limit signal prior to origin after DOG signal is changed from
“Off” to “On”, it works backward direction.
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(4) Origin detection by DOG
It is used when determining origin by using the only DOG.

————————————————— 9

= Time

| Direction  changd
' at rising edge of
Forward} (DoG i
Home high speed
! Home low speed
|
| N
! |
| | 5
Reverse ¥ i i i
e = =
DOG §

Home starting

Home
processing

Home

compete

%________

operation Waitin Homing

i
i
i
X Waiting

(a) If homing command (ORG instruction) is executed, it accelerates to home direction set in

Home Parameter and it homes with high speed.

(The above figure is example when homing direction is forward)

(b) While target is homing with high speed, if rising edge of DOG occurs, target speed

decreases and change its direction.

(c) When it accelerates after changing direction, if rising edge of DOG occurs, it homes with low

speed.

(d) In the homing status with low speed, rising edge occurs of DOG third time, it stops and

determines the origin.

(e) When ‘On’ time of DOG signal is larger decreasing time, it changes the direction at the falling
edge of DOG and moves with low speed and stops at the rising edge of DOG and

determines the origin.

Forward] Home high speed

Home low speed

. 1ime

: T
i L] i
Reversel DEC. section ! \_/
—_—i—i

DOG

Home decision
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3.1.10 Position and speed override

» Override means changing target address or speed without stop during positioning.

The XGB positioning provides three type of override, position override, speed override, speed
override with position.

(1) Position override
If changing a target position during positioning operation with positioning data, it may be changed
by using position override command (POR instruction).

Target position

Changed position

Drwell time

Oon

Starting_i i

:
Position override

command

| It ROSEEEEEE B

» When using position override, be careful the followings.

(a) That is, if passing a position to change during operation, it decelerates, stops and keeps

positioning operation by the subsequent operation pattern; if not passing a position, it starts

positioning operation as taking a Incremental position as much as override set in the start point

of the step of position override instruction.

(Ex.) It assumes that current location is 20,000 and operation data is specified as table below.

(It assumes that position override amount is 15,000)

Step Contr | Metho | Rep Address M Speed Dwell
no. Coseh | P ol d step [Pulse] Code RPN [pls/s] [ms]
3 ABS END POS SIN 0 40,000 0 0 500 100

1) If operation step 3 starts, target moves to 40,000 by absolute coordinates forward.

2) If override is executed at the time current position is 30,000 during operation, since it doesn’t

pass 15,000 based on operation start point 20,000 target position changes 35000
(20,000+15,000).

3) If override is executed at the time current position is 38,000 during operation, since it passes

15,000 based on operation start point 20,000, target speed decreases and stops.

(b) Position override command is available in the ACC., KEEP, DEC. section among operation

pattern. If position override command is executed during dwell, error code 362 occurs.

(c) In case operation pattern is set as CONT, override is executed based on start position of
operation step used at this time.
(d) Position override ranges —2,147,483,648

3-19
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(2) Speed override
While positioning by operation data, it is used to change operation speed by speed override
command (SOR instruction).

Speed,
Changed
speed

Initial Dwell time

speed

On

Starting

g

Speed cwern'dqla

command

» Speed override command is available during acceleration, constant speed operation section and
executing speed override instruction in deceleration section during operation or dwell section may
cause Error 377 but the operation continues.

» Speed override setting ranges 1~100,000pps (setting unit: 1pps).

 Note that if a sudden difference between the current speed used for operation and a new
speed newly changed by speed override is excessive, it may cause a Step-over.

 During speed override, if target speed is smaller than bias speed. it will be operate by bias
speed.

(3) Speed override with position
Positioning speed override instruction changes its speed and keeps operating once it reaches the
set position during positioning operation by using speed override with position (PSO instruction).

Speed _ .
Designated position
Changed

speed  [Tctoooommmomomes \

Initial |

Cwell time

speed

f *Time
Om

Starting J:

Speed overridel

=]
]

With position

« Positioning speed override instruction is available only in acceleration and regular speed
sections among operation patterns while the available operation modes are end operation,
continuous operation and sequential operation.
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3.1.11 Positioning stop signal
(1) Stop instruction and stop factors

» Stop instructions and factors are summarized as follows and divided into individual stop and
simultaneous stop.
Individual axis stop instructions or the stop factors affect the only axis (axes) of which stop instruction
is “On” or stop factor exists. However, interpolation control operation axis stops if an axis is with stop
instruction or stop factor during linear/circular interpolation.

. e Axis operation o
Operation status | Positioning . : M code "On
. Home 2 |Jog operation| status after stop .
Stop factor 1 . . Signal status
instruction *
Excess of soft | Immediate Not Immediate Error status No ch
o change
Stop by upper limit stop detected stop (Error 501) g
parameter
setting ™ Excess of soft | Immediate Not Immediate Error status
- No change
lower limit stop detected stop (Error 502)
Dec. stop Error 322 .
) ) Dec. stop Dec. stop . Decelerating No change
Stop by instruction (keep running)
sequenci Emerdency sto Error status
program ) g y P Immediate stop (Error 481) Off
instruction
No output
Forward
External upper , , , Error status
o Immediate stop immediate 6 No change
limit “On” (Error 492)
Stop by stop
external signal Backward
External lower . . . Error status
o Immediate stop immediate 5 No change
limit “On” (Error 493)
stop
Stop by . .
o Dec. stop Immediate | Immediate Error 322 .
monitoring , , ) Stopping No change
instruction stop stop (keep running)
package
*1: Positioning refers to position control, speed control, position/speed switching control and
speed/position switching position by positioning data.
*2: If Home Return is complete, DOG and Home Signal, which are external input signals, do not affect
positioning control.
*3: If axial operation is ‘no output’ after being stopped, run a instruction to cancel ‘No Output’. Then,
No output is cancelled and error number is reset.
*4: Soft upper/lower limits by parameters are unavailable in speed control operation mode.
*5: Sequence program refers to XGB program method.
*6: Error 495 may occur depending on a rotation direction.
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(2) Stop Process and Priority

(a) Stop Process
« Since positioning operation is not complete if it stops due to deceleration stop instruction, After
Mode among M code modes is not “On” because it does not generate positioning completion
signal.
« After then, if indirect start instruction (step number = current step number) is generated,
Absolute method operation operates as much as the remaining distance of the current operation
step yet output while Incremental method operation operates as much as the target distance.

(b) Process of emergency stop and external input upper/lower limits
« If emergency stop instruction or external input upper/lower limits are input during positioning
control, it stops positioning control and turns ‘No output’, generating an error.

(c) Stop process priority

The priority of positioning module stop process is as follows.
Decelerating stop < Immediate stop|

* In case of any immediate stop factor during decelerating stop, it processes as follow.

Speed By DEC. stop

DEC. stop
EMG. stop

/]

« Immediate stop factors: (Dinternal emergency stop, @external input upper/lower limit, 3
Soft upper/lower limits

(d) Interpolation stop
« It decelerates and stops if it meets a stop instruction during interpolation operation.
« If indirect start instruction is executed in the current step when re-starting after decelerating stop,
it resumes operating the positioning operation data to the target position. At the moment, it
operates differently depending on absolute coordinate and Incremental coordinate.

(e) Emergency stop
e It immediately stops if meeting emergency stop while performing start-related instructions
(indirect start, direct start, simultaneous start, synchronic start, linear interpolation start, Home
Return start, jog start and inching start).
« Internal emergency stop generates Error 481.

« Since it is subject to no output and un-defined origin once emergency stop is executed, it may run
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positioning operation after executing origin determination (Home Return, floating origin and the

current position preset) in case it is operated with absolute coordinate or in determined origin.

3.1.12 Manual operation

In general, manual operations refer to jog operation, inching operation which don’t use operation data.

(1) Jog operation
» Jog operation means positioning by jog operation stat contact point or positioning monitoring

package.
e Jog high speed/lo
Classification Jog forward start | Jog backward start g Iipeg q W

% s XBM/XBC K4291 K4292 K4293

XEC %KX6865 %KX6866 %KX6867
N XBM/XBC K4391 K4392 K4393

i
XEC %KX7025 %KX7026 %KX7027

« Itis operated by jog speed set in positioning parameter.

« It can be executed when origin is not determined.

« Acceleration/deceleration process is controlled by the duration set in jog acceleration/deceleration
time among parameter settings of this software package.

« If jog speed is set out of allowable range, it generates an error and operation is not available

High speed jo
Jn speedjog 1 ~ 100,000
operation )
Range (Unit: 1pps)
Low speed jog

1 ~ jog high speed

operation

* Make sure to follow the cautions

Bias speed < Jog high speed < Speed limit

(2) Inching operation

» As one of manual operations, it outputs as much as pulse set at the speed for origin/manual
parameter inching speed.

» While operation by jog instruction may not exactly move to the start/end points, inching instruction
may easily reach to a target point as much as desirable distance. Therefore, it is probable to move
close to an operation position by jog instruction and then move to an exact target position by
inching operation instruction.

» The available range is between —2,147,483,648 ~ 2,147,483,647 Pulse.
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3.1.13 Stroke Upper/Lower Limits

Positioning is subject to external input stroke limit (external input upper limit, external input lower limit)
and software stroke limit (software upper limit, software lower limit).

(1) External input stroke upper/lower limits
e External input stroke limit is an external input connector of positioning; external input upper
limit/external input lower limit.
« It is used to immediately stop a positioning module before reaching to stroke limit/stroke end by
setting up stroke limits of positioning module inside stroke limit/stroke end of drives. At the moment,
if exceeding upper limit, it generates Error 492 while if exceeding lower limit, it generates Error 493.

Upper limit Available range of XGB positioning  Lower limit
i

stopper Direction Direction ¢ stopper
l e — tart start - Jr
. I "

Stop by lower limit

Stop by upper limit

Limit Limit
switch switch
positioning

Drive device

* Note that positioning operation is not available if it stops out of positioning range.
If it stops due to external input stroke limit detection, move it into the controllable range of
positioning by manual operation (jog operation, inching operation, manual pulse generator
operation).
» External input stroke upper/lower limit error is detected by edge during positioning, so manual
operation is available although it exceeds stroke range.

(2) Stroke upper/lower limits
« Stroke upper/lower limit function does not execute positioning operation if it is operated out of ranges

of stroke upper/lower limits, which are set in positioning parameters.
» When it starts operation or is in operation, stroke upper/lower limits are checked.

Software lower limit Software upper limit

« Software stroke upper/lower limits are not detected unless origin is determined.
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3.1.14 Output of positioning completion signal

« Regarding positioning completion output time, the completion signal(X axis: 4202, %KX6722, Y
axis: K4302, %KX6882) is on and it turns off after ‘on’ is maintained as much as 1 scan time after
positioning is completed during single operation, repeat operation, continuous operation, sequential
operation, linear interpolation operation, speed/position switching operation (with position indicated
during constant speed operation) and inching operation.

* In case operation pattern is KEEP or CONT, positioning completion signal is yielded when
operation pattern stops completely.

» The operations in single operation mode are as follows.

Speed
‘ L L /_\ Jime
Dwell Time Dwell Time
Star‘[ing—ér'
Operaticn_T
signal
Complete
. 1scan
signal

* The operations in continuous mode are as follows.

SpeeT
| | H Time
Dwell Time Dwell Time

Starting _T_I
Operation _T |

signal
Complete |,,_,,|
signal 1 scan

* The operations in sequential operation mode are as follows.

Speed

— \

Dwell Time Dwell Time
Starting | |

Operation

Time

signal

Complete

signal
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3.2 Positioning Parameter

It describes positioning parameter and operation data setting.

3.2.1 Positioning parameter setting sequence

» Positioning parameter can be set more than V1.2 (high end type can be set more than XG5000
V2.2) and it has the following sequence. (This manual is described by using XG5000 V2.2.)

(1) Opening parameter setting window
+ Select [Parameter] -> [Embedded Parameter] -> [Positioning] and double-click to open

positioning parameter setting window.
(If project is not displayed, press [View] -> [Project Window] to open project window [shortcut key:

ALT + 1))
Project Window £
Rems
= & sdfef -
= 3 NewPLC¥GE-XBCHHORIne
ﬁ Warable Comment
= [ Parameter
I Basic Paramater
Hi 10 Parameter .
5 [ Embecded Parameter Double-click
B N -
iter | ¥, i I Vi -
Fastorey O Mok Upe ¥ Mot Use
Piin Qulped Level 0 Loww At [ Liss fctevn
Puloe Duput Mode O Owl T O OwC0w
W Cosde Dhutpas Mods [ Hara 0 Hora
T 1 s 1l
Spesd Limi D000 pdsfy QLLLEC ]
AT Mal S0 v S0 e
DEC Kal S0 o SN e
B ALC Mo 2 1000 ma 1000 ma
= OEC Ha2 1000 e 10010 e
e AL Mod 1500 ma 1500 ma
DEC Ko 3 V500 e 1500 e
AL Mo d 200 ek 20000 it
DEC Hod 2000 i 20000 v
ST Upper Lird FIATAEEAT ol TUATEEAT e
E.Ma/ Loewer Lid FIATRENELE ph 18T eI ph
Bachlych Comparaation [:]- -
S Lave Denat 0 My Dehact 0 Mo Detet
Uppe: fLowes L 1: Ve 1: Usm
Hizins M sthd 0 DOGHOMENIFF) 0 DOGHOMEDFF)
Home Dinsction 1: OO 1- COw!
Horra Addhess Ok Opk
Hosme Hegh Spesd 00 5000 278
Hiome Low Speed 500 ety Sdphs
[ Histarg ALL Tems 1000 ek 1000 ik
Homeng GEC Tme: 100 et 10080 e
P
—— TAELL T Gma Uns
JOG High Spesd 00 pdts OO0 s
0 Low Speed 000 plrfy 1000 Rk
H0G ALC Tnd 1000 &k 1000 ik
06 BEC Tone 1000 1000 e
Lrchirn Srasd Aol Al fs o]
| Posston Porameter [ciaom vt |

< Positioning parameter setting window >
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(2) Setting parameter
« Positioning parameter setting window is classified into basic parameter and Home parameter.
« Each item can be set independently.
« For detail setting of basic parameter, refer to 3.2.3.
« For detail setting of Home parameter, refer to 3.2.4.

Type

Item

Description

Basic parameters

Positioning

Set whether to use positioning function.

Pulse output level

Set pulse output mode (Low/High Active).

Bias speed

Set the initial start speed for early operation.

Speed limit

Set the max speed settable in positioning operation.

ACC/DEC No.1

Time setting of ACC/DEC section No.1

ACC/DEC No.2

Time setting of ACC/DEC section No.2

ACC/DEC No.3

Time setting of ACC/DEC section No.3

ACC/DEC No.4

Time setting of ACC/DEC section No.4

S/W upper limit

Set upper limit within a machine’s operation range

S/W lower limit

Set lower limit within a machine’s operation range

Backlash compensation | Set compensation amount of tolerance in which a machine is not operated due
amount to wear when rotation direction is changed.
SW  upper/lower  limits

Set whether to detect or not S/W upper/lower limits during constant speed
during  constant  speed

operation
operation
Use upper/lower limits Use or not

Origin/Manual

parameters

Home Return method

Set home return method

Home Return direction

Set home return direction

Origin address

Set origin address

Origin compensation amount

Set origin compensation amount

Home Return high speed

Set high speed for home return

Home Return low speed

Set low speed for home return

Home Return accelerating

time

Set accelerating time for home return

Home Return decelerating

time

Set decelerating time for home return

Dwell time

Set a time required to remove remaining bias counter immediately after

positioning ends

Jog high speed

Set high speed for jog operation

Jog low speed

Set low speed for jog operation

Jog accelerating time

Set accelerating time for jog operation

Jog decelerating time

Set decelerating time for jog operation

Inching speed

Set speed for inching operation

< Positioning parameter setting item >
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(3) Operation data setting

« If the user select ‘X Axis Data’ or 'Y Axis Data’ tap on the positioning parameter setting window,
the user can set operation data of 30 steps as show below.
« Standard type can set up to 30 steps, high-end type can set up to 80 steps.

- Positioning

Coord | Pattem | Contil | Meihod | EP Sten| ‘{0 | MCode | QT | Goeed | et =
1 ABS EHD PO 5 o a o Hal 1] 0
2 ABS  END  FDS  SM 0 1] ] Ma.1 0 0
3 ABS EMD FOS SN o a ] Hal 1] 0
4  ABS  END | FDS W 0 ] ] Ma.l ] 0
5 ARS END FOS SN 1] u] o Ha.l o 1]
6  ABS  ENMD  FOS S 0 ] 0 Mo.1 ] 0
7 ABS EMD POS SIH 0 a ] Hal 1] 0
& 4B END | FOS SN 0 ] ] Ma.1 0 0
b ABS END FOS SN 0 a ] Ho1 1] 0
0 ABS  END | FOS S 0 ] ] Ma.l ] 0
Lk ABS END FOS SN 1] 1] o Ha.1 o D
12 ABS  END P05 SM 0 ] ] Ma.1 0 0
13 ABS END FOS SN 0 i} ] Ho1 1] 0
14 ABS  END  FOS S 0 ] ] Ma.i ] 0
1 ABS  END  POS SN 0 1] ] Ma.1 0 0
6 ABS  END  POS S 0 ] ] Ha.l i 0
17 ABS  END  POS  SH 0 ] ] Ma.1 0 0
18  ABS  END | POS SN 0 ] 0 Ha.l o 0
19 ABS  END  POS SN 0 1] ] Ma.1 0 0
20 ABS  END | POS SN 0 ] ] Ha.l o 0
21 ABS  END | POS  SM 0 0 0 Ma.l 0 0
2 ABS  END | POS SN 0 ] ] Ha.l ] 0
2:  ABS  END | POS | SN 0 1] ] Ma.l 0 0
4 AR END Fl= S 1] u] o Ha.l o 1]
2% ABS  END  POS SN 0 1] ] Ma.1 ] 0
% ABS EMD FOS SN o a ] Hal 1] 0
27 ABS  END | POS S 0 ] ] Ma.l ] 0
28 ABS EHD FOS SN 0 a o Hal 1] 0
2 ABS  EWD  POS SN 0 ] 0 Ma.1 ] 0

30 ABS EHD FOS SIH o a o Hal 1] o 3

X-Axiz E-I_J)-;a 5 ety I
I—b Operation data setting [ ok [ coce |

< Position operation data setting window >

ltems of operation data is as table below.
For detail of operation data, refer to 3.3.

Item Description Initial value
Coord. Setting Cood. of each step (ABS/INC) ABS
Pattern Setting operation pattern of each step (END/KEEP/CONT) END
Control Setting control method of each step (POS/SPD) POS
Method Setting operation method of each step (SIN/REP) SIN

REP step In case of repeated operation, setting the next step no. 0
Address Setting target address of each step O[Pulse]
In case of using M code, number indicated when M code
M Code occurred 0
(In case of setting as 0, M code function is not used)
A/D No. Setting A/D no. of each step No.1
Speed Operation speed of each step O[pps]

After ending step, time necessary to remove remaining pulse of

Dwell offset counter o[ms]
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(4) Writing to PLC

After setting of positioning parameter and operation data per each axis, download them to PLC
*Selecting [Online] -> [Write], ‘Write’ dialog box is displayed.
In order to download parameter, select ‘Parameter’ and click ‘OK’.

06

(1= Comment
| L

':L Parameter

[ Program

select

p Click OK

[ oK ] [ Cancel

« If XG5000 is not connected with PLC, ‘Write’ menu is not activated. In case of this, select
[Online] -> [Connect] to connect with PLC.

« When PLC is RUN mode, comment is available to download so only comment is displayed
in the ‘Write’ dialog box. At this time, change PLC’s mode to STOP and retry it.

XG5000 |X|

L] E Change PLC mode to stop mode and write to PLC?
L

[ fes ] ’ Mo

« If downloading parameter, basic parameter, 1/O parameter, built-in parameter is transmitted.
« The downloaded positioning parameter is applied when turning on the power or changing
operation mode. For more detail, refer to 3.2.2.
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3.2.2 Relationship between positioning parameter and dedicated K area

XGB built-in positioning function executes the positioning control by using parameter and K area
dedicated for positioning. Here describes relationship between positioning parameter and K area.
Internal memory configuration related with XGB built-in positioning is as follows.

F Y

Operation data change
UL Operation status

manitoring
Y
Reading/writing
parameter
XGB
L J Y
Built-in parameter  Power on Dedicated K area for
area Mode change positioning
Saving parameter Actual operation
and operation data data
Manitoring data
WRT command

< Relationship between positioning parameter and K area >

*XGB has a built-in parameter area to save operation data and parameter written in the XG5000 and
a dedicated K area for use of real positioning operation.
«If writing the embedded positioning parameter and operation data, the downloaded data is saved in
the built-in parameter area permanently. And in case of reading, it reads built-in parameter area.
*XGB executes the initialization by copying the parameter and operation data saved in the built-in
parameter area to K area dedicated for positioning.
(1) In case of restarting after power cut
(2) In case of changing PLC operation mode
(3) In case of restarting PLC by reset command
*XGB built-in positioning is executed by using data of K area and Flags that indicate the current
operation status and monitoring data are displayed in the K area. So the user can change operation
data easily by changing the K area data
In order to preserve the current K area data, K area data should be applied to built-in parameter
area by using application command (WRT command)
*For detail list of K area, refer to A2.2.

*After changing K area and not using WRT instruction, if restarting after power cut or
changing PLC operation mode, K area is initialized.
*For more detail of WRT instruction, refer to 5.2.21.
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3.2.3 Setting basic positioning parameters

It describes the range of setting basic parameters and special K area for positioning.

K area for positioning

X-axis Y-axis
Item Range Initial value Data size
XBM/XBC XBM/XBC
XEC XEC
N ) i K4870 K5270 .
Positioning 0: No use, 1 : use 0 %KX 7792 06KX8432 Bit
Pulse output 0 : Low Active, 0 K4871 K5271 Bit
level 1: High Active %KX7793 %KX8433
Pulse output | 0 : CW/CCW 0 K4873 K5273 Bit
mode 1:PLS/DIR %KX7795 %KX8435
M code output | 0: NONE, 1:WITH 0 K4681-2 K5081-2 Bit
mode 2: AFTER %KX7489-90 | %KX8129-30
Bias speed 1 N 1 K450 K490 Double
P %KD225 %KD245 word
- K452 K492 Double
Speed limit 1 100,000 %KD226 %KD246 word
. . K454 K494
ACC time 1 0 ~ 10,000[unit: ms] 500 06KW 454 %KW 494 word
DEC time 1 . K455 K495
0 ~ 10,000[unit: ms] 500 KW A55 UKW A95 word
ACC time 2 . K456 K496
0 ~ 10,000[unit: ms] 1,000 UKW A56 %KW 496 word
DEC time 2 . K457 K497
0 ~ 10,000[unit: ms] 1,000 VKW 457 YK\WA97 word
. . K458 K498
ACC time 3 0 ~ 10,000[unit: ms] 1,500 06KW A58 06K\ 498 word
DEC time 3 . K459 K499
0 ~ 10,000[unit: ms] 1,500 %KW 459 %KW 499 word
ACC time 4 . K460 K500
0 ~ 10,000[unit: ms] 2,000 %KW 460 %KW 500 word
DEC time 4 . K461 K501
0 ~ 10,000[unit: ms] 2,000 VKW 461 %KW501 word
- -2,147,483,648 ~ K462 K502 Double
SIW upper limit | 5y 17 483 647 [pulse] 2,147,483.847 | o o3y %KD251 word
- -2,147,483,648 ~ K464 K504 Double
SIW lower imit | 5 17 483 647 [pulse] | 2147483648 | o i po3o %KD252 word
Backlash K466 K506
Compensation | ° 65,53 0 %KW466 %KW506 word
- ) ) K4684 K5084 .
S/W Limit Detect | 0 : No detectl : detect 0 U6KX7492 06K X8132 Bit
Upper/lower . . K4872 K5272 .
limits 0: no use, 1: use 1 %KX 7794 9%KX8434 Bit
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(1) Positioning

*Determine whether to use positioning.

« If not using positioning function, set it ‘0: no use’ while for use, it should be set to ‘1: use’.

« If setting it as ‘l:use’, though it doesn't execute the instruction related with positioning, it is
controlled by positioning.
So in this case, though the user turns on this contact point by other application instruction, only
output image data of XG5000 monitoring window is on and real output contact point doesn’t turn
on.

» Make sure to set it ‘1: use’ to use positioning.
If using the instruction related with positioning when it is set as ‘0: no use”, error code 105
occurs.

(2) Pulse output level
For pulse output level, select either of ‘Low Active output’ or ‘High Active output’.
<For Low Active output, set as 0, for High Active output, set as 1.
*The following figure shows output pulse type in case of Low Active and High Active output based on
X axis. (in case of Y axis, pulse string output: P21, direction output: P23)

Loww Active output )
P
tarmin eyl
Pulss = bt

output | I

(P20) P ||ES
. termin ||§
Direotion sl |
output el
pletafenty |
e [
Ny E
- ! - F

Forward output Fewerss output
High Active output
P
termin TN
Fulzs ) .\‘J

output | | | = |
it il |
e termin (/g

Dirsotion gl | E3

output | =

P22 =
- - - |

Forward output Fewerss output

(3) Pulse output mode (For only high end type)
*XGB built-in positioning can select output mode as one between PLS/DIR mode and CW/CCW
mode.
«If you use CW/CCW mode, select 0. If you use PLS/DIR mode, select 1.
«About output pulse shape according to each pulse output mode, refer to ch.2.2.3.

(4) M code output mode (For only high end type)
*In case of using M code function, you can set output timing of M code.
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*M code output mode set in the parameter is applied to all operation step of each axis.
*The user can select one M code output mode among three modes, NONE, WITH, AFTER.
According to each setting value, timing of M code output signal is as follows.

(a) NONE mode
«In case M code output mode is selected as NONE, though M code is set in operation data, M
code doesn’t occur like the following figure.
«If the user use this function, it can prohibit the M code function set per operation step,
simultaneously.

Speed END
KEEP

Time

Dwell Dwvell
time time

Startingj—|

Operation —

M code
On signal

(b) WITH mode
* In case M code output mode is set as WITH, like the following figure, it outpus M code on signal
and M code number when each step runs.

Speed ] END operation
Keep operation

/ \ Ti
. I i meg

Dwell time Dwell time
Starting _T_—I

Operation_T l _
M code on
_ L L

signal
M code % M >< N
MOF instruction I_I [_I

< M code output timing in case of WITH mode >
(c) AFTER mode

* In case M code output mode is set as AFTER, like the following figure, if each operation of step
is completed, it outputs M code On signal and M code number.
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Speed ] END operation
Keep operation
| e Time
Dwell time DwelFtime
F

Starting ﬂ

Operaﬁon_f l_
M code on T—‘ fi
signal

M code (M) N
MOF instruction ﬂ

< M code output timing in case of AFTER mode >

(5) Bias speed

« Considering that torque of stepping motor is unstable when its speed is almost equal to 0, the initial
speed is set during early operation in order to facilitate motor's rotation and is used to save
positioning time. The speed set in the case is called ‘bias speed’.

« In case of XGB built-in positioning, setting range of bias speed is 0 ~ 100,000 (unit:pps).

« Bias speed may be used for
(1) Positioning operation by start instruction (IST,DST,SSTetc.)
(2) Home operation, JOG operation
(3) Main axis of interpolation operation(not available for sub axis)

speed
Speed limit | ________ -
_-'.'*:
A i Operation when
Target speed | __ e : hias speed is set
i’
;o
S
BiasT | !
speed ! :
¥ T +Time
W
| ACC. time |
I |
ACC/DEC =lope when biaz speed iz not zet
ACC/DEC =lope when bias iz zet

< Operation when setting bias speed >

» The figure above shows operation when setting bias speed.
The entire operation time may be advantageously reduced if bias speed is highly set, but
excessive value may cause impact sound at the start/end time and unreasonable operation on a
machine.

* Bias speed should be set within the following range.
(a) Bias speed < Positioning speed

(b) Bias speed = Home Return low speed < Home Return high speed
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(c) Bias speed < JOG high speed
- (If home return speed is set lower than bias speed, it generates Error 133; if operation
speed is set lower than bias speed during positioning, it generates Error 153; if JOG high
speed is set lower than bias speed, it generates Error 121.)

(6) Speed limit

« It refers to the allowable max speed of positioning operation.

* In Pulse unit, the range is between 1 ~ 1,000,000(unit: pps).

» During position operation, operation speed, home return speed and jog operation speed are

affected by speed limit, and if they are set higher than speed limit, it detects error.

(1) If home return speed is higher than speed limit : Error 133
(2) If positioning speed is higher than speed limit : Error 152
(3) If jog operation speed is higher than speed limit : Error 121

(7) ACC/DEC time
* It is applied to sequential operation instruction, speed override, positioning speed override during
positioning operation as well as start/end time of positioning operation. At this time, ACC and DEC
time is defined as shown below.

(a) ACC time: a duration required to reach from “O(stop)” speed to the speed limit set in parameter.
Using bias would be a time consumed to reach from bias speed set to the speed
limit set in parameter.

(b) DEC time: a duration required to reach from the speed limit set in parameter up to “0”(stop)

speed.
Using bias would be a time consumed to reach from bias speed set to the speed
limit set in parameter.

speed r Speed limit
F S !:- - -:'\
! ! ! \
’ o t N _ Operation
') ) i
; ! ! v Speed
L Lo Actual DEC.
i ! | | time
| e Actual ACC. time | ' T
T i i : [N » lime
| ACC. | | DEC. time
T Time n *

ACC. time : Time to take from stop status to speed limit
AL G R e e S Time to take from stop status to operation speed

* The range is between 0 ~ 10,000 (unit: 1 ms) per axis.
+ ACC/DEC time is set with 4 types and it can be set differently according to each operation data.

(8) S/W Upper/Lower Limit
» A range of a machine’s move is called ‘stroke limit’, and it sets the upper/lower limits of stroke into
software upper limit and software lower limit and does not execute positioning if it operates out of
ranges set in the above.
Therefore, it is used to prevent against out-of-range of upper/lower limits resulting from incorrect
positioning address or malfunction by program error and it needs installing emergency stop limit
switch close to a machine’s stroke limit.
*Except S/W upper limit and lower limit, install limit switch for emergency stop near stroke limit of
machine.
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—_—

[ P

Maoving range N

Software lower limit Software upper limit

» Range of S/W upper limit and lower limit is checked when starting positioning and operating.

« If an error is detected by setting software upper/lower limits(software upper limit error: 501,
software lower limit error: 502), pulse output of positioning module is prohibited.
Therefore, to resume operation after an error is detected, it is prerequisite to cancel ‘No output’.
(No output status is displayed at K4205(%KX6725), for X axis and K4305(%KX6885) for Y axis.

* It can be set according to each axis and range is as follows.
- S/W upper limit address value range: -2,147,483,648 {ulit] PUKES,647
- S/W lower limit address value range: -2,147,483,648 {uditl PUKES,647

(9) Backlash Compensation Amount
« A tolerance that a machine does not operate due to wear when its rotation direction is changed if it

is moving with motor axis combined with gear and screw is called ‘backlash’.
» Therefore, when changing a rotation direction, it should output by adding backlash compensation

amount to positioning amount.
» The range is between 0 ~ 65,535(unit: Pulse) per axis.

« It is available for positioning operation, inching operation and jog operation

Backlash

Backlas \)/>

Gear 1 Gear 2 Gear 1 Gear 2

e Backlash compensation outputs backlash compensation amount first and then, address of
positioning operation, inching operation and jog operation move to the target positions. (At this time,
output as many as backlash amount is not added to the current position address.)
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%
;EEF . forward 100,000 pulse moving N
: Direction
i - : reverse 100.000 pulse moving change
- ]
— E._
- 2 é iError by backlash
[
1 1backlagh
d |L“_
%gear forward 100,000 pulse moving ) .
Direction
reverse 100,000 pulse maoving Change
Backlash
! ' 'compensation
i :backlaah
d |L“_

» The above figure describes difference of backlash setting or no backlash setting.
In case of not setting backlash compensation amount, it moves as many as 100,000 pulse forward
and changes the direction and moves backward as many as 100,000 pulse. It may cause error by
backlash. For example, it assumes that backlash is 500 pulse, in case of not setting backlash, final
stop location is 500. To compensate this, setting backlash compensation as 500, when changing
the direction, 100,500 pulse is yielded adding 500 pulse set as backlash compensation amount. So
target stops at the precise stop position.

* The following table indicates real pulse output and stop position in case of setting backlash.
(Absolute coordinates is used.)

Operation | Backlash setting Target Direction Real output Stop
step amount address | conversion pulse positio
1 10,000 X 10,000 10,000
2 500 30,000 X 20,000 30,000
3 0 o -30,500 0
Forward
Step1 Step?2
output : 10,000 output - 20,000
Stop position ;10,800 Stop position - 30,000
i positiop
10,000 30,000
output : 3_E!.5EIIZI
Reverse Stop position : 0
Step3

» Once backlash compensation amount is set or changed, home return should be executed
otherwise there can be error at the current position by backlash compensation amount.

(10) S/W upper/lower limits during constant speed operation
* It is used to stop pulse output by S/W upper/lower limit detection during constant speed operation by
speed control.
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* In the case, S/W upper/lower limit detection is available as long as origin is set and the position

mark during constant speed operation is “Mark”
(11) Use of Upper/Lower Limits
» To use upper/lower limits during operation, it should be set as “Use”.

« Upper/Lower limit input contact point is fixed as the table below and it can be used as normally

closed contact point (B contact point).

« If 'No use’ is set, it does not detect upper/lower limits and is available with general input contact.
Signal Input contact point number .
P Standard | High end Operation content Reference
External X axis | POO0O P000S Detects Fhe X axis gxternal lower Ilmlt
low limit at the rising edge of input contact point Acts as
signal : Detects the Y axis external lower limit | normally
(LimitL) Yaxis | PO002 | POOOA ) e rising edge of input contact point. | closed

) —— contact point

External X axis | POOOL P0009 Detects Fhe X axis e_xternal upper I|_m|t B contact
upper limit at the rising edge of input contact point. point)
signal . Detects the Y axis external upper limit
(LimitH) Yaxis | PO003 | PO008 | oo rising edge of input contact point.

3.2.4 Origin/Manual Parameter Setting for Positioning

Here describes setting range, method of origin/manual parameter for positioning, and special K area

for positioning corresponding to each item. They are summarized as the table below.

Dedicated
- K area
. Initial : , .
Item Setting range value X axis Y axis Data size
XBM/XBC XBM/XBC
XEC XEC
0 : origin detection after DOG off
Home Return 1 : origin detection after deceleration K4780-81 K5180-81 .
. 0 2 Bit
method when DOG is On %KX7648-49 | %KX8288-89
2 : origin detection by DOG
Home Return 0 : forward, 1 : backward 1 K782 K>182 Bit
direction %KX7650 %KX8290
Origin address -2,147,483,648 ~2,1 0 K469 K09 Double word
%KD234 %KD254
Home Return high | s} 100,000 foulse/ 5,000 Karl K511 Double word
speed %KD235 %KD255
Home Return low | s} 100,000 foulse/ 500 Kars KS13 Double word
speed %KD236 %KD256
Home Return ACC | _ 16 gooqunit: ms] 1,000 Kars K515 Word
time %KWA475 %KW515
Home Return DEC | 16 gooqunit: ms] 1,000 K476 K516 Word
time %KWA76 %KW516
Dwell time 0 ~ 50,000[unit: ms] 0 Kart K17 Word
%KWA77 %KW517
. K479 K519
Jog high speed 1 st 100,000 [pulse/ 5,000 %KD239 %KD259 Double word
Jog low speed 1 st 100,000 pulse/ 1,000 K481 K521 Double word
%KD240 %KD260
Jog ACC time 0 ~ 10,000[unit: ms] 1,000 K483 K523 Word
%KW483 %KW523
Jog DEC time 0 ~ 10,000[unit :ms] 1,000 Kas4 K524 Word
%KW484 %KW524
Inching speed 1 st 65,535[pulse/ 100 K485 K525 Word
%KW485 %KW525
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(1) Home Return method
* There are three home return methods as follows.
a) DOG/Origin(Off) :
-If origin signal is inputted, it detects the origin signal after DOG changes On -> Off.
b) DOG/Origin(On) : When DOG is on, it detects the origin after deceleration
-If DOG signal is on and origin signal is inputted after deceleration, it detects the origin.
c) DOG :
-It detects the origin by using DOG signal.
* For more detail of home return method, refer to 3.1.9.

(2) Home Return direction
« Home Return direction is divided into CW(forward) and CCW (backward) depending on pulse output

direction.
SEY HO”.”e Return Pulse output operation of XGB positioning module
value direction
0 Forward Executing forward home return.
1 Backward Executing backward home return.

(3) Origin address
* It is used to change the current address to a value set in home return address when home return is
completed by home return instruction.
e setting range: -2,147,483,648 {uRit] Puleey,647

(4) Home Return high speed
» As a speed when it returns home by home return instruction, it is divided into high speed and low

speed.

« It refers to a speed operating in regular speed section via accelerating section by home return
instruction.

» The range of home return high speed is between 1 ~ 100,000(unit: pps)

(5) Home Return low speed
* It refers to a speed operating in regular speed section via decelerating section from home return
high speed by home return instruction.
» The range of home return low speed is between 1 ~ 100,000(unit: pps)

» When setting home return speed, it should be “speed limit = home return high speed = home
return low speed”.

* It is recommended to set home return low speed as low as possible when setting home return
speed. Origin signal detection may be inaccurate if low speed is set too fast.

(6) Home Return ACC/DEC time
« When it returns home by home return instruction, it returns home at the speed of home return high
speed and home return low speed by ACC/DEC time.
* The range of home return ACC/DEC time is between 0 ~ 10,000(unit: 1 ms).

(7) Dwell time
« It sets Dwell time applied to Home Return
» Dwell time is necessary to maintain precise stop of servo motor when positioning by using a servo
motor.
e The actual duration necessary to remove remaining pulse of bias counter after positioning ends is
called ‘dwell time'.
» The range of home return dwell time is between 0 ~ 50,000 (unit;: 1 ms)
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(8) JOG high speed

» Jog speed is about jog operation, one of manual operations and is divided into jog low speed
operation and jog high speed operation.

« Jog high speed operation is operated by patterns with accelerating, regular speed and decelerating
sections. Therefore, job is controlled by ACC/DEC instruction in accelerating section and
decelerating section.

 The range of jog high speed is between 1 ~ 100,000(unit: 1pps)

(9) JOG low speed
» Jog low speed operation is operated with patterns of accelerating, regular speed and decelerating
sections.
» The range of jog low speed is between 1 ~ 100,000 (unit: 1pps)

* When setting JOG high speed, it should be “Speed limit 2 JOG high speed = Bias speed”.
» When setting JOG low speed, it should be smaller than JOG high speed.

(10) JOG ACC/DEC time
* It refers to JOG ACC/DEC time during jog high/low speed operation.
» The range of JOG ACC/DEC time is between 0 ~ 10,000 (unit; 1 ms)

(11) Inching speed
* The inching operation speed is set.
» The range of inching speed is between 1 ~ 65,535 (unit: 1pps)
* For detail of inching operation, refer to 3.1.12.
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3.3 Positioning Operation Data

It describes operation data for XGB positioning. If the user select ‘X axis data’ or 'Y axis data’ tap in the
positioning parameter setting window, the following figure is displayed. Each axis can have 30~80

(standard type: 30 steps, compact stand/high-end type: 80steps) steps of operation data.

™ Positioning PR
Coord | Pulenn| Coriol | Mehod |9EPSN9 e M[}ode| e | e e S
1 ABS END POS SN 0 [1] 1] Hal 1] [1]
2 ABS END FOS SN 0 a ] Mol o 0
3 ABS END FOS SN 0 1] 1] Hal o 0
4 ABS EMD FOS SN ] 1] o Hal 1] 0
5 ABS END FOS SN 0 1] 1] Mal o 0
(3 ABS END POS SN 0 a ] Mol 1] 0
7 ABS END FOS SN 0 1] o Hal o 0
8 ABS EMND POS L] 0 a o Mol i} 0
9 ABS END FOS SN 0 1] 1] Mal o 0
o ABS END POS SN 0 a o Mol 1] 0
n ABS END FOS SN 0 1] 1] Hal o 0
12 ABS END POS L] 0 a [i] Hal [i] i}
13 ABS END POS SN 0 1] 1] Mal 1] 0
14 ABS END POS SN 0 1] o Mol 1] 0
15 ABS END FOS SN 0 1] (1] Mol ] 0
16 ABS END POS L] 0 1] 1] Mal 1] 0
17 ABS EMD FOS SN 0 o o Mol o 0
18 AR5 END POS SN 1] 1] o Mol 1] 0
13 ABS EHND FOS SN ] 1] o Hal o 0
20 ABS END POS SN 0 1] o Mal 1] 0
a ABS END FOS SN 0 1] o Mol o 0
2 ARS END FOs SN (1] 1] 1] Hal o 0
ABS EMD FOS SN 0 a '] Hal [i] 0
2 ABS END FOS SN 0 1] 1] Mal o 0
5 ABS END FOS SN 0 a ] Mol o 0
-3 ABS END FOS SN 0 1] o Hal o 0
¥y ABS END POS SN 0 a 1] Mol i} 0
28 ABS END FOS SN 0 1] 1] Mal o 0
23 ABS END POS SN 0 a ] Mol 1] 0
0 AES END POS SIN 0 ] ] Hal [ 0 &
X-Axis nun_l) 2 Data |
Operation data setting Cancel
Each of item can have a following data.
Initial Device area
Step ltem Range | : _ Remarks
values X-axis Y-axis
K5384 K8384
Coord. 0: ABS, 1 : Incremental ABS Bit
%KX8612 %KX13412
O : end, 1 continuous, 2 K5382~3 K8382~3
Pattern . End Bit
sequential %KX8610-11 %KX13410-11
0 : position control, 1 speed - K5381 K8381
Control Position Bit
control %KX8609 %KX13409
. . K5380 K8380 )
Method 0: single, 1 : repeat Single Bit
%K X8608 %K X13408
. K539 K839
REP 0~30(High end 0~80) 0 Word
1 %KW539 %KW839
-2,147,483,648 ~ 2,147,483,647 K530 K830 Double
Address(pulse) 0
[pulse] %KD265 %KD415 word
K537 K837
M Code 0 ~ 65,535 0 Word
%KW539 %KW837
K5386-87 K8386-87 )
A/D No. 0:No.1,1:No.1l,2:No.33:No.4 0 Bit
%KX8614-15 %KX13414-15
K534 K834 Double
Speed 1 ~ 100,000[pulse/sec] 0
%KD267 %KD417 word
. . K536 K836
Dwell time |0 ~ 50,000[unit: ms] 0 Word
%KW536 %KW836
. . K540~549 K840~849
2 Same item with No.1 step
%KW540~549 | %KW840~849
. . K550~829 K850~1129
3~30 Same item with No.1 step
%KW550~829 | %KW850~1129
31 _ _ K2340~2349 K2840~2849 only for
Same item with No.1 step 06KW2340~2349 | %KW2840~2849
high end
. . K2350~2839 K2850~3339
32~80 Same item with No.1 step
9%KW2350~2839 | %KW2850~3339|  type
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(1) Step number

 The range of positioning data serial number is between 1 ~ 30.
(compact standard/high-end type is 1~80)

« When executing indirect start, simultaneous start, linear interpolation operation, position
synchronization and etc., if you designates the step number of data to operate, it operates
according to positioning dedicated K area where operation data is saved.

e If step number is set as 0, operation step indicated at the current step number (X axis:
K426(%KW426), Y axis: K436(%KW436)) of positioning monitor flag is operated.

» The user can use variable of dedicated K area per each step easily by using Register U
Device. For detail of monitor registration of positioning, refer to XG5000 user manual.

(2) Coordinates
* Here sets the coordinates method of relevant operation step data.
 Coordinates methods selectable are absolute coordinate and Incremental coordinate.
 For more detall, refer to 3.1.2.

(3) Operation pattern (END/KEEP/CONT) and operation method (SIN/REP)
e The user can select one pattern among three operation patterns per step. It can configure how to
use the positioning operation data.
« Operation pattern can be set as follows according to Control and Method on the operation data.

Control Method Pattern Reference
END
SIN KEEP
CONT Linear interpolation is not available
POS
END
REP KEEP
CONT Linear interpolation is not available
END Linear interpolation is not available
SIN KEEP Linear interpolation is not available
CONT Not available
SPD . . . .
END Linear interpolation is not available
REP KEEP Linear interpolation is not available
CONT Not available

* In case Method is set as SIN, the next operation step become ‘current operation step + 1'. And in
case Method is set as REP, the next operation step become the step set in REP Step.
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(a) END (SIN)
* It refers to execute the positioning to target address by using the data of operation step and
complete the positioning after dwell time.

ACC. Section/constant speed section/DEC. section
Speed | : ;

Dwell time

L Time

Starting i

Operation

On ACC. o

On constant |

In

Cn DEC.

1n
On dwell

Complete

» Generally with END operation, position operation is executed according to pre-arranged speed and
position like above picture as ladder shape with accelerated, constant, and decelerated intervals.
However depending on position and speed settings, special shapes besides a ladder can be
witnessed as below.

In case position is smaller than speed In case operation speed is same with bias speed

speed Speed

]

| Dwell time Bias speed |----+ Dwell time

1

: Y Time } Time

! ' '
! | |
i
Starting Fn - Starting—rm j
Operation n : — CQperation —1 —

]

i

]

] 1
ACC. ; ACC, ;

]

]

1

1On

1
]
Constant i ] : Constant 4,1
DEC. ! DEC.
T
|
]

: On 0n
1
Dwel —_— Dwell ‘v—!—!nn*

T

i

Complete

1) In case target address is far less than speed, it can’'t pass the acceleration - regular speed —
deceleration section. In this case, the positioning is complete without regular speed section.

2) In case operation speed is same with bias speed, target moves with regular speed (bias
speed) and it stops without deceleration section.
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« It assumes that operation data is as follows to describe END/SIN operation.

Sep | oo avan] o Ve BEP T Al T M T AP | e Jowetio
1 ABS END POS SIN 0 10,000 0 1 1,000 100
2 ABS END POS SIN 0 20,000 0 1 500 100
3 ABS | END POS SIN 0 30,000 0 1 1,000 100

« In the above table, operation pattern is set as END, target moves once by once start command
and since Method is set as SIN, the next step becomes ‘current operation step + 1'.
* To operate the next step, one more start command is necessary.

Speed
[}
EMD mode EMD mode
1000 |===== == —— - m m e e e e e e m e
EMD mode
o] Y --------7—\
— ! S— — = AZH
sz p o SeRs 4
! | | | 1 | |
Ny L L
Starting S LN L
! i i i i
e L/ -
i i
A | |
Running v ! | ! —
1 | | | |
1 | | | |
Crweell

(b) END operation (Repetition)
* In case END operation (repetition), operation of currently started operation is same with END
operation (single).
But, The next step becomes the step set in the REP Step, which is different with END operation
(single).
* It assumes that operation data is set as follows to describe END/Repetition.

3P [ e[ o Moo TEEP T Addiess T M [ A0 | g8t Towels
1 ABS END POS SIN 0 10,000 0 1 1,000 100
2 ABS END POS | REP 1 20,000 0 1 500 100
3 ABS END POS SIN 0 30,000 0 1 1,000 100

1) By first start command, target moves to 10,000 pulse with 1,000pps speed and stops. At this
time, since Method is SIN, the next operation step becomes the no.2 step, current operation
step +1.

2) By second start command, target moves to 20,000 with 500pps and stops. At this time,

Method is REP, the next operation step becomes no.1 step set in REP Step, not no.3 step.

3) If third start command is inputted, target moves to 10,000 ABS coordinates with 1,000 pps.

4) Like this, no.1 step and no.2 step are repeated whenever start command is executed so no.3

step is not operated.
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Speed
Made: Made:
End/Single End/Single
\  Mode:
End/Repeat
f T ' 1 ¥ T Time
| Step: 1 b stepz 1 Stepd b
. Lo Lo Lo
| : : ] : : | : :
stanmngl { LN LN | Lo
' On s L/ L
1 1 ]
J A | .
Running ! : P
1 1 ] ]
[} i i i

=
a

Owell _ l—‘ l

«If the operation mode is set as single, set the operating step number in the IST at 0, then the
step specified in the current step number (axis X: K426(%KW426), axis Y: K436 (%KW436))
in area K for positioning.

«If the operation mode is set as Repeat and the Repeat step is set at 0, the step stops operating
and the next step changes into 0.

In this case, the operating step gets out of the range of 1~30 (1~80 for the compact
standard/high-end type) and error code 512 comes out, so be careful of the repeating step
setting when you set at the repeating operation.

(c) Continued Operation

«Continued operation refers to the operation which carried out positioning to the target position by
using the data of the corresponding operating step by the operation instruction and continues the
next operating steps without any additional operation instructions with the positioning not completed
after the dwell time.

*The next operating steps differ according to the current operating mode of the steps.
A) The operation mode of the current step is single: current operating step + 1
B) The operation mode of the current step is repetition: the step designated as Repeat in the current
operation step

«If you use the continued operation pattern, you can conduct the pattern operation that sequentially

carried out multiple operating steps with only one operation instruction.
*The continued operation can be explained with the operation data in the following table.

Coordina | Operation Operation | Repeatin Target position M Acc./Dec. Speed Dwell time
Step No. Control
tes pattern mode g step [Pulse] code No. [pls/s] [ms]
1 Absolute Keep Position Single 0 10,000 0 0 1,000 100
2 Absolute Keep Position Single 0 20,000 0 0 500 100
3 Absolute End Position Single 0 30,000 0 1 1,000 0
4 Absolute End Position Repeat 1 40,000 0 1 500 0

1) Steps 1 and 2 are continued in the operation pattern and single in the operation mode, so they
operate at 1,000pps to the pulse of absolute coordinates 10,000 and then operates step 2, the
next step, without waiting for the next operation instruction when the dwell time passes. If the
dwell time passes after step 2, step 3 is operated.

2) Step 3, of which the operation pattern is end, operates up to absolute coordinates 30,000, and
then stops right away because the dwell time is 0, and the positioning completion bit turns on
for a scan.
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3) Since the operation mode of step 3 is single, the next step is No. 4.

4) Step 4 has been set as end/repeat 1, it operates up to absolute coordinates 40,000 when step 4
operates by the second operation instruction, and stops without dwell time, and the next step
points at step 1 which has been designated as the Repeat step.

5) The operation pattern can be illustrated as follows.

Speed
Mode :
Keep./Single Mode_:
Mode - Endisingle Mode -
Keepisingle End/Repeat
} \  Time
Step: 4

Step o1 T Step: 2 T Step - 3

i

1

i

Drwell time Dwell time '

Starting ;
0n V4

Running

(d) Incessant Operation

* Incessant operation refers to the operation that continues the steps set as continued operation by
the operation instruction.

» The continued operation can be explained with the operation data in the following table.

Coordina | Operation Operation | Repeatin Target position M Acc./Dec. Speed Dwell time
Step No. Control
tes pattern mode g step [Pulse] code No. [pls/s] [ms]
1 INC Continuous Position Single 0 10,000 0 1 500 100
2 INC End Position Repeat 1 20,000 0 1 1,000 0

1) Since the operation pattern of step 1 has been set as continued, it operates up to the
incremental coordinates 10,000 pulse at 500pps by the first operation instruction, and changes
the operation speed to 1,000pps without deceleration or stop and continues to operate step 2.

2) Because the operation pattern of step 2 is end, it moves to incremental coordinates 20,000 and
the positioning ends after the dwell time.

No DEC.
Speed stop Mode :
Endirepeat

' 10,000 pulse
i
Starting |

Running

« If the direction changes during the continued operation, error code 511 comes out and the
operation stops. If the direction has to change, change “Continuous” into “End” or “Keep”.
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(4) Repeat Step
» Sets the step to repeat when the operation mode is set as Repeat.
* The setting range is 1~30 (1~80 for the compact standard/high-end type).

(5) Target Position
* Sets the movement of the operation of the step.
* The setting range is -2,147,483,648 ~ 2,147,483,647 (unit: Pulse).
 The target position set in operation data setting can be freely changed in the program by changing
the value of area K for positioning.
« For the address of area K for positioning of each step number, see 2.2.

(6) M Code

* M code is for checking the current operation step or carrying out the auxiliary work such as tool
change, clamp, and drill rotation.

« In general, the output of M code divides into the ‘With’ mode, when M code is output with the step
operating, and the ‘After mode when M code is output after the step operation is completed.

For XGB built-in positioning, the standard type has only the After mode, and the advanced type has

all modes.

» For example, if M code output mode is set as the After mode, the positioning of the step is
completed and at the same time, the M code On signal (axis X: K4203(%KX6723), axis Y: K4303
(9%0KX6883)) is set and the M code number set in the M code item of the step operation data is
output in the M code output device (axis X: K428(%KW428), axis Y: K438(%KW438)).

* M code can be set differently for the operation steps of the positioning operation data. The setting
range is 1 ~ 65,535. If you don’t want to use M code function for the step, just set it at 0. If you don’t
want to use M code function for any step, set the M code output mode parameter as NONE.

« If there is the M code signal, you can reset it by using the M code Off instruction (MOF).

« If there is the M code signal, the operation differs depending on the current operation pattern.

(a) End: Stops with M code coming out. For operation of the next operation step, the M code should
be reset and the operation instruction should be executed.

(b) Continued: Enters the Stand-by status for operation of the next step with M code coming out.
For operation of the next operation step, if the M code is reset, the next operation step is
operated without additional operation instructions.

(c) Incessant: Does not stop and operates the next operation step although M code comes out. In
this case, M code Off instruction can be carried out even during operation.

» For example, the output timing of M code signals in case of After Mode can be illustrated as follows.

SpEEd Mode: Maode:
Keeplsingle End/Zingle

Step: 2
- - - - =Time
Dwell ) Chwell )
Intdiriect R /,-" /,f
starting
Hunning 1 !
M code On ¥

M code Off T_
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» With M code signal On, if you execute the next operation step number, error code 233 will

come out and the operation will not happen.
Therefore, for positioning of the next operation step number with M code signal “On,” you
must reset M code signal as M code Off instruction (MOF).

(7) Acceleration/Deceleration Numbers
« Sets the Acc./Dec. numbers to be used in the step during the acceleration/deceleration time set in
the basic positioning parameter.
* The setting range is 1~4.
* For details about the acceleration/deceleration time, see 3.2.3.

(8) Operation Speed
* Set the target speed at which to operate in the step.
 The setting range is 1 ~ 100,000 pulse (unit:1pps).
e The operation speed should be set higher than or equal to the bias speed set in the basic
positioning parameter, and lower than or equal to the speed limit.

(9) Dwell Time

 The dwell time to be applied to the operation step.

e The dwell time refers to the time needed to maintain the precise stop of the servo motor in
controlling the positioning by using the servo motor, and also the standby time given before the next
positioning operation when one positioning operation is finished.

 Especially when the servo motor is used, it might not reach the target position or stay excessive
even though the output of the positioning function has been stopped, so the dwell time is the data
that set the standby time until the stable rest.

e The operation status of the axis of the XGB positioning function during the dwell time maintains
“Operation,” and if the dwell time passes, the operation status signaling bit (axis X:
K4200(%KX6720), axis Y: K4300(%KX6880)) turns Off and the positioning completion signal turns
On.
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3.4 Positioning Status Monitoring and Area K for Input and Output

The XGB built-in positioning function controls positioning by using area K for positioning and the
parameters. This Chapter describes area K for positioning.
For the relations between the XGB built-in positioning parameters and area K, see 3.2.2.
XGB huilt-in positioning area K divides into the bit flag, word, and double word flag. The flag in turn
divides into the status monitoring flag area (for read only) and the flag for instruction and command (for

read and write).

3.4.1 Status Monitoring and Flag for Positioning

This chapter describes the XGB built-in status monitoring flag for positioning (for read only).
The status monitoring flag divides into bit, word, and double word.

(1) Bit Area Flag

(a) XBM/XBC bit area flag

Device Area
Variables Axis X Axis Y Status
Word Bit | Address | Word Bit | Address
In operation 0 K4200 0 K4300 0: stop, 1: operation
Error 1 K4201 1 K4301 0: no error, 1: error
Positioning 2 K4202 2 K4302 0: not completed, 1: completed
completed
M code signal 3 K4203 3 K4303 0:M code Off, 1:M code On
Origin settled 4 K4204 4 kagosa |9 Origin not decided, 1: origin
decided
No pulse output 5 K4205 5 K4305 0: output available, 1: no output
Stopped 6 K4206 6 kazos |O: notstopped
1: stopped
Upper limit detected 8 K4208 8 K4308 0: undetected, 1: detected
Lower limit detected K420 9 K4209 K430 9 K4309 8: undetect(led, 11:.dete;ted ”
Emergency stop A K420A A K430A norma, - abnormaly
stopped
Normal/backward B KA420B B KA30B 0: norma}l .dlrectlon, 1:
rotation backward direction
Operatlon. c KA20C c KA30C 0: not accelerated, 1:
(acceleration) accelerated
Operation D K420D D K430D 0: not constant speed, 1:
(constant speed) constant speed
Operatlon. E KA20E E KA30E 0: not decelerated, 1:
(deceleration) decelerated
Operation  (dwell F K420F F kagoF |0 Mot during dwell, 1: during
dwell
Operelltlo.n 0 K4210 0 K4310 0: pos!t!on not controlled
(positioning) 1: position controlled
Operation 0: speed not controlled
(speed control) 1 K421l 1 Kasll 1: speed controlled
Operation control 0: interpolation not controlled
(straight K421 |2 K4212 K431 |2 K4312 - P .
) . 1: interpolation controlled
interpolation)
Return to origin 5 K4215 5 kagys | O notreturning to origin
1: returning to origin
Position o 6 K4216 6 K4316 0: pos?t!on not synch_ronlzed
synchronization 1: position synchronized
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Speed o 7 Ka217 7 K4317 0: speed not synchronlzed
synchronization 1: speed synchronized
Jog low speed 8 K4218 8 K4318 o !og not at low speed
1: jog at low speed
. 0: jog not at high speed
Jog high speed 9 K4219 9 K4319 1: jog at high speed
Inching operation A K421A A kagia | 0:notduring inching operation
1: during inching operation
(a) XEC bit area flag
Device area
Variables Axis X AXis Y Status
Address Address
In operation %KX6720 %KX6880 0: stop, 1: operation
Error %KX6721 %KX6881 0: no error, 1: error
Positioning %KX6722 %KX6882 0: not completed, 1: completed
completed
M code signal %KX6723 %K X6883 0:M code Off, 1:M code On
Origin settled %KX6724 %KX6884 0: origin not decided, 1: origin decided
No pulse output %KX6725 %KX6885 0: output available, 1: no output
Stopped %KX6726 9%KX6886 0 not stopped
1: stopped
Upper limit detected %KX6728 %KX6888 0: undetected, 1: detected
Lower limit detected %KX6729 %KX6889 0: undetected, 1: detected
Emergency stop %KX6730 %KX6890 0: normal, 1: abnormally stopped
Normal/backward YKXE731 UoKXE891 O_ n_ormal direction, 1: backward
rotation direction
Operatlon. %KX6732 %K X6892 0: not accelerated, 1: accelerated
(acceleration)
Operation %KXE733 0bKXE893 0: not constant speed, 1. constant
(constant speed) speed
Operatlon. %KX6734 %KX6894 0: not decelerated, 1: decelerated
(deceleration)
Operation (dwell) %KX6735 %KX6895 0: not during dwell, 1: during dwell
Opergtloh YKXE736 YKXE896 0: pos?t!on not controlled
(positioning) 1: position controlled
Operation YKXE737 YKXE897 0: speed not controlled
(speed control) 1: speed controlled
Operation control 0: interpolation not controlled
(straight %KX6738 %KX6898 s P .
) . 1: interpolation controlled
interpolation)
Return to origin %KX6741 9%KX6901 O not returning to origin
1: returning to origin
Position o YOKXET42 0KXE902 0: pos!t!on not synchronlzed
synchronization 1: position synchronized
Speed o YKXE743 0bKX6903 0: speed not synchronlzed
synchronization 1: speed synchronized
Jog low speed %KX6744 9%KX6904 0: jog not at low speed
1: jog at low speed
. 0: jog not at high speed
0, 0,
Jog high speed 0KX6745 %0KX6905 1: jog at high speed
Inching operation %KX6746 9%KX6906 O:not during inching operation
1: during inching operation
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(2) Status Monitoring Data Area
(a) XBM/XBC status monitoring area

Device Area
Variables Axis X Axis X Status
Address | Properties | Address Properties

Double -
Current position | K422 word K432 Double word | Shows current position

Double
Current speed K424 word K434 Double word | Shows current speed

Doubl .
Step No. K426 wg?d © K436 Word Shows current operation step
Error code K427 Word K437 Word Shows error code in case of an error

Shows M code number when M code

M code No. K428 Word K438 Word is on

(b) XBM/XBC status monitoring area

Device Area
Variables AXxis X AXxis Y Status
Address | Properties | Address |Properties

Double Double h .
Current position | %KD211 |word %KD216 |word Shows current position

Double Double h q
Current speed %KD212 |word %KD217 |word Shows current spee

Double .
Step No. %KW426 | word 9%KW4a36 |Word Shows current operation step
Error code YKWA27 Word %KWA437 Word Shows error code in case of an error

d d Shows M code number when M code is

M code No. %Kw428 |Wor %KwW43g | Wor on

3.4.2 Flag for Positioning Instruction and Command

The flag for positioning instruction and command divides as follows. You can easily conduct
positioning operation without positioning instruction using the flag. If you change the flag for instruction
of area K, the scan ends and applies in the next scan.

(1) Bit Area Flag
(a) XBM/XBC bit area flag

Device Area
Variables Axis X Axis Y Status
Word Bit Address | Word Bit | Address
Start signal 0 K4290 0 K4390 |Indirect start at rising edge
Normal direction jog 1 K4291 1 K4391 0: stop Jog,. L .
1: normal direction jog operation
; ; K429 K439 . ;
Eackward direction 5 K429 5 K4392 0: stop Jog,,. o '
jog 1: normal direction jog operation
Jog high/low speed 3 K4293 3 K4393 0: jog low speed, 1: jog high
speed
1 K4681 1 K5081
M code output mode | K468 K508 0: NONE, 1: WITH, 2: AFTER
2 K4682 2 K5082
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Upper/lower limit
detection of S/IW .
allowed during 4 | Kaes4 4 | ksogs |O:detection notallowed,
1: detection allowed
constant speed
operation
0: approximate
Return-to-origin 0.1 KA780~1 1 K5180~1 OI’IgIn/OI’Ig.In(OFF). o
method 1: approximate origin/origin (On)
K478 K518 . . .
2: approximate origin
Returr}-to-orlgln 5 KA782 5 K5182 0 nor_mal direction, 1: backward
direction direction
Use for positioning 0 K4870 0 K5270 |0O: use, 1: no use
Pulse output level 1 K4871 1 K5271 |0: low Active,1: high Active
K487 K527
t’;‘; of upper/iower 2 k4872 2 K5272 |0: no use, 1: use
Pulse output mode 3 K4873 3 K5273 |0: CW/CCW, 1: PLS/DIR
(b) XEC bit area flag
Device area
Variables Axis X Axis Y Status
Address Addreess
Start signal %KX6864 %KX7024 Indirect start at rising edge
Normal direction jog %KX6865 9%KX7025 O:stopjog, .
1: normal direction jog operation
Backward direction YOKXE866 YKXT7026 0: stop jog,,. o .
| jog 1: normal direction jog operation
Jog high/low speed %KX6867 %KX7027 0: jog low speed, 1: jog high speed
%KX7489 %KX8129
M code output mode 0: NONE, 1: WITH, 2: AFTER
YKX7490 Y%KX8130
Upper/lower limit
detection of SW 0: detection not allowed
allowed during %KX7492 %KX8132 ) '

constant speed
operation

[EEY

. detection allowed

Return-to-origin

%KX7648-49

%KX8288-89

0: approximate origin/origin(OFF)
1: approximate origin/origin (On)
2

method . S
. approximate origin
Rletur!q-to-orlgln YOKXT650 %KX8290 0 nprmal direction, 1: backward
direction direction
Use for positioning %KX7792 %KX8432 0: use, 1: no use
Pulse output level %KX7793 %KX8433 0: low Active,1: high Active
l‘f:ﬁ of upperflower %KX7794 9%6KX8434 0: no use, 1: use
Pulse output mode Y%KX7795 %K X8435 0: CW/CCW, 1: PLS/DIR

(c) Starting Signals

1) The starting signals conducts positioning operation according to the current operation step

number (axis X: K426(%KW426), axis Y: K436(%KW436)) without setting the step number unlike

indirect or direct starting.

2) Since the current operation step area is for read only, if you want to change the operation step

number, you need to use the starting step number change instruction (SNS, APM_SNS).

3) The following program is an example of the program that indirectly starts with the operation data
displayed in the current step number (K426) on axis X by setting the starting signal whenever
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the external input starting switch (POOOF) turns On.

POOOF K04200  K04201 K04290
[ | /1 /1 g
Starting  XAxis BUSY XAxis Error Khxis Start
switch
POOOF K04290
/1 R
Starting Xhxis Start
i| switch
Device Description Device Description
Axis X starting external )
POOOF(%I1X0.0.15) . K4201(%KX6721) | Axis X error
switch
Axis X signal during Axis X starting instruction
K4200(%KX6720) ) K4290(%KX6864)
operation flag

» The program above is an example of the program that indirectly starts with the operation data of
the current step number (K426 word) on axis X by setting the starting signal whenever the
external input starting switch (POOOF) turns On.

» When the starting switch turns On, the starting commanding flag (K4290) is set and axis X starts,
and when the starting switch turns Off, the starting contact point is reset.

* Note that the set coil is used for axis X starting commanding flag (K4290) instead of ordinary coil

output.
For example, if a toggle switch is used for the starting switch, and if the starting commanding flag
(K4290) is not set but ordinary coil output is used, there might be the problem that it is
automatically restarted by the bit Off during operation when positioning is completed. To avoid this,
use a push button switch for the external input switch, and use a set coil and reset coil according
to the On/Off of the input switch for the starting commanding flag.
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(b) Jog Operation

1) The following program is an example of the program that carries out the jog operation of axis X
by turning on/off the flag for commanding the normal/backward direction jog according to the

external input signal.

POOOA K04253
— | —
low/high XAxis JOG
speed Low
Speed/High
0] Speed
Poooa K04201 K04297
— | 1/} —
JOG XAxis Error Xhxis CW
forward JOG START
2
POOOG k04201 KO4292
— | 1/} —
JOG XAxis Error Xhxis CCW
reverse JOG START
5]
Device Description Device Description
External  input  of ) . .
P0008(%I1X0.0.8) K4201(%KX6721) | Flag displaying axis X error

normal direction jog

External  input  of Flag commanding normal

P0009(%1X0.0.9) ST | KA291(%KXeses) |1 T T _
backward direction jog direction jog of axis X

. - . Flag commanding
xternal input of jog S
PO00A(%IX0.0.10) ) K4292(%KX6866) | hackward direction jog of
low speed/high speed < X
axis

Signal of axis X during Flag commanding jog

K4200(%KX6720) K4293(%KX6867)
operation low/high speed of axis X

* The program above is an example of the program that carries out the jog operation in the
corresponding direction while the external input normal direction jog switch (P0O008) or
backward direction jog switch (PO009) in On.

» Then the operation speed is jog high speed if the jog low/high speed external input (PO00A) is
On, and high low if Off, and can be changed during jog operation, too.

« As the start and stop of jog operation is done by the level of the input signals, if the input signal
(P0O008, P0009) is On, it operates, and if Off, it carries out jog stop.

« If both jog normal direction operation and backward direction operation are On, there is no error
code in XGB built-in positioning, but it stops if it is currently in operation.

« If you do jog operation by adding the signal (K4200(%KX6720), K4300(%KX6880)) during
operation as the normally closed contact point (contact point B) for the jog operation input
condition, it alternates starting and stopping according to the On/Off of the signal during
operation.
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(2) Data Area for Positioning Setting

a) In case of XBM/XBC

Device Area
Variables Axis X AXis Y Status
Address Properties Address Properties
Bias speed K0450 |Double word| KO490 | Double word | Sets bias speed.
Speed limit K0452 | Double word | K0O492 | Double word | Sets maximum speed limit.
Acceleration time 1 K0454 Word K0494 Word Sets acceleration time 1.
Deceleration time 1 K0455 Word K0495 Word Sets deceleration time 1.
Acceleration time 2 K0456 Word K0496 Word Sets acceleration time 2.
Deceleration time 2 K0457 Word K0497 Word Sets deceleration time 2.
Acceleration time 3 K0458 Word K0498 Word Sets acceleration time 3.
Deceleration time 3 K0459 Word K0499 Word Sets deceleration time 3.
Acceleration time 4 K0460 Word K0500 Word Sets acceleration time 4.
Deceleration time 4 K0461 Word K0501 Word Sets deceleration time 1
Upper limit of Sets upper limit value of
K0462 |Double word| KO502 | Double word
software software.
Lower limit of Sets lower limit value of
K0464 |Double word | KO504 | Double word
software software.
. Sets backlash correction
Backlash correction K0466 Word K0506 Word
value.
. Sets origin address for origin
Origin address K0469 |Double word| KO509 | Double word
return.
High speed of origin Sets high speed for origin
K0471 |Double word | KO511 | Double word
return return.
Low speed of origin Sets low speed for origin
K0473 |Double word | KO513 | Double word
return return.
Acceleration time for Sets acceleration time for
o K0475 Word K0515 Word o
origin return origin return
Deceleration time for Sets deceleration time for
. K0476 Word K0516 Word .
origin return origin return
Dwell time for origin Sets dwell time for origin
K0477 Word K0517 Word
return return
_ Sets high speed for jog
Jog high speed K0479 |Double word| KO519 | Double word .
operation.
Sets low speed for jog
Jog low speed K0481 |Double word| KO521 | Double word .
operation
L Sets acceleration time for jog
Jog acceleration time | K0483 Word K0523 Word .
operation
o Sets deceleration time for jog
Jog deceleration time | K0484 Word K0524 Word )
operation
, Sets operation speed for
Inching speed K0485 Word K0525 Word o ,
inching operation.

3- 55




Chapter 3 Before positioning

(b) In case of XEC

Device area
Variables Axis X Axis Y Status
Address Properties Address Properties
Bias speed %KD225 | Double word | %KD245 | Double word | Sets bias speed.
Speed limit %KD226 | Double word | %KD246 | Double word | Sets maximum speed limit.
Acceleration time 1 %KW454 Word %KW494 Word Sets acceleration time 1.
Deceleration time 1 %KW455 Word %KW 495 Word Sets deceleration time 1.
Acceleration time 2 %KW456 Word %KW 496 Word Sets acceleration time 2.
Deceleration time 2 %KW457 Word %KW497 Word Sets deceleration time 2.
Acceleration time 3 %KW458 Word %KW498 Word Sets acceleration time 3.
Deceleration time 3 %KW459 Word %KW499 Word Sets deceleration time 3.
Acceleration time 4 %KW460 Word %KW500 Word Sets acceleration time 4.
Deceleration time 4 %KW461 Word %KW501 Word Sets deceleration time 1
Upper limit of Sets upper limit value of
%KD231 | Double word | %KD251 | Double word
software software.
Lower limit of Sets lower limit value of
%KD232 | Double word | %KD252 | Double word
software software.
. Sets backlash correction
Backlash correction | %KW466 Word %KW506 Word |
value.
Sets origin address for origin
Origin address 96KD234 |Pouble word | g ho5, | Double word g g
return.
High speed of origin Sets high speed for origin
gh sp g %KD235 Double word %6KD255 Double word g p g
return return.
Low speed of origin
: g %KD236 Double word %KD256 Double word Sets low speed for origin return.
return
Acceleration time for Sets acceleration time for origin
- okwazs | Word  lokwsis|  Word g
origin return return
Deceleration time for Sets deceleration time for origin
- sekwaze |  Word  lowsie|  Word g
origin return return
Dwell time for origin
g %KW477 Word %KW517 Word Sets dwell time for origin return
return
Sets high speed for jo
Jog high speed 0%6KD239 Double word %KD259 Double word . g p Jog
operation.
Sets low speed for jo
Jog low speed %KD240 Double word %KD260 Double word . p Jog
operation
L Sets acceleration time for jog
Jog acceleration time | %KW483 Word %KW523 Word )
operation
o Sets deceleration time for jog
Jog deceleration time | %KW484 Word %KW524 Word ]
operation
, Sets operation speed for
Inching speed %KW485 Word %KW525 Word o ,
inching operation.
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a) In case of XBM/XBC (Step 01)

(3) Status Monitoring and Commanding Flag by Operation Step

Device area
Variables Axis X Axis Y ) Status
properties
Address Address
Double
Step 01 target position K0530 K0830
word
Double
Step 01 operation speed K0534 K0834
word
Step 01 dwell time K0536 K0836 Word
Step 01 M code number K0537 K0837 Word
Step 01 operation method K05380 K08380 Bit
Step 01 control method K05381 K08381 Bit
Step 01 operation pattern Bit
K05382 K08382
(Low)
Step 01 operation pattern Bit
K05383 K08383
(High)
Step 01 coordinates K05384 K08384 Bit
Step 01 acc./dec. number Bit
K05386 K08386
(Low)
Step 01 acc./dec. number Bit
K05387 K08387
(High)
Step 01 coordinates K0539 K0839 Word
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(b) In case of XBM/XBC (Step 01)

Device area
Variables Axis X AXxis Y ; Status
properties
Address Address
Double
Step 01 target position %KD265 %KD415
word
Double
Step 01 operation speed %KD267 %KD417
word
Step 01 dwell time %KW536 %KW 836 Word
Step 01 M code number Y%KW537 Y%KW837 Word
Step 01 operation method | %KX8608 | %KX13408 Bit
Step 01 control method %KX8609 | %KX13409 Bit
Step 01 operation pattern Bit
%KX8610 | %KX13410
(Low)
Step 01 operation pattern Bit
%KX8611 | %KX13411
(High)
Step 01 coordinates %KX8612 | %KX13412 Bit
Step 01 acc./dec. number Bit
%KX8614 | %KX13414
(Low)
Step 01 acc./dec. number Bit
%KX8615 | %KX13415
(High)
Step 01 coordinates %KW539 %KW839 Word

* The table above shows the area K for positioning of the operation step #1. You can change the

operation data without setting the parameters by changing the value of the corresponding area K.

« If you want to permanently preserve the operation data of the changed area K, apply the data of
current area K to the built-in parameter area by using the applied instruction (WRT instruction,
APM_WRT instruction).

* Note that area K for positioning is initialized if you cut the power and re-supply power or if you
change the operation mode without executing the WRT instruction after changing the value of
area K.

» The variable of area K for each step can be used more conveniently by using the variable
registration function of XG5000. For the positioning monitor registration, see the manual of
XG5000.
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Chapter 4 Positioning Check

This Chapter describes how to test the operation test to check whether the positioning function is well performed
before the XGB positioning function is used.

4.1 The Sequence of Positioning Check

This is for checking whether the XGB positioning operation is normally performed by carrying out normal
and reverse direction jog operation. The sequence is as follows.

(1) Power Off

» Distribution is needed to check the XGB positioning operation.
Before distribution, turn off XGB.
* Be sure to check whether the PWR LED of XGB is off before moving on to the next step.

(2) Input Signal Distribution

« Distribute the input signals needed to check the operation as follows.
« Do not connect the output signal line to the motor driver. If there is a problem with the PLC hardware,
connecting to the motor driver might lead to malfunction or damage to the equipment.

3 Contact Point Contact Point No.
Input Signal Tvpe Remark
i XBC XEC

. Axis X | P0010 | %IX0.0.16 Contact point
Jog normal direction randomly selected

switch . Axis Y | PO011 | %IX0.0.17 Contact point
Contact point randomly selected

o normally open (A) Axis X | PO012 | %1X0.0.18 Contact point
Jog reverse direction randomly selected

switch Contact point

Axis Y | P0O013 | %IX0.0.19

randomly selected

(3) Making the Program for Operation Check

» Make the program for checking the operation by using XG5000. For the details and making of the
program, see ‘4.2 Making of the Program for Operation Check.’

(4) Power Supply and Program Writing

« If you have finished making the program, supply power to XGB PLC, and use XGB as the parameter
and the program.

(5) Input Contact Point Operation Check

» Before switching the operation mode of the PLC to RUN, check the normal operation of the input
contact point as follows.

Input Signal Cc))(né%d No. XEC Operation Check
Axis X P0010 %1X0.0.16
J(()j?reng[ir(r)rllal - ° » Check whether the LED of the contact
Axis Y P0OO11 %1X0.0.17 | point turns on while the switch is ON and
Jog reverse Axis X P0012 %1X0.0.18 | the value of the contact point changes into
direction AxiS Y P0013 %1X0.0.19 1 in the device monitor of XG5000.

« If the device doesn’t work as described in the table above, there might be a problem with the LED or

4- 1



Chapter 4 Positioning Check
the input hardware, so contact the customer center.

(6) Operation Check through Jog Operation

» Check the operation of XGB positioning doing jog operation in the following sequence.
» This manual describes the axis X operation check when the pulse output mode is PLS/DIR mode
and the pulse output level is set as Low Active. Check the operation of axis Y. in the same manner.

(a) Check of Normal Direction Rotation of Jog

 Turn on the normal direction switch(P0010) of axis X, with the reverse direction switch of the
jog set at Off.
» Check whether the XGB positioning function normally generates jog normal direction output.
1) Check of the output LED
- P0020 (%QX0.0.0) : flashes quickly
- P0022 (%QX0.0.2) : stays ON
2) Check of area K
- Check whether the current position address is increasing by checking the current
position address area (axis X: K422 double word) with XG5000.

(b) Check of Normal Direction Stop of Jog

e Turn Off the jog normal direction switch (P0010, %I1X0.0.16) during jog normal direction
operation, and check whether the output LED (P0020, %QX0.0.0, P0022, %QX0.0.2) is Off,
the current position address area (axis X: K422, %KD211 double word) with XG5000, and
whether the current position address has stopped increasing.

(c) Check of Reverse Direction Rotation of Jog

« Turn on the axis X jog reverse direction switch (P0012, %I1X0.0.18)), with the normal direction
switch of the jog Off.
* Check whether the XGB positioning function is generating jog reverse direction output
normally.
1) Output LED Check
- P0020(%QX0.0.0) : flashes quickly
- P0022(%QX0.0.2) : stays OFF
2) Check of area K
- Check whether the current position address is decreasing by checking the current
position address area (axis X: K422, %KD211 double word) with XG5000

(d) Check of Reverse Direction Stop of Jog

e Turn Off the jog reverse direction switch (P0012, %IX0.0.18) during jog reverse direction
operation, and check whether the output LED (P0020, %QX0.0.0, P0022, %QX0.0.2) is Off,
the current position address area (axis X: K422, %KD211 double word) with XG5000, and
whether the current position address has stopped decreasing

(e) For compact standard type, there is not actual output PO0040/P00044 and they are indicated by

LED.

(7) Finish of Positioning Check

 When you have finished checking whether the jog normal and reverse operation is normally
operating through the process above, end the check, make the positioning operation program to be
actually used and conduct the positioning operation.
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4.2 Making of Operation Check Program

The program for operation check used in this manual should be made as follows.

The positioning parameters should be set as follows.
For setting the positioning parameters, see 3.2.

(1) Positioning Basic Parameters

Items Range Set Values Data Size
Positioning 0 : notused, 1 : used 0 Bit
Pulse output level 0 : Low Active, 1 : High Active 0 Bit
Pulse output mode 0:CWI/CC, 1:PLS/DIR 1 Bit
M code output mode 0:NONE, 1:WITH, 2 : AFTER 0 2 Bit
Bias speed 1 ~ 100,000[pulse/sec.] 1 Double word
Speed limit 1 ~ 100,000[pulse/sec.] 100,000 Double word
Acceleration time 1 0 ~ 10,000[unit: ms] 500 Word
Deceleration time 1 0 ~ 10,000[unit: ms] 500 Word
Acceleration time 2 0 ~ 10,000[unit: ms] 1,000 Word
Deceleration time 2 0 ~ 10,000[unit: ms] 1,000 Word
Acceleration time 3 0 ~ 10,000[unit: ms] 1,500 Word
Deceleration time 3 0 ~ 10,000[unit: ms] 1,500 Word
Acceleration time 4 0 ~ 10,000[unit: ms] 2,000 Word
Deceleration time 4 0 ~ 10,000[unit: ms] 2,000 Word
S/W upper limit -2,147,483,648 ~ 2,147,483,647 [pulse] 2,147,483,647 Double word
S/W lower limit -2,147,483,648 ~ 2,147,483,647 [pulse] -2,147,483,648 | Double word
Backlash correction 0 ~ 65,535[pulse] 0 Word
SW upper and lower limit
during constant speed 0 : not detected, 1 : detected 0 Bit
operation
Use of upper and lower .

o 0 : notused, 1 : used 1 Bit
limit
(2) Home return/Manual Operation Parameter
Items Range Initial Values Data Size
Home return method 0-~2 0 Bit
Home return direction 0 : normal direction, 1 : reverse direction 1 Bit
Origin address -2,147,483,648 ~2,147,483,647[pulse] 0 Double word
Home return high speed 1 ~ 100,000[pulse/sec.] 5,000 Double word
Home return low speed 1 ~ 100,000[pulse/sec.] 500 Double word
Home retur.n acceleration 0 ~ 10,000[unit: ms] 1,000 Word
time
Home return deceleration .
. 0 ~ 10,000[unit: ms] 1,000 Word
time
Dwell time 0 ~ 50,000[unit: ms] 0 Word
JOG high speed 1 ~ 100,000[pulse/sec.] 5,000 Double word
JOG low speed 1 ~ 100,000[pulse/sec.] 1,000 Double word
JOG acceleration time 0 ~ 10,000[unit: ms] 1,000 Word
JOG deceleration time 0 ~ 10,000[unit: ms] 1,000 Word
Inching speed 1 ~ 65,535[pulse/sec.] 100 Word
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(3) Example of the Program

The following is an example of the program for positioning check.

(a) In case of XBM, XBC

POO11 KO4201 K04870 K04281
— | 7} { | —
YhAxiz JOG  XAxis Error Hhovis Hhoxis CW
W Position JOG START
1] Enable
POO11 K04301 K05270 K04391
— | 1/} { | —
YAxis JOG  YhAxis Error TAxis Yhxis CW
Ccw Position JOG START
4 Enable
POO12 K04201 K04870 K04251
— | 1/} { | —
Khxis JOG  Xous Error Khxis KhAxis CW
CCw Position JOG START
2 Enable
POO13 KO4301 K05270 K04381
I 7} { | —
iz JOG fAxis Error f fovis Aoz CWW
cCcw Position JOG START
12 Enable
END
16
(b) In case of XEC
¥IMD.016  BKHET21 FRHTTI2 FKXEEES
f 1/ o —
wis JOG Hheis ihais Hheis CN
] Error Position JOG START
| Enable
¥I¥D.018  BKHET21 FRHTTI2 FKXEEEE
11 1/ o S —
wis JOG Hheis ihais Hheig COW
CoW Error Position JOG START
| Enable
¥IMD.017 EK¥EEET TKHad32 FER7025
11 1/ o L
Yiwis JOG Yhwis Yhiis Yhweig C
] Error Position JOG START
| Enable
¥I¥D.0.19 EKHEEET TKHad32 FER7026
11 1/ o S —
Yiwis JOG Yhwis Yhiis Yheig COW
CoW Error Position JOG START
Enable
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Chapter 5 Positioning Instructions

This chapter describes the definitions, functions, use of the positioning instructions used in XGB
positioning functions and the program examples.

5.1 Positioning Instruction List

The positioning instructions used for XGB positioning are as follows.
(1) In case of XBC/XBM

Instructions Description Conditions Remark
ORG Start return to the origin Slot, instruction axis 5.2.1
FLT Set floating origin Slot, instruction axis 5.2.2

Slot, instruction axis, position, speed, dwell time,
DST Direct starting 5.2.3
M code, control word

IST Indirect starting Slot, instruction axis, step number 5.24

LIN Linear interpolation starting Slot, instruction axis, step number, axis information 5.2.5

Slot, instruction axis, axis X step, axis Y step,
SST Simultaneous starting 5.2.6
axis Z step, axis information

VTP Speed/position switching Slot, instruction axis 5.2.7
PTV Position/speed switching Slot, instruction axis 5.2.8
STP Stop Slot, instruction axis, deceleration time 5.2.9

Slot, instruction axis, step number, main axis position,
SSP Position synchronization 5.2.10
main axis setting

SSS Speed synchronization Slot, instruction axis, synchronization rate, delay time 5.2.11
POR Position override Slot, instruction axis, position 5.2.12
SOR Speed override Slot, instruction axis, speed 5.2.13
PSO Positioning speed override Slot, instruction axis, position, speed 5.2.14
INCH Inching starting Slot, instruction axis, inching amount 5.2.15
SNS Change starting step number Slot, instruction axis, step number 5.2.16
MOF Cancel M code Slot, instruction axis 5.2.17
PRS Preset current position Slot, instruction axis, position 5.2.18
EMG Emergency stop Slot, instruction axis 5.2.19
Reset error, cancel output
CLR Slot, instruction axis, inhibit/allow pulse output 5.2.20
inhibition
WRT Save parameter/operation data | Slot, instruction axis, select the storage area 5.2.21
PWM Pulse width modulation Slot, instruction axis, output cycle, off duty rate 5.2.22

* XGB positioning instructions are activated at the rising edge. That is, when the execution contact point
is On, it carried out the instruction only once. (PWM insturction is activated at the “On” level)
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(2) In case of XEC

Function Block Description Conditions Remark
APM_ORG Start return to the origin Req, Base, Slot, Axis 5.3.2
APM_FLT Set floating origin Req, Base, Slot, Axis 5.3.3

Req, Base, Slot, Axis, Position, speed, dwell time,
APM_DST Direct starting M code, position/speed, absolute/incremental, 534
ACC/DEC time
APM_IST Indirect starting Req, Base, Slot, Axis, step nhumber 5.3.5
APM_LIN Linear interpolation starting Req, Base, Slot, Axis, step nhumber 5.3.6
APM_SST Simultaneous starting Req, Base, Slot, Axis, X axis step, Y axis step, 537
Z axis step
APM_VTP Speed/position switching Req, Base, Slot, Axis 5.3.8
APM_PTV Position/speed switching Req, Base, Slot, Axis 5.3.9
APM_STP Stop Req, Base, Slot, Axis, ACC/DEC time 5.3.10
APM_SSP Position synchronization Req, Base, Slot, Axis, Step number, main axis, 5311
Main axis position
APM_SSSB Speed synchronization Req, Base, Slot, Axis, main axis, rate of sub-axis, 5310
delay time
APM_POR Position override Req, Base, Slot, Axis, position 5.3.13
APM_SOR Speed override Req, Base, Slot, Axis, speed 5.3.14
APM_PSO Positioning speed override Req, Base, Slot, Axis, position, speed 5.3.15
APM_INC Inching starting Req, Base, Slot, Axis, inching amount 5.3.16
APM_SNS Change starting step number | Req, Base, Slot, Axis, step number 5.3.17
APM_MOF Cancel M code Req, Base, Slot, Axis 5.3.18
APM_PRS Preset current position Req, Base, Slot, Axis, position 5.3.19
APM_EMG Emergency stop Req, Base, Slot 5.3.20
APM_RST Reset efror, cancel output Req, Base, Slot, Axis, Enable/Disable pulse output 5.3.21
inhibition
APM_WRT Save  parameter/operation Req, Base, Slot, Axis, Select area to save 5.3.22
data
APM_PWM Pulse width modulation Reg, Slot, Axis, output cycle, off duty rate 5.3.23
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5.2 Details of Positioning Instructions (In case of XBC/XBM)
5.2.1 Origin Return Instructions

« Origin return is sued to check the origin of the machine when power is supplied to the machine in
general. If the origin return instruction is given, it is executed depending on the setting of the origin
return parameter. (for setting of the origin return parameter, refer to 3.2.4.)

Type ltems Description Remark
origin return method Set origin return method
origin return direction Starting direction during origin return
operation
Origin address origin address in detecting origin
origin origin return speed high/low speed during origin return
parameter | origin return dec./acc. time | dec./acc. time during origin return operation
origin return deceleration | Set deceleration time during origin return
time operation
Time it takes to remove remaining pulse of
DWELL time the deviation counter right after origin
return is finished

« In general, the origin return divides into two ways, one of which is using the DOG and the other is
not using it. In XGB positioning function, the following three ways can be used that use the DOG.
(for details of the origin return method, refer to 3.1.9.)

Origin return method

Necessary input signals

Remark

Detect origin after DOG turns Off
(0: DOG/origin (OFF))

DOG signal, origin signal

When DOG is On,
after deceleration .
(1: DOG/origin (On))

detect the origin

DOG signal, origin signal

the positioning

(2: DOG)

Detect the origin by DOG

DOG signal

() is what is displayed in

origin/manual parameter.

» The following diagram is an example of origin detection by DOG among the three ways of origin

return.

Home setting
direction b
Home high spee
Home low speed
; '\ >
Direction .
change ' :
g
Home r | :
command
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(1) Origin return Instruction (ORG)

Available areas Flag
Instruction con Step | Error | Zero Carry
PMK| F | L|T]|C|S | Z |Dx|RxX st?n U|N|D|R (F110) | (F111) | (F112)
org [ S| ol e s et e |- |-
ax (¢] - (¢] - - - (¢] - - o - - @] -
COMMAND
ORG _+—|_| || [ ors [sl Jax
A
Area seting]
Operand Description Setting range Data size
Slot number where positioning modules are o
sl XGB is fixed at 0. WORD
mounted
ax The axis to give instructions O(axis X) or 1(axis Y) WORD
Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function

* This instruction is for carrying out the origin return of the XGB built-in positioning function.
« It gives the origin return instruction to the axis designated as the ax of positioning built in XGB at the
rising edge of the input condition.
» When origin return is completed, the origin setting bit (axis X:K4204,axis Y:K4304) turns On and the
current address is preset at the address value set in the origin return parameter.

(s) Error

« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and
the instruction is not executed.

 This is an error of instruction execution, so the error flag (axis X:K4201,axis Y: K4301) of area K for
positioning does not turn On.

(2) Related Device Alarm
» The parameters and area K devices related to ORG instructions are as follows.

Parameter Area K ;
- - - - Data size
Iltem Setting range axis X axis Y Properties
N 0 : DOG/Home(Off) K4780 K5180 _ .
origin return method | 1: DOG/Home(On) Read/write 2 bit
K4781 K5181
2:DOG
origin return | 0: CW, .
direction 1-CCW K4782 K5182 Read/write Double word
- -2,147,483,648 ~ .
Origin address 2,147,483,647[pulse] K469 K509 Read/write Double word
gggg‘d retrn high | 4 100,000[pps] K471 K511 | Readiwrite | Double word
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Parameter Area K
Item Setting range Data size axis' Y | Properties Data size

gggg‘d retumn  low 1 ~ 100,000[pps] K473 K513 Read/write Double word
orgin — TeWM | _46.000[ms] K475 K515 | Readiwrite word
acceleration time

orign — ~ TeWM |, _10,000[ms] K476 K516 Read/write Word
deceleration time

Dwell time 0 ~ 50,000[ms] K477 K517 Read/write Word

®3)

Examples of Instructions

e The origin return instructions are described as follows with the examples of the parameters and

programs.

» The examples of the ORG instructions are described on the basis of axis X.

(a) Parameter Setting

Parameter
Item Value
origin return | 1: o DOG Home Method 1: DOGAHOME[OM)
method forigin(On) Home Direction 1. CCW
origin return | 1: reverse Home Address 0 pls
directi directi Hame High Speed R000 plzdz
irection irection Harme Low Speed A00 ples
Origin address 0 H Horning ACC Time 100 g
ome . :
origin return high Paramater Haoming DEE. Time 100 mz
50,000[pps] WELL Timne 100 s
speed
origin return low
speed 500[pps]
origin return
o 100[ms]
acceleration time
origin return 100[ms
deceleration time [ms]
Dwell time 100([ms]
(b) Examples of the Program
MOODD  K04200  K04201 |
—iel /1 /1 {_ORG
Home XAxis BUSY Xfoas Error
0 Retrun Run
END
7
Rung Step I Instruction ] OF 1 OF 1 OoF 2 I
o 0 LOADP MO0 o
2 AND MOT KO4200 Xhxis BUSY
IL preram 3 AND MOT K04201 XAxig Enror
4 ORG ] i}
1 7 EMD
(c) Devices Used
Device Description
MO0000 Starting signal of axis X origin return
K4200 Signal during axis X operation
K4201 axis X error
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(d) Program Operation
* The ORG instruction is executed when there is the rising edge of MOO0OO which was used as the
starting signal of the axis X origin return.

(It doesn’t work if axis X is operating or in error)

1) If the origin return instruction (ORG instruction) is executed, it is decelerated in the reverse
direction as set in the origin return parameter and operates at origin return high speed

(50,000pps).

2) If there is the rising edge of the DOG signal during origin return high speed operation, it is
decelerated and operates at origin return low speed (500pps). The deceleration time is 100ms,
set in the parameter.

3) If the origin signal is input, which is the external input signal, after switch to the origin return low
speed, the output immediately stops, and the origin determining status flag (K4204 bit) turns
On after the dwell time (100ms).

(There may be a delay as long as ‘dwell time + 1 scan time’ until the origin determining status
flag (K4204 bit) turns On after the output stops.)

4) Then the current address is preset at 0, which is the origin address set in the parameter.

Speed )
4  Home high SF’EEdH__H, Decreasing at DOG ‘On’
Home low speed
; Time
DOG (P4) | P
Home (P6)_ ________. C B

14— Dweell time

Executing (MO)

Homing (K4215 l

Complete ' '
(K4204) '

« The DOG signal and origin signal are respectively fixed as the following contact points.

Standard Compact standard/high-end type
DOG origin DOG origin
axis X P0004 P0005 P0O00C P0O0O0OD
axis Y P0006 P0007 POOOE POOOF

« If the contact points of the DOG and the origin input are used together as the external
preset input of the high speed counter, or together as the starting signal of the external
contact point task, the origin detection might be inaccurate.

» The current position address does not change during origin return.
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5.2.2 Floating Origin Setting Instruction

* Floating origin setting refers to setting the current position as the origin by force with the instruction
without carrying out the actually mechanical origin return.

(1) Floating origin Setting Instruction (FLT)

Areas available Flag
nstrueton | ok | el L [Tl cl|s |z |px|rRx st(%?] uln|o|r [P (Erlrloé) (ﬁﬁ) ((;"ﬂg’)
e [ SU el et o . -

ax ] - o - - - o - - o - - o -
AT T

Area Setting]

Operand Description Setting range Data size
Slot number where positioning module is o
sl XGB is fixed at 0 WORD
mounted
ax AXis to give instruction O(axis X) or 1(axis Y) WORD
Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function

* This instruction is for setting the floating origin to the XGB built-in positioning.

* The instruction of setting the floating origin is given to the axis designated as ax of XGB positioning
at the rising edge of the input condition.

* If the instruction is carried out, the current position address becomes 0, and the origin determining

bit (axis X: K4204,axis Y:K4304) turns On.

(b) Error
« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and

the instruction is not executed

* Floating origin setting presets the current position at 0 and only fixs the origin, so you need to
note the following when you use the instruction of setting the floating origin.

- Check whether there is an error before carrying out the floating origin setting instruction. If
there is an error, remove the cause of the error, reset the error (CLR instruction) and
terminate the output inhibition.

- Now set the floating origin, change the step humber to operate into the starting step change
instruction (SNS), and then get it started.




Chapter 5 Positioning Instructions

(2) Example of Use of the Instruction

« The floating origin setting instruction is described with the example of the following program.
» The example of use of the FLT instruction is described on the basis of axis X.

(a) Example of the Program

MO000 KO04200 KO4201 I
—et i/l /1 FLT
FLT XAxis BUSY XAxis Error
0 Command

END
7
Rung Step Instruction | 0P 1 oP1 orz |
o o LOADP MD0OD E';Lmn ;
IL program | 2 ANDNOT  K04200 Xdois BUSY

[ 3 ANDNOT  K04201 XAxis Error

E 4 ORG 0 0

1 7 END

(b) Device Used

Device Description

axis X floating origin instruction
M0000

signal

K4200 Signal during axis X operation
K4201 axis X error

(c) Operation of the Program
« The FLT instruction is executed when there is the rising edge of M0O000, which was used as axis X
floating origin instruction signal.
(Not if axis X is operating or in error)
« If the FLT instruction is executed, the origin is fixed right away at the current position differently

from the origin return, the origin determining signal (axis X:K4204) turns On, and the current
address is preset at 0.
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5.2.3 Direct Starting Instruction
* Direct starting refers to designating the operation data of the target position and speed from the
positioning instruction (DST instruction) for operation without using the setting of the step set in the
positioning operation data.

(1) Direct Starting Instruction (DST)

Areas available Flag
Instruction con Step | Error | Zero | Car
ry
PMK|F | L|T|C|S]| Z|Dx|Rx stfm U|[N|D|R (F110) | (F111) | (F112)
sl - -l -l - - - - - - -] -] - -
ax o - o - - - o - - o - - o -
nl o - o - - - o - - o - - o -
DST | n2 o - o - - - o - - o - - o - | 4~7 o - -
n3 o - [e] - - - o - - o - - o -
n4 o - o - - - o - - o - - o -
n5 o - o - - - o - - o - - o -
COMMAND
DST _+—|_I |} I DST |sl|ax|n1|n2|n3|n4|n5H

Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module | XGB is fixed at 0 WORD
ax AXxis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl Target position -2,147,483,648~2,147,483,647[Pulse] DINT
n2 Target speed 1~100,000[pps] DWORD
n3 dwell time 0~50,000[ms] WORD
n4 M code number M code (0~65,535) WORD
n5 Control word See ‘(a) function’ WORD

Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function

« This instruction is for directly ordering the start to XGB built-in positioning.

« This instruction carries out direct starting of the axis designated as ax of XGB positioning at the
rising edge of input condition.

« If the instruction is executed, positioning operation is started by using the target position set in n1,
the target speed set in n2, the dwell time set in n3, and the M code number set in n4 instead of the
operation data set in the step number (axis X:K426, axis Y:K436 word) of area K.

e The absolute/Incremental coordinates, position/speed control and acceleration/deceleration
pattern number are fixed by the setting of each bit of the control word set as n5.

coordinates control
Not used Acc./dec. time . Not used
setting method
0:1,1:2 0: absolute 0: position
2:3,3:4 1: ncremental 1: speed
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« The instruction only sets the item of the operation data, and the basic parameter items related to
the operation such as the bias speed and speed limit are fixed in the positioning basic parameters.

« If you use the DST instruction, the operation pattern is fixed as End operation, and the operation
method is fixed as the single operation. But if continued operation or repeated operation is needed,
use indirect starting (IST instruction).

(b) Error
* If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set
and the instruction is not executed.
» This case if an error of execution of the instruction, so the error of positioning area K flag (axis
X:K4201, axis Y: K4301) does not turn On.

(2) Example of Use of the Instruction
« Direct starting instruction is described with the example of the following program.

» The example of use of the DST instruction is described on the basis of axis X.

(a) Example of the Program

e = = = L
Home Xhxis BUSY Xixis Error
0| Return Run
MO001 KO4200 K201
[ S >0
o p—— | DsT DODOD  DOOO2  DDOO4  DODDS D000 |
Target Target Drweell time M code Control
. END
IL program e —" —
(b) Device Used
Device Description Data size Example of setting
axis X origin return
MO0000 ) ) ) BIT -
instruction signal
axis X direct starting
M0001 ) ) ) BIT -
instruction signal
signal during axis X
K4200 ) BIT -
operation
K4201 axis X error BIT -
D0000 Target position DINT 100,000
D0002 Target speed DWORD 30,000
D0004 Dwell time WORD 100
D0005 M code number WORD 123
D0006 | Control word WORD H'20%

3 H'20 : Bit5~6 : 1 (No.2 acceleration/deceleration pattern), Bit 4 : 0 (absolute coordinates),
BitO : O(position control)
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(c) Operation of the Program
« If there is the rising edge of MO001 used as the direct starting instruction signal of axis X, the DST
instruction is executed.
(Not if axis X is operating or in error.)
« If the origin is not fixed when the DST is started, error code 224 will appear and operation will not
occur. In such a case, turn on M000O, execute the ORG instruction and thereby carry out the
origin return, and start the DST instruction.

1) If the DST instruction is executed, the positioning operation gets started as set in the operand
as follows.

- Since sl and ax are 0, built-in positioning axis X is started.

- The target position will be 100,000 pulse set as double word in D0002.

- The target speed will be 30,000 pps set as double word in D0002.

- After positioning is finished, the dwell time becomes 100ms set in D0O004, and No0.123
designated in DO005 will be output as the M code.

- Since the control word of DO006 is H' 20, the acceleration/deceleration pattern will follow the
acceleration time 2 and deceleration time 2 of the basic parameter, and the positioning
operation will be done as the absolute coordinates. If the DST instruction is started, the
position control will be executed in the absolute coordinates, it will operate up to the
100,000 pulse at 30,000 pps, then stop, and after the dwell time of 100 ms passes, the
positioning is finished, and M code outputs 123.

2) If positioning is finished by direct starting, positioning finish signal (axis X:K4202) turns on for a
scan.

‘Moving amount: 100,000 pulse ;
Speed g

>,

100

. 11me

Starting (Mnnmﬂ‘; i

Curing Dwell
(K420F)
Complete
(kK4202)
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5.2.4 Indirect Starting Instruction

« Indirect starting refers to execution of the positioning operation by using the operation step data set in
the positioning operation data.

(1) Indirect Starting Instruction (IST)

Areas available Flag

Instruction con Step | Error | Zero | Carr

y
PMK| F | L | T|]C]| S| Z |Dx|Rx]|st U|N|D|R

X XS?” (F110) | (F111) | (F112)
sl - - - - - - - - - | o | - - - -

IST | ax o - o - - - o - - o - - o - | 47 o - -
nl o - o - - - o - - o - - o -

COMMAND
||

IST _f_l_l | [ ST |s||ax|n1H

Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module | XGB is fixed at 0 WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl Step number to start 0~30(standard), 0~80(advanced) WORD

Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function

« This instruction is giving indirect starting instruction to XGB built-in positioning.

 The indirect starting is executed to the axis designated as ax of XGB positioning at the rising edge

of the input condition.

« If the instruction is executed, the positioning operation is carried out by the operation data set in
the step number of area K designated in nl. If nl is set at 0, the operation step is executed which
is displayed in the step number of current positioning area K (axis X:K426, axis Y:K436 word).

e Various operation patterns such as end, continued, and incessant operation, and single and
repeated operation can be made and executed by using the indirect operation instruction.

(b) Error

* If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set
and the instruction is not executed.

« In this case, execution of instruction is error. so K area error ocurrence Flag(X axis:K4201, Y
axis:K4301) doesn't turn On

« If the set value of the starting step number gets out of the settable range, instruction Error
Flag(F110) is not set, the error flag of positioning area K (axis X:K4201, axis Y: K4301) turns On,
and the operation does not occur.
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(2) Example of Use of the Instruction
« The indirect starting instruction is described with the example of the following program.
» The example of use of the IST instruction is described on the basis of axis X.

(@) Example of the Program

MOoa0 KO4200 Ko4201
el 1/1 1/ [_ors |
Home  XAxis BUSY XAws Eror
0| Retum Ru
MO001 KD4200 KO4201
el {71 17k IaT poooo ||
y 1: .'I'_':'. AR0S BUST  AA0S Emor Slant -otep
15 END
Aung|  Step instrucbon | OP1__| OP1 | op2 | OP2 | op3 | ©OP3 |
o o Loape MO00O ea
2 AND NOT KO4200 XAxig BUSY
3 AND NOT K420 Xhws Ermor
4 ORG 0 [}
IL program v wowor Moo i
g AND NOT KO4200 Xhos BUSY
AND NOT K201 ¥Axia Ermor
13T 0 [} DO000 Start Step
i5 END
(b) Device Used
Device Description Data size Example of setting
axis X origin return
MO0000 ) ) ) BIT -
instruction signal
axis X indirect starting
MO0001 ) ) ) BIT -
instruction signal
signal during axis X
K4200 ) BIT -
operation
K4201 axis X error BIT -
DO0000 Starting step nhumber WORD 3
. . . | Repeat - . .
Step | coordin | Operatio | Control | Operatio ed Target position M Acc./dec Operation Dwell time
No. ates | n pattern | method | n mode Step [Pulse] code . No. speed[pls/s] [ms]
3 | merem | ond | position| single | 0 7,000 0 1 100 10
ental

(c) Operation of the Program

« If there is the rising edge of M0001 used as the axis X indirect starting instruction signal, the IST
instruction is executed.

(Not if axis X is operating or in error.)

« If the origin is not fixed when the DST is started, error code 224 will appear and operation will not
occur. In such a case, turn on M000O, execute the ORG instruction and thereby carry out the
origin return, and start the DST instruction.

1) If the direct starting instruction (IST instruction) is executed, positioning operation starts as set
in the operand as follows.

- Since sl and ax are 0, built-in positioning axis X of the basic unit is started.

- Because the starting step number is set as 3, positioning operation is carried out by the
data of No. 3 step of the positioning operation data. That is, if the IST instruction is started,
positioning control is conducted in the Incremental coordinates as set in operation data No.
3 step, moves up to 7,000 pulse at 100pps, stops, and when the dwell time of 10ms passes,
positioning is finished.
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2) Since M code is set at 0, it does not appear and as the operation pattern is End, the step
number (axis X:K426) of area K is changed into 4, which is step + 1.

Speed

Time

i

|
Starting |
(MOQ01) i
|

i

|

- o

Moving
Start address amount - 7.000 target address

During
dwell
(K420F)
Complete
(K4202)

« In addition to executing indirect operation by using the IST instruction, indirect starting can also
be started by using the starting signal instruction contact point (axis X:K4290, axis Y:K4390) of
area K.

- If starting is done by using the starting signal instruction contact point, the operation step is
fixed at the current operation step number (axis X:K426, axis Y:K436).

- Therefore if you want to change the operation step when starting by using the starting signal
instruction contact point, change the operation step by using the Starting step number
changing instruction and turn on the starting instruction contact point.

* For details, refer to 3.4.2.
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5.2.5 Straight Interpolation Starting Instruction

» Straight interpolation starting refers to the operation so that the path of axes X and Y is straight from
the starting address (current stop location) to the target address (target address).
« Straight interpolation control divides into control by absolute coordinates and Incremental coordinates.
For details, refer to 3.1.2.

» When the instruction of straight interpolation starting is given, the axis where there is more movement
is designated as the main axis. If the movements are equal, axis X is the main axis.

» The speed of the auxiliary axis does not follow the setting of the operation data, but conducts
operation by calculating the operation speed, acceleration time, deceleration time, and bias speed
automatically by the following operations.

huxiliary axis speed = main axis speed = auxiliary axis distance

main axis distance

=main axis: the axis where there is more movement of positioning
=auxiliary axis: the axis where there is less movermnent of positioning

» The operation pattern that can use straight interpolation operation is limited to End and Continued
operation. If the main axis is set as Continued and the interpolation operation is started, no error is
issued in XGB built-in positioning but the operation pattern of the main axis is changed into
Continued. If the auxiliary axis is set as Continued, it does not affect the straight interpolation.

(1) Straight Interpolation Starting Instruction (LIN)

Areas available Flag

Instruction con Step | Error | Zero | Carr
y
PMK | F L| T|C|S| Z |Dx|Rx|stanfU| N | D | R (F110) | (F111) | (F112)

sl - - - - - - - - - | o | - - - -
ax o - | o - - - | o - - o - - | o -
LIN 4~7 o - -
nl o - o - - - o - - o - - o -
n2 o - o - - - o - - o - - -

COMMAND
| |

LIN _+—|_| || [ o [ Jax]nt [ne

Area Setting]

Operand Description Setting range Data size
ol Slot number of positioning XGB is fixed at 0 WORD
module
ax Axis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl Step number to carry out 0~30(standard), 0~80(advanced) WORD
straight interpolation
n2 Set the axis to carry out XGB is set at 3 WORD
straight interpolation
Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110
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(a) Function

« This instruction is giving the straight interpolation starting instruction to XGB built-in positioning.

* The two axes of XGB positioning conduct straight interpolation starting at the rising edge of input
condition.

« If the instruction is executed, the two axes of XGB positioning carried out the straight interpolation
operation according to the axis setting designated in n2. The step number to be operated is the
step number set in n1.

* In setting of the axis of n2, the axis to carry out the straight interpolation operation as follows.

15~3 2 1 0
Axis Z (XGB is not

Bit number

Setting Not used axis Y axis X

used)

- Each bit refers to the axis to start the straight interpolation. In the case of XGB built-in positioning,
n2 should be fixed as 3 since only axis X and axis Y are available. Otherwise, error code 253 is
issued and it does not operate.

(b) Error

* If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set
and the instruction is not executed.

« Since this case if an error of execution of the instruction, the error in positioning area K error
flag(axis X:K4201, axis Y: K4301) does not turn On..

 If the set value of the starting step number gets out of the settable range, instruction Error
Flag(F110) is not set, the error flag of positioning area K (axis X:K4201, axis Y: K4301) turns On,
and the operation does not occur.

(2) Example of Use of the Instruction

(a) Example of the Program

MO00D KO4200 Ko4201 - L
—iet 11 1/} ORG
Home B En

Xz BUSY  XAoos Error

o] Retum Aun

MO0OT  KD4200  KD4201

ol 9 9 UN D000D D000 ||
Limer s BUSY XAxis Error Operation Axis data

7 | intepolation step

Whee

IL program

(b) Device Used

Device Description Data size Example of setting

M0000 axis _X origin return BIT i
instruction signal

MO0001 _Interpol_anon_ starting BIT i
instruction signal

K4200 signal _ during axis X BIT i
operation

K4201 axis X error BIT -

DO0000 Operation step number WORD 10

D0001 Axis information WORD 3
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Axi Step | coordi | Operatio | Control | Operatio Rerat Target position M Acc./dec. Operation Dwell time
XS No. nates | n pattern | method | n mode S‘iep [Pulse] code No. speed|pls/s] [ms]
X 10 | Rel.| End pof}'“" Single | 0 7,000 0 1 100 10
Y 10 | Rel.| End pof}'t'o Single | 0 2,000 0 2 300 10

(c) Operation of the Program
» The LIN instruction is executed if the rising edge of M0O001 is generated which was used as the
instruction signal of the straight interpolation starting.

(If it is in operation of axis X or in error, it does not operate. If axis Y is in operation, error code 242
is issued and it does not operate)

1) If the straight interpolation instruction (LIN instruction) is executed, the straight interpolation
operation is started as set in operand.

2) Since sl is 0, built-in positioning of the basic unit operates straight interpolation.

- Because the starting step number is set as 3, positioning operation is carried out by the data of
No. 3 step of the positioning operation data. That is, if the IST instruction is started, positioning
control is conducted in the Incremental coordinates as set in operation data No. 3 step, moves
up to 7,000 pulse at 100pps, stops, and when the dwell time of 10ms passes, positioning is
finished.

3) As the ax is set at 0, the straight interpolation instruction for axis X is started. (For actual zero,
the main and auxiliary axes of axis X and axis Y are calculated according to the size of the
target position for starting, to the ax operand does not affect the operation)

4) Since the step number of nl operation is set at 10, the main and auxiliary axes are
automatically selected by No. 10 operation data of axis X and axis Y. (In this example, because
the target position of axis X is larger, axis X is the main axis and axis Y is the auxiliary axis.)

5) The acceleration and deceleration time and speed of axis Y, which is the auxiliary axis, does not
follow the set value but automatically calculated for operation.

6) That is, axis X and axis Y are designated as the main and auxiliary axes respectively by starting
of the LIN instruction, it moves by (7000,2000) to the relative position and the operation ends.
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5.2.6 Simultaneous Starting Instruction

» The simultaneous starting instruction (SST instruction) is for simultaneously starting the steps of the
axes set in the instruction. For details, refer to 3.1.7.

(1) simultaneous starting instruction (SST)

Areas available Flag

Instruction con Step | Error | Zero | Carr

y

PMK| F | L|T]|C|S | Z |Dx|Rx st?n U|N|D|R (F110) | (F111) | (F112)
sl - - - - - - - - - | o | - - - -
ax [¢) - [¢) - - - o - - o - - o -

ssT P o f-to -y -mqot - ttot b lol lagl o - -
n2 o - o - - - o - - o - - o -
n3 o - o - - - o - - o - - o -
n4 o - o - - - o - - o - - o -
COMMAND
sst AL | || [ st st [ax[nt[n2]n3]ne f—
Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module | XGB is fixed at O WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl axis X Step No. 0~30(standard), 0~80(advanced) WORD
n2 axis Y Step No. 0~30(standard), 0~80(advanced) WORD
n3 axis Z Step No. Not used WORD
n4 Axis setting XGBis setat 3 WORD

Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function

e This function is for giving the simultaneous starting instruction to XGB built-in positioning
simultaneous starting.

e The two axes of XGB positioning are simultaneously started at the rising edge of the input
condition. (For the difference between using the simultaneous starting instruction and starting the
two axes consecutively in the PLC ladder program, refer to 3.1.7.)

« When the instruction is executed, axis X and axis Y simultaneously start by using the operation
data of the step number set in n1 and n2 respectively. XGB built-in positioning does not have axis
Z, so the set value of n3 does not affect the operation.

« Axis setting of n4 sets the axis to carry out simultaneous starting by bit as follows.

Bit No. 15~-3 2 1 0

Setting Not used Axis Z (XGB not used) axis Y axis X

- Each bit refers to the axis to start straight interpolation. In the case of XGB built-in positioning,
only axis X and axis Y are available, so n4 should be fixed at 3. Otherwise, error code 296 is
issued and operation does not occur.

(b) Error
« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set
and the instruction is not executed.
« Since this case if an error of execution of the instruction, the error in positioning area K error
flag(axis X:K4201, axis Y: K4301) does not turn On..
 If the set value of the starting step number gets out of the settable range, instruction Error

Flag(F110) is not set, the error flag of positioning area K (axis X:K4201, axis Y: K4301) turns On,

and the operation does not occur.
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(2) Example of Use of the Instruction
* The instruction is described with the example of the following program simultaneous starting
instruction.

(a) Example of the Program

MODO1  KD4200  KO4201  KO4300  KO4307
et 1./ 1./t 1/ 1/ = 0
88T HAxis BUSY Mioas Error YAxis BUSY Ylxis Error
0 command
o> | 88T CO000 DO001 C0002 Co003 L
END
12
L -|: T =T Blwad W1 [Wlwedq i [Siwesy W1 [Slcey S0 [Sloey
IL pr.cgram e 7 o SO0 T o g S0GE -'::f_l_l'\-=:w: =
(b) Device Used
Device Description Data size Example of setting
MO0001 _S|multa_neou_s starting BIT i
instruction signal
K4200 signal _ during axis X BIT i
operation
K4201 axis X error BIT -
K4300 signal _ during axis Y BIT i
operation
K4301 axis Y Error BIT -
DO0000 axis X operation Step No. WORD 1
D0001 axis Y operation Step No. WORD 2
D0002 axis Z operation Step No. WORD -
D0003 Axis setting WORD 3
A Step | coordin | Operatio | Control OE);rat Re:;at Target position M Acc./dec. Operation Dwell time
No. ates | npattern | method il || S [Pulse] code No. speed|pls/s] [ms]
X | 1 | Rel | End [posion| 59" o 7,000 0 1 100 10
Y 2 | Rel. | End |Position Sigg' 0 2,000 0 2 300 10

(c) Operation of the Program
« SST instruction is executed it the rising edge of M0001, which was used as the instruction signal of

the simultaneous starting is generated.

1) If the simultaneous starting instruction (SST) is executed, the two axes are simultaneously
started as set in the operand as follows.

2) Since sl is 0, built-in positioning of the basic unit operates simultaneous starting.

3) If the set value of ax does not exceed the setting range, it does not affect the operation.

4) Since the step numbers of axis X and axis Y are set 1 and 2 respectively, the two axes are
simultaneously started by using the operation data of the operation step.

5) Since there is no axis Z in XGB built-in positioning, even if a random value is input as the step
number of axis Z operation, the operation is not affected.
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5.2.7 Speed Position Switching Instruction

« This is positioning according to the target position by switching the axis operated by speed control to
position control through speed/position switching instruction (VTP instruction). For details, refer to
3.1.4.

(1) Speed/Position Switching Instruction (VTP)

Areas available Flag

Instruction con Step

PMK| F| L |T|c|s |z |bpx|RxlstanlU|N|D|R Error | zero | Carry

(F110) | (F111) | (F112)

V3 £ o S T S G 7 P R

ax o - o - - - o - - o - - o -

COMMAND
|

VTP L || IR EREY

Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module | XGB is fixed at O WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD

Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function
« This instruction is giving the speed/position control switching instruction to XGB built-in positioning.
* The axis designated as ax at the rising edge in the input condition is switched from the speed
operation to position operation.
» The current position which was output during the previous speed control operation is initialized to
0 and operated to the target position by absolute coordinates method.

(b) Error
« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set
and the instruction is not executed.

(2) Example of Use of the Instruction
» The program speed/position control switching instruction is described with the following example.

(@) Example of the Program

I VTP

MO0 K211 Ko4201
1ol 1 |/
1P 11 1

|
r
V W locis ¥Axis Error
eommand Centrol
Pa S

00 LOADP MO0O1 VIR
| command
Hhsas
- a 1 Central
2 AND KD421 Patem(Spe
IL program ed)
3 AND NOT KD4201 Yhois Enror
4 VTP o 0

1 7 END
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(b) Device Used

Device Description Data size Example of setting
MO0001 _speed/posm_on switching BIT i
instruction signal
K4211 Signal during axis X speed BIT i
control
K4201 axis X error BIT -

(c) Operation of the Program

e VTP instruction is executed when there is the rising edge of M0001, which was used as the
speed/position switching instruction signal.

« It the speed control is going on currently, it is switched into position control, the current position is
preset to 0, and position control is carried out up to the target position. Now the target position
divides into the following cases according to the direct and indirect starting.

1) In case of indirect starting, the target position of the operating step becomes the target position
after the speed position switching.

2) In case of direct starting, the target position set as the operand in the DST instruction becomes
the target position after the speed position switching

» When using the speed/position switching instruction, make sure that the instruction is not executed

during the position operation by using the display flag (axis X:K4211, axis Y:K4311) during speed
control as the program example above.
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5.2.8 Position Speed Switching Instruction

« This is operation by switching the axis operating by the current position control into speed control by
the position/speed switching instruction (PVT instruction). For details, refer to 3.1.5.

(1) Position/Speed Switching Instruction (PTV)

Areas available Flag

Instruction Cons Step | Error | zero | Carry

PMK| F|L|T|C|S | Z|Dx|Rx tant UIN|D|R (F110) | (F111) | (F112)
UV -1 L L N L S A L LS ) D N
ax [¢) - [¢) - - - [¢) - - o - - o -
COMMAND
PTV _+—|_| || [ ev sl Jax
[
Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module | XGB is fixed at 0 WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD

Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function
« This instruction is giving the position/speed control switching instruction to XGB built-in positioning.
» The axis designated as ax at the rising edge in the input condition is switched from the position
operation to speed operation.
 The current position which was output during the previous speed control operation is not initialized

to 0 and only the control method is switched to speed control with the operation continued.

(b) Error

« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set
and the instruction is not executed.

(2) Example of Use of the Instruction

« The position/speed control switching instruction is described with the example of the following
program.

(a) Example of the Program

MO0 KO4210 Ko4201

| PV

—irt i | i/
:_u

Khxis XAxis Error

END
Rung Step Instruction OP 1 OF1 oP2
o o LOADP MODOT L
IL ! Whocis

prog ram 3 AND K04210 Contrel |
| Pattam{Posi
tiom)
. 3 AND NOT KD4201 Hhoxis Ermor
4 PTV 0 0
11 7 END
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(b) Device Used

Device Description Data size Example of setting
MO0001 posmor!/spe_ed switching BIT i
instruction signal
K4210 5|gr!a_1l during axis X BIT i
position control
K4201 axis X error BIT -

(c) Operation of the Program

« PVT instruction is executed when there is the rising edge of M0001, which was used as the

position/speed switching instruction signal.

« It the position control is going on currently, it is switched into speed control, and the current position
is not preset but only the control method is switched to speed control.

» When using the position/speed switching instruction, make sure that the instruction is not executed

during the speed operation by using the display flag (axis X:K4210, axis Y:K4310) during position

control as the program example above.
« To stop the operation after switching to speed control, use the stop instruction (STP).
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5.2.9 Deceleration Stop Instruction

» The currently operating axis is decelerated and stopped at the speed designated by the deceleration
stop instruction (STP instruction). For details, refer to 3.1.11.

(1) Deceleration Stop Instruction (STP)

Areas available Flag
Instruction con Step | Error | Zero | Carr
y
PMK| F|L|T|C|S| Z|Dx|RXx stfln U[N|[D]|R (F110) | (F111) | (F112)
S T N S R T R e
STP | ax o - o - - - o - - o - - o - | 47 © - B
nl (¢] - (¢] - - - o - - o - - o -

COMMAND
||

sTP f I || [ stp [t Jax]nt

Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module | XGB is fixed at O WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl deceleration time 0~65535 WORD

Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function
« This instruction is giving the deceleration stop instruction to XGB built-in positioning.
» The axis designated as ax at the rising edge of the input condition conducts deceleration stop for
the deceleration time set in the corresponding operation step.

(b) Error
« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set
and the instruction is not executed.

« If the deceleration time is set at 0, it stops right away without deceleration in XGB positioning. In
this case, note that there might be shock noise or damage to the motor.

« If the deceleration time of nl is set at 0, it stops right away without deceleration. Otherwise, it
stops according to the operation data of the operation data and the acceleration/deceleration
number set in the DST instruction respectively in case of indirect starting and direct starting.
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(2) Example of Use of the Instruction
» The deceleration stop instruction is described with the example of the following program.

(a) Example of the Program

MCF(??'J KCI-:/EITD “rl(c‘;l’}im oRG
.
e =
oo = )
2 END
IL program
(b) Device Used
Device Description Data size Example of setting
MO0000 origin return instruction BIT i
signal
MO001 Indwect starting instruction BIT i
signal
M0002 _Deceler_atloq stop BIT i
instruction signal
K4200 S|gn_a_1l during axis X BIT i
position control
K4201 axis X error BIT -

(c) Operation of the Program
« IST instruction is executed when there is the rising edge of M0001, which was used as the indirect
starting instruction signal.

- In the program above, the indirect starting of No. 1 step of axis X is executed.

« If there is the rising edge of M0002, which is the deceleration stop instruction signal during
operation, the deceleration stop instruction is executed according to the setting of STP instruction.

- Since sl (first Operand) and ax(second Operand) are set at 0, the deceleration stop is executed
for axis X of basic unit built-in positioning.

- Since the deceleration time is set at O, if the STP instruction is executed, it stops right away
without deceleration.

* Note the following in executing the STP instruction.

- If it has been stopped by the deceleration stop instruction, because the positioning operation has
not been finished to the set target position, no positioning completion signal (axis X:K4202, axis
Y:K4302) is generated, and if M code is set, the M code signal does not turn On either.

- In this case, the operation step number maintains the current step.

- If the indirect starting instruction is executed again afterwards, the operation methods differs
according to the coordinates type.

1) Absolute coordinates: The remaining position output which has not been output from the
current operation step is output.
2) Incremental coordinates: Operation is conducted as much as the new target position.

- For example, if the target value of the corresponding step is 20,000 and it has been stopped at
15,000 by the deceleration stop instruction, and if the indirect starting is executed again, in case
of absolute coordinates, operation is done as much as 5,000 and stops at 20,000, and in case of
Incremental coordinates, it newly moves 20,000 and stops at 35,000.

5-25
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5.2.10 Main axis position synchronous Instruction

 As follows, this is the instruction for synchronous starting according to the current position of the
main axis with the axis set in the SSP being the auxiliary axis. For details, refer to 3.1.8.

Speed
Targetf---=-"=---
Main speed i synchronou
Epomﬂon Dwelnme.
Target i R : Time
B speed i E E
Auxiliary ! : Dwell time !
i . : Time

Oom : | :

main axis position synchronous | E ; :

On! | '

execution contact point - !
main axis starting contact point ' '
(1) Main axis position synchronous Starting Instruction (SSP)
Areas available Flag
Instruction Cons Step | Error | zero | Carry
PMK| F|L|T|C| S| Z|Dx|R. U/ N|D|R
XI R X tant (F110) | (F111) | (F112)
sl - -l -l -l - -l o | -1-1-1-+
ax o - o - - - o - - o - - o -
SSP | nl o - | o | - - - | o | - - o |-|-1]o]| - |4~7 o - -

n2 O - o - - - o - - o - - o -
n3 o - o - - - o - - o - - o -

COMMAND
| ]

A+ L || [ sse st [ax[ni[re]ns

SSP

Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module | XGB is fixed at O WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD

Position value of the main axis
nl position synchronous main | -2,147,483,648 ~ 2,147,483,647 DINT
axis
n2 Operation _ step  number of 0~30(standard), 0~80(advanced) WORD
auxiliary axis
n3 Sett_|r_19 of the main axis of 0 (axis X) or 1 (axis Y) WORD
position synchronous
Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function

e This instruction is executing main axis position synchronous starting for the XGB built-in
positioning.

» The main axis position synchronous instruction is executed with the axis set in the axis designated
as ax at the rising edge of the input condition auxiliary axis, n3 being the main axis.
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« If the instruction is executed, the auxiliary axis stands by without generating actual pulse (the
operation status flag of the auxiliary axis (axis X:K4200, axis Y:K4300) turns On), and n2 step of
the auxiliary axis is started when n3 axis, which is the main axis, is positioned as set in nl.

» The position synchronous starting instruction can be executed only when the origins of both the
main axis and auxiliary axis are fixed. If the origin of the main axis is not decided when the main
axis position synchronous instruction (SSP) is started, error code 346 is issued, and if the origin of
the auxiliary axis is not decided when the main axis position synchronous instruction (SSP) is
started, error code 344 is issued.

« When you use the main axis position synchronous instruction, set the main axis and auxiliary axis
at different axes. If they are set at the same axis, error code 347 is issued.

« If you want to cancel the main axis position synchronous instruction after you executed it, execute
the stop instruction of the auxiliary axis (STP).

(b) Error
« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set
and the instruction is not executed.

(2) Example of Use of the Instruction
« The main axis position synchronous starting instruction is described with the example of the
following program.

(a) Example of the Program
 The following program example is starting No.1 step operation data of the auxiliary axis when axis
Y is the auxiliary axis and axis X is the main axis, and the position of the main axis is 10,000.

MO0D1 K04300 K04301 K04204 Ko4304
—rl /1 {1 { { | L
S5P TAws BUSY YAws Error KAxrs Yhzis Origin
0] command Origin Fix Fioe
» [ TR |
MOo02 KOs 200 K04201 l l_
—rl I/} I/} =l : -
ST ¥has BUSY XAxis Error
12| command
END
20

T I T T (T TR YT |

IL program

(b) Device Used

Device Description Data size Example of setting

MO0001 main axis ~ position BIT )
synchronous instruction signal

MO0002 main axis instruction signal BIT -

K4300 S|g_nal durmg auxiliary axis BIT )
(axis Y) position control

K4301 auxiliary axis(axis Y) Error BIT -

K4204 axis X origin fixed BIT -

K4304 axis Y origin fixed BIT -

K4200 S|gnal _ durmg_ . the main BIT )
axis(axis X) position control

K4201 main axis(axis X) Error BIT -
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(c) Operation of the Program

« The SSP instruction is executed if there is the rising edge of M0001, which was used as the main
axis position synchronous instruction signal.
Since the second operand is 1 (axis Y), axis Y is the auxiliary axis, and as the fifth operand is

O(axis X), so the main axis is axis X.

* No.1 step of axis X is indirectly started if there is the rising edge of M0002, which is the indirect
starting instruction signal of the main axis.

« When the current position of the main axis during operation becomes 10,000[Pulse], set in the third
operand of the SSP instruction, axis Y, which is the auxiliary axis, starts No. 1 step, which is the
operation step set in the fourth operand of the SSP instruction.

« When you use the main axis position synchronous instruction, if the axis set as the main axis
has already been started as the main axis position synchronous auxiliary axis, error code 349 is
issued and it is not executed. If the following example, axis Y becomes the auxiliary axis and
axis X becomes the main axis at the rising edge of M0001l and the main axis position
synchronous instruction is executed. If there is the rising edge of M0100, the position
synchronous instruction is issued with axis X being the auxiliary axis and axis Y being the main
axis. In this case, since axis Y used as the main axis, is already being started as the auxiliary
axis of the main axis position synchronous instruction, axis X generates error code 349 and is
not started.

MOooo | ~ - _ ~ L
Pl | SSP 0 0000 0
Y axis S5P
command
MO100 | ~ - B B} l—
P | SSP 0 0 0000
X axis 35P
command

(==}

co

END
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5.2.11 Speed Synchronous Instruction

e The speed synchronous instruction (SSS instruction) is for speed synchronization at the set
synchronous speed rate and operation when the main axis is started with the axis set in the
instruction being the auxiliary axis. For details, refer to 3.1.8.

(1) Speed Synchronous Starting Instruction (SSS)

Areas available Flag

Instruction con Step | Error | Zero | Carr

y
PMK| F | L | T|]C]|S | Z |Dx|Rx]|st N|D|R

X XS?” (F110) | (F111) | (F112)
s | - [ - -1-]-1T-1T-1T-1T-7>% HINE
ax O - @) - - - (@) - - o - fe) -

SSS [ nl o - | o | - - - | o | - - | o - | o | - | 4~7 o - -
n2 (@) - (@) - - - [e) - - ) - f¢) -
n3 o - o - - - o - - o - o -

SSS

COMMAND
| ]

I

SSS |sl|ax|n1|n2|n3H

Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module | XGB is fixed at 0 WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl speed synchronous ratio 1~ 10,000(0.01% ~ 100.00%) WORD
n2 Delay time 1~ 10[ms] WORD
n3 Speed delay main axis setting | See 0 ~ 9 ‘(1) Function’ WORD

Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function

« This instruction is for executing the speed synchronous starting for synchronous starting.

» The axis set in the axis designated as ax at the rising edge of the input condition auxiliary axis, n3
becomes the main axis and the speed main axis position synchronous starting instruction is
executed.

« If the instruction is executed, the auxiliary axis stands by without generating actual pulse (the
operation status flag of the auxiliary axis (axis X:K4200, axis Y:K4300) turns On), and nn3 axis,
which is the main axis, it is started according to the speed synchronous ratio set in nl.

» The synchronous ratio settable in nl is 0.01% ~ 100.00% (set value 1 ~ 10,000). If the set speed

ratio gets out of this range, error code 356 is issued.

» The delay time of n2 refers to the delay time it takes for speed of the auxiliary axis to reach the
current main axis speed. In XGB built-in positioning, when controlling the speed synchronization,
the speed of the current main axis is detected every 500 us, and thereby the speed of the
auxiliary axis is adjusted. If the speed of the auxiliary axis is synchronized to the current main axis
speed without a delay time and immediately changed, there might be damage or shock noise to
the motor due to the sudden change of the auxiliary axis speed.

For example, assuming the speed ratio is 100.00% and the delay time is 5[ms], if the speed of the
main axis is 10,000[pps], the XGB built-in positioning adjusts the speed of the auxiliary axis
according to the speed of the main axis every 500[4s] by adjusting the current speed for the
speed of the auxiliary axis to reach 10,000[pps].

The longer the delay time, the longer the delay time between the main axis and auxiliary axis, but
the output pulse is stably output. If there is likely to be step out of the motor, lengthen the delay
time.

5-29
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» The delay time settable for n2 is 1 ~ 10[ms]. If it gets out of the settable range, error code 357 is
issued.

« The main axis of n3 is settable between 0 and 9. If it gets out of the settable range, error code 355
is issued

Set Main axis setting Remark
value
0 axis X
axis Y
High speed counter Ch0
High speed countChl
High speed countCh2
High speed countCh3
High speed counter Ch4
High speed counter Ch5 Only the advanced type is
High speed counter Ch6 settable.
High speed counter Ch7

OO N0 W|IN|F-

« If you want to cancel the speed synchronous instruction after you execute it, execute the stop
instruction (STP) for the auxiliary axis.

» The speed synchronous control is executable even when the origin is not fixed.

» The speed synchronous control is synchronized to the speed of the main axis for operation of the
auxiliary axis, so even if the control method of the auxiliary axis is set as position control, starting
and stop are alternated by the operation of the main axis, with the rotation of the auxiliary axis
being in the same direction as the main axis.

« If the M code of the auxiliary axis is On when you execute the speed synchronous instruction, error
code 353 is issued.

(b) Error
« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set
and the instruction is not executed.

(2) Example of Use of the Instruction
» The speed synchronous starting instruction is described with the example of the following program.

(@) Example of the Program
« The following program example is about speed synchronous starting with the synchronization ratio
100.00[%] and the delay time being 10[ms] when the main axis is started if axis Y is the auxiliary
axis and axis X is the main axis.

MO0t K04300 KO4301 KO4204 | - - _ L
—iet 1/} 1/F i} 559
Yaxis S55 Yhwis BUSY Yixis Error Whxis
0] command Origin Fix
MO002 I—
| | IST
Main ax
10 start
END
15

At BT

IL program -:5
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(b) Operation of the Program

« SSS instruction is executed if there is the rising edge of M0001, which was used as the speed
synchronous instruction signal. Since the second operand is 1(axis Y), axis Y becomes the
auxiliary axis, and because the fifth operand is O(axis X), the main axis is axis X.

« If there is the rising edge of M0002, which is the indirect starting instruction signal of the main axis,
No. 1 step of axis X is indirectly started.

« When the main axis is started, axis Y is started at the synchronous ratio speed of 100.00[%] set in
the third operand of SSS instruction, and is synchronized to the main axis with the delay time of
10[ms] set in the fourth operand for operation.
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5.2.12 Position Override Instruction

» The position override instruction (POR) is for changing the target position of the axis being operated
for the current positioning into the target position set in the instruction. For details, refer to 3.1.10.

(1) position override instruction (POR)

Areas available Flag

Instruction con Step | Error | Zero | Carr

y
PMK| F | L | T|]C]| S| Z|Dx|Rx]|st U|N|D|R

X XS?” (F110) | (F111) | (F112)
sl - - - - - - - - - | o | - - - -

POR | ax o - o - - - o - - o - - o - | 47 o - -
nl o - o - - - o - - o - - o -

COMMAND
| ]

POR _Fl_l | [ por s [ax[nt

[Area Setting]

Operand Description Settable range Data size
sl Slot No. of positioning module | XGB is fixed at O WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl Target position to change -2,147,483,648 ~ 2,147,483,647 DINT

Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function
« This instruction is giving the position override instruction to the XGB built-in positioning.
« This is changing the target position to the position set in nl during the operation of the axis
designated as ax at the rising edge of the input condition.
» The position override instruction is available in the acceleration and deceleration sections and if
the position override is executed during dwell, error code 362 is issued.

(b) Error

« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set
and the instruction is not executed.

(2) Example of Use of the Instruction
« The position override instruction is described with the example of the following program.

(a) Example of the Program
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MOQo0 K04200 K420 | \sT N L
ek 1/ F ./
IST Khxis BUSY ¥Axis Eror
0] command
MO001 K04200  KD420F | - - —
I 1} 1/} POR C C 0000 l_
L LI LE )
POR KAis BUSY MAxis h
command 5
8
END
16
]n 0 MOO0O T
| 2 AND NOT K04200 XAs BUSY
| 3 AND NOT KD4201 Xiois Emor
4 ST o o
FOR
8 LOAD MO001
IL program command
9 AND KD4200 Xodis BUSY
Hhos Move
10 AND NOT KOD420F Status(Cwel
n
FOR 0 0 10000

2 . END

(b) Operation of the Program

» The positioning axis X is indirectly started with operation step 1 when there is the rising edge of
MOO0O0O used as the indirect starting instruction signal.

« If there is the rising edge of MO001 used as the instruction signal of the position override instruction
before the current position during operation reaches 100,000 [Pulse], operation continues by
changing the target position of the currently operating step into 100,000. (Note that the value of the
target position of No. 1 step set in the positioning parameter is not changed)

« If the position override instruction is executed when the current position has passed 100,000[Pulse],
it is decelerated and stops.

« If the position override instruction is executed during dwell operation, error code 362 is issued. To
prevent this, make the program by connecting the axis X dwell flag to the starting contact point
with the normally closed contact point (contact point B).
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5.2.13 Speed Override Instruction

» The speed override instruction (SOR) is for changing the operation speed of the axis during current
positioning operation into the speed set in the instruction. For details, refer to 3.1.10.

(1) Speed Override Instruction (SOR)

Areas available Flag
Instruction con Step | Error | Zero | Carr
y
PMK| F | L|T]|C|S | Z |Dx|Rx Sttan U|N|D|R (F110) | (F111) | (F112)
TR S S RO R C B (R B
SOR |ax| o -lo |- -] -fo|-|-]o|-|-|o]-]|4T7 o - -
nl (¢] - (¢] - - - o - - o - - o -
COMMAND
SOR f I || [ som [st Jax]nt

Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module XGB is fixed at 0 WORD
ax AXxis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl Operation speed to change 0 ~ 100,000[pps] DWORD

Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function
« This instruction is giving the speed override instruction to XGB built-in positioning.
« This is for changing the operation speed into the speed set in n1 during the operation of the axis
designated as ax at the rising edge of the input condition.
» The speed override instructions available in the acceleration and constant speed sections and if
the speed override is executed during deceleration or dwell, error code 377 is issued and the
currently operating operation step continues.

(b) Error
« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set
and the instruction is not executed.

(2) Example of Use of the Instruction
» The speed override instruction is described with the example of the following program.
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(@) Example of the Program

MO000 KO4200 K420 | Ny - - L
—e| 1/} i/} T . .
15T Hheis BUSY  XAxis Error
0] command
MDDD1 KO4200  KD420F  KOD420E | — — 70000 1|
—ip! | | /'t 2R :
S0R ! BUSY XAxis Move XAxis Move
command Stat we Status{Dec
8 eleraton
END
18
0o LOADP MO0DO =T
command
2 AND NOT KO4200 ¥hxis BUSY
3 AND NOT K420 XAxis Error
4 IsT 0 1] 1
IL program SOR
P 1 g LOADP ME001 s
10 AND K04200 XAxis BUSY
Khixis Move
1 AND NOT K4 20F Status (Drwel
}]
Hais Move
12 AND MOT K4 20E Status(Dece
leration)
13 S0R 0 o 10000
2 18 END

(b) Operation of the Program

 The positioning axis X is indirectly started with operation step 1 if there is the rising edge of MO000
used as the indirect starting instruction signal.

« If there is the rising edge of MO001 used as the instruction signal of the speed override instruction
during operation, operation continues by changing the speed of the currently operating step into
10,000[pps]. (Note that the value of the operation speed of No. 1 step set in the positioning
parameter is not changed)

« If the speed override instruction is executed during deceleration or dwell, error code 377 is issued.
To prevent this, make the program by connecting the axis X dwell flag to the starting contact point
with the normally closed contact point (contact point B).
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5.2.14 Positioning Speed Override Instruction

» The positioning speed override instruction (PSO) is changing the operation speed of the axis during
current positioning operation at the specific position set in the instruction. For details, refer to 3.1.10.

(1) Positioning speed override instruction (PSO)

Areas available

Flag

Instruction con Step | Error | Zero | Carr
y
PMK| F | L|T]|C|S | Z |Dx|RxX stf\n U|N|D|R (F110) | (F111) | (F112)
sl - - - - - - - - - | o | - - - -
e R R R e R B B e e B S B e e e I ) I - -
nl (¢] - o - - - o - - o - - o -
n2 o - o - - - o - - o - - o -
COMMAND
PSO _+_|_| || [ pso [l Jax[ni]n2
Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module | XGB is fixed at 0 WORD
ax AXxis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl Position to change the speed -2,147,483,648 ~ 2,147,483,647 DINT
n2 Operation speed to change 0 ~ 100,000[pps] DWORD

Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function

« This instruction is giving the positioning speed override instruction to XGB built-in positioning.

» The positioning speed override is executed at the axis designated as ax at the rising edge of the
input condition, and if the current position reaches the position set in nl1 during operation, the
current operation speed is overridden to the speed set in n2.

e The positioning speed override instruction is available in the deceleration and acceleration
sections and if the positioning speed override is executed during deceleration or dwell, no error
code is issued, but the instruction is not executed either.

(b) Error

« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set
and the instruction is not executed.
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(2) Example of Use of the Instruction

(a) Example of the Program

MOD00 K04200 KD4201 | e L
Pl 1/ 1/t
IST Xhxis BUSY (Axis Error
__ 0] command
MO0OOT  KD4200  KO420F  KO420E s o 1
| | % i/} 0
P30 Xhoos BUSY XAos Mowe XAxis Move
command Status{Dwe Status(Dec
1 | eleration)
END
12
MO0 8T
P__.? ______ &I _____ esemenand
2 AND MOT KD4200 Mo BUSY
3 AND MNOT KO4200 Az Errent
] = a a
, Fa0
] LOADP M0001 wrcarand
10 AND KO4200 X BUSY
IL program i Mo
AND MOT Kia20F Status(Dwel
n
Hiesa Merer
12 AND MOT KO420E Satus(Dece
lernten)
13 P30 [:] o 50000 15000
2 19 END

(b) Operation of the Program

« If there is the rising edge of MO00O used as the indirect starting instruction signal, positioning axis X
is indirectly started with operation step 1.
« If there is the rising edge of MO001 used as the instruction signal of the positioning speed override
instruction during operation, operation continues by changing the operation speed to 15,000[pps]
when the position of the currently operating step reaches 50,000.
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5.2.15 Inching Starting Instruction

» The inching starting instruction (INCH) is moving to the position set in the instruction at the inching
speed set in the origin/manual parameter. For details, refer to 3.1.12.

(1) inching starting instruction (INCH)

Areas available Flag

Instruction con Step

PMK| F|lL|T|c|s|z|px|Rxlstanl U|N|D]|R Error | zero | Carry

(F110) | (F111) | (F112)

sl - - - - - - - - - | o] - - - -
INCH | ax o - o - - - o - - o - - o - | 4~7 o - -
nl o - o - - - o - - o - - o -

COMMAND
||

INCH f I || [ ner st Jax]nt —

Area Setting]

Operand Description Setting range £ Data size
sl Slot No. of positioning module | XGB is fixed at 0 WORD
ax AXxis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl Position to move by inching -2,147,483,648 ~ 2,147,483,647 DINT

Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function
« This instruction is giving the inching operation instruction to XGB built-in positioning.
« It moves to the position set in nl at the inching speed set in the positioning parameter with respect
to the axis designated as ax at the rising edge of the input condition.
(b) Error
« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set
and the instruction is not executed.

(2) Example of Use of the Instruction
(a) Example of the Program

MOo01 KD4200 KO04205
Is} 171 11 INCH
ek 1/F 1/
INCH Hhass BUSY Hhxis
Outp
0 nhibsit
END
9
Rung| Slep | Instuction |  ©OP1  [OP1comm| OP2 orz | or3 |
a A INCH
o o LOADP MO0OT  mma nd
AND NOT K04200 XAwis BUSY
Koz
3 AND NOT KD4205 Output
IL program Inhibi
4 INCH o o 150

8 END

(b) Operation of the Program

« | there is the rising edge of M0001 used as the inching starting instruction signal, positioning axis X
moves to position 150 at the inching speed set in the positioning origin/manual parameter.

« If the axis is in operation or inhibited from output during inching starting, it generates error code 401
and 402 respectively and no operation takes place.
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5.2.16 Starting Step Number Change Instruction

» The starting step number change instruction is for changing the number of the step to be operated
currently by force.

(1) Starting Step Number Change Instruction (SNS)

Areas available Flag
Instruction con Step | Error | Zero | Carr
y
PMK| F| L | T|C|S| Z|Dx|Rx sti:\n U|N|D]|R (F110) | (F111) | (F112)
sl - -l -l -1 -1 -1 -l -1l -1-1-1-+
SNS |ax| o -lo | -|-]-]o|-|-]ol|-|-]|o]|-]|47 o - -
nl [¢) - o - - - o - - o - - -

COMMAND
||

SNS _ﬂ_l | [ sus [ s Jax [nt

Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module | XGB is fixed at 0 WORD
ax AXxis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl Step number to change 1~30(standard), 1~80(advanced) WORD

Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function
« This instruction is giving the starting step instruction to XGB built-in positioning.
» The current step number of the axis designated as ax at the rising edge of the input condition
changes into the step set in n1.

« If the corresponding axis is operating when the starting step change instruction is executed, error
code 441 is issue and the instruction is not executed. If the set value of n1 gets out of the settable
range, error code 442 is issued and the instruction is not executed either.

(b) Error
« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set
and the instruction is not executed.

(2) Example of Use of the Instruction
(a) Example of the Program

M0oo01 K04200 K04205
it ik i/t SN 00109

s BUSY Fhxis

SNS

o LoADP MO0D1
SO, d
2 AMND NOT K04200 Hhocis BUSY
KAxis
3 AND NOT K04205 Output
Inhibit
4 SNS 0 0 o100
8 END

(b) Operation of the Program
« If there is the rising edge of M0O001 used as the starting step change instruction signal, the current
operation step number of positioning axis X changes into the step number set in D0100.
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5.2.17 M Code Cancel Instruction

* M code cancel instruction (MOF) is for cancelling the M code generated during operation. For details,
refer to 3.3.

(1) M code cancel instruction (MOF)

Areas available Flag

Instruction con Step | Error | zero | Carr
y
PMK | F L T|C| S| Z |Dx|Rx|stanf U | N | D | R (F110) | (F111) | (F112)

sl - - - - - - - - - | o] - - - -
MOF 47| o - -
ax o - o - - - o - - o - - o -

COMMAND
|

MOF _+_|_| || [ wor sl Jax

[Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module | XGB is fixed at O WORD
ax Axis to cancel M code 0 (axis X) or 1 (axis Y) WORD

Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function
« This instruction is giving the instruction of cancelling the M code to XGB built-in positioning.
» The M code On signal (axis X: K4203, axis Y: K4303 hit) of the axis designated as ax at the rising
edge of the input condition and M code number (axis X : K428, axis Y:K438 word) are
simultaneously cancelled.

(b) Error
« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set
and the instruction is not executed.

(2) Example of Use of the Instruction

(a) Example of the Program

MODD1  K04200  KD4201  KD4203
—{pt {71 141 I MOF
MOF  Xixis BUSY XfoisEmor  Xiods M
0] command Code On
END
8
o o LOADP MODO MOF
| command
| 2 AND NOT K04200 Haxis BUSY
| 3 AND NOT KD4201 Mxis Error
|
| Heocis M
IL program | ¢ AND KD4203 Code On
| 5 MOF 0 0
e

END

(b) Operation of the Program
« If there is the rising edge of MO001 used as the M code cancel instruction signal and if there is an
M code in positioning axis X, the M code On signal and M code number are cancelled.
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5.2.18 Current Position Preset Instruction
» The current position preset instruction (PRS instruction) is for changing the current position by force.

(1) Current Position Preset Instruction (PRS)

Areas available Flag

Instruction con Step | Error | zero | Carr
y
PMK | F L T|C| S| Z |Dx|Rx|stanf U| N | D | R (F110) | (F111) | (F112)

sl - - - - - - - - - | o | - - - -
PRS | ax o - o | - - - o | - -l o | - - | o | - | 4~7 o - -
nl o - o - - - o - - o - - -
COMMAND

PRS _+—|_| | [ pas [ s [ax[nt

Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module | XGB is fixed at O WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD
np | Curent position wvalue 10 1,7 483,648 ~ 2,147,483,647 DINT

change
Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function

« This instruction is giving the instruction of changing the current position to XGB built-in positioning.

« The current position of the axis designated as ax at the rising edge of the input condition is
changed to the position set in n1 of the instruction by force.

« If the origin is not fixed, the origin fixed status (axis X:K4202, axis Y:K4304) turns On and the
origin is fixed.

« If the current position preset instruction is executed, and if the axis is currently operating, error
code 451 is issued and the instruction is not executed.

(b) Error
« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set
and the instruction is not executed.

(2) Example of Use of the Instruction

(a) Example of the Program

MODO1  K04200
Iol 1l PRS
Pt 1/

0| PRESET Xexis BUSY

8

0 0 LOADP MO0 PRESET

2 AND NOT K04200 Hioos BUSY

3 PRS 0 0 0
IL program T e

(b) Operation of the Program

« If there is the rising edge of M0001 used as the current position preset, the current position of the

positioning axis X changes into 0, which has been set in the instruction, and the origin determining
bit turns On.
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5.2.19 Emergency Stop Instruction

« The emergency stop instruction is immediately stopping the current positioning operation and the
output. For details, refer to 3.1.11.

(1) Emergency Stop Instruction (EMG)

Areas available Flag

Instruction con Step | Error | Zero | Carr
y
PMK| F | L|T|C|S| Z|Dx|Rx Stfm U|N|D|R (F110) | (F111) | (F112)

S o e B T B e e e e T e A - -

ax o - o - - - ° - - ° - - © -
COMMAND

EMG § I |} I EMG | sl | ax H

Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module | XGB is fixed at O WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD

Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function

« This is for giving the emergency stop instruction to XGB built-in positioning.

« With respect to the positioning of the axis designated as ax at the rising edge of the input condition,
the output immediately stops, the output stop status flag (axis X : K4205, axis Y:K4305) turns On,
and error code 481 is issued.

« If the emergency stop instruction is executed, output is inhibited and the origin gets undecided, so
in order to resume operation, set the origin return or floating origin or preset the current position to
decide the origin.

(b) Error
« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set
and the instruction is not executed.

(2) Example of Use of the Instruction

(a) Example of the Program
MO0

K04200
1/

Mhpas BUSY

[[ema

LOADP MO0 EMG
command

AND NOT KD4200 Whooe BUSY
EMG 0 o
END

@ LN e

IL program

(b) Operation of the Program
« If there is the rising edge of MO001 used as the emergency stop instruction signal, the positioning
axis X immediately stops the current operation, issues error code 481 and inhibits output.
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5.2.20 Error Reset, Output Inhibition, Inhibition Termination
 The error reset instruction is resetting the current error and terminating the output inhibition.

(1) Error Reset Instruction (CLR)

Areas available Flag
Instruction Cons Step | Error | Zero | Carry
PMK | F L|T|C|S| Z|Dx|Rx tant UN|[DI|R (F110) | (F111) | (F112)
sl - - - - - - - - - o |- | - - -
CLR | ax o - o | - - - o | - - o |-|-1]o]| - |4~7 o - -
nl o - o - - - o - - o - - o -
COMMAND
CLR f I || [ or [ Jax]nt

Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module | XGB is fixed at 0 WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD
1 Whether output inhibition is 0~ 65535 WORD

terminated
Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function
« This instruction is giving the error reset instruction to XGB built-in positioning.
« At the rising edge of the input condition, the error code generated in the axis designated as ax is
cancelled, and if the value set in nl is O, only the error code is cancelled, with the output inhibition
maintained. If the value set in nl is other than 0, the output inhibition is also cancelled.

(b) Error
* If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set
and the instruction is not executed.
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(2) Example of Use of the Instruction

(a) Example of the Program

MOoo KO4870
—el { | [cr l
EMG Kz
command Position
1] Enable
Mooz KD4870 - ” A L
pl——— | CLR 0 0 0
KAxs
Pasition
ra Enable
END
14
Rung| Swep Instruction oP1 of1 [ op2 [ oPz2 | opz |
LOADH MaooT EMa
commiand
Xhoos
2 AND HO4ETD Pasition
| Enable
IL program L2 ELR ° e °
_‘ 7 LOADP Mooz
bt
8 AND KO4ET0 Puasition
| Enabile
| CLR o 0 o
|2 14 END

(b) Operation of the Program

« If the error and output inhibition are simultaneously generated due to the emergency stop, when
there is the rising edge of M0001 used as the error cancel instruction signal, only the error code of
axis X is cancelled but the output inhibition is not cancelled.

* If there is the rising edge of M0002 used as the error termination/output inhibition termination
instruction signal, the error code of axis X and output inhibition are cancelled together.
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5.2.21 Parameter/Operation Data Save
» The parameter save instruction (WRT) is permanently preserving the operation data of positioning
area K changed during operation in the XGB built-in flash memory. For the relations between

positioning area K and the positioning parameter, refer to 3.2.2.

(1) Parameter Save (WRT)

Areas available Flag
Instruction cons Step | Error | Zero | Carry
PMK | F L|T|C|S| Z|Dx|Rx tant U|N|D|R (F110) | (F111) | (F112)
sl - - - - - - - - - o | -1 - - -
WRT | ax o - o - - - o - - o - - o - | 4~7 o - -
nl (¢] - o - - - o - - o - - o -
COMMAND
WRT f I || [ war [si Jax]nt J—

Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module | XGB is fixed at 0 WORD
ax Not used in XGB 0 ~ 1(Dummy Operand) WORD
nl Set the parameter to save 0~2 WORD

Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function
» The instruction is for permanently preserving the operation data of positioning area K in the XGB
built-in flash memory.
» The operation data of positioning area K are permanently preserved in the XGB built-in flash
memory according to the setting of n1 at the rising edge as follows.

Set value 0 1 2

Area k to be

permanently Positioning data High speed counter data PID control function data
preserved

« If n1 has been set at 0, the current operation data of area K of axis X and axis Y for positioning are
permanently preserved as the positioning parameter. If set at 1, the data of area K of all the
channels of the high speed counter are permanently preserved as the positioning parameter. If
set at 2, the data set in area K of 16 loop of the built-in PID are permanently preserved as the PID
parameter.

« Although the value set as ax is the operand that does not affect the execution of WRT instruction,
if it gets out of the setting range, instruction execution error flag (F110) turns On and the
instruction is not executed.

(b) Error
« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set
and the instruction is not executed.
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(2) Example of Use of the Instruction

(a) Example of the Program

M

OF??] WRT 1 ]
WRT

Q] command

END

WRT

command

WRT 0 1 L]
END

LOADP MOD01

@ Mo

(b) Operation of the Program

« If there is the rising edge of MO001 used as the parameter save instruction signal, the operation
data of area K of positioning axis X and axis Y are permanently preserved as the positioning
parameter of XGB built-in flash memory.

 If WRT instruction is executed, the previously saved positioning parameter is deleted and the
parameter is changed to the operation data of the current area K.

* Be careful that if WRT instruction is executed, the scan time of the scan where the instruction
has been executed because the previous positioning parameter of the flash memory is deleted
and the operation data of area K is written.
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5.2.22 Pulse Width Modulation
« Pulse Width Modulation is to operate On/Off output in designated Off duty rate and Output cycle.

(1) Pulse width Modulation (PWM)

Areas available Flag
Instruction cons Step | Error | zero | Carry
PMK| F|L|T|C|S| Z|Dx|R. U/ N|D|R
¥R X tant (F110) | (F111) | (F112)
sl - - - - - - - - - o | - | - - -
WRT ax o - o - - - o - - o - - o - | 4~7 o - -
nl o - o - - - o - - o - - o -
n2 o o o o o

| COMMAND

PWM _|_L | II I PWM ‘sl‘ax‘m‘nE}—{

Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module | XGB is fixed at O WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl Output Cycle 1~20,000(ms) WORD
n2 Off duty rate 0~100(%) WORD

Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function
« This instruction is for PWM output.
* While the input condition is On state, XGB postioning outputs pulse train in designated cycle time
in n1 and designated Off duty rate in n2 at designated axis in ax
» During PWM output, current address don’t change. Constant speed bit(X axis: KO420D, Y axis:
K0430S) and Operation bit(X axis: KO4200 Y axis: K4300) set On.

(b) Error
« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set
and the instruction is not executed.

« If PWM instruction is executed, other instruction do not operate. And upper/lower limit does not
work

« If PWM instruction is executed, STP, EMG instruction doesn’t operate. To stop output, Off the
Start-up contact

« If output cycle is changed, when operating APM_PWM, it cannot be applied.

* PWM applicable version

-XBM-DNxxS: H/W from V2.0, O/S V3.10
-XBC-DN/DPxxH: O/S from V2.03
-XBC-DN/DPxxSU: O/S from V1.10
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(2) Example of Use of the Instruction

(a) Example of the Program

MOoooo Ko4201

N /1 LM 0 0

WM set  XAxis Error

[=

EMND

[

(b) Used Device

Device g g

MO0000 | PWM output reference signal

K04201 X-axis error state

(c) Operation of the Program
« While M0000O is On which is used as output reference signal, PWM is operated.
(At this time, the X-axis is in operation or errorstatus, the instruction will not be executed.)

« If PWM executed, designated output cycle(500ms for this picture) and designated Off duty
rate(30% for this picture)

Output contact
(X-axis) > ]
i 350ms 1150ms]
Start-up contact . !
(M0000) : i
) 500ms £
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5.3 Positioning Function Blocks (In case of XEC)
5.3.1 General for Function Block

In the XEC PLC, the input/output variables and their functions which are applied commonly for all the
function blocks used for internal positioning are as follows..

Classification Variable Data Type Description
Name

*Request for function block execution
- If the condition in connection with this area is
satisfied during the software running and 0—1
(edge or level), the function block is executed.

REQ BOOL

*Base Number
- This area is for setting up the number of the base
Input BASE USINT where the positioning module is mounted. (In the
Variables internal positioning of XGB, fix this to 0.)

*Slot Number
- This area is for setting up the number of the slot
where the positioning module is mounted. (In the
internal positioning of XGB, fix this to 0.)

SLOT USINT

Number of the axis in use

AXIS USINT | _ x_axis: 0, Y-axis: 1

eIndicates completion of the function block execution
- If the function block is executed without error,
“1" is outputted and maintained until the next
execution. If erroneous, “0” is outputted.

DONE BOOL

Output *Error State Indication
Variables - This area indicates the number of the error
occurred in the start-up of the function block.
(The errors occurred during operation are
indicated in the K area which outputs error
codes.)

STAT UINT

Other 1/O variables excluding the common variables presented in the above table are described
below.

(1) Common Error Codes for Function Block
The types and description of the common error codes which may occur in the starting up of the function
blocks related with internal positioning are as follows.

Error
Error Type Countermeasures
Code yp
0 Function block normally executed -
1 Base No. exceeded setting range Set the base No. to “0” for internal positioning.
3 Slot No. exceeded setting range Set the slot No. to “0” for internal positioning.
) . Adjust the axis No. within the allowable range of the
6 Axis range No. exceeded setting range

function block (0: X-axis, 1: Y-axis)

A new function block was executed
10 while the previous instruction has not
been completed

Modify the program so that a new function block can be
executed after completion of the previous instruction.

Set-up auxiliary input value exceeded

11 allowable range

Adjust the value within the allowable range.

For other error code, see “Appendix 1. Error Code List.”

5 -49
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5.3.2 Function Block for Return to Origin

*Return to Origin instruction is usually used to confirm the Origin of machine when applying power.
This instruction is executed in accordance with the set-up parameters shown below (see 3.2.4 for
setting-up of the return-to-Origin parameters).

(1) Return to Origin Function Block (APM_ORG)

Form Description

APM_0RG
{REN DOMEL | «This instruction is for the execution of the Origin return of the XEC-DN**H internal

positioning function.

Ipase sTATL At the ascending edge of the input condition, the return to Origin instruction is given
to the axis defined to be the axis of the internal positioning decision.

*After completing Origin return, the Origin determination bit (X-axis: %KX6724,Y-

{5LaT axis: %KX6884) turns on and the present address is preset to the address setup with

the Origin return parameter.

{hE 13

(2) Related Device List
*The parameters related with the APM_ORG instruction and the exclusive K area devices are
presented in the table below.

Parameter Exclusive K Area Data T
X X . . . ata Type
Title Setting Range X-axis Y-axis Attribute
Origin returning 0: DOG/ Origin (Off) %KX7648 | %KX8288 | RaadWrit Bool
1: DOG!/ Origin (On)
method 2 DOG %KX7649 | %KX8289 e Bool
origin rerming | 5. normal, 1: reverse %KX7650 | o6Kkxg290 | readMrit Bool
direction e
. -2,147,483,648 ~ Read/Writ
0, 0,

Origin address 2.147,483,647[pulse] %0KD234 %0KD254 N DINT
Origin return high 1 ~ 100,000[pps] %KD235 %KD255 Read/Writ UDINT
speed e
Origin  return  low 1 ~ 100,000[pps] %KD236 %KD256 Read/Writ UDINT
speed e
origin -~ TeWM |5 16 000[ms] wokw475 | okws1s | Readwrit UINT
accelerating time e
Origin - TeWM |5 16 000[ms] %kwW476 | wkwsie | Readwiit UINT
decelerating time e
Dwell time 0 ~ 50,000[ms] %KWA77 | %KW517 Reailw nt UINT
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(4) Exemplary Instruction

*An example of return to Origin instruction execution is explained with the exemplary parameters and

sample program as presented below.

*The example of the APM_ORG instruction is with reference to the X-axis.

(a) Parameter Setting

Parameter
Title Value
Origin returning |
method 1:.DOG/HOME (On)
3:‘3{':;% remuming | . overse Home Method 1: DOG/HOME[ON]
— Home Direction T: COW
Origin address 0 Home Address 0 pls
Origin  return  at Haome High Speed a0000 plsds
high speed 50,000 [pps] Hame Low Speed B0 plsds
Origin return at Hoame Hu:-m.lng ACC T!me 100 mz
low speed 500 [pps] Poramater HDS$E ELE'I[:' Timne :Ilgg ms
Origin return Ime e
L 100[ms]
accelerating time
Origin return 100[ms
decelerating time "]
Dwell time 100[ms]
(b) Sample Program
[NaT
aMx0 ARERTED AKART21 APM_ORG
{F | | £ rd REQ DOONEL  #Wx123
startHomin _POS_¥_Bus _POS_X_Err DOKE
9 v

IMB10  JBASE STATE  ¥MU32

] BASE STAT
IMB11 4SLOT
| SLOT
iMB1Z2  AEIS
| B3
(c) Devices Used
Device Description

StartHoming
%KX6720
%KX6721

Signal for X-axis Origin return start-up

Signal for X-axis in operation

X-axis in error status
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(d) Program Operation

At the ascending edge of the ‘starting-up Origin return’ used for the Origin return start-up signal for

X-axis, the APM_ORG instruction is executed. At this time, the X-axis is in operation or error

status, the instruction will not be executed.

1) When the Origin return instruction (APM_ORG) is executed, the operation will be

‘Origin return at high speed (50,000 pps)’ accelerated reversely as set up in the Origin return
parameter.

2) If an ascending edge of DOG signal occurs during the operation of Origin return at high speed, it
will be decelerated and operated at the Origin return at low speed (500 pps) set up in the
parameter. The decelerating time will be 100 ms set up in the parameter.

3) If the Origin signal which is an external signal enters after being changed to Origin return at low
speed, the output is immediately stopped, and the Origin determination status flag (%0KX6724)
is turned on after the dwell time (100ms) set up in the parameter. From the interruption of the
output to the turning On of the Origin determination status flag (%KX6724), there may be (dwell
time + 1 scan time) of delay.

4) Here, the present address will be preset to ‘0’ which is the address of the Origin set up in the
parameter.

Speed H high d
i ome high spee D ing at DOG ‘On’
__— Decreasing a n

Home low speed

ol ITE

DOG i
(%1X0.0.12) "

fl

— Dwell time

Home
(%1X0.0.13)

Start Homing
(%6MXO0)

Homing
(%KX6741)
Origin Fix
(%KX6724)

rdasasassal s d -

*The DOG signal and Origin signal are fixed to the contact points shown below.

XEC-DNxxH
DOG Origin point
X-axis %I1X0.0.12 %I1X0.0.13
Y-axis %I1X0.0.14 %I1X0.0.15

*Take care that, if both the DOG and Origin input contact are used as the external preset
inputs of the high speed counter or as the start up signals for the external contact, the
Origin detection may become incorrect.

«During returning to Origin, the present position address is not changed.




Chapter 5 Positioning Instructions

5.3.3 Function Block for Floating Origin Setting

«In floating Origin setting, the present position is set up as the Origin by instruction, without executing
mechanical operation of Origin return.

(1) Floating Origin setting instruction (APM_FLT)

Form Description
[HsT1
APM_FLT *This is the instruction for floating Origin setting in the XGB
| REU OONEL internal positioning.
At the ascending edge of the input condition, floating Origin instruction is given to
JBASE  STATE the axis selected as the axis for the XGB positioning.

*When this instruction is executed, the present position address becomes 0 and
the Origin determination bit (X-axis: %KX6724,Y-axis: %KX6884)

LT becomes On.

JhE13

*For floating Origin setting, the present position is preset to 0 and only Origin is determined.
Therefore, following cautions should be taken for this instruction.
- Before executing this instruction, check it an error has been occurred. If occurred, correct the
cause of the error and reset the error with APM_RST instruction to lift the output interruption.
- Then, set up the floating Origin and change the step No. for operation to the start-up step

change instruction (APM_SNS) and start-up.
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(2) Example of Instruction
*The floating Origin setting instruction is explained with a sample program shown
below.
*This exemplary APM_FLT instruction is with reference to the X-axis.

(@) Sample Program

[H=TT
FizFloatin
glrigin BRXETZ0 X721 APM_FLT

P |71 |71 RED  DOWER  EMR1E3
_POs_¥_Bus  _POS_X¥_Err DOKHE
| Y
¥MBI0  {BASE STATE  ¥MW321
N BASE STAT
EMB11 JSLOT
N SLOT
iMB1Z2  AEDS
| BE1S
(b) Used Devices
Device Description

Floating Origin X-axis floating reference instruction

Instruction signal
%KX6720 X-axis in-operation signal
%KX6721 X-axis error state

(c) Program Operation
*When the rising edge of the ‘floating reference instruction’ which was used as the X-axis
floating reference instruction signal is generated, the APM_FLT instruction is executed.
(However, the instruction is not executed if the X-axis is in operation or error.)
*When the APM_FLT instruction is executed, the Origins is determined at the present position
different from return to reference, and the Origin determination signal (X-axis: %KX6724) turns on
and the present address is preset to 0.
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5.3.4 Direct Start-up Function Block
«In direct start-up, the operation data such as target position or velocity is specified in the exclusive

positioning instruction (APM_DST instruction), not using the setting for operation steps set up in the
positioning operation data.

(1) Direct Start-up Instruction (APM_DST)

Form Variable .?;;2 Description
[HaT1
APM_0ST Target address (position)
{REQDOMEL | ADDR DINT e Setting range: -2,147,483,648 ~ 2,147,483,647
JBASE  STATE
Operation velocity
JsLoT SPEED UDINT | e Setting range: 0 ~ 100,000
JhR13
Dwell time
J400R DWELL DINT e Setting range: 0 ~ 50,000
{SFEE M Code No.
f MCODE UINT e Setting range: 0 ~ 65,635
-IIIUJLEL
Position/velocity control selection
MO POS_SPD | BOOL e Setting range: 0 ~ 1(0: position, 1: velocity)
E
Absolute/Incremental coordinates selection
_PSDF'S[I_ ABS_INC BOOL e Setting range: 0 ~ 1(0: absolute, 1: Incremental)
J4BS_ . L .
IHE Acceleration/deceleration time numbering
e Setting range: 0 ~ 3
{TIHE TIME_SEL | USINT | O: Accl./Dec. time 1, 1: Accl./Dec. time 2,
_3EL 2: Accl./Dec. time 3, 3: Accl./Dec. time 4




Chapter 5 Positioning Instructions

(2) Sample Instruction
Direct start-up instruction is explained with the sample program below.
*This exemplary APM_DST instruction is with reference to the X-axis.

(a) Sample Program

IHETZ
SO HHET20 SKNETZ APN_ORG
= | I 141 =g DORE |
_|_ — 1 14 1 <
GtartHomin _POE_¥_Bus _POE_X_E
EASE STA Lz
JE4A5E ETAT L WD
STAT
JELOT
JA¥XIE
IHETS
Jirsctstar = T
t WHET20 WHRET2 EET
o | | #1 | £ =y TORE PR
—]F | 1] 171 R o LA ]
_POE_¥_Bus _POE_X_Err DOHE
EARE ETA F—
{452 ETAT L SMEE
BTAT
4 EL0T
J XIS
Moo o ADDR
e
Ay 572
EPEED -
00 4 CaeEl
DSl -
TV - M0
WCODE =
| |:f 10 T :.:G
- _-_ =P
:h_lj_:l:h_' e I
) .
';.'3" - A0
ass e | 1ME
{TIvE
- _sEL
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(b) Used Devices

Device Description Data Size Exemplary Setting
Reference | X-axis reference return
o ) ) ) BOOL -
Decision | instruction signal
Direct X-axis direct  start-up
) ) ) BOOL -
Start instruction signal
%KX6720 | X-axis in-operation signal BOOL -
%KX6721 | X-axis error state BOOL -
ADDR Target position DINT 100,000
SPEED | Target velocity UDINT 30,000
DWELL | Dwell time DINT 100
MCODE | M code No. UINT 123
Position/velocity control
POS_SPD selection BOOL 0
Absolute/Incremental
ABS_INC | coordinates selection BOOL 0
TIME SEL | Acce/dec. time numbering BOOL 0

(d) Program Operation

sAPM_DST instruction is executed when the rising edge of the direct start-up used as the X-
axis direct start-up instruction signal is generated. However, if X-axis is in operation or
error state,

«If reference has not been defined at the start of DST, error code 224 is outputted to STAT_1 and

the instruction is not executed.

the instruction is not executed.

In such case, turn on the ‘reference determination’ signal ON and perform reference return with
APM_ORG instruction before starting-up the APM_DST instruction.

1) When the direct start-up instruction (APM_DST instruction) is executed, positioning operation is

started as set up in the operand as shown below.
- Because the BASE, SLOT and AXIS are 0, the built-in positioning X-axis of the
base unit is started.

- The target position is the 100,000 pulse set up in ADDR as DINT.

- The target velocity is 30,000 pps set up in SPEED as UDINT.

- After the positioning, the dwell time is 100ms set up in the DWEELL, and as for M code, the
123 stored in the MCODE is stored in the %KW428.

- Because POS_SPD and ABS_INC are 0, positioning control operation is based on absolute
coordinates. Since TIME_SEL is 0, the acceleration/deceleration pattern follows 1 which is

the acceleration time in the basic parameters.

In particular, when the APM_DST instruction is started, positioning is controlled in absolute
coordinates, operated at 30,000 pps up to 100,000 pulse position and stopped, and

positioning is completed after 100ms of dwell time and the M code outputs 123.

2) When the position has been determined by direct start-up, the position determination completion

signal (X-axis: %KX6722) turns on for one scan.
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5.3.5 Indirect Start-up Function Block

«In the indirect start-up, position determination operation is performed with the operation step data set
up in the position determination operation data.

(1) Indirect Start-up Instruction (APM_IST)

Form Variable .Il? ata Description
ype
[HaT
APM_1ST
{REN DOWEL
JBASE  STATE
{zor Operation step No.
STEP UINT e Setting range: 0 ~ 80

JhE1S
{5TEP

(a) Function

*This instruction provides an indirect start-up reference to the XGB built-in positioning.

At the rising edge of input condition, indirect start-up is executed in the axis defined to be the axis
of XGB positioning.

*When the instruction is executed, positioning is performed using the operation data in the K area
according to the step No. designated to the STEP. If the STEP is 0, the operation step indicated at
the step No. (X-axis: %KW426, Y-axis: %KW436 word) in the exclusive K area is executed.

*With indirect operation instruction, diversified composition and execution of operation patterns can
be implemented, such as termination, continue, continuous, single, or repeated operation, etc.
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(2) Sample Instruction

eIndirect start-up instruction is explained with the sample program shown below.

*The sample IST instruction is described with reference to X-axis.

(a) Sample Program

[HaTE
AMED RRRETZ0 AKRETEN APM_ORG
P |/ |/ REQ  DOMER  EMx1E35
startHomin _POS_¥_Bus _POS_X_Err DOKE
N g W
0 JBASE STATL  EMWG21
] STAT
0 JsLOT
0 BEYARS
N [NaT4
AMR321 RRXETED RERETE APM_ ST
P |/ |/ RED  DOMEL  ¥MX123
Indirectst _PO5_%_Bus _POS_X_Err DOME
art Y
0 JBASE  STATE  ¥MW321
| STAT
0 JsL0T
0 SRR
EMIZs JSTEP
] STEP
(b) Used Devices
Device Description Data Size Setting Examples
Reference X-axis reference return
BOOL -
Determination | instruction signal
X-axis indirect start-up
Indirect Start | ) ] BOOL -
instruction signal
%KX6720 X-axis in-operation signal BOOL -
%KX6721 X-axis error state BOOL -
STEP Start-up step No. UINT 3
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Step | Coordi| Op. |Contro| Op. Rep. Target M Accl/de | Op. Speed Dwell
No. nate | Pattern | | Type | Type | Step | Pos. [Pulse] | Code | c. No. [pls/s] Time [ms]
3 Rel. Term. Pos. Sing. 0 7,000 0 1 100 10

(c) Program Operation

*When the rising edge of the ‘Indirect Start-up’ uses as the X-axis indirect start
reference signal is generated, the APM_IST instruction is executed. However, if X-axis is
in operation or error state, the instruction is not executed.

«If the Origin has not been defined at the start-up of the APM_IST, error code 224 is outputted to the
STAT _1 and the operation is not executed.
In such case, turn the ‘Reference Decision’ on to execute APM_ORG instruction to return to
reference before starting the APM_IST instruction.

1) When direct start-up instruction (APM_IST instruction) is executed, positioning operation
is started as set up in the instruction line operand as set forth below.
- Since the BASE, SLOT and AXIS are 0, the built-in positioning X-axis of the base
unit is started up.
- Because the start-up step No. was appointed by 3, positioning operation is carried out with
the data in the No. 3 step of the positioning operation data.
In particular, when the APM_IST instruction is stated, positioning is carried out as set up in the
operation data No. 3 step in Incremental coordinates, move to 7,000 pulse position at 100 pps
velocity and stop, and after 10ms of dwell time, the positioning is completed.
2) Here, as the M code was set to 0, it is not generated, and as the operation pattern is terminated,
the step No. X-axis: %KW426 of the exclusive K area is changed to 4 which is the (present
operation step + 1).

Speed

Time

IndirectStart f i
(%MX321) — | —
i g
]

Dwell

Start address armount - 7.000 target address

(%KX6735)

Complete
(9%6KX6722)

«In addition to using indirect start instruction, indirect start can be done using the start signal
reference contact (X-axis: %KX6864, Y-axis: %KX7024) in the K area.

- In the start-up using the start signal reference contact, the operation step is
fixed to the present operation step number which is X-axis: %KW426, Y-
axis: %KW436.

- Therefore, to change operation step in starting —up using start signal reference contact,
change the operation step with starting step humber change instruction (APM_SNS) and
then turn the start reference contact ON.

*For the details of the starting method using starting signal reference, see 3.4.2.
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5.3.6 Linear Interpolation Start-up Function Block

«In linear interpolation start-up, both X and Y axes are used in the manner that the movement paths of
the 2 axes, from the start address (present stationary position) to the target address (position), is
linear.

*This method can be classified into absolute coordinates control and Incremental coordinates control.
For details, see 3.1.2.

*At the linear interpolation start-up instruction, the axis having greater movement for positioning
becomes the main axis automatically. If the 2 axes move the same distance, X-axis is set up as the
main axis.

*Here, the velocity of the subsidiary axis does not follow the setting of the operation data. The
operation velocity, accelerating and decelerating times, and bias velocity are calculated automatically
with the formula below to perform the operation.

- ' main axis speed = auxiliary axis distance
puxiliary axis speed = P v

main axis distance

*main axis: the axis where there is more movement of positioning
=auxiliary axis: the axis where there is less movement of positioning

*The operation patterns available for linear interpolation are termination and continuous operation only.
If the interpolation operation is started when the main axis is set up to be continuous, the XGB
internal positioning does not trigger error and performs the operation of the main axis by changing it
to be continuous. If the sub-axis is set to be continuous, it does not affect linear interpolation.

(1) Linear Interpolation Start-up Instruction (APM_LIN)

. Data .
Form Variable Type Description
[HuTT
HPH_L I e Interpolation operation axis
4 REN  DOMEL . i
LIN Axis information Setting Operation
AXIS USINT Y- X- value axis
JBASE  STAT axis(BIT1) axis(BITO)
ON(1) ON(1) 3 X,Y
JsLaT
Thdis
STEP UINT Opera}tlon step.No.
{=TEP e setting range: 0 ~ 80
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(2) Sample Instruction

(a) Sample Program

[HETE
IMx0 TKXETZ0 TKHET2 APM_ORG
1 | /1 | /1 RED DOMWER  EMx123
startHomin  _POS_¥_Bus _POS_¥_Err OOME
| a ¥
1] JBASE  STATE  EMW321
| STaT
1] J5L0T7
1] JdE 13
N [M5TE
aME1 1 SKHET20 BKHET21 APM_LIH
—]F | | 41 | RED DOMEE  Mx123
Interpolca  _POS_%_Bus _POS_X_Err OOME
| tionstart Y

f {BASE  STATE  EMW321

| STAT
0 {5007
EMBTO0  ALIN_
| LIN_ 415 |ARIS
EMW1Z3 {STEP
| STEP
(b) Used Device
Device Description Data Size Example
Reference | X-axis reference return BOOL )
Decision instruction signal
Interpolation | Interpolation start reference BOOL )
Start signal
%KX6720 | X-axis in-operation signal BOOL -
%KX6721 | X-axis error state BOOL -
LIN_AXIS | Axis information USINT 3
STEP Operation step No. UINT 10
Contr
Axis Step C_Zoord Op. ol Op. | Rep. Target M | Accl/de| Op. Speed _DweII
No. | inate | Pattern Type Type | Step | Pos. [Pulse] | Code| c. No. [pls/s] Time [ms]
X 10 Rel. | Term. | Pos. | Sing. 0 7,000 0 1 100 10
10 Rel. | Term. | Pos. | Sing. 0 2,000 0 2 300 10




Chapter 5 Positioning Instructions

(d) Program Operation
*At the rising edge of the ‘Interpolation Start-up’ used as the linear interpolation start-up reference
signal, the APM_LIN instruction is executed. If X-axis is in operation or error condition, it is not
executed. If Y-axis is in operation, error code 242 is outputted to STAT_1 and operation is not
performed.

1) When linear interpolation instruction (APM_LIN) is executed, linear interpolation
operation is carried out as set up in the instruction operand as set forth below.

2) Since the BASE and SLOT are 0, the internal positioning of the base unit performs
linear interpolation operation.

3) Since the STEP operation step No. was set to 10, main and sub-axes are automatically selected
with the No. 10 operation data of the X-axis and Y-axis. In this example, since the target
position of the X-axis is larger, X-axis becomes the main the Y-axis becomes the sub-axis.

4) Here, the velocity and the accelerating and decelerating times of the sub-axis Y do not follow
the set up values but automatically calculated for operation.

5) in particular, with the APM_LIN instruction, the X-axis and Y-axis become main and sub-axes,
respectively, and travels by (7000, 2000) in elative position basis before operation stopped.
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5.3.7 Simultaneous Start-up Function Block

*Simultaneous start-up instruction (APM_SST) starts the steps of the 2 axes designated in the
instruction simultaneously. For details, see 3.1.7.

(1) Simultaneous Start-up Instruction(APM_SST)

. Data —
Form Variable Type Description
[HaT
| HEEH_%%E i e Simultaneous start-up operation axis
Axis information : .
SST_ Setting Operation
AXIS USINT Y- X Value axis
JBASE  STATE axis(BIT1) axis(BITO)
ON(1) ON(1) 3 XY
J5L0T
lssT. Operation step No.
PV X_STEP | UINT e Setting range: 0 ~ 80
J4_aT
EF
Operation Step No.
'HLET Y_STEP | UINT e Setting range: 0 ~ 80
{L_5T
F
Z_STEP | UINT Dummy variable

(a) Function

*This instruction gives simultaneous start-up reference to the XGB internal positioning.

*At the rising edge of the input condition, the 2 axes of the XGB positioning are started up
simultaneously. See 3.1.7 for the difference between using simultaneous start up instruction and
continuous start up of 2 axes continuously with PLC ladder programming.

*When this instruction is executed, of the XGB’s positioning axes, X and Y axes are simultaneously
started up using the operation data set up at X_STEP and Y_STEP for X-axis and Y-axis,
respectively. Here, since the XGB internal positioning has no Z-axis, the set value of Z_STEP does
not have influence on the operation.
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(2) Exemplary Instruction

*The sample program below is provided to explain the operation

instruction.

(d) Sample Program

of the simultaneous start-up

[NSTE
Simultaneo
usStart  BKMETZD  EKNET21 IKNGES0  #K¥eE1 | APM_3aT
—{F | |7} |41 P |/ RED DONEL  #M¥123
_POS_%_Bus  _POS_¥_Err _POS_Y_Bus _POS_Y_Err DOME
| Y Y
0 {BASE  STATE  EMUSZ1
| ITAT
1] JsL0T
SET_AIS {337
_ dnls
K_STER {W_ET
_ EP
Y_ITEP  {¥_5T
_ P
I_3TER  H2.5T
_ F
(e) Used Devices
Device Description Data Size Exemplary Setting
Simultaneous S_|multaneous start  reference BOOL i
Start signal
%KX6720 X-axis in-operation signal BOOL -
%KX6721 X-axis error state BOOL -
%KX6880 Y-axis in-operation signal BOOL
%KX6881 Y-axis error state BOOL -
SST_AXIS | Axis setting USINT 3
X _STEP X-axis operation step No. UINT 1
Y_STEP Y-axis operation step No. UINT 2
Z_STEP Z-axis operation step No. UINT -
st Conty Iid d| Dwel
Axis ep C_:oord Op. ol Op. | Rep. Target M | Accl/de| Op. Spee Dwe
No. | inate | Pattern Type Type | Step | Pos. [Pulse] | Code| c. No. [pls/s] Time [ms]
X 1 Coor. | Term. | Pos. | Sing. 0 7,000 0 1 100 10
Y 2 Coor. | Term. | Pos. | Sing. 0 2,000 0 2 300 10

(f) Program Operation
At the occurrence of the rising edge of the simultaneous start-up used for the simultaneous start-up
reference signal, the APM_SST instruction is executed.
1) When the simultaneous start-up instruction (APM_SST) is executed, the 2 axes start up
simultaneously as set up in the instruction operands set forth below.
2) Since the BASE and SLOT are 0, the internal positioning of the base unit performs
simultaneous start-up.
3) Since the operation step numbers of the X and Y axes are set to 1 and 2 respectively, the 2
axes start up simultaneously using the operation data set up in the operation steps.
4) Since the XGB internal positioning has no Z-axis, the Z-axis operation step No. has no influence
on the operation.

5 -65
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5.3.8 Velocity to Position Transfer Function Block

*Velocity/Position transfer instruction (APM_VTP) changes the axis presently in velocity control to
position control and determines position to the target position. For details, see 3.1.4.

(1) Velocity/Position Transfer (APM_VTP)

Form Description
[NST
4PM_YTFP *This instruction provides XGB internal positioning with velocity/position transfer
{RED  DOME | reference.
*At the rising edge of the input condition, the axis designated as the AXIS is
IBasE =TATL transferred from velocity operation to position operation.
At this time, the present position outputted from the previous velocity control
operation is initialized to 0 and the system operates in absolute coordinates
15L0T system to the target position.
Jhx13

(2) Sample Instruction
*The sample program below shows the operation of the velocity/position control transfer instruction.

(a) Sample Program

[MST?

$DE§E|E'?S|EI1I:
lanaW 1TChl

ng ARHETIY AEHET21 APM_YTP

— P | | |/ RED [OOWEL  DOWE
Al Bl
Contral Error
Pattern(sp
N eed)
0 {B4sE  STATE  STAT
0 45L0T
EME1Z  qARIS
(b) Used Devices
Device Description Data Size Exemplary Setting
Velocity/Position | Velocity/Position Transfer
; BOOL -
Transfer reference signal
%K XG737 >§—aX|s in-velocity-control BOOL )
signal
%KX6721 X-axis error state BOOL -
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(c) Program Operation
At the occurrence of the rising edge of the velocity to position transfer used as the velocity to
position transfer reference signal, the VTP instruction is executed.
«if presently under velocity control, the mode is changed to position control and the present position
is preset to 0 and position control is carried out until the target position. At this time, the target
position is classified as follows according to being in the indirect or direct start-up.
1) If presently in indirect start up, the target position of the step in operation becomes the target
position after transfer from velocity to position control.
2) If presently in direct start up, the target position value set up as the operand with the APM_DST
instruction becomes the target position after transfer from velocity to position control.
*When using this velocity/position transfer instruction, as shown in the sample program above, use
the indicator flag (X-axis: %KX6737, Y-axis: %KX6897) during velocity control to prevent
instruction from being executed during position operation.
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5.3.9 Position Velocity Transfer Function Block

*This APM_PTV instruction changes the axis presently in position control to velocity control. For
details, see 3.1.5.

(1) Position/Velocity Transfer Instruction (APM_PTV)

Form Description
[N3T1
HPM_PTY *This instruction provides position/velocity transfer reference to the XGB internal
{RED DOME positioning.
*At the rising edge of the input condition, the axis designated as the AXIS is
IBasE =TATL transferred from position operation to velocity operation.

*At this time, the present position obtained from the previous velocity control
operation is not initialized to 0, and only the control mode is changed from
15L0T position to velocity to continue to operate.

JhE1S

(2) Sample Instruction
*The sample program below shows the operation of the position/velocity control transfer

instruction.

(a) Sample Program

] IN5TE
e
eediwitchi
ng BKRETI6 BKEETA APHPTY
—F | | | | /1 REQ  DOMEE DOME
Hhis Hheis
Control Error
PatterniPo
sition

0 {BASE STATE  STAT

0 45L0T
iMB1Z2  qARIS
(b) Used Devices
Device Description Data Size Exemplary Setting
Position/Velocity | Position/Velocity transfer BIT i
Transfer reference signal
K XE736 X_-aX|s in-position  control BIT i
signal

%KX6721 X-axis error state BIT -
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(c) Program Operation
At the occurrence of the rising edge of the position/velocity transfer signal used as the
position/velocity transfer reference signal, the PTV instruction is executed.

*Present position control mode is changed to velocity control mode. The present position is not
preset and only control mode is changed.

«After changed to velocity control, to stop operation, used the stop instruction (APM_STP).

*When using this position/velocity transfer instruction, as shown in the sample program above, use
the position control indicator flag (X-axis: %KX6736, Y-axis: %KX6896) to prevent instruction from
being executed during velocity operation.
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5.3.10 Deceleration Stop Function Block

*This APM_STP instruction decelerates a running axis at the rate specified in the instruction to stop it.
For the details of the stop function in positioning operation including deceleration stop, see 3.1.11.

(1) Decelerate to Stop Instruction (APM_STP)
Form Variable Data Type Description
[HaT1

APM_STP
{ REL  DOHE}

{BASE  STATL

{5L0T Deceleration time
DEC_TIME UINT e Setting range: 0 ~ 65,535

JhE1E

[
(a) Function
This instruction executes deceleration stop to XGB internal positioning.
At the rising edge of the input condition, the axis designated to be the AXIS decelerates and stops
at the deceleration time set up in the respective operation step.

«It the deceleration time setting is 0, the XGB positioning stops immediately without waiting the
time for deceleration. In this case, the motor may make impact sound by shock, which requires
caution.

«If the DEC_TIME setting is 0, the positioning stops immediately without deceleration process. For
other setting values, it stops according to the acceleration/deceleration number set up in the
operation data of the respective operation step or in the APM_DST instruction, in case of
indirect start-up or direct start-up, respectively.
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(2) Sample Instruction
*The sample program below show the exemplary operation of the deceleration stop.

(a) Sample Program

[HaT
Haming FEXETE0 FEXET &P _ORG
——1P | |/ |/ RED  DOMEE DOME
Abis BUSY Aheis
i Error
1] JBASE STATL STAT
1] J5L0T
1] 1S
7 [H5T1
Indi rectst
art WHET20 EKHETZ1 | APMIST
L |P| |/ | /1 REQ [DOOWEL  DOME
Hiais BUSY Rheis
i Error
1] JBASE STATL STAT
1] J5L0T
1] JE1E
1 J5TEP
7 [M3TZ
DECStop BKHET20 BKHETE APM_STP
Sy | | |/ RED  DOMEL  DOME
adeig BUSY Hheis
i Error
0 JBASE  STATE ITAT
0 JaLaT
0 %NS
0 OEC_
| TIME




Chapter 5 Positioning Instructions

b) Used Devices

; - ; Exemplary
Device Description Data Size i
Setting
Return to Reference Return to Home instruction signal BIT -
Indirect starting Indirect start-up reference signal BIT -
Deceleration stop Deceleration stop reference signal BIT -
%KX6720 X-axis in position control signal BIT -
%KX6721 X-axis error state BIT -

(d) Program Operation

At the rising edge of the ‘Indirect Start-up’ signal used as the indirect start-up reference signal, the
Installation instruction is executed.

- In the above program, indirect start-up for the No. 1 step of the X-axis is executed.

At the rising edge of the ‘Deceleration Stop’ sighal used as the deceleration stop during operation
reference signal, the deceleration stop instruction is executed in accordance with the setting of the
STP instruction.

- Since the BASE, SLOT and AXIS are set to 0, deceleration stop is executed to the X-axis of the
internal positioning of the base unit.

- At this time, since the deceleration time setting is 0, the STP instruction will result in immediate
stop without deceleration time.

» For APM_STP instruction execution, take care of followings;

- When stopping by deceleration stop instruction, positioning operation is not completed until the
set up target position. Therefore, position determination completed signal (X-axis: %KX6722, Y-
axis: %KX6882) is not created, and if M code was set up, the M code signal is not turned on,
neither.

- In this case, the present operation step No. is maintained.

- If indirect start-up instruction is executed again later, operation method varies by coordinate
system.

1) In absolute coordinate system: output the residual position output not outputted in the
present operation step.
2) In Incremental coordinate system: operates for the new target position value.

- For example, if the target value of the respective step is 20,000 and was stopped at position of
15,000 by deceleration stop instruction, and if the indirect start-up instruction is executed again;
in absolute coordinate system, the system travels for the rest value of 5,000 and stops at
position 20,000, and; in Incremental coordinate system, the system travels 20,000 again and
stops at 35,000.
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5.3.11 Position Synchronization Function Block

*As shown below, this is a synchronous start-up instruction with the axis set up by the position
synchronization instruction (APM_SSP) as the sub-axis according to the present position of the main

axis. For details, see 3.1.8.

Speed
Targetf---===----
Main speed i synchronou
Epomﬂon Dwelnme.
Target i R : Time
B speed i E E
Auxiliary ! : Dwell time !
0 E Time

main axis position synchronous |

Om!

execution contact point

main axis starting contact point

(1) Position Synchronization Start-up Instruction (APM_SSP)

Form Variable | Data Type Description
[HaTd

HEEH_SDSDPNE

1 i STEP UINT Operation step No.
e Setting range: 0 ~ 80
JBASE  STATE
J5L0T
BEYARS MST_ Main axis
AXIS USINT e Setting range: 0 ~ 1(0: X-axis, 1: Y-axis)

JSTEF
{MST_

din |

MST MST_ DINT Target position of main axis
|noo ADDR e Setting range: -2,147,483,648 ~ 2,147,483,647

(a) Function

*This instruction executes position synchronization start-up to the XGB internal

positioning.

*At the rising edge of the input condition, synchronized start-up instruction is executed, where, the
axis designated as AXIS is the sub-axis and that designated in the MST_AXIS is the main axis.
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*When the instruction is executed, the sub-axis does not out real pulses (at this time, the in-
operation-state flag (X-axis: %KX6720, Y-axis: %KX6880) of the sub-axis is ON), and the STEP
of the sub-axis starts up when the main axis MST_AXIS is at the position set up in the
MST_ADDR.

*The position synchronization instruction can be executed only when the Origins for both of the
main axis and sub-axis have been determined. if the Origin of the main axis or sub-axis has not
been determined at the start of the APM_SSP instruction, error code 346 or 344, respectively, will
be outputted to STAT.

*When using this instruction, set up the main axis and sub-axis with different axis. Otherwise, error
code 347 will be outputted to STAT.

*To cancel the execution of position synchronization instruction after it is given, execute the stop
instruction (APM_STP) to the sub-axis.

(2) Sample Instruction
«the sample program below shows the operation of the position synchronization start-up
instruction.

(a) Sample Program
«In the sample program below, where the Y-axis is the sub-axis and X-axis is the main axis, when
the main axis position is at 100,000, the operation data in the No. step of the sub-axis is started

up.
[H5T3
Puﬁitiqn3¥
nchroniza
ion BKXERE0 AR BKHET2A KBRS AP_S5P
—F | 1/ 1/ {1 { | REQ DOMEr  DOME
Yiwis BLSY Wi Bl Wi g
| Errar Origin Fix Origin Fix
1] JBASE STATE STAT
1] J5L0T
1 BEY AR
1 JSTEP
1] MET_
] Py
100000 {MST_
] 4DDR
| IN3T4
Indirect 5t
art MKHET20 EKEET2I APM_I3T
| ! 171 REQl DOMELR  DOMWE?
Bhwis BUSY Bl
i Errar
0 JBASE STATE  STATI
I JaL0T
0 JBK1S
1 JSTEP
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(b) Used Devices

Device Description Data Size Exemplary Setting

Position Sync. | Position synchronization reference signal BIT -

Indirect start Main axis indirect start reference signal BIT -

%K X6880 Sub-axis . (Y-axis) position being BIT i
controlled signal

%KX6881 Sub-axis (Y-axis) in error state BIT -

%KX6724 X-axis reference determined state BIT -

%KX6884 Y-axis reference determined state BIT -

%KX6720 Main axis_ (X-axis) position being BIT i
controlled signal

%KX6721 Main axis (X-axis) in error state BIT -

(c) Program Operation
*At the rising edge of the ‘position synchronization’ signal used as the position synchronization
reference signal, APM_SSP instruction is executed.
At this time, since the AXIS is 1 (Y-axis), Y-axis is the sub-axis and as the MST_AXIS is 0 (X-axis),
X-axis is the main axis.
*At the rising edge of the ‘indirect start-up’ signal which is the indirect start-up reference signal of the
main axis, No. 1 step of the X-axis starts indirectly.
«During operation, when the present position of the main axis reaches 100,000 [Pulse] set up in the
MAST_ADDR of the APM_SSP instruction, the Y-axis which is the sub-axis starts up the operation
step (No. 1) set up in the STEP of the APM_SSP instruction.
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If the axis set up as the main axis has been started up as the sub-axis of position

synchronization, error code 349 is outputted to STAT and the position synchronization
instruction is not executed.
In the example shown below, at the rising edge of the ‘Y-axis position synchronization,” position
synchronization instruction is executed with the Y-axis as the sub-axis and the X-axis as the
main axis. In this state, if a rising edge of the ‘X-axis position synchronization’ signal occur, the
position synchronization instruction reference is generated with the X-axis as the sub-axis and
the Y-axis as the main axis. In this case, because the Y-axis which is used as the main axis has
already been started up as the sub-axis of the position synchronization instruction, the X-axis
outputs error code 349 to the STAT1 and is not started.

[H5Th
disVpogit
fonSynchro | ApM_gsp
nization B
{F| RED  DOWE -
1] JB&SE  STATEH
1] J5L0T
1 JBEIS
1 J5TEP
1] MST_
_ Bl
100000 {MST_
_ #00R
] [MSTE
diskPosit
fonSynchro | 4pM_ssp
nization B
{F| RED  DOWEL

0 {BASE  STATE

0 {5L0T

I JhE1E

1 {5TEP

1 {M3T_

- EEAk;
100000 MaT_

] AOOR
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5.3.12 Speed Synchronization Function Block
*This instruction (APM_SSSB) is for the operation at synchronized speed at the preset rate with the
axis set up in the instruction as the sub-axis when the main axis is started up. For details of speed
synchronization function, see 3.1.8.

(1) Speed Synchronization Start-up Instruction (APM_SSSB)

Form Variable Data Type | Description
e Main axis setting range
Setting Main Axis Setting Main Axis
IM5TS Value Setting Value Setting
AP 555 0 X-axis 5 High Speed
{RED ~ DOWE} Counter Ch3
MST_ USINT 1 Y-axis 6 (I:-hgh Sp?:eh(i1
{BASE STATE [ AXIS _ ounter
2 High Speed 7 High Speed
Counter Ch0 Counter Chb
5L 3 High Speed 8 High Speed
Counter Chl Counter Ch6
i) 5 4 High Speed 9 High Speed
Counter Ch2 Counter Ch7
{M3T_
ErA b
Speed ratio of sub-axis
e SLV_RAT [ UINT e Setting range: 1 ~ 10,000(0.01 ~ 100.00%)
{aLY_
RaT
Sub-axis delay time
DELAY USINT e Setting range: 1 ~ 10(1 ~ 10ms)

(a) Function

This is the instruction for executing speed synchronized start-up to the XGB internal  positioning.

*At the rising edge of the input condition, speed position synchronized start-up instruction is
executed with the AXIS as the sub-axis and the axis designated in the MST_AXIS as the main
axis.

*When the instruction is executed, the sub-axis does not output real pulse (at this time, the in-
operation-state flag (X-axis: %KX6720, Y-axis: %KX6880) of the sub-axis is ON), and when the
main axis MST_AXI starts, the sub-axis starts at the speed synchronization ratio set up in the
AXIS.

*The synchronization ratio which can be set up in the SLV_RAT is 0.01% ~ 100.00% (setting value
1~ 10,000). If the setting exceeds this range, error code 356 is created.

*The DELAY time is the time required for the speed of the sub-axis to reach the present speed of
the main axis. In the XGB internal positioning function, for speed synchronization control, the
present speed of the main axis is detected at every 500 #s to control the speed of the sub-axis.
Here, if the speed of the sub-axis is synchronized to that of the main axis without delay time, the
motor and drive may receive excessive impact.

For example, when the speed synchronization ratio is 100.00% and delay time is 5[ms], and if the
present speed of the main axis is 10,000[pps], XGB internal positioning adjusts the speed of the
sub-axis so that it's speed is the same as that of the main axis after 5[ms] at every 500[4s].

When the delay time is longer, the synchronization time delay between the main and sub-axes is
longer but the output pulse is more stable. If there is the possibility that the motor may lose
synchronism, set the delay time longer.

*The range of the delay time that can be set up in DELAY n2 is 1 ~ 10[ms]. If this range is exceeded,
error code 357 is generated.

5 -77



Chapter 5 Positioning Instructions

*The range of the main axis setting of MST_AXIS is 0 ~ 9 as shown below. If this range is exceeded,
error code 355 is generated.

*To cancel the execution of speed synchronization instruction, run the stop instruction (APM_STP)
for the sub-axis.

*Speed synchronization control can be executed even when the Origin of the sub-axis has not be
determined.

In speed synchronization, the sub-axis is synchronized to the main axis. Therefore, even if the
control mode of the sub-axis is set up position control, it repeats start and stop according to the
operation of the main axis, and the direction of rotation of the sub-axis is the same as that of the
main axis.

«If the M code of the sub-axis is ON at the execution of the speed synchronization instruction, error
code 353 is outputted to STAT.

(2) Sample Instruction
*The program below is to show exemplary operation of speed synchronization start instruction.

(a) Sample Program
«In the sample program below with the Y-axis as the sub-axis and the X-axis as the main axis, the
speed synchronization start-up is executed at the synchronization ratio of
100.00[%] and delay time of 10[ms] when the main axis is started-up.

dei s Speed INST
Svnchroniz
ation TExEEA0 IKxE381 AKHET2 APM_S53R
P e |/ || RE0  ONE}  DOWE
Yieis BUSY Yiais Aheis
Error Origin Fix

~ |BASE STAT
v L STAT

SLoT
ARLS

.
R (1

e s
10000 'Rt

10 JOELAY

[ndirect3t INST

art APH_IST
| }——{RED OOME|  DONE]

0 {BASE  STATE  STATI

0 {5L0T
0 {hE1S
1 {5TEF
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(b) Program Operation

At the rising edge of the ‘Y-axis speed synchronization’ signal used as the speed synchronization
reference signal, the APM_SSSB instruction is executed. Here, since the AXIS is 1 (Y-axis), Y-axis
is the sub-axis and as the MST_AXIS is 0 (X-axis), X-axis is the main axis.

*At the rising edge of the ‘indirect start-up’ signal which is the indirect start-up reference signal, the
No. 1 step of the X-axis starts indirectly.

*When the main axis starts up, Y-axis is started-up at the synchronization ratio of 100.00[%] set up in

the third operand of the APM_SSSB instruction and synchronized to the main axis by 10[ms] of
delay time.
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5.3.13 Position Override Function Block

*The position override instruction (APM_POR) changes the target position of the axis which is
presently in positioning operation to the target position set up in the instruction. For details, see

3.1.10.

(1) Position Override Instruction (APM_POR)

Form Variable | Data Type Description

[N5TE

APM_POR
{RED DOWE |

{BASE  STATL

1{5L0T POR_ DINT Position
ADDR e Setting range: -2,147,483,648 ~ 2,147,483,647

{h8 15

{POR_
A00R

(a) Function
*This instruction provides position override reference to the XGB internal positioning.
At the rising edge of the input condition, the axis designated as AXIS changes its target position to
the position set up in the POR_ADDR during operation.
*Position override instruction is available for the acceleration, constant speed, and deceleration
sections of operation patterns. If position override instruction is executed during dwelling, error

code 362 is outputted to STAT.
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(2) Sample Instruction
*The sample program below show exemplary operation of position override.

(c) Sample Program

. =TT
[nd |&rret|::t3t APH_IST
[P REQ DOME - DoME

0 JB4SE  STATL  STAT

0 J5L0T
0 JE1E
1 J5TEP
| [W3T12
PosgitionOy

arride PKAETZ0 YKYETIE | APM_POR
{F| | | | RED DOWEL  DOMET

I‘,’ |
Whwis BUSY WAxis Move
Status}(lﬁlwe
|l

0 {BASE  STATE  STATI

1 {3L0T

1 {ha1S

100000 qPOR_

4 #O0R

(d) Program Operation

At the rising edge of the ‘indirect start-up’ signal which is the reference signal for indirect start-up,
positioning X-axis is started up indirectly by operation step No. 1.

«If the rising edge of the ‘position override reference’ signal used as the reference signal for the
position override instruction occurs before the present position reaches 100,000[Pulse] during
operation, the operation continues by changing the target position of the step presently in
operation to 100,000. Take care that the target position value of the No.1 step set up with the
positioning parameter itself is not changed.

«If position override instruction is executed after the present position has passed 100,000[Pulse],
deceleration stop occurs.

«If position override instruction is executed while the operation state is in dwelling, error code 362 is
outputted to STAT. To prevent this, the start-up contact should be connected with the X-axis dwell
status flag as normally closed (B contact) in the program.
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5.3.14 Speed Override Function Block

*Speed override instruction (APM_SOR) changes the operating speed of the axis presently in
positioning operation to the speed set up in the instruction line. For the details of speed override

function, see 3.1.10.

(1) Speed Override Instruction (APM_SOR)
Form Variable | Data Type Description
[HT3

APM_30R
{ REL ~ DOHE}

{BASE  STATL

Operating Speed

JsL0T SOR
UDINT e Setting range: 1~100,000

SPD
JhE1E

{30R_
Bl

(a) Function
This instruction provides speed override reference to the XGB internal positioning.

At the rising edge of the input condition, the axis designated to be AXIS changes its operating
speed to the speed set up in SOR_SPD.

*Speed override instruction is available for the acceleration, constant speed, and deceleration
sections of operation patterns. If speed override instruction is executed during deceleration or
dwelling, error code 377 is outputted to STAT, and the present operating step does not stop and

continues running.
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(2) Sample Instruction
*The sample program below shows exemplary operation of speed override instruction.

(c) Sample Program

[HaT
[ndirect3t
art WKHETZ0 EKNET2I APM_IST
1 |/ |/ REDl  DOMEG DOWE
s s BUSY A s
] Error
0 JB&SE  STAT} STAT
0 J5L0T
0 JE 1S
1 J5TEP
] [W5T1
Speeddverr
ide LKHET20 SKHETIE PKHETA4 | APM_SOR
P || |/} | /1 RED DOWEL  DOMET
Abeis BUSY Ebwis Mowve Rbixis Mowve
atatus(Owe  Status(lec
| 1 eleration)
0 JB&3E  STATE  STATI
0 J5L0T
1 HEY AR
10000 q=0R_
i SFD

(d) Program Operation

At the rising edge of the indirect start-up signal used as the reference for indirect start up signal,
positioning X-axis is started up indirectly by the operating step No. 1.

«If the rising edge of the ‘speed override reference’ signal used as the reference signal for the speed
override instruction occurs during operation, the operation continues by changing the operating
speed of the present operation step to 10,000[pps]. Take care that the speed value of the No.1
step set up with the positioning parameter itself is not changed.

«If speed override instruction is executed while the operation state is in deceleration or dwelling, error
code 377 is outputted to STAT. To prevent this, the start-up contact should be connected with the
X-axis dwell status flag as normally closed (B contact) in the program.
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5.3.15 Positioning Speed Override Function Block

*This instruction (APM_PSO) changes the operating speed of the axis which is presently in positioning
operation, at the position specified in the instruction line. For the details of this function, see 3.1.10.

(1) Positioning Speed Override Instruction (APM_PSO)

Form Variable Data Type Description
[HST
APH_PS0
JRED - DOMEL
Target position
{BASE STATL | PSO_ADDR | DINT o Setting range: -2,147,483,648 ~ 2,147,483,647
J5L0T
REEAR
Thioe
Operating Speed
s PSO_SPD UDINT e Setting range: 1~100,000
SPO

(a) Function

This instruction provides positioning speed override reference to the XGB internal positioning.

*At the rising edge of the input condition, the axis designate as the AXIS executes positioning speed
override. When the present position reaches the points set up in the PSO_ADDR during
operation, present speed is overridden by the speed set up by the PSO_SPD.

*This instruction is available in the acceleration and constant speed sections of the operation
patterns. If this override is executed during deceleration or dwelling, no error code is generated
but the instruction is not executed.
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(3) Sample Instruction

(a) Sample Program

[HST
Indi rect 5t
art BKHET20 BHET21 APM_ 13T
P |/ |/ REQl  DOOMEL O0ME
Hheis BUSY Hhis

Error

0 JBASE  STATL  STAT

0 {5007
0 {h8 15
1 {5TEP

[N3TI

atartP30 BKAET20 BKAET3R BHAETI4 APM_PS0

[P | | | A1 P REQL OOMELR  DOMWE
afwis BUSY bwis Mowve Rb=is Move

status(Owe  Status(Dec

1] eleration)

0 {BASE  STATR  STATI

I {5007

I JhELS

RoooD - {PsO_

- #00R
15000 {Ps0_

- Bl

(b) Program Operation

At the rising edge of the ‘Indirect Start-up’ signal used as the indirect start-up reference signal, the
positioning X-axis is started indirectly by operation step No.1.

«If the rising edge of the ‘PSO start reference signal, which is used as the reference signal for the
positioning speed override instruction, occurs during operation, operation continues by changing
the speed to 15,000[pps] at the moment when the position of the present operation step reaches
50,000.
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5.3.16 Inching Start Function Block

*This instruction (APM_INC) is for the movement at the inching speed set up by the positioning
Origin/manual parameter in the instruction. For details about inching operation, see 3.1.12.

(1) Inching Start Instruction (APM_INC)

Form Variable Data Type Description

[N=T

APM_IHC
{ REL  DOHE}

{BASE  STATL

JsL0T Inching Distance
INCH_VAL | DINT o Setting range: -2,147,483,648 ~ 2,147,483,647

JhE1E

{INCH
_YaL

(a) Function
This instruction provides inching operation reference to the XGB internal positioning.
*At the rising edge of the input condition, the axis designated as AXIS moves by the distance and
speed set up by the INCH_VAL and positioning parameter, respectively.

(2) Sample Instruction
(a) Sample Program

THETZ
Start [MCH
Hi PHHET20 K75 APM_INC
— | /| | /| RED DOMEF  DOME
Whuis BLISY Wl
Qutput
Inhibit

0 {BASE  STATL  STAT

0 {5L07

0 {hE1S

150 {INCH

- _WAL

(b) Program Operation

At the rising edge of the inching start signal used as the reference signal for inching start, the
positioning X-axis moves by 150 at the inching speed in Incremental coordinate set up in the
positioning Origin/manual parameter.

*At inching start, if the axis is in operation or being prohibited from output, error codes 401 and 402,
respectively, are outputted to STAT and does not operate.
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5.3.17 Start Step Number Change Function Block
*This instruction (APM_SNS) changes the number of the step to be operated.

(1) Start Step No. Change Instruction (APM_SNS)

Form Variable | Data Type Description

[N=T

APM_SHE
{ REL ~ DOHE}

{BASE  STATL

{5007 Operation Step No.
STEP UINT e Setting range: 1 ~ 80
W

{5TEF

(a) Function
This instruction provides start step change reference to the XGB internal positioning.
*At the rising edge of the input condition, the present step number of the axis designated to be AXIS
is changed to the step set up in the STEP.
«If the axis has been in operation when this instruction is given, error code 441 is generated and the
instruction is not executed. If the setting value in the STEP exceeds allowable range, error code
442 is generated and the instruction is not executed.

(2) Sample Instruction
(a) Sample Program

[HaTS
Changestep  XKXGTZ0 AKXETZR APM_SHE
P |/ |/ REL DOOMER  DOOKWE
Adis BUSY  Rhwis
Output
N Inhibit
a {BASE  STATE  STAT
1 {5007
a {BE1S
STEP  {3TEP

(b) Program Operation
At the rising edge of the ‘operation step change’ signal used as the reference signal, the present
operation step No. of the positioning X-axis is changed to the step No. set up in the STEP.



Chapter 5 Positioning Instructions

5.3.18 M Code Release Function Block

This instruction (APM_MOF) cancels the M code generated during operation.
For details of the M code, see 3.3.

(1) M Code Release Instruction (APM_MOF)

Form Description
(ST
APM_MOF
{REN DOMEL
JBASE  STATE *This instruction provides M code release reference to the XGB internal positioning.

*At the rising edge of the input condition, the M code On signal (X-axis: %KX6723, Y-
axis: %KX6883) and the M code number (X-axis: %KW428, Y-axis: %KW438) of

Lo the axis designated as AXIS are cancelled.

JhE13

(2) Sample Instruction

(a) Sample Program

[H=Td
Cance|Mzod
e SHERT20 SHEETH SHERT2T APM_MOF
—F | |71 |71 | | REQ DOME - DOME
Hhis BUSY Aleis Abis W

Error Code On

1 {BASE STATE  3TAT

1 4L0T

1 JhE 1S

(b) Program Operation
At the rising edge of the ‘M code release’ signal used as the reference signal, and if M code is
generated to the positioning X-axis, the ON signal and the number of the M code are cancelled.
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5.3.19 Present Position Preset Function Block

This instruction (APM_PRS) changes present position.

(1) Present Position Preset Instruction (APM_PRS)

Form

Variable

Data Type

Description

[NST

4{ REU

{B&3E

{5LO0T

{h8 15

{PRE_
A00R

APM_PR=

OOME L

STATL

PRS_ADDR

DINT

Preset Value
e Setting range: -2,147,483,648 ~ 2,147,483,647

(a) Function
*This instruction provides position change reference to the XGB internal positioning.

At the rising edge of the input condition, the present position of the axis designated to be AXIS is

changed to the position set up at the PRS_ADDR in the instruction line.

*At this time, if the Origin has not been defined, the Origin determination status (X-axis: %KX6724,

Y-axis: %KX6884) becomes ON.

«It the axis has been in operation when this instruction is given, error code 451 is outputted to STAT

and the instruction is not executed.

(2) Sample Instruction

(a) Sample Program

[HETE
Freset BKRETZ0 APM_PRS
I |/ RED  DOWE - DONE
sdeis BUSY
1] JB&SE  STATL STaT
1] J5L0T
1] 613
1] JPRE_
#00R

(b) Program Operation

« At the rising edge of the ‘preset’ signal, the position of the positioning X-axis is changed to 0 set up

in the instruction and the reference determination state bit is ON.
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5.3.20 Emergency Stop Function Block

*Emergency stop instruction immediately stops present operation and cuts off output.
For details of this function, see 3.1.11.

(1) Emergency Stop Instruction (APM_EMG)

Form Description
[HaT1
| HEEH_EDHDENE | *Provides emergency stop reference to the XGB internal positioning.
At the rising edge of the input condition, both internal positioning X-axis and Y-axis
are stopped without deceleration process, status flag (X-axis: %KX6725, Y-
BASE  STATH axis: %KX6885) is On, and error code 481 is outputted to STAT.
*When this instruction has been executed, output is cut off and Origin is
JsaT undetermined. To resume operation, Origin must be determined by reference
return, floating reference setting, or present position preset function.

(2) Sample Instruction

(a) Sample Program

EMGEStop

[NSTE
ARXETE APM_EMG

IF |

/) RED OONE}  DONE
Wkl BUSY

0 {BASE  STATE  ETAT

I {5007

(b) Program Operation

At the rising edge of the ‘emergency stop’ signal used as the reference signal, both X-axis and Y-
axis of the XEC internal positioning stop operation immediately. Error code 481 is generated and
output is cut off.
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5.3.21 Error Reset, Output Cut-off Release Function Block
This instruction reset present error and releases output cut-off.

(1) Error Reset Instruction (APM_RST)

Form Variable | Data Type Description

[HaT

APM_R3T
{RED DOWE |

JBASE  STATL

SL0T Output cut-off release

] e Setting range: 0 ~ 1

INH_OFF | BOOL (O: output cut-off not released, 1: output cut-off
{2 released)

{14
OFF

(a) Function
*This instruction provides error reset reference to the XGB internal positioning.
At the rising edge of the input condition, the error code applied to the axis designated as the AXIS
is released. At this time, if the setting value of the INH_OFF is 0, only the error code is released
but the output cut-off is maintained, and it the value is 1. output cut-off is released too.
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(2) Sample Instruction

(a) Sample Program

[H&TY
CancelErro
r BRu7792 | APM_RST
P | || RE0  DOME - DOME
Alheis
Position
Erable
1] JBASE  STATL STAT
1] J5L0T
1] 613
1] J1MH_
OFF
[H3TE
Ergurﬁﬂgnc
elProhibit
ingOutput BT APH_RST
P | |} RED  DOMEL  DOKWE1
Aleis
Position
Enable
1] JBASE  STATE  STATI
1] J3L0T
1] JhE 13
1 J1HH_
OFF

(b) Program Operation
*When error and output cut-off have been applied by emergency stop, at the rising edge of the ‘error
reset’ signal which is used as the reference signal for error reset, the error code of the positioning
X-axis only is released and the output cut-off is not released.
At the rising edge of the ‘Error_Output Cut-off Release’ signal used as the reference signal, both the
error code and output cut-off of the positioning X-axis are released.
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5.3.22 Parameter/Operation Data Write Function Block
*Parameter Write instruction (APM_WRT) writes the operation data, which is changed during operation,
of the positioning exclusive K area permanently in the built-in flash memory of the XGB. For the
relation between the positioning exclusive K area and the positioning parameter, see 3.2.2.

(1) Parameter Write Instruction (APM_WRT)

Form Variable DEVE) Description
Type

*This instruction provides reference to the XGB internal
positioning for permanent preservation of the operation data
of the exclusive K area.

*At the rising edge of the input condition, as shown below,
saves the operation data of the exclusive K area respective
of the nl setting in the flash memory device of the XGB,

INST permanently.
APH_WRT Setting Value 0 1 2
4 RED  DOMEL .
K area to be Positioning High Speed PID Control
Counter
lpase sTatl preserved Data Data Data
lsLoT If WRT_AXIS is set to 0, the present operation data in the

WRT_AXIS | USINT | exclusive K area of the positioning functions X-axis and Y-
axis are permanently stored as the positioning parameters.

e If it is set to 1, the setting data in the exclusive K area of all
the high speed counter channels are stored permanently as

JumT_ the high speed counter parameters.

PV If it is set to 2, the setting data in the exclusive K area in the
internal PID’s 16 loop are stored permanently as the PID
parameters.

*At this time, although the value set up with AXIS is the
operand which does not have influence on the execution of
the APM_WRT instruction, however, be careful that, if it
exceeds the setting range (0 ~ 1), 11 is outputted to STAT
and the instruction is not executed.
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(2) Sample Instruction

(a) Sample Program

[H5TS
SavePositi
oninglata APM_UIRT
P REQl  DOOMEL O0ME

0 {BASE  STATL  STAT

0 {5007
0 JhE13
0 JURT_

B

(b) Program Operation

At the rising edge of the ‘store positioning data’ signal used as the parameter saving reference
signal, the operation data in the exclusive K area of the positioning functions X-axis and Y-axis are
permanently stored as the parameters in the XGB’s flash memory.

*Take care that, when the APM_WRT instruction is executed, the positioning parameters
previously stored are replaced with the operation data of the exclusive K area.

*Take care that when APM_WRT instruction is executed, the existing positioning parameters in
the flash memory are replaced with the operation data in the exclusive K area, therefore, the
scan time of the scan in which the instruction has been executed becomes longer.
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5.3.23 Pulse Width Modulation

* Pulse Width Modulation is to operate On/Off output in designated Off duty rate and Output cycle.

(1) Pulse Width Modulation (APM_PWM)

Form Variable _Il?ata Description
ype
[NaT1
HEEPH'P%NE Output cycl
. - utput cycle
FREQ WORD e Setting rage: 1~20,000(ms)
LOT  STATH
JhE 1S
4FREQ
DUTY Off duty rate
AT WORD e Setting range: 1 ~100(%)
(a) Fuction

« This instruction is for PWM output.

« While the input condition is On state, XGB postioning outputs pulse train in designated cycle time
in FREQ and designated Off duty rate in DUTY at designated axis in AXIS

» During PWM output, current address don’t change. Constant speed bit(X-axis: %K%6733, Y-
axis: %KX6893) and Operation bit(X- axis: %KX6720, Y- axis:%KX6880) set On.

(2) Example of Use of the Instruction

(@) Sample Program

LMD
| ]

LGy

INST

WP M_FPWM

1
W set

/1
Fhis Error

15LO STAT

XIS

TFRE

1ouT

REQ DON
E

T

]

[

- DOME

- STAT
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(b) Used Device

Device g g

MX0 PWM output reference signal
%KX6721 | X-axis error state

(c) Operation of the Program
» While MX0 is On which is used as output reference signal, PWM is operated.
(At this time, the X-axis is in operation or errorstatus, the instruction will not be executed.)

» If PWM executed, designated output cycle(500ms for this picture) and designated Off duty
rate(30% for this picture)

Output contact
(X-axis) > ]
i 350ms | 150ms!
Start-up contact . !
(9%6MX0) | |
b 500ms K

< If APM_PWM instruction is executed, other instruction do not operate. And upper/lower limit
does not work

« If APM_PWAM instruction is executed, STP, EMG instruction doesn't operate. To stop output, Off
the Start-up contact

« If output cycle is changed, when operating APM_PWM, it cannot be applied.

* PWM applicable version
-XEC-DN/DPxxH: O/S from V1.50
-XEC-DN/DPxxSU: O/S from V1.00
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Chapter 6 Positioning Monitoring Package

6.1 Introduction to Positioning Monitoring Package

You can monitor the status of XGB PLC built-in positioning and carry out test operation without the program by
changing the parameters and operation data if you use the XGB monitoring package.

6.1.1 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.

* This chapter describes how to run the XGB positioning monitoring package.

« XGB positioning monitoring package is available with over XG5000 V1.2 (over V2.2 for XBCH, over V3.0
for XECH, over V3.4 for XBCS, over V3.7 for XECS), and it is carried out in the following sequence. (This
manual has been made by using XG5000 V2.2)

(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.)

Sontor | ety Tool  [frdos Hel
O Mt

i Pparg Condiiom.

S rom Morvionng
i e o My —

E o] Mg

LTl

T Cow |

« 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.

6-1
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i e

\wﬂ] l Pogncn Paramase

* For details of each menu,

Command Frass | Ovas [A L signals B x| Yoo
Indirect Start Slep 1[ Aun | Possition
Erice Fesat 1: ResetDutput Enabie Speed
Faoz Opls Step Mo,
r Emos Code:
oo i oo
BUSY
Diect Start Mcode 0] Aun Pasiion C
AeedDec No. Mai M Code ON
Cordinate ABS Drigin Fix
Cortiol FOS Olutpeat It
M Code DFF | Run | Shop
Dec. Slop Time 0ms [ﬂ_m] Uppeer LlTﬂ
EMG Stop Lv:: lémi
Spd D'-'trl.ﬂ! Spd 1 pls/s [ Aun —
Pz Ovenmide oz 0 plz e e
Spd Overide with | Pos 0 pls P e
Rasen spd Vpsds Home Retum
Home Fietum Position Sync
il () Speed Syre
Fos#tion Preset | Pos 0 plz [[Fun | JOG High Spesd
St Step No. | Step 1 JOG Low Speed
Inching Vahse 0 pis Inching
J0G w < JC > ] Ext. Signalifus Hobods Signal s Signal
NS Chan i 1 ¥ Fi Uppes Limi [F1/F3) W

A-acis Distn

¥-Aoos Dasa I-"

e,

\

\—' Position command window ' Status monitoring window

» The menu and function of the positioning monitoring package are as follows.

Functions Remark
Monitors the positioning of the axis or gives commands.
Checks and modifies the positioning parameter of each axis.
Checks and modifies the operation data of axis X.
Checks and modifies the operation data of axis Y.
Carried out positioning monitoring.
[ Stop Monitor | Stops positioning monitoring.
Permanently saves the changed parameter and operation data in| WRT
PLC. function

Save Project

Saves the changed parameter and operation data in XG5000 project.

refer to 6.2.

6-2
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6.2 Menus and Functions of Positioning Monitoring

The following is the function and use of the menus of the XGB monitoring package.

6.2.1 Monitoring and Command

» The positioning monitoring package consists of the command window for positioning test operation 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.

M Positioning E]@
Command iz | [ vmis | e Signal/duis Hebis | s | e
Indirzct Start Step 1 Pasition [i] 0
Error Fiezet 1. Reset/Output Enable Run Speed 0 0
Fos Opk Step Mo. 1 1
Spd 1 plefs Error Code 0 4532
Dl Oms M Cads v v
BUSY
Direct Start Meode 0 Run Fein G
Acc/Dec No. Mo.1 M Code ON
Cardinate ABS Origin Fix
Control FOs Dutput Inhibit O
M Code OFF Stop
Diec. Stop Time Oz U pper Limit
EMG Stop n Lowwer Lirnit
Spd Overide Spd 1 plsi's EH
Ciwd JCOW
Pios Overide Pos Opls O paration Status
Spd Override with | Pos Opk Conlral Patten
Postian Spd 1pisds Home Retun
Home Retum Pasition Sync
FLT Speed Spnc
Position Pregst Fos JOG High Speed
Start Step Mo. Step JOG Low Speed
Inching Walue Inching
J0G < Ext. Signalstuxis -z Signal “r-fis Signal
INR Chan I Upper Limit [P1./P3] OFF -
] Monitoring I Pusilion Parameter X-Auis Data Y-Axic Data I
[ Stop Monitor ] [ Wirite PLC ] [ Save Project ]

(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 ( <<, , "<,
Mllo , ">, , ">>, during jog operation).

ltem Description Command [ Remark

) Direct start with the operation step set in the monitoring window IST 5.2.4
Indirect start

APM_IST |5.3.5

Error reset | Resets the error code and output inhibition in case of an error CLR 5.2.20
APM_RST [5.3.21

Directly starts with the position, speed, dwell, M code, acc./dec.

; ; . . DST 5.2.3
Direct start |number, coordinates and control method set in the monitoring

APM_DST |5.3.4

window
M code OFF | Cancels the M code On signal and M code number MOF 5.2.17
APM_MOF [5.3.18
Dec. stop Carries out deceleration stop in the set deceleration time STP 5.2.9
APM_STP [5.3.10
EMG stop Stops the operation of the axis and inhibits pulse output EMG 5.2.19

APM_EMG [5.3.20
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Item Description Command | Remark
Spd override Overrides the speed at the set speed value SOR 5.2.13
APM_SOR | 5.3.14
Pos override Overrides the position at the set position value POR 5.2.12
APM_POR | 5.3.13
Spd override with | Changes the operation speed at the speed value set in the set| PSO 5.2.14
position position APM_PSO.| 5.3.15
Conducts home return as the home return method set in the| ORG 5.2.1
Home return .
positioning parameter APM_ORG 5.3.2
LT Sets the current position as the fixed home FLT 5.2.2
APM_FLT 5.3.3
Position preset | Presets the current position with the set value PRS 5.2.18
APM_PRS | 5.3.19
Start step No. | Changes the start step with the set step SNS 5.2.16
APM_SNS | 5.3.17
Inchin Conducts inching operation to the set position (inching amount) at| INCH 5.2.15
g the inching speed set in the positioning parameter APM_INC 5.3.16
Conducts jog operation at the jog speed set in the parameter -
| << < I > | [>>
Jog
Reverse Reverse Jog stop | Normal low | Normal
high speed | low speed speed high
speed
Spd position Changes from speed control to position control VTP 5.2.7
conversion APM_VTP 5.3.8
Position spd Changes from position control to speed control PTV 5.2.8
conversion APM_PTV 5.3.9
Spd synchronous | Speed synchronous operation at the set main axis, speed ration SSS 5.2.11
operation and delay time APM_SSS | 53.12
Position Speed synchronous operation at the set main axis, step and SSP 5.2.10
synchronous position APM_SSP | 5311
operation
Simultaneous start | Simultaneous start with the operation step set for each axis SST 5.2.6
APM_SST 5.3.7
Straight Straight interpolation operation for axes X and Y with the set LIN 5.2.5
interpolation operation step APM_LIN 5.3.6
operation
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regardless of the operation mode of PLC.

PLC executes them both.

occur.

not executed.

* Note that the positioning command through the XGB positioning monitoring package is executed

« If the PLC operation mode is Run mode, the positioning command is executed in the positioning
monitoring package, and if a different command is executed in the instruction of the program, XGB

Therefore, in such a case, it might operate differently from the intent of the user or an error might

Note that if you use the positioning monitoring package, positioning by the instruction in the program is

(2) 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.
(a) In case of XBM/XBC

interpolation)

K4212 | K4312

; Related flag
Item Displays - X Remark
Axis X Axis Y
Current position | Current position of each axis K422 K432 DINT
Current speed | Current speed of each axis K424 K434 DINT
Step No. Currently operating step of each axis K426 K436 WORD
Error code Error code in case of an error of the axis K427 K437 | WORD
M code M code of the currently operating step K428 K438 | WORD
Busy Whether the axis is operating K4200 | K4300 BIT
Positioning Whether the positioning has been completed for the axis K4202 | K4302 BIT
complete
M code On M code On/Off of the currently operating step K4203 | K4303 BIT
Origin fix Whether the origin has been fixed K4204 K4304 BIT
Output inhibit | Whether output is inhibited K4205 | K4305 BIT
Upper limit Whether the upper limit is detected K4208 | K4308 BIT
detection
Lower limit Whether the lower limit is detected K4209 K4309 BIT
detection
EMG stop Emergency stop K420A | K430A BIT
Normal/reverse |Normal and reverse rotation K420B | K430B BIT
rotation
) The operation status of each axis (acc., dec., constant| K420C~ | K430C~
Operation status BIT
speed, and dwell) K420F | K430F
Operation control pattern of each axis (position, speed,| K4210~ | K4310~
Control pattern BIT
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: Related flag
Item Displays X X Remark
Axis X Axis Y
Home return | Whether home return is being conducted K4215 | K4315 BIT
Position Sync | Whether position synchronization is being conducted K4216 | K4316 BIT
Speed Sync Whether position synchronous operation is being| K4217 | K4317 BIT
conducted
Jog high speed |Whether jog high speed operation is being conducted K4219 | K4319 BIT
Jog low speed |Whether jog low speed operation is being conducted K4218 | K4318 BIT
Inching Whether inching operation is being conducted K421A | K431A BIT
(b) In case of XEC
: Related flag
Item Displays X X Remark
Axis X Axis Y
Current position | Current position of each axis %KD211 | %KD216 | DINT
Current speed | Current speed of each axis %KD212 | %KD217 | DINT
Step No. Currently operating step of each axis %KW426 | %kw436 | WORD
Error code Error code in case of an error of the axis %KW427 | %eKkw437 | WORD
M code M code of the currently operating step %KW428 | %Kw438 | WORD
Busy Whether the axis is operating %KX6720 | %KX6880| BIT
Positioning Whether the positioning has been completed for the axis | %KX6722 | %KX6882 BIT
complete
M code On M code On/Off of the currently operating step %KX6723 | %KX6883| BIT
Origin fix Whether the origin has been fixed %KX6724 | %KX6884| BIT
Output inhibit | Whether output is inhibited %KX6725 | %KX6885| BIT
Upper limit Whether the upper limit is detected %KX6728 | %6KX6888 BIT
detection
Lower limit Whether the lower limit is detected %KX6729 | %KX6889 BIT
detection
EMG stop Emergency stop %KX6730 | %KX6890 BIT
Normal/reverse |Normal and reverse rotation %KX6731 | %6KX6891 BIT
rotation
) . %KX6732 | %KX6892
) The operation status of each axis (acc., dec., constant
Operation status ~ ~ BIT
speed, and dwell)
%KX6735 [ %KX6895
. . . %KX6736 | %0KX6896
Operation control pattern of each axis (position, speed,
Control pattern | ) ~ ~ BIT
interpolation)
%KX6738 | %KX6898
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: Related flag
Item Displays X X Remark
Axis X | Axis'Y
Home return | Whether home return is being conducted %KX6741 | %KX6901| BIT
Position Sync | Whether position synchronization is being conducted %KX6742 | %KX6902| BIT
Speed Sync Whether position synchronous operation is being|%KX6743|%KX6903 BIT
conducted

Jog high speed |Whether jog high speed operation is being conducted %KX6744 | %KX6904| BIT
Jog low speed | Whether jog low speed operation is being conducted %KX6745 | %KX6905| BIT
Inching Whether inching operation is being conducted %KX6746 | %0KX6906 | BIT

(3) Positioning External Input Signal Monitoring

» The external signal monitoring at the bottom of the monitoring window displays the status of the external
input contact point, which is the fixed input contact point for the axes as follows.

. Contact No.
Item Displays Type X X Remark
Axis X AXxis Y
XBM PO0O001 | POO003
Upper Lo
. External upper limit signal status of the axes | XBC P0O0009 P0O0O00B
limit signal
XEC %I1X0.0.9 [%I1X0.0.11
XBM PO0O000 | PO0002
Lower S
o External lower limit signal status of the axes | XBC PO0O008 | POOOOA
limit signal
XEC %I1X0.0.8 |%IX0.0.10
XBM PO0004 | PO0006
Approximate _ C
o Approximate origin signal status of the axes | XBC P0O000OC | POOOOE
origin signal
XEC | %IX0.0.12 [%I1X0.0.14
XBM PO0005 | PO0007
Origin signal Origin signal status of the axes XBC P0O000OD | POOOOF
XEC | %IX0.0.13[%I1X0.0.15
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6.3 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.

6.3.1 Changing the Position Parameter

(1) How to Change the Parameter
« You can change the position parameter by using the position monitoring package. Note that the change
of the parameter is applied when the next operation is started after the currently operating step ends.
« 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.

Itern [ ¥ Bt | Y Aot |
Puziborang [y I Mot Lize
PFulzse Dulput Level [ Low Active [ Lowr Active
Bias Spead 1 plsv's 1 plsss
Speed Limd 100000 pls's 100000 pls's
ALLMal 500 e S0 ek
DEC Mol S0 v SO0 ez
ACC Mo 2 000 e 1000 rree
Hasio DEC Ho.2 1000 ma 1000 ma
= ACCMod 1500 ms 1500 ms
GO DECHo 1500 s 1500 s
ACC Mo d 2000 v 2000 vk
DEC Nod 200 pree 2000
SAW Uppssr Limit FNATAEEAT ply VATAEEAT ply
S/ Lowser Limit ZVATAEIEAE ply ZVATAEIE48 ply
Bscklash Compenisation 0 pls 0 pls
5 Limit Detect i Mo Detect 0 Mo Detect
Wippoee. "L vt Lttt 1 Use 1 Use
Hueren et 1: DOG/HOMEM) 10 D0G HOME (0FF)
Heme Dianction 1 00w 1 0w
Home Address Opz Dpl
HMome High Speed 5000 pls/'s S000 plss's
Home Low Speed 500 plai's 500 plai's
Homs Hasrang ACL Trne V0 s 000 vk
e Hoersa DEC T 100 e 1000 s
DWELL Tiv 00 g 0
JIOG High Speed 5000 pls'y 5000 plsfy
JOG Low Spead 1000 piss's 1000 plss's
JOG ACC Time 1000 ms 1000 ms
JOG DEC Tene 1000 g 000 vk
Irchare Speed 100 plas 100 plafs
(. Positon Parametes | 112 = |
Seart Moritor \ Wirte PLC | | Savn Preject | Cos

\—. Selecting position parameter

* 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,
and the parameter and operation data that have been changed are applied when the next operation

step is started.

« 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
and save them in the XGB PLC, be sure to press the ‘Save Project’ button to save them in the
XG5000 project. Otherwise the settings of XG5000 might be different from XGB.
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6.3.2 Change of Position Operation Data

(1) How to Change the Position Operation Data

* You can change the operation data of each axis during operation by using the paositioning monitoring
package. Note that the change of the operation data is applied when the next operation is started after
the currently operating step ends.

« If you select the ‘axis X data’ or ‘axis Y data’ tabs in the positioning monitoring package, the window is
invoked where you can set the operation data of each axis as follows along with the operation data
saved in XG5000.

B Positioning

Coond | Faitem | Contral I Method | REP ﬁlrp| m;‘]’ M Code | ﬁ';n' m El'rr‘:f
1 ARG [1] [1] [1] Nal 1] n
2 ARS END 1] SIH L] 1] 1] Nal 0 ]
3 RS END PO SIH [i] 1] 1] Ml ] ]
4 ABS END POS SN [ 0 [ Nexd 0 o
5 [ ] END FOS FIH Q Q ] Hal o (1]
3 ABS EMD POS SIH 1] a 1] a1 o (]
T ABE EMD POS CIH L] a [i] M1 o (]
] ABS EMD P0G SN [1] 1 o N 0 ]
] ABS END P0G SN 1] 1] 1] Nal 1] n
o ARS END PG SN 1] 1] 1] Nal 1] ]
1 ABS END PO SIH L] 1] 1] Nl (] ]
12 ABS EMD POS SIH a a o Hal o o
13 ABS END FOS FIH Q 1] o Hal o (]
14 i) EMD POS SN 1] 1] ] Hal o 0
15 ABE EMD POS SIH 1] a i) a1 o (]
1& ABE EMD POs SIH 1] a [i] Ml i} o
w ABS END P05 SN 1] 1] 1] Hal 0 n
& ARG END PG SN 1] 1] 1] Nal 1] n
13 ARE END POS SN L] 1] 1] Nal ] ]
20 ABS EMND POS SIH a a o Hal o (]
2 ABS END POS SN [ i [ Nexd 0 ]
&2 i ] EMD POS SIH Q Q '] Hal o (1]
23 ABS EMD POS SIH 1] a 1] Mal o (]
24 ABE EMD P05 CIW L] a [i] Mol o (]
& ABS EMD POS SN [1] [ [ N 0 ]
& ABS END P0G SN 1] 1] o Nal 1] n
2 ARS END POS SN 1] 1] 1] Nal 1] ]
2 ABS END PO SIH L] 1] 1] Nl (] ]
2 RS END POS SN [ 0 [ Nl 0 o
v} ABS END FOS FIH Q Q o Hal 1} (1]
Wioa _-:.:,...--._,__..C :l:.l.mnﬁ:[:!-'-:.'ﬂ |
S Monkor virte i Save Froect Ciose

s Selecting X-Axis Dats

» 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, and the parameter and operation data that have been changed are applied when the next
operation step is started

« 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
and save them in the XGB PLC, be sure to press the ‘Save Project’ button to save them in the
XG5000 project. Otherwise the settings of XG5000 might be different from XGB.

* For detalils, refer to 3.2. and 3.3.
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Chapter 7 Program Examples of Positioning

This chapter describes the program examples of the instructions of XGB positioning function.

7.1 System Composition and Setting of Input and Output

» This section describes the setting of the positioning system and the input and output signals for the
program example of XGB positioning. If there is no separate description, all the example programs
addressed in Chapter 7 were made according to the settings of the input and output signals described
in this chapter.

(1) XBM-DNxxS system configuration

®HE-DCIZA

—1_ POo40
f &8 o——

—1_P
Qo041

—1_P
004z

—1_ POD43
—0 o——
PO044

o——

n
K]
a
u]
T A
In'n'n'n'n’n's’i

806k
e EL e e

C_I_C FO045
PO046

o o0——
—1_ PO04aT
L 5o,

EEEEESEE NN ENOIEFENODETN
FEFpFDEFTENDODOCOOORNDOGN

BCD digital switch

I_[ — B N7
: = |

Servo motor

Servo driver

« Be sure to set the basic parameter positioning as ‘l:Use’ when you use the positioning

function.
B Positioning @@
Item | % s | 7 Avis
Fazitioning 0 Mat Uze
Pulze Output Lewvel 0: Low Active 0: Low Active
Biaz Speed 1 plsds 1 plsds
Speed Limit 100000 ple/s 100000 ple/s
ACC Mol B00 rns B00 rns
DEC Mol B00 rns B00 rns
ACC Mao.2 1000 mz 1000 mz
i DEC Ma.2 1000 mz 1000 mz
Pf{:ﬁl{;ta ACC Mo3 1500 ms 1500 ms
(a1l YR 1R s 1R s
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(2) XBC(XEC)-DNxxH system configuration

[A)

=

HBEDC3ZA

. felalalatelatate
BOBBNGE6E

s

I

Egeppic0oOobDODOEREDOOR
ECEUPUTENNDUDOODENOEOQGE

¢ —'—DC FO0407 %[+0.1.0
—1 PO0417 %011
—0 Oo—

—— PO0425 %lX0.1.2
—0 o0——
S
PO043r %00.1.3

—1
5 ¢ FO0447 %l+0.1.4

R
o o F0045/ %0<0.1.5
PO046S %<0.1.6
O
—1 PO0477 %017
Oo—

BCD Digital switch

PO0S/ %1w0.1.1 |

£ Servo motor

Servo driver
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7.2 Program Examples
7.2.1 Floating Origin Setting/Single Operation
» The example program of the single operation after the floating origin setting by using the XGB

positioning function is as follows.
(1) XBM/XBC

POOC40 ko420 hen error occurs,
—P1 { | | CLR u 0 ! l_ resets error and
Error hhwis cance|s output
0| reset SW Errar inhibition
pooo41 k04200 k0420 |
FLT 0 0|
! I)){I I‘){I | i i
dais Whas BUSY Mk ool ipeis X floating
floating Error
8| origin S¥
pooo4? k04200 k0420 k04230 .
f /| 1/} 3— Starts axis ¥ current
his i Hhwis BUSY  Rbwis i 5 step
5| start S Error Start
END
0]
a) Devices Used
Device Description
P0040 Axis X error reset, output inhibition cancel switch
P0041 Axis X axis X floating origin switch
P0047 Start switch of axis X
K4200 Signal during axis X operation
K4201 Error signal of axis X
K4290 Axis X start
(2) XEC
Comment [When error occurs, resets error and cancels prohibiting output
i1 INSTIO
21%0.1.0 BRXET21 APH_RST
Pl ) REDOOMEL  RST_DONE
ErrorReset bz
Switch Error
L2
0 JBASE STATL R3IT_STAT
L3
] JsLar
i
0 JhE1S
£5 B
1 JIHH_
OFF B
L&
Comment [Sets floating origin
2 INSTT1
6011 BKRETZ0 HERET21 APM_FLT
S REQ "~ DOMEL  FLT_DOME
Floatinalr Hhwis BUSY  Rhwis
iginswitch Error
g
0 JBASE  STATL FLT_STAT
L0
0 JsLat
L1t
0 b1
L2
Comment |Starts axis & current step
i1d x0T ARRET20 HEXET21 HR¥EE64
— ol 1/} .
iz K Hheis BUSY  Mhwis il 5
start Errar Start
switch
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a) Devices Used

Device

Description

%IX0.1.0

Axis X error reset, output inhibition cancel switch

%IX0.1.1

Axis X axis X floating origin switch

%IX0.1.7

Start switch of axis X

%KX6720

Signal during axis X operation

%KX6721

Error signal of axis X

%KX6864

Axis X start

(3) O

eration Data Setting

Step
No.

coordi
nates

Control pattern

Operatio
n pattern

Operatio
n type

Target position
Repeat step [pulse]

M code

Acc./Dec.

No.

Operation
speed
[pls/s]

Dwell time

)

Abso Position

lute control

End

Single

0 10,000

1000

100

Abso Position

lute control

End

Single

0 20,000

1500

100

Abso Position

lute control

End

Single

0 30,000

2000

100

(4) Operation Sequence
» P0041/%1X0.1.1 (floating origin) switch On : set as the floating origin at the current position

» 3 times of P0047/%I1X0.1.7 (start) switch On :

operating now, the start instruction is not executed.

3 times of single operation (steps 1~3). If

Speed
Apm

il

Step no.:

Dl ¥

D\'.l'
Step no.:2

Step no.:3

m/—L/ YA W

Dwell ime

it is



Chapter 7 Program Examples of Positioning

7.2.2 Straight Interpolation Operation

» The example program of the straight interpolation operation after the floating origin is set is as follows.

(1) XBM/XBC
_P|DEDHE KDE42F1 I CLR 0 0 1 l_ In caseoferrpr._e_rmr
Erorreset | Xfods Emor r:;iélmm inhibit
of  sw
K [ cr 0 1 ]
Y hods Emor
POD0OS KO4200 K04201 | LT . . l_
L Tty xont ' set Floating origin
15| command
_Kﬁ‘??” KD,‘?}P [ w1 0 |
Yhds BUSY  Yiwis Emor
PODOF KO4200 K04201 K04300 K04301 n
L 1/} 17k 1/} 1/ }_I LIN 1 - I— Linear interpalation
Xads stat  Xfds BUSY  Xf%ds Emor  Yhds BUSY  Yhwis Emor start
30 W
END
41
(a) Devices Used
Device Description
P0008 Axis X error reset, output inhibition cancel switch

P0009 floating origin switch

POOOF Straight interpolation start switch

K4200 Signal during operation of axis X

K4201 Signal of axis X error

K4300 Signal during operation of axis Y

K4301 Signal of axis Y error
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(2) XEC
Comment |When error occurs, resets error and cancels output inhibition
if IM5T
2l¥0.1.0 BKXET21 APM_RST
Pl | REQ  DOMEL ¥_RST_DOME
ErrorReset hhwis
s Error
iz [N3T
BKHEEET APM_RST
| RED} ~ DOMEL V_RST_DOME JB&SE  STAT| ¥_RST_STAT
Yhuis
Error
i3
i JBASE  STAT| Y_RST_STAT JsL0T
iq
0 JsL0T BEYAN
)
1 EEEAR J1HH_
[ OFF
i)
1 JIHH_
[ OFF
L7
Comment |Sets axis # floating origin
ig IN3T3
EAE (TR BK¥ET20 FKXET21 APM_FLT
} |4 ¥ RED ~ DOME L ¥_FLT_DOWE
Floating | ¥hxis BUSY Bhis
arigin o Errar
{10 IM3TZ
BK¥RRE0 FKXERE APM_FLT
|41 |/ RED} ~ DOMEL V_FLT_DOME JB&SE  STAT| ¥_FLT_STAT
Yiwis BUSY Whuis
Erraor
Lt
i JBASE  STAT| Y_FLT_STAT JsL0T
L2
0 JsL0T EEYAR
f ]
1 EEY A
Lig
Comment [Starts axis ®-¥ linear interpolation
Lia [N3T4
2R BEHET20 BKRET21 BkxEEa0 AHREEE APM_LIN
N /] /] /] /] RO DONE| L IN_DONE
Linear Bheis BUSY Hhwis Yhwis BUSY Yhwis
interpalat Errar Errar
lon start
L7
JB&SE  STATE LIM_STAT
Lia
J5LaT
iig
JLIN_
LYK
L0
JSTEP
fach)
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a) Devices Used

Device Description

%I1X0.1.0 Axis X error reset, output inhibition cancel switch

%I1X0.1.1 floating origin switch

%I1X0.1.7 Straight interpolation start switch

%KX6720 Signal during operation of axis X
%KX6721 Signal of axis X error

%KX6880 Signal during operation of axis Y
%KX6881 Signal of axis Y error

(3) Operation Data Setting

Operation
i Step | coordinat Control Operation | Operation Target position Acc./Dec. > Dwell time
Axis Repeat step M code speed
No. es pattern pattern type [pulse] No. [ms]
[pls/s]
Position X
X 1 Absolute End Single 0 10,000 0 1 1000 100
control
Position .
Y 1 Absolute End Single 0 5,000 0 1 1000 100
control

(4) Operation Sequence
» P0009/%1X0.1.1 (floating origin) switch On : set as the floating origin at the current position.
« POOOE/%IX0.1.7 (straight interpolation start) switch On : the straight interpolation start of axes X-Y

is started.
Y

5000 Target address

+ (10000,.5000)
i
Y increment :
(5o0m '
;
1000 '
i

I X
Start address 0 I ! I J l I J ! L I
1000 S000 100

X increment |
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7.2.3 Deceleration Stop

» The example program of deceleration stop during operation is as follows.
(1) XBM/XBC

F‘E::IE Elizi'” [ cLr 0 0 1 I_ In case of emor, emor
- Pl L h reset, output inhibit
morreget XAz Emor cancel
ol 5w
POO0S K04200  KD420 - -
| 1/ /1 LT - - L,em e o
FLT  Xfds BUSY s Emor S=t Festing engin
g| command
FODOF K04200  KD4201 K04290
1 Ix’ 1 If’ 1 ) hic
X ads I;Tart ){i;f.ié EI'JSY ){;;;_=9 érror Hiuis Start # fuds curent start
15| SW
PO0DA 04201 - -
| 1 STP 0 : T Noee Stop
20| DEC. Stop  XAwis Emor
END
28
a) Devices Used
Device Description
P0008 Axis X error reset, output inhibition cancel switch

P0009 axis X floating origin switch

PO00OA axis X deceleration stop switch

POOOF axis X start switch

K4200 Signal during axis X operation

K4201 Error signal of axis X
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(1) XEC
I¥] IM511
¥H0.1.0 BKNET2I APM_RST
L 1P| | REQ LOME| ¥_RST_DONE
Error B
reset Si Error
2
0 JBASE STATL ¥_RST_STAT
23
0o st
I3
0o {es
i5
1 {ImH_
0FF
75
g
Comment |Sets axis ¥ floating origin
ig INST3
RIN0.1.0 BKNETED RKHETRI BEMELT
S |41 |41 RED OOME} ¥_FLT_DONE
Floating  ¥wis BUSY Hhwis
origin 30 Error
Lio
0 JBASE STATL ¥_FLT_STAT
Lif
0o dsr
L1z
0o {ms
12
Comment |Starts axis # current step
L15 IA00.T 0 BKMETRD  RKNETRI SHHEBGL
— | 1/ 1/} ,
heis start  Kiwis BUSY Rivis B i
S Error Start
Comment JOEC. Stop
117 INST
BH0.1.2 BKHETR! APH_STP
| |1 RED DOME| STP_DONE
OEC. Stop  MhRis
Errar
Iy
{BASE STATL STP_STAT
i1
dsLar
53]
{ax1s
121
JoeC_
TIME
122
a) Devices Used
Device Description
%I1X0.1.0 Axis X error reset, output inhibition cancel switch
%I1X0.1.1 axis X floating origin switch
%I1X0.1.2 axis X deceleration stop switch
%I1X0.1.7 axis X start switch
%KX6720 Signal during axis X operation
Y%KX6721 Error signal of axis X
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(3) Operation Data Setting

Operation
Step | coordina Operatio | Operatio Target position Acc./Dec. P Dwell time
Control pattern Repeat step M code speed
No. tes n pattern n type [pulse] No. [ms]
[pls/s]
1 Absolute | Position control End Single 0 10,000 0 1 1000 100

(4) Operation Sequence
*P0009/%1X0.1.1 (floating origin) switch On : set as the floating origin at the current position.
*PO00F/9%IX0.1.7 (start) switch On : indirect start of axis X is started.
*PO00A/%I1X0.1.2 (deceleration stop) switch On : Since the deceleration time is not 0 when the
deceleration stop instruction is given, it does deceleration stop for the deceleration time (100ms) of
the currently operating step.

7.2.4 Setting of Operation Step/Single Operation
» The example program of conducting the single operation by setting the operation step is as follows.

(1) XBM/XBC

PDgDIE KD;‘QP'I CLR 0 I 1 l_ In case of emor, emor
—rl 1 L reset, output inhibit
Emorreset  Xfuds Emor cancel
o] sw
POD0OS KO4200 Ko4201 | LT . . L
| |1 |1 0 I
i e sy X =t flosting onan
g| command
PODOC KO4200 Ko4201
L ———/1 T
Operation  Xfds BUSY  Xfds Emor E":'t Bﬁ-] g
ol 004 to
15 change
[ s 0 0 DO0s) || Sange start step by
PDg[?A KBE“ZIDD K[‘fflm [ stP 0 0 1 || pEC. stop with DEC
26| DEC. Stop Xfwis BUSY  Xfwis Emor tme of curent step
PODOF KO4200 Ko4201 KO4250
1 ] 1 ] 1 )
I 141 141 Aods
Kads stat  Xfeds BUSY  Xfeds Emor Khods Start Start Xuds cument step
3| SW
END
_ 4}
a) Devices Used
Device Description
P0008 Error reset, output inhibition cancel switch

P0009 Floating origin switch

P0O00C Operation step change switch

POOOF axis X start switch

K4200 Signal during axis X operation

K4201 Error signal of axis X
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(2) XEC
Comment [When error occurs, resets error and cancels ouptut inhibition
i IN3TZ
01,0 HRHET21 APM_RST
{P'} { } RED  DOMELR ¥_RST_DONE
ErrorReset s
i Error
L2
i {B4SE  STAT| Y_R3T_STAT
£
i L5007
g
i BN
)
1 JIMNH_
N OFF
i)
Comment [3ets axis ¥ floating origin
i INST
010 HRHET20 SKERT21 WPM_FLT
| | |/ |/ RED ~ DOWEL ¥_FLT_DOME
Floating  ¥A=is BUSY i 5
arigin S Error
g
i {B4SE  STAT| ¥_FLT_STAT
L
0 L5007
Lif
0 JA%1S
£12
L2
BE0.1.4 HRHET20 FKRET21 BLO_TO +++
N 1/1 1/} EN EWDL END
Position  ®A=is BUSY his
teaching Error
Lig
201 Mot STEP
BCO =W
Lis
Lig IM3T1
APM_SHS
REL ~ OOWEL ¥_3H3_DOME
Li7
i JBASE  STATE X_SHS_STAT
L8
0 J5LaT
Lig
i 18RS
£
STEP  {STEP
L21
Comment |Starts axis ¥ current step
L2 80.1.7 HRHET20 FKRET21 #KxEaEd
| | #1 | /1
11 .|f| '/J.' :
Parameter  Hhais BUSY  Bhwis Hheis
teaching Error Start
£
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Chapter 7 Program Examples of Positioning

a) Devices Used

Device Description
%I1X0.1.0 Error reset, output inhibition cancel switch
%I1X0.1.1 Floating origin switch
%IX0.1.4 Operation step change switch
%I1X0.1.7 axis X start switch
%KX6720 Signal during axis X operation
Y%KX6721 Error signal of axis X

(3) Operation Data Setting

Step coordi Operatio | Operatio Target position Acc./Dec. Operation Dwell time
Control pattern Repeat step M code speed
No. nates n pattern n type [pulse] No. [ms]
[pls/s]
1 | Abs| Posiion | ey Igingle| 0 10,000 0 1 | 1,000 100
olute| control
Abs | Position .
2 olute| control End | Single 0 20,000 0 1 1,500 100
Abs | Position .
3 olute| control End | Single 0 30,000 0 1 2,000 100
Abs | Position .
10 olute| control End | Single 0 50,000 0 1 1,000 100
11 | Abs | Position | oyl gingle| 0 60,000 0 1 | 1,500 100
olute| control
Abs | Position .
12 olute| control End | Single 0 70,000 0 1 2,000 100

(4) Operation Sequence
» P0009/%I1X0.1.1 (floating origin) switch On : set as the floating origin at the current position.
* BCD/SNS_STEP switch input: enters the operation step to change in P00O4(enters 10 in this
example).
* PO00C/%1X0.1.4(operation step change) switch On : the currently operating step changes into 10.
* POOOF/%IX0.1.7(axis X start) On : indirect start is conducted with the changed step (10).

7.2.5 Setting of Operation Step/Speed Control

» The program example of conducting speed control by setting the operation step is as follows.
(1) XBM/XBC

—P|DED|S KD:42P1 | CLR 0 0 1 l_ In case of emor, emor
Emo Iﬂet ol i Flrrn i reset, output inhibit
0 gre" e cancel
POO0S KO4200 KD4201 . .
L ——/ [ AT : I
FLT ¥fodis BUSY  ¥fuds Ermor set Floating origin
g| command
POOOC KO4200 k04201
| 1 T [ BN Po04  Dooso || N
Operation  Xfwds BUSY  Xfxis Emor 'FEIJ":_'Bﬂ EﬁlD input of
step 004 to
15 changs
! SNS 00050 L 'élg?nge start step by
_P?ﬁ[i’“ KDEQIDD K%ZF [ st 0 0 1 || DEC. stop with DEC
26| DEC. Stop XAwis BUSY  Auis Eror time of cument step
POOOF KO4200 KD4201 KO4250
— ——/——/| i
Xads stat  Xfois BUSY  Xfeds Ermor Hiods Start Start Xfuds cument step
3,| SW
3 END
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a) Devices Used

Device Description
P0008 Error reset, output inhibition cancel switch
P0009 floating origin switch
P0O00C Operation step changing switch
POOOF axis X start switch
PO0O0OA Deceleration stop switch of axis X
K4200 Signal during axis X operation
K4201 Error signal of axis X
(2) XEC
Comment When error occurs, resets ervor and cancels ouptut inhibition
it IN3TZ
£l80.1.0 BKRET21 APM_RST
Pl |} REL ~ DOMEL % _RST_DOWE
Errorfeset R is
3w Errar
2
{BASE  STATL Y_RST_STAT
i3
{3LaT
ig
EEYAR
i5
4INH_
E— OFF
L8
Comment |Sets axis ¥ floating origin
18 IN3T
HEORI AKHET20 EKRET21 APM_FLT
S /] |/} REQ  OME| ¥_FLT_DONE
Floating  ¥dwis BUSY  Xhwis
origin Error
ig
{BASE  STATL X _FLT_STAT
LD
{3LaT
Lff
EEYARS
L2
Comment |Changes BCOO SW input into BIM - Changes start step number by wvalue of STEP
Lig
B160.1.4 HKHET20 HKRET21 BCO_TO_#+++
| I/1 /1 BCOENIL BN
Position  Hbeis BUSY  Hbwis
teaching Errar
Lis
FALIR I IN ot f STEP
BCO SN
Li8
L7 IM3T1
APM_SHS
REQ ~ DOMEL %_SHs_0OME
L18
0 {BASE  STATL ¥_SMS_STAT
Lig
0 {3L0T
LA
0 EEEAN
L2
STEP {STEP
22

7 -13




Chapter 7 Program Examples of Positioning

Comment |0eceleration stop with current DEC. time
157 INSTS
EIR0.0.2 EKMETRO BKMET2H APM_STP
—F| { | 1/ RED  OOME |
DEC, Sto Mbwis BUSY  Hbxis
Errar
125
0 lpase sTaTl
L
0 50T
Lar
i {41
128
1 Joec_
TIME
fiz]
Comment |Starts axis ¥ current step
L31 FIRDLLT O MKNET20 KMGT2I LKHEAG]
— | o 1/ ;
Farameter  Whwis BUSY whwis Al
teaching Errar Start
fEE]
a) Devices Used
Device Description
%1X0.1.0 Error reset, output inhibition cancel switch
%I1X0.1.1 floating origin switch
%IX0.1.4 Operation step changing switch
%I1X0.1.7 axis X start switch
%I1X0.1.2 Deceleration stop switch of axis X
%KX6720 Signal during axis X operation
%KX6721 Error signal of axis X
(3) Operation Data Setting
. ) ) - Operation .
Step coordi Operatio | Operatio Target position Acc./Dec. Dwell time
Control pattern Repeat step M code speed
No. nates n pattern n type [pulse] No. [ms]
[pls/s]
Abs | Position . 100
1 olute| control End | Single 0 10,000 0 1 1,000
o | Abs| Posiion | £oylgingie| o 20,000 0 1 | 1,500 100
olute| control
Abs | Position .
3 olute| control End | Single 0 30,000 0 1 2,000 100
Abs Speed .
10 olute| control End | Single 0 50,000 0 1 1,000 100
11 | AbS | Position | oyl gingle| 0 60,000 0 1 | 1,500 100
olute| control
Abs | Position .
12 olute|  control End | Single 0 70,000 0 1 2,000 100
(4) Operation Sequence

*P0009/%1X0.1.1 (floating origin) switch On : set as the floating origin at the current position.

*BCD/SNS_STEP switch input: enters the operation stop to change in P004 (enters 10 in this

example).

*P000C/%IX0.1.4 (operation step change) switch On : the current operating step changes into 10.

*PO00F/%IX0.1.7(axis X start) On : indirect start is conducted with the changed step (10).

*PO00A/%I1X0.1.2 (deceleration stop) switch On : axis X, which is being operated with speed control,

is decelerated and stopped by the deceleration time of the current step.
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7.2.6 Simultaneous Start

» The program example of simultaneous start of axes X, Y is as follows.

(1) XBM/XBC

—TPI ] r ! CLR 0 0 1 l_ Inoc:aseuferrpr._e_rmr
Errng_r:aset ¥hus Emor r:;féélompm bt
KD4301 .
Iy [ cir _ 1 !
Y Auds Emor
PODOS KO4200 KO4201 | . .
1 1 1 ] 1 FLT U U
T T By | X ' ; set Floating origin
15| command
| o o |
Yhuis BUSY  YhAxis Emor
POOOE KO4200 K421 k04300 KO4301
— | /¥ /1 /1 {7} |
29| SSTSW  Xfwis BUSY Xfwds Bmor  Yheds BUSY Yrwis Bmor
> [ ssT : : 1 2 : I | P
END
41
a) Devices Used
Device Description
P0008 axes X and Y error reset, output inhibition cancel switch
P0009 axes X and Y floating origin switch
POOOE simultaneous start switch of axes X and Y

K4200 Signal during axis X operation

K4201 Error signal of axis X

K4300 Signal during axis Y operation

K4301 Axis Y error signal
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(2) XEC
Comment [When error occurs, resets error and cancels ouptut inhibition
it IMsTS
2lx0.1.0 BKRET2 APM_RST
{F | | | REQ ~ DONEL % _RST_OOWE
ErrorReset Rl s
! Error
12 [HT?
AKxERA1 APM_RST
| | REQ ~ DONEL Y_RST_DOWE 0 JB&SE  STATL ®_RST_STAT
Yhwis
Error
L3
1] JB&SE  STATE Y_RST_STAT i JsL0T
i
1] JaL0T 0 BEYAR)
ia
1 JBR1S 1 JIHH_
OFF
i)
1 J1HH_
OFF
£F
ia
Conment [Sets axis ¥, ¥ floating origin
i1 IMsT10
A ET BKRET20 BERET21 WPM_FLT
{ | /1 { /1| RED ~ DONEL ¥_FLT_DOKE
Floating | ®A=is BUSY A
origin S Errar
3T, [NST11
AKXERR0 AKXERE1 APM_FLT
|7 4 REQ ~ DONEL Y_FLT_DOWE 0 JB&SE  STATL X_FLT_STAT
Yhiiz BUSY Vi
Error
L2
0 JB&SE  STATE Y _FLT_STAT i JsL0T
L1
0 J5L0T 0 EEYA
Lig
1 Jh13
£ra
Comment [5-Y% Simultaneous start
L7 [H3T12
2lH0.1.6 BKRET20 BEXET21 HKEB30 FKMEDE1 APM_SST
| |41 |41 |/ |/ RED) ~ DOMEL  S3T_DOME
Simultaneo  Bhwis BUSY Ahis Wi is BUSY Yhuis
us start Error Error
W
L8
1] JB&SE  STATE SST_STAT
e
1] JsL0T
L0
3 1557
LA
L2f
1 J8_aT
EP
122
2 J¥_aT
EP
£23
1] J2_5T
EP
L2
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a) Devices Used

Device Description

%I1X0.1.0 axes X and Y error reset, output inhibition cancel switch

%I1X0.1.1 axes X and Y floating origin switch

%I1X0.1.6 simultaneous start switch of axes X and Y

%KX6720 Signal during axis X operation
%KX6721 Error signal of axis X

%KX6880 Signal during axis Y operation
%KX6881 Axis Y error signal

(3) Operation Data Setting

Operation
A Step | coordinat Control Operation | Operation Target position Acc./Dec. > Dwell time
Axis Repeat step M code speed
No. es pattern pattern type [pulse] No. [ols/s] [ms]
pls/s]

Absolu| Position

X 1 End | Single 0 10,000 0 1 1000 100
te control

Y p |Absolul Position |y e 0 20,000 0 1 2000 100
te control

(4) Operation Sequence
*P0009/%1X0.1.1 (floating origin) switch On : set as the floating origin at the current position.
*PO00F/%IX0.1.6 (simultaneous start) switch On : axis X simultaneously starts step 1, and axis Y
does step 2.

7.2.7 Position Synchronous Start
» The program example of position synchronous start is as follows.

(1) XBM/XBC

_P|Dg[?8 KD;‘QP-I | CLR 0 0 1 I_ In case of emor, emor
Ermo Ioet Ko i Elmj ' reset, output inhibit
i gre s e cancel
KD4301
L | cir 0 1 ]
s Emor
POODS K04200 KD4201 . .
f I /1 ! FLT - - l— set X ads Floating
FLT Xfods BUSY  Xfods Emor origin
15| command
KD‘?}FD KDE‘TEP | FLT 0 1 I_ set Y ais Floating
Yhds BUSY  Yhwis Ermror ongin
PDD[?D K[ﬁ.-ZED KDﬁfZID'I SSP 0 0 2000 1 1 I_ ".".-'!1en Y:Ia;fjs is 2000, X
ap| SSPstat  XAds BUSY s Emor ads no. 1 step starts
POOOF KD4300 K04301 .
/) [ st - ! !
Xadsstat  Yhds BUSY Yhds Ermor
4| W
END
47
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a) Devices Used

7 -18

Device Description
P0008 axes X and Y error reset, output inhibition cancel switch
P0009 axes X and Y floating origin switch
PO00OD Axis X position synchronous switch
POOOF Indirect start switch f axis Y
K4200 Signal during axis X operation
K4201 Error signal of axis X
K4300 Signal during axis Y operation
K4301 Axis Y error signal
(2) XEC
Comment [When error occurs, resets error and cancels ouptut inhibition
Lt INSTH
¥1¥0.1.0 BRHET21 APM_RST
ST | | RED ~OOME| %_RST_DONE
ErrorReset Hhwis
S Erraor
Iz INST?
AKHEBE APM_RST
| REQ ~ DOME} ¥_RST_DOME 0 JBASE  STATL X_RST_STAT
Wiz
Errar
£3
1] {BASE  STATL ¥_RST_STAT 0 43L0T
7]
1] 45L0T 0 JhR1S
15
1 JA%15 1 J1HH_
N OFF
18
1 4INH_
— OFF
i7
18
Comment [Sets axis X, ¥ floating origin
0 IMsT10
X0 ERHET20 FEHET21 WPM_FLT
Ll Ll || RE)~DONE |- 3_FLT_DONE
Floating | #hxis BUSY  Hhwis
origin sl Errar
it [NST11
EKX¥EE80 FEXNEEE1 APM_FLT
|/ |/ REQ OOMEL V_FLT_DOME 0 JBASE STATL ¥ FLT_STAT
Yhis BUSY  Yhwis
Errar
11z
1] {BASE  STATL Y_FLT_STAT 1] JsLat
£13
0 JsLaT 1] JhKIS
I¥7]
1 JhE1S
£15
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Comment

LiF

Lig

Lig

L27

L23

L25

L7

L8

L30

hen axis ¥ is 2000, starts axis ¥ step |

a) Devices Used

[N3T13
18015 BK¥ET20 BKRET2 APM_SaP
| |/} |41 REQ ~ DOMEF  53P_DOWE
Position3y Xhwis BUSY hhis
nc. start Error
i JB&SE  STATE SSP_STAT
0 JaLaT
0 BEY AR
1 JSTEP
1 JMST_
LYK
2000 AMST_
A00R
[N3T15
w017 AK¥RER0 AKXERE APM_1ST
|| e |41} RED ~ DOMEF | 3T_DOWE
i W Yhwis BUSY Yhwis
start 3l Error
i JB&SE  STATE |ST_STAT
i J5L07T
1 EEY R
1 JSTERP

Device Description
%1X0.1.0 axes X and Y error reset, output inhibition cancel switch
%I1X0.1.1 axes X and Y floating origin switch
%I1X0.1.5 Axis X position synchronous switch
%IX0.1.7 Indirect start switch f axis Y
%KX6720 Signal during axis X operation
%KX6721 Error signal of axis X
%KX6880 Signal during axis Y operation
%KX6881 Axis Y error signal

(3) Operation Data Setting

5 Step | coordinat Control Operation | Operation Target position Acc./Dec. Operation Dwell time
Axis Repeat step M code speed
No. es pattern pattern type [pulse] No. [ms]
[pls/s]
X 1 |[Absolu] Position || ginle 0 10,000 0 1 1000 100
te control
Y 1 |Absoluf Position | byl g e 0 20,000 0 1 2000 100
te control
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(4) Operation Sequence
*P0009/%1X0.1.1 (floating origin) switch On : set as the floating origin at the current position.
*P000D/%IX0.1.5 (synchronous start) switch On : axis X tarts position synchronous start with axis Y

being the main axis.
*PO00F/%IX0.1.7 (Axis Y start) switch On : axis Y starts the step operation. If the position of axis Y
reaches 2,000, axis X is synchronized to this, starting step 1.

7.2.8 Speed Synchronous Start

» The program example of speed synchronous start is as follows.

(1) XBM/XBC

POD0& K04201 |
T |} CLR 1 Inpcase of emor, emor
Errogremat ¥hds Emor E':;:;élotﬂptﬂ inhibit
_K|D43Im [ cr 1 1
Y Pods Emor
POD0S K04200 K04201 | LT
— | — /| —/ { set X ais Floating
FLT ¥his BUSY  XAxis Emor origin
15| command
_K%}FD KDE‘?EE‘I I FLT 1 E‘Dﬁtg:: axis Floating
Yfds BUSY Y Puds Emor
POO0A K04200 K04201 |
— | || 1/ STP 1 ¥ = DEC. Stop
30| DEC. Stop Xfwds BUSY  Xfuds Emor
POOOE K04300 K043 | »
1 I 141 STP 0 1 1 ) _
S e s (s ¥ axis DEC. Stop
15 Stop
PROOC Ko4200 Ko420 | 555 - 1 1 Kads 555 start
— | - /1 N /1 1 S;mc:hpw rate:B0%
48| S5SSstat  Xfds BUSY  XAfwis Emor delay time:Tms
POOOF K04300 K04301 | 5T . ] ]
— | 141 141 { -
Ya;rjs_r stat  Yhwis BUSY YAuds Emor
57| W
END
64
a) Devices Used
Device Description
P0008 axes X and Y error reset, output inhibition cancel switch
P0009 Floating origin switch of axes X and Y
PO00OA axis X deceleration stop switch
P0O0OOB deceleration stop switch of axis X
P0O00C axis X speed synchronous start switch
POOOF indirect start switch of axis Y
K4200 Signal during axis X operation
K4201 Error signal of axis X
K4300 Signal during axis Y operation
K4301 Axis Y error signal
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(2) XEC
Conment [When error ocours, resets error and cancels ouptut inhibition
Lt INSTS
¥l¥0.1.0 FHHET21 APM_RST
P} |} REWl ~ DOMEF %_RST_OOKWE
ErrorReset Bhwis
il Errar
IE INST?
FKHEDE1 APM_RST
} REWl ~ DOMEF ¥_RST_OOKWE i JBASE  STATL ¥_RST_STAT
Yhuis
Errar
i3
0 {BASE  STATE W _RST_STAT 0 J5L0T
i)
0 JsLar i EEYAR
i)
1 EEEI 1 JINH_
OFF
i)
1 4 IMH_
OFF
L7
Comment |Sets axis ¥, ¥ floating origin
10 INST10
HEIRN FKRETZ20 FKXET21 APM_FLT
—— | 11 |71 REQ ~ DOME} ¥_FLT_DONE
Floating | Réwis BUSY Rhwis
origin it Error
it INST11
FKXEEE0 FKXEEE APM_FLT
v |/} REQ ~ DOWE| ¥_FLT_DOME i {BASE  STATE % _FLT_STAT
Whais BUSY Whuis
Error
12
0 4BASE  STATL Y_FLT_STAT 0 {5L0T
L13
0 JsLaT i JBA1S
L
1 JhE 1S
f)
Comment Ja=is ¥ DEC. stop
17 INST16
¥lx01.2 FKXRET20 FHHET21 APM_STP
— | | | |/ REQ ~ DOME | »_STP_DOME
DEC. Sto Hiwis BUSY  Hhwis
Errar
L8
0 JBASE  STATL ¥_STP_STAT
L8
0 JsLar
L2
0 EEEAR
L2
1 J0EC_
TIME
L2z
Comment Jé=is ¥ OEC. stop
FE?; INST17
¥l¥0.1.3 FKHEDE0 FKHEER APM_STP
— | |} |/} RELl ~ DOMEE ¥_STP_O0HE
g Yhuis BUSY  Viwis
[EC. stop Error
fa=u)
0 JBASE  STATH ¥_STP_STAT
LAH
0 J5L0T
L7
1 EEVAR
128
1 40EC_
TIME
29
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Comment [|4xis ¥ speed swnc, start  Sync, (50E Delay: Ims
Laf X014 BERET20 ARHET2 Ll
|| .I” I/.I REQ '%E- 555_DOHE
Speed Bheis BUSY A
Sy, Error
start
JxE] JBASE STATL SS5_STAT
133 L30T
L3 JREIS
[EE— JUET
i38 WK1
N by,
IES RAT
] T DEL
L35 |
L35
143 [N3T19
ElND.7 EKrESE0 ERRESS1 APM_IST
I} |/} |/} RED ~OOMEL Y_IST_DOME
beis Y Y is BUSY Wi
start Sl Error
L3
0 JBASE  STATE Y_IST_STAT
Lda
0 4507
i )
1 dBH1S
£a7
1 4STEP
Lag
a) Devices Used
Device Description

%I1X0.1.0 axes X and Y error reset, output inhibition cancel switch

%I1X0.1.1 Floating origin switch of axes X and Y

%I1X0.1.2 axis X deceleration stop switch

%1X0.1.3 deceleration stop switch of axis X

%I1X0.1.4 axis X speed synchronous start switch

%IX0.1.7 indirect start switch of axis Y

%KX6720 Signal during axis X operation

%KX6721 Error signal of axis X

%KX6880 Signal during axis Y operation

%KX6881 Axis Y error signal
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(3) Operation Data Setting

’ X . Target Operation .
. Step | coordina Control Operatio | Operatio = Acc./Dec. Dwell time
AXxis Repeat step position M code speed
No. tes pattern n pattern n type No. [ms]
[pulse] [pls/s]
X(auxiliary |, | Absol | Position | o\ | e 0 10,000 0 1 1000 100
axis) ute control
Y(main |, | Absol | Speed | o4 | gpoe 0 15000 0 1 1000 100
axis) ute control

(4) Operation Sequence

*P0009/%1X0.1.1 (floating origin) switch On : set as the floating origin at the current position.
*P000C/%IX0.1.4 (synchronous start) switch On : axis X starts speed synchronous start with axis Y

being the main axis.

*PO00F/%IX0.1.7 (Axis Y start) switch On : axis Y starts step 1 operation. Axis X is synchronized to

the speed of 50,00%o0f axis Y and started.

7.2.9 Emergency Stop
» The program example of emergency stop during operation is as follows.

(1) XBM/XBC

PO0OD2 KO4201
—{p} 11 | CLR 1 I_ Inocaseoferr_or._e_rror
E EergreLet )(i.'u!s ém:r rce;iélompm inhibit
| rooos 14200 K420
— I:‘ I;I | ZI FLT I— set X s Floating
FLT ¥huie BUSY  XAuwis Emor origin
] command
POODA KD4200 KD4201 |
| 11 | s IST 1 l_
/ / L
Indire::1 )(%'fjé BI'J 5Y ){4;0!9 Fln'or Hindirect start
_15] start
POOOBE 04200 K04201
1 |} o} 1L EMG I_ - .
Emergelnc:;.- ){;;;j; BI'J SY )(;;a!s Flm:ur X ads smergsncy stop
_23| stop
END
_30]
a) Devices Used
Device Description
P0008 Error reset, output inhibition cancel switch in case of emergency stop
P0O009 axis X home return switch
P0O0OB emergency stop switch during home return
K4200 Signal during axis X operation
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(2) XEC

When error occurs, resets ervor and cancels ouptut inhibition

X010 BKRETE1

P} I

IN3T8

HPM_RST
REQ ~ DOMEF %_RST_DOME

ErrorReset Xﬂxig
lll Error

0 {BASE  STATL X_RST_STAT

0 dsLor
0 {aIs
1 1M
OFF
Sets awis W floating origin
INETI0
21000 HKMETED KNG APN_FLT
S—— /1 |/ REL ~DONE| #_FLT_DONE
Floating  ®hwis BUSY  Rhwis
| origin W Errar
0 {BASE STAT| % FLT_STAT
0 dsLor
0 {AIs
deis X oindirect start
IH5T20
£130.0.2 BKEET2D BKWETZ AP (ST
— | 1/ 11 REW ~DOME| %_IST_DOHE
Indirect  Hbwis BUSY  Xbsis
Start Error
0 {BASE STATL ¥_IST_STAT
0 {sLom
o anIs
i J3TEP
IN3T21
R150.0.3 SKNET20 BKNETZI APH_ENG
S 1 | /1 RED ~DOME| %_EMG_DONE
EMGE STOP  ¥hwis BUSY  RAxis
Errar
0 {BASE STATL ¥_EMG_STAT
0 dsLoT
a) Devices Used
Device Description
%1X0.1.0 Error reset, output inhibition cancel switch in case of emergency stop
%IX0.1.1 axis X home return switch
%I1X0.1.7 emergency stop switch during home return
%KX6720 Signal during axis X operation
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(3) Operation Data Setting

Operation
coordinat Control Operation | Operation Target position Acc./Dec. ® Dwell time
Step No. Repeat step M code speed
es pattern pattern type [pulse] No. [ms]
[pls/s]
Absolut| Speed .
1 P End Single 0 10000 0 1 1000 100
e control

(4) Operation Sequence

*P0009/%1X0.1.1 (floating origin) switch On : set as the floating origin at the current position.
*PO00A/%1X0.1.2 (indirect start) switch On : axis X indirectly starts step 1 and starts speed control.
*P000B/%I1X0.1.7 (emergency stop) switch On : axis X does emergency stop without deceleration

and the output is inhibited.

7.2.10 Jog Operation

» The program example of jog operation is as follows.

(1) XBM/XBC
POO0E KD4201 se of eror. emor
E‘r’:elsei )(;;J!s élmr = ] L %:eze‘o?;m inhibit
of 5
N PDD[?B KnﬁszD Knﬁfz!:n FLT L set ¥ ais Floating
FLT Hhis BUSY  Xfeds Emor origin
_ 8| command
PODDO KD4251
— | —
JOG CwW Hfeds CW | Start JOGCW
JOG START
_15]
POOOE KD4252
— | —
JOG CCW Khods CCW | Start JOC CCW
JOG START
18|
PODOF K4253
1 s
J0G Speed Huds JOG highspeedAowspeed
5 LD"". select
peed/High
1] Speed
END
4|
a) Devices Used
Device Description
P0008 Axis X error reset, output inhibition cancel switch
P0009 axis X floating origin switch
PO00OD axis X jog normal direction start switch
POOOE axis X jog reverse direction start switch
POOOF Switch for low/high speed selection of axis X jog
K4200 Signal during axis X operation
K4201 Error signal of axis X
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(2) XEC
hen error occurs, resets error and cancels ouptut inhibition
| INSTS
#1%0.1.0 FKHET21 APM_RST
—P | |} REQ DOMEL ¥_RST_DOWE
ErrorReset iheis
s Errar

I {BASE  STATL #_RST_STAT

0 {SL0T
0 8IS
1 JIHH_
] OFF
Sets axis & floating origin
| IHST10
HEIRN AKHEET20 AHHET21 APM_FLT
—— | |/ 1/ REQ  DOMEL ¥_FLT_DOME
Floating — Wiwis BUSY iheis
| origin S Errar

il {BASE  STATL x_FLT_STAT

i {3LoT
i {818
Start CW J0G
Z1%0.1.5 HKHBRRS
: ]
Jog cW Rz CU
i J0G START
Start CCW JOG
1 25 HKHEBEE
— | —
JOG CCw i COW
i I0G START
Select JOG low speed/high speed
| 2007 IKHERET
—— | —
JOG speed Hhwis JOG
Low
Speed/High
| Jpeed
a) Devices Used
Device Description

%I1X0.1.0 Axis X error reset, output inhibition cancel switch

%I1X0.1.1 axis X floating origin switch

%I1X0.1.5 axis X jog normal direction start switch

%I1X0.1.6 axis X jog reverse direction start switch

%I1X0.1.7 Switch for low/high speed selection of axis X jog

%KX6880 Signal during axis X operation

%KX6881 Error signal of axis X
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(3) Operation Sequence
*P0009/%1X0.1.1 (floating origin) switch On : set as the floating origin at the current position.
*P000D/%IX0.1.5 (jog normal direction) switch On : axis X starts normal direction jog operation.
*PO00F/%IX0.1.7 (jog speed) switch On : axis X is converted to jog high speed.
*P000D/%IX0.1.5 (jog normal direction) switch Off : axis X does jog stop.
*PO00E/%1X0.1.6 (jog reverse direction) switch On : axis X starts reverse direction jog operation.
*POO0E/%I1X0.1.6 (jog reverse direction) switch Off : axis X does jog stop.

7.2.11 Speed Override
» The program example of speed override during operation is as follows.

(1) XBM/XBC

_|P3§3IE Kﬂlizi“ | CLR 1 In case of emor, sror
E Errngrele o XAds Eror rce‘;je;éloutert inhibit
POO0G K04200 KO4201
Pl {/1 {/1 [ AT set X ais Floating
FLT Hiods BUSY  XAwis Emor origin
g| command
POODA K04200 KO4201 |
| 141 141 IST 1
i X BUSY X tor K ads indirect start
16 start
POOOC K04200 KO4201 KO420C | .

1 F} 1| 11 1 SOR 100 . )
Speed  Xds BUSY XA Eror |XAxs Move Qe cunent spesd
averide Status(Acce o 100pps

25 leration)
K04200
Xfods BUSY
END

38
a) Devices Used

Device Description

P0008 Axis X error reset, output inhibition cancel switch

P0009 axis X floating origin switch

PO00OA axis X indirect start switch

P0O00C axis X speed override switch

K4200 Signal during axis X operation

K4201 Error signal of axis X

K420C axis X acceleration signal

K420D axis X constant speed signal
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(2) XEC
When error occurs, resets ervor and cancels ouptut inhibition
| INSTB
010 FRARET21 APM_RET
—P| |} REQ ~ DOMEF ¥_R3T_DONE
ErrorReset RS
lll Error

0 {BASE  STATL X_RST_STAT

0 J5L0T
0 ELEAR
1 4 IMH_
] OFF
Sets axis & floating origin
| INSTIO
HEURN| FRAET20 AKRET21 AFM_FLT
—— | Fd |1 REQ ~ DOMEF *_FLT_DONE
Floating  Hhwis BUSY Khwis
| origin W Errar

0 {BASE  STATL %_FLT_STAT

0 {5L0T

0 {BR1E

beiis # indirect start

INSTE3
glx0.1.2 BKRET20 HHHET21 APM_IST
S 1/ |/ RECQ OOMEE  #_1ST_OOME
Indirect  ¥hwis BUSY T
start Error

0 {BASE STATE #_IST_STAT

0 J5L0T
0 JhR1S
1 JSTEP
Override current speed into 1000pps
) INST24
BI04 FKHET20 FHHET21 BRAETIZ 4PM_30R
—FP | |} |/} || REQ DOMEL  SOR_DOME
Speed Whesis BUSY s Hheis Move
Override Errar | Statusihcc

eleration)

FRAETI3
0 {BASE STATI SOR_STAT
Hheis Move
Status(Con
| stant]
0 J5LaT
0 KIS
oo 4S0R_
] SPD
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a) Devices Used

Device Description
%I1X0.1.0 Axis X error reset, output inhibition cancel switch
%I1X0.1.1 axis X floating origin switch
%I1X0.1.2 axis X indirect start switch
%IX0.1.4 axis X speed override switch
%KX6720 Signal during axis X operation
%KX6721 Error signal of axis X
%KX6732 axis X acceleration signal
YKX6733 axis X constant speed signal

(3) Operation Data Setting

Operation
coordinat Control Operation | Operation Target position Acc./Dec. > Dwell time
Step No. Repeat step M code speed
es pattern pattern type [pulse] No. [ms]
[pls/s]
Absolut| Position .
1 End Single 0 100000 0 1 5000 100
e control

(4) Operation Sequence
*P0009/%1X0.1.1 (floating origin) switch On : set as the floating origin at the current position.
*PO00A/%I1X0.1.2 (indirect start) switch On : axis X indirectly starts step 1.
*P000C/%IX0.1.4 (speed override) switch On : overrides the current speed to 1000pps during
acceleration or constant speed operation of axis X.

7.2.12 Position Override

» The program example of position override during operation is as follows.

(1) XBM/XBC
PDE[?B KE:‘QF'I [ cLr 0 0 1 I_ In case of emor, emor
Erorreset  Xfis Emo ' reset, output inhibit
. grel wis Emror cancel
" | Pooos  kos200  koszot | - 1
——P} {71 {/1 FLT - - set X axis Flosting
FLT Khfods BUSY  Xfuis Emor origin
g| command
POODA K04200 KD4201 . =
P —— /1 [T 0 : I
Indrect  Xfws BUSY  Xfds Eror K ands indirect start
18] start
POOOC K04200 KD4201 KD420D . T oo
—P| | | 1/} || _ror : : oo [}
Posttion  Xfds BUSY  Xfwdis Emor  Xfwis Move ':)D";I}g?ftgur.rﬂm
overide Status(Con pasition to BULLY
25] stant)
o END
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a) Devices Used

Device Description

P0008 Axis X error reset, output inhibition cancel switch

P0009 axis X floating origin switch

POOOA axis X indirect start switch

P0O00C axis X position override switch

K4200 Signal during axis X operation

K4201 Error signal of axis X
K420D axis X constant speed signal
(2) XEC
When error occurs, resets ervor and cancels ouptut inhibition
INSTB
010 FRARET21 APM_RET
Pl |} REQ ~ DOMEF ¥_R3T_DONE
ErrorReset RS
lll Error

0 {BASE  STATL X_RST_STAT

0 J5L0T

0 BN

1 4IMH_

OFF

Sets awxis & floating origin
IMSTIO
RN FRAET20 AKEET21 AFM_FLT
1 ] A1 | 21

— | ]/t T REQ ~ DOMEF *_FLT_DONE
Floating  Hhwis BUSY Khwis
| arigin 50 Errar

0 {BASE  STATL %_FLT_STAT
0 {5L0T

0 {BR1E
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beis A indirect start

IHST23
2lx0.1.2 SHHET20 EKAET21 APM_IST
S— |/ 1/ REC ~OOMEL  X_1ST_DOME
Indirect  Rhwis BUSY his
start Error

I {BASE STAT X_IST_STAT

0 {SL0T
0 JAHIS
1 {STEP
Override position into BO00D
IHSTZh

218014 IRRET20 RKRETE ARG APM_POR
I } ! || REQ DOMER  POR_DOKE

—l I I I =f| 1|
Position  Rhxis BUSY  BAszis  Bhxis Move
Override Error Status(Con
stant)

I {BASE  STATL POR_STAT

0 suor
0 IS
Bo0mn (PR
a) Devices Used
Device Description

%I1X0.1.0 Axis X error reset, output inhibition cancel switch

%I1X0.1.1 axis X floating origin switch

%I1X0.1.2 axis X indirect start switch

%IX0.1.4 axis X position override switch

%KX6720 Signal during axis X operation
%KX6721 Error signal of axis X

YKX6733 axis X constant speed signal

(3) Operation Data Setting

Operation
coordinat Control Operation | Operation Target position Acc./Dec. > Dwell time
Step No. Repeat step M code speed
es pattern pattern type [pulse] No. [ms]
[pls/s]
Absolut| Position .
1 End Single 0 100000 0 1 5000 100
e control

(4) Operation Sequence
*P0009/%1X0.1.1 (floating origin) switch On : set as the floating origin at the current position.
*PO00A/%1X0.1.2 (indirect start) switch On : axis X indirectly starts step 1.
*P000C/%IX0.1.4 (position override) switch On : overrides the current position to 60,000 when the
current position is below 60,000.
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7.2.13 Speed Override with Position

» The program example of positioning speed override during operation is as follows

(1) XBM/XBC
POO0S KD4201 . .
T |} ] CLR | 0 1 I_ Inpcaeeoferrpr._e_rrnr
. En'ogr:eleet i Emor cmi?;Ielompm inhibit
" | Poms  koazn  kndzm - -
Pl /1 /1 FLT - - I— set X ads Floating
FLT H¥fods BUSY  XAuds Emor origin
e command
il iy iy (s 5 5 ]
e X BUSY Xk fror ' K @is indrect start
18] start
_P?E[?D KDE‘QIDD KEE,?P K[‘.\;lZ?D PSO 0 | 50000 5000 l_ -
P50 Xfods BUSY  Xfeds Emor ){S—{:fuidg‘;ﬁ é)o,;trlnocll;amc U,FEE:'?:
25 G‘talﬂ:
END
a) Devices Used
Device Description
P0008 Axis X error reset, output inhibition cancel switch
P0009 axis X floating origin switch
POO0A axis X indirect start switch
PO00OD axis X positioning speed override switch
K4200 Signal during axis X operation
K4201 Error signal of axis X
K420D axis X constant speed signal
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(2) XEC
When error occurs, resets ervor and cancels ouptut inhibition
| INSTB
010 FRARET21 APM_RET
—P| |} REQ ~ DOMEF ¥_R3T_DONE
ErrorReset RS
lll Error

0 {BASE  STATL X_RST_STAT

0 J5L0T
0 ELEAR
1 4 IMH_
] OFF
Sets axis & floating origin
| INSTIO
HEURN| FRAET20 AKRET21 AFM_FLT
—— | Fd |1 REQ ~ DOMEF *_FLT_DONE
Floating  Hhwis BUSY Khwis
| origin W Errar

0 {BASE  STATL %_FLT_STAT

0 {5L0T

0 {BR1E

iz ¥ indirect start

| INST23
X012 FKHRET20 FKHET21 APM_ ST
P {7} {41 REQ ~ DOMEL  %_IST_DONE
Indirect  Xhwis BUSY Kiis
start Error

0 {BASE  STATL  X_IST_STAT

0 {5L0T
I PR
1 {STEP

Override speed into 5000 when current postion becomes SO000

| INSTZ26
FI¥0.1.5 FERET20 FEREV21 FKREVI3 APM_PS0
} || 171 || REQ ~DOWEE  PSO_DOME
Speed iheis BUSY Kibis ihiis Move
override Error Status(Con
with stant]
position

0 {BASE  STATL PSO_STAT

I 45007

0 {hR1E

moooo qPs0_

] A400R
BO00 RS0

] 3P0
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a) Devices Used

Device Description
%1X0.1.0 Axis X error reset, output inhibition cancel switch
%I1X0.1.1 axis X floating origin switch
%IX0.1.2 axis X indirect start switch
%I1X0.1.5 axis X positioning speed override switch
%KX6720 Signal during axis X operation
%KX6721 Error signal of axis X
%KX6733 axis X constant speed signal

(3) Operation Data Setting

Operation
coordinat Control Operation | Operation Target position Acc./Dec. ? Dwell time
Step No. Repeat step M code speed
es pattern pattern type [pulse] No. [ms]
[pls/s]
Absolut| Position .
1 End Single 0 100000 0 1 10000 100
e control

(4) Operation Sequence
*P0009/%1X0.1.1 (floating origin) switch On : set as the floating origin at the current position.
*PO00A/%1X0.1.2 (indirect start) switch On : axis X indirectly starts step 1.

*P000D/%IX0.1.5 (positioning speed override) switch On : overrides the current speed to 5000 when

the current position reaches 50,000.

7.2.14 Speed, Position, and Parameter Teaching

» The program example of teaching of speed, position, and operation parameter is as follows
(1) XBM/XBC

P0008

W42

fel-] -
P | ' IE
posisian HAas Errar -
fma =
P0003 ¥0s200 ¥ - L
— ! - =
FL XA B Ko Brrar o
o =
0004 XS0 ®OE201 =T I_
I
:i R V_: s . V_: I i
inchirect o= BUS Ao Brrar
P000E XS0 ®OE201
DA ®0534
e} e n e |
speed HAocs BUSY | MAsos Emrar HAogs
smaching Sneplil
Speed
F
PO00E XS0 ®OE201
[P J—
Y 1 I DMOV @ oz |
pamiio ocis B Ao e Hhacs
fmachiny Siepl
. i
P00 ¥0s200 L] pp —
| 1l 1l MO 0 ez ||
parameter ocis BLI- (A En Wi
fimad Speed
knj -
Mo % ez ||
(oo
WO W ¥Dass I_
(Ao
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a) Devices Used

Device Description
P0008 Axis X error reset, output inhibition cancel switch
P0O009 axis X home return switch

POOOA axis X start switch

POOOE axis X speed teaching switch

POOOB axis X position teaching switch

POOOF axis X parameter teaching switch

K4200 Signal during axis X operation

K4201 Error signal of axis X

K534 ~ K535 axis X step 1 operation speed

D0100 ~ D0101 | axis X speed change data (3000)

K530 ~ K531 axis X step 1 target position

D0100 ~ D0101 | axis X speed change data (5000)

K452 ~ K453 axis X speed limit

K454 axis X deceleration time
K455 axis X acceleration time
D0100 ~ D0101 | axis X speed limit setting data (10000)
D0102 axis X deceleration time 1 setting data (50)
D0103 axis X deceleration time 1 setting data (50)
(2) XEC
hen error occurs, resets error and cancels ouptut inhibition
INSTE
$1H0.1.0 gKHET2I APN_RST
P} | REQ ~OOME} %_RST_DOME
ErrorReset nheis
&l Error

0 {BASE  STATL % _RST_STAT

0 J5L0T
0 JBK1S
1 JIHH_
OFF
Sets axis ¥ floating origin
INST10
HEITRN AKHET20 EKAET21 APM_FLT
—— | |/ 1/ REQ  DOMEL ¥_FLT_DOME
Floating  Whwis BUSY  Xdwis
| origin W Errar

0 {BASE STATL % _FLT_STAT

0 {5L0T

0 13
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d=is # indirect start
[MsT23
a¥0.1.2 AKRET20 AKHET21 APM_IST
{F | |41 |,/ REQ ~ OOWEL ¥_I5T_DOKWE
Indirect  Hksis BUSY Rl
start Error
1] JB&SE  STAT| ¥_IST_STAT
1] JsL0T
1] EEEAR
1 JSTEP
RN AKRET20 AKHET21 MOYE
P /] /] Wm0 B0
Spead Hhwis BUSY Bl
teaching Error
b i sh_Step
01 _speed [N OUT L EKD267Y
s
Stepll
Speed
A T AKRET20 AKHET21 MOYE
{F | { /1| |,/ EN  ENO |  EMO_1
Position  Hhwis BUSY Bl
teaching Error
beigh_Step
0 _positio
n 4 IN OUT | 3KD265
Al
Step0l
Pozition
aln0.1.7 BKRET20 HKRET21 MOYE
P |/} 1/ EN  EMD | EHO_Z
Parameter  wdwis BUSY Ais
teaching Errar
e isX_Spee
d_limit 4 IH OUT L %KD226
Hvis
Speed
i Limit
MOYE
EN  EWD | EHWO_3
! s (s _hoce
leration_T
iz 1IN OQUTE  EKW4R4
Al
boce | erat
i on Time 1
MOYE
EH  EWD|  EHWO_4
! beis_ddece
leration_T
ime 1IN OUTE  EKW4E5
Al
Decelerati
i on Time 1
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a) Devices Used

Device Description
%I1X0.1.0 Axis X error reset, output inhibition cancel switch
%IX0.1.1 axis X home return switch
%IX0.1.2 axis X start switch
%1X0.1.6 axis X speed teaching switch
%1X0.1.3 axis X position teaching switch
%1X0.1.7 axis X parameter teaching switch
%KX6720 Signal during axis X operation
%KX6721 Error signal of axis X
%KD267 axis X step 1 operation speed

AxisX_Step01_Speed axis X speed change data (3000)
%KD265 axis X step 1 target position
AxisX_Step01_Position | axis X speed change data (5000)
%KD266 axis X speed limit
%KWA454 axis X acceleration time
%KW455 axis X deceleration time
AxisX_Speed_limit axis X speed limit setting data (10000)
AxisX_acceleration_timel | axis X acceleration time 1 setting data (50)
AxisX_deceleration_timel | axis X deceleration time 1 setting data (50)

(3) Operation Data Setting

Operation
Step 5 Control Operation Operation Target position Acc./Dec. ® Dwell time
coordinates Repeat step M code speed
No. pattern pattern type [pulse] No. [ms]
[pls/s]
. Position
1 | Relative control End Repeat 1 10,000 0 1 1000 100

(4) Positioning Basic Parameter Setting

Parameter Set value

Speed limit 100,000
Acceleration time 1 100
Deceleration time 1 100
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(5) Operation Sequence
*P0009/%1X0.1.1 (floating origin) switch On : set as the floating origin at the current position.
*PO00A/%I1X0.1.2 (indirect start) switch On : axis X indirectly starts step 1.
- speed : 1,000[pps]
- target position : 10,000[Pulse]
- acceleration/deceleration time : 100[ms]
*PO00E/%IX0.1.6 (speed teaching) switch On after positioning is completed: speed of step 1
changes to 3,000[pps].
*PO00A/%IX0.1.2 (indirect start) switch On : axis X indirectly starts step 1 again.
- speed : changes to 3,000[pps] and operates.
- target position : 10,000[Pulse]
- acceleration/deceleration time : 100[ms]
« PO00B/%IX0.1.3 (position teaching) switch On after positioning is completed: the target position of
step 1 changes to 5,000.
*P000A/%IX0.1.2 (indirect start) switch On : axis X indirectly starts step 1 again.
- speed : 3,000[pps]
- target position : changes to 5,000[Pulse] and operates.
- acceleration/deceleration time : 100[ms]
» POOOF/%IX0.1.7 (parameter teaching) switch On after positioning is completed: positioning basic
parameter is changed.
*P000A/%IX0.1.2 (indirect start) switch On : axis X indirectly starts step 1 again.
- speed : 3,000[pps]
- target position : 5,000[Pulse]
- acceleration/deceleration time : changes to 50[ms] and
operates.

» Permanent Storage of Teaching Data
- If you have changed the operation data and parameter by using the DMOV instruction, you need
to use the WRT instruction to save the changed value in the flash memory. Otherwise, it is
initialized to the value saved in the previous flash memory when the power is off or the mode is
changed.
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Chapter 8 Troubleshooting Procedure

This chapter describes the errors that occur during the use of XGB PLC and the built-in positioning function, the
method of finding the cause of the error, and the actions to take.

8.1 Basic Procedure of Troubleshooting

Although t is important to use a highly reliable device for normal operation of the system, it is important as
well how to deal with a trouble quickly.

In case of a trouble, if you want to restart the system, it is critical to find the cause of the trouble and take an
action as soon as possible. The basic troubleshooting points you need to keep in mind are as follows.

(1) Check with Naked Eye
Check the following with your naked eye.
¢ Operation of the machine (in motion, not in motion)
¢ Power supply — whether the rated voltage is normally supplied to XGB PLC
¢ Condition of the input and output devices
e Distribution (input and output lines, communication cables, expansion)
e Check the Indicators (PWR LED, RUN LED, STOP LED, input and output LED), and access the
peripheral devices to check the PLC operation and program contents.

(2) Trouble Check
When you manipulate the device as follows, observe how the trouble develops.
e Turn the operation mode switch to STOP and turn On / Off.

(3) Supposition of the Cause of Trouble
Suppose which of the following the cause of the trouble is.
e Whether the cause is in the PLC or an external device
o If the trouble is in the PLC, decide whether it is the trouble of the basic unit or other expansion modules.
¢ In the former is the case, decide whether there is a problem with the PLC parameter/program or
hardware.
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8.2 Check by Using the LED

If there is trouble in using the XGB built-in positioning function, you can roughly presume the cause of the
trouble by checking the LED of XGB PLC. This chapter describes the LED related to the trouble of the
positioning function. With respect to the trouble that occurs during use of other functions of the basic unit, refer
to ‘Hardware section of the XGB Manual.’

8.2.1 LED Check

If there is trouble during use of the positioning function, check the status of PWR LED, RUN LED and
ERR LED of XGB PLC, and check the LED of the input and output contact point related to positioning.

SEEREE
fremesie
nnacas
|
\\I_\.T_l__f LE,
(1) PWR LED Check
Check the PWR LED status and take the following actions.
LED PLC trouble Actions to take
on » Rated voltage is normally supplied to|]* The power supply is normal, so check whether|
XGB. there is another cause.
* One of the following might be the|* Check the voltage and current of the power
cause. supply.
Flashin - Rated voltage/current set for thels Remove the input and output lines, re-supply
g XGB is not being supplied. power and check again.
- Problem with the PLC hardware - If there still is the same problem, contact the
- Problem with external lines A/S office or customer center.
P i t bei lied. . .
ower.ls not being §upp ' * Check whether rated voltage is being normally
e Supplied voltage is lower than the .
rated voltage supplied to the PLC.
Off « The cable is severed. ;:L:Ztgg:;nrarzlle)/nt'seljrppl|ed, contact an A/S office or|
« There is a problem with the PLC '
hardware.




Chapter 8 Troubleshooting Procedure

(2) RUN LED Check

LED PLC trouble Actions to take
On * The program is being normally » Check whether there is another cause.
operated.
» The program has stopped.
off | The running of the program has - Check the ERR LED to find whether it is
stopped. because of an error or the operation mode is
STOP.

(3) ERR LED Check

LED PLC trouble Actions to take
on A problem with the PLC hardware e There is a problerr_1 with the PLC hardware,
so contact an A/S office or customer center.
fla(sgr:Jilr(I:g « Serious trouble that makes
(0.1 sec) operation impossible * Access XGB with XG5000, execute ‘Online’ >
Flashing ‘PLC error/warning’, check the error and
Slow . _ warning, and remove the cause.’
X e A minor problem with
flashing operation continuin
(0.5 sec) P 9
. . . « The program is being normally run, so check
on The program is being normally run. whether there is another problem.

(4) Positioning Output LED Check
If no problem is found as a result of the check of the LED, check the LED of the output contact point

related to the positioning function, and take the following actions.

(a) When the pulse output mode is the PLS/DIR mode

Signal | Contact point LED Error and actions to take
status
Fast * Pulse is being normall}/ output by thel positio.ning function.
flashing » Check whether there is a problem with the lines of the XGB
P20,P21 and motor driver.
(XBM, XBCH) * Pulse is not being normally output.
- Positioning operation has finished (normal).
Pulse P40,P41 - Start the next operation instruction.
output (XBCS) - There is an error that makes positioning operation
Off impossible.
Q00,Q01 - Check the positioning error code and remove the
(XECH,XECS) cause.

 For the method of check the error code, refer to Appendix
1.1.
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LED Output

Error and actions to take
status level

Signal | Contact point

Low |« Direction signals are being output in the normal
Active |direction (normal).

 Direction signals are being output in the reverse
direction (normal).
* Pulse is not being normally output

On HIGH - Positioning operation has finished (normal)
Active -> Start the next operation instruction.
P22 P23 - There is an error that makes positioning
XBM., XBCH operation impossible
( ) - Check the positioning error code and remove the
Direction|  P42,P43 cause.
output (XBCS) * Direction signals are being output in the reverse
direction (normal)
(XEQCC:)Ii’gICEBC,:S) * Pulse is not being normally output
’ Low - Positioning operation has finished (normal)

: —> Start the next operation instruction.
Active : e
Off - There is an error that makes positioning
operation impossible
- Check the positioning error code and remove
the cause.

HIGH [+ Direction signals are being output in the normal
Active |direction (normal).

(b) When the pulse output mode is the CW/CCW mode

Ccw CCW
Signhal | contact contact Error and actions to take
point point
Off * CW pulse is being normally output (normal).
Flashing
Flashin » The pulse is being abnormally output.
9 - Contact an A/S office or customer center.
CW outpu * Pulse is not being output (normal).
- Positioning operation has finished (normal).
Off -> Start the next operation instruction.
Off - There is an error that makes positioning operation impossible.
- Check the positioning error code and remove the cause
Flashing |+ CCW pulse is being normally output (normal).

« If PWR, RUN, and ERR LED are all off, there is a problem with the internal operation system of
XGB. In such a case, XGB PLC cannot normally operate, so inquire of the customer center.
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8.3 Check by Error Code

If there is found to be an error as a result of the check of the LED related to positioning, access XGB with
XG5000, check the positioning error code, and remove the cause.

This chapter only describes how to check the positioning error codes. With respect to the details of error
codes and actions to take, refer to Appendix 1.1.

8.3.1 How to Check Error Codes

The built-in positioning error code can be checked by using the XGB positioning monitoring package
or the positioning error code device of area K in the following procedure.

(1) Positioning Monitoring Package
(a) Access PLC with XG5000.

(b) Select ‘Monitor’ > ‘Special Module Monitor’ - ‘Positioning Module,” the following monitoring
package is executed. Select ‘Start Monitor’ at the left bottom, you can check the error code.

I Positioning
Comeand Flrba | Ovhm = A
Indroct Sit | Step 1R ]
[ 1- Rleset/Dutput Enabis @
Pea Op
Spd :
Dreeel I
Dnach Shat Mosds
A Tee Ha 1 Indicates cument
Cirdrafe -] ol code
Contsal
M Code OIFF [Rn ]
Dec Stop | Time ) ma [ Fan |
EMG Siop [fan]
SpdOvemsds | Snd 1
Poslwmnds | Pos 0 pis [P ]
Sodd Ovemde wih | Pos Op E]
Piaition Spd 1 pd
Htee Fietuas [Fn]
LT
P Pressl Pt I i [_J:I
Sxmt Step No Step 1[Ran ]
Irechesg Vi 1 pit [ |
106 T . = lI Eat. Sigralituay Hlloag Sagrad it Signal
W T ) ] ) A Upesst Lied [P1/P3 0FF o
Ilmlampl ) Kl ke YAl Dt ]
Menior curent_J ) i (e

(2) Positioning Area K
(a) You can check the error code by using the device monitor function of XG5000.
(b) To check the error code of the XGB positioning function, monitor the following device. About
how to use the device monitor, refer to the manual of XG5000.

Area K address Data size
Axis X K427(%KW427) Word
Axis Y K437(%KW437) Word
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8.4 Check of Motor Failures

If the motor does not work despite there being no problem after the check according to the procedure
described above, check the following.

8.4.1 If the Motor Doesn’t Work

(1) Lines between the XGB and Motor Driver

» Check whether the lines between XGB and servo motor driver are connected rightly.

* For the specifications of the input and output of XGB, refer to Chapter 2.

* For examples of wiring between XGB and the motor driver, refer to Appendix 3.

« If you use a motor driver that is not addressed in this manual, refer to the manual of that motor driver.

(2) Setting of the Motor Driver

« If there is no problem with the wiring, check whether the input pulse of the motor driver is the same as
that of the XGB.

» XGB only supports the open collector type. Check whether the motor driver you are using can
accommodate the type, and check the setting of the motor driver.

(3) Check of the Motor Driver

« If no problem is found as a result of the procedure above, check whether pulse is actually supplied to
the motor driver by using the oscilloscope. If the motor driver isn't working despite the pulse actually
being supplied, refer to the manual of the motor driver and check whether there is an error of the
driver.
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Appendix 1 List of Error Codes

1.1 List of PLC Error Codes

The general error codes that might occur during XGB operation are as follows.
To check the error codes, access XGB with XG5000 and execute ‘online’ = ‘PLC error/warning’ menu.

. LED Detected
Code Cause Action to take Type :
status during
There is a problem with the ) ) 0.5 second
23 Re-download and run the project Minor ) RUN
program to run Flicker
Reset
0.5 second
24 | Over IO parameter - : , Minor RUN mode
P Check the preservation by reading I/O parameter or basic Flicker conversion
parameter according to the error code type. If there is a
problem, correct it to Write with PLC and check the operation. Reset
25 | Over basic parameter If the problem still goes on, replace the basic unit. Minor 0.5 second RUN mode
Flicker conversion
The module set in I/O parameter )
Correct the 1/O parameter for it to match the actually mounted ) 0.5 second RUN mode
30 does not match the actually o Minor ) conversion
module and write with PLC. Flicker
mounted module.
Module is removed or another
. ) ) 0.1 second
31 module is mounted during Turn OFF -> ON. Serious Flicker Every scan
operation
Data of input and output
A ) ) 0.1 second
33 modules during operation are Serious Flicker Scan end
not normally collected Replace the module and restart it after checking the input and
Data of special/comm.. module output where the error took place by using XG5000.
0.1 second
34 during operation are not Serious Flicker Scan end
normally collected
Number of additionally mounted | No more than 7 layer can be added, remove the excessively ) 0.1 second
38 Serious ) Every scan
modules exceeded added modules and restart. Flicker
PLC CPU operation overload or | 1) If repeated when resupply power, call A/S. . 0.1 second ’
39 , P ) ) ifrep ) . PPy P Serious i Any time
failure due to noise or hardware | 2) Carry out noise action. Flicker
Program scan time durin
9 ) g Check the scan delay monitoring time of the basic parameter, ) 0.5 second Program
40 operation exceeds the set scan o Minor ) runnin
o and modify it or the program and restart. Flicker 9
delay monitoring time
a1 Operation error during sequence | Check the step where the operation error took place, remove Minor 0.5 second Program
program the cause and restart. Flicker running
o Modify the timer index program, write the program and ) 0.5 second
44 Timer index use error Minor ) Scan end
restart. Flicker
Serious failure is detected in ) ) )
) Refer to the serious failure detecting error flag of external ) 0.1 second
50 external device due to sequence ) . Serious ) Scanend
device, repair it and restart. Flicker
program
) Remove the cause of error that started the E-STOP function ) 0.1 second Program
60 E_STOP function performed ) Serious ) runnin
in the program and re-supply power. Flicker 9
500 Data memory backup error Re-supply power. (converted to STOP mode in remote mode) Warning 1 second Flicker Power On
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1.2 List of Positioning Error Codes

Error code that can be occurred in the XGB positioning is as follows.

The user can check error code through XGB dedicated positioning monitoring package or K area (X axis: K427, Y axis: K437). Error code
occurs according to dedicated K area applied at starting.

For checking the relationship between positioning parameter and dedicated K area, refer to ch.3.2.

Error
code

Description Operation Countermeasures

101 | Exceeding the max speed range of basic parameter Stop | Change the max speed value

Exceeding the bias speed of basic parameter
102 | 1) bias speed 2 Speed limit Stop | Re-adjust it lower then the max speed of basic parameter.
2) bias speed =0

ACC time setting error

103 | 1) ACCtime > 10,000 Stop | Re-adjust ACC time of basic parameter lower than 10,000
2) Jog ACC time > 10,000
DEC time setting error

104 | 1) DEC time > 10,000 Stop | Re-adjust DEC time of basic parameter lower than 10,000
2) Jog DEC time > 10,000

105 Setting non use dedicated positioning at parameter Stop | Setting dedicate positioning.

Expansion parameter soft upper/lower limit error i o L
111 Stop | Re-adjust S/W upper limit equal to or larger than the lower limit.
* S/W upper > S/W lower

Manual operation parameter jog high speed range
exceeding error

121 1) Jog high speed < bias speed

2) Jog high speed > > max speed

3) Jog high speed =0

4) Jog high speed < Jog low speed

Stop | Re-adjust to be max speed=jog high speed=bias speed

Manual operation parameter jog low speed range

exceeding error

1) Jog low speed < bias speed
122
2) Jog low speed > max speed
3) Jog low speed =0

Stop | Re-adjust to be jog high speed2jog low speed= 1.

4) Jog low speed > Jog high speed

Manual operation parameter inching speed range

123 | exceeding error Stop | Re-adjust to be max speed = inching speed = bias speed
1) inching speed < bias speed
2) inching speed > > max speed

131 Home return parameter home return mode value range Stop Re-adjust to be 0 < home return parameter < 3.
exceeding error (1:Doglorigin(On)  2:upper/lower limit/origin ~ 3:DOG)

132 Home return parameter home return address range Stop Re-adjust to be S/W upper limit = home return address= S/W lower
exceeding error limit

Home return parameter home return high speed range

133 exceeding error

St Re-adjustto b d =h turn high d = bi d
1) home returm high speed < bias speed op e-adjust to be max speed =home return high speed 2 bias spee

2) home return high speed > max speed

Home return parameter home return low speed range

exceeding error ot Re-adjust to be home return high speed =home return low speed3
op

134
1) home return low speed < bias speed bias speed

2) home return low speed > home return high speed

Home return dwell time out error of home return parameter ] )
135 . Stop | Re-adjust dwell time lower than 50000.
» Home return dwell time > 50,000
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Error o . Sl
code Description Operation ountermeasures
Home return ACC time setting error i )
136 ) Stop | Re-adjust home return ACC time lower than 10,000
* Home return ACC time > 10,000
Home return DEC time setting error . )
137 ) Stop | R-adjust home return Dec time lower than 10,000.
* Home return DEC time > 10,000
151 | Operation speed ‘0’ setting error of operation data Stop | Set operation speed over ‘0.
Operation speed of operation data exceeding the max ) )
152 Stop | Re-adjust to be max speed = operation speed.
speed
Operation speed of operation data set lower than bias . . )
153 Stop | Re-adjust to be operation speed = bias speed.
speed.
154 | Exceeding dwell time setting range of operation data Stop | Set dwell time lower than 50000.
155 Exceeding end/continuous/sequential setting range of ot Re-set operation pattern of operation data as one of 0:end
0
operation data P 1:continuous or 2:sequential
] ] ] ] Check whether command axis was not operating at the time of
201 | Home return command is unavailable during operation Stop
home return command.
202 Home return command is unavailable in case of ‘no output’ ot Check whether command axis was not in ‘no output’ status at the
0
status. P time of home return command.
211 Floating origin setting command is unavailable during ot Check whether command axis was not operating at the time of
. op . - .
operation. floating origin setting command.
, ) ) ) ) Check whether command axis was not operating at the time of
221 | Direct start command is unavailable during operation. Stop ,
direct start command
292 Direct start command is unavailable in case of ‘no output’ ot Check whether command axis was not in ‘no output’ status at the
0
status. P time of direct start command.
, ) ] ) Check whether M code of command axis was not On at the time
223 | Direct start command is unavailable in case of M code On Stop ,
of direct start command.
, ) ] ) o , Absolute coordinate operation is not available without origin set.
Direct start command is unavailable without origin set in ] o
224 i Stop | Check whether operation data to operate and the current origin
absolute coordinate.
set.
) ) ) ) ) Operati | Check whether command axis was not operating at the time of
231 | Indirect start command is unavailable during operation o
on indirect start command.
232 Indirect start command is unavailable in case of ‘no output’ ot Check whether command axis was not in ‘no output’ status at the
0
status. P time of indirect command.
233 Indirect start command is unavailable in case of M code ot Check whether M code signal of command axis was not On at the
0
On. P time of indirect start command.
) ) ) ) . ) Absolute coordinate operation is not available without origin set.
Indirect start command is unavailable without origin set in ] B
234 i Stop | Check whether operation data to operate and the current origin
absolute coordinate.
set.
236 Continuous operation of indirect start is unavailable in ot Re-set single or continuous operation if operation data control
op .
speed control. method is speed
a1 Linear interpolation start is unavailable when main axis of | Operati | Check whether main axis was not operating at the time of linear
linear interpolation s operating. on interpolation command.
242 Linear interpolation start is unavailable when sub axis of | Operati | Check whether sub axis was not operating at the time of linear
linear interpolation is operating. on interpolation command.
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Error o . Sl
code Description Operation ountermeasures
2a4 Linear interpolation start is unavailable when main axis of 5t Check whether main axis was not in ‘Output disabled’ status at
. . N . op . . . '
linear interpolation is in ‘Output disabled’ status. the time of linear interpolation command.
245 Linear interpolation start is unavailable when sub axis of 5t Check whether a sub axis was not in ‘Output disabled’ status at
. . S . op . . . .
linear interpolation is in ‘Output disabled’ status. the time of linear interpolation command.
247 Linear interpolation start is unavailable when the M code 5t Check whether M code signal of main axis was not On at the time
) i . ) o op . ) )
signal of linear interpolation’s main axis is On. of linear interpolation command.
248 Linear interpolation start is unavailable when M code 5t Check whether M code signal of sub axis was not On at the time
) i . ) . op . ) .
signal of linear interpolation’s sub axis is On. of linear interpolation.
i o o , Absolute coordinate operation is not available without origin set.
Absolute coordinate positioning operation is unavailable ) .
250 . ) ) ) o Stop | Check whether operation data to operate and the current origin
when the origin of linear interpolation sub axis is not set. .
set.
o o ) Absolute coordinate operation is not available without origin set.
Absolute positioning operation is unavailable when the i .
251 S ) ] o Stop | Check whether operation data to operate and the current origin
origin of linear interpolation’s sub axis is not set. .
set.
Main axis and sub axis of linear interpolation are set ] ] ) ]
253 | . Stop Re-set the axis date as 3 of linear interpolation command.
incorrectly.
] ] o ] Check whether the target position of operation data of a step for
Linear interpolation is not available when the target ) ) ) )
257 . o - Stop [ linear interpolation was not the present status in case of absolute
position of main axis does not have a target position. i ) )
coordinate or set to ‘0" in case of Incremental coordinate.
] ] S ) ] o Check whether the control method of main axis operation data
Linear interpolation is unavailable when main axis is ] ] ) )
258 ) Stop |[step for linear interpolation operation was not set by speed
controlling speed.
control.
259 Linear interpolation is unavailable when sub axis is 5t Check whether the control method of sub axis operation data step
. op . . '
controlling speed. for linear interpolation was not set by speed control.
) ) ) | Check whether an axis with error was not contained in concurrent
Concurrent start command is unavailable during | Operatio ) )
291 . start command and whether there wasn't any operating axis at the
operation. n .
time of the command
) ] ] Check whether an axis with error was not contained in concurrent
Concurrent start command is unavailable in ‘no output’ ) )
292 ot Stop | start command and whether it was not in ‘no output’ status at the
status.
time of the command.
) ) ) Check whether an axis with error was not contained in concurrent
Concurrent start command is not available with M code ) )
293 o Stop | start command and whether M code signal was not On at the time
n
of the command.
Concurrent start command is unavailable without origin o
294 t Stop | Concurrent start command with origin set
se
296 | When concurrent start command axis is incorrectly set. Stop  [Re-set the axis date as 3 of concurrent start command
301 Speed/position switching command is unavailable while St Check whether an axis did not stop at the time of speed/position
0
not operating. P switching command.
302 Speed/position switching command is unavailable while 5t Check whether an axis was not in speed control status at the time
. op . .
not controlling speed. of speed/position switching command.
304 Speed/position switching command is unavailable without 5t Check whether operation had a move(amount) at the time of
. op . .
target position. speed/position switching command.
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linear interpolation operation.

Error o 0 ti Count
. Description peration ountermeasures
211 Position/speed switching command is unavailable while not ot Check whether an axis did not stop at the time of position/speed
0
operating. P switching command.
a1 Position/speed switching command is unavailable On a sub ot Check whether an axis was operating as a synchronic operation
0
axis of synchronic operation. P sub axis at the time of position/speed switching command.
214 Position/speed switching command is unavailable during Onerati Check whether an axis was not in linear interpolation operation at
eration
linear operation. P the time of position/speed switching command.
) ) ) ) Check whether it was not operating at the time of DEC stop
321 DEC stop command is unavailable while not operating. Stop
command.
] ] o ] ] Check whether it was not jog-operating at the time of DEC stop
322 DEC stop command is not available during jog operation. Operation
command.
" Position synchronic command is not available during Onerati Check whether an axis was not in operating at the time of position
eration
operation P synchronic command
a2 Position synchronic command is unavailable in ‘no output’ ot Check whether an axis was not in ‘no output’ status at the time of
0
status. P position synchronic command.
23 Position synchronic command is unavailable with M code ot Check whether M code signal of an axis was not On at the time of
0
On. P position synchronic command.
. ) ) ) ) . Absolute coordinate operation is not available without origin set.
Position synchronic command is unavailable without origin ) .
344 . Stop Check whether operation data to operate and the current origin
set.
set.
26 Position synchronic command is unavailable without origin St Check whether main axis was without origin set at the time of
0
of main axis set. P position synchronic command.
247 There is an error of setting main/sub axis of position ot Check whether main axis of position synchronic command was not
0
synchronic command. P set equally with command axis.
Speed synchronic command is unavailable during . Check whether an axis was not operating at the time of speed
351 ) Operation )
operation. synchronic command.
25 Speed synchronic command is unavailable in ‘no output’ ot Check whether an axis was not in ‘no output’ status at the time of
0
status. P speed synchronic command.
) ) ) ) Check whether M code signal of an axis was not On at the time of
353 Speed synchronic command is unavailable with M code On Stop )
speed synchronic command.
There is an error of main/sub axis setting of speed
255 synchronic command. St Check whether the main axis of speed synchronic command was
0
1) main/ sub axis were set equally P not set equally with command axis.
2) set of main axis >5
256 There is an error of synchronization ratio setting of speed ot Check whether the synchronization ratio of speed synchronic
0
synchronic command P command was not set between 0~10,000.
357 Delay time setting error Stop Check whether delay time was set between 1 ~ 10ms.
%61 Position override command is unavailable in any other ot Check whether an axis did not stop at the time of position override
0
status but ‘busy’ P command.
- ) ] ] ] ] Check whether an axis was not dwelling at the time of position
362 Position override command is unavailable during dwelling Stop )
override command.
263 Position override command is unavailable in any other Onerati Check whether an axis was not operating by position control at the
eration
status but positioning operation. P time of position override command.
Position override command is unavailable for an axis of ) Check whether an axis was not in linear-interpolation operation at
364 Operation

the time of position override command.
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command.

Error o Operati Count
. Description peration ountermeasures
366 Position override command is unavailable for a synchronic Onerati Check whether an axis was not operating as a sub axis of
) ) peration ) . . o )
operation sub axis. synchronic operation at the time of position override command.
a7l Speed override command is unavailable in any other status ot Check whether an axis did not stop at the time of speed override
0
but ‘busy’. P command.
) Re-set the speed of speed override command equal to or lower
372 | Out-of speed override range error Stop ] ]
than the max speed set in the basic parameter.
373 Speed override command is unavailable to an sub axis of Onerati Check whether an axis was not operating as a sub axis of linear
. . . . perauon | . . )
linear interpolation operation. interpolation at the time of speed override command.
375 Speed override command is unavailable to an sub axis of Onerati Check whether an axis was not operating as a sub axis of
eration
synchronic operation P synchronic operation at the time of speed override command.
] ] ) ) ] ] Check whether an axis was not decelerating for stoppage at the
377 | Speed override command is unavailable in a DEC section Operation | )
time of speed override command.
381 Positioning speed override command is unavailable in any ot Check whether an axis did not stop at the time of positioning speed
0
other status but ‘operation’. P override command.
382 Positioning speed override command is unavailable in any ot Check whether an axis was not in speed control operation at the
) _— ) op . _— .
other operation but ‘positioning operation’ time of positioning speed override.
383 Out of speed override range error of positioning sped ot Check whether the speed of positioning speed override command
0
override command P was not equal to or lower than the max speed set in parameter.
384 Positioning speed override command is unavailable to an Onerati Check whether an axis was not operating as a sub axis of linear
. ) ) ) peration | . ) o .
sub axis of linear interpolation operation. interpolation at the time of positioning speed override command.
o ) ) ) Check whether an axis was not operating as a sub axis of
Positioning speed override command is unavailable to an ] ] ] ) o )
386 . ) ) Operation | synchronic operation at the time of positioning speed override
sub axis of synchronic operation.
command.
] ] ] ] ] ] Check whether an axis was not operating at the time of inching
401 | Inching command is unavailable during operation. Operation
command.
] ] ] ] Check whether an axis was not in ‘no output’ status at the time of
402 | Inching command is unavailable in ‘no output’ status. Stop o
inching command.
) ) ) ) ) Check whether an axis was not operating at the time of jog start
411 | Jog start command is unavailable during operation. Operation
command.
) ) ) Check whether an axis was not in ‘no output’ status at the time of
412 | Jog start command is unavailable in ‘no output’ status. Stop ]
jog start command.
Start step number change/repeat operation start step ) ) )
o ) ) ) ) Check whether an axis was not operating at the time of start step
441 | number designation command is unavailable during [ Operation
. number change command.
operation.
Start step number change/repeat operation start step Check whether the step number of start step number change
442 number command is unavailable during operation. ot command or repeat operation start step number designation
op . .
1) Step=0 command is equal to or higher than 1 and lower and 30(80 for
2) Step > 30(80 for high end) high end) or within the range.
451 Present position preset command is unavailable during Opersi Check whether an axis was not operating at the time of present
eration
operation. P position present command.
Sub position data may not be set exceeding soft - -
o ) -~ Check whether the position of present position present command
452 | upper/lower limits at the time of present position preset Stop

was within the soft upper/lower limits.
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PWM operation

Error -
Description Operation Countermeasures
code
Remove emergency stop causes and clear the error by executing
481 emergency stop error Stop
CLR command.
Remove emergency stop causes and clear the error with CLR
491 | External emergency stop error Stop
command.
Escape from external upper signal range by using jog command
492 | Hard upper limit error Stop P .pp g ge By Using o9
and clear the error with CLR command.
Escape from external upper signal range by using jog command
493 | Hard lower limit error Stop P .pp g ge By Using 109
and clear the error with CLR command.
Escape from soft upper limit range by using jog command and
501 Soft upper limit error Stop P ) PP ge by 9109
clear the error with CLR command.\
o Escape from soft lower limit range by using jog command and
502 | Soft lower limit error Stop )
clear the error with CLR command.
511 Direction turning error during sequential operation Stop Check whether the direction are turned during sequential operation.
o A step over 30 was set in a command. Re-set step number
512 Step number error during indirect start. Stop
between 1 ~ 30.
o Check whether it repetitively operates a step of which address is ‘0’
513 | Address error during indirect start. Stop S
during indirection start.
) ) ) ) ) Check whether an axis was not operating at the time of present
601 PWM command is unavailable during operation. Operation -
position present command.
) ] ) Check whether an axis was not in ‘no output’ status at the time of
602 | PWM command is unavailable in ‘no output’ status Stop o
inching command.
603 | PWM Output Cycle setting error Stop Check whether PWM Output Cycle was set between 1 ~ 20,000.
) Operation
604 PWM Off duty rate setting error - Check whether PWM Off duty rate was set between 1 ~ 100.
op
605 Speed override command is unavailable during PWM Onerati Check whether an axis was not in PWM operation at the time of
eration
operation P speed override command.
Position/speed switching command is unavailable during ] Check whether an axis was not in PWM operation at the time of
606 Operation

position/speed switching command.
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Appendix 2 Positioning Instruction and K area List

Appendix 2.1 Positioning instruction list

Instruction used in the XGB positioning is as follows.
For detail, refer to ch.5.2 ~ ch5.3
(1) In case of XBC/XBM.

Instructi
Description Conditions Remark
ons
ORG Home starting Slot, command axis 521
FLT Float origin setting Slot, command axis 522
Slot, command axis, position, speed, dwell time, M code, control
DST Direct starting 5.2.3
word
IST Indirect starting Slot, command axis, step no. 524
LIN Linear interpolation starting Slot, command axis, step no., axis information 5.2.5
SST Simultaneous starting Slot, command axis, X step, Y step, Z step, axis information 5.2.6
VTP Speed/position change Slot, command axis 5.2.7
PTV position/speed change Slot, command axis 5.2.8
STP Stop Slot, command axis, DEC. time 5.2.9
SSP Position synchronization Slot, command axis, step no., main axis position, main axis setting 5.2.10
SSS Speed synchronization Slot, command axis, synchronization rate, delay time 5.2.11
POR Position override Slot, command axis, position 5.2.12
SOR Speed override Slot, command axis, speed 5.2.13
PSO Speed override with position Slot, command axis, position, speed 5.2.14
INCH Inching starting Slot, command axis, inching amount 5.2.15
SNS starting step no. change Slot, command axis, step no. 5.2.16
MOF M code cancel Slot, command axis 5.2.17
PRS Current position preset Slot, command axis, position 5.2.18
EMG EMG stop Slot, command axis 5.2.19
CLR Error reset, output inhabit cancel | Slot, command axis, pulse output inhabit/allowed 5.2.20
WRT Parameter/operation data saving | Slot, command axis, storage area selection 5.2.21
PWM | Pulse width modulation Slot, instruction axis, output cycle, off duty rate 5.2.22
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+ XGB positioning instructions are activated at the rising edge. That is, when the execution contact
point is On, it carried out the instruction only once. (PWM insturction is activated at the “On” level).

(2) In case of XEC

Function Block Description Conditions Remark
APM_ORG Start return to the origin Req, Base, Slot, Axis 5.3.2
APM_FLT Set floating origin Req, Base, Slot, Axis 5.3.3

Req, Base, Slot, Axis, Position, speed, dwell time,
APM_DST Direct starting M code, position/speed, absolute/incremental, 5.3.4
ACC/DEC time
APM_IST Indirect starting Req, Base, Slot, Axis, step number 5.35
APM_LIN Linear interpolation starting Req, Base, Slot, Axis, step number 5.3.6
APM_SST Simultaneous starting Req, Base, Slot, Axis, X axis step, Y axis step, 537
Z axis step
APM_VTP Speed/position switching Req, Base, Slot, Axis 5.3.8
APM_PTV Position/speed switching Req, Base, Slot, Axis 5.3.9
APM_STP | stop Req, Base, Slot, Axis, ACC/DEC time 5.3.10
APM_SSP Position synchronization Req, Base, Slot, Axis, Step number, main axis, 5311
Main axis position
APM_SSSB Speed synchronization Req, Base, Slot, Axis, main axis, rate of sub-axis, 5310
delay time
APM_POR Position override Req, Base, Slot, Axis, position 5.3.13
APM_SOR Speed override Req, Base, Slot, Axis, speed 5.3.14
APM_PSO Positioning speed override Req, Base, Slot, Axis, position, speed 5.3.15
APM_INC Inching starting Req, Base, Slot, Axis, inching amount 5.3.16
APM_SNS Change starting step number | Req, Base, Slot, Axis, step number 5.3.17
APM_MOF Cancel M code Req, Base, Slot, Axis 5.3.18
APM_PRS Preset current position Req, Base, Slot, Axis, position 5.3.19
APM_EMG Emergency stop Req, Base, Slot 5.3.20
APM_RST Reset eror, cancel output Req, Base, Slot, Axis, Enable/Disable pulse output 5.3.21
inhibition
APM_WRT Save  parameterfoperation Req, Base, Slot, Axis, Select area to save 5.3.22
data
APM_PWM Pulse width modulation Reg, Slot, Axis, output cycle, off duty rate 5.3.23
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Appendix 2 Positioning Instruction and K area List

Appendix 2.2 Positioning Dedicated K area List

Appendix 2.2.1 K area of positioning basic parameter

K area for
Item Setting range Initial value | Type positioning Data size
X axis Y axis
XBM/XBC | K4870 K5270
Positioni 0 : Not 1: 0 bit
ositioning oruse, L. use XEC | %KX7792 | %KX8432 !
0 : Low Active, XBM/XBC | K4871 K5271 .
Pulse output level . . 0 bit
1 : High Active XEC %KX7793 | %KX8433
XBM/XBC | K4873 K5273 .
Pulse output mode | 0 : CW/CCW, 1 : PLS/DIR 0 XEC %KX7795 | 9%KX8435 Bit
K4681 K5081
M Code Output | O:NONE, 1:WITH 0 XBM/XBC | 1682 K5082 obit
Mode 2. AFTER WEC | %KX7489 | 9%Kx8129
%KX7490 | %KX8130
. ] L~ 100000[puIsels] . XBM/XBC | K450 K490 Couble word
as spee -~ y ulse/s (0] e wor
1as sp P XEC %KD225 | %KD245 ublew
XBM/XBC | K452 K492
Speed limit 1 ~ 100,000[pulse/s 100,000 Double word
peed fimi [pulse/s] XEC %KD226 | 9%KD246 ublew
XBM/XBC | K454 K494
ACC No.1 0 ~ 10,000[unit: 500 Word
° ,000[unit: ms} XEC | %KWA454 | 9%KwW494 or
DEC No.1 XBM/XBC | K455 K495
0 ~ 10,000[unit: ms 500 Word
[unit: ms] XEC | %KWA455 | 9%KW495
ACC No.2 o 10,0001t 000 XBM/XBC | K456 K496 Word
000[unit: ms] ’ XEC %KWA56 | %KW496 or
DEC No.2 XBM/XBC | K457 K497
0 ~ 10,000[unit: ms 1,000 Word
[unit: ms] XEC | %KWA457 | %KwW497
ACC No.3 0 ~ 10,000[uni 1,500 XBWXBC | K458 X498 Word
0. ~ y nit: ms , or
[unit: ms] XEC | %KW458 | %Kw498
DEC No.3 XBM/XBC | K459 K499
0 ~ 10,000[unit: ms] 1,500 Word
XEC | %KWA459 | 9%KW499
ACC No.4 XBM/XBC | K460 K500
0 ~ 10,000[unit: 2,000 Word
,000[unit: ms} ’ XEC | %KWA460 | 9%KW500 or
DEC No.5 0 10.000[unit ms| 5 000 XBM/XBC | K461 K501 Word
‘ ' ‘ XEC | %KW461 | %KW501
S Unper Limt | 21147483648 ~ 147 483 c47 | XEMXBC | K462 K502 Souble word
pper Limi 2,147,483,647 [pulse] A 1593, XEC %KD231 | %KkD2s1 | ~CoUPeWor
| 2147483648 ~ - XBM/XBC | K464 K504
S LowerLimit |, 147 483,647 [pulse] 2147483648 | XEC | %KD232 | %kDa2sz | Doupleword
Backlash 0 — 65.535(pulse] . XBM/XBC | K466 K506 Word
Compensation XEC %KW466 %KW506
S/W Limit Detect 0 : No Detect, 1 : Detect 0 XBM/XBC K4684 K5084 Bit
XEC | %KX7492 | %KX8132
N XBM/XBC | K4872 K5272 .
Upper/Lower limit | 0 : No Detect, 1 : Detect 1 Bit
XEC | %KX7794 | 9%KX8434
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Appendix 2.2.2 K area of positioning home parameter

N Dedicated K Data size
Item Setting range vna:ItlIJae Type area
X axis Y axis
xewxee | e | koo
H Method 0-~2 0 Bit
ome Metho «ec | Kx7648 | oekxezes !
%KX7649 | %KX8289
XBM/XBC K4782 K5182
Home Direction 0:CW,1:CCW 1 Bit
XEC %KX7650 | %0KX8290
XBM/XBC K469 K509
Home Address -2,147,483,648~2,147,483,647[pulse] 0 Double word
XEC %KD234 %KD254
. XBM/XBC K471 K511
Home High Speed | 1 ~ 100,000[pulse/s] 5,000 XEC %KD235 | %KD255 Double word
XBM/XBC K473 K513
Home Low Speed | 1 ~ 100,000[pulse/s] 500 XEC %KD236 | %KD256 Double word
XBM/XBC K475 K515
Homing ACC Time | 0 ~ 10,000[unit: ms 1,000 Word
"9 ' [unit: ms] XEC | %KW475 | %KW515
Homing DEC Time | 0 ~ 10,000[unit: ms] 1,000 XBM/XBC KA76 K516 Word
g ' ' ' XEC | %KWA476 | %KW516
XBM/XBC K477 K517
DWELL Time 0 ~ 50,000[unit: ms] 0 Word
XEC %KWA477 | %KW517
XBM/XBC K479 K519
JOG High Speed 1 ~ 100,000[pulse/s] 5,000 Double word
XEC %KD239 %KD259
XBM/XBC K481 K521
JOG Low Speed 1 ~ 100,000[pulse/s] 1,000 XEC %KD240 | %KD260 Double word
. . XBM/XBC K483 K523
JOG ACC Time 0 ~ 10,000[unit: ms] 1,000 Word
XEC %KW483 | %0KW523
XBM/XBC K484 K524
JOG DEC Time 0 ~ 10,000[unit: ms 1,000 Word
! [unit: ms] XEC | %KW484 | %KW524
XBM/XBC K485 K525
Inching Speed 1 ~ 65,535[pulse/s 100 Word
NG =P [p ] XEC %KW485 | %KW525
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Appendix 2.2.3 Positioning operation data K area
. iti Dedicated K area .
Step Item Setting range g - - Data size
value X axis Y axis
. . K5484 K8484
Coord. 0:ABS,1:INC ABS KX8772 %oKX13572 Bit
Pattern  |0: END, 1: KEEP, 2 : CONT END | 2482283 K8452-83 Bit
%KX8770~71 | %KX13570~71
Control 0:POS, 1:SPD POS K5481 K8481 Bit
%KX8769 %KX13569
Method 0:SIN,1:REP SIN K5480 K8480 Bit
%KX8768 %KX13568
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 ” E\?\i‘ig y ES::@ Word
0 0
1 K540 K840
Address | » 147,483,648~ 2,147,483,647 [pulse] 0 Double word
[pulse] %KD270 %KD420
K547 K847
M Code 0 ~ 65,535 0 Word
%KW547 %KW847
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 KS486-87 Kg4se-87 Bit
%KX8774~75 | %KX13574~75
Speed 1 ~ 100,000[pulse/s] 0 O/EFI;)A;?Z WESDTZZ Double word
0 0
Dwell |0 ~ 50,000[unit:ms] 0 - ES::% - ES::% word
0 0
. iti Dedicated K area :
Step Item Setting range LIl - - Data size
value X axis Y axis
. . K5484 K8484
Coord. 0:ABS, 1:INC ABS . . Bit
KX8772 pKX13572
Patten  |0: END, 1: KEEP, 2 : CONT END | 0182783 | K8482-83 Bit
%KX8770~71 [ %KX13570~71
Control 0:POS, 1:SPD POS K5481 K8481 Bit
%KX8769 %KX13569
Method 0:SIN, 1:REP SIN K5480 K8480 Bit
%KX8768 %KX13568
, K549 K849
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 %KW549 YoKWE49 Word
2
Address | , 147,483,648 ~2,147,483,647 [pulse] 0 Ko40 °5%0__{Double word
[pulse] %KD270 %KD420
M Code 0 ~ 65,535 0 K547 K847 Word
%KW547 %KW847
K5486~87 K8486~87 .
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 Bit
%KX8774~75 [ %KX13574~75
Speed 1 ~ 100,000[pulse/s] 0 O/P;5D42472 0/};%3422 Double word
0 0
. K546 K846
Dwell 0 ~ 50,000[unit:ms] 0 YO KW546 YKWB4E Word
0 0
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. iti Dedicated K area .
Step Item Setting range L] - - Data size
value X axis Y axis
] ] K5584 K8584
Coord. 0:ABS,1:INC ABS 96K X8932 oKX13732 Bit
Patten | 0:END, 1: KEEP, 2: CONT END |- 2202783 1 K8582-83 Bit
%K X8930~31 | %KX13730~31
Control 0:POS, 1:SPD POS K5581 K8581 Bit
%K X8929 %KX13729
Method 0:SIN,1:REP SIN KS580 K8580 Bit
%K X8928 %KX13728
REP Step |0~ 30 (0 ~ 80 for high - end) 0 %E\?\?:SQ %E\?\?:SQ Word
3
Address | ) 147 483,648 ~2,147,483,647 [pulse] 0 KSS0 K850 Double word
[pulse] %KD275 %KD425
M Code 0 ~ 65,535 0 K557 K857 Word
%KW557 %KW857
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 KS586-87 K8586-87 Bit
%K X8934~35 | %KX13734~35
Speed 1 ~ 100,000[pulse/s] 0 K554 K854 Double word
%KD277 %KD427
K556 K856
Dwell 0 ~ 50,000[unit:ms] 0 YKW5ES6 YKWE56 Word
0 0
. iti Dedicated K area .
Step Item Setting range Ty : : Data size
value X axis Y axis
K5684 K8684
Coord. 0:ABS, 1:INC ABS ;
%KX9092 %KX 13892 Bit
Pattern  |0:END, 1: KEEP, 2 : CONT END [ 2082783 K8682-83 Bit
%KX9090~91 | %KX13890~91
Control 0:POS, 1:SPD POS K5681 K8681 Bit
%KX9089 %KX13889
Method 0:SIN,1:REP SIN K5680 K8680 Bit
%K X9088 %K X13888
. K569 K869
REP Ste 0 ~ 30 (0 ~ 80 for high - end 0
P ( g ) %KW569 %KW869 Word
4
Adress | 147,483,648 ~2,147,483,647 [pulse] 0 K560 K860 Double word
[pulse] %KD280 %KD430
M Code 0 ~ 65,535 0 K567 K867 Word
%KW567 %KW867
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K5686-87 K8686-87 Bit
%KX9094~95 | %KX13894~95
K564 K864
Speed 1 ~ 100,000([pulse/s] 0 Double word
%KD282 %KD432
Dwell 0 ~ 50,000[unit:ms] 0 K566 K866 Word
Y%KW566 %KW866
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. iti Dedicated K area .
Step Iltem Setting range e - - Data size
value X axis Y axis
Coord. 0:ABS, 1:INC ABS KS784 K8784 Bit
%KX9252 %KX14052
Pattern  |0:END, 1: KEEP, 2 : CONT END [—2/82°83 | K8782-83 Bit
%KX9250~51 | %KX14050~51
Control 0:POS, 1:SPD POS K5781 K8781 Bit
%KX9249 %KX14049
Method 0:SIN,1:REP SIN K5780 K8780 Bit
%KX9248 %KX14048
K579 K879
REP Ste 0 ~ 30 (0 ~ 80 for high - end 0
P ( g ) %KW579 %KW879 Word
5 K570 K870
Address | , 147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD285 %KD435
M Code 0 ~ 65,535 0 KS77 K877 Word
%KW577 %KW877
ADNo. [0:No.1,1:No.2,2:No.3,3:No.4 0 K5786-87 K8786-87 Bit
%KX9254~55 | %KX14054~55
Speed 1 ~ 100,000[pulse/s] 0 KS74 K874 Double word
%KD287 %KD437
Dwell 0 ~ 50,000[unit:ms] 0 KS76 K876 Word
%KW576 %KW876
. iti Dedicated K area .
Step Item Setting range LIl - - Data size
value X axis Y axis
Coord. 0:ABS, 1:INC ABS KS884 K8884 Bit
%KX9412 9%KX14212
Patten | 0:END, 1: KEEP, 2 : CONT END |[0082783 | [K8882-83 Bit
%KX9410~11 [ %KX14210~11
Control 0:POS, 1:SPD POS KS881 K8881 Bit
%K X9409 %KX14209
Method 0:SIN,1:REP SIN K880 K8880 Bit
%K X9408 %KX14208
REP Ste 0 ~ 30 (0 ~ 80 for high - end) 0 K89 K889
P g %KW589 %KW889 Word
6 K580 K880
Address | 147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD290 %KD440
M Code 0 ~ 65,535 0 KS87 K887 Word
%KW587 %KW887
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K5886-87 KB886~-87 Bit
%KX9414~15 | %KX14214~15
Speed 1 ~ 100,000[pulse/s] 0 K584 K884 Double word
%KD292 %KD442
Dwell 0 ~ 50,000[unit:ms] 0 K586 K886 Word
%KW586 %KW886
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Initial

Dedicated K area

Ste Item Setting range : - Data size
P g rang value X axis Y axis
Coord. 0:ABS, 1:INC ABS K5984 K8984 Bit
%KX9572 %K X14372
Pattern  |0:END, 1: KEEP, 2 : CONT END | K2982783 | KB8982-83 Bit
%KX9570~71 | %KX14370~71
K5981 K8981
Control 0:POS, 1:SPD POS Bit
%KX9569 %KX14369
Method 0:SIN,1:REP SIN KS980 K8980 Bit
%K X9568 %K X14368
. K599 K899
REP Ste 0 ~ 30 (0 ~ 80 for high - end 0
P ( g ) %KW599 %KW899 Word
7
Adress | 147,483,648 ~2,147,483,647 [pulse] 0 K590 K890 Double word
[pulse] %KD295 %KD445
M Code 0 ~ 65,535 0 K597 K897 Word
%KW597 %KW897
ADNo. |0:No.1,1:No.2,2:No.3, 3:No.4 0 K5986-87 K89B6~87 Bit
%KX9574~75 | %KX14374~75
Speed 1 ~ 100,000[pulse/s] 0 K594 K894 Double word
%KD297 %KD447
Dwell |0 ~ 50,000[unit:ns] 0 K596 K896 word
%KW596 Y%KW896
. iti Dedicated K area .
Step Item Setting range LIl - - Data size
value X axis Y axis
Coord. 0:ABS, 1:INC ABS K6084 K9084 Bit
%KX9732 %K X14532
Patten  |0: END, 1 : KEEP, 2 : CONT END |[—0082-83 | [K9082-83 Bit
%K X9730~31 [ %KX14530~31
Control 0:POS, 1:SPD POS K6081 K9081 Bit
%KX9729 %KX14529
K6080 K9080 )
Method 0:SIN, 1:REP SIN Bit
%KX9728 %K X14528
REP Step |0~ 30 (0 ~ 80 for high - end) 0 K609 K909 Word
%KW609 %KW909
8
Address | ) 147,483,648 ~2,147,483,647 [puise] 0 Moo =% Double word
[pulse] %KD300 %KD450
M Code 0~ 65,535 0 K607 K907 Word
%KW607 %KW907
K6086~87 K9086~87 )
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 Bit
%KX9734~35 | %KX14534~35
Speed 1 ~ 100,000[pulse/s] 0 K604 K904 Double word
%KD302 %KD452
Dwell |0~ 50,000[unit:ns] 0 K606 K906 Wword
%KW606 %KW906
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. iti Dedicated K area .
Step Iltem Setting range L] - - Data size
value X axis Y axis
) ) K6184 K9184
Coord. 0:ABS, 1:INC ABS SHKXOBO2 BKX14692 Bit
Patten | 0:END, 1: KEEP, 2: CONT END | 10182783 | K9182-83 Bit
%KX9890~91 | %KX14690~91
) ) K6181 K9181
Control 0:POS,1:SPD POS 76K X889 oKX 14689 Bit
Method 0:SIN,1:REP SIN K6180 K9180 Bit
%K X9888 %KX14688
. K619 K919
REP Step |0~ 30 (0 ~ 80 for high - end) 0 YoKW619 Y5KWOIL9 Word
9
Address |, 147,483,648 ~2,147,483,647 [pulse] 0 Reld o ——{Double word
[pulse] %KD305 %KD455
M Code 0 ~ 65,535 0 K617 K917 Word
%KW617 %KW917
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K6186-87 K9186-87 Bit
9%KX9894~95 | %KX14694~95
K614 K914
Speed 1 ~ 100,000[pulse/s] 0 %KD307 %KDA5T Double word
0 0
_ K616 K916
Dwell 0 ~ 50,000[unit:ms] 0 YKWE16 YKWOL6 Word
0 0
. iti Dedicated K area .
Step Item Setting range LIl - - Data size
value X axis Y axis
Coord 0:ABS,1:INC ABS K6284 K9284
oord: ' T %KX10052 %KX14852 Bit
Patten  |0:END, 1: KEEP, 2: CONT END |——0282°83 K9282-63 Bit
%KX10050~51 | %KX14850~51
K6281 K9281
Control 0:POS, 1:SPD POS %KX10049 %KX14849 Bit
) ) K6280 K9280 )
Method 0:SIN,1:REP SIN SKX10048 KX 14848 Bit
) K629 K929
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 JKWE29 JKW929 Word
10
Adress | ) 147 483,648 ~2,147,483,647 [pulse] 0 K620 K920 I houble word
[pulse] %KD310 %KD460
M Code 0 ~ 65,535 0 K627 K927 Word
%KW627 %KW927
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K6286-87 K9286-87 Bit
%KX10054~55 | %KX14854~55
Speed 1 ~ 100,000([pulse/s] 0 O/E?)Z::;Lz (yigDz:éz Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % ::\?\/2:26 % ::3\/2;26 Word
0 0
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. iti Dedicated K area .
Step Iltem Setting range e - - Data size
value X axis Y axis
) ) K6384 K9384
Coord. 0:ABS, 1:INC ABS YoKX10212 YK X15012 Bit
Patten  |0: END, 1 : KEEP, 2 : CONT END K0362-83 K9382-83 Bit
%KX10210~11 | %KX15010~11
_ _ K6381 K9381
Control 0:POS, 1:SPD POS %KX10209 %KX15009 Bit
Method 0:SIN, 1: REP SIN K6380 K9380 Bit
%KX10208 %KX15008
. K639 K939
REP Step |0~ 30 (0 ~ 80 for high - end) 0 YKW639 YoKWI39 Word
K630 K930
B Address | 5 147,483,648 2,147,483,647 [pulse] 0 Double
[pulse] %KD315 %KD465 word
M Code 0 ~ 65,535 0 K637 K937 Word
%KW637 Y%KW937
K6386~87 K9386~87 )
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 Bit
%KX10214~15 | %KX15014~15
K634 K934 Double
Speed 1 ~ 100,000[pulse/s] 0 %KD31T %KDAGT word
. K636 K936
Dwell 0 ~ 50,000[unit:ms] 0 YKWE35 YoKWI36 Word
0 0
. iti Dedicated K area .
Step Iltem Setting range lugl : - Data size
value X axis Y axis
K6484 K9484
Coord. 0:ABS, 1:INC ABS YKX10372 %KX15172 Bit
K6482~83 K9482~83
Pattern |0 :END, 1: KEEP, 2: CONT END Bit
%KX10370~71 | %KX15170~71
] ) K6481 K9481
Control 0:POS, 1:SPD POS 9KX10369 SKX15169 Bit
K6480 K9480 .
Method 0:SIN, 1:REP SIN Bit
%KX10368 %KX15168
. K649 K949
REP Step |0~ 30 (0 ~ 80 for high - end) 0 YKW649 Y5KWI49 Word
K640 K940
12 Address | ) 147 483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD320 %KD470
K647 K947
M Code 0 ~ 65,535 0 Word
%KW647 %KW947
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 Ke486-87 K9486-87 Bit
Y%KX10374~75 | %KX15174~75
Speed 1 ~ 100,000([pulse/s] 0 (ViGD‘:lZZ O/E?)??Z Double word
0 0
. K646 K946
Dwell 0 ~ 50,000[unit:ms] 0 YO KW646 YKWO4E Word
0 0
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Initial

Dedicated K area

Step Iltem Setting range value X axis Y axis Data size
_ _ K6584 K9584
Coord.  |0:ABS,1:INC ABS [ o532 | 9eKX15332 Bit
Pattern  [0: END, 1: KEEP, 2 : CONT END KeS82-83 K9552-83 Bit
9%KX10530~31 | %KX15330~31
, _ K6581 K9581
Control 0:POS, 1:SPD POS . . Bit
YK X10529 YoKX15329
Method 0:SIN, 1: REP SIN K6580 K9580 Bit
%KX10528 %KX15328
. K659 K959
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 Yo KW659 Y5 KWI59 Word
13
Address | ) 147,483 648 ~2,147,483,647 [puise] 0 RosD 22— Double word
[pulse] %KD325 %KD475
M Code 0 ~ 65,535 0 K657 K957 Word
Y%KW657 Y%KW9I57
K6586~87 K9586~87 .
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 Bit
%KX10534~35 [ %KX15334~35
Speed 1 ~ 100,000[pulse/s] 0 O/E?)E?y O/E%TW Double word
0 0
. K656 K956
Dwell 0 ~ 50,000[unit:ms] 0 YKWE56 YKWO56 Word
0 0
: iti Dedicated K area .
Step Item Setting range LIl - - Data size
value X axis Y axis
, , K6684 K9684
Coord.  |[0:ABS,1:INC ABS oKX10692 | 96KX15492 Bit
K6682~83 K9682~83
Pattern | 0:END, 1: KEEP, 2: CONT END Bit
%KX10690~91 | %KX15490~91
) ) K6681 K9681
Control 0:POS,1:SPD POS YK X10689 %K X15489 Bit
Method 0:SIN,1:REP SIN K6680 K9680 Bit
%KX10688 %KX15488
. K669 K969
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 YoKW669 YoKWI69 Word
14
Address | ; 147,483,648 ~2,147,483,647 [pulse] 0 RO60 0| Double word
[pulse] %KD330 %KD480
M Code 0 ~ 65,535 0 K667 K967 Word
Y%KW667 Y%KW967
K6686~87 K9686~87 ]
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 Bit
%KX10694~95 | %KX15494~95
K664 K964
Speed 1 ~ 100,000([pulse/s] 0 %KD332 %KDAB2 Double word
0 0
. K666 K966
Dwell 0 ~ 50,000[unit:ms] 0 YOKWEG6 YOKWOBE Word
0 0
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. iti Dedicated K area .
Step Iltem Setting range L] - - Data size
value X axis Y axis
) ] K6784 K9784
Coord.  [0:ABS,1:INC ABS sokx10852 | 9eKx15652 Bit
_ _ _ K6782~83 K9782~83
Pattern |0 :END, 1: KEEP, 2: CONT END I 10850-51 | %KX 1565051 Bit
] ) K6781 K9781
Control 0:POS, 1:SPD POS %KX10849 SKX15649 Bit
Method 0:SIN, 1:REP SIN K6780 K9780 Bit
%K X10848 Y%KX15648
. K679 K979
REP Step |0~ 30 (0 ~ 80 for high - end) 0 YO KWET9 YKWOTO Word
1 Address K670 K970
-2,147,483,648~2,147,483,647 [pulse] 0 Double word
[pulse] %KD335 %KD485
M Code 0 ~ 65,535 0 K677 K977 Word
YKW677 YKWI77
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K6786-87 K9786-87 Bit
Y%KX10854~55 | %KX15654~55
Speed 1 ~ 100,000[pulse/s] 0 Wﬁ6D73437 tyi9D7427 Double word
0 0
Dwell |0~ 50,000[unit:ns] 0 . ESJ;G . E\?v?:m Wword
0 0
. iti Dedicated K area .
Step Item Setting range Ty - - Data size
value X axis Y axis
K6884 K9884
Coord. 0:ABS, 1:INC ABS YKX11012 YoKX15812 Bit
) ) ) K6882~83 K9882~83
Pattern  |0:END, 1:KEEP, 2: CONT END 1 1 1010-11 | %KX 1581011 Bit
K6881 K9881
Control 0:POS, 1:SPD POS %KX11009 %KX15809 Bit
Method 0:SIN, 1: REP SIN K6880 K9880 Bit
%KX11008 %KX15808
. K689 K989
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 YKWEE9 Yo KWO89 Word
16
Adress | 147,483,648~ 2,147,483,647 [pulse] 0 K680 K980 Double word
[pulse] %KD340 %KD490
M Code 0 ~ 65,535 0 K687 K987 Word
Y%KW687 Y%KW987
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 KE886-87 K9886-87 Bit
%KX11014~15 | %KX15814~15
Speed 1 ~ 100,000[pulse/s] 0 WE6D8322 fViQDEZZJZ Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % ES\?:% % ::3:;86 Word
0 0
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Appendix 2 Positioning Instruction and K area List

. iti Dedicated K area .
Step Iltem Setting range L] - - Data size
value X axis Y axis
) ) K6984 K9984
Coord.  |0:ABS,1:INC ABS 11172 AKX15972 Bit
_ _ _ K6982~83 K9982~83
Pattern |0 :END, 1:KEEP, 2: CONT END 1117071 |96KX15970-71 Bit
_ _ K6981 K9981
Control 0:POS, 1:SPD POS YKX11169 %KX15959 Bit
Method 0:SIN, 1: REP SIN K6980 K9980 Bit
Y%KX11168 %KX15968
. K699 K999
REP Step |0~ 30 (0 ~ 80 for high - end) 0 YO KWG99 YKW999 Word
17 Address K690 K990
-2,147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD345 %KD495
M Code 0 ~ 65,535 0 K697 K997 Word
Y%KW697 Y%KW997
ADNo. [0:No.1,1:No.2,2:No.3,3:No.4 0 K6986-87 K9986-87 Bit
YKX11174~75 | YKX15974~75
Speed 1 ~ 100,000[pulse/s] 0 (yﬁ%g?i7 0/};?427 Double word
0 0
Dwell |0~ 50,000[unit:ns] 0 . ES\?:% . E\?\?s% word
(1) 0
; iti Dedicated K area ;
Step Iltem Setting range Ty - - Data size
value X axis Y axis
] ] K7084 K10084
Coord. 0:ABS, 1:INC ABS YKX11332 SKX16132 Bit
] ) ) K7082~83 K10082~83
Pattern  |0:END, 1:KEEP, 2: CONT END I 11330-31 |9%KX16130-31 Bit
] ) K7081 K10081
Control 0:POS,1:SPD POS YKX11329 Y%K X16129 Bit
Method 0:SIN, 1: REP SIN K7080 K10080 Bit
%KX11328 %KX16128
. K709 K1009
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 YKWT09 %KW 1009 Word
18
K700 K1000
Address | ) 147 483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD350 %KD500
M Code 0 ~ 65,535 0 K707 K1007 Word
Y%KW707 %KW1007
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K7086-87 K10086-87 Bit
%KX11334~35 | %KX16134~35
Speed 1 ~ 100,000[pulse/s] 0 0/';1)03‘;2 O/K}jgggz Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % ::\7\?7606 % E\i\?f(?% Word
0 0
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Appendix 2 Positioning Instruction and K area List

. iti Dedicated K area .
Step Iltem Setting range L] - - Data size
value X axis Y axis
) ) K7184 K10184
Coord.  |0:ABS,1:INC ABS [ 11492 OKX16292 Bit
_ _ _ K7182~83 K10182~83
Pattern  |0:END, 1: KEEP, 2: CONT END [ 11490-91 | 96K X16290-91 Bit
) ] K7181 K10181
Control 0:POS, 1:SPD POS %KX11489 JKX16289 Bit
Method 0:SIN, 1: REP SIN K7180 K10180 Bit
Y%KX11488 Y%KX16288
. K719 K1019
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 Y KWT19 YKW1019 Word
19
K710 K1010
Address | 147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD355 %KD505
M Code 0~ 65,535 0 K717 K1017 Word
Y%KW717 Y%KW1017
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K7186-87 K10186-87 Bit
Y%KX11494~95 | %KX16294~95
Speed 1 ~ 100,000[pulse/s] 0 Wiz)l:;;? O/K;é);g? Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % E\j\/17616 % Exj(?lG Word
0 0
. iti Dedicated K area .
Step Item Setting range LIl - - Data size
value X axis Y axis
K7284 K10284
Coord. 0:ABS, 1:INC ABS %KX11652 YKX16452 Bit
_ _ _ K7282~83 K10282~83
Pattern |0 :END, 1:KEEP, 2 : CONT END | 1165051 | 96KX16450-51 Bit
) ) K7281 K10281
Control  [0:POS, 1:SPD POS | 11649 OKX16449 Bit
Method 0:SIN, 1: REP SIN K7280 K10280 Bit
%KX11648 Y%KX16448
. K729 K1029
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 Yo KW 729 YKW1029 Word
20
K720 K1020
Address | ) 147,483,648 ~2,147,483,647 [puise] 0 Double word
[pulse] %KD360 %KD510
M Code 0 ~ 65,535 0 K727 K1027 Word
YoKW 727 %KW1027
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K7286-87 K10286~87 Bit
YKX11654~55 | %KX16454~55
Speed 1 ~ 100,000[pulse/s] 0 fVi?Dz;:SZ fVKKll(D)ééllZ Double word
0 0
Dwell |0 ~ 50,000[unit:ns] 0 . E\jvzf% . E&ngze word
0 0
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Appendix 2 Positioning Instruction and K area List

: iti Dedicated K area ;
Step Iltem Setting range e - - Data size
value X axis Y axis
_ _ K7384 K10384
Coord. 0:ABS, 1:INC ABS YoKX11812 YK X16612 Bit
K7382~83 K10382~83
Pattern  [0:END, 1: KEEP, 2: CONT END | 1 1810-11 | %KX 16610-11 Bit
, _ K7381 K10381
Control 0:POS, 1:SPD POS YKX11809 SKX16609 Bit
Method 0:SIN, 1: REP SIN K7380 K10380 Bit
%KX11808 %KX16608
. K739 K1039
REP Step |0~ 30 (0 ~ 80 for high - end) 0 YKW39 %KW1039 Word
-2,147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD365 %KD515
M Code 0 ~ 65,535 0 K737 K1037 Word
%KW 737 %KW1037
ADNo. [0:No.1,1:No.2,2:No.3,3:No.4 0 K7386-87 K10386-87 Bit
%KX11814~15 | %KX16614~15
Speed 1 ~ 100,000[pulse/s] 0 0/';?;57 ()/K}(lggi7 Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % EJ\/37636 % ::3\?13(?36 Word
0 0
. iti Dedicated K area ;
Step Item Setting range LIl - - Data size
value X axis Y axis
. . K7484 K10484
Coord.  |0:ABS,1:INC ABS I 1072 | 9%KX16772 Bit
) ) ) K7482~83 K10482~83
Pattern  |0:END, 1:KEEP, 2: CONT END 2 11970-71 |96KX16770-71 Bit
, _ K7481 K10481
Control 0:POS,1:SPD POS YoKX11969 Y%K X16769 Bit
Method 0:SIN, 1: REP SIN K7480 K10480 Bit
%KX11968 %K X16768
. K749 K1049
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 YKWT49 %KW1049 Word
22
Address K740 K1040
-2,147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD370 %KD520
M Code 0 ~ 65,535 0 K747 K1047 Word
%KW 747 %KW1047
A/DNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K7486-87 K10486-87 Bit
%KX11974~75 | Y%KX16774~75
Speed 1 ~ 100,000[pulse/s] 0 0/';1)2472 O/K}jgggz Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % ::\7\7'?46 % ::3\?14(?46 Word
0 0
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Appendix 2 Positioning Instruction and K area List

. iti Dedicated K area .
Step Iltem Setting range L] - - Data size
value X axis Y axis
] ] K7584 K10584
Coord.  [0:ABS,1:INC ABS I io132 | %KX 16932 Bit
_ _ _ K7582~83 K10582~83
Pattern |0 :END, 1:KEEP, 2: CONT END [ 19130-31 | 96K X16930-31 Bit
] ) K7581 K10581
Control 0:POS, 1:SPD POS YKX12129 YKX16029 Bit
Method 0:SIN, 1: REP SIN K7580 K10580 Bit
%K X12128 %K X16928
. K759 K1059
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 YKW759 YKW1059 Word
23
Address K750 K1050
-2,147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD375 %KD525
M Code 0 ~ 65,535 0 K757 K1057 Word
%KW757 %KW 1057
ADNo. [0:No.1,1:No.2,2:No.3,3:No.4 0 K7586-87 K10586-87 Bit
%K X12134~35 | %KX16934~35
Speed 1 ~ 100,000[pulse/s] 0 0/}}21)2477 cyKKlgg; Double word
0 0
Dwell |0~ 50,000[unit:ns] 0 . Exf% . E&ng% Wword
0 0
. iti Dedicated K area :
Step Item Setting range Ty - - Data size
value X axis Y axis
) ) K7684 K10684
Coord. 0:ABS, 1:INC ABS YKX12292 YKX17092 Bit
) ] ) K7682~83 K10682~83
Pattern |0 :END, 1: KEEP, 2: CONT END [ 19290-91 | 96KX17090~01 Bit
) ) K7681 K10681
Control  [0:POS, 1:SPD POS [ 12289 | 9%KX17089 Bit
Method 0:SIN, 1: REP SIN K7680 K10680 Bit
%KX12288 %KX17088
. K769 K1069
REP Step |0~ 30 (0 ~ 80 for high - end) 0 YKW69 YoKW 1069 Word
- Address K760 K1060
-2,147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD380 %KD530
M Code 0~ 65,535 0 K767 K1067 Word
%KW767 %KW1067
ADNo. [0:No.1,1:No.2,2:No.3,3:No.4 0 K7686-87 K10686-87 Bit
%K X12294~95 [ %KX17094~95
Speed 1 ~ 100,000[pulse/s] 0 ‘Vi7DZ482 (VKKlgggz Double word
0 0
Dwell |0 ~ 50,000[unit:ns] 0 . E\j\?fee . E&ng% Wword
0 0
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Appendix 2 Positioning Instruction and K area List

Initial

Dedicated K area

Step ltem Setting range value X axis Y axis Data size
) ] K7784 K10784
Coord.  |0:ABS, 1:INC ABS sokx12452 | 96Kx17252 Bit
Pattern |0 : END, 1: KEEP, 2 : CONT END K7782-83 | K10782-83 Bit
%K X12450~51 | %KX17250~51
] ) K7781 K10781
Control 0:POS, 1:SPD POS YKX12449 SKX17249 Bit
Method 0:SIN, 1:REP SIN K7780 K10780 Bit
YKX12448 YoKX17248
. K779 K1079
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 YKWTTO YKW1079 Word
25
K770 K1070
Address | 5 147 483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD385 %KD535
M Code 0 ~ 65,535 0 K777 K1077 Word
YKWT777 Y%KW1077
K7786~87 K10786~87 .
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 Bit
%KX12454~55 | %KX17254~55
Speed 1 ~ 100,000[pulse/s] 0 O/I;7D73487 fVKKll(D);; Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % E\j\/77676 % E&\?Z(??G Word
0 0
. iti Dedicated K area .
Step Iltem Setting range lugl : : Data size
value X axis Y axis
) ) K7884 K10884
Coord.  |0:ABS,1:INC ABS k12612 | oKX 17412 Bit
) ) ) K7882~83 K10882~83 .
Pattern |0 :END, 1: KEEP, 2: CONT END [ 12610-11 | 96K X1 741011 Bit
] ) K7881 K10881
Control 0:POS,1:SPD POS YeKX12609 SKX17409 Bit
Method 0:SIN, 1: REP SIN K 7880 K10880 Bit
%KX12608 %KX17408
. K789 K1089
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 SO KWT89 YKW1089 Word
26
Address | 147,483,648 ~2,147,483,647 [pulse] 0 K780 K080 1n ) hie word
[pulse] %KD390 %KD540
M Code 0 ~ 65,535 0 K787 K1087 Word
%KW 787 %KW 1087
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K7886-87 K10886-87 Bit
%KX12614~15 | %KX17414~15
Speed 1 ~ 100,000[pulse/s] 0 0/';;?92 (VKESEXZ Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % E\j\?7686 % E\%\?fg% Word
0 0
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Appendix 2 Positioning Instruction and K area List

. iti Dedicated K area .
Step Iltem Setting range L] - - Data size
value X axis Y axis
) ] K7984 K10984
Coord.  [0:ABS,1:INC ABS k12772 | 9erx17572 Bit
_ _ _ K7982~83 K10982~83
Pattern 0:END, 1: KEEP, 2: CONT END YoKX12770~71 | %KX 1757071 Bit
] ) K7981 K10981
Control 0:POS,1:SPD POS YKX12769 SKX17569 Bit
Method 0:SIN, 1: REP SIN K7980 K10980 Bit
%KX12768 %KX17568
. K799 K1099
REP Step |0~ 30 (0 ~ 80 for high - end) 0 SO KWT99 YKW1099 Word
27 Address K790 K1090
-2,147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD395 %KD545
M Code 0 ~ 65,535 0 K797 K1097 Word
YKW 797 %KW1097
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K7986-87 K10986-87 Bit
YoKX12774~75 | YoKX17574~75
Speed 1 ~ 100,000[pulse/s] 0 (nyg;g? WKEI;)::? Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % ::\7\?7696 % E\%\?fg% Word
0 0
. iti Dedicated K area .
Step Iltem Setting range L] - - Data size
value X axis Y axis
) ) K8084 K11084
Coord. 0:ABS, 1:INC ABS YK X12932 YKX1T732 Bit
_ _ _ K8082~83 K11082~83
Pattern |0 :END, 1: KEEP, 2: CONT END [ 12930-31 | 96K X17730-31 Bit
] ) K8081 K11081
Control 0:POS, 1:SPD POS %KX12929 YKX17729 Bit
Method 0:SIN, 1:REP SIN K8080 K11080 Bit
%KX12928 YKX17728
. K809 K1109
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 YKW809 Yo KW 1109 Word
28
Adress | 147,483,648 ~2,147,483,647 [pulse] 0 K800 K1100 11 pie word
[pulse] %KD400 %KD550
M Code 0 ~ 65,535 0 K807 K1107 Word
Y%KW807 %KW1107
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K8086-87 K11086-87 Bit
%K X12934~35 | %KX17734~35
Speed 1 ~ 100,000([pulse/s] 0 0/};?)(2)2 O/KKléggz Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % ES\?:% % E\t\/lffoe Word
0 0

App. 2 -18




Appendix 2 Positioning Instruction and K area List

. iti Dedicated K area .
Step Iltem Setting range e - - Data size
value X axis Y axis
) ] K8184 K11184
Coord.  |0:ABS,1:INC ABS I 13092 | 96xx17892 Bit
Pattern [0 : END, 1: KEEP, 2 : CONT END |—0182-83 | K11182-83 Bit
%KX13090~91 | %KX17890~91
K8181 K11181
Control 0:POS, 1:SPD POS ;
%KX13089 [ 9%KX17889 Bit
Method 0:SIN, 1:REP SIN K8180 K11180 Bit
%KX13088 Y%KX17888
. K819 K1119
REP Step |0~ 30 (0 ~ 80 for high - end) 0 YO KWEL9 YKW1119 Word
29 Address K810 K1110
-2,147,483,648~2,147,483,647 [pulse] 0 Double word
[pulse] %KD405 %KD555
M Code 0 ~ 65,535 0 K817 K1117 Word
Y%KW817 Y%KW1117
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K8186-87 K11186-87 Bit
Y%KX13094~95 | %KX17894~95
Speed 1 ~ 100,000[pulse/s] 0 fViSDléiﬂ fVKK1I§;LSl7 Double word
0 0
Dwell |0~ 50,000[unit:ns] 0 . E\E/;\llglfi . E&\llllflﬁ word
0 0
. iti Dedicated K area .
Step Iltem Setting range lugl - - Data size
value X axis Y axis
, ] K8284 K11284
Coord. 0:ABS, 1:INC ABS YKX13252 %KX18052 Bit
Patten  |0:END, 1 : KEEP, 2 : CONT END |—0282783 | K11282-83 Bit
YKX13250~51 | %KX18050~51
) ) K8281 K11281
Control  [0:POS, 1:SPD POS I~ 13229 | 96KX18049 Bit
_ _ K8280 K11280 .
Method 0:SIN, 1: REP SIN VoKX 13248 %KX 18048 Bit
. K829 K1129
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 YKWE29 YKW1129 Word
30
Address | ) 147,483 648 ~2,147,483,647 [puise] 0 X820 128 Double word
[pulse] %KD410 %KD560
M Code 0 ~ 65,535 0 K827 K1127 Word
Y%KW827 YKW1127
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K8286-87 K11286-87 Bit
%K X13254~55 | %KX18054~55
Speed 1 ~ 100,000[pulse/s] 0 O/Pr<<8D24412 O/KKléggz Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % ::3\/2:26 % ::3\/1121626 Word
0 0
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Appendix 2 Positioning Instruction and K area List

« Operation step 31~80 is available for only high end type (H type).

. iti Dedicated K area .
Step Iltem Setting range L] - - Data size
value X axis Y axis
] ] K23484 K28484
Coord. 0:ABS,1:INC ABS WKX37572 oKX45572 Bit
_ _ _ K23482~83 K28482~83
Pattern 0:END, 1:KEEP, 2: CONT END oKX37570~71 | oK XA5570~71 Bit
_ _ K23481 K28481
Control 0:POS, 1:SPD POS YKX37569 YKXA5569 Bit
Method 0:SIN,1:REP SIN K23480 K28480 Bit
%K X37568 %K X45568
) K2349 K2849
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 oKW 2349 YKW2849 Word
31
Address | ; 147,483,648 ~2,147,483,647 [pulse] 0 K2340 K2840 __{Double
[pulse] %KD1170 %KD1420  |word
M Code 0 ~ 65,535 0 K2347 K2847 Word
%KW 2347 %KW 2847
AIDNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 (yf(i?;iif% cyﬁiiﬁif?s Bit
0 ~ 0 ~
K2344 K2844 Double
Speed 1 ~ 100,000[pulse/s] 0 %KD1172 %KD1422 word
Dwell 0 ~ 50,000[unit:ms] 0 % ::5\/324;46 % ES\?;:% Word
0 0
. iti Dedicated K area :
Step Item Setting range LIl - - Data size
value X axis Y axis
] ] K23584 K28584
Coord. 0:ABS,1:INC ABS WKX37732 oKX45732 Bit
_ _ _ K23582~83 K28582~83
Pattern 0:END, 1: KEEP, 2 : CONT END oK X37730~31 | K Xd5730~31 Bit
_ _ K23581 K28581
Control 0:POS, 1:SPD POS YKX37729 %KXA5729 Bit
Method 0:SIN, 1:REP SIN K23580 K28580 Bit
%KX37728 %K X45728
. K2359 K2859
REP Step |0~ 30 (0 ~ 80 for high - end) 0 oKW 2359 YKW2859 Word
32
Address | 5 147,483,648 2,147,483,647 [pulse] 0 K2350 K2850 ) Double
[pulse] %KD1175 %KD1425  [word
M Code 0 ~ 65,535 0 K2357 K2857 Word
%KW 2357 %KW2857
K23586~87 K28586~87 .
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 YKX37734~35 | %KX45734~35 Bit
0 ~ 0 -~
K2354 K2854 Double
Speed |1~ 100,000[pulse/s] 0 %KD1177 9%KD1427 word
Dwell |0 ~ 50,000[unit:ns] 0 . xvs;;% . Ej\?;:% word
0 0
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Appendix 2 Positioning Instruction and K area List

Step Item Setting range :/n;ltLag X Iz)((aitlicated K 3:}28 Data size
Coord. 0:ABS, 1:INC ABS %if(???% %ififszgz Bit
Pattern 0:END, 1:KEEP, 2: CONT END %iizi%é;ﬁl %ﬁiﬁﬁ;ﬁzl Bit
Control 0:POS, 1:SPD POS %T(f(?;)i88189 %T(f(i6588189 Bit
Method 0:SIN,1:REP SIN %ﬁi?%%S %iiii%%s Bit
. REP Step |0~ 30 (0 ~ 80 for high - end) 0 %Ej\ff??% %E€5§§69 Word
A[sjlrse:]s -2,147,483,648 ~ 2,147,483,647 [pulse] 0 " EZDSl6108 5 " EzDsliO?)o Dv?lgze
M Code 0 ~ 65,535 0 %E\?\/g;?;? %E\f\?gm Word
ADNo. [0:No.1,1:No.2,2:No.3,3:No.4 0 %ii?%;%?gs %ﬁ(i?s%i; Bit
Speed |1~ 100,000[pulse/s] 0 %E2D31614;32 %Eésligz Dv(\)/grbolle
Dwell 0 ~ 50,000[unit:ms] 0 %If\fvg;??% %i\f\?;:% Word
Step Item Setting range :/n;frg X l;)t(aiiicated K ?(r:iis Data size
Coord.  10:ABS, 1:INC ABS %T(i?;;?)iz %T(i%?)iz Bit
Pattern 0:END, 1: KEEP, 2: CONT END %iiz;%;il % ﬁii;%;ﬁl Bit
Control 0:POS, 1:SPD POS %}:(1178%:9 %}5236%149 Bit
Method 0:SIN,1:REP SIN %ii:;%% %ii%%% Bit
REP Step |0~ 30 (0 ~ 80 for high - end) 0 %Es\f;???g %E\i\?278979 Word
* A[gﬁlfes]s -2,147,483,648~ 2,147,483,647 [pulse] 0 %izDgfl; %};2811035 val’sze
M Code 0 ~ 65,535 0 %E\?VSZZ?? %E\f\gg?? Word
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 %T(i?;;%iigs %ﬁi%%ii?tss Bit
Speed 1 ~ 100,000[pulse/s] 0 %:<(2Dgl714;37 % EZDSLA;)? Dvssze
Dwell 0 ~ 50,000[unit:ms] 0 %E\?\/S;??m %Ei\?;:m Word
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Appendix 2 Positioning Instruction and K area List

. iti Dedicated K area .
Step Iltem Setting range L] - - Data size
value X axis Y axis
] ] K23884 K28884
Coord. 0:ABS,1:INC ABS oKX38212 YKXA6212 Bit
_ _ _ K23882~83 K28882~83
Pattern 0:END, 1: KEEP, 2: CONT END YKX38210~11 | S6KXA6210~11 Bit
_ _ K23881 K28881
Control 0:POS, 1:SPD POS JKX38209 YKX46209 Bit
Method 0:SIN, 1:REP SIN K23880 K28880 Bit
%K X38208 %KX46208
. K2389 K2889
REP Step |0~ 30 (0 ~ 80 for high - end) 0 YKW2389 oKW/ 2889 Word
35
Address | ) 147 483,648 ~2,147,483,647 [pulse] 0 K2380 K2880 11 ple word
[pulse] %KD1190 %KD1440
M Code 0 ~ 65,535 0 K2387 K2887 Word
Y%KW?2387 %KW?2887
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K23886-87 K28886-87 Bit
%KX38214~15 | %KX46214~15
Speed 1 ~ 100,000([pulse/s] 0 Wii)glslgz (ViZDSlTAfZ Double word
0 0
Dwell |0~ 50,000[unit:ns] 0 . Ej\ffs% . ES\?;:SG word
0 0
. iti Dedicated K area .
Step Item Setting range LIl - - Data size
value X axis Y axis
_ _ K23984 K28984
Coord. 0:ABS, 1:INC ABS YKX38372 YoKXA6372 Bit
_ _ _ K23982~83 K28982~83
Pattern 0:END, 1: KEEP, 2: CONT END 9KX38370~71 | S6KXA6370~71 Bit
] ) K23981 K28981
Control 0:POS,1:SPD POS 76K X38369 JKX46369 Bit
Method 0:SIN, 1:REP SIN K23980 K28980 Bit
%K X38368 %KX46368
. K2399 K2899
REP Step |0~ 30 (0 ~ 80 for high - end) 0 Yo KW 2399 KW 2899 Word
36
Address | ) 147 483,648 ~2,147,483,647 [pulse] 0 K2390 K2890 __ 110uble word
[pulse] %KD1195 %KD1445
M Code 0 ~ 65,535 0 K2397 K2897 Word
%KW 2397 %KW 2897
ADNo. [0:No.1,1:No.2,2:No.3,3:No.4 0 K23986-87 K28986-87 Bit
%KX38374~75 | %KX46374~75
Speed 1 ~ 100,000([pulse/s] 0 0/';2;19127 fViZDSli‘tW Double word
0 0
Dwell |0 ~ 50,000[unit:ns] 0 . E\f\?ZQS’GQG . ES\?;:% word
0 (1)
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Appendix 2 Positioning Instruction and K area List

Initial

Dedicated K area

Step Item Setting range value X axis Y axis Data size
. . K24084 K29084
Coord.  |0:ABS,1:INC ABS [ 38532 JoKX46532 Bit
Pattern |0 : END, 1: KEEP, 2 : CONT END [—K24082-83 | K29082-83 Bit
%KX38530~31 | %KX46530~31
_ _ K24081 K29081
Control 0:POS, 1:SPD POS JKX38529 JKXA6529 Bit
Method 0:SIN, 1: REP SIN K24080 K29080 Bit
Y%K X38528 Y%KX46528
. K2409 K2909
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 oKW 2409 YKW2909 Word
a7 Address K2400 K2900
-2,147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1200 %KD1450
M Code 0 ~ 65,535 0 K2407 K2907 Word
%KW 2407 Y%KW?2907
AIDNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K24086-87 K29086-87 Bit
%K X38534~35 | %KX46534~35
Speed 1 ~ 100,000[pulse/s] 0 (VE2D4102%2 O/I;2D91(1|_4éz Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % Ej\;‘;f% % ES\?;:% Word
0 0
. iti Dedicated K area .
Step Item Setting range Ty : : Data size
value X axis Y axis
K24184 K29184
Coord. 0:ABS, 1:INC ABS ;
oor ' Y%KX38692 YKX46692 Bit
Patten  |0:END, 1 : KEEP, 2 : CONT END |—24182-83 | K29182-83 Bit
Y%KX38690~91 | %KX46690~91
K24181 K29181
Control 0:POS, 1:SPD POS ;
%KX38689 %KX46689 Bit
Method 0:SIN, 1: REP SIN K24180 K29180 Bit
%KX38688 %KX46688
. K2419 K2919
REP Step |0~ 30 (0 ~ 80 for high - end) 0 YKW2419 Yo KW 2919 Word
38
Address | ) 147,483,648 ~2,147,483,647 [puise] 0 K210 "2510 _ Double word
[pulse] %KD1205 %KD1455
M Code 0 ~ 65,535 0 K2417 K2917 Word
YoKW?2417 %KW?2917
K24186~87 K29186~87 .
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 Bit
%KX38694~95 | %KX46694~95
Speed 1 ~ 100,000[pulse/s] 0 O/EZD41124E)7 fViZDgllA,457 Double word
0 0
Dwell |0 ~ 50,000[unit:ns] 0 . E\f\leflﬁ . ES\?;;G word
0 0
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Appendix 2 Positioning Instruction and K area List

. iti Dedicated K area .
Step Iltem Setting range i/na"lt:fg X axis Y axis Data size
. . K24284 K29284
Coord.  [0:ABS,1:INC ABS [ 38852 oK X46852 Bit
_ _ _ K24282~83 K29282~83
Pattern |0 :END, 1:KEEP, 2 : CONT END [ 38850-51 | 96K X46850-51 Bit
_ _ K24281 K29281
Control 0:POS, 1:SPD POS YK X38849 YoKXA6849 Bit
Method 0:SIN, 1: REP SIN K24280 K29280 Bit
Y%K X38848 Y%KX46848
. K2429 K2929
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 Yo KW 2429 Yo KW 2929 Word
39
K2420 K2920
Address | 5 147,483 648 ~2,147,483,647 [puise] 0 Double word
[pulse] %KD1210 %KD1460
M Code 0~ 65,535 0 K2427 K2927 Word
Y%KW?2427 %KW?2927
K24286~87 K29286~87 .
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 Bit
%KX38854~55 | %KX46854~55
Speed 1 ~ 100,000[pulse/s] 0 Wi2D4122412 fVizDglzé::SZ Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % E\?\?sz% % ::5\/922:26 Word
0 0
. iti Dedicated K area .
Step Item Setting range i/na"lt:fg X axis Y axis Data size
. . K24384 K29384
Coord.  |0:ABS,1:INC ABS [ 30012 KXA7012 Bit
] ) ) K24382~83 K29382~83
Pattern  |0:END, 1:KEEP, 2: CONT END | 3901011 | %K X47010-11 Bit
K24381 K29381
Control 0:POS, 1:SPD POS %KX39009 %KX47009 Bit
Method 0:SIN, 1: REP SIN K24380 K29380 Bit
%KX39008 %KX47008
. K2439 K2939
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 oKW 2439 oKW 2939 Word
-2,147,483,648~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1215 %KD1465
M Code 0 ~ 65,535 0 K2437 K2937 Word
Y%KW2437 Y%KW2937
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K24386-87 K29386-87 Bit
Y%KX39014~15 | %KX47014~15
Speed 1 ~ 100,000[pulse/s] 0 fViZD‘llgzélﬂ fVizDgl?::W Double word
0 0
Dwell |0 ~ 50,000[unit:ns] 0 . E\?\f;fe,e . E\?\?z?)s?% Wword
0 0
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Appendix 2 Positioning Instruction and K area List

: iti Dedicated K area :
Step Iltem Setting range e - - Data size
value X axis Y axis
_ , K24484 K29484
Coord.  |0:ABS,1:INC ABS [ 20172 | 9eKxa7172 Bit
. . . K24482~83 K29482~83
Pattern |0 :END, 1: KEEP, 2: CONT END | 30170-71 | 96K X47170-71 Bit
_ , K24481 K29481
Control 0:POS, 1:SPD POS %KX39169 YKXA7169 Bit
Method 0:SIN, 1: REP SIN K24480 K29480 Bit
%K X39168 %KX47168
. K2449 K2949
REP Step |0~ 30 (0 ~ 80 for high - end) 0 Yo KW 2449 YKW2949 Word
41 Address K2440 K2940
-2,147,483,648~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1220 %KD1470
M Code 0 ~ 65,535 0 K2447 K2947 Word
%KW 2447 %KW2947
K24486~87 K29486~87 .
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 Bit
%KX39174~75 | %KX47174~75
Speed 1 ~ 100,000[pulse/s] 0 fViZD‘ll42422 tyl}izt)gltiz Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % ::5::‘?46 % ES\?;:% Word
0 0
: iti Dedicated K area :
Step Iltem Setting range el : : Data size
value X axis Y axis
. . K24584 K29584
Coord.  |0:ABS,1:INC ABS [ 29332 | 96Kx47332 Bit
_ , , K24582~83 K29582~83
Pattern  [0:END, 1: KEEP, 2: CONT END | 30330-31 | 96K X47330-31 Bit
, _ K24581 K29581
Control 0:POS, 1:SPD POS %KX39329 %KXA7329 Bit
Method 0:SIN, 1: REP SIN K24580 K29580 Bit
%KX39328 %KX47328
. K2459 K2959
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 Yo KW 2459 YKW2959 Word
42 Address K2450 K2950
-2,147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1225 %KD1475
M Code 0 ~ 65,535 0 K2457 K2957 Word
%KW 2457 %KW2957
ADNo. [0:No.1,1:No.2,2:No.3,3:No.4 0 K24586-87 K29586-87 Bit
%KX39334~35 | %KX47334~35
K2454 K2954
Speed 1 ~ 100,000[pulse/s] 0 YKD1227 YKDL477 Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % ::5:25‘?56 % ES\?;:% Word
0 0
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Appendix 2 Positioning Instruction and K area List

. iti Dedicated K area .
Step Iltem Setting range e - - Data size
value X axis Y axis
. . K24684 K29684
Coord.  |0:ABS, 1:INC ABS [ 30497 | 96Kx47492 Bit
_ _ _ K24682~83 K29682~83
Pattern |0 :END, 1: KEEP, 2: CONT END [ 3049091 | %6KXa7490~01 Bit
_ _ K24681 K29681
Control 0:POS, 1:SPD POS %KX39489 SKX4T489 Bit
Method 0:SIN, 1: REP SIN K24680 K29680 Bit
%K X39488 %KX47488
. K2469 K2969
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 oKW 24609 oKW 2969 Word
43
K2460 K2960
Address | 147,483 648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1230 %KD1480
M Code 0 ~ 65,535 0 K2467 K2967 Word
%KW?2467 %KW?2967
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K24686-87 K29686-87 Bit
90K X39494~95 | %KX47494~95
Speed 1 ~ 100,000([pulse/s] 0 (Vrr<<2D41624;32 (VizDgl(Zgz Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % E\?\?;A?GG % If\f\?269666 Word
0 0
. iti Dedicated K area .
Step Item Setting range LIl - - Data size
value X axis Y axis
K24784 K29784
Coord. 0:ABS, 1:INC ABS %KX39552 JKXATE52 Bit
_ _ _ K24782~83 K29782~83
Pattern |0 :END, 1:KEEP, 2 : CONT END [ 53965051 | %6KXa7650-51 Bit
) ) K24781 K29781
Control  |0:POS, 1:SPD POS [ 39649 | 96Kxa7649 Bit
Method 0:SIN, 1: REP SIN K24780 K29780 Bit
%K X39648 %KX47648
. K2479 K2979
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 YKW2479 %KW2979 Word
44 Address K2470 K2970
-2,147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1235 %KD1485
M Code 0 ~ 65,535 0 K2477 K2977 Word
%KW 2477 %KW2977
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K24786-87 K29786-87 Bit
%KX39654~55 | %0KX47654~55
Speed 1 ~ 100,000[pulse/s] 0 fViZD4172437 (VEZDng; Double word
0 0
Dwell |0~ 50,000[unit:ns] 0 . E\?\gfm . E\i?;:m word
0 0
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Appendix 2 Positioning Instruction and K area List

. iti Dedicated K area .
Step Iltem Setting range e - - Data size
value X axis Y axis
_ , K24884 K29884
Coord.  [0:ABS,1:INC ABS [ 20812 oKX47812 Bit
Pattern  [0:END, 1: KEEP, 2 : CONT END | 2488283 1 K29882-83 Bit
00K X39810~11 | %KX47810~11
_ _ K24881 K29881
Control 0:POS, 1:SPD POS %KX39809 YKXAT809 Bit
Method 0:SIN, 1: REP SIN K24880 K29880 Bit
%KX39808 %KX47808
. K2489 K2989
REP Step |0~ 30 (0 ~ 80 for high - end) 0 oKW 2489 Yo KW 2989 Word
4 Address K2480 K2980
-2,147,483,648~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1240 %KD1490
M Code 0 ~ 65,535 0 K2487 K2987 Word
%KW?2487 %KW?2987
AIDNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K24886-87 K29886-87 Bit
%KX39814~15 | %KX47814~15
Speed 1 ~ 100,000[pulse/s] 0 fViZD4182i12 fVizDgl84492 Double word
0 0
Dwell |0 ~ 50,000[unit:ns] o x\;‘;f% . ES\?;;SG Word
(1) (1)
. iti Dedicated K area .
Step Item Setting range [l : : Data size
value X axis Y axis
. . K24984 K29984
Coord. 0:ABS,1:INC ABS YKX39972 SKXATIT2 Bit
) ) ) K24982~83 K29982~83
Pattern  |0:END, 1:KEEP, 2: CONT END I 30970-71 | %KXa7970~71 Bit
) ] K24981 K29981
Control  [0:POS, 1:SPD POS I 539969 oKX47969 Bit
Method 0:SIN, 1: REP SIN K24980 K29980 Bit
%K X39968 %KX47968
. K2499 K2999
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 YoKW 2499 %KW 2999 Word
46
K2490 K2990
Address | 5 147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1245 %KD1495
M Code 0 ~ 65,535 0 K2497 K2997 Word
%KW?2497 %KW?2997
A/DNo. [0:No.1,1:No.2,2:No.3,3:No.4 0 K24986-87 K29986-87 Bit
%KX39974~75 | %KX47974~75
Speed 1 ~ 100,000[pulse/s] 0 O/Ei)419237 (VE2D§)19£$7 Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % E\?\;‘;f% % ::5\?;:96 Word
0 0
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Appendix 2 Positioning Instruction and K area List

. iti Dedicated K area .
Step Iltem Setting range e - - Data size
value X axis Y axis
K25084 K30084
Coord. 0:ABS,1:INC ABS ;
oo ’ %KX40132 %KX48132 Bit
_ _ _ K25082~83 K30082~83
Pattern |0 :END, 1:KEEP, 2 : CONT END | 40130-31 | 96K X48130-31 Bit
K25081 K30081
Control 0:POS, 1:SPD POS ;
%K X40129 %K X48129 Bit
Method 0:SIN, 1: REP SIN K25080 K30080 Bit
%KX40128 %KX48128
. K2509 K3009
REP St 0 ~ 30 (0 ~ 80 for high - end 0
°p ( or high - end) %KW 2509 %KW 3009 Word
47 Address K2500 K3000
-2,147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1250 %KD1500
M Code 0 ~ 65,535 0 K2507 K3007 Word
%KW2507 %KW3007
K25086~87 K30086~87 .
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 Bit
%KX40134~35 | %KX48134~35
Speed 1 ~ 100,000[pulse/s] 0 O/Ei)slozzz Wi?I)DOlost)Z Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 K2506 K3006 Word
%KW2506 %KW3006
. iti Dedicated K area .
Step Item Setting range lugl : : Data size
value X axis Y axis
K25184 K30184
Coord. 0:ABS,1:INC ABS ;
oor ' %KX40292 %KX48292 Bit
) ) ) K25182~83 K30182~83 .
Pattern 0:END, 1: KEEP, 2: CONT END YoKXA0290~91 | %K X48290-91 Bit
K25181 K30181
Control 0:POS, 1:SPD POS ;
%K X40289 %K X48289 Bit
Method 0:SIN, 1: REP SIN K25180 K30180 Bit
%K X40288 %K X48288
REP Step |0~ 30 (0 ~ 80 for high - end) 0 K2519 K3019 Word
48 %KW?2519 %KW3019
Address | 5 147,483,648 ~2,147,483,647 [pulse] 0 K2510 K3010 I houble word
[pulse] %KD1255 %KD1505
M Code 0 ~ 65,535 0 K2517 K301/ Word
%KW2517 %KW3017
A/DNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K25186-87 K30186-87 Bit
%KX40294~95 | %KX48294~95
Speed 1 ~ 100,000([pulse/s] 0 WE?)5112457 (ViSDOll;J? Double word
0 (0]
Dwell 0 ~ 50,000[unit:ms] 0 K2516 K3016 Word
%KW2516 %KW3016
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Appendix 2 Positioning Instruction and K area List

Initial

Dedicated K area

Step Item Setting range value X axis Y axis Data size
, , K25284 K30284
Coord.  |0:ABS,1:INC ABS [ 40452 oKX48452 Bit
_ _ _ K25282~83 K30282~83
Pattern  |0:END, 1:KEEP, 2: CONT END | 40450-51 | 96K Xa8450-51 Bit
_ _ K25281 K30281
Control 0:POS, 1:SPD POS %KX40449 YKXA8449 Bit
Method 0:SIN, 1:REP SIN K25280 K30280 Bit
%KX40448 Y%KX48448
. K2529 K3029
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 YKW2529 YKW3029 Word
49
K2520 K3020
Adress | ) 147 483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1260 %KD1510
M Code 0 ~ 65,535 0 K2527 K3027 Word
%KW2527 %KW3027
AIDNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K25286-87 | K30286-87 Bit
Y%KX40454~55 | %KX48454~55
Speed 1 ~ 100,000([pulse/s] 0 0/12)5122132 0/};:;0125412 Double word
0 0
Dwell |0 ~ 50,000[unit:ns] 0 . E55225626 . E\?\?;c?ze word
0 0
. iti Dedicated K area .
Step Item Setting range :/n;;c;a:al X axXiS Y axis Data size
_ _ K25384 K30384
Coord. 0:ABS,1:INC ABS YKXA0512 YoKXAB612 Bit
_ _ _ K25382~83 K30382~83
Pattern |0 :END, 1: KEEP, 2: CONT END | 20610-11 | 96K Xa8610-11 Bit
_ , K25381 K30381
Control ~ [0:POS, 1:SPD POS [ 520009 | 96Kx48809 Bit
Method 0:SIN, 1: REP SIN K25380 K30380 Bit
%KX40608 Y%KX48608
. K2539 K3039
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 oKW 2539 YoKW3039 Word
50
K2530 K3030
Adress | 147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1265 %KD1515
M Code 0 ~ 65,535 0 K2537 K3037 Word
Y%KW?2537 %KW3037
K25386~87 K30386~87 .
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 Bit
%KX40614~15 | %KX48614~15
Speed 1 ~ 100,000[pulse/s] 0 Wii)sls,;}? 0/};:;01?;417 Double word
0 0
Dwell |0~ 50,000[unit:ns] 0 . Ej\fj:% . ES\?;’S% word
0 0
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Appendix 2 Positioning Instruction and K area List

. iti Dedicated K area .
Step Iltem Setting range e - - Data size
value X axis Y axis
. . K25484 K30484
Coord.  |0:ABS,1:INC ABS [ 20772 | 9eKxasrTa Bit
_ _ _ K25482~83 K30482~83
Pattern |0 :END, 1: KEEP, 2: CONT END [ 40770-71 | 96K X487 7071 Bit
. _ K25481 K30481
Control  [0:POS, 1:SPD POS I 40769 | 96Kxag769 Bit
K25480 K30480 .
Method 0:SIN, 1: REP SIN Bit
%KX40768 %KX48768
. K2549 K3049
REP Step |0~ 30 (0 ~ 80 for high - end) 0 %KW2549 YoKW3049 Word
51
K2540 K3040
Address | ; 147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1270 %KD1520
M Code 0 ~ 65,535 0 K2547 K3047 Word
%KW 2547 %KW3047
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K25486-87 | K30486-87 Bit
Y%KXA0774~75 | YoKXA48774~75
Speed 1 ~ 100,000[pulse/s] 0 fViZDSl42472 O/E?E))O145422 Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % Ej\?::% % E\:j\?:(?% Word
0 0
. iti Dedicated K area .
Step Item Setting range lugl - : Data size
value X axis Y axis
) ) K25584 K30584
Coord.  |0:ABS,1:INC ABS [ 40932 | 96Kxag93z Bit
. _ _ K25582~-83 | K30582-83
Pattern |0 :END, 1: KEEP, 2: CONT END [ 40930-31 | 96KX48930~31 Bit
) ] K25581 K30581
Control 0:POS, 1:SPD POS %KX40929 YK X48929 Bit
Method 0:SIN, 1: REP SIN K25580 K30580 Bit
%KX40928 %KX48928
. K2559 K3059
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 YoKW2559 YKW3059 Word
52
Address | ) 147,483 648 ~2,147,483,647 [puise] 0 KZ550 "3950__ bouble word
[pulse] %KD1275 %KD1525
M Code 0~ 65,535 0 K2557 K3057 Word
%KW 2557 %KW3057
AIDNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K25586-87 | K30586-87 Bit
%KX40934~35 | %KX48934~35
Speed 1 ~ 100,000[pulse/s] 0 O/l;2D5152477 WE?E))()155>427 Double word
0 0
Dwell |0~ 50,000[unit:ms] 0 . Ej\f;:% . ES\?;S% word
0 0
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Appendix 2 Positioning Instruction and K area List

. iti Dedicated K area .
Step Iltem Setting range L] - - Data size
value X axis Y axis
) ] K25684 K30684
Coord.  |0:ABS,1:INC ABS 41092 | 96Kxag092 Bit
K25682~83 K30682~83
Pattern |0 :END, 1: KEEP, 2: CONT END [ 41090-91 | 9%KX49090~01 Bit
_ _ K25681 K30681
Control 0:POS, 1:SPD POS YKX41089 %5KX49089 Bit
Method 0:SIN, 1:REP SIN K25680 K30680 Bit
%KX41088 %KX49088
. K2569 K3069
REP Step |0~ 30 (0 ~ 80 for high - end) 0 Yo KW 2560 oKW 3069 Word
53
K2560 K3060
Address | ) 147 483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1280 %KD1530
M Code 0 ~ 65,535 0 K2567 K3067 Word
Y%KW2567 Y%KW3067
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K25686-87 } K30686-87 Bit
%KX41094~95 | %KX49094~95
Speed 1 ~ 100,000[pulse/s] 0 fViZDSl62482 WESI;0165432 Double word
0 0
Dwell |0~ 50,000[unit:ms] 0 . ES\;E’;:GG . E\?\?;;ee Word
0 0
. iti Dedicated K area .
Step Item Setting range LIl - - Data size
value X axis Y axis
) ] K25784 K30784
Coord. 0:ABS, 1:INC ABS SKX41252 %KXA9252 Bit
K25782~83 K30782~83
Pattern |0 :END, 1:KEEP, 2 : CONT END | 41250-51 | 96K X49250-51 Bit
) ) K25781 K30781
Control  [0:POS, 1:SPD POS [ Sa1249 | 96Kx49249 Bit
Method 0:SIN, 1: REP SIN K25780 K30780 Bit
%K X41248 %K X49248
. K2579 K3079
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 YOKW 2579 %KW3079 Word
5 Address K2570 K3070
-2,147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1285 %KD1535
M Code 0~ 65,535 0 K2577 K3077 Word
YoKW?2577 %KW3077
A/DNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K25786-87 | KS0786-87 Bit
Y%K X41254~55 | %K X49254~55
Speed 1 ~ 100,000[pulse/s] 0 0/}2?172‘:37 (VT(SI,DOl?SA;%? Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % E\?\?ZYF?% % ::3\?;(?76 Word
0 0

App. 2 -31




Appendix 2 Positioning Instruction and K area List

Initial

Dedicated K area

Ste Iltem Setting range : - Data size
P g rang value X axis Y axis
Coord. 0:ABS, 1:INC ABS K25884 K30884 Bit
%KX41412 %KX49412
Pattern |0 : END, 1: KEEP, 2 : CONT END | K22882-83 | K30882-83 Bit
%0KX41410~11 | %KX49410~11
Control 0:POS, 1:SPD POS K25881 K30881 Bit
%K X41409 %K X49409
Method 0:SIN, 1: REP SIN K25880 K30880 Bit
%KX41408 %KX49408
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 K2589 K3089 Word
55 %KW?2589 %KW 3089
Address | 5 147 483,648~ 2,147,483,647 [pulse] 0 K2580 K3080 11 ple word
[pulse] %KD1290 %KD1540
M Code 0 ~ 65,535 0 K2587 K3087 Word
%KW2587 %KW3087
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K25886-87 } K30886-87 Bit
00K X41414~15 | %K X49414~15
Speed 1 ~ 100,000([pulse/s] 0 K2584 K3084 Double word
%KD1292 %KD1542
Dwell 0 ~ 50,000[unit:ms] 0 K2586 K3086 Word
%KW?2586 %KW 3086
. iti Dedicated K area .
Step Item Setting range LIl - - Data size
value X axis Y axis
Coord. 0:ABS, 1:INC ABS K25984 K30984 Bit
%KX41572 %KX49572
Pattern [0 : END, 1: KEEP, 2 : CONT END |-22982-83 | K30982-83 Bit
%K X41570~71 | %KX49570~71
Control 0:POS, 1:SPD POS K25981 K30981 Bit
%K X41569 %K X49569
Method 0:SIN, 1: REP SIN K25980 K30980 Bit
%KX41568 %KX49568
. K2599 K3099
REP Ste 0 ~ 30 (0 ~ 80 for high - end 0
P ( g ) %KW 2599 %KW 3099 Word
56 Address K2590 K3090
-2,147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1295 %KD1545
M Code 0 ~ 65,535 0 K2597 K3097 Word
%KW?2597 %KW3097
K25986~87 K30986~87 .
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 Bit
%KX41574~75 | %KX49574~75
Speed 1 ~ 100,000([pulse/s] 0 K2594 K3094 Double word
%KD1297 %KD1547
Dwell |0~ 50,000[unit:ns] 0 K2596 K3096 word
%KW 2596 %KW 3096
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Appendix 2 Positioning Instruction and K area List

Initial

Dedicated K area

Step Iltem Setting range value X axis Y axis Data size
) ) K26084 K31084
Coord.  [0:ABS,1:INC ABS 41732 | %eKxa9732 Bit
_ _ _ K26082~83 K31082~83 _
Pattern |0 :END, 1:KEEP, 2 : CONT END [ 41730-31 | 96K X49730-31 Bit
K26081 K31081
Control 0:POS, 1:SPD POS SKXa1729 %KXa9729 Bit
Method 0:SIN, 1: REP SIN K26080 K31080 Bit
YKX41728 Y%KX49728
. K2609 K3109
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 YW 2609 Yo KW3109 Word
57
Address |, 147,483,648 ~2,147,483,647 [pulse] 0 s ! Double word
[pulse] %KD1300 %KD1550
M Code 0~ 65,535 0 K2607 K3107 Word
Y%KW?2607 %KW3107
K26086~87 K31086~87 .
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 Bit
%KX41734~35 | %KX49734~35
Speed 1 ~ 100,000[pulse/s] 0 0/};?1%‘:)2 fyisl;llo;:sz Double word
0 0
Dwell |0 ~ 50,000[unit:ns] 0 . ES\?;:% . E\?vls?foe word
0 0
. iti Dedicated K ar .
Step Item Setting range LIl eq catedK a ea. Data size
value X axis Y axis
K26184 K31184
Coord. 0:ABS, 1:INC ABS TKXA1892 IKXA9892 Bit
K26182~83 K31182~83
Pattern  |0:END, 1:KEEP, 2: CONT END [~ 1890-97 | %xa9890-91 Bit
K26181 K31181
Control 0:POS, 1:SPD POS WKX41889 WKXA9889 Bit
K26180 K31180
Method 0:SIN, 1: REP SIN TKX4 1888 TKXA9888 Bit
K2619 K3119
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 K619 WKNB119 Word
” Adress 1, 147 483,648 ~2,147,483,647 [pul 0 K20TO K3110 Double word
pulse] | 2147483 /147,483,647 [pulse] %KD1305 %KD1555 | Double wor
K2617 K3117
M Code 0 ~ 65,535 0 NB17 WK1 17 Word
K26186~87 K31186~87
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 TKXA1894~95 IKXA9894~95 Bit
K2614 K3114
Speed 1 ~ 100,000[pulse/s] 0 9KD1307 %KD1557 Double word
2
Dwell 0 ~ 50,000[unit:ms] 0 "/EWS;S% ‘7@1(131?6 Word
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Appendix 2 Positioning Instruction and K area List

. iti Dedicated K area .
Step Iltem Setting range e - - Data size
value X axis Y axis
] ] K26284 K31284
Coord.  [0:ABS,1:INC ABS [ 42052 | 96KxB0052 Bit
K26282~83 K31282~83
Pattern |0 :END, 1:KEEP, 2: CONT END Bit
%KX42050~51 | %KX50050~51
) ) K26281 K31281
Control  |0:POS, 1:SPD POS [ 542049 | 96KX50049 Bit
Method 0:SIN, 1: REP SIN K26280 K31280 Bit
%KX42048 %KX50048
. K2629 K3129
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 YoKW 2629 YoKW3129 Word
59 Address K2620 K3120
-2,147,483,648~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1310 %KD1560
M Code 0 ~ 65,535 0 K2627 K3127 Word
%KW2627 %KW3127
K26286~87 K31286~87 .
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 Bit
%KX42054~55 | %0KX50054~55
Speed 1 ~ 100,000([pulse/s] 0 O/Eé6123412 0/};:;112522 Double word
0 0
Dwell 0 ~ 50,000[unit:ms 0 K2626 K3126 Word
%KW2626 %KW3126
0 0
. iti Dedicated K area .
Step Item Setting range LIl - - Data size
value X axis Y axis
) ) K26384 K31384
Coord. 0:ABS,1:INC ABS YoKXA2212 YK X50212 Bit
_ _ _ K26382~83 K31382~83
Pattern 0:END, 1: KEEP, 2 : CONT END YK X42210-11 | %KX50210-11 Bit
_ _ K26381 K31381
Control 0:POS, 1:SPD POS YKX42209 %KX50209 Bit
Method 0:SIN, 1: REP SIN K26380 K31380 Bit
%KX42208 %KX50208
. K2639 K3139
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 oKW 2639 Yo KW3139 Word
60
Address | 147,483,648 ~2,147,483,647 [pulse] 0 K2630 K130 Ih ) ble word
[pulse] %KD1315 %KD1565
M Code 0 ~ 65,535 0 K2637 K3137 Word
%KW2637 %KW3137
AD N 0:Nol 1:No2 2:No3. 3:Nod 0 K26386~87 K31386~87 Bi
° -NO-4 42 NO2, 22 NO-3, 3 - O %KX42214~15 | %KX50214~15 t
Speed 1 ~ 100,000[pulse/s] 0 fVizDGl?);l? tyﬁ)lls;:n Double word
0 0
Dwell |0 ~ 50,000[unit:ns] 0o |, ES\?Z?’:% . Ej\}:f% Word
(1) (1)
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Appendix 2 Positioning Instruction and K area List

. iti Dedicated K area .
Step Iltem Setting range L] - - Data size
value X axis Y axis
Coord. 0:ABS, 1:INC ABS K26484 K31484 Bit
%KX42372 %KX50372
Pattern  |0: END, 1: KEEP, 2 : CONT END |20482-83 | K31482-83 Bit
%KX42370~71 | %KX50370~71
Control 0:POS, 1:SPD POS K26481 K31481 Bit
%KX42369 %KX50369
Method 0:SIN, 1: REP SIN K26480 K31480 Bit
%KX42368 %KX50368
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 K2649 K3149 Word
61 %KW2649 %KW3149
Address | 147,483,648 ~2,147,483,647 [pulse] 0 reoa) o2 — Double word
[pulse] %KD1320 %KD1570
M Code 0 ~ 65,535 0 K2647 K314/ Word
%KW2647 %KW3147
K26486~87 K31486~87 .
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 Bit
%KX42374~75 | %KX50374~75
Speed 1 ~ 100,000[pulse/s] 0 K2644 K3144 Double word
%KD1322 %KD1572
Dwell |0~ 50,000[unit:ms] 0 K2646 K3146 word
%KW 2646 %KW 3146
. iti Dedicated K area .
Step Item Setting range LIl - - Data size
value X axis Y axis
Coord. 0:ABS,1:INC ABS K26584 K31584 Bit
%KX42532 %KX50532
Pattern  |0:END, 1: KEEP, 2 : CONT END [ 126582-83 K31582-83 Bit
%0KX42530~31 | %KX50530~31
Control 0:POS, 1:SPD POS K26581 K31581 Bit
%KX42529 %KX50529
Method 0:SIN, 1: REP SIN K26580 K31580 Bit
%KX42528 %KX50528
. K2659 K3159
REP Ste 0 ~ 30 (0 ~ 80 for high - end 0
6 P ( d ) %KW 2659 %KW3159 Word
Address K2650 K3150
-2,147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1325 %KD1575
M Code 0 ~ 65,535 0 K2657 K3157 Word
%KW2657 %KW3157
A/DNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K26586-87 K31586-87 Bit
%K X42534~35 | %KX50534~35
Speed 1 ~ 100,000[pulse/s] 0 K2654 K3154 Double word
%KD1327 %KD1577
Dwell 0 ~ 50,000[unit:ms] 0 K2656 K3156 Word
%KW2656 %KW3156
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Appendix 2 Positioning Instruction and K area List

. iti Dedicated K area .
Step Item Setting range :/n;ﬂjag X axis Y axis Data size
] ] K26684 K31684
Coord.  |0:ABS, 1:INC ABS 42692 | 96KX50692 Bit
_ _ _ K26682~83 K31682~83
Pattern |0 :END, 1:KEEP, 2: CONT END [ 47690-91 | 96K X50690-91 Bit
_ _ K26681 K31681
Control 0:POS, 1:SPD POS JKX42689 YK X50689 Bit
Method 0:SIN, 1: REP SIN K26680 K31680 Bit
%K X42688 %KX50688
. K2669 K3169
REP Step |0~ 30 (0 ~ 80 for high - end) 0 YoKW 2669 YKW3169 Word
63
Address | , 147,483,648 ~2,147,483,647 [pulse] 0 r200y "> 20— Double word
[pulse] %KD1330 %KD1580
M Code 0 ~ 65,535 0 K2667 K3167 Word
%KW2667 %KW3167
K26686~87 K31686~87
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 Bit
%KX42694~95 | %KX50694~95
Speed 1 ~ 100,000([pulse/s] 0 O/I;éslzgz WE?[))1165‘:32 Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % ES\?;:% % E\:jvlgf% Word
0 0
. iti Dedicated K area .
Step Item Setting range :/n;ﬂjag X axis Y axis Data size
) ) K26784 K31784
Coord.  [0:ABS,1:INC ABS [ Sarses | 96KxB0852 Bit
K26782~83 K31782~83
Pattern |0 :END, 1: KEEP, 2: CONT END [ 4985051 | 96K XB0850-51 Bit
) ] K26781 K31781
Control 0:POS, 1:SPD POS YKX42849 YK X50849 Bit
Method 0:SIN, 1: REP SIN K26780 K31780 Bit
%K X42848 %KX50848
. K2679 K3179
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 Yo KW 2679 Y%KW3179 Word
64
Address |, 147,483,648 ~2,147,483,647 [pulse] 0 Dl o — Double word
[pulse] %KD1335 %KD1585
M Code 0 ~ 65,535 0 K2677 K3177 Word
%KW?2677 %KW3177
AIDNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K26786-87 | K31786-87 Bit
%KX42854~55 | %KX50854~55
Speed 1 ~ 100,000[pulse/s] 0 (yi2D617327 0/};:;1175‘:37 Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % ::5\?27:76 % E\:jvl;fm Word
0 0
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Appendix 2 Positioning Instruction and K area List

. iti Dedicated K area .
Step Iltem Setting range e - - Data size
value X axis Y axis
Coord. 0:ABS, 1:INC ABS K26884 K31884 Bit
%KX43012 %KX51012
Pattern  |0:END, 1: KEEP, 2 : CONT END | 26882-83 K31882-83 Bit
%K X43010~11 | %KX51010~11
Control 0:POS, 1:SPD POS K26881 K31881 Bit
%K X43009 %KX51009
Method 0:SIN, 1: REP SIN K26880 K31880 Bit
%KX43008 %KX51008
. K2689 K3189
REP Ste 0 ~ 30 (0 ~ 80 for high - end 0
- P ( g ) %KW 2689 %KW3189 Word
Address K2680 K3180
-2,147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1340 %KD1590
M Code 0 ~ 65,535 0 K2687 K3187 Word
%KW?2687 %KW3187
A/DNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K26886-87 K31886-87 Bit
%KX43014~15 | %KX51014~15
Speed 1 ~ 100,000[pulse/s] 0 K2684 K3184 Double word
%KD1342 %KD1592
Dwell |0 ~ 50,000[unit:s] 0 K2686 K3186 Word
%KW2686 %KW3186
. iti Dedicated K area .
Step Item Setting range [l 2 : Data size
value X axis Y axis
Coord. 0:ABS,1:INC ABS K26984 K31984 Bit
%K X43172 %KX51172
Pattern |0 : END, 1: KEEP, 2 : CONT END |—K26982-83 K31982-83 Bit
%KX43170~71 | %KX51170~71
Control 0:POS, 1:SPD POS K26981 K31981 Bit
%KX43169 %KX51169
Method 0:SIN, 1: REP SIN K26980 K31980 Bit
%K X43168 %KX51168
REP Step |0~ 30 (0 ~ 80 for high - end) 0 K2699 K3199 Word
66 %KW2699 %KW3199
K2690 K3190
Address | 5 147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1345 %KD1595
M Code 0 ~ 65,535 0 K2697 K3197 Word
%KW2697 %KW3197
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K26986-87 | K31986-87 Bit
%KX43174~75 | %KX51174~75
Speed 1 ~ 100,000[pulse/s] 0 K2694 K3194 Double word
%KD1347 %KD1597
Dwell 0 ~ 50,000[unit:ms] 0 K2696 K3196 Word
%KW2696 %KW3196
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Appendix 2 Positioning Instruction and K area List

Initial

Dedicated K area

Step Item Setting range value X axis Y axis Data size
) ) K27084 K32084
Coord.  |0:ABS,1:INC ABS [ 43332 | 96KXEL1332 Bit
_ _ _ K27082~83 K32082~83
Pattern  |0:END, 1: KEEP, 2: CONT END I 43330-31 | 96KXE1330-31 Bit
_ _ K27081 K32081
Control 0:POS, 1:SPD POS %KXa3329 YKX51329 Bit
Method 0:SIN, 1: REP SIN K27080 K32080 Bit
%KX43328 %KX51328
. K2709 K3209
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 YKW2709 YKW3209 Word
67
K2700 K3200
Address | ) 147,483 648 ~2,147,483,647 [puise] 0 Double word
[pulse] %KD1350 %KD1600
M Code 0 ~ 65,535 0 K2707 K3207 Word
%KW2707 %KW 3207
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K27086-87 | K32086-87 Bit
Y%KX43334~35 | %KX51334~35
Speed 1 ~ 100,000[pulse/s] 0 0/';%?3452 W}}i?z)zl%‘z)z Double word
0 0
Dwell |0~ 50,000[unit:ms] 0 . E\f\zgfoe . E\?vze?;oe word
0 0
. iti Dedicated K area :
Step Item Setting range LIl - - Data size
value X axis Y axis
) ) K27184 K32184
Coord. 0:ABS, 1:INC ABS YKXA3492 YKX51492 Bit
_ _ _ K27182~83 K32182~83
Pattern |0 :END, 1:KEEP, 2: CONT END [ 43490-91 | 96K XE1490-91 Bit
) ) K27181 K32181
Control  [0:POS, 1:SPD POS [ 43289 | 96Kx51489 Bit
Method 0:SIN, 1: REP SIN K27180 K32180 Bit
%KX43488 %KX51488
. K2719 K3219
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 YKW2719 YoKW3219 Word
68
K2710 K3210
Address |, 147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1355 %KD1605
M Code 0 ~ 65,535 0 K2717 K3217 Word
YoKW2717 Y%KW3217
K27186~87 K32186~87
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 Bit
%KX43494~95 | %KX51494~95
Speed 1 ~ 100,000[pulse/s] 0 (VP:(ZD?ll:::S? ‘VI;3[,)211642)7 Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % E\?\/7217616 % E\:j\i:;m Word
0 0
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Appendix 2 Positioning Instruction and K area List

. iti Dedicated K area .
Step Iltem Setting range L] - - Data size
value X axis Y axis
) ) K27284 K32284
Coord.  |0:ABS,1:INC ABS 43652 | 9KXG1652 Bit
_ _ _ K27282~83 K32282~83
Pattern |0 :END, 1:KEEP, 2 : CONT END [ 43650-51 | 96K XE1650-51 Bit
_ _ K27281 K32281
Control 0:POS, 1:SPD POS %KXa3649 SKX51649 Bit
Method 0:SIN, 1: REP SIN K27280 K32280 Bit
Y%KX43648 Y%KX51648
. K2729 K3229
REP Step |0~ 30 (0 ~ 80 for high - end) 0 Yo KW 2729 YKW3229 Word
69
Address | , 147,483,648 ~2,147,483,647 [pulse] 0 py o —{Double word
[pulse] %KD1360 %KD1610
M Code 0~ 65,535 0 K2727 K3227 Word
Y%KW2727 YKW 3227
ADNo. [0:No.1,1:No.2,2:No.3,3:No.4 0 K27286-87 | K32286-87 Bit
%K X43654~55 [ %oKX51654~55
Speed 1 ~ 100,000[pulse/s] 0 (V:i2D7123462 0/};:;2126412 Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % E\?\/?227626 % E\:jv2322626 Word
0 0
. iti Dedicated K area .
Step Item Setting range LIl - - Data size
value X axis Y axis
) ) K27384 K32384
Coord.  |0:ABS, 1:INC ABS [ 38l | serxGLel Bit
_ _ _ K27382~83 | K32382~83
Pattern |0 :END, 1: KEEP, 2: CONT END [ 43810~ 11 | 96K XE1810-11 Bit
_ _ K27381 K32381
Control 0:POS, 1:SPD POS YKX43809 YK X51809 Bit
Method 0:SIN, 1:REP SIN K27380 K32380 Bit
%KX43808 %KX51808
. K2739 K3239
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 YKW2739 YKW3239 Word
70 Address K2730 K3230
-2,147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1365 %KD1615
M Code 0 ~ 65,535 0 K2737 K3237 Word
YKW2737 Y%KW3237
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K27386-87 | K32386-87 Bit
Y%KX43814~15 | %KX51814~15
Speed 1 ~ 100,000[pulse/s] 0 O/Ei)71?;57 fyi?[))zl?glﬂ Double word
0 0
Dwell |0 ~ 50,000[unit:ms] 0 E\%z?fse . E\?vz;;e word
0 0
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Appendix 2 Positioning Instruction and K area List

. iti Dedicated K area .
Step Iltem Setting range L] - - Data size
value X axis Y axis
. . K27484 K32484
Coord.  [0:ABS,1:INC ABS [ 43972 | %eKkXE1972 Bit
_ _ _ K27482~83 | K32482~83
Pattern |0 :END, 1:KEEP, 2 : CONT END [ 43970~ 1 [9%KXE1970~7 1 Bit
) ] K27481 K32481
Control 0:POS, 1:SPD POS %KXa3959 %KX51969 Bit
Method 0:SIN, 1: REP SIN K27480 K32480 Bit
Y%KX43968 %KX51968
. K2749 K3249
REP Step |0~ 30 (0 ~ 80 for high - end) 0 Yo KW 2749 oKW 3249 Word
71
Address |, 147,483,648 ~2,147,483,647 [pulse] 0 ALY P3220— Double word
[pulse] %KD1370 %KD1620
M Code 0~ 65,535 0 K2747 K3247 Word
Y%KW2747 %KW 3247
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K27486-87 | K32486-87 Bit
YKX43974~75 | YoKX51974~75
Speed 1 ~ 100,000[pulse/s] 0 (Vrr<<2D714;3472 (Vrr<<3|,3214£3422 Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % E\?\/?;?ZG % E\?\/z’:;% Word
0 0
. iti Dedicated K area .
Step Item Setting range LIl - - Data size
value X axis Y axis
K27584 K32584
Coord. 0:ABS, 1:INC ABS YKXA4132 %KX52132 Bit
_ _ _ K27582~83 | K32582~83
Pattern |0 :END, 1:KEEP, 2: CONT END | 44130~31 | 9%KX52130~31 Bit
) ) K27581 K32581
Control 0:POS,1:SPD POS YK XA4129 YK X52129 Bit
Method 0:SIN, 1:REP SIN K27580 K32580 Bit
Y%KX44128 %KX52128
. K2759 K3259
REP Step |0~ 30 (0 ~ 80 for high - end) 0 %KW2759 YKW3259 Word
z Address K2750 K3250
-2,147,483,648~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1375 %KD1625
M Code 0 ~ 65,535 0 K2757 K3257 Word
YoKW2757 %KW 3257
ADNo. [0:No.1,1:No.2,2:No.3,3:No.4 0 K27586-87 } K32586-87 Bit
%K X44134~35 | %KX52134~35
Speed 1 ~ 100,000[pulse/s] 0 Wi2D7153477 Wﬁsl;2156427 Double word
0 0
Dwell |0 ~ 50,000[unit:ns] o E\f\/7257656 . E\i’z;;% word
0 0
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Appendix 2 Positioning Instruction and K area List

. iti Dedicated K area .
Step Iltem Setting range e - - Data size
value X axis Y axis
) ) K27684 K32684
Coord.  |0:ABS, 1:INC ABS [ 44292 | 9eKx52292 Bit
_ _ _ K27682~83 K32682~83
Pattern |0 :END, 1: KEEP, 2: CONT END [ 44290-91 | 96K X52290-91 Bit
_ _ K27681 K32681
Control 0:POS, 1:SPD POS YKX44289 JKX52289 Bit
Method 0:SIN, 1:REP SIN K27680 K32680 Bit
Y%KX44288 %KX52288
. K2769 K3269
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 YKW2769 Yo KW 32609 Word
73
Address | 5 147 483,648~ 2,147,483,647 [pulse] 0 K2760 K3260___{h . pie word
[pulse] %KD1380 %KD1630
M Code 0 ~ 65,535 0 K2767 K3267 Word
%KW2767 %KW 3267
K27686~87 K32686~87 .
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 Bit
%KX44294~95 | %KX52294~95
Speed 1 ~ 100,000[pulse/s] 0 0/};?1(:32 (Visl,jzlziz Double word
0 0
Dwell |0 ~ 50,000[unit:ms] 0 . Ejjgf% . E\?vzs?;ee word
0 0
: iti Dedicated K area ;
Step Item Setting range LIl - - Data size
value X axis Y axis
] ] K27784 K32784
Coord. 0:ABS, 1:INC ABS SKX44452 YKX52452 Bit
_ _ _ K27782~83 K32782~83
Pattern |0 :END, 1:KEEP, 2: CONT END [ 44450-51 | 96K XB2450-51 Bit
) ) K27781 K32781
Control  |0:POS, 1:SPD POS [ 24249 | 9Kx52449 Bit
Method 0:SIN, 1:REP SIN K27780 K32780 Bit
YKX44448 Y%KX52448
. K2779 K3279
REP Step |0~ 30 (0 ~ 80 for high - end) 0 YKW2779 YKW3279 Word
74
K2770 K3270
Address | ; 147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1385 %KD1635
M Code 0 ~ 65,535 0 K2777 K3277 Word
YKW2777 YKW3277
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K27786-87 | K32786-87 Bit
%K X44454~55 | %KX52454~55
Speed 1 ~ 100,000([pulse/s] 0 ‘ViZD?173487 (Vrr<<3|,32176437 Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % I}:\i\/7277676 % ::3\/2;2676 Word
0 0
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. iti Dedicated K area .
Step Iltem Setting range e - - Data size
value X axis Y axis
_ _ K27884 K32884
Coord. 0:ABS,1:INC ABS YK XA4612 YoKXE2612 Bit
_ _ _ K27882~83 K32882~83
Pattern |0 :END, 1:KEEP, 2 : CONT END |- 44610-11 | %K X52610-11 Bit
_ _ K27881 K32881
Control 0:POS, 1:SPD POS %KXA4609 YKX52609 Bit
Method 0:SIN, 1: REP SIN K27880 K32880 Bit
%KX44608 %KX52608
. K2789 K3289
REP Step 0 ~ 30 (0 ~ 80 for high - end) 0 YKW2789 YKW3289 Word
£ Address K2780 K3280
-2,147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1390 %KD1640
M Code 0 ~ 65,535 0 K2787 K3287 Word
%KW?2787 %KW3287
ADNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K27886-87 K32886-87 Bit
%KX44614~15 | %0KX52614~15
Speed 1 ~ 100,000[pulse/s] 0 O/I;2D7183492 O/E?E)zj.864‘.'-2 Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % E\3\7287686 % E\:jvz??;% Word
0 0
. iti Dedicated K area .
Step Iltem Setting range Ty - : Data size
value X axis Y axis
) ) K27984 K32984
Coord.  |0:ABS, 1:INC ABS 44772 OKX52772 Bit
) ) ) K27982~83 K32982~83
Pattern 0:END, 1: KEEP, 2: CONT END YoKXA4770~71 | %6KX52770-71 Bit
_ _ K27981 K32981
Control 0:POS, 1:SPD POS YKXA4769 YKXE2769 Bit
Method 0:SIN, 1: REP SIN K27980 K32980 Bit
%K X44768 %KX52768
. K2799 K3299
REP Step 0 ~ 30 (0 ~ 80 for high - end) 0 YKW2799 YKW3299 Word
76 Address K2790 K3290
-2,147,483,648~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1395 %KD1645
M Code 0 ~ 65,535 0 K2797 K3297 Word
%KW2797 %KW3297
K27986~87 K32986~87 .
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 Bit
%KX44774~75 | %KX52774~75
Speed 1 ~ 100,000[pulse/s] 0 O/I;2D7193‘;7 O/E?E))zlgfiw Double word
0 0
Dwell |0 ~ 50,000[unit:ns] 0 E\f\jzgf% . E\?\/z??;% Word
0 0
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. iti Dedicated K area .
Step Iltem Setting range L] - - Data size
value X axis Y axis
) ) K28084 K33084
Coord.  |0:ABS,1:INC ABS [ 41932 | 96Kx52932 Bit
_ _ _ K28082~83 K33082~83
Pattern |0 :END, 1:KEEP, 2: CONT END [ 24930~31 | %K X52930-31 Bit
_ _ K28081 K33081
Control 0:POS, 1:SPD POS %KX44929 %KX52929 Bit
Method 0:SIN, 1: REP SIN K28080 K33080 Bit
%KX44928 %KX52928
. K2809 K3309
REP Step 0 ~ 30 (0 ~ 80 for high - end) 0 YKW2809 YKW3300 Word
77
K2800 K3300
Address | 147,483,648 ~2,147,483,647 [pulse] 0 Double word
[pulse] %KD1400 %KD1650
M Code 0 ~ 65,535 0 K2807 K3307 Word
%KW2807 %KW3307
AIDNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K28086-87 K33086-87 Bit
%KX44934~35 | %0KX52934~35
Speed 1 ~ 100,000[pulse/s] 0 erii)slfﬁ)z 0/};:;31%452 Double word
0 0
Dwell 0 ~ 50,000[unit:ms] 0 % E€5§:06 % E\:/))\???B?OG Word
0 0
. iti Dedicated K area .
Step Iltem Setting range Gl : : Data size
value X axis Y axis
K28184 K33184
Coord. 0:ABS, 1:INC ABS YKX45092 YK X53002 Bit
_ _ _ K28182~83 K33182~83
Pattern |0 :END, 1: KEEP, 2: CONT END [ 45090-91 | 96K X53090-91 Bit
_ _ K28181 K33181
Control 0:POS,1:SPD POS YK X45089 YK X53089 Bit
Method 0:SIN, 1: REP SIN K28180 K33180 Bit
%KX45088 %KX53088
. K2819 K3319
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 YoKW2819 YKW3319 Word
78
Address | 147,483,648 ~2,147,483,647 [pulse] 0 K2810 K3310 15 bie word
[pulse] %KD1405 %KD1655
M Code 0 ~ 65,535 0 K281/ K331/ Word
%KW?2817 %KW3317
K28186~87 K33186~87 .
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 Bit
%KX45094~95 | %KX53094~95
Speed 1 ~ 100,000[pulse/s] 0 0/};?114‘:)7 O/E?E))?)116457 Double word
0 0
Dwell |0~ 50,000[unit:ns] 0 ” E\f\?zlsm ” E\?\f’slfm word
0 0
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. iti Dedicated K area .
Step Iltem Setting range L] - - Data size
value X axis Y axis
] ] K28284 K33284
Coord. 0:ABS,1:INC ABS SKXA5252 9K X53252 Bit
_ _ _ K28282~83 K33282~83
Pattern 0:END, 1:KEEP, 2: CONT END YKX45250~51 | 96KX53250-51 Bit
_ _ K28281 K33281
Control 0:POS, 1:SPD POS SKX45249 %KX53249 Bit
Method 0:SIN, 1:REP SIN K28280 K33280 Bit
%KX45248 9%KX53248
. K2829 K3329
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 YKW2829 Y%KW3329 Word
79
Address | ) 147,483 648 ~2,147,483,647 [puise] 0 K2820 "3520 | bouble word
[pulse] %KD1410 %KD1660
M Code 0~ 65,535 0 K2827 K3327 Word
YKW?2827 %KW 3327
AIDNo. |0:No.1,1:No.2,2:No.3,3:No.4 0 K28286-87 | K33286-87 Bit
9%KX45254~55 | %KX53254~55
Speed 1 ~ 100,000[pulse/s] 0 O/l}ii)8124412 O/Eéglzéz Double word
0 0
Dwell |0~ 50,000[unit:ms] 0 . ES\?;:ZG . E\?\?efze word
0 0
. iti Dedicated K area :
Step Item Setting range LIl - - Data size
value X axis Y axis
_ _ K28384 K33384
Coord. 0:ABS, 1:INC ABS SKXA5412 YKX53412 Bit
_ _ _ K28382~83 K33382~83
Pattern 0:END, 1:KEEP, 2: CONT END PoKXa5410-11 | 96KX53410~11 Bit
) ] K28381 K33381
Control 0:POS,1:SPD POS SKXA5409 K X53409 Bit
Method 0:SIN, 1:REP SIN K28380 K33380 Bit
9%KX45408 %KX53408
. K2839 K3339
REP Step |0 ~ 30 (0 ~ 80 for high - end) 0 %KW2839 YoKW3339 Word
80
Adress | 147 483,648 ~2,147,483,647 [pulse] 0 K2830 K3330 1 5ouble word
[pulse] %KD1415 %KD1665
M Code 0 ~ 65,535 0 K2837 K3337 Word
%KW 2837 %KW 3337
ADNo. [0:No.1,1:No.2,2:No.3,3:No.4 0 K28386-87 K33386-87 Bit
9%KX45414~15 | %KX53414~15
Speed 1 ~ 100,000[pulse/s] 0 fVizDSl?fl? O/l;i)313;27 Double word
0 0
Dwell |0 ~ 50,000[unit:ns] 0 . ES\?Z?’:% . E\?\?;;se word
(1) 0
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Appendix 3 Motor Wiring Example

Appendix 3.1 Stepping Motor Wiring Example

Here describes wiring example between XGB and stepping motor.
In case of using stepping motor not described here, refer to relevant driver’'s user manual.
(1) Connection to a stepping motor driver (DC5V Power)

Max. 2m Note 4)
XGB PLC I | s

Stepping motor driver

Signal Ch0 | Chl
Pulse P20 | P21 oo
Common |COM|COM CW+
Direction | P22 | P23 | | CCW-
Common |COM|COM 1 | l CCW+
+24V inputfpc24v|pcaav]—4 DC5V
(Notd5)

b0G P04 | P0G (Note ) IFiMiNG
Origin P05 | PO7 0 COM
Low limit P00 | PO2 o o—¢
Upper limit | PO1 | PO3 o 0—4

(Note3) | Emg. Stop Input o o4
Common [COMO(input| ol bezav

(2) Connection to a stepping motor driver (DC24V Power)

YGB PLC | Max. 2m J (Note 4)
| | Stepping motor driver
Signal Cho | Chl
Pulse P20 | P21 CW-
Common_|COM|COM { 2K, 172w} CW+
— | Note2)
Direction | P22 | P23 l CCW-
Common |COM|COM I CCW+
DCé4 2K, 1/2W
[+24V Input |Dc24v|pC24v)|

(Note5) (Note1)
DOG P04 | P06 TIMING

Origin PO5 | PO7 0 o COM
Low limit | POO | PO2 f———0—__0—¢
High limit PO1|PO3 ————0 o4
(Note3] Emg. stop Input p———o0 o4

Common |COMO(Input|

(Notel) In case of VEXTA PKD, timing output is on every time a motor rotates 7.2 degrees. For precise home return,
timing output and origin sensor should be structured by AND circuit. Depending on a system’s features, it is
recommended to use home return only by DOG signal or origin sensor by origin signal (XGB origin input
rating is DC 24V).

(Note2) Connect resistors suitable for the driver in series if DC24V is used.

(Note3) Although origin, DOC, upper/lower limit signals are with fixed contact, it may be used for general input if they
are not used. Emergency stop is available by the command (EMG).

(Noted) In case of XGB standard type, since only pulse + direction mode is available, change input mode of stepping
motor driver to 1 phase input mode.

(Note 5) The above figure is example of XGB standard type. For high-end type, Origin, DOG, upper/lower limit input
contact point is different with standard type.

ON
Pulse input % % % % % % @ g
OFF &

ON ——————————
Rotating direction input ccw
9 P! OFF cw

Motor operation

cwW

)
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Appendix 3 Motor Wiring Example

Appendix 3.2 Servo Motor Wiring Example

Here describes wiring example between XGB and servo motor.
In case of using servo motor not described here, refer to relevant driver’s user manual.

(1) Connection to a servo motor driver (MR-J2/J2S-[]A)

Power supply S

MC

[ MR-J25-CA

L1 TE1

HC-MF HA-FF
Series motor

3-phase 200VAC N L2
—_—0 o. L3
L11
L21
CTE2
D
P 24VDC Electronical brake
CN1A Off by servo On signal
SGB-PLC Less than Max. 2m N Cutoff by alarm signal Detector
note(3) CN2
__DC2av,
Signal ChO | Ch1
Pulse P20 | P21 |/ PP 3 L]
Common |COM|COM — SG 10
Direction [ P22 | P23 l/ NP 2
Common |COM|COM —
+24V DC24|DC24, — OPC 11
J COM 9
note(4) \\ / note(1)
DOG P04 | P06 OP 14
HOME _ P05 | PO7 LG 1 CN3
note(2) Lower Limit | POO | P02 SD Plate 7] XD { RD
Upper Limit | PO1 | PO3 2 RxD | SD
/
———
Emg stop Input 1 LG |{ GND Personal
11 LG GND | computer
Common_|[coMognput}——|-—2S28Y__| 5 LG - RS
15 XS cs
CN1E DR
!thernaol Emg. stop ENG 5 ER
P Re“’ot u SOn 5
o - PeSe — — RES 14 Monitor output
P! J— ropo |o‘na‘ control PC 8 4 GND A
j Torque limit T R 3 RS 10k  Max. 10mA
*3  Operation Iimit‘ — ISP 16 14 cS A
+3 __Reverse operation limit TSN 7 e OR 10k
SG 10 Plate ER
SG 20 Less than Max.
VDD 3
RAL comMm 13
RA ALM 18
Error
Zero speed detection ZSP 19
el RASI™7¢ 6
In torque limit
- M I P15R 11
Analog torque limit
+10V/Max. limit TLA 12
LG 1
S0 | Pae
Less than Max.

(Notel) The rating of XGB origin input is DC24V. Make sure to connect the open collector output of a driver.

(Note2) Although origin, DOC, upper/lower limit signals are with fixed contact, it may be used for general input if they
are not used. Emergency stop is available by the command (EMG).
(Note3) In case of XGB standard type, since only pulse + direction mode is available, change input mode of servo
motor driver to 1 phase input mode.
(Note4) The above figure is example of XGB standard type. For high-end type, Origin, DOG, upper/lower limit input
contact point is different with standard type.

Rotating direction input cw
olating direction inpu
OFF

Motor operation

ON a % % Q
FU\SEIHPUI
OFF

AAvA

cew
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Appendix 3 Motor Wiring Example

(2) Connection to a servo motor driver (FDA-5000 AC Servo Driver)

XBM-DN16A/32S Max. 2m | (Noted)
| FDA-5000
Signal Cho [ Chl (Note3)
Pulse P20 | P21 10 [ PFIN
Common |COM|COM | 1.5K,1/2W 11 | PPFIN
Direction | P22 | P23 T 12 | PRIN
Common [com[com > 24G P24V 4 1.5K,1/2W 9 | PPRIN

+24V Input Joc2av|pcaa

Origin P04 | P06 (Note1) | 5 |Pzo+
_|—, 30 | PzO-

<« |21 [ROY
DOG P05 | PO7 —— 6o <« 22 [Inpos
(Note2 Low limit | P00 |PO2 — o o ¢ <« |47 [ospPeeD
* Highimit | PO1 | PO3 }—————a o4 <«—— 48 | BRAKE
Emg. stop Input oo <« 720 [ALARM
«—— [ 75 | A_CODEO
Common JCOMO(Input| > P24V <4——— 19 | A CODE1l
«—— |42 [Acopez
24| GND24
L I GND24
0 o 18 | SVOnEN
o o 38 | CLR
° 15 | CCWLIM
o o 20 | CWLIM
5 39 | ESTOP
o o 38 | ALMRST

v
24G 0 o 41 | PP
o o 14 | TUM

49 | +24VIN

(Notel) The rating of XGB is 24VDC. If it is line driver output, contact is not connected. In the case, use a convert from line
driver output to open collector output or use home return only by DOG signal/origin sensor of origin signal.

(Note2) Although origin, DOC, upper/lower limit signals are with fixed contact, it may be used for general input if they are not
used. Emergency stop is available by the command (EMG).

(Note3) If using DC24V, make sure to connect resistor suitable for a driver (1.5K,1/2W) in series.

(Note4) Since the positioning pulse of XGB forward/reverse-rotates by the rotation direction as in the below figure, make
sure to change the input mode of a servo motor driver into 1 phase input mode prior to use.

ON
Pulse input % % % % @ @ % %
OFF z

ON
Rotating direction input cCcw
g P! OFF cw

Motor operation

)

Ccw
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(3) Connection to a servo motor driver (XGT Servo XDA-S)

(a) In case of XBM-DN**S

Note2

Servo motor
XGT SERVD
R
Power AC ? XOA-S
200~230V
50/60Hz I
T o :Cc: t
XBM-DHN==5
— -2 ®
* GHD24 CHNZ2
Input Common CHI1
Lower limit vogy
Upper limit
Emergency stop
5 GHDES
Origin Notel PZ0
DOG P20
30
External power
input terminal AN
Pulse GP22
Direction LPEE
Output Common %cou—

(Notel) The rating of Origin input for XGB stand type is 24VDC. If it is line driver output, contact can’t be connected. In the
case, use a convert from line driver output to open collector output or use home return only by DOG signal/origin
sensor of origin signal.

(Note2) Although origin, DOC, upper/lower limit signals are with fixed contact, it may be used for general input if they are
not used. Emergency stop is available by the command (EMG).

(Note3) The above wiring is applied when P07-01=27(positioning mode)

(Note4) Since only pulse + direction mode is available for XGB standard type, make sure to change the input mode of a
servo motor driver into pulse + direction mode prior to use

(Note5) In the above wiring, Axis X of XGB standard built-in positioning is used.

App.3 -4



Appendix 3 Motor Wiring Example

(b) In case of XBC/XEC-DN**H

Servo motor

XGT SERVD

XOA-5

Power AC

XBCIXEC)-DN~*H

w
[_@
[
m

[

Input Common

Lower limit
Note2 P0008 (%1X0.0.8)

Upper limit

vEAV
PO009 (%IX0.0.9)

Emergency Stop

Origin g
PO0O0D (%I1X0.0.13) Notel PE0
| S0
DOG 30
P000C (%1X0.0.12) By ) ALARM
External DC24V
Input terminal '

i
z

H

PLETH ¢ POOEN B0 0.0

PODEE{EAN0.0 5
CORD

DRy 0

(Notel) The rating of Origin input for XGB stand type is 24VDC. If it is line driver output, contact can’t be connected. In the
case, use a convert from line driver output to open collector output or use home return only by DOG signal/origin
sensor of origin signal.

(Note2) Although origin, DOC, upper/lower limit signals are with fixed contact, it may be used for general input if they are
not used. Emergency stop is available by the command (EMG).

(Note3) The above wiring is applied when P07-01=27(positioning mode)

(Note4) Since pulse + direction mode and CW/CCW mode are available for XGB high-end type, make sure to change the

input mode of a servo motor driver according to output mode of positioning module
(Note5) In the above wiring, Axis X of XGB high-end type built-in positioning is used.
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Appendix 3 Motor Wiring Example

(4) Connection to a servo motor driver (XGT Servo XDL-S)

() In case of XBM-DN**S

XBM-DN**S

(Open Collector)

DC 24i| 1/O- Power
'_

+24V O—e > GND24

1,

XDL-S
(XGT Servo Drive)

+24V IN

+24V IN

-10V ~ +10V

INPOS

23
DO2
| RDY + 40 D)
36
| RDY- 41

G

i

1)
I I PULCOM (POUM3E TATARM: |
| |
| | 35 [ALARM- |
[ Jeoe}—rp I I (DO3)
Pulse P20 | | | [ PE- 43 ZSPD
RGN y L | DO4)
e com || : : _C_E :'BRAKE
16 | ALCO
Direction P22 || } } || PR- ,< _::
ST Pl | | ) —E ALOL |
Common " | | Encoder Z-axis
| | output {14 [ a0z |
Z0 4
L [z ] <
25 | GNDz4
| | /20 5 _::l
I | +24V IN Notezy [ | 70T
| | Digital Input 3.3k0 e VLT
| | (Note 1,2)
HOME JP05 Fe— o | _r"/"_ or T 28 DIA = | INSPD
DOG  |P0d e | —rm— EMG | 18 D12 "] WARN
Gmit L P01 | | cwam | 19 DI8
Limit H_JPo0 | re——e—{CCWLM | 20 DI
DI6
! DIR 6
QR e _r/e_
@—:— —l—e_ YIS B (DIS)
|1 o— EGEARL | * (D14 Analog Output
= DI3
| —|'°/°— EGEAR2 — 28 | MONITT
—I—v/o— PCLR | * >3 TMONIT2
: _I/G_ SEN | = 37 | oND
I I PCON | =~ CN1 34 | +12vA
: : A T = 35 | -12va
| | TMT Encoder Pulse Output
MODE | *
: : rESRO| & 2 AO
ZCLAMP |
33 | /A0
Lo P03 | 21
| : SPD2 22 30 BO
| SPDL
| | 31 | /B8O
| |
I EER
| |
I I
| |
|

Analog
Torque
Limit

(CN1 Case)

1

m

.G

g

ra (DO5)
]

[ & ]

% This picture is based on 1-axis. For more information about 2-axis wiring, refer to
pin information.

(Notel) Input Signal DI1~DIA, Output Signal DO1~DOS5 is assigned initial signal from factory shipment
(Note2) ** Not assigned Signal. Allocation can be changed by setting servo parameter
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(b) In case of XBC/XEC-DN**H

DC 24v I/O- .
_h_ /O Power XDL-S

XBC/XEC-DNxxH (XGT Servo Drive)

Open Collector, ~
O ) +24V O—e *—>GND24 +24V IN
N, +24V IN
I | L PULCOM ALARM + |
| |
ALARM- |
| |
L2 | P | |
FI0 ! 1 e ZSPD
Pulse  laowooo } 1 PF
xx000 | 1
T o} : : BRAKE
Direction Juo | } } T ALDO
QX002 T v
: : ALO2 |
L [ z0 ]
GND24 |
| I /ZO
| : TLMT
— : | Digital Inpui (Note 1,2) 2 o VLMT
HOME [0 |e"ud | _r,/,_ =Tor | 43 DIA = [ INSPD
DOG 3 | = EMG 18 |—E& -] WARN
Gt H oy | I cWLaM | 19 DIg
P Gmit L Jocrmos | I CCwWLIM [ 20 DI7
! DI6
' T LT ] DR 45 e
BT Common q o— ALMRST | 17 =
| ) J — A 1 (D14) Analog Output
| (DI3
I o g 1SN AN e 28 | MONITL
$—o o] PClR | ~ |—D2__ 29 [MONIT2
| | = DI
| _°/| o— SVON | 47 37 GND
l l PCON = | CN1 | 34 | +12VA
| | A T 35 | -12vA
| | =
I | T_LMT Encoder Pulse Output
MODE | **
: : Zesral & 32 AO
zclamp | =
L . [ ] /A0 ]
| | SPD2 22 30 BO
| | 3
SPD1 23 E 750
| | (DO2)
| | | RDY + 40
36 SG
L o = [ ] sc ]
| | (DO5)
INPOS | 45
L [inPos |
GND 24
:_m\, : vy o2
Analog 1 |
Torque
Limit [ & ]

# This picture is based on 1-axis. For more information about 2-axis wiring, refer to
pin information.

(Notel) Input Signal DI1~DIA, Output Signal DO1~DOS5 is assigned initial signal from factory shipment
(Note2) ** Not assigned Signal. Allocation can be changed by setting servo parameter

App.3 -7



mm)

-. XBM-DN16S/32S

L]
0

U‘
— e} —
_ 2 g [
d0LO3INNOD — o
NOISNV dX3 — AT TR
E _H_E HOLOINNOD | AITITTIINNTY ATTIRRITSRNY E
— NOISNYEX3 | MY ATy
0 @ T — AT AT E
[— o EETTIRITNNY ATSRNNNNY v 3
— © STIINNNNT E 2
o — m ATTITIINNN m 5]
| — TN o
N I . . I

@
|

| o |

FIEEEEIEIEEE
HEEHEEEEE

[EEE FOSEEEOOn E

L\/J
30

po0-07

I [ e
| —= Py [— ) | —= E—
— ) —— I © —— ] —
E— ;| —— — — 80— |
— Wi == x — | N —
3 [a) [— L —
E— E— : — e
- ] = [— [—
] S | a1
< = =
;

App. 4 -1

(1) Modular type main unit

Appendix 4 Dimension (Unit

Appendix 4 Dimension




Appendix 4 Dimension

(2) Compact Standard main unit (“S(U)"type)
- XB(E)C-DR20/30S(U), XB(E)C-DN20/30SU, XB(E)C-DP20/30SU

C T ATt
1t J Wi
-r-rﬂ--qrrqp'mn--r-wr| 1

A 1 0

=z 1 o o |
| T
I | B | o
FﬂJﬂ[Jlfﬂf ] L ['. ' TT[ ]

‘IY....'... ‘""_"'l'. T T |]|
*ﬂ*dhdlﬁﬂ&*&*'!i
|

1L C C 1 |
1L 1L 1L 1o i
1 1L 1L g ||

-. XB(E)C-DR40SU, XB(E)C-DN40SU, XB(E)C-DP40SU

}qﬂﬁﬂﬁﬁﬁi: il-'@[ F_ﬁ “‘1
[ ULHEL O]
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—. XB(E)C-DR60OSU, XB(E)C-DN60SU, XB(E)C-DP60SU

i —]
O 1
\
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(3) Compact High-end type main unit

-. XBC-DN32H/XEC-DN32H/XEC-DP32H

HOLIFMNOD
MNOISNYJX3

00l
06
1 = & w;
g i -
g
b
20 4o &0 WO
Sl TEE +
B B -
28 m_mm
PHITE -
=

-. XBC-DR32H/XEC-DR32H

HOLIINNCD
MNOISNY X3

InZ24VDC. Tma

Dut MVDC, 22IWAC, 1AP, SAC

50 &0 &0 &0
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(4) Extended I/O module
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(5) Communication module
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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) Any trouble attributable to unreasonable condition, environment or handling otherwise specified in the
manual,

(2) Any trouble attributable to others’ products,

(3) If the 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

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

Environmental Management About Disposal

LSIS considers the environmental | LSIS’ PLC unit is designed to protect the
preservation as the preferential management ] environment. For the disposal, separate
subject and every staff of LSIS use the aluminum, iron and synthetic resin (cover)
reasonable endeavors for the pleasurably ] from the product as they are reusable.
environmental preservation of the earth.




LSIS values every single customers.

Quality and service come first at LSIS.

Always at your service, standing for our customers.

www.lsis.com
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Tel : (82-2)2034-4870/Fax : 82-2-2034-4648 e-mail : cshwang@Isis.biz
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