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About this Manual

This manual describes the procedures that are required to use the Machine Controller, from instal-
lation and connections to programming, trial operation, and debugging.

Read this manual carefully to ensure the correct usage of the Machine Controller and apply the
Machine Controller to control your manufacturing system.

Keep this manual in a safe place so that it can be referred to whenever necessary.

Using this Manual

€ Basic Terms
Unless otherwise specified, the following definitions are used:

Chapter Chapter Title Contents
, . Describes the combinations of Units and Modules in MP3000-series
1 System Configuration Machine Controllers and provides system configuration examples.
2 Installation and Connections | Describes the installation and connections of Machine Controllers.
3 Machine Controller Setup Provides the procedures for setting up a Machine Controller using the
MPET720.
. Provides the types of user programs and describes how to create and
4 Creating User Programs write them to the Controller.
. Describes how to debug programs and how to adjust the operation of
5 Debugging Programs the machine.
6 Security Describes the security features.
. Controller Installation and Describes conditions when the MP3000-series Machine Controllers are
Appendix A . o
Operating Conditions used.
Appendix B | Motion Parameters Provides the lists of the motion parameters.




€ Manual Configuration
This manual is structured according to the following flow of setup procedures.

( Installing the Machine Controller

] I 2.1 MP3200 Installation

I 2.2 MP3300 Installation

Connecting Devices

A 4

I 2.3 Connecting Devices

Installing the MPE720

A 4

I 3.2 MPE720 Installation

Creating a Project File

A 4

IZ 3.3 Creating a Project File

A 4

IS 3.4 Self Configuration

Placing the MPE720 Online

A 4

Iz 3.5 Placing the MPE720 Online

etting the System Configuration

(
[
[
(
:

I 3.6 Device-specific Settings

Test Run

)
)
)
)
)
)
)

A 4

I 3.7 Test Run

( Creating User Programs

] I 4.2 Creating Ladder Programs

I 4.3 Creating Motion Programs

I 4.4 Creating a Sequence Program

I 4.5 Transferring Data with the MPE720

IZ 4.6 Data Transfer without Using the MPE720

( Debugging the Programs

I 5.1 Debugging Ladder Programs
Iz 5.2 Debugging a Motion or a Sequence Program

( Tuning

] IZ 5.3 Monitoring Machine Operation




€ MPE720 Engineering Tool Version Number

In this manual, the operation of MPE720 is described using screen captures of MPE720 version 7.
For this reason, the screen captures and some descriptions may differ for MPE720 version 6.

€ Indication of Reverse Signals

In this manual, the names of reverse signals (ones that are valid when low) are written with a for-
ward slash (/) before the signal name, as shown in the following example:

Notation Examples

*+ S-ON =/S-ON

* P-CON = /P-CON

€ The Meaning of “Torque” in This Manual

Although the term “torque” is commonly used when describing rotary Servomotors and “force” is
used when describing linear Servomotors, this manual uses “torque” when describing either one
(excluding parameter names).

@ Copyrights

* MECHATROLINK is a trademark of the MECHATROLINK Members Association.

» DeviceNet is a registered trademark of the ODVA (Open DeviceNet Venders Association).
+ PROFIBUS is a trademark of the PROFIBUS User Organization.

» Ethernet is a registered trademark of the Xerox Corporation.

« Other product names and company names are the trademarks or registered trademarks of the
respective company. “TM” and the ® mark do not appear with product or company names in this
manual.

& Visual Aids

The following aids are used to indicate certain types of information for easier reference.

e@ Indicates precautions or restrictions that must be observed.

Indicates alarm displays and other precautions that will not result in machine dam-
Important age.

Indicates items for which caution is required or precautions to prevent operating mis-

takes.
Note

Example Indicates operating or setting examples.

Information  Indicates supplemental information to deepen understanding or useful information.

@ Indicates definitions of difficult terms or terms that have not been previously

explained in this manual.
Term
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Related Manuals

The following table lists the manuals that are related to the MP3000-series Machine Controllers.
Refer to these manuals as required.

Be aware of all product specifications and restrictions to product application before you attempt to
use any product.

Category Manual Name Manual Number Contents
Describes the functions of the MP3000-
. . series Machine Controllers and the proce-
ngﬂ:ﬂg 8gggg:g gz&:’ggo Series SIEP C880725 00 | dures that are required to use the Machine
Setub Manual y (This manual) Controller, from installation and connections
P to settings, programming, trial operation,
and debugging.
Machine Controller MP3000 Series : :
) Machine Controller System SIEP 880725 01 Descrlbes trpubleshootlng an MP3000-
Basic series Machine Controller.

functionality

Troubleshooting Manual

Machine Controller MP3000 Series
MP3200 User’s Manual

SIEP C880725 10

Describes the specifications and system
configuration of an MP3000-series MP3200
Machine Controller and the functions of the
CPU Unit.

Machine Controller MP3000 Series
MP3300 User’s Manual

SIEP C880725 21

Describes the specifications and system
configuration of an MP3000-series MP3300
Machine Controller and the functions of the
CPU Module.

Communica-
tions func-
tionality

Machine Controller MP3000 Series
Communications User’s Manual

SIEP C880725 12

Describes the specifications, system config-
uration, and communications connection
methods for the Ethernet communications
that are used with an MP3000-series
Machine Controller.

Machine Controller MP2000 Series
Communication Module User’s
Manual

SIEP C880700 04

Provides information on the Communica-
tions Modules that can be connected to an
MP2000-series Machine Controller and
describes the communications methods.

Machine Controller MP2000 Series
262IF-01 FL-net Communication
Module User’s Manual

SIEP C880700 36

Describes the specifications and communi-
cations methods for the FL-net Communi-
cations Module that can be connected to an
MP2000-series Machine Controller.

Machine Controller MP2000 Series
263IF-01 EtherNet/IP Communica-
tion Module User’s Manual

SIEP C880700 39

Describes the specifications and communi-
cations methods for the EtherNet/IP Com-

munications Module that can be connected
to an MP2000-series Machine Controller.

Machine Controller MP2000 Series
EtherCAT Module
264IF-01 USER’S MANUAL

SIEP C880700 42

Describes the specifications and communi-
cations methods for the EtherCAT Module
that can be connected to an MP2000-series
Machine Controller.

Machine Controller MP2000 Series
265IF-01 CompoNet Module
USER’S MANUAL

SIEP C880700 44

Describes the specifications and communi-
cations methods for the CompoNet Module
that can be connected to an MP2000-series
Machine Controller.

Machine Controller MP2000 Series
2661F-02 PROFINET Device Module
USER’S MANUAL

SIEP C880700 48

Describes the specifications and communi-
cations methods for the PROFINET Device
Module that can be connected to an
MP2000-series Machine Controller.

Machine Controller MP2000 Series
CC-Link IE Field Slave Module
269IF-01 USER’S MANUAL

SIEP C880700 49

Describes the specifications and communi-
cations methods for the CC-Link IE Field
Slave Module that can be connected to an
MP2000-series Machine Controller.

Machine Controller MP2000 Series
267IF-01 CC-Link Master Module
USER’S MANUAL

SIEP 880712 01

Describes the specifications and communi-
cations methods for the CC-Link Master
Module that can be connected to an
MP2000-series Machine Controller.

Continued on next page.



Continued from previous page.

Category Manual Name Manual Number Contents
Describes the specifications, system config-
, . uration, and operating methods for the
viachine Sontroller MFS000 Series | siep 6880725 11| SVG/SVR or SVC32/SVR32 Motion Func-
tion Modules that are used in an MP3000-
series Machine Controller.
Machine Controller MP2000 Series Describes the functions, specifications, and
SVA-01 Motion Module User’s Man- | SIEP C880700 32 | operating methods of the MP2000-series
ual SVA-01 Motion Module.
, . Describes the functions, specifications, and
Machine Controller MP2000 Series . ’ '
Motion g _ . operating methods of the MP2000-series
control Built-in SVB/SVB-01 Motion Module | SIEP C880700 33 Motion Module (ouilt-in Function Modules:

functionality

User’s Manual

SVB, SVB-01, and SVR).

Machine Controller MP2000 Series
SVC-01 Motion Module
User’s Manual

SIEP C880700 41

Describes the functions, specifications, and
operating methods of the MP2000-series
SVC-01 Motion Module.

Machine Controller MP2000 Series
Pulse Output Motion Module PO-01
User’s Manual

SIEP C880700 28

Describes the functions, specifications, and
operating methods of the MP2000-series
PO-01 Motion Module.

Machine Controller MP2000 Series
MPU-01 Multiple-CPU Module
USER’S MANUAL

SIEP C880781 05

Describes the functions, specifications, and
operating methods of the MP2000-series
MPU-01 Multiple-CPU Module.

Programming

Machine Controller MP3000 Series
LLadder Programming Manual

SIEP C880725 13

Describes the ladder programming specifi-
cations and instructions of MP3000-series
Machine Controller.

Machine Controller MP3000 Series
Motion Programming Manual

SIEP C880725 14

Describes the motion programming and
sequence programming specifications and
instructions of MP3000-series Machine
Controller.

Machine Controller MP2000/
MP3000 Series MPLoader Version 4
User’s Manual

SIEP C880761 01

Describes how to install and operate the
MPLoader.

Machine Controller MP2000/

Describes how to install and operate the

Engineering | MP3000 Series MPLoad Maker Ver- | SIEP C880761 02
Tool sion 4 User’s Manual MPLoad Maker.
Machine Controller MP2000/
MP3000 Series Engineering Tool SIEP C880761 03 Describes how to operate MPE720 version
MPE720 7.
Version 7 User’s Manual
Describes the functions, specifications, and
. , operating methods of the LIO-01, LIO-02,
Macnine Controller MP2000 Series | s1Ep 6880700 34| LIO-04, LIO-05, LIO-06, and DO-01 /O
Modules for MP2000-series Machine Con-
trollers.
, . Describes the functions, specifications, and
/O Modules | Machine Controlier MP2000 Series operating methods of the Al-01 and AO-01

Analog Input/Analog Output Module
Al-01/A0-01 User’s Manuall

SIEP C880700 26

I/O Modules for MP2000-series Machine
Controllers.

Machine Controller MP2000 Series
Counter Module CNTR-01 User’s
Manual

SIEP C880700 27

Describes the functions, specifications, and
operating methods of the CNTR-01 Counter
Module for MP2000-series Machine Con-
trollers.

Continued on next page.
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Continued from previous page.

Category Manual Name Manual Number Contents
Describes the functions, specifications,
) . operating methods, and MECHATROLINK-
MECHATHOLINW Il Compatible 1/0 | 51ep Ggg0781 04| Il communications for the Remote /O Mod-
ules for MP2000/MP3000-series Machine
Controllers.
Machine Controller MP2000/
MECHATROL MP3000 Describes MECHATROLINK-II distributed 1/
INK 1/O Series Distributed /0 Module SIEP C880732 13 | O for MP2000/MP3000-series Machine
User’s Manual Controllers.
MECHATROLINK-II
Machine Controller MP2000/
MP3000 Series Describes MECHATROLINK-III I/0 Module
MECHATROLINK-III SIEP C880732 16 | for MP2000/MP3000-series Machine Con-
Compatible 1/0 Module trollers.
Product Manual

Using this Manual

€ Basic Terms
Unless otherwise specified, the following definitions are used:

Basic Terms Meaning
Machine Controller A generic name for the following MP3000 Machine Controllers: MP3200 and
MP3300
MPE720 The Engineering Tool or a personal computer running the Engineering Tool
PLC A Programmable Logic Controller

A generic name for the Power Supply Unit, CPU Unit, Base Unit, and Rack
Expansion Interface Unit

MP3300 A generic name for the CPU Module and Base Unit

The Function Modules in the Motion Modules and the Function Modules in the
SVA-01, SVB/SVB-01, or SVC-01 built into the CPU Modules.

The Function Modules in the Communications Modules and the Function Mod-
ules in the 218IFD built into the CPU Modules.

MP3200

Motion Control Function Modules

Communications Function Modules

viii



4 Manual

This manual is structured according to the following flow of setup procedures.

Configuration

Installing the Machine Controller]

I 2.1 MP3200 Installation
Iz 2.2 MP3300 Installation

N

Connecting Devices

I 2.3 Connecting Devices

N

Installing the MPE720

I 3.2 MPE720 Installation

N

) ) I 3.3 Creating a Project File
Project File

N

Self Configuration

N

Placing the

(
(
(
(
(

MPE720 Online IZ 3.5 Placing the MPE720 Online

N

[Setting the System Configuration

I 3.6 Device-specific Settings

[ Test Run

I 3.7 Test Run

)
)
)
)
)
)

N

I 4.2 Creating Ladder Programs

( Creating User Programs J I 4.3 Creating Motion Programs

N

I 4.4 Creating a Sequence Program
Ig 4.5 Transferring Data with the MPE720
IIZ 4.6 Data Transfer without Using the MPE720

I 5.1 Debugging Ladder Programs

[ Debugging the Programs ] I 5.2 Debugging a Motion or a Sequence Program

[ Tun

] I 5.3 Monitoring Machine Operation
ing




€ MPE720 Engineering Tool Version Number

In this manual, the operation of MPE720 is described using screen captures of MPE720 version 7.
For this reason, the screen captures and some descriptions may differ for MPE720 version 6.

€ Indication of Reverse Signals

In this manual, the names of reverse signals (ones that are valid when low) are written with a for-
ward slash (/) before the signal name, as shown in the following example:

Notation Examples

+ S-ON = /S-ON

« P-CON = /P-CON

€4 Terms Used to Describe “Torque”

Although the term “torque” is commonly used when describing rotary Servomotors and “force” is
used when describing linear Servomotors, this manual uses “torque” when describing either one
(excluding parameter names).

€ Copyrights

« MECHATROLINK is a trademark of the MECHATROLINK Members Association.

» DeviceNet is a registered trademark of the ODVA (Open DeviceNet Venders Association).
+ PROFIBUS is a trademark of the PROFIBUS User Organization.

» Ethernet is a registered trademark of the Xerox Corporation.

 Other product names and company names are the trademarks or registered trademarks of the
respective company. “TM” and the ® mark do not appear with product or company names in this
manual.

& Visual Aids

The following aids are used to indicate certain types of information for easier reference.

“@ Indicates precautions or restrictions that must be observed.

et Indicates alarm displays and other precautions that will not result in machine damage.
mportan

@ Indicates definitions of difficult terms or terms that have not been previously explained in

this manual.
Term

Example [ndicates operating or setting examples.

Information INndicates supplemental information to deepen understanding or useful information.



Safety Precautions

€ Safety Information

To prevent personal injury and equipment damage in advance, the following signal words are used
to indicate safety precautions in this document. The signal words are used to classify the hazards
and the degree of damage or injury that may occur if a product is used incorrectly. Information
marked as shown below is important for safety. Always read this information and heed the precau-

tions that are provided.

A DANGER

® Indicates precautions that, if not heeded, are likely to result in loss of life, serious injury, or fire.

® Indicates precautions that, if not heeded, could result in loss of life, serious injury, or fire.

/N\ CAUTION

® Indicates precautions that, if not heeded, could result in relatively serious or minor injury, or in
fire.

® Indicates precautions that, if not heeded, could result in property damage.

Xi



€ Safety Precautions That Must Always Be Observed

B General Precautions

/\ WARNING

® The installation must be suitable and it must be performed only by an experienced technician.
There is a risk of electrical shock or injury.

® Before connecting the machine and starting operation, make sure that an emergency stop pro-
cedure has been provided and is working correctly.
There is a risk of injury.

® Do not approach the machine after a momentary interruption to the power supply. When power
is restored, the product and the device connected to it may start operation suddenly. Provide
safety measures in advance to ensure human safety when operation restarts.
There is a risk of injury.

® Do not touch anything inside the product.
There is a risk of electrical shock.

® Do not remove the front cover, cables, connector, or options while power is being supplied.
There is a risk of electrical shock, malfunction, or damage.

® Do not damage, pull on, apply excessive force to, place heavy objects on, or pinch the cables.
There is a risk of electrical shock, operational failure of the product, or burning.

® Do not attempt to modify the product in any way.
There is a risk of injury or device damage.

B Storage and Transportation Precautions

/\ CAUTION

® Hold onto the main body of the product when transporting it.
Holding the cables or connectors may damage them or result in injury.

® Do not overload the product during transportation. (Follow all instructions.)
There is a risk of injury or an accident.

® Never subject the product to an atmosphere containing halogen (fluorine, chlorine, bromine, or
iodine) during transportation.
There is a risk of malfunction or damage.

® If disinfectants or insecticides must be used to treat packing materials such as wooden frames,
pallets, or plywood, the packing materials must be treated before the product is packaged, and
methods other than fumigation must be used.
Example: Heat treatment, where materials are kiln-dried to a core temperature of 56°C for 30 min-
utes or more.
If the electronic products, which include stand-alone products and products installed in machines,
are packed with fumigated wooden materials, the electrical components may be greatly damaged
by the gases or fumes resulting from the fumigation process. In particular, disinfectants containing
halogen, which includes chlorine, fluorine, bromine, or iodine can contribute to the erosion of the
capacitors.

NOTICE

® Do not store the product in any of the following locations.
» Locations that are subject to direct sunlight
Locations that are subject to ambient temperatures that exceed product specifications
Locations that are subject to relative humidities that exceed product specifications
Locations that are subject to condensation as the result of extreme changes in temperature
Locations that are subject to corrosive or flammable gases
Locations that are near flammable materials
Locations that are subject to dust, salts, or iron powder
Locations that are subject to water, oil, or chemicals
Locations that are subject to vibration or shock that exceeds product specifications
If you store the product in any of the above locations, the product may fail or be damaged.

Xii



B |nstallation Precautions

/\ CAUTION

® Never install the product in an atmosphere containing halogen (fluorine, chlorine, bromine, or
iodine).
There is a risk of malfunction or damage.

® Do not step on the product or place heavy objects on the product.
There is a risk of injury or an accident.

® Do not block the air exhaust ports on the product. Do not allow foreign objects to enter the
product.
There is a risk of internal element deterioration, malfunction, or fire.

® Always mount the product in the specified orientation.
There is a risk of malfunction.

® |_eave the specified amount of space between the product, and the interior surface of the con-
trol panel and other devices.
There is a risk of fire or malfunction.

® Do not subject the product to strong shock.
There is a risk of malfunction.

® Suitable battery installation must be performed and it must be performed only by an experi-
enced technician.
There is a risk of electrical shock, injury, or device damage.

® Do not touch the electrodes when installing the Battery.
Static electricity may damage the electrodes.

NOTICE

® Do not install the product in any of the following locations.

Locations that are subject to direct sunlight

Locations that are subject to ambient temperatures that exceed product specifications
Locations that are subject to relative humidities that exceed product specifications
Locations that are subject to condensation as the result of extreme changes in temperature
Locations that are subject to corrosive or flammable gases

Locations that are near flammable materials

Locations that are subject to dust, salts, or iron powder

Locations that are subject to water, oil, or chemicals

Locations that are subject to vibration or shock that exceeds product specifications
Locations near devices that generate strong magnetic fields

Locations that are subject to radiation

If you install the product in any of the above locations, the product may fail or be damaged.

xiii
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B Wiring Precautions

/\ CAUTION

® Do not change any wiring while power is being supplied.
There is a risk of electric shock or injury.

® Check the wiring to be sure it has been performed correctly.
There is a risk of motor run-away, injury, or accidents.

® Always use a power supply of the specified voltage.
There is a risk of fire or accident.

® |n places with poor power supply conditions, ensure that the input power is supplied within the
specified voltage range.
There is a risk of device damage.

® Install breakers and other safety measures to provide protection against shorts in external wir-
ing.
There is a risk of fire.
® Provide sufficient shielding when using the product in the following locations.
» Locations that are subject to noise, such as from static electricity
» Locations that are subject to strong electromagnetic or magnetic fields
» Locations that are subject to radiation
» Locations that are near power lines
There is a risk of device damage.

® Configure the circuits to turn ON the power supply to the CPU Unit/CPU Module before the 24-
V I/0 power supply.
If the power supply to the CPU Unit/CPU Module is turned ON after the external power supply, €.g.,
the 24-V 1/O power supply, the outputs from the CPU Unit/CPU Module may momentarily turn ON
when the power supply to the CPU Unit/CPU Module turns ON. This can result in unexpected oper-
ation that may cause injury or device damage.

® Provide emergency stop circuits, interlock circuits, limit circuits, and any other required safety
measures in control circuits outside of the product.
There is a risk of injury or device damage.

® |f you use MECHATROLINK I/0O Modules, use the establishment of MECHATROLINK communi-
cations as an interlock output condition.
There is a risk of device damage.

® Connect the Battery with the correct polarity.
There is a risk of battery damage or explosion.

® Select the I/0 signal wires for external wiring to connect the product to external devices based
on the following criteria:
» Mechanical strength
» Noise interference
» Wiring distance
« Signal voltage
® Separate the I/O signal cables for control circuits from the power cables both inside and outside
the control panel to reduce the influence of noise from the power cables.
If the 1/0 signal lines and power lines are not separated properly, malfunction may occur.

Example of Separated Cables

Steel separator

I/O signal
Power cable cables in

control circuits

0000 0000




B Operation Precautions

/\ CAUTION

® Follow the procedures and instructions in the user’s manuals for the relevant products to per-
form normal operation and trial operation.
Operating mistakes while the Servomotor and machine are connected may damage the machine or
even cause accidents resulting in injury or death.

® Implement interlock signals and other safety circuits external to the product to ensure safety in

the overall system even if the following conditions occur.

» product failure or errors caused by external factors

« Shutdown of operation due to product detection of an error in self-diagnosis and the subsequent
turning OFF or holding of output signals

» Holding of the ON or OFF status of outputs from the product due to fusing or burning of output relays
or damage to output transistors

» Voltage drops from overloads or short-circuits in the 24-V output from the product and the subse-
quent inability to output signals

« Unexpected outputs due to errors in the power supply, I/0, or memory that cannot be detected by
the product through self-diagnosis.

There is a risk of injury, device damage, or burning.

® Observe the setting methods that are given in the manual of the Motion Control Function Mod-
ules to be used for the following parameters.
» Parameters for absolute position detection when the axis type is set to a finite-length axis
» Parameters for simple absolute infinite-length position control when the axis type is set to an infinite-
length axis
If any other methods are used, offset in the current position when the power supply is turned OFF
and ON again may result in device damage.

® OLOOO48 (Zero Point Position Offset in Machine Coordinate System) is always valid when the
axis type is set to a finite-length axis. Do not change the setting of OLOOO48 while the product
is operating.
There is a risk of machine damage or an accident.

XV
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/N\ CAUTION

® Always check to confirm the paths of axes when any of the following axis movement instruc-
tions are used in programs to ensure that the system operates safely.
+ Positioning (MOV)

Linear Interpolation (MVS)

Circular Interpolation (MCC or MCW)

Helical Interpolation (MCC or MCW)

Set-time Positioning (MVT)

Linear Interpolation with Skip Function (SKP)

Zero Point Return (ZRN)

External Positioning (EXM)

Example

Each axis is moved independently B
at rapid traverse speed. End position

Axis 1
Current position

) Axis 2
Axis 2

Example of Basic Path for Positioning (MOV) Instructions

There is a risk of injury or device damage.

® The same coordinate word will create a completely different travel operation in Absolute Mode
and in Incremental Mode. Make sure that the ABS and INC instructions are used correctly
before you start operation.
There is a risk of injury or device damage.

® The travel path for the Positioning (MOV) instructions will not necessarily be a straight line.
Check to confirm the paths of the axis when this instruction is used in programs to ensure that
the system operates safely.
There is a risk of injury or device damage.

® The Linear Interpolation (MVS) instruction can be used on both linear axes and rotary axes.
However, if a rotary axis is included, the linear interpolation path will not necessarily be a
straight line. Check to confirm the paths of the axis when this instruction is used in programs to
ensure that the system operates safely.
There is a risk of injury or device damage.

® The linear interpolation for the Helical Interpolation (MCW and MCQC) instructions can be used
for both linear axes and rotary axes. However, depending on how the linear axis is taken, the
path of helical interpolation will not be a helix. Check to confirm the paths of the axis when this
instruction is used in programs to ensure that the system operates safely.
There is a risk of injury or device damage.




/N\ CAUTION

® Unexpected operation may occur if the following coordinate instructions are specified incor-
rectly: Always confirm that the following instructions are specified correctly before you begin
operation.
» Absolute Mode (ABS)
* Incremental Mode (INC)
» Current Position Set (POS)

Axis 2
Example L Axis 2

A (Axis 1) : Current

—— > position
(Axis 2)
(0, 0) Working coordinate Axis 1

system .

Axis 1

(0,0) Machine coordinate system

Example of Working Coordinate System Cre-
ated with Current Position Set (POS) Instruction

There is a risk of injury or device damage.

® The Current Position Set (POS) Instruction creates a new working coordinate system. Therefore,
unexpected operation may occur if the POS instruction is specified incorrectly. When you use
the POS instruction, always confirm that the working coordinate system is in the correct posi-
tion before you begin operation.
There is a risk of injury or device damage.

® The Move on Machine Coordinates (MVM) instruction temporarily performs positioning to a
coordinate position in the machine coordinate system. Therefore, unexpected operation may
occur if the instruction is executed without confirming the zero point position in the machine
coordinate system first. When you use the MVM instruction, always confirm that the machine
zero point is in the correct position before you begin operation.

There is a risk of injury or device damage.
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€ Maintenance and Inspection Precautions

/\ CAUTION

® Do not attempt to disassemble or repair the product.
There is a risk of electrical shock, injury, or device damage.

® Do not change any wiring while power is being supplied.
There is a risk of electrical shock, injury, or device damage.

® Suitable battery replacement must be performed and it must be performed only by an experi-
enced technician.
There is a risk of electrical shock, injury, or device damage.

® Replace the Battery only while power is supplied to the product.
Replacing the Battery while the power supply to the product is turned OFF may result in loss of the
data stored in memory in the product.

® Do not touch the electrodes when replacing the Battery.
Static electricity may damage the electrodes.

® Do not forget to perform the following tasks when you replace the CPU Unit/CPU Module:
» Back up all programs and parameters from the CPU Unit/CPU Module that is being replaced.
 Transfer all saved programs and parameters to the new CPU Unit/CPU Module.
If you operate the CPU Unit/CPU Module without transferring this data, unexpected operation may
occur. There is a risk of injury or device damage.

® Do not touch the heat sink on the CPU Unit/CPU Module while the power supply is turned ON
or for a sufficient period of time after the power supply is turned OFF.
The heat sink may be very hot, and there is a risk of burn injury.

B Disposal Precautions

municipal laws and regulations. Be sure to include these contents in all labelling and

® Correctly discard the product and used batteries as stipulated by regional, local, and
warning notifications on the final product as necessary. ﬁ

B Other General Precautions

® Figures provided in this manual are typical examples or conceptual representations. There may
be differences between them and actual wiring, circuits, and products.

® The products shown in illustrations in this manual are sometimes shown with their covers or
protective guards removed to illustrate detail. Always replace all covers and protective guards
before you use the product.

® |f you need a new copy of this document because it has been lost or damaged, contact your
nearest Yaskawa representative or one of the offices listed on the back of this manual.

® This manual is subject to change without notice for product improvements, specifications
changes, and improvements to the manual itself.
We will update the document number of the manual and issue revisions when changes are
made.

® Any and all quality guarantees provided by Yaskawa are null and void if the customer modifies
the product in any way. Yaskawa disavows any responsibility for damages or losses that are
caused by modified products.




@ Details of Warranty

B Warranty Period

The warranty period for a product that was purchased (hereinafter called “delivered product”) is
one year from the time of delivery to the location specified by the customer or 18 months from the
time of shipment from the Yaskawa factory, whichever is sooner.

B Warranty Scope

Yaskawa shall replace or repair a defective product free of charge if a defect attributable to
Yaskawa occurs during the warranty period above. This warranty does not cover defects caused
by the delivered product reaching the end of its service life and replacement of parts that require
replacement or that have a limited service life.

This warranty does not cover failures that result from any of the following causes.

* Improper handling, abuse, or use in unsuitable conditions or in environments not described in
product catalogs or manuals, or in any separately agreed-upon specifications

« Causes not attributable to the delivered product itself
* Modifications or repairs not performed by Yaskawa
» Abuse of the delivered product in a manner in which it was not originally intended

» Causes that were not foreseeable with the scientific and technological understanding at the time
of shipment from Yaskawa

» Events for which Yaskawa is not responsible, such as natural or human-made disasters

€ Limitations of Liability

» Yaskawa shall in no event be responsible for any damage or loss of opportunity to the customer
that arises due to failure of the delivered product.

 Yaskawa shall not be responsible for any programs (including parameter settings) or the results of
program execution of the programs provided by the user or by a third party for use with program-
mable Yaskawa products.

» The information described in product catalogs or manuals is provided for the purpose of the cus-
tomer purchasing the appropriate product for the intended application. The use thereof does not
guarantee that there are no infringements of intellectual property rights or other proprietary rights
of Yaskawa or third parties, nor does it construe a license.

» Yaskawa shall not be responsible for any damage arising from infringements of intellectual prop-
erty rights or other proprietary rights of third parties as a result of using the information described
in catalogs or manuals.

XiX
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€ Suitability for Use

« Itis the customer’s responsibility to confirm conformity with any standards, codes, or regulations

that apply if the Yaskawa product is used in combination with any other products.

« The customer must confirm that the Yaskawa product is suitable for the systems, machines, and

equipment used by the customer.
« Consult with Yaskawa to determine whether use in the following applications is acceptable. If use
in the application is acceptable, use the product with extra allowance in ratings and specifica-
tions, and provide safety measures to minimize hazards in the event of failure.
« QOutdoor use, use involving potential chemical contamination or electrical interference, or use in conditions
or environments not described in product catalogs or manuals
» Nuclear energy control systems, combustion systems, railroad systems, aviation systems, vehicle systems,
medical equipment, amusement machines, and installations subject to separate industry or government
regulations
» Systems, machines, and equipment that may present a risk to life or property
« Systems that require a high degree of reliability, such as systems that supply gas, water, or electricity, or
systems that operate continuously 24 hours a day
» Other systems that require a similar high degree of safety
Never use the product for an application involving serious risk to life or property without first
ensuring that the system is designed to secure the required level of safety with risk warnings and
redundancy, and that the Yaskawa product is properly rated and installed.
The circuit examples and other application examples described in product catalogs and manuals
are for reference. Check the functionality and safety of the actual devices and equipment to be
used before using the product.
» Read and understand all use prohibitions and precautions, and operate the Yaskawa product
correctly to prevent accidental harm to third parties.

@ Specifications Change

The names, specifications, appearance, and accessories of products in product catalogs and
manuals may be changed at any time based on improvements and other reasons. The next edi-
tions of the revised catalogs or manuals will be published with updated code numbers. Consult
with your Yaskawa representative to confirm the actual specifications before purchasing a product.
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System
Configuration

This chapter describes the combinations of Units and Mod-
ules in MP3000-series Machine Controllers and provides
system configuration examples.

1 Combinations of MP3000-series Products
.2  Combinations of MP2000-series Products

EEH System Configuration Examples ... 15

1.21  Usingthe MP3200 ....................... 1-5
1.2.2 Usingthe MP3300 ....................... 1-6




1.1 Combinations of MP2000/MP3000-series Products

1.1.1 Combinations of MP3000-series Products

ﬂ Combinations of MP2000/MP3000-series Products

The following figure shows the combinations of Units and Modules in MP3000-series Machine
Controllers.

The MP2000 Extension Rack Unit allows you to use MP2000-series Motion Control Modules,
Communications Modules, and I/0 Modules in a Machine Controller.

Refer to the following section for details on product combinations.
Iz 1.1.2 Combinations of MP2000-series Products

111  Combinations of MP3000-series Products

. o MP3200
Product Name Abbreviation Description (CPU-201, GPU-202)
) CPU-201 CPU + Ethernet + SVC °
CPU Unit
CPU-202 CPU + Ethernet + SVC °
MBU-B03 3 slots for MP2000 Optional Modules ®
Base Units MBU-B05 5 slots for MP2000 Optional Modules ®
MBU-B08 8 slots for MP2000 Optional Modules ®
) PSA-12 AC Power Supply Unit, 12 A L]
Power Supply Units -
PSD-12 DC Power Supply Unit, 12 A L]
) °
. . EXU-001 For the Main Rack Ver. 1.06 or higher
Rack Expansion Interface Units °
EXU-002 For Expansion Racks Ver. 1.06 or higher
MP3300
Product Name Abbreviation Description (CPU-301,
CPU-302)
CPU-301 Standard CPU Module, Built-in M-lll (16 axes), User memory: 15 MB °
(16 axes)
CPU-301 Standard CPU Module, Built-in M-Il (32 axes), User memory: 31 MB °
(32 axes)
CPU Module CPU-302
- High-speed CPU Module, Built-in M-Il (16 axes), User memory: 15 MB [ )
(16 axes)
GPU-302 High-speed CPU Module, Built-in M-Iil (32 axes), User memory: 31 MB .
(32 axes)
MBU-301 85 to 276-VAC power input, 8 slots for MP2000 Optional Modules [ J
B Unit MBU-302 24-VDC power input, 8 slots for MP2000 Optional Modules [ J
ase Units
MBU-303 24-VDC power input, 3 slots for MP2000 Optional Modules [}
MBU-304 24-VDC power input, 1 slot for MP2000 Optional Modules [}




1.1 Combinations of MP2000/MP3000-series Products

1.1.2 Combinations of MP2000-series Products

1.1.2

Combinations of MP2000-series Products

MP2000-series

MP3200

MP3300

H System Configuration

Product Name | Abbreviation DS (CPU-201, CPU-202) | (CPU-301, CPU-302)
CPU-01 CPU
CPU-02 CPU+USB+CFIF X X
CPU CPU-03 CPU+Ethernet+CFIF X X
CPU-04 CPU+Ethernet X X
MPU-01 CPU+SVC-01 ® )
EXIOIF Expansion Vor 1.06.or higher .
Expansion MP2100M, MP2101M,
MP2100MEX | MP2101TM, MP2500M X X
expansion
Serial (RS-232C + RS-422/
217IF-01 RS485) ® )
218IF-01 Ethernet + RS-232C ° )
°
218IF-02 Ethernet + RS-232C Ver. 1.02 or higher ()
260IF-01 DeviceNet + RS-232C [ [ )
°
261IF-01 PROFIBUS + RS-232C Ver. 1.02 or higher )
°
262IF-01 FL-net Ver. 1.02 or higher )
1) [ ]
% 263IF-01 EtherNet/IP Ver. 1.02 or higher )
©
3 °
§ 264IF-01 EtherCAT Ver. 1.02 or higher )
IS 265IF-01 CompoNet ° °
o °
@) 266IF-01 PROFINET Master Ver. 1.06 or higher )
°
Communica- | 2661F-02 PROFINET Slave Ver. 1.06 or higher L4
tions °
2671F-01 CC-Link Master Ver. 1.09 or higher )
. . ° °
269IF-01 CC-Link IE Field Slave Ver. 1.32 or higher Ver. 1.32 or higher
215AIF-01
MPLINK MPLINK + RS-232C . .
215AIF-01
CcP215 CP-215 + RS-232C
AFMP-01 AnyWire-DB master™!
AFMP-02-C | CC-Link interface board™!
AnyWire-DB interface
-02- ; ° °
AFMP-02-CA board with CC-Link"!
°
- i )
MPALNOO-0 | A-net/A-Link master unit Ver. 1.05 or higher L]
°
_ i+*2
MPCUNET-0 | CUnet Master Unit Ver. 1.05 or higher °
. ° °
MPHLS-01 HLS Master module™

Ver. 1.12 or higher

Ver. 1.12 or higher

Continued on next page.
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1.1 Combinations of MP2000/MP3000-series Products

1.1.2 Combinations of MP2000-series Products

Continued from previous page.

MP2000-series Abbreviation Descriotion MP3200 MP3300
Product Name P (CPU-201, CPU-202) | (CPU-301, CPU-302)
SVB-01 MECHATROLINK-II ) )
, SVC-01 MECHATROLINK-III ° )
Motion
SVA-01 Analog outputs ° )
PO-01 Pulse outputs ° )
16 inputs, 16 sinking out-
LIO-01 puts, and 1 pulse input ° )
channel
16 inputs, 16 sourcing out-
LIO-02 puts, and 1 channel pulse ° )
input
. 32 inputs and 32 sinking
LIO-04 outputs ° °
) 32 inputs and 32 sourcing
2 LIO-05 outputs ) °
3 8 digital inputs, 8 digital
2|10 sinking outputs, 1 analog
= LIO-06 input channel, 1 analog ° )
5 output channel, and 1 pulse
s counter channel
© - °
DO-01 64 sinking outputs Ver. 1.02 or higher °
DI-01 (Under . - .
development) 64 inputs (sinking/sourcing) - -
Al-01 Analog input ° o
AO-01 Analog output ° )
)
CNTR-01 Counter Ver. 1.02 or higher *
MTD2310 64 inputs and 64 outputs ] )
MTA2900 8 analog input channels ® [
M-Il MTA2910 4 analog output channels L] L]
MTP2900 2 pulse input channels ° L]
MTP2910 4 pulse output channels ® [
102310 64 inputs and 64 outputs ) )
102330 64 inputs and 64 outputs ® ®
8B PL2900 Counter ° °
g PL2910 Pulse output s o
% AN2900 Analog input ° o
= | M-Il AN2910 Analog output [ ) [
o
% 102900-E Module with 16 inputs ° )
2 102910-E Module with 16 outputs ° °
A 102920-E Module with 8 1/0 points ° °
102950-E Relay output module ° )
AB023-M1 Bit-distribution 1/0 terminal* o o
® REP2000 MECHATROLINK-II ° °
5 repeater
g(M YV250/YV2 hi
e) MYVIS V250 60 machine ® ®
vision system

*1. AnyWire Co., Ltd.

*2. Algo System Co., Ltd.
*3, M-System Co., Ltd.



1.2 System Configuration Examples
1.2.1 Using the MP3200

System Configuration Examples

Configuration example of the MP3000 Series is provided below.

121  Using the MP3200

®MPE720 Integrated Engineering
Tool Version 7

@ @Optional Modules
I I 1/0O Modules
D D D EE D D siglslglgl =lsl=ls S 7—-{Extema\outpms
212 2L LSS Ll
LJEL—D- 88%%%5839% External inputs
Host PLC —
Communications Modules
Ethernet I O R ~{_Rs-282C |
Of| Of| O|| Of| Of| Of| ©
@ Ethernet communications cables Ethernet NEEBEREENE {_Ethemet_]
|| =[| = DeviceNet
zlzlzl8l gl e 8 { DeviceNet |
L > PROFIBUS
555855 & RS422/485
— QEEEN i e ook |
®RLYOUT o LR (ot
connector cable T =T == EtherCAT
- - CompoNet
D PROFINET
CC-Link
Status monitoring S 1 )
device W Motion Modules
I Z 555|152 SERVO
= <|| 0| B9
@Power supply cable Zlzlel s < PACKs
D * OBattery @l;rsg;gg\g‘a&for Expansion Rack Module
w
24-VDG power ® EXIOIF Module S| MP2200
supply or AC Cable —» ﬂ Expansion Rack|
power supply —
- Other Modules
(including those from other
manufacturers)
s AnyWire
@ Rack Expansion sl2lglels CC-Link
Interface Unit g g g 2|3 revAd |
Cable W z|2|g2|&
<\ Z|5]|5(= CUnet
QBattery = HLS
®MECHATROLINK-III Cable
@Power supply cable
MECHATROLINK-III *
@SERVOPACK with
I:: ©Front cover for ®EXIOIF Module __ MEGLIATROLINKLIIT I
24-VDC power unused slot Cable Comrunications ©1/0 Module with
& MECHATROLINK-III
supply or AG I Communications
power supply

®Battery
@Power supply cable X - ‘ |
D ®Front cover for
24-VDC power unused slot
supply or AG O Servomotor ~ Servomotor  Servomotor
power supply Fr— =
— N J
Y

Up to 42 stations, including I/0
(Up to 32 of the stations can be Servos.)

o2

950

@Power supply cable

e \ e 3 e
24-VDC power
supply or AC

power supply

®Battery ®Front cover for
\_ unused slot )

*1. You can expand the Main Rack by adding a Sub-CPU Module.

*2. Refer to the following manual for an MP3200 expansion example.
(11 MP3000 Series MP3200 User’s Manual (Manual No.: SIEP C880725 10)

H System Configuration
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1.2 System Configuration Examples

1.2.2 Using the MP3300

1.2.2

Using the MP3300

@Ethernet communications cable —»

®RLYOUT
connector cable

®MPE720 Integrated
Engineering Tool Version 7

-

)
L

Ll ol Lol

i

Host PLC

OMP3300

[4

Status monitoring device

®Battery

@Optional Modules

®Front cover for
unused slot

@Power ﬁable

24-VDC power supply
or AC power supply

A

®Battery

@ Expansion Interface
Module Cable

S vz v
e

®Front cover for unused slot

@Power ﬁable

24-VDC power supply
or AC power supply

@ Battery

@ Expansion Interface
Module Cable

—

®Front cover for unused slot

@Power iable

24-VDC power supply
or AC power supply

@Power fable

QBattery

@Expansion Interface
Module Cable

—>|

4 2200 o
ey

\

I/0 Modules
o I T g BT
Q2L L2232
%%%%%5822% External inputs|
Communications Modules
I
3|58 3] 55|15 AS- 2020
TR | R | | | Ethernet
N~ || cO|| oO|| O] —=|| || ¢ )
dlalzlElel el s DeviceNet
= PROFIBUS
==l =N =l ==
o||of|of| || o||o|| @
v RS422/485
(R E R EE OO-Link
S Q|| N N NN ey ym—‘
EtherCAT
CompoNet
PROFINET
1 { CC-Link
Motion Modules
3| 5ll5|5)|2 SERVO
<9092 PACK
3 7)%)|3) 2
Expansion Rack Module
5 MP2200
- % Expansion Rack|
Other Modules
(including those from other
manufacturers)
s o AnyWire
=} —
5|5 8w g CC-Link
Sl EL == A-ne/A-link
i e e cu
z S||= net
HLS
®MECHATROLINK-III Cable
MECHATROLINK-III
©SERVOPACKSs with
MECHATROLINK-III
Communications ®I/0 Module with

MECHATROLINK-III
Communications

Servomotor Servomotor Servomotor

J

~

I 14

Q ®Front cover for unused slot

E

24-VDC power supply
or AC power supply

* Refer to the following manual for an MP3300 expansion example.
(1 MP3000 Series MP3300 User’s Manual (Manual No.: SIEP C880725 21)

Up to 21 stations, including I/0 (with up to 16 Servo axes.)



Installation and
Connections

This chapter describes the installation and connections of
MP3000-series Machine Controllers.

211 ScrewMounting ........ ... ...,
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2.1.3 Connectingthe MP3200 ................... 2-9
2.1.4 Installing Optional Modules . ............... 2-11
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2.1.6  Battery Installation and Replacement ........ 2-14
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2.2.4 Replacing and Adding Optional Modules .. ... 2-31
2.2.5 Battery Installation and Replacement ........ 2-33
2.2.6 Connecting an EXIOIF Module . ............ 2-36
‘Connecting Devices .................2:87

2.3.1  Part Names and Functions ................ 2-37
2.3.2 Connecting the Power Supply Connector .. ... 2-44
2.3.3 Connecting the RLY OUT Connector . ........ 2-47
2.3.4  Connecting the Power Supply and
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2.1 MP3200 Installation

2.1.1 Screw Mounting

MP3200 Installation

You can use either of the following methods to install an MP3200.

« Screw mounting

+ DIN rail mounting

Refer to the following appendix for more information on the installation and application require-

ments.
5 A.1 MP3200 Installation and Usage Conditions on page A-2

211  Screw Mounting

Use the JEPMC-OP3001-E Screw Mounting Attachment to install the Machine Controller.

The Screw Mounting Attachment is included with the Power Supply Unit. It can be purchased
separately.

Information
The installation procedure depends on whether you use a Sub-CPU Module on the Main Rack.
Refer to the following sections.

I Using a Sub-CPU Module on the Main Rack (page 2-2)

I3 Not Using a Sub-CPU Module on the Main Rack (page 2-5)

Using a Sub-CPU Module on the Main Rack

If you mount the MP3200 with screws, attach a Rack Support Bracket (JEPMC-OP3006-E or

Precaution for Using a Sub-CPU Module on the Main Rack
JEPMC-0OP3007).

Important

€ Selecting Rack Support Brackets
The Rack Support Bracket depends on the Units that you connect on the left and right sides.

Units Connected on Rack Support ;

Right or Left Side Bracket Model Locations Supported by Rack Support Bracket
Unit CPU-201/ CPU-201/ Unit
connected CPU202 CPU202 or connected
on left side YVD-001 on right side

« CPU-201 N
+ CPU-202 JEPMC-OP3007 | !
* YVD-001 R --K------u

Attach the JEPMC-OP3007-E.

Unit CPU-201/ Unit
connected CPU202 connected
on left side on right side

e -——

1
Any other Unit JEPMC-0OP3006-E E X

Attach the JEPMC-OP3006-E.
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2.1 MP3200 Installation

2.1.1 Screw Mounting

The installation procedure is as follows:

1. Attach the Screw Mounting Attachment to the right end of the Controller.

Vi, .n\l.i'/w\r,..,.ﬁ%h.,\

%ﬂm\
=T ),

—

Screw Mounting Attachment

In the same way as when mounting to DIN rail, use the rail locks to secure the Rack

Support Bracket.

2.

SuoI}9BUUOY pue uole|elsy| a

0OVZ000

Locking
position

Lock release position
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2.1 MP3200 Installation

2.1.1 Screw Mounting

3. Use screws to secure the 4 places shown in the following figure.

Note: 1. Recommended screws: M4 x 14 mm min.

2. Use a screwdriver with a shaft that is at least 13 cm long.

This completes the installation procedure.
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2.1 MP3200 Installation

2.1.1 Screw Mounting

Not Using a Sub-CPU Module on the Main Rack

The installation procedure is as follows:

1. Attach the Screw Mounting Attachment to the right end of the Controller.

2~ Screw Mounting Attachment

SO
777 —

4,

SuoI}9BUUOY pue uole|elsy| a

2-5



2.1 MP3200 Installation

2.1.1 Screw Mounting

2. Use screws to secure the 4 places shown in the following figure.

Note: 1. Recommended screws: M4 x 14 mm min.

2. Use a screwdriver with a shaft that is at least 13 cm long.

\
\

X& & I R I

A Eoo)
A

—

\
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2.1 MP3200 Installation

2.1.2 DIN Rail Mounting

2.1.2

DIN Rail Mounting

This section describes how to install the Controller by mounting it on DIN rail.

DIN Rail Types and the Spacer

Various types of DIN rails are available with a 7-mm to 15-mm gap from the mounting surface
as shown on the left in the following figure. If you mount an MP3200 using a DIN rail with a 10-
mm or larger gap, install a spacer on the back of and near the bottom of the MP3200, as
shown on the right side of the following figure, to protect it from vibration and shock.

Distance from mounting surface: 7.5 to 15 mm
> < DIN Rail with a 10-mm Gap

i DIN rail
Installation plate —————%

L
[

DIN rail —

T [« Spacer

Procedure for Mounting to a DIN Rail

1. Attach the DIN rail to the control panel and secure it in place.

2 Securing the DIN Rail
@ Secure the DIN rail at a pitch of 150 mm or less, as shown in the following figure.

Important

@@@@3@@@

~—— 150 mm max, ——+——150 mm max. ————

2. Hook the MP3200 to the top of the DIN rail (a in the figure), and then press the Controller
toward the mounting surface (b in the figure) to secure it in place.

O
—
—
—
—
—
—
—
—
—
—
—

arn

H Installation and Connections
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2.1 MP3200 Installation
2.1.2 DIN Rail Mounting

3. Carefully line up the DIN rail locks with the locking positions.

@)

=

position

Lock release position

DIN rail

= -

\\

End plate

This completes the installation procedure.

Procedures for Removing from the DIN Rail
You can remove the Controller by reversing the order of the mounting procedure.
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2.1 MP3200 Installation

2.1.3 Connecting the MP3200

213 Connecting the MP3200

Use the following procedure to connect the MP3200.

\@ Before you connect the MP3200, install the Battery into the CPU Unit.
I5 Battery Installation (page 2-14)
Important

1. Remove the rubber cap from the connector on the Power Supply Unit.

!\‘

@ * When the connector is not in use, always cover it with the rubber cap.

» The left-side cap is marked with an L, and the right-side cap is marked with an R.
Important

H Installation and Connections
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2.1 MP3200 Installation

2.1.3 Connecting the MP3200

2. Connect the Power Supply Unit and the CPU Unit from left to right in this order.

—
m




2.1 MP3200 Installation

2.1.4 Installing Optional Modules

214 Installing Optional Modules

Use the following procedure to install Optional Modules.

1. Hold the top and bottom of the Optional Module to be installed, line up the Module with
the left side of the guide rail inside the option slot, and then insert the Module straight
in.

@ The FG bar inside and on the bottom may be damaged if the Module is not inserted along the

guide rail.
Important

2. After the Optional Module is completely inserted, place your hand on the front of the
Optional Module and press the Optional Module firmly until it mates with the Mounting
Base connectors in the Unit. The front of the Optional Module and the tabs will be
aligned if the Optional Module has been installed properly.

3. Place the hole on the bottom of the panel of the Optional Module onto the tab on the
bottom of the Unit. Next, hook the hole at the top of the panel of the Optional Module
onto the tab on the Unit.

This completes the installation procedure.

@ Always use Option Covers (model: JEPMC-0OP2300) to cover unused slots.

Important

H Installation and Connections



2.1 MP3200 Installation

2.1.5 Replacing and Adding Optional Modules

215

Replacing and Adding Optional Modules

Use the following procedure to replace or add Optional Modules.

@ Always create a backup before replacing or adding Optional Modules.
Back up the program from the MP3000-series Controller to the PC using the MPE720.

Important

1. Turn OFF the power supply and disconnect all cables from the MP3000.

2. Remove the tool from Base Unit.

3. Insert the protruding part of the tool into the slot on top of the Optional Module panel to
unhook the tab.

Use the same method to remove the Option Cover from an unused slot before adding an

Inf ti i
MOMEoN Optional Module.

Unhook the bottom tab in the same way.




2.1 MP3200 Installation

2.1.5 Replacing and Adding Optional Modules

4. Pull the top of the Optional Module panel toward you and remove it. A notch on the
Optional Module will be visible from the gap of the panel. Hook the round knob on the
tool into the notch in the Optional Module.

5. Hold the center of the tool, and turn it around the round knob while pushing it toward
the back to disconnect the Module from the Mounting Base connectors. Then, pull the
Module forward.

6. Hold the Optional Module at the top and bottom and pull it straight out. Hold the edges
of the Module and avoid touching the components on the Module.

Note: Put the Module that you removed into the bag that was supplied when you purchased it and store the
Module in this bag.

H Installation and Connections



2.1 MP3200 Installation

2.1.6 Battery Installation and Replacement

216 Battery Installation and Replacement

The Battery in the MP3200 backs up the data that is saved by the MP3200 when power to the
CPU Unit is lost due to power failure or when the power to the MP3200 is turned OFF. The Bat-
tery provides backup power for the following data.

* M registers
 Sregisters

» Trace memory
« Alarm history
» Table data

- Calendar

3 » The CPU Unit comes with one Battery. The Battery is not connected when the Unit is delivered.
@ « The Battery can provide backup power for the memory for a total power OFF time of 1 year.
However, this depends on the actual operating conditions, such as the ambient temperature.
Important « \When the total power OFF times reaches 1 year, the voltage of the Battery will drop, and the
BAT indicator on the CPU Unit will light. When this occurs, always replace the Battery with a
new one within two weeks. The status of the Battery can also be checked using an S register,
as shown in the following table.

Register Description
SB000487 1: Battery alarm

Delayed replacement of the Battery will result in loss of the data stored in the memory of the
MP3200.

- The Battery is warranted for 5 years.

Battery Appearance
JEPMC-OP3005 Battery Specifications

Type Lithium primary cell
TEEYN

Al 2R Battery Model BR-1/2AA

Not for Retail Trade EU Panasonlo Grou Ener

)gi Manufacturer Company P 9
Nominal Voltage 3V

T T Nominal Capacity 1000 mAh
Red lead @ Black lead @ Lithium Content 049

Number of Batteries 1
Used

Note: This Battery is not available on the retail market. Order the Battery from Yaskawa Controls Co., Ltd.
(The model number is JEPMC-OP3005.)

Battery Installation

@ The CPU Unit comes with one Battery. The Battery is not connected when the Unit is delivered.
Important

/N\ CAUTION

® Suitable battery installation must be performed and it must be performed only by an
experienced technician.
There is a risk of electrical shock, injury, or device damage.

® Do not touch the electrodes when installing the Battery.
Static electricity may damage the electrodes.




2.1 MP3200 Installation

2.1.6 Battery Installation and Replacement

€ When Using the CPU-201
1. Confirm that the power supply to the MP3200 is turned OFF.

2. Open the battery holder on the bottom of the CPU Unit.

A

3. Securely connect the lead connector of the Battery to the connector in the CPU Unit.

4. Press the connector back into the CPU Unit.

i

H Installation and Connections
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Press in.




2.1 MP3200 Installation

2.1.6 Battery Installation and Replacement

5. Hold the connector, and while pressing it toward the CPU Unit’s internal circuit board
(the board on the side of the clamp), move the Battery and the battery holder into the
CPU Unit.

Note: If this procedure is not followed, the battery leads may be pinched between the Battery and the circuit
(tj)oard, causing stress on the leads. If that occurs, the battery holder will bulge after step 4 of the proce-
ure.

CPU Unit internal circuit
A\ board (clamp side)

ﬁl\/love the Battery.

6. Close the battery holder and confirm that the BAT indicator on the CPU Unit is not lit.
RDY = ~—Lit.
RUN o
ALM o
ERR o
BAT o «~—noti.
M-ALM o

This concludes the Battery installation procedure.



2.1 MP3200 Installation

2.1.6 Battery Installation and Replacement

€ When Using the CPU-202
1. Confirm that the power supply to the MP3200 is turned OFF.

2. Open the cover on the front of the CPU Unit.

5. Close the cover on the CPU Unit, you turn ON the power supply, and then confirm that
the BAT indicator on the CPU Unit is not.

RDY /=1t

RUN —

ALM &

ERR —

BAT o~ noti.
M-ALM &

This concludes the Battery installation procedure.

Installation and Connections
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2.1 MP3200 Installation

2.1.6 Battery Installation and Replacement

Battery Replacement

/\ CAUTION

® Suitable battery replacement must be performed and it must be performed only by an
experienced technician.
There is a risk of electrical shock, injury, or device damage.

® Replace the Battery only while power is supplied to the MP3200.
Replacing the Battery while the power supply to the MP3200 is turned OFF may result in
loss of the data stored in memory in the MP3200.

® Do not touch the electrodes when replacing the Battery.
Static electricity may damage the electrodes.

® Observe all local laws and ordinances when you dispose of used Batteries.

€4 When Using the CPU-201
1. Back up the programs and data stored in the MP3200.

Note: The backup can be used to recover the data if the data accidentally gets deleted during Battery replace-
ment. Refer to the following section for details on backing up the data.
T 4.5 Transferring Data with the MPE720 on page 4-64

2. Confirm that the RDY indicator on the CPU Unit is lit.
RDY o -—u.it
RUN o
ALM o
ERR o
BAT o/~
M-ALM o

3. Open the battery holder on the bottom of the CPU Unit.

Battery holder



2.1 MP3200 Installation

2.1.6 Battery Installation and Replacement

4. Remove the connector on the end of the Battery lead from the connector on the CPU
Unit.

Connector on CPU Unit

Battery lead connector

Battery

6. Insert the Replacement Battery into the battery holder.

7. Securely connect the lead connector of the Replacement Battery to the connector on
the CPU Unit.

H Installation and Connections
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2.1 MP3200 Installation

2.1.6 Battery Installation and Replacement

8. Press the connector back into the CPU Unit.

\/\/ﬂ

|

i
imE=
i=."'r‘ il

[ ]

1 [

\V/ S Ll_r \Va
Press in.

9. Hold the connector, and while pressing it toward the CPU Unit’s internal circuit board
(the board on the side of the clamp), move the Battery and the battery holder into the
CPU Unit.

Note: If this procedure is not followed, the battery leads may be pinched between the Battery and the circuit
board, causing stress on the leads. If that occurs, the battery holder will bulge after step 8 of the proce-
dure.

\V/ \VA

ﬁ Move the Battery.

10. Close the battery holder and confirm that the BAT indicator on the CPU Unit is not lit.
RDY o=/ ~—it.
RUN o
ALM o
ERR o
BAT o ~—nNoti.
M-ALM o

This concludes the Battery replacement procedure.



2.1 MP3200 Installation

2.1.6 Battery Installation and Replacement

€ When Using the CPU-202
1. Back up the programs and data stored in the MP3200.

Note: The backup can be used to recover the data if the data accidentally gets deleted during Battery
replacement.

Refer to the following section for details on backing up the data.
5 4.5 Transferring Data with the MPE720 on page 4-64

2. Confirm that the RDY indicator on the CPU Unit is lit.
RDY /=1t
RUN o
ALM
ERR &
BAT o ~—notit.
M-ALM —

3. Open the cover on the front of the CPU Unit.

4. Remove the connector on the end of the Battery lead from the connector on the CPU
Unit and remove the Battery.

5. Securely connect the lead connector of the replacement Battery to the connector on the
CPU Unit and attach the replacement Battery.

H Installation and Connections

2-21



2.1 MP3200 Installation

2.1.6 Battery Installation and Replacement

6. Press the cable back into the CPU Unit.

7. Close the cover on the CPU Unit and confirm that the BAT indicator on the CPU Unit is
not lit.

RDY o =—1t.

RUN o

ALM ©

ERR o

BAT o =——notit.
M-ALM o

This concludes the Battery replacement procedure.
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2.1 MP3200 Installation

2.1.7 Connecting a Rack Expansion Interface Unit

217 Connecting a Rack Expansion Interface Unit

You can use a Rack Expansion Interface Unit to expand the system.
This section describes the procedure to connect the Rack Expansion Interface Unit.

@ Here, the Unit (EXU-001) on the Main Rack is used as an example. The procedure is essentially
the same for the Units (EXU-002) on the Expansion Racks.
Important

1. Confirm that the tips of the connecting screws (two locations in the following figure)
extend approximately 2 mm from the mounting studs. If they extend more than 2 mm,
turn them with a screwdriver to adjust the extended screw length.

Ni &

Approx. 2 mm

A

2. As shown in the following figure, insert the four latches (top and bottom) on the Rack
Expansion Interface Unit into the Power Supply Unit to mount the Rack Expansion Inter-
face Unit.

H Installation and Connections
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2.1 MP3200 Installation
2.1.8 EXIOIF Module Connections

3. Use the screws provided with the Rack Expansion Interface Unit to secure the Unit to
the Power Supply Unit in the four places shown in the following figure. (The tightening
torque is 0.32 N-m £10%.)

N

— o
]
1
1

 —
T I 1T
[

=]
M I

218 EXIOIF Module Connections

You can use an EXIOIF Module to add up to four Expansion Racks to the MP3000-series Base
Unit.

Connectors
The connectors on the EXIOIF Module are shown in the following figure.
These connectors are used to add MP2000-series Base Units.

Use the standard cables. Refer to the following section for information on the standard cables.
IZ Standard Cables (page 2-25)

EXIOIF
External input connector N I
N © ©
o CN1 |y  ©N2 M
" IN ouT
External output connector
\u
CN2
ouT
@] @]
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2.1 MP3200 Installation

2.1.8 EXIOIF Module Connections

The connection method for the external I/O connectors is shown in the following figure.

EXIOIF

H.F@

EXIOIF )

EXIOIF )

Rack 1 -
Rack 2 ; ﬁ
Rack 3 ﬂ
EXIOIF,
Rack 4 ﬂ

H...®

Note: Attach the enclosed dust caps to the unused connectors (® in the above figure).

Standard Cables

Name Model Length Description
Cables with JEPMC-W2094-A5 0.5m | shielded cables, equivalent to UL 20276,
Connectors on JEPMC-W2094-01 1.0m 0.05 mm? (AWG30), four ferrite cores
Both Ends JEPMG-W2094-2A5 25m | attached

Note: 1. Do not exceed 6.0 m for the total cable length when you add Racks.
2. Make all connections on a 1:1 basis.

Standard Cable Appearance

¢ JEPMC-W2094-000

o0 N0 I I A N
e | e

H Installation and Connections
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2.2 MP3300 Installation

2.2.1 Mounting with Screws

MP3300 Installation

You can use either of the following methods to install an MP3300 Controller.

« Screw mounting

* DIN rail mounting

Refer to the following appendix for more information on the installation and application require-

ments.
I A.2 MP3300 Installation and Usage Conditions on page A-5

221 Mounting with Screws

Secure the Base Unit with screws at four places.

Using the MBU-303

Use screws to secure the 4 places shown in the following figure.

2-26



2.2 MP3300 Installation

2.2.1 Mounting with Screws

Using the MBU-304

Use the JEPMC-OP2300S-E Panel Mounting Attachment to install the Unit.

Information The Screw Mounting Attachment is an optional product. You must purchase it separately.

Panel Mounting Attachment

H Installation and Connections
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2.2 MP3300 Installation

2.2.2 DIN Rail Mounting

2.2.2

DIN Rail Mounting

Carefully line up the DIN rail locks with the locking positions.

Refer to the following section for details on installation.
I 2.1.2 DIN Rail Mounting on page 2-7

Using the MBU-303

H.QLocking position

Lock release position




2.2 MP3300 Installation

2.2.2 DIN Rail Mounting

Using the MBU-304

{15 =5
JE Locking position

Lock release position

Removal
@ You can remove the Controller by reversing the order of the mounting procedure.
Important

H Installation and Connections
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2.2 MP3300 Installation

2.2.3 Installing Optional Modules

223 Installing Optional Modules

Use the following procedure to install Optional Modules.

1. Hold the top and bottom of the Optional Module to be installed, line up the Module with

the left side of the guide rail inside the option slot, and then insert the Module straight
in.

@ The FG bar inside and on the bottom may be damaged if the Module is not inserted along the
guide rail.
Important

2. After the Optional Module is completely inserted, place your hand on the front of the
Optional Module and press the Optional Module firmly until it mates with the Mounting
Base connectors in the Unit. The front of the Optional Module and the tabs will be
aligned if the Optional Module has been installed properly.

3. Place the hole on the bottom of the panel of the Optional Module onto the tab on the

bottom of the Unit. Next, hook the hole at the top of the panel of the Optional Module
onto the tab on the Unit.

This completes the installation procedure.

@ Always use Option Covers (model: JEPMC-0OP2300) to cover unused slots.
Important
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2.2 MP3300 Installation

2.2.4 Replacing and Adding Optional Modules

2.24

Replacing and Adding Optional Modules

Use the following procedure to replace or add Optional Modules.

@ Always create a backup before replacing or adding Optional Modules.

Back up the program from the MP3000-series Controller to the PC using the MPE720.
Important

1. Turn OFF the power supply and disconnect all cables from the MP3000.

2. Pull the notch on the side toward you to remove the battery cover.

3. Insert the protruding part of the battery cover into the slot on top of the Optional Module
panel to unhook the tab. Face the front of the battery cover toward you for this opera-
tion.

Use the same method to remove the Option Cover from an unused slot before adding an

UGN Optional Module.

Unhook the bottom tab in the same way.

H Installation and Connections
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2.2 MP3300 Installation

2.2.4 Replacing and Adding Optional Modules

4. Pull the top of the Optional Module panel toward you and remove it. A notch on the
Optional Module will be visible from the gap with the panel. Hook the round knob on the
battery cover into the notch in the Optional Module.

5. Hold the center of the battery cover, and turn it around the round knob while pushing it
toward the back to disconnect the Module from the Mounting Base connectors. Then,
pull the Module forward.

6. Hold the Optional Module at the top and bottom and pull it straight out. Hold the edges
of the Module and avoid touching the components on the Module.

Note: Put the Module that you removed into the bag that was supplied when you purchased it and store the
Module in this bag.



2.2 MP3300 Installation

2.2.5 Battery Installation and Replacement

225

Battery Installation and Replacement

The Battery in the MP3300 backs up the data that is saved by the MP3300 when power to the
CPU Module is lost due to power failure or when the power to the MP3300 is turned OFF. The

Battery provides backup power for the following data.
* M registers

 Sregisters

» Trace memory

« Alarm history

» Table data

« Calendar

new one within two weeks.

CPU Module.
» The Battery is warranted for 5 years.

» The CPU Module comes with one Battery. The Battery is not connected when the Module is

delivered.
@ » The Battery can provide backup power for the memory for a total power OFF time of 1 year.
Important However, this depends on the actual operating conditions, such as the ambient temperature.
* When the total power OFF times reaches 1 year, the voltage of the Battery will drop, and the
BAT indicator on the CPU Module will light. When this occurs, always replace the Battery with a

Delayed replacement of the Battery will result in loss of the data stored in the memory of the

Battery Appearance

JZSP-BAO1 Battery Specifications

Type Lithium primary cell
. Battery Model ER3VC
LITHIUM Manufacturer Toshiba Home Appliance Corp.

Nominal Voltage 3.6V
Nominal Capacity 1,000 mAh

Redlead P  Black lead © Lithium Content | 0.3 g
Number of Batteries

1

Used

Note: This Battery is not available on the retail market. Order the Battery from Yaskawa Controls Co., Ltd.

(The model number is JZSP-BAO1.)

H Installation and Connections
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2.2 MP3300 Installation

2.2.5 Battery Installation and Replacement

Battery Installation

@ The CPU Module comes with one Battery. The Battery is not connected when the Module is

delivered.
Important

/\ CAUTION

® Suitable Battery installation must be performed and it must be performed only by an
experienced technician.
There is a risk of electrical shock, injury, or device damage.

® Do not touch the electrodes of the Battery.
Static electricity may damage the electrodes.

1. Confirm that the power supply to the MP3300 is turned OFF.

2. Open the battery cover on the front of the Base Unit.

3. Securely connect the lead connector of the Battery to the connector in the Base Unit,
and insert the Battery into the battery holder.

r0-02

5500
EE Q999

4. Close the battery cover and turn ON the CPU Module.

5. Installation of the Battery is complete when the RDY indicator on the CPU Module goes
out.
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2.2 MP3300 Installation

2.2.5 Battery Installation and Replacement

Battery Replacement

/\ CAUTION

® Suitable Battery replacement must be performed and it must be performed only by an
experienced technician.
There is a risk of electrical shock, injury, or device damage.

® Replace the Battery only while power is supplied to the MP3300.
Replacing the Battery while the power supply to the MP3300 is turned OFF may result in
loss of the data stored in memory in the MP3300.

® Do not touch the electrodes of the Battery.
Static electricity may damage the electrodes.

® Observe all local laws and ordinances when you dispose of used Batteries.

1. Back up the programs and data stored in the CPU Module.

Note: The backup can be used to recover the data if the data accidentally gets deleted during Battery replace-
ment. Refer to the following section for details on backing up the data.
I 4.5 Transferring Data with the MPE720 on page 4-64

2. Confirm that the RDY indicator on the CPU Module is lit.
RDY o' ~—Lit.
RUN o
ALM o
ERR o
BAT o/~
M-ALM o

3. Open the battery cover on the front of the Base Unit.

4. Disconnect the lead connector of the Battery from the connector on the Base Unit, and
remove the Battery from the battery holder.

H Installation and Connections
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2.2 MP3300 Installation
2.2.6 Connecting an EXIOIF Module

5. Securely connect the lead connector of the replacement Battery to the connector in the
Base Unit, and insert the replacement Battery into the battery holder.

11002
.| 00
.| =00

.| ~00"

.| ~©06

6. Confirm that the BAT indicator of the CPU Module is not lit.

7. Close the cover. This completes Battery replacement.

226 Connecting an EXIOIF Module

You can mount an EXIOIF Module to the MP3000-series Base Unit to connect up to four
Expansion Racks. Refer to the following section for details.
5 2.1.8 EXIOIF Module Connections on page 2-24
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2.3 Connecting Devices

2.3.1 Part Names and Functions

Connecting Devices

This section

explains how to connect devices to the MP3000-series Controllers.

2.3.1

Part Names and Functions

The following figure shows the names and functions of the parts of the Machine Controller and
the Servo Drive.

Machine Controller

¢ MP3200

DIP switch
(4 pins)

Rotary switches (2)
Seven-segment display

Indicators (6)

= YASKAWA

Power ] R
(=l 1]
(o] ]

DIP switch
(6 pins)

USB

connector

Information

Ethernet connectors
MECHATROLINK-III connectors (2 ports)

If the CN1 and CN2 MECHATROLINK-III connectors and the Ethernet connectors are all used,
connecting and disconnecting the Ethernet connector at the bottom may be difficult.
Therefore, we recommend that you use the bottom Ethernet connector for devices that can
normally be left connected.

H Installation and Connections
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2.3 Connecting Devices

2.3.1 Part Names and Functions

¢ MP3300

Status indicator

Mode switches

USB status indicators

Display

MECHATROLINK-II status indicators

N
RLYOUT connector —

Power connector —

Ethernet connector
Ethernet status indicator

MECHATROLINK-III connectors




2.3 Connecting Devices

Servo Drive

2.3.1 Part Names and Functions

& >-7-series SERVOPACK

B Reference-type X-7S SERVOPACK with MECHATROLINK-II Communications
(model: SGD7S-0O0000O10A)

YASKAWA[ |

SERVOPACKC1

VAVAN
®
ot —
qfool B
i \é%’“
(L3 ©@0)
ool
»%i®m,\Eﬁ”
ool o
-
Bl | ©O
B3 OO g
el Od
ol OO 5
@Q ]
U o0
Vi | OO0ON
W @D - CN
&) U
T ——
N NI

SERVOPACK with the Front Cover Open

%

H+oecas H

xx_zesavo-00% DIP Switch (S3)
This DIP switch is used to set parameters for
MECHATROLINK-II communications.

T

Panel Display
This seven-segment display indicates the

»\ status of the Servo.
Rotary switch (S2)
This rotary switch is used to set the
MECHATROLINK-II station address.

MECHATROLINK-II Communications Connectors (CN6A, CN6B)

These connectors are used to connect devices that are
compatible with the MECHATROLINK-II system.

Main Circuit Power Supply Input Terminals (L1, L2, L3)
These terminals input the main circuit power supply.

Control Power Supply Terminals (L1C, L2C)
These terminals input the control power supply.

Servomotor Terminals (U, V, W)
These terminals are used to connect the main circuit cable
(power line) to the Servomotor.

Encoder Connector (CN2)
» Rotary Servomotor: Connects to the encoder in the
Servomotor.
« Linear Servomotor: Connects to a Serial Converter Unit
or linear encoder.

Ground Terminal
The ground terminal helps prevent electric shock. Always connect it.

H Installation and Connections
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2.3 Connecting Devices

2.3.1 Part Names and Functions

B Reference-type X-7S SERVOPACK with MECHATROLINK-1lII Communications
(model: SGD7S-0O0000O20A)

SERVOPACK with the Front Cover Open

[YASKAWA [ | DIP Switch (S3)
SERVOPACK ] W L, This DIP switch is used to set parameters for
2’% - ] MECHATROLINK-II communications.
E; Rotary switch (S1, S2)
% I This rotary switch is used to set the
MECHATROLINK-II station address.
CN
0 Panel Display
JAVAN A ot~ |7 a This seven-segment display indicates the
® g status of the Servo.
j i B |~ MECHATROLINK-II Communications Connectors (CNBA, CN6B)
L1 © [l:t These connectors are used to connect devices that are compatible with
i the MECHATROLINK-IT system.
L2 O N
3
|L3p @O0
oo Main Circuit Power Supply Input Terminals (L1, L2, L3)
o These terminals input the main circuit power supply.
OO0 !
B1
g | OU
B O Control Power Supply Terminals (L1C, L2C)
These terminals input the control power supply.
B3p OO o

8?2
I oU Servomotor Terminals (U, V, W)

e @ [] These terminals are used to connect the main circuit cable
) I %V (power ling) to the Servomotor.

U o0 = = Encoder Connector (CN2)

v |©O + Rotary Servomotor: Connects to the encoder in the

U AT Servomotor.

W ROOl 2 - Linear Servomotor: Connects to a Serial Converter Unit

@ t or linear encoder.

@.@%i Ground Terminal

The ground terminal helps prevent electric shock. Always connect it.



2.3 Connecting Devices

2.3.1 Part Names and Functions

>-7W SERVOPACK (model: SGD7W-O0OOO20A)

CHARGE

YASKAWA[ [

SERVOPACKC——1

p

O

oo;

=)

=)

o]
/

L

A\

OO

UB e

VB £7

W8 ]
o ’
O BBy

SERVOPACK with the Front Cover Open

e —DIP Switch (S3)
T o il This DIP switch is used to set
o X 0d parameters for MECHATROLINK-II
KX sopeseny | communications.
Rotary switch (S1, S2)

e
/ T This rotary switch is used to set
= the MECHATROLINK-II station
address.

Panel Display (Left: axis A, Right: axis B)
H  This seven-segment display indicates
the status of the Senvo.

©o

MECHATROLINK-II Communications Connectors (CN6A, CNEB)
These connectors are used to connect devices that are
compatible with the MECHATROLINK-II system.

Main Circuit Power Supply Input Terminals (L1, L2, L3)
These terminals input the main circuit power supply.

Control Power Supply Terminals (L1C, L2C)
These terminals input the control power supply.

Servomotor Terminals (Axis A: UA, VA, WA, Axis B: UB, VB, WB)
These terminals are used to connect the main circuit cable
(power ling) to the Servomotor.

Encoder Connector (Axis A: CN2A, Axis B: CN2B)
 Rotary Servomotor: Connects to the encoder in the
Servomotor.
« Linear Servomotor: Connects to a Serial Converter Unit
or linear encoder.

Ground Terminal
The ground terminal helps prevent electric shock.
Always connect it.

H Installation and Connections
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2.3 Connecting Devices

2.3.1 Part Names and Functions

€ >-V series SERVOPACK

B Reference-type X-V SERVOPACK with MECHATROLINK-II Communications
(model: SGDV-0O0O0011/-000015)

L
ISGDV-1R6ANA
I
”;‘L*,
C
AA ¥ g
CHgGE e AB
=i
Kl (K=Y i %5
LZE C
@Dﬂ\ D c
3
L3 |H
} @D: e

L"
0 O
0 O
/

© z 32
cHO oo

] niq ]
OD\_]DQ

o2 []

v ] OL c
[ o N

V[7©D za-‘-“:“‘mg

w o0 .

@% Ul - g

SERVOPACK with the Front Cover Open

Rotary switch (SW1)
This rotary switch is used to set the

MECHATROLINK-I station address.

Panel Display
This seven-segment display indicates the
status of the Servo.

DIP Switch (SW2)
This DIP switch is used to set parameters
for MECHATROLINK-Icommunications.

MECHATROLINK-II Communications Connectors (CN6A, CN6B)
These connectors are used to connect devices that are
compatible with the MECHATROLINK-II system.

Main Circuit Power Input Terminals (L1, L2, L3)
These terminals input the main circuit power supply.

Control Power Input Terminals (L1C, L2C or 24 V,0 V)
These terminals input the control power supply.

Servomotor Terminals (U, V, W)
These terminals are used to connect the main circuit cable
(power ling) to the Servomotor.

Encoder Connector (CN2)
+ Rotary Servomotor: Connects to the encoder in the
Servomotor.
+ Linear Servomotor: Connects to a Serial Converter Unit
or linear encoder.

Ground Terminal

el

The ground terminal helps prevent electric shock. Always connect it.



2.3 Connecting Devices

m Reference-type X-V SERVOPACK with MECHATROLINK-III Communications

2.3.1 Part Names and Functions

(model: SGDV-O0O0O0O21/-000025)

YASKAWA 200V

SERVOPACK
SGOV-REA21A

c
~no [
CHARGE A
o) ¢
_ — g
L1 @ELJ?B
= ®D \6 C
(3] ©0] 3%
REER
~d/ 5 ¢
(EREsTalll ik
7 1 O0|[To
1] o0 -
B3| OO ﬁ
o1 ' 1
@2‘ %
u @U% ﬁ
v[Joo|[1_ls
v o0 .
@ ‘ “TH N

SERVOPACK with the Front Cover Open

the status of the Servo.

~~ MECHATROLINK-II Communications Connectors (CNBA, CN6B)

These connectors are used to connect devices that are compatible
with the MECHATROLINK-IIsystem.

Main Circuit Power Input Terminals (L1, L2, L3)
These terminals input the main circuit power supply.

Control Power Input Terminals (L1C, L2C or 24 V,0 V)
These terminals input the control power supply.

Servomotor Terminals (U, V, W)
These terminals are used to connect the main circuit cable
(power line) to the Servomotor.

Encoder Connector (CN2)
» Rotary Servomotor: Connects to the encoder in the
Servomotor.
« Linear Servomotor: Connects to a Serial Converter Unit
or linear encoder.

Ground Terminal
The ground terminal helps prevent electric shock. Always connect it.

H = =
1 N T I Rotary switch (S1, S2)
i = 7| i This rotary switch is used to set the
£ MECHATROLINK-II station address.
A A A A A
||t @ Panel Display
o { { ° H This seven-segment display indicates

H Installation and Connections
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2.3 Connecting Devices

2.3.2 Connecting the Power Supply Connector

232 Connecting the Power Supply Connector

This section describes how to connect the power supply connector.

Power Connector Specifications, Pin Assignments, and
Connection Method

4 100/200-VAC Power Supply
The power supply for the Machine Controller is 100/200 VAC. Refer to the following figure for

the connection methods.

Name Connector | Number Connector Models Cable Model
Label of pins | Module Side Cable Side Manufacturer
Power WAGO Company _
Connector POWER 3 721-863 721-203/026 of JAPAN
. Signal A
i [BO Pin No. Label Description
AC |H © 3 AC AC input
QE © 2 AC AC input
1 FG Connects to the frame ground. (Ground to 100 Q max.)
POWER
Machine Controller
721-863
721-203/026
\}/
AC input

L[
)

POWER

FG



2.3 Connecting Devices

2.3.2 Connecting the Power Supply Connector

B Procedure to Make a 100/200-VAC Power Cable

The power supply pins are contained in a removable connector. Use the following procedure to
wire the power supply connector. Use a twisted-pair cable with a wire size of AWG28 to
AWG13 (0.08 to 2.6 mm?) to connect the 100/200-VAC power supply to the power supply
connector on the Controller.

Use the following procedure to make the cable.

1. Strip the wires.
Strip the wires for a length of 8 to 9 mm from the end to expose the conductors.

8to 9 mm

S

2. Clamp the wires.
Insert the conductors into the back of the plug and clamp them securely.

¢ 0~

H Installation and Connections
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2.3 Connecting Devices

2.3.2 Connecting the Power Supply Connector

€ Cable for a 24-VDC Power Supply

The power supply for the Machine Controller is 24 VDC. Refer to the following figure for the
connection methods.

Connector | Number Connector Models
Name . - - Remarks
Label of pins | Module Side Cable Side Manufacturer
) ) WAGO Company
C(;)Dnon\,;i{or POWER 3 721-863 721-203/026 of JAPAN MP3200
4-2013519-3 4-2013522-3 TE Connectivity MP3300
. Signal o
savoc [EH © Pin No. Label Description
ovbc | © 3 24 VDC | Power input wire for 24 VDC
DlE © 2 0VDC | Power input wire for 0 VDC
1 FG Connects to the frame ground. (Ground to 100 Q max.)
POWER
Machine Controller
721-863 or
4-2013519-3
721-203/026 or.
4-2013522-3 \}/
P
24 VDC [
G o—1 24-vDC = @)
input power oV
=
supply = @
=
=

FG

FG

POWER

Note: Use an isolating 24-VDC power supply, and install the power supply switch on the AC side of the
power supply. If the switch is installed on the 24-VDC side, the inrush current may reach approx. 40

A when the power is turned ON.

B Procedure to Make a 24-VDC Power Cable

The power supply pins are contained in a removable connector. Use the following procedure to
wire the power supply connector. Use a twisted-pair cable with a wire size of AWG28 to

AWG13 (0.08 to 2.6 mm?) to connect the 24-VDC power supply to the power supply connector
on the Controller.

The procedure to make the cable is the same as for the 100/200-VAC power supply cable.
I Procedure to Make a 100/200-VAC Power Cable (page 2-45)

€ When Using the CPU-202 (Model: JEPMC-CP3202-E)

Wrap the power cable twice near the connector and install the ferrite core packaged with the

CPU-202.

-

T~

Cable

Ferrite core



2.3 Connecting Devices

2.3.3 Connecting the RLY OUT Connector

233

Connecting the RLY OUT Connector

The RLY OUT connector connects the status output terminal. It is an NO contact relay output.
The RLY OUT connector is linked to the operation of the RDY indicator: The contacts close
when the indicator lights, and they open when the indicator goes out.

When the RDY indicator is lit, the Controller is operating normally.

Information - .
It does not necessarily mean that the user programs are being executed.

RLY OUT Connector Specifications

The operation of the RLY OUT connector is linked to the operation of the RDY indicator on the
CPU Unit/CPU Module.

RDY indicator lit: Circuit closed
RDY indicator not lit: Circuit open

€ Contact Ratings

Input .
Voltage Current Capacity
0.5 A (resistive load)
24VDC 1 525 A (inductive load)
0.4 A (resistive load)
125 VAC 0.2 A (inductive load)

RLY OUT Connector Connection Cable

To connect the RLY OUT connector, use a cable with a wire size of AWG28 to AWG14 (0.08 to
2.0 mm?) and a maximum outer diameter of 3.4 mm.

The procedure to make the RLY OUT connector cable is the same as for the 24-VDC power
supply cable.

RLY OUT Connector Connection Example
Refer to the following figure for an example of connecting the RLY OUT connector.

O
RLY OUT
ALY OUT output { o] gl
supply
Normal operation: ON
Error: OFF
24-VDC () | 2avoc
power supply O
0VDC
POWER

Ground to 100 Q max.

H Installation and Connections
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2.3 Connecting Devices

2.3.4 Connecting the Power Supply and Other Devices

234 Connecting the Power Supply and Other Devices

Use the following procedure to connect the power cables that you made to the system
devices.

1. Connect the SERVOPACK to the Servomotor.
Connect the motor cable, the encoder cable, and the ground terminals.

2. Wire the power supply to the Machine Controller and the SERVOPACK.
Refer to the following section for more information on wiring the power supply to the Machine Con-
troller.
I Connecting the Power Supply Connector (page 2-44)

Note: Refer to the relevant manuals for information on wiring the SERVOPACK power supply.

3. After wiring the power supply, turn ON the power, and confirm that power is being sup-
plied.
After confirmation, turn OFF the power supply.

—— Confirm that the indicators on
the Machine Controller are lit.

Confirm that the panel indicator
on the SERVOPACK is lit.

&
e

4. Connect the devices using the MECHATROLINK-IT or MECHATROLINK-III cables.
Example: MECHATROLINK-III

MECHATROLINK-III cables

L)
% @l
To prevent communications errors, confirm that
the connectors are properly inserted.
Information ° !f more than one SERVOPACK is connected with MECHATROLINK-II Communications

Cables, install a Terminator on the last SERVOPACK.
« |f more than one SERVOPACK is connected with MECHATROLINK-IIl Communications
Cables, a Terminator is not required on the last SERVOPACK.

If there is more than one Servo Drive, connect them in the same way. You can use either
cascade connections or star configurations. The following figure shows an example of
cascade connections. Refer to the following manual for details.

(70 MECHATROLINK-III I/0 Module User’s Manual (Manual No.: SIEP C880781 04)

Information




2.3 Connecting Devices

2.3.4 Connecting the Power Supply and Other Devices

5. Set the station addresses of the SERVOPACKS.

The following is an example of the station address settings.

Example " \ECHATROLINK-II: The figures show the settings when the address of axis 1 is 1, and the
address of axis 2 is 2.
MECHATROLINK-III: The figures show the settings when the address of axis 1 is 3, and the
address of axis 2 is 4.
Note: For MECHATROLINK-III, start setting the station addresses from 3.
SERVOPACK MECHATROLINK-II MECHATROLINK-III
ON ON
Sw2 OFF S8 OFF
1 2 3 4 1.2 3 4
345 FO1
2 6 E 2
o | W1 O?@: ¢ St > QPN
B F/ 9 st
< /1N INVAR
EsbA 9870
FO1
ENL/ 2
D3
- - S2 c(_ w4
B~ >5
A// | \\6
987
ON ON
SW2 OFF S3 OFF
1 2 3 4 1 2 3 4
345 FO1
2 6 E 2
g SWA1 O—@—S S1 CB; :4
% FONXN9 At O
< E7/T\ N
DcB A 987 6
FO1
E 2
- - ) C— —4
B~ >5
A// | \\6
987

H Installation and Connections
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2.3 Connecting Devices

2.3.5 USB Connector Connection

235 USB Connector Connection

This section describes how to connect a USB memory device to the USB connector on an
MP3000-series Machine Controller.

Connecting a USB Memory Device to the USB Connector

This section describes how to insert and remove a USB memory device.

@ Inserting a USB Memory Device

1. Open the USB connector cover.

i STOP "C) |STOP

— @r

Open the cover.

USB connector

2. Insert the USB memory device into the USB connector.
Confirm that the USB ACTIVE indicator lights.
Refer to the following manual for details on the USB status indicator.
[ MP3000 Series MP3200 User’s Manual (Manual No.: SIEP C880725 10)

177 MP3000 Series MP3300 User’s Manual (Manual No.: SIEP C880725 21)
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2.3 Connecting Devices

2.3.5 USB Connector Connection

a If you want to use a USB memory device for an extended period of time, lock the cover as shown
@ in the following figure and then use the enclosed cable tie to secure the USB memory device into
place. Always lock the USB cover in place before you secure the USB memory device.

Important 1. Gently pull the USB cover in the direction of the arrow until it reaches the open position.

e

u}, D

=

)
m \ Lock

2. Release the cover once it is in the open position (90°). The USB cover is now locked.

m""

l!i

=

-

[

3. Insert the USB memory device and insert the cable tie into the locking mechanism on the

cover.
Locking Cable tie
mechanism (included)

H Installation and Connections
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2.3 Connecting Devices
2.3.5 USB Connector Connection

€ Removing the USB Memory Device

Use the STOP/SAVE switch to remove USB memory.
After you lightly press and release this switch, the USB memory can be safely removed when

the USB status indicator changes from flashing to not lit.

STOP STOP

(=] |::>

Open the cover.

STOP/SAVE switch

Note: Press and hold this switch for at least 2 seconds to save all of the data to the USB memory. The display will

show the progress of saving.

Before removing the USB memory device, press the STOP/SAVE switch and wait until the USB

. status indicator goes out. If the USB memory device is removed while the USB status indicator is

Important lit or flashing, the data may become corrupted.
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Machine Controller
Setup

This chapter provides the procedures for setting up a
Machine Controller using the MPE720.

I The Flow of the Setup . ...............33
[ MPET20 Installation .................34
BN Oreating a Project File . ..............314

3.3.1 ProjectFiles ........ ... . .. .. . . ... 3-14
3.3.2 CreatingaProjectFile .................... 3-15
3.3.3  Setting a Project Password . ............... 3-18
3.41 MP3200 .. ... 3-19
3.42 MP3300 .. ... 3-20
3.5.1 Preparing the Ethernet Connection .......... 3-22
3.5.2 Project Link Connection .................. 3-27

_
Data That Is Automatically Updated during
Self Configuration . ...................... 3-31
3.6.2 Detailed Module Settings ................. 3-34
3.6.3 Parameters Written during Self Configuration .. 3-44
3.6.4  Setting Machine-specific Motion Parameters .. 3-45
3.6.5 CalendarFeature ....................... 3-58
3.6.6 Settingthe ScanTimes ................... 3-59




Rl TostRun ... 568

371 TestRun ....... ... .. .. ... 3-63
3.7.2  Starting the Test Run and Selecting the Axis .. .3-64
3.7.3 Test Run Dialog Box Details ................ 3-66




3.1 The Flow of the Setup

The Flow of the Setup

The following flowchart shows the setup procedures.

MPE720 Installation

)

A A4

Creating a Project File

y

Self Configuration

A A4

Placing the MPE720 Online

A A4

Device-specific Settings

A A4

[
(
(
(
[
[

Test Run

— N

I3 3.2 MPE720 Installation on page 3-4

Iz 3.3 Creating a Project File on page 3-14

I3 3.4 Self Configuration on page 3-19

5 3.5 Placing the MPE720 Online on page 3-22

I 3.6 Device-specific Settings on page 3-31

Iz 3.7 Test Run on page 3-63

H Machine Controller Setup
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3.2 MPE720 Installation

MPE720 Installation

Use the following procedure to install the MPE720.

Refer to the following brochure or the catalog for details on the system requirements of the

MPE720.
(10 System Integrated Engineering Tool MPE720 Ver.7 (Manual No.: KAEP C880761 00)

What Is the MPE7207?
@ It is the Engineering Tool that you use to design and maintain Machine Controller applications. It
provides an environment to design applications by dragging and copying, as well as to share,
Term  reuse, and save data efficiently.

1. MPE720 installation DVD into the PC.
The Installer will start automatically.

2. Execute the Setup.exe file in the folder.
When execution of Setup.exe starts, the Welcome to the World of Motion... Dialog Box will be dis-

played.
3. Click the Install Button for MPE720 Ver. 7.

gWe\cometothaWorld of Motion... @

YASKAWA

Controller EngineeringTool Inverter Inverter Drive EngineeringTool
5
& MPE720 Ver.7 B £ DriveWizardPlus
.= o
ii ‘We support all engineering of machine controlier MP series. | lfi ‘We support from setup to test run and mainternance of Ye Inverters.
[ (Setup, programming, test run and maintenance ) ==

»yp» | jrstall §

Please download the newest installer from the following link. Please download the newest instaler from the following link.
hitp:/iv v w.e-mechatronics. com/dow nloadftoslcontroller/mpe720v7/index. himl http:fiveww.e-mechatronics. ci wloadtoolinverter/drive v html

“%?ﬁ;"" AC Servo Drive EngineeringTool m;:zl‘f M-Il VO Module SetupTool
LEUEUES | sigmaWint Ver.7 10Win
i i
% We support from setup of parameter to test run. - We support parameter setup of M-Il L/O modiles.
. g :
2 R LTS DODDS
Please downioad the newest installer from the following link Please downioad the newest installer from the following fink
hittp://w ww.e-mechatronics.c volsomwinplsver7iindex. html http:/ivew we.e-mechatronics. com/d ontrollerfiowin html

From other than Japan, it cannot access to the download page of e-mechatronics.com

When the application is ready to be installed, the YASKAWA MPE720 Ver. 7 - InstallShield Wizard Dialog
Box will be displayed.

If that occurs, execute the dotnetfx45_full_x86_x64.exe file in the DVD folder to install it and then exe-

cute step 2 again.
Note .

If .NET Framework 4.5 or higher is not installed on the PC, the following dialog box will be displayed.

YASKAWA MPET20 Ver.J ==

Cannet install MPET20 ver.7 because the following software is not
I . installed.
* .MET Framewaork 4.5

Please double-click and install the "dotnetfd 5_full_x86_x64.exe” in DVD
ar the folder where you unzipped,




3.2 MPE720 Installation

4. Click the Next Button.

YASKAWA MPET20 Ver.T - InstallShield Wizard

Welcome to the InstallShield Wizard for YASKAWA MPE720 Ver 7
w Th n !

S

InstallShisld < Back Next > Cancel

The License Agreement will be displayed.

5. Read the agreement, and then select the | accept the terms of the license agreement
Option.

YASKAWA MPET20 Ver.T - InstallShield Wizard

License Agreement
P 2ad |

Name of the software: YASKAWA, Engingering Tool MPET20 Ver. 7

Software License Agreement

‘Yazkawa Electic Corporation [hereinafter referred to as ' YEC ") hereby license the non-
transferable and non-exclusive right to the customers who purchased this software [
hereinafter referred to az "' Recipient " ) with thiz agreement. Recipient shall open the DISE
PACKAGE under consent to the following terms.

This Agreement will be deemed ta be concluded when Recipient opens this DISK PACKAGE
f Recipient does not agree to the teims of this agreement, do not use this software.

Aticle 1 DEFIMITION

The following terms shall have the meanings as defined below for the purpose of this

InstallShield < Back Hext » Cancel

H Machine Controller Setup



3.2 MPE720 Installation

6. Click the Next Button.

YASKAWA MPET20 Ver.7 - InstallShield Wizard

License Agreement

MName of the software; YASKAWS Engineening Tool MPE720 Yer 7

Software License Agreement

*faskawa Electric Corporation [hereinalter referred to as "' *YEC "] hereby license the non-
transferable and non-exclusive right to the customers who purchased this software [
hereinatter referred to as " Recipient "' | with this agreement. Recipient shall open the DISK
PACKAGE under consent to the follawing terms,

This Agreement will be deemed to be concluded when Recipient opens this DISK PACKAGE.
If Recipient does nat agree to the terms of this agreement, do not use this software,

Aricle 1 DEFINITION

The following terms shall have the meanings az defined belaw for the purpose of this

InstallSfield

7. Enter the following information.
» User Name
» Company Name
« Serial Number: Enter the number that is printed on the DVD package.

YASKAWA MPEZ20 Ver.7 - InstallShield Wizard

Customer Information

InstallShield < Back Met > Cancel
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3.2 MPE720 Installation

8. Click the Next Button.

YASKAWA MPE720 Ver.7 - InstallShield Wizard

Customer Information

your name, the name o

User Name:
Company Name:
o g Serial Nurtber

ol

InnstallShield < Back ‘

9. Select the destination folder.
» To install to the folder shown under Destination Folder: Proceed to step 10.
» To change the destination folder: Click the Browse Button and select the desired destination by fol-
lowing the guidance displayed in the dialog box.

YASKAWA MPEZ20 Ver.7 - InstallShield Wizard

fer.7 infl ng fc

I'ta & different folder.

Cancel

InstallSfield

H Machine Controller Setup
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3.2 MPE720 Installation

10. Click the Next Button.

YASKAWA MPE720 Ver.7 - InstallShield Wizard

InstallShidld

11. Click the Install Button.

YASKAWA MPE720 Ver.7 - InstallShield Wizard

Ready to Install the Program

Cancel

The installation will begin.




3.2 MPE720 Installation

12. Click the Finish Button.

YASKAWA MPE720 Ver.7 - InstallShield Wizard

InstallShield Wizard Complete

Installshidld

Cancel

This concludes the installation of the MPE720 on the PC.

Installation of SigmaWin+ Ver. 7 will start next in the following cases. Proceed to step 13.

« SigmaWin+ Ver. 7 is not installed in the PC.

» The version of SigmaWin+ Ver. 7 installed in the PC is lower than version 7.13.

» The version of SigmaWin+ Ver. 7 installed in the PC is higher than version 7.13, but the version on
the DVD is higher than the installed version.

13. The following dialog box will be displayed. Click the OK Button.

the SigmaWin+ to use MPET:

eSO T

Please download the newest instalier from the following fink.

B8 Welcome to the World of Motion... =
Controlle EngineeringToo! Inverter Inverter Drive EngineeringTool
MPE720 Ver.7 ! DriveWizardPlus
! We support allengineering o { Y ASKAWA EnG meern Tocl Inctoll Launcha Tin and mainternance of e hnverters.
5 (Betip, proprarmmins, test ron i 9 ¥ =
|® You must install version 7.13 or later of the SigmaWin+ to use the
Please downioad the newesting{ W= ff!”""'"gf“”‘t“’”a"w of MPET20 version 7.  from the follbwing ik
hitp. i wi i e-mechatronics co *5::2 N?;::;‘::E' teridrive htmi
*Serva Tuning
AC Servo
Drive A Click the OK Button. The Installation Wizard for SigmaWin+ version 7 (Ockie; St Toof
will be displayed. M
= s play in
We support from setup of para| il L/0 modiles.
* You must install version 7.13

e

gmwinplsver7/index.htmi hitp:ilw w61

Please download the newest installer from the following link.

i html

hitp:ivewve.e-mechatronics. ce
1

From other than Japan, it cannot access to the download page of e-mechatronics.com.

The Installer will start automatically.
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3.2 MPE720 Installation

14.Click the Install Button for SigmaWin+ Ver. 7.

¥ Welcome to the Warld of Matian...
Co EngineeringTool Inwerter Inverter Drive EngineeringTool
MPE720 Ver.7 DriveWizardPlus
‘We support all engineering of machine controller MP series. ‘We support from setup to test run and mainternance of e Inverters.
& (Setup, programming, test run and maintenance. )
NHRBH
Please download the newest installer from the following link. Please download the newest installer from the following link.
nttp: A c ontroller/mpe720v7/index. html httpcffvew er/drive_w. html
A(i]fiﬁgm AC Servo Drive EngineeringTool m;ulul‘eﬂ |oWid L] . W=l VO Module SetupTool
ELUELLES | sigmaWin+ Ver.7 . 10Win
!? i |
We support from setup of parameter to test run 'We support parameter setup of M-Il L/O modiles.
*¥ou must install version 7.13 or later of
the Sigmain+ to use MPET20 version 7. R >
Please download the newest installer from the following link. Please download the newest installer from the following link.
hitp:fiwwe, o/sgmw inplsver7findex html hittp:iiwiww.e-mechatronics.c ontrollerfiow html
T
From other than Japan, it cannot access to the download page of e-mechatronics.com

When the application is ready to be installed, the YASKAWA SigmaWin+ Ver. 7 - InstallShield Wizard
Dialog Box will be displayed.

15. Click the Next Button.

YASKAWA SigmaWin+ Ver.7 - InstallShield Wizard

‘Welcome to the InstallShield Wizard for YASKAWA SigmaWins Ver.7

InstallShield Cancel

The License Agreement will be displayed.




3.2 MPE720 Installation

16. Read the agreement, and then select the | accept the terms of the license agreement

Option.

YASKAWA SigmaWin+ Ver.d - InstallShield Wizard

License Agreement
B ad the i

InstallShield

Software License Agreement

Name of the software :SigmaWin+

Yaskawa Electric Corporation (hereinafter referred to as "YEC") hereby
license the non-transferable and non-exclusive right to the customers who
Instafled this SOFTWARE (hereinafter referred to as "Recipient") with this
Software License Agreement (hersinafter referred to as "Agreement").

Recipient shall install the SOFTWARE under consent to the following terms.

Therefore. it shall be deemed that this Agreement has been established
between Recipient and Yaskawa when Recipient clicks the “I ACCEPT™
button. If Recipient does not agree with all of the terms of this Agreement,
Recipient must click the *I REJECT” button and must not use the
SOFTWARE.

[ < Back [ Mest > [ Cancel
l ! ]

17.Click the Next Button.

YASKAWA SigmaWin+ Ver.7 - InstallShield Wizard

License Agreement

P

InstallSfield

Software License Agreement
Name of the software :SigmaWin+

Yaskawa Electric Corporation (hereinafter referred to as "YEC") hereby
license the non-transferable and non-exclusive right to the customers who
Installed this SOFTWARE (hereinafter referred to as "Recipient") with this
Software License Agreement (hereinafter referred to as "Agreement").
Recipient shall install the SOFTWARE under consent to the following terms.

Therefore, it shall be deemed that this Agreement has been established
between Recipient and Yaskawa when Recipient clicks the “T ACCEPT™
button. If Recipient does not agree with all of the terms of this Agreement,
Recipient must click the “I REJECT” button and must not use the

< Back et > Cancel I
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3.2 MPE720 Installation

18. Select the destination folder.
 To install to the folder shown under Destination Folder: Proceed to step 19.
+ To change the destination folder: Click the Browse Button and select the desired destination by fol-
lowing the guidance displayed in the dialog box.

YASKAWA SigmaWin+ Ver.7 - InstallShield Wizard

Choose Destination Location

Cancel

InstallShield < Back ”

19. Click the Next Button.

VASKAWA SigmaWin+ Ver.7 - InstallShield Wizard

Choose Destination Location

falder w

InstaliShield

Cancel




3.2 MPE720 Installation

20. Click the Install Button.

YASKAWA SigmaWin+ Ver.7 - InstallShield Wizard

Ready to Install the Program

The wizard iz ready to beg

e any of pour in

InstallShield

Cancel

The installation will begin.

21. Click the Finish Button.

YASKAWA SigmaWin+ Ver7 - InstallShield Wizard

Install5hield Wizard Complete

InestallShield

Cancel

This concludes the installation of SigmaWin+ Ver. 7 on the PC.
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3.3 Creating a Project File

3.3.1 Project Files

Creating a Project File

This section gives the procedure for creating a project file.

3.3.1

Project Files

A project file is the application file for MPE720 version 7. It includes the following information.

System configuration

« System definitions

» Scan time definitions

» Module configuration definitions
« Data tracing information

Programs

Ladder programs (high-speed, low-speed, start, interrupt, and function programs)
Motion programs (main program, subprograms, and group definitions)

Table data

« Variables (axis, I/0, global, constant, and user-defined structure variables)

« Comments (I/0, global, and constant comments)

Registers

M (data registers)

D (internal registers)
C (constant registers)
S (system registers)
(input registers)

O (output registers)
G (data registers)

The project file includes files for all of the above information but allows you to handle them as a
single file in Windows. The project file extension is .YMW?7.

Opening a project file enables editing all of these files.

Only one project file can be opened in a single window with MPE720 version 7. The same proj-
ect file cannot be opened in more than one window with MPE720 version 7. If you try to open a
project file that is already open, the window that contains the open project file will move to the

front.

Information

You can also use project files that were created on MPE720 Version 6.0 (extension “.YMW?”).

Select the “.YMW?” extension if you need to also use the project file on version 6.

Information

To prevent data loss in case of a CPU Unit/CPU Module failure, always store a backup copy of

the project file. We recommend saving a copy of the project file before making any
modifications to it (changing the module configuration definitions, the ladder programs, the
motion programs, etc.).



3.3 Creating a Project File

3.3.2 Creating a Project File

3.3.2

Creating a Project File

Use the following procedure to create a project file.

Information Project files are created when the MPE720 is offline.

1. If the MPE720 is online, click the Connection/Disconnection Button on the My Tool
Page.

View of the Start Tab

Ladder 2% | start |

ETHERNET[3] IP192.16:

5 X | Varisble

~ Program
= (][] [cPuU-201]
"= Ladder program

i [E] High-speed
[ Low-speed
@ Start
© @ & nterrupt

Connection /
Disconnection

By = | By History [ My tool

Systern Monitor

Scantime Setting

i

Module
Configuration

e,

Auis Setup
“wizard

)

Test Run

*4# [ Function

Alarm W aritor

Create Hew
Ladder Progiam

(=]

Open Ladder
Program

ol

Create New
Motion Program

I~
%3

Open Motion
Program

| [EllLadder |[ElMation | [Dsystem | -
Farce Coil List

%_@ O

o | Un,
-

| i}

B8

| |= [ Register
- By Comment List

(& System Vatiable
5[] Ais Wariable
[ [0 Yariable
# &) Global Yariable

Constart Yariable
jser structure

¥ | | B Ladder Instruction | [F]variable: |

Tax

Farcing State | Coil |Program |Yariable |Comment |Execution Step

| P0utput | (fisearch 1 | *Rrivansier | ERegister List 1 | [E)watch 1 | 3 cross Reference 1 | 40rForcs ColList

Ready

The MPE720 Ver. 7 Dialog Box will be displayed.

2. Click the Yes Button.

MPEZ20 Yer.7 - Sample

Is ik OK?
——
[ Yes Mo

It disconnects From the contraller,

Communications between the MPE720 and the Machine Controller will be disconnected, and the
History View will be displayed.
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3.3 Creating a Project File

3.3.2 Creating a Project File

3. Start creating a project file with either of the following two methods.
+ Hold down the Ctrl Key and press the N Key.
+ Select New from the Project Area.

1 MPET20 Ver.7 - Sample - [Star]

[T B B Yow Qi Comde Debug Miodow Hel
DESsiel® s 56 M o o dh s i M B oo r= R T
G R LLE e Dbt ED O n v o BB -
LK e B0

-a%

Commuricstivns Settagy

Comrarmcctzeen [ THERNE T[3] 197192 168.1.1)

History
20111201 YHwT ETHERNETY
CPUZ01_SMPL_E YMwW7 ETHERNET[1]

P00 YW T
[l s [ oactices | [[D5pstees WPV YW

Force Coll List
[

o | Blylacder ratruction | [EF]warintle

-ax

ForcrgStste | Col | Program | Vansble |Comement |Exetubion Step

rovepe | Miseach 1 [ Rrransher |[nsgue s 1 |[Chwaech 1 | 3 cross Raferance 1 | ©reees Colust
Rty

« Select File — New Project from the menu bar.

1 MPET20 Ver.7 - Sample - [Star]

Communi atjoms Setting
Corsnmctuon [ETHERNE T3] 2GR 11)
Dascormnes:lsan:
1 CSampleProfecti 2] 1 1201, YwT [History
2 CPU_SHPLE oW ETHERNETH IP192.160.1.1
APET ETHERANET]1] IP192160.1.1
4 MPIOODSYC. YWD
By =

Force Coll List
[

o | Blylacder ratruction | [EF]warintle

-ax

ForcrgStste | Col | Program | Vansble |Comement |Exetubion Step

rouepe | Miseach 1 [ Rresnsher |[nsgue s 1 |[Chwaech 1 | 3 cross Rafeance 1 | ©reees Colust
Croate a new progect. _

Information

If there is an edited file, a message will be displayed asking whether the file is to be com-
piled and saved. The result of clicking each of the buttons is described below.
Yes Button: The current project will be compiled and saved by overwriting the previ-
ous version, and editing will be ended.
No Button: Editing will be ended without compilation and saving any changes.
Cancel Button: Creating a project will be canceled and you can continue to edit the
current project.

The Create New Project Dialog Box will be displayed.



3.3 Creating a Project File

4. Enter the information from @ to ®.

Create New Project

® Save in: |l’f} SampleProject v| ) ? il E.

'@MPSDDDSVC.YMWT

&

My Recent
Documents

o3 7 @‘_a
’ =
¥ =]

-

My Documents

@

3.3.2 Creating a Project File

My Computer
File name: @ | V| { Create ]
‘:g Save as type: @ | Project File [ 1Mw'7) | [ Carcel |
by Network
Flaces TypeSelect
Series (@) |mPaooo ~|
Controller (8 |cRu-201 v|
No. Item Description
® |Savein Select the folder in which to save the project file data.

@ | File name
<>

Enter the name of the project file to create.

Note: The file name cannot contain any of the following characters: /\: *? "

selected.
MP3000 Series: .YMW7

® | Save as type

Select the file extension for the project file. Either .YMW or .YMW?7 can be

O]

Series

Select the series of the Machine Controller to use.

® | Controller

Select the model of the CPU Unit.

5. Click the Create Button.
A message will be displayed saying, “The project file will be created and opened.” The project file will
be created in the specified folder and the new project file name will be displayed in the Ladder Pane,
Motion Pane, and System Pane.

Ladder - ax
By =

ram
=[] samplel 'IPU-ZDI]
@m t program
& High-spesd
&) Low-speed
=] Start

[&] Interrupt
[E&] Function

@l Ladder Motion [TTlsystem

Mokion

(5]

12l

Proaram
E|Pu-201]
“IOLdn program
Sequence program

/8l M-EXECUTOR.
O Drive Corkrol Panel

@l Ladder Mation | [1[]5ystem

This concludes the procedure.

Make the following settings after you create a project file.
« Communications settings

* Module configuration settings
T 3.6 Device-specific Settings on page 3-31

» System settings
« Scan settings

T 3.6.6 Setting the Scan Times on page 3-59
After you create a project file, you can perform program file operation in the Ladder and Motion

Panes.

S sarmplel [WPU-201]
ém; Setting
(32 scan Time Setting
2 Module configuration
[ Axis configuration
Scope

Logging

@Laddar Mation | [L1]5ystem
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3.3 Creating a Project File

3.3.3 Setting a Project Password

3.3.3

Setting a Project Password

You can set a password for the project file that is currently open.

Refer to the following chapter for details.
I3 Chapter 6 Security

Q

Important

If you forget the password that you set, there is no way to recover it, and it will be impossible to
open the password-protected project file. Therefore, if you set a password, make sure you do not
forget it.




3.4 Self Configuration

3.4.1 MP3200

Self Configuration

Self configuration is a feature that automatically recognizes all the Optional Modules that are
installed in the Machine Controller and all the slave devices that are connected via the
MECHATROLINK connector (such as Servo Drives), and creates the module configuration defi-
nition files based on that information.

When self configuration is performed, the following information is changed.

» Modules that are installed in the Machine Controller are assigned

« Slave devices that are connected via MECHATROLINK communications are assigned

« All user programs are cleared

 All registers are newly assigned

» Some of the SERVOPACK parameters are automatically updated

Refer to the following section for details on parameters.
IZ 3.6.3 Parameters Written during Self Configuration on page 3-44

There are two ways of performing self configuration.
« Self configuration using DIP switches
« Self configuration procedure using MPE720

Refer to the following manual for details on the self configuration procedure using MPE720.

(10 Machine Controller MP2000/MP3000 System Engineering Tool MPE720 Version 7 USER’S MANUAL
(Manual No.: SIEP C880761 03)

When performing self configuration for the first time after connecting devices or when the
Machine Controller has been initialized, perform self configuration using DIP switches.

In other cases, either method is acceptable.

Use the following procedure to execute the self configuration using the DIP switch on the
MP2000/MP3000-series Machine Controller.

34.1

MP3200

1. Check the following points.
« The power supply to the Machine Controller must be OFF.
» The power supply to all components that are not part of the Machine Controllers, such as SERVO-
PACKSs, must be ON.

2. Insert the Optional Modules into the slots.

3. Turn ON only the INIT and CNFG pins on the DIP switch (SW1) on the Machine Control-
ler.

STOP
E-INIT
INIT
CNFG
LOAD
D-RST

4. Turn ON the power supply to the Machine Controller.

5. Confirm that the indicators on the Machine Controller change in the following ways:
» RDY: Goes out, and then lights.
* RUN: Goes out, flashes, and then lights.
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3.4 Self Configuration

3.4.2 MP3300

6. Turn OFF the INIT and CNFG pins on the DIP switch (SW1) on the Machine Controller.

STOP
E-INIT
INIT
CNFG
LOAD
D-RST

3 1. INIT Pin on the DIP Switch and RAM Data
@ If the power supply is turned ON while the INIT pin on the Machine Controller DIP switch is
turned ON, the data stored in the RAM will be deleted. If the power supply is turned ON while
Important the INIT pin is OFF, the data from the flash memory will be loaded and it will overwrite the RAM
data. Therefore, if the power supply must be turned OFF while writing or editing a program,
make sure you save the data to the flash memory of the Machine Controller in order to maintain
the RAM data.

2. Power Interruptions after Self Configuration
After performing the self configuration, do not turn OFF the power supply to the Machine Con-
troller until the definition data is saved in the flash memory of the Machine Controller. If by
chance, the power supply is turned OFF, perform the self configuration again. Refer to the fol-
lowing section for information on saving data to the flash memory.
I Saving to Flash Memory (page 4-68)

34.2

MP3300

The following procedure performs a new self configuration of the CPU Module, and creates
new definition files.

1. Before performing this procedure, turn ON the power supply to the SERVOPACKSs and other

K@ devices.
2. This procedure will clear the following data:
Important « All definition files
 All user programs
« All registers

1. Check the following points.
» The power supply to the Machine Controller must be OFF.
» The power supply to all components that are not part of the Machine Controllers, such as SERVO-
PACKSs, must be ON.

2. Turn ON only the INIT and CNFG pins on the DIP switches (mode switches) on the CPU
Module.

ON

—> M-ALM @
STOP
E-NIT
INT
CNFG
LOAD
TEST
MNT

- JE—

=)

o |

3. Turn ON the power supply to the Base Unit.
Self configuration will be executed.

4. Confirm that the status indicators on the CPU Module change in the following way:
» RDY: Goes out, and then lights.
« RUN: Goes out, flashes, and then lights.




3.4 Self Configuration

3.4.2 MP3300

5. Turn OFF the INIT and CNFG pins on the DIP switches (mode switches) on the CPU
Module.

ON
= N-ALM (@

=i
==y
== CNFG
=i
==y
[E==1]

Important

1. INIT Pin on the DIP Switch and RAM Data
If the power supply is turned OFF and ON again when the INIT pin on the Machine Controller
SW1 DIP switch is turned ON, the data in RAM will be cleared.
If the power supply is turned OFF and ON again when the INIT pin is turned OFF, the data from
the flash memory will be loaded and will overwrite the RAM data. Therefore, if the power supply
must be turned OFF while writing or editing a program, make sure you save the data to the
Machine Controller’s flash memory to protect the RAM data.

2. Power Interruptions after Self Configuration
After performing self configuration, turn OFF the power supply to the Machine Controller only
after the definition data is saved to the flash memory of the Machine Controller.
If by chance, the power supply is turned OFF before the data is saved, perform self configura-
tion again. Refer to the following section for information on saving data to the flash memory.
5 Saving to Flash Memory (page 4-68)
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3.5 Placing the MPE720 Online

3.5.1 Preparing the Ethernet Connection

Placing the MPE720 Online

This section describes how to go online.

There are two ways of placing the MPE720 online.
» Project link connection
Term Open a project file, and connect the MPE720 Machine Controller.
Refer to the following section for details.
Iz 3.5.2 Project Link Connection on page 3-27

@ Going online refers to connecting the MPE720 to the Machine Controller.

Information that is changed with a project link connection established is saved to the project
file.

To save the information to the Machine Controller, too, follow the procedure below.

1. Click [Transfer] in the My Tool View.

2. Click [Write into Controller].

« Direct connection
Connect the MPE720 to the Machine Controller without opening a project file.
The operation procedure is as follows:
Select Communications Setting without opening a project file.
The procedure from here on is the same as for a project link connection.
The information of the module configuration definition that has been changed with a direct con-
nection established is written into the Machine Controller.
Program data is saved to the flash memory of the Machine Controller.
Refer to the following section for details on how to save to flash memory.
I 4.5.5 Saving to Flash Memory on page 4-68

3.5.1

Preparing the Ethernet Connection

Use the following procedure to prepare the Ethernet connection.

1. Use an Ethernet cable to connect the Ethernet connector on the Machine Controller to
the LAN connector on the PC.

©

¥
- I8

L]

=

You can use either a cross or a straight Ethernet cable to connect the Machine Controller

Information directly to the PC.



3.5 Placing the MPE720 Online

3.5.1 Preparing the Ethernet Connection

2. Click Settings — Network Connections from the Windows Start Menu.

@’ Set Program Access and Defaults

Windows Catalag

windows Update

Programs »

<y Documents 4

Settings G‘ Contral Panel

Conneckions
Search

3
©2 Printers and Faxes

§)) Help and Support [, Taskbar and Start Menu

#=7 Run...

°| Log Off MP30004. ..

Windows XP Professional

@ Turn OFF Computer, ..

4 start o,
The Network Connections Window will appear.

3. Double-click Local Area Connection.

" Network Connections

Filg Edit ‘iew Favorites Tools  Advanced Help

D - © - ¥ ;"Search [ Foders | [ITE)-

v Beo ks

Address & Network Connections
_ Al Name Type
LAN or High-Gpeed Internet

Network Tasks ¥

Other Places

3 control Panel
&3 My Network Places
(2} My Dacuments

i My Camputer

V(<

LAN or High-5pesd Inter...

Status Device Mame

Connected, Firawalled

Intsl(R) B2567LM-3 Gigabit Network Connection

Phone # or Host Address

Intsl(R) 52567LM-3 Gigabit Network Connaction

The Local Area Connection Status Dialog Box will be displayed.

4. Click the Properties Button on the General Tab Page.

—+ lLocal Area Connection Status

' General l;guppmq

Connection

Stakus:
Druration:
Speed:
Auctiviby
q
Sent

s

Fackets: 1.461

( [ Froperties ]' Dizable

Connected
00:31:40
100.0 Mbps

Feceived

1.061

Cloze

The Local Area Connection Properties Dialog Box will be displayed.
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3.5 Placing the MPE720 Online

3.5.1 Preparing the Ethernet Connection

5. Double-click Internet Protocol (TCP/IP) in the This connection uses the following
items Box.

-+ Local Area Connection Properties

General | Advanced

Connect using:

HS IntellR) 82567LM-3 Gigabit Metworl

This connection uses the following items:

fgl, Client for Microzoft Metworks
.@ File and Printer Sharing for Microzoft Networks

Internet Pratocol [TCRAF)

Description

Transmizsion Control Protocol/lntemet Pratocal. The default
wide area network, protocal that provides communication
acrogs diverse interconnected networks.

Show icon in notification area when connected
Matify me when thiz connection has limited or no connectivity

[ ok ][ Cancel ]

The Internet Protocol (TCP/IP) Properties Dialog Box will be displayed.

6. Select the Use the following IP address Option.

Internet Protocol (TCP/IP) Properties |E|[5Z|

General |

You can get IP settings azsigned automatically if wour netwark supparts
thiz capability. Otherwize, you need to ask vour netwark adminiztrator for
the appropriate [P settings.

(") Obtain an IP address autamatically
( (%) Use the following IF address: )
IF address: | . . . |

Subnet mazk: | . . . |

Default gateway: | . . . |

(%) Use the following DMS server addiesses:
Freferred DMS server | . . . |

Alternate DMS zerver: | . . . |

[ Ok H Cancel ]
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3.5 Placing the MPE720 Online

7.

3.5.1 Preparing the Ethernet Connection

Enter the following information.
» IP address = 192.168.1.000
* Subnet mask = 255.255.255.0

Do not use the same IP address as the IP address of the Machine Controller.
The default IP address of the Controller is 192.168.1.1. Therefore, the IP address of the
MPE720 must be set to 192.168.1.* (where * is a value between 2 and 254).

Information

Information It is not necessary to change or specify the default gateway.

Internet Protocol (TCPSIP) Properties

General |

You can get [P zettings azsigned automatically if vour netwark, supparts
thiz capahiliby. Othenwize, pou need to azk your netwark adminiztratar for
the appropriate 1P settings.

(") Obtain an IP addrezs autamatically
(%) Use the follawing P address:

~

IF address: 192 168 . 1 .

Subnet mask: | 255.255.255. 0 |
L

l|

J

Default gatewa:

(%) Use the following DNS server addresses:
Preterred DMS server: | . . . |

Alternate DMS server | . . . |

[ 1]8 H Cancel l
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3.5 Placing the MPE720 Online

3.5.1 Preparing the Ethernet Connection

8. Click the OK Button.

Internet Protocol (TCP/IP) Properties

General |

Yiou can get [P zettings azzigned automatically if your network supports
thiz capability. Otherwize, you need to ask vour network, administrator for
the appropriate 1P zettings.

(" Obtain an P address autamatically
(®) Uze the following IP addrezs:

IP address: (192,188 1 . 2 |
Subriet mask: | 255 . 295255 . 0 |

Default gateway: | . . . |

Obtain DMS zerver addrezs automatically

(®) Use the following DNS server addresses:

Preferred DMNS server: | . . . |

Alternate DMS zerver: | . . . |

([ o ]\D Cancel |

This concludes setting the IP addresses. The Internet Protocol (TCP/IP) Properties Dialog Box will
close.

9. Click the Close Button in the following dialog boxes and windows.
» Network Connections Window
» Local Area Connection Properties Dialog Box
+ Local Area Connection Status Dialog Box

> Network Connections

s Advanced  Help

Local Area Connection Properties

. S D) search [ Fold -
(7 |T o Ao -4 Local Area Connection Status

Address |t}_ Network Connections

General ‘ SUDDDItl

A Hame
LAN or High-Speed Internet Connectian

Status: Connected

Duration 00:31:40

Speed 100.0 Mbps

Network Tasks

- JLocal Area Connection

Other Places

3 control Panel
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3.5 Placing the MPE720 Online

3.5.2 Project Link Connection

352 Project Link Connection

This section gives the procedure to create a project link connection.

@ A project link connection refers to connecting the MPE720 that has an open project file to the

Machine Controller.
Term

1. Double-click the MPE720 Ver. 7 Icon.

The MPE720 will start and the MPE720 Ver. 7 Window will appear.

2. Select Open.

1% MPE720 Ver.7

¢ Fle Edit View Online Compile Debug Window Help

IEE NN e PR D

Programming Monitor Transfer Utility
ogram Motion program Variable
Ladder v 0 X Start

R LEE e oo Bt RERe Q@ E0 M Heim o B8 fifa s &,
ILTE BEYE ¥ % o0 Moid#fIo D8 <s=%x>8 FEpiXSE

Elyhistory My tool

= e
Program

New
Open
Close
History

3. Select the project file to be opened to click the Open Button.

A% open x|
eOv | . = SampleProject - m I Search SampleProject m
Organize *  New folder = ~ [l @

' Favorites Mame “ | Date modified | Type |

B Desktop e CPUZ0LYMWT /16 317PM  YASKAWA MPE720 ...
4. Downloads

= Recent Places
- Libraries
18 Computer

?ﬂ MNetwark

| | ]

File pame: | CPU30L YW x| [an Project Files ¢ vmwz vty 7|
.(: cone_|

4
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3.5 Placing the MPE720 Online

3.5.2 Project Link Connection

4. Click the Connection/Disconnection Button on the My Tool View.

1% MPE720 Ver.7 - Sample - MP3000 [CPU-201] - [Start]
. n File Edit Wew Online Comple Debug Window Help

DEEHB BB H o MormEkr 9@ Bl o re bhhas 66l
ihTE BEUSE ¥ X eoo AP £F0 D8 <z=#+2>20TElXO]
IEE HN e WD

sers\mckj\Desktop\sample \MP3000.YMW7

Programming Menitor Transfer Utility
Scantime setting Module configuration

@J History Ff

My tool

1P3 01
By System Setting
[;OSGH Time Setting
% Module configuration
< Axis configuration

iR

Module
Configuration

[;.@

Scantime Setting

Fods Monitor Create New Open Motion
Ladder Program Motion Program Program

System Setting

Drive Control
Panel

Scopel Scope Tuning Panel

“ElLadder lMotion lDﬂSysb&m ]

Force Coil List

The Communibations Setting Dialog Box will be displayed.

5. Select the IP address that was set in the PC from the list of ports in the Communication
port Box.

II® Communications Settineg

Set the communication setting Canneckion
Communication port | -:pcI v | Sekting

“ETHERNET |,

SLLTTICRNE T L Lo LU0 L LU VLU gl Srca sy
~:ETHERMNET (IP:Auto)

-iPCI

P Ma, -iRemaote (IP:192.168.1,2) Local Area Connection
-:Remote {IP:192.168.1.100) Local Area Connection
Option CPU -:Remote {IP:Auto)

6. Click the Search Button.

2 Communications Setting

Set the communication setting Cannection

Communication port | [ RN

Setking

\/ IP Setting Cancel

Dielete

Manual settings

Target IP address 192 . 188 . 1 |

HE R | |
Sub CPU [ 0 Main cPU |

il :

LN i Option CPU | 0+ Main CPU (Basic CPUModule) v |

Search and set
Search Contraller ( Search '

Cantraller Communication Info, Module name

[Juse the router

The search results will be displayed in the Search Controller Box.



3.5 Placing the MPE720 Online

Information
Controller Column.

Controller Box.

Note select it.

Set the communication setting

Setting
TP Setting G

Communication pork

[ETHERKET[2]

e

Manual settings

Target IP address 192 . 188 . 1 . 1
HEE ‘ |
Sub CPU [0: Man cpu v
il
i Option CPU | 0: Man CPU (Basic CPU Modulz) v |

Search and set
Search Controller

[ use the router

&% Communications Setting, El

3.5.2 Project Link Connection

If the MPE720 is connected to a Sub CPU Unit, “CPU-201SUB” will be displayed in the

7. Select the Machine Controller that is directly connected to the MPE720 from the Search

If you are using more than one CPU Unit together, Click the + icon in the Controller Column
and then double-click the Machine Controller that is directly connected to the MPE720 to

: Communications Setting El

Set the communication setting

Setting
1P Setting Cancel

Communication port

[ETHERNET[Z]

e

Hanual settings

Target IP address 192 . 168 . 1 PNt
HEE ‘ |
Sub CPU | 0: Main cpy v
il
- ptian CPU | 0: Main CPU {Easic CPU Morulg) |

Search and set
Search Conkraller

Communication Info. | Module name

Controller
+

+| GRU-20145U8)  Circuit#1

[Juse the router

8. Click the Connection Button.

% Communications Setting

Set the communication setting

Communication pork

Setting

Manual settings

Cancel

vl

Target IP address | 192, 168
| N

Sub CRU | 0 Main CPU

Option CPU

| 0+ Main CPU (Basic CPU Module) % |

Search and set
Search Contraller

Conkroller Communication Info.

Module name

[Juse the router

The MPE720 Ver. 7 Window will appear.

H Machine Controller Setup
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3.5 Placing the MPE720 Online

3.5.2 Project Link Connection

9. Confirm that Online appears to the upper left of the Launcher.

m File Edit Wiew Online Compile Debug Window Help

0& B X EE B

i

o

)
=
el

\_Iﬂl Online |JEPU-201 ETHERNET[2] IP192.168.1.1 CPU-RUN

Setup Programming Monitor Transfer Utility

5 X| variable ~ 3 X

h Histary & My tool P B 2
E‘_‘J e | =1 AL
Program =l [ Register
=[IoPu-z01] & - Commm
E e O B 1m 1 ¢ CEiromE
[E1 High-speed System ..,
[E] Low-speed Connection / System Monitar Scantime Setting Module Aiiz Setup 7 Bl Axis Var...
B start Disconnection Configuration “wiizard Bsl 101 Varia. .
[E] Inkerrupt [E Global ¥...
[E] Function [ Consta...
n I@‘ I@‘ ;- User struc,.,
Aixig Monitar Alarm Monitar Create Mew Open Ladder Create Mew 0
Ladder Pragram Program Mation Program
E = [ [8 [= |-
5] d
Scopel Scope? Tuning Panel Diive Control System Setting
Fanel v
[ELa... < | .3

x Cross Reference 1 r;-.:]output

This concludes the settings.
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3.6 Device-specific Settings

3.6.1 Data That Is Automatically Updated during Self Configuration

Device-specific Settings

This section describes the data that is automatically updated during self configuration, and the data
that is changed by the user.

3.6.1

Data That Is Automatically Updated during
Self Configuration

Use the following procedure to confirm the results of self configuration to make sure that the
Modules are properly assigned to the slots.

1. Open the project file.
2. Click the Module configuration Button on the My Tool View.

ﬂ;j MPE7 20 Ver.7 - Sample - MP3000 [CPU-201] - [Start]
E m File Edit View Online Compile Debug Window Help

JR2SES BB o mEre S Mt < ke huD 6Bl
MU EUS § X oo Dlitn£F0o D2 <s=#+2>A0Ealxs]

Setup Programming Monitor Transfer Utility
Scantime setting Module configuration
*3x

B3 System Setting
3% scan Time Setting
& Module configuration
=0 Axis configuration

Connection /
Disconnection

Open Ladder Create New Open Motion
Ladder Program Program Motion Program Program

Scope2 Tuning Panel System Setting

Scopel

“ElLadder lMoﬁon lm]System ]

Force Coil List

The Module Configuration Tab Page will be displayed as shown below.

D 0ot wer P00 (SPL-201] - (M Gt o]
Eie £dt Vew Wrdw Heb
[H i lee | GPUST0T © Wimcuments sl SomresSus¥ 7 2005 TV MPET Vv ETHERRETI oz i cru-iim =]

e e
=l Ldit Dalina Sall Ganliguration
e owomet | [[Senne | Sfiesd bisse | fRAN modies A specilind mockie

Tomt Mol A dadees Paiin Fingner ot o)

i o Tilvvs — e e — e
st M Siat o crn Dasied | Glat-Ed | Gem | Gem

0 — UNDEFIED —
02 = UNDEFMNED ~
0~ UNDEFMED —
14 — UNDEFPIED —
= s

H Machine Controller Setup
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3.6 Device-specific Settings

3.6.1 Data That Is Automatically Updated during Self Configuration

Module Configuration Tab Page Details

The following table describes the items that are displayed in the Module Configuration Tab

Page.
®

Scan

O] @ (€) ® O] ® ®

@
rnlm...m. {0

Disabled  Smnt- End Size

®

®

T Mo Cordiguuation

Edit

1 | [l5es

Onlne
™ Read ¥ Wirite

File Centiguration
'l

et
i s specifabmod.e
Cirguil No
.
Swan

nsdddress
apied ire

Module Funeion ModuleiSiave S Motion Regismr Comment

01 [CPU-201) - —

R T
I cPu _u.m--u
B Driving & Cicutel ':;fm 0000-O7FFH] 2048
;ﬂw -nr.-,n; @ Circuit Nl 2 Il;f:m OROO - DAFF[H] 1024
! ZI'EH:EI:'\"“")IA O Mo Maem Ijj:::
02 [l saDv21a |0 1o i .;;::::
2 03 & saov-z1a .O Na Alarm 95l
(D0fH]
N = CPU0 ] 0 [ saovz1a O High speed scan b .J::::
M svma2 .Dr.'f-'\; B Cirouit No3 2
01 ] Vartunl Aucin(Reatary) ...._
02 (B virtual AeaiLinear) |
03 [ Vietusl AcciaiRiotary) |—
1T S
[ oo S
No. Iltem Display/Setting ltem Setting Range/Settings Editing
® | Module piopays the Module that s setfor | Any Module Possible
Function Module/ Displays the Function Modules and . .
@ Slave slaves that are used by the Module. Any Function Module or slave | Possible
In Online Mode, displays the status , ,
® | Status of the Function Modules and the Refer to the follpwmg section. Not
communications status of =) (;]Si:t‘éss?é%play Contents | hossible
MECHATROLINK slave devices. pag
o Displays the first circuit number that N .
o ﬁgC/L,JAI\;iS Start is assigned to the Module. Circuit No. 1 to 16 Possible
Address Occupied | Displays the number of circuits that .
circuits are assigned to the Module. Tto2 Possible
. , . The parameter is automatically
. . Displays the first and last register o ) Not
® | Motion Register numbers of the motion parameters. ks)eetrsl:)ased on the gircuit num possible
® Disabled Used to disable inputs or outputs by Selected or not selected Possible
selecting the check boxes.
Displays the range of registers that is
> Str - En| Mol Fortho V0 or VG2 the | St 000 e FFF b f |
Register first and last registers of the I/0 words max.* ’
(Input/ Modules that are connected to '
Output) MECHATROLINK are displayed.
. Displays the number of words in the | The size depends on the func- .
Size I/O area. tion of the Module. Possible
Displays the scan in which the 1/0
® Scan service is performed for the I/O High or Low Possible
device.
You can enter up to 16 charac-
. ters for a Function Module. You .
® | Comment Displays the user comment. can enter up to 32 characters Possible
for a MECHATROLINK slave.

* Set 1/0 registers so that the same registers are not used by more than one Function Module.
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3.6 Device-specific Settings

3.6.1 Data That Is Automatically Updated during Self Configuration

a Precautions When Setting the Parameters
@ » Always save all settings to the flash memory after changing them.
* When changing the settings, be careful not to set register numbers that overlap with other
Important Modules.
» Set I/O start and end registers even if a I/O Module is not connected to the MECHATROLINK
network.

€ Status Display Contents
The following status is displayed for Function Modules.

Display Description
-_— The Function Module is not defined.
Empty The Function Module is defined, but it is not operating correctly.
Driving The Function Module is operating normally.
Failure An error was detected in the Function Module.
X A Function Module is operating, but it is not the Function Module that was defined.
Initializing The Function Module is defined, but there is no Detailed Function Module Definition.
Driving Stop The CPU Unit is stopped (The user programs are stopped).

H Machine Controller Setup
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3.6 Device-specific Settings
3.6.2 Detailed Module Settings

362 Detailed Module Settings

This section describes the following settings:
« Communications settings

* MECHATROLINK communications settings
» Motion control settings

Communications Settings
Double-click slot 2 to display details on the Module.

|
Eile  Edit  Miew
PTé#: 1 CPU: 1 ICTR#0T_MO000-007FF
Transmiszion Parameters |Status| =
- Tranzmission P 1
Srameiers - - - Module Name Definition
IF Address E== T == == (== (3 Equinment name : [CONTROLLER HAME
Subret Mask [55 = s o [5 = 0 = (o-288)
Gateway IP Address = b g b =3 0 = (o265 Detail Definition |
- Connection Parameter
—Meszage Communication
Ihe following parameters for message communications can be easily set.
Easy sstting Connections(C NOY 01-10 can be set to receive data automatically.
Local Node Connect Protocol q =
GNO Port Node P Address Port Tepe Tepe Gode Detail ||
0 e = = > | Setting*
02 |- = = > | Setting* -
03 |- = = > | Setting*
04 |- d i > | Setting*
05 [ = = > | Setting*
g |- =] = = | Settine*
7 |- Jlad =l > | Setting* =
Ll [ | - LIJ
Cannot the overlap to local station port number used by the communicate the A0 message.
1/0 Message Communication d|
For Help, press F1 i AP 7

€ Connecting to the Host Device

We recommend that you use an Ethernet connection to connect the Machine Controller to the
host device.

The following section describes how to easily connect to the host device with the MPE720.

@ The host device is a generic term for another Controller, a PLC made by another manufacturer, a

touch panel, or any other similar device.
Term
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3.6 Device-specific Settings

® Using the MPE720 for Easy Connection

1. Click slot 2 on the Module Configuration Tab Page.

| BB MC-Configurator MP3000 [CPU-201] - [Moduls Gonfiguration]

File Edit View Window Help

1 C:\Users\mcki\ Desktop\samphe | M 3000 VBT 0

ETHERNET[1] 1P192.168.1.1 CPU-RUN

3.6.2 Detailed Module Settings

Edit
Saveto project | [EH Sstting

Online

*NRead [¥Writs

Self Configuration

¥ All modules ] specified moduls

4 ; Circuit NolAxisAddress : Register(lnputiOutput)
= Function Module/Slave Motion Register

N ¢ (cru-201):—

Status — UNDEFINED —

PSA-12

01 cPU Driving 25 25 4 i i

) "] Input

02 218IFD 5] Chiving 25 CircuitNot = DOH:::'t 0000-07FFH] 2048

Esvea ] Drivi 0 CircuitNo1 2 soon srerrn P gs00-oerrmg 1024
CPU201[Driving] | e s ~ [louwput

0: (¥ svR32 Driving 0 CicuitNo3 2 9000 - 9FFFH] i i

05 M-EXECUTOR B3] Driving 25 25 4 0C00-0C3FH] 64

06 — UNDEFINED — e

01— UNDEFINED —

02 — UNDEFINED —

03 — UNDEFINED —

04 — UNDEFINED —

05 — UNDEFINED —

NDEFINED —
NDEFINED —
04 — UNDEFINED —

The following dialog box will be displayed. Click the Easy setting Button in the Mes-
sage Communication Area.

x|
File  Edit Wiew
PT#: 1 CPUR: | [CIReDT_[oonoo-007rr I
Transmission Parameters |Statug | |
T ission P i
ransmission Ferameiers - - Maodule Name Definition
TP Address fse = fes = = =] (o255 Bt (e ICONTROLLER MAME
Subnet Mask | T I === N E== A == = F
Gateway IP Address = b =H b = b = e Detail Definition |
-~ Gonnection Parameter
—Mescdee Cuninnination Q
“ Ihe following parameters for message communications can be easily set. 3
Easy setting Gornections (G NO) 01-10 can be set to receive data automatically. [}
— n
Lacal Mode Conhect Protocol " =
CHNO Part Mode [P Address Port Toms Tors Code Detail Oh,)
01 hd hd > | Setting* =
02 1= 1= > | Setting* b — g
03 = - > | Setting* c
04 E2 Ea + [ Setting* Q
05 1= 1 > | Setting® )
06 = =l ~ | Setting* Clc>
07 |--—- 2 = > | Settingx - -
o | - ﬂJ Q
Gannot the overlap to local station port number used by the communicate the /0 message. E
10 Meszage Gammunication
&+ Disable
s Ad
| [ 3
For Help, press F1 r CaP v
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3.6 Device-specific Settings

3.6.2 Detailed Module Settings

3. The following dialog box will be displayed.
il
Conrect Mo - |1 ¥ | Specify the connaction

YASKAWA Other Device
MP Series
Local Port IP Address Mode Port IP Address : (0-255)

Cammunication protacal

Exterced MEMOBUS > Default
Fort Mo Part Mo

(256-65535) (256-66535)
10001 10001

= =
L ] : Caonnect Type |TGP & [ ]
s '

Code BIN h

d J
Cancel

4. Select the communications protocol type from the list, and click the OK Button.
|
Connect MNa. : |1 ¥ | Specify the connection

YASKAWA Other Device
MP Series
Lncal Port IP Address Mode Port 1P Address : (0-255)

182.168.001 001 [ez =] [oa = foor = [ouz =
Communication protocal

Extended MEMOBUS  » Default
Extended MEMOBUS
MEMOBUS

Part Mo, |MELSEC(A Compatible 1
(256-65535 |\

ne
10001 MODBUS / TGP

OMROMLFINS )
MELSECIQInA Compatibl

- -
L ] | Conrect Type [TOP =] [ ]
, ,

Code BIN hd

J d
Cancel

This concludes the setting procedure.

Refer to the following manual for details.
(770 MP3000-series Motion Control User’s Manual (Manual No.: SIEP C880725 11)

3-36



3.6 Device-specific Settings

3.6.2 Detailed Module Settings

MECHATROLINK Communications Settings
Double-click SVC32 at slot 3 to display the MECHATROLINK Communications Definition Dia-

log Box.

The MECHATROLINK Communications Definition Dialog Box has three tabs: Transmission
Parameters, I/0 Map, and Status. Click a tab to view the tab page.

€ Transmission Parameters Tab Page

This tab page displays the parameters required to use the MECHATROLINK communications

Detail - [MECHATROLINK] A
File Edit ‘iew Windom
[PEE-BeP et esea] 1 CPU: | [CIR#0T_[00B00-00BFF I
Teansmission Parameters | 10 Map | Status |
Master /Slave [Woser =]
My station address [ g
Transmission Gycle 126us =
¥ Enabled message communication
Humber of retry to slaves =
Number of conrection [ =
Slave synchronous funetion — [FogE o]
Slave detection waiting time  [ioee =]
[Transmissian Cycle / Hish-speed Seanl
it the high-speed soan time as an nteeer that is @ multiple of 125 us.
= shortest communications ycle for MEGHA is 950 us
tansmission cycle: The oycle in which the host contraller sends data to the SERWOPACK
ammunications eyele: The eyele in which the host contraller creates and sends references.
[Mumber of ratry to slave]
f the Sigmatin+ is connested thraugh & Machins Gontroller, you set ane or mare to Number of retry to slave
[Humber of connection]
ascade Connections: | ta 3
tar Connections: 1 to
For Help, press Fi [ HUM 4

The items on the Transmission Parameters Tab Page are described in the following table.

Iltem

Description

Precautions and Settings

Master/Slave

Displays whether the selected SVC or
SVC32 Module is used as a master sta-
tion or a slave station.

Select either Master or Slave.

My station
address

Displays the address of the local station.

For a master station, the setting is always 01
hex. For a slave station, set the address to
between 03 and EF hex.

Communication
Cycle

Displays the communications cycle.

This setting is enabled only for the master sta-
tion. Select from the following: 125 us, 250 us,
500 us, 1 ms, 1.5 ms, 2 ms, and 3 ms.

Enabled
message
communication

If the check box is selected, message
communications are enabled.

This setting is enabled only for the master sta-
tion. This check box is linked to the setting of
the Number of retry to slaves Box. If the retry
count is 0, it will change to 1 when the Enabled
message communication check box is selected.
If a value that is higher than 1 is set for the retry
count, this check box will be selected automati-
cally.

Number of retry

Displays the maximum number of retries
executed within one communications

This setting is enabled only for the master sta-

to slaves cycle. tion.

Number of Displays the number of slave stations Th's setting is enabled only for the master sta-
, tion. You can set the number of connected sta-

connection that are connected.

tions here.

Slave detection
waiting time

Set the time to continuously perform
detection processing for
MECHATROLINK-III slave stations when
the power supply of MP3000-series is
turned ON.

Selections: 0 sec to 10 sec

Message Box

This box displays precautions on the
high-speed scan time setting.

This box is enabled only for the master station.
For a slave station, this box is empty.

H Machine Controller Setup
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3.6 Device-specific Settings

3.6.2 Detailed Module Settings

@ For editable items, the settings can be changed. Always save all settings to the flash memory

after changing them.
Important

Slave Synchronization Settings (Slave CPU Synchronization)

Slave CPU synchronization is used for configurations with master and slave Machine Control-
lers that have CPU Units with built-in SVC32 function modules in order to synchronize the
high-speed scan cycle of the master and slave Machine Controllers.

When multiple Machine Controllers are connected as slaves, the high-speed scans in all of
the Machine Controllers connected as slaves will be synchronized. The references sent from
the application program in the master will be transmitted to all of the Machine Controllers
connected as slaves at the same time. If you mount Option Modules in the slaves, you can
synchronize the operation of the axes connected to the Option Modules.

With slave synchronization, you can distribute the application programming in the Machine
Controllers in order to distribute the application loads on the CPUs and expand memory.
The following figure shows a system configuration example.

Information

Master

Note: A delay will occur in MECHATROLINK-IIl communications until the references from the
application program in the master reach the slaves. Therefore, the operation of the
SERVOPACKSs connected to the master will not be synchronized with the operation of
the SERVOPACKSs connected to the slaves.
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3.6 Device-specific Settings

€ |/O Map Tab Page

3.6.2 Detailed Module Settings

This tab page allows you to check the assignment settings of I/O registers.

Detail - [MECHATROLNK] ]
File Edit View
|PTé#: - - CPU#:-- |CIRg071 [00BOO-DOBFF |
Transmission Parameters /0 Map |Stat|.|5 I
0l1l2[3ls4lslel7lelslalelclolelrl|sm]| TYPE =
00800 [HT JHI [HI [HI [HO [HO [HO [HO [HI [HI [HI [HI [HI [HI [HI HI 03  |JEPMCH0Z2310/30
00810 [HO HO HO |HO HO HO [HO HO HI HI HI HI HI H H H 05 |JEPMCH02320
00820 |HO HD HO [HO HO HO |HO HO
| 00830
| 00840 =
00850
00860
00870
00880
00890
D0SAD
008B0
008Co
008D0
DO0SED
DO0BFD
00900 -
Ho | wo | u | w | oe |
| [ | | [
For Help, press F1 [T o[ 4

€ Status Tab Page

This tab page allows you to check the assignment settings for all slave devices that were
detected during self-configuration (MECHATROLINK-connected devices, such as SERVO-

PACKSs or distributed 1/0).

g
File Edit View
FT#:—— CPU#:—- [CIR#01 |00BOO-DOBFF |
Transmission Parameters I 1#0 Map Status I
ST#| TYPE pl mwput | size [of output | size | 575 | Commert
01 [SGDV-—"1—(Under 15k /) =] SGDV-R70FT1A
02 |SGDV-——1~(Under15kW) I = SGDV-RTOFT1A
03 |JEPMC-02310/30 5 [IW00800 (004 [mN|OWOOSD4 |004
04 |JEPMC-102320 I|lw00s02 (D03 [Li | OWOOS10 |008
05 |JEPMC-102320 5 [IW00818  |008 |0 OWO0S20 |008
06 C ]
07 [ [
08 C F
4| | »
[ [ [ [
For Help, press F1 [ NUM 4

H Machine Controller Setup
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3.6 Device-specific Settings
3.6.2 Detailed Module Settings

Motion Control Settings
Use the following procedure to display the SVC Definition Tab Page.
1. Select View — Work Space from the menu bar.

File Edit Help

—

Wigm | Windou

ETHERMETI2IIP 192, 164.1.) GPU-FUN

S # 5] Modle Donfiguration | _|=]x
= ,,[mmlu-anl'n"l" oy Jmu 5w to peoiect || Edit [Sattine || Online *NRead [V Writs | | Self Gonfiguration YIIAN modues ] specified module | | Snap [[1]5ave in Fucel File
£ g e
Gincuit No/ Ao Address = "
Edit Status ot o] Motion Fawister

Edit
Stahus
Viergion
&5 Circuit Mol O 10 - OIFFIH) 209
Drivieg W Circuit Kol 1 S e Y00~ 0BFRR 102
Drivre Ml Crouit ol
Driving 0080 = 0GIF M) Ll
3 e a0 -
Drrvrg G 0 ocaiH) E]
Belect the tarent device . . et
Driving Datpur 1650 - 0CEFD #

[ Do not display the unused sdis.
B b Acis 0101

=8|

2. Click the Expand [+] Button beside each item in the Work Space Pane to display motion
parameters as shown below.

ETHERNETIZIIP 192, 168,11 GPU-RUN

[ Module Configurstion |
=K Fite i@5ave 10 et |© it [Settne || i Online ) Read ¥ Witn || : Sel Configuration YiIAN modules ] specified module || £ Snap [1]2ve in Ecel File

Girguit o/ Ao Address
Start e Grcy

Motion Fawister

Viergion
- Feunt
&5 Circuit Mol Ot 10 OTFFHD 209
gt

Drivieg. = Circuit Mol 1 EDO0 = 37FF[H) 8300 - DBFF[H] L=

‘ Fuosd Parameter Drvre @ Crout Mol

By Setting Paramete:

S Manitor Paramate Oriving 080 - 0GIF D) i

By Ficed Parameter
Settie Paramets . gt .
Monitor Paramate Drrerng i Y- ocaiH) 2
- . i ot
i Drivirg utPot QG50 - 0CEFTH) ”n

02 = UNDEFINED ==
¥ D not display the urussed s, :

B b Acis 0101
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3.6 Device-specific Settings

3.6.2 Detailed Module Settings

3. Select the axis to set or monitor, and then double-click the motion parameter to set or

monitor.

Select the target device.

IV Do not display the unused axis.

[ Axiz 0101

The SVC Definition Tab Page for the selected motion parameters will be displayed.

Information

parameters in the Work Space Pane.

€ Setting the Fixed Parameters

The values of the fixed parameters depend on the Servomotor that is controlled by the Control-
ler, and also on the machine that is driven by the Servomotor. These settings cannot be
changed from a ladder program.

To change which motion parameters are displayed, double-click the required motion

The actual values to set will depend on the Servomotor and the machine.
22 MC-Gonfigurator GPU301_16axes [GPU-301{16axes)] - [Fixed Parameter : [Servoll

Eile  Edit Miew Window

P & B E

Help

iork Space

Madule Configuration  Fixed Parameter : [Serval |

nl | GPU-301(16axes) C:¥Users¥user¥Desktop¥SampleProject¥CPUI01_16axes YMWT

=1 [T [SPU-301(1fiaxes)] : —-
= [TTIE= <) .
A0 Module Configurs

}
q'. Fixed Parameter
E.I-I Setting Paramete
Eﬁl Monitor Paramete
%’1 Servo Parameter
Eﬂj Servo Monitor
Servo Tuning

W
q'. Fixed Parameter
E.I-I Setting Paramete
Eﬁl Monitor Paramete

W —
q'. Fixed Parameter
E.I-I Setting Paramete
Eﬁl Monitar ParameteLI

Select the target device.

File [&]Save to praject ﬂlmport rgExport GController ‘mRead E

¥ D nnt disnlaw the unosad axis

fxis0101

12 Oircuit#ﬂl frcis#
SGOW-###%21% (AC Inpr=-
0 : Selection of operation modes 0: Mormal operation mode: ..
1: Function selection flag 1 0000[H]
2 : Function selection flag 2 0000[H]
4 : Reference unit selection 0:pulze
5 : Number of digits below decimal point 3:0123
fi : Travel diztance per machine rotation 10000[pulze]
4 : Servo motor gear ratio 1lrev]
9: Machine gear ratia 1lrev]
10 : Infinite leneth axis reset pozition{P--- 360000[pulze]
12 : Positive software limit value 2147433647 [pulze]
14 : Megative software limit value -2147433648[pulze]
30 : Encoder selection 0: Incremental encoder
44 : Rated motor speed 3000[min™-1]
36 : Mumber of pulses per motor rotation 1048576 : 20Bit[pulsesteyv]
38 1 Maximum number of absolute encod-=- 65535[rev]
42 : Feedback speed movement averagic* 10[mz]
44 . User Select Servo Driver User Gone=- 0000[H]
45 : User Select Servo Driver Uzer Cone= 1[ward]

H Machine Controller Setup
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3.6 Device-specific Settings

3.6.2 Detailed Module Settings

€ Setting the Setting Parameters

The values of these parameters are normally set from a ladder program. However, values for
setting parameters that do not need to be set from a ladder program can be specified on this
tab page and saved from here. These values will be used when the system is started.

MG-GConfigurator CPU301_16axes [GPU-301{16axes)] or parameter : [Servol]

File Edit Wiew ‘Window Help
ine | CPU-30116axes) G¥Users¥user¥Desktop¥SampleProject¥CPU301 16axes YMW?
J % B E
B X||  Module Gonfiguration | Fixed Parameter : [Servo]  Setting/ Monitor parameter : [Servo] |
s Bm [OPU*UW(WGaxes)] - File [&]Save to project ‘Dlmpurt (EEXDDH | Controller 'mﬂead merle | Display %Imtlal valueg %Ourrenl value | Auto-
alsien s < #xis0101 BT
rizrrl I i T
1 All [nitial value] 2
;:TI ;:t::'\:::r::;; Positioni ™ Select All &a Reflectio Update |
5L Maniter Paramets External 0 Run command settine owgoon [ 0000[H] 0000[H]
B Serva Parameter Zero : Mode setting 1 OWE001 ; 0000[H] n000[H]
59 Servo Honier _zere |  Mode settine 2 ows00z__ || 1000[H] 1000TH]
Some TG MI : Function setting 1 owg003 | 0011[H] 0011[H]
Interpola : Function setting 2 oWgoo4 [ 0033[H] n023[H]
By Fised Parameter oG : Function setting 3 OWB005 ; 0000[H] 0000H]
E_I-I Setting Paramete : M-I0 Vendor Specific Servo Comma: |0WB006 [ 00000H] n000[H]
EEI Manitor Paramete Relative & : Motion command OWE008 [ 01: Mo Gommand| 01 No Gommand
| ., _Speed 9: Motion command coniral {las oWgoos (] 0000[H] n000[H]
ﬂ‘ S ma——— T.-_L Torque/’ 10 : Motion subcommand OWE00R ; 01: Mo Gommand| 01 No Gommand
B Setting Paramete & 12 : Torque/ Thrust reference setting OL200C [ 0[0.01%] [TRE]
5 Monitar Paramsts g Phase 14 - Spead limit setting at the torque/th- |oWsooE | 15000[0.0141 15000[0.01%]
- - 3 Jog 16 : Speed reference setting OLE010 = 3000[1000pulsesmin] 300001000pulse/min]
Select the target device & oz 18 Speed limit value oWg01z || 0[0.074] 0018
M 20 : Positive side limiting torque/thrust |0LE014 = 300000.01%] 30000[0.01%]
[¥ Do not display the unused axis Chanee 22 : Secondly Speed Compensation 0OL8016 || 0[1000pulses/min] 0[1000pulse/min]
Chanes 24 - Ovarride owsola || 10000[0.074] 000000014
Rx\sU1U1 Tﬂgel 28 : Position reference setting QLE01C ; 0[pulse] 0[pulse]
30 : Width of positioning completion QLEO1E [ 100[pulse] 100[pulse]
Chanee 32: NEAR signal output width orsoza | Ofpulse] Olpulze]
Change 34 : Error count alarm detection oLgozz (] 214748364 7 [pul=e] 2147483647 [pulse]
Ghangs 38 : Positioning completion check time OWE026 O 0[ms]] 0lms]
40 : Phaze correction setting OLE028 [ 0[pulse] 0[pulse]
Chanee 42 : Latch zone lower limit setting oLso2a | —2147483648[pulse] -2147453648[pulze]
Read 44 : Latch zone upper limit setting QOLE02C = 214748364 7[pulse] 2147483647 [pulse]
46 : Position loop eain OWg02E (] 40000.1/] 400[0.1/¢]
_oter | | Speed loop gain OWB02E || #0[Hz] 0[]
n Y ST— = RN FIGTEI)
Setting Parameter ; arametar

€ Viewing the Motion Monitor Parameters

MC-Configurator CPU301_16axes [CPU-301(16axes)] - [Setting/ Monitor parameter : [Servoll

File  Edit Mew iWindow Help
ine |CPLI—3II|(Iﬁax$) GX¥Users¥user¥® Desk top¥SampleProject¥CPU301_16axes YMWT

Madule Configuration | Fized Parameter : [Serva] — Setting/ Monitor parameter : [Serva] |
File [&]Save to project ﬂlmport EEXDDN Gontroller ’mRead m\l\l‘rite Display %Initial walue %Ourrem value Auto—
v ﬂ Axis0101 Axis0101
Module Contigurs Al Circuit#0 1 Axis#0| Pl
i v iaess g i e SIS o
1 | [hnitial vz ue] 3
Ely Fixed Parameter P
B Setting Paramete M
&l Monitor Paramste External 0: Fun status IWE000 7 0009[H]
1: Parameter number when range over i~ | IR2001 N 0
| Servo Parameter Z
%’% S Mt <o 2 : Warning IL3002 4 0000 0000[H]
E=
S TG _terpola | (54 Alarm L3004 3 2000 0000[H]
Tnterpola 8 : Maotion command response code IWE003 b 01': No Gommand
Ely Fixed Parameter 106 9: Mation command status IHE009 4 0100[H]
E.I-I Setting Paramete - 10 : Subcommand response code IWE00A = 02 Mo CGommand
£y Monitor Paramste Relative : Subcommand status IW300B 4 n000[H]
| = _Speed : Position management status IWE800C N 000E[H]
ﬂ‘ Fixed Parameter g Torque/ : Target position in machine coordina - | IL300E N Sloulse]
E Setting P g : Galculated position in machine coor- [ IL2010 = Slpulze]
| g Paramete
Eﬂ Wonitar Paramatsll g‘f" PWLI : Machine coordinate system referen-= | IL2012 N 5[pulse]
- - E Joe 20 : GPOS for 32 bit IL2014 4 5lpulse]
Select the tareet device. a et z 22 : Machine coordinate system feedbac |IL2016 - 8[pulze]
et Zero
24 : Machine coordinate system latch p | 113013 4 Olpulse]
[¥ Do not display the unused axis Chanee 26 : Pasition error (PERR} IL801A 4 Olpulse]
30 : Humber of POSMAX t 8 4 JUE]
101 Chanee : umber urns ILQOIE [u;n]
Change 32 : Speed reference output monitor ILE020 B Opulze/=]
—I : M-I Servo Gommand Input Sienal-- | ILz023 B 0008 7200[H]
Shange : M-I Serva Gommand Status ILE02R - 1023 1G00[H]
Change 4 : M-I Gommand Status IR302C 4 0004[H]
oh 45 : Servo driver alarm code IW302D 4 n000[H]
anee
£ 47 : Servo driver user monitor information | IR202F 4 0700[H]
Chanee 48 : Servo driver user monitor 2 ILE030 N 5
Fead 50 : Servo driver user monitor 3 ILE032 N 1]
| 52 : Servo driver user monitor 4 ILE034 N 5
Other 54 : Servo driver user constant No IW3036 4 n000[H]
B e ——— FYY YN
Setting Paramets!




3.6 Device-specific Settings

3.6.2 Detailed Module Settings

€ Setting the SERVOPACK Parameters

The settings of the parameters can be prepared inside the CPU Unit of the Controller while it is
offline. When the Controller and the SERVOPACK are connected, you can transfer these values

to the SERVOPACK in one batch.

@ » The default settings are used without any changes.

» Never modify the values of parameters that are given as reserved parameters.
Important

Mechatrolink{Prgce-)

MName Linit
Commen Parsmeters{ P

Pn000.0 Direction Selection =
PN000.1 Reserved (Do not change.) -

:O : Reserved (Do
Fn000.2 Reserved (Do not change.) = |0 : Reserved (Do
Fn000.3  Reserved (Do not change.) - |0 : Reserved (Do-
PNO01.0 Servo OFF or Alarm G1 Stop Mode - '0 : Stops the mot--
PN001.1 Overtravel (OT) Stop Mode = .0 : Same SETing
Pn001.2 AC/DC Power Input Selection - .0 : Mot apphcable:
PRO0L.3 Reserved (Do not change.) - 0 : Reserved (Do
Pno02.0 MECHATROLINK Command Position — io : Reserved (Do-
FR002.1 Torque Control Option - |0+ Reserved (Do
Pn002.2 Absolute Encoder Usage = 1 © Ugas abeolute-
Pn002.3 External Encoder Usage = |0 : Do not use ex- -
Pn00E.0-1 Analog Momitor 1 Signal Sefection | - :02 + Torque refer
Pnd0G.2 Reserved (Do not change.) - |0 : Reserved (Do-
PROD6.3  Reserved (Do not change.) = |6: Reserved (Do
FR007.0-1 | Analog Monitor 2 Signal Selection = :0[: ¢ Motor spead--

PRO07.2 Reserved (Do not change.) - 0 : Reserved (Do
L Boonz 3 Rieseoved (Do oot chanae | - Al Beroeed (Do

€ Viewing the SERVOPACK Monitor Information

& VASKAWA SigmaWine \er 7 called from MPET2

YASKAWA SigmaWrr Ver 7 called from MPET20 5 %
=8 x

SERVOPACK Controlier &

Function Selgction{Padee-) Ve & _/:‘T" 3 ?ﬂ rf'l-ll @ |_._,_ z‘ ; ]

Gam{Pnlxx-) Edited i | LT — —= edste | memove

Passition Pndxx-) Paramaters Al Impart Export Ingtiglize  Compare

Speed(Prioc-) Parameters Perameters | R

Torque(Prsne]

Soquence(PrSex. )

10 Sign

-

Control I/F 4 v | LUinit

LIS Commen  Motor rotating speed min-1
oo ] Common  Speed reference min-1
IR common  Input reference pulse speed min-1
EEDEE Ccommon  POSLON ermor amount reference ur
ENEREES Common  Accumulated load ratwo %
EREREN Commeon  Regenerative load ratio W
ESIEEEE Commoen  Power consumed by DB resi %
ENEEEA Common  Current Alarm State =

s | 10 |
Saha

EEEEN Commeon  Dynamic Brake (DB) ON{ALL)
ESEEIA Common  Origin not Passed -

[ o | common  JCOIN ON(ALL)
3 Common  V-CMP -

ESEDES Common  /S-RDY ON(ALL}
i Commeon  /WLT -

ESEEEN Common  Brake Interlock (/BK) ON(ALL)

EREEEA Ccommon  [WARN -
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3.6 Device-specific Settings

3.6.3 Parameters Written during Self Configuration

363 Parameters Written during Self Configuration

The fixed values in the Machine Controller are written to the SERVOPACK EEPROM or RAM
during self-configuration as shown below. The SERVOPACK parameters are also written to the
Machine Controller's setting parameters.

@ SERVOPACK parameters and Machine Controller parameters may be overwritten when self con-

figuration is executed.
Important

Writing Parameters to the SERVOPACK

The following settings are written regardless of the setting of bit A (SERVOPACK Parameter
Auto-Write) in fixed parameter No. 1.

<MP3000-series Machine Controller> <SERVOPACK>
Fixed Values Servo Parameters
Name Set Value No. Description
P-OT Signal Mapping Disable — Pn50A n.7000 Forward Drive Prohibit signal is
always enabled.
. . . Reverse Drive Prohibit signal is
N-OT Signal Mapping Disable — Pn50B n.O00O0O7 always enabled.
Positive S Soft Limit Disabl i
osi |Ye ervo Software |r.n| . !sa e - Pn801 n.0003 Disable bqth forward and reverse
Negative Servo Software Limit Disable - software limits.
Servo Electronic Gear Ratio Numerator | 1 — Pn20E The setting will be 1.
E:tr(\)/;) Electronic Gear Ratio Denomi- ; 5 Pn210 The setting will be 1.
Fixed Monitor Selection 1 — Pn824 The setting will be CPOS.
Fixed Monitor Selection 0 — Pn825 The setting will be APOS.

Information  The above settings are not written for axes that are already defined.

Writing Parameters to the Machine Controller

The following settings are written when bit A (SERVOPACK Parameter Auto-Write) in fixed
parameter No. 1 is set to O (Enable).

Parameter Servo Parameters
No. Name No. Description

ownonono2e Position Loop Gain «~ Pn102 Position Loop Gain

ownonono2r Speed Loop Gain «~ Pn100 Speed Loop Gain
Speed Feedforward

ownOoooso Compensation « Pn109 Feedforward

owoomse | hesition Loop Integral Time Pni1F Position Integral Time Constant
Constant n 9

ownooos4 Speed Loop Integration Time Pn101 Speed Loop Integral Time Constant
Constant

ownoonosA Filter Time Constant «~ Pn812 Movement Average Time

Information °© AXxes that were previously set in the Module configuration settings will not be changed.

» The default settings will be written for all other parameters.
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3.6 Device-specific Settings

3.6.4 Setting Machine-specific Motion Parameters

3.6.4

Setting Machine-specific Motion Parameters

Set the following eight motion parameters according to the machine’s specifications to ensure
correct motion control.

» Reference Unit

« Electronic Gear

+ Axis Selection

 Position Reference

» Speed Reference

 Acceleration/Deceleration Settings
 Acceleration/Deceleration Filter Settings

« Linear Scale Pitch/Rated Speed (when using a linear motor)

The following section describes how to use the Axis Setup Wizard to set these parameters.

Axis Setup Wizard

This wizard makes it easy to set up SERVOPACKS that are connected via a MECHATROLINK
network.

It provides an easy solution to set up the axes, including setting the SERVOPACK parameters,
tuning, setting the Machine Controller according to the machine’s specifications, and backing
up data.

The following conditions must be met to use the Axis Setup Wizard.

« Ethernet must be used for the communications port.

» The Machine Controller must be online.

» The MECHATROLINK SERVOPACKSs must be in the 2-V or 2-7 Series.

« SigmaWin+ version 5.11 or later must be installed.
If SigmaWin+ version 5.11 or later is not installed, it can be downloaded for free from the
Internet (product and technical information website).
Use the following URL: http://www.e-mechatronics.com/support/tool/ (Japanese only)

Information

H Machine Controller Setup
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3.6 Device-specific Settings

3.6.4 Setting Machine-specific Motion Parameters

Starting the Axis Setup Wizard

To start the Axis Setup Wizard, double-click Axis Setup Wizard under Axis configuration in
the System Pane.

Alternatively, you can click the Axis Setup Wizard Button on the Start Tab Page.

1% MPE720 Ver.7 - Sample - MP3000 [CPU-201] - [Start]

:FY Fle Edit View Online Comple Debug Window Help

JR2SE® 1BR o Mz e S@ @i o ep o BN aD 658
iLhTE BUS ¥ % oo ARt FfIo D8 <==+2>F0Eal:xo]
iEE AN m kT ]

| CPU-201 C:\Users\mckj\Desktop\sample\MP3000.YMW7

Setup Programming Monitor Transfer Utility
Engineering builder Print builder Electronic cam tool Start page
System o x Start

2 % History [*7 My tool

EI[[]MP3000 [CPU-201] - -
2 [e [e

------ B3y System Setting
------ [;@3 Scan Time Setting

Connection / System Monitor Scantime Setting Module i Test Run
Disconnection Configuration

------ & Module configuration
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3.6 Device-specific Settings

3.6.4 Setting Machine-specific Motion Parameters

Axis Setup Wizard Details

@ Axis Setup Wizard
This wizard sets up individual axes for SERVOPACKSs that are connected to a MECHATROLINK
network.
1% Axis Setup Wizard x|
o &
| (Cir£01 Axis#£01) SGDV-****2*5(AC Input:Under 15k\W) ®

@ 1.SERVOPACK Parameter Setting
The parameter of the SERVOPACK will be set by starting the Setup Wizard of Sigmaiin+.
1

® 2.Motion Parameter Setting

The motion parameter is set according to the machine spedfications.
w

® 3. Tuning

E(E The axis will be tuned best by starting the tuning of SigmaWin+.

@ 4.Reflection of Tuning Results

5.Backup Save of SERVOPACK Parameter

E’l&m The current value of the SERVOPACK parameter is read, and saved in controller's
| SERVOPACK parameter as backup data.

The parameter automatically reflected from the SERVOPACK are read and this parameter
=] | are reflected in controller's setting parameter and saved.

Close |

®
No. Item Description
Axis Monitor Displays the Axis Monitor Dialog Box.
® | Tool Bar Alarm Monitor Displays the Alarm Monitor Dialog Box.
Alarms/Warnings | Displays the Alarms/Warnings Dialog Box.
@ | Axis Selection Displays the Axis Selection Dialog Box to select the axis to set up.
® | Axis Display Displays the selected axis.
@ | SERVOPACK Parameter Setting Stt:gs the SigmaWin+ Setup Wizard to set the SERVOPACK param-
® | Moton PaameterSottng | PSPy he Motlon Paraetr Dilog Bt el he motien paare
® | Tuning Starts SigmaWin+ tuning to perform optimal tuning for the axis.
Loads the parameters that are automatically applied from the SER-
@ | Reflection of Tuning Results VOPACK, applies them to the setting parameters in the Machine
Controller, and then saves them.
Backup Save of SERVOPACK Loads thg current values of the SERVOPACK paramgters and back
Parameter them up in the SERVOPACK parameters in the Machine Controller.
® | Close Closes the Alarm Setup Wizard Dialog Box.

H Machine Controller Setup
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3.6 Device-specific Settings

3.6.4 Setting Machine-specific Motion Parameters

€ Axis Selection
The information that is assigned in the Module configuration definition will be displayed.
Select the axis to set up.

!',5‘ Axis Setup Wizard x|

o & x|
nos... | [icrs01 |2 awse
i-[F1 0, Cir#01 : SYC : MECHATROLIMK-III Moti. ..
® 1.SERVOPACK Paral )
T The param kard of SigmaWWin+.
2.Motion Paramete
The motior
3.Tuning
E‘E The axis w
4.Reflection of Tun
i The param and this parameter
=] | are reflect
5.Backup Save of 5
The currer controller's
m&m SERVOPAC oK | Cancel |
- ? ? 4
| Close I |
@) ®
T — Only the selected single axis can be used in the Axis Setup Wizard. To set up other axes,
click the Axis Button and select the axis in the Axis Selection Dialog Box. Repeat this for each
axis.
No. Iltem Description
O] Axis The axis assigned to the module configuration definition is displayed.
@ OK Selects the axis, and returns the display to the Axis Setup Wizard.
©] Cancel Cancels selection of the axis, and returns the display to the Axis Setup Wizard.




3.6 Device-specific Settings

3.6.4 Setting Machine-specific Motion Parameters

€ Motion Parameter Setting
The motion parameters of the Machine Controller are set according to the machine.

ﬂ% Motion Parameter Setting x|
O—@Oa &
@—® Auis... ||{Cir#ﬂl.ﬁ.}d5#ﬂl} SEOV-*=**2*5(AC Input:Under 15k\W) -0

@® —@ 1.Reference Unit and Electronic Gear Setting |

i| Reference unit selection, travel distance per machine rotation, serve motor gear ratio,
machine gear ratio, and positioning completed width will be set.

® —42.Axis Type Setting

® —%3.Absolu
% Maximum number of absolute encoder turns rotation is set.

ﬁ Encoder selection, axis type and Infinite length axis reset position{POSMAX) are set.

te Position Detection Setting |

@ —44~.Hutiun Parameter Saving

ﬁ Mation parameter will be saved.

o |

ltem Description
Tool Bar Refer to Tool Bar @ in the Axis Setup Wizard Dialog Box.
AXis... This button is disabled.
Axis Display Displays the selected axis.

Reference Unit and Electronic
Gear Setting

Displays the Reference Unit/Electronic Gear Dialog Box to set the refer-
ence unit and the electronic gear.

| ® oolef

Axis Type Setting

Displays the Axis Type Setting Dialog Box to set the motor type and the
axis type.

Absolute Position Detection

Displays the Absolute Position Detection Setting Dialog Box to set the

® Settin simple absolute infinite axis position management and maximum num-
9 ber of absolute encoder rotations.
. . Displays the Motion Parameter Saving Dialog Box to save the modified
@ | Motion Parameter Saving values of the motion parameters.
Close Closes the Fixed Parameter Setting Dialog Box.

H Machine Controller Setup
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3.6 Device-specific Settings

3.6.4 Setting Machine-specific Motion Parameters

B Reference Unit

The motion control reference unit can be set to the pulse, mm, deg, inch, or um. The reference
unit is specified in motion fixed parameter No. 4 (Reference Unit Selection). The minimum refer-
ence unit is determined by the setting of motion fixed parameter No. 5 (Number of Digits Below

Decimal Point).

Motion Fixed Motion Fixed Parameter No. 4 (Reference Unit Selection)

Parameter No. 5
(Number of Digits .

Sl Dealial 0: pulse 1: mm 2: deg 3:inch 4: um

Point)

0: O digits 1 pulse 1 mm 1 deg 1 inch 1 um
1: 1 digit 1 pulse 0.1 mm 0.1 deg 0.1 inch 0.1 um
2: 2 digits 1 pulse 0.01 mm 0.01 deg 0.01 inch 0.01 um Minimum
3: 3 digits 1 pulse 0.001 mm | 0.001 deg |0.001inch |0.001 pm | reference
4: 4 digits 1 pulse 0.0001 mm | 0.0001 deg | 0.0001 inch | 0.0001 um units
5: 5 digits 1 pulse (r)n.?noom 0.00001 deg | 0.00001 inch | 0.00001 um __|

B Electronic Gear
The amount of change in the mechanical system (i.e., the travel distance) for the input of 1 ref-
erence unit is called the output unit. The electronic gear converts positions or speeds from ref-
erence units to output units for the mechanical system without going through an actual
mechanism, such as a gear.
If the mechanical configuration is such that rotating the Servomotor axis m times results in
rotating the load axis n times, this electronic gear can be used to make the output units equiv-
alent to the reference units.

The electronic gear function is enabled when the following settings are made:
« Motion fixed parameter No. 6 (Travel Distance per Machine Rotation)

» Motion fixed parameter No. 8 (Servomotor Gear Ratio)

« Motion fixed parameter No. 9 (Machine Gear Ratio)

Important

» The electronic gear is disabled when the pulse is specified as the reference unit.
» Set the SERVOPACK electronic gear ratio to 1:1.




3.6 Device-specific Settings

3.6.4 Setting Machine-specific Motion Parameters

The following examples show the settings for a ball screw and rotary table as loads.
* Ball Screw

eference Unit/ Electronic Gear x|
Unit
@ ~——————(Reference unit selection : | Speed unit selection 3 I:l : 10°n reference unit/r ‘l.__‘ @
Number of digits below | Acceleration/Deceleration | lﬁ
@ " decimal point ]3:0.123 "1 degree unit selection HLims ~|® @
Torque unit selection : I[J 1 0.01% ‘l.——‘ @
Electronic Gear
Mechanical

j ~Set the ball screw pitch.

PitchP = 10000 [pulse] @ @

© —‘IBaII Screw

Ball zcrewe pitch P

ne pitch is
e moving distance per ball screw.

~Set the gear ratio.

Gear ratio

o n (load axis) 1 [revl®

Gear ratio =

Mechanical Image m (motor) I 1 [re® ®

F\(hen the servomator rotates m for a load axis rotation of n, the gear
a

tio is represented by n/m.

Width of Positioning Completion

= - S
Reference o Set the pesitioning width.

E Width of Positioning Completion = I 100 | [pulse] & @
Speed

Positioning Completed

| Wickh
Error pulse
& [: i f the difference between the command pesition and the current

e i sition (the position deviation) is within this setting range, the
sitioning completion signal™ (IWod0C Bit1) comes ON.

Set Cancel |

@ @

* Rotary Table
=

Unit

Reference unit selection :|1: mm | Speed unit selection - |1 : 10°n reference unit/r =

Number of digits below l—_l Acceleration/Deceleration [

decimal point F3:0.123 71 degree unit selection F|iims h
Torgue unit selection : ID 1 0.01% T

Electronic Gear

Mechanical
® _ml Set the moving distance per Round table rotation.

-
Per rotation =| 10.000  [mm] & @

ne rotation is
e moving distance per round table rotation.

H Machine Controller Setup
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3.6 Device-specific Settings

3.6.4 Setting Machine-specific Motion Parameters

* Belt and Pulley

1% Reference Unit/ Electronic Gear x|
Unit
Reference unit selection : |1 rmm | Speed unit selection - |1 : 10°n reference unitfr 'I

Mumber of digits below
decimal paint

Electronic Gear

Mechanical

. Iﬁ Acceleration/Deceleration |
#]3:0.123 T1  degree unit selection Hllims e
Torque unit selection : ID :0,01% 'I

@ Set the moving distance per Pulley rotation. —|
I3 Pitche =[ 10000 [mm) @
e Pulley Dia. D = 0.000  [mm] | @
ne pitch is
F\e moving distance per pulley rotation,
No. Iltem Description
Select one of the following five reference units.
® Reference unit 0: pulse, 1: mm, 2: deg, 3: inch, or 4: um
selection When the Reference Unit Selection parameter is set to O (pulse), the settings
from @ onward are disabled.
o Number of digits Select the number of decimal digits from the following six settings.
below decimal point | O: None, 1: 0.1, 2: 0.12, 3: 0.123, 4: 0.1234, or 5: 0.12345
Select the speed unit from the following four settings.
® | Speed unit selection | 0: reference unit, 1: 10" reference unit /min, 2: % of the rated speed (1 = 0.01%),
3: % of the rated speed (1 = 0.0001%)
Acceleratllon/ Select the acceleration/Deceleration degree unit from the following two settings.
@ | Deceleration degree o
unit selection 0: reference unit/s=, 1: ms
; ; Select the torque unit from the following two settings.
© | Torque unit selection 0: % of the rated torque (1 = 0.01%), 1: % of the rated torque (1 = 0.0001%)
Select the mechanical configuration from the following three settings.
. a: Ball Screw
® | Mechanical b: Rotary Table
c: Belt and Pulley
@ | Pitch P Set the travel distance per revolution of the ball screw.
Load axis revolutions | Set the number of load axis revolutions for the gear ratio.
® Servomotor axis Set the number of Servomotor axis revolutions for the gear ratio.
revolutions
Width of positioning . T ,
completion Set the width of positioning completion.
@ | Set Click this button to set the reference unit and electronic gear and return to the
Motion Parameter Setting Dialog Box.
©@ | Cancel Click this button to return to the Motion Parameter Setting Dialog Box without
setting the reference unit and electronic gear.
@ | Per rotation Set the travel distance per revolution of the rotary table.
@ | Pitch P Set the travel distance per revolution of the pulley.
@ | Pulley Diameter Set the diameter of the pulley.




3.6 Device-specific Settings

3.6.4 Setting Machine-specific Motion Parameters

B Axis Type Setting
This dialog box is used to set the motor type and the axis type.

There are two types of position control: finite-length axis position control for round-trip opera-
tion and other tasks that are performed only within a specified range, and infinite-length axis
position control that is used for rotation in one direction only. Infinite-length axis position control
can work in one of two ways: It can be used to reset the position data to O after one rotation,
e.g., for belt conveyors, or to simply rotate in one direction only, without resetting the position
after one rotation.

The following parameters can be set after you set the axis type.

No. Fixed Parameter
No. 1, bit 0 Axis Selection
No.10 Infinite-length Axis Reset Position (POSMAX)
No.30 Encoder Selection
1% Axis Type Setting x|
Motor Type
Servo Type
0) Encoder selection : I 1: Absolute encoder j
@] Mumber of pulses per motar rotation i [ 1048575 : 2081t *| [pulsefrev]
©) Rated motor speed : 3000 [min-1]
Axis Type Selection
@ Axis Type : % 0:Finite length axis ¢ 1: Infinite length axis
Set Infinite length axis
Please set "Infinite length axis reset position (POSMAX)"
Infinite length axis reset position(POSMAY) : 360000 [pulse]
®
= Reverse
= rotation
W
o
i
i]
Set Cancel
® @
No. Item Description

Select the encoder from the following three settings.
0: Incremental encoder

1: Absolute encoder

2: Absolute encoder (Incremental encoder is used.)

Select the number of pulses per motor rotation from the following ten settings.
1024 10Bit, 2048: 11Bit, 4096: 12Bi, 8192: 13Bit, 16384: 14Bit, 32768: 15Bit,

® | Encoder Selection

H Machine Controller Setup

Number of pulses

@ per motor rotation 65536: 16Bit, 131072: j?Bit, 1O4857I6:I208it, 16777216: 24Bit

Note: When a servomotor is connected, this is automatically judged and so cannot be
selected.
® | Rated motor speed | Set the rated motor speed.
. Select the axis type from the following two settings.
@ | Axis Type 0O: Finite-length axis, 1: Infinite-length axis
® Infinite-length Axis | Set the reset position of the infinite-length axis.
Setting This setting is enabled if an infinite-length axis is selected for the axis type @.

® | Set Click this button to set the axis type and return to the Motion Parameter Setting
Dialog Box.

@ | Cancel Click this button to return to the Motion Parameter Setting Dialog Box without set-

ting the axis type.
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3.6 Device-specific Settings

3.6.4 Setting Machine-specific Motion Parameters

B Absolute Position Detection Setting

Set the maximum number of absolute encoder rotations for simple absolute infinite axis posi-
tion management.

The following parameters can be set after you set absolute position detection.

No.

Fixed Parameter

No. 1, bit 9 Simple Absolute

Infinite Axis Position Management

No.38

Maximum Number of Absolute Encoder Rotations

Information The values that are set here are also saved in Pn205 (Multiturn Limit Setting).

etting

E!,,; fbzolute Position Detection S

Simple 465 rotary Pos, mode

When using as finite length axis, ABS rotary Pos, mode cannot be managed.

@ Simple &ES rotary Pos, mode © [Managed. ) Unmanaged:
0} Auta [ ratatian ameunt of sbsalute encadenis calculsted
—I b Bie atitarmatic apera ke,
Maxirurn rokation amount of absolute encoder
Please specify 65535 when using as finite length axis,
| Mazxiram number of absolute :
® | encoder turns rokation ' I 65528 | 1]
Set Cancel
@ ®
No. Iltem Description
Simole Absolute Infinite Axis Enable or disable simple absolute infinite axis position management.
® Posipt)ion Management This selection is enabled if an Infinite-length axis is selected for the
9 axis type @ in the “Axis Type Setting” Dialog Box.
Automatically calculates the maximum number of absolute encoder
@ | Auto* rotations.
This button is enabled if the Managed Option was selected at @.
Maximum rotation amount of Set the maximum number of absolute encoder rotations.
absolute encoder (Maximum If a Finite-length axis is selected as the axis type @ in the “Axis Type
® Setting” Dialog Box, then this value can be set to a maximum of
Number of Absolute Encoder g . ! .
: 65,535. If an Infinite-length axis is selected, the maximum setting
Rotations) .
will be 65,534.
@ | Set Click this button to set the absolute position detection and return to
the Motion Parameter Setting Dialog Box.
® | Cancel Click this button to return to the Motion Parameter Setting Dialog

Box without setting the absolute position detection.

* The following formula is used for the automatic calculation:

(Fixed parameter No. 38: Maximum Number of Absolute Encoder Rotations
+1) = Integer (Remainder = 0)

Reset rotations
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3.6.4 Setting Machine-specific Motion Parameters

The following formulas give the value of the reset rotations. The formula depends on whether
the reference unit is set to the pulse or to one of the following: mm, deg, or inch.
* When the Reference Unit Is Pulse
No. 10: Infinite-length Axis Reset Position
No. 36: Numbers of Pulses Per Servomotor Rotation

* When the Reference Unit Is mm, Deg, or Inch
No. 10: Infinite-length Axis Reset Position x No. 8: Servomotor Gear Ratio
No. 6: Travel Distance per Machine Rotation x No. 9: Machine Gear Ratio

H Machine Controller Setup
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3.6.4 Setting Machine-specific Motion Parameters

€ Motion Parameter Saving
This section describes how to save the motion parameter settings.

1. Click the Axis Setup Wizard Button, click the Motion Parameter Setting Button, and
then click the Motion Parameter Saving Button to display the following dialog box.

Motion Parameter Saving x|

[aisz01 -

Mo, : Name

B circuit#01 : SVC : MECHATROLINK-III Motio..

= SERVOPACK [/ Servomotor
[ SERVOPACK model SGDVRTOF21A -
------ SERVOPACK version 230000 -
------ Servomotor model SGMAV-ASAZAZL -

--[=] 1 : Function selection flag 1 0000 0000 0000 0000 D000H
L. [Bit 0] Axis Selection 0 : Finite length axis -
- [Bit 1] Soft limit (positive direction) enable... 0 : Disabled -
- [Bit 2] Saft limit (negative direction) enabl... 0 : Disabled -
- [Bit 3] Overtravel positive direction enabl. .. 0 : Disabled -
- [Bit 4] Overtravel negative direction enab... 0 : Disabled -
- [Bit 8] Interpolation segment distribution ... 0:Enabled -
- [Bit 9] Simple ABS rotary Pos. mode 0 : Disabled -
- [Bit A] User constants self-writing function 0: Enabled -
. MRit+ R 1 lcar calart | lear ranctante calfoauri (3 1) I'\in:hl:rl - LI
Next I Save | Cancel |
2
2. Click the Next Button. The following dialog box will be displayed.
Motion Parameter Saving |
Mo, : Mame Register Input value Current value Unit -

= Setting parameter

: Run command setting

1: Mode setting 1 ayanol 0000 0000 0000 0000 0000H

2 : Mode setting 2 ayanoz 0000 0000 0000 Q000 0000 0000 0000 0000 J000H

3t Function setting 1 Qg3 0000 0000 0001 0001 0000 0000 00010001 00114

4 : Function setting 2 ayano4d 0000 0000 0011 0011 0000 0000 00110011 0033H

5 : Function setting 3 Qyanos 0000 0000 0000 Q000 0000 0000 0000 0000 J000H

& : M-III Vendor Spedific Servo Command Ou... OWE006 0000 0000 0000 QO0a 0000 0000 0000 0000 0000H

8 : Motion command oyaoos 0 : No Command 0 : Mo Command -

9 : Motion command control flag ayanog 0000 Q000 0000 0000 0000 0000 0000 0000 0000H

10 : Motion subcommand Oya00i 0 & Mo Command 0 : Mo Command -

12 : Torgue/Thrust reference setting QL800C 0.00 0.00 %

14 : Speed limit setting at the torque/thrustr... OWS00E 150.00 150.00 %

16 : Speed reference setting QL8010 3000 3000 1000pulse/min
20 : Positive side limiting torque/thrust settin... QL8014 300.00 300.00 %

22 : Secondly Speed Compensation COLa016 0 0 1000pulse/min
24 : Override oyeonls 100.00 100,00 %

S Eee e e nTantr n 0 ruilea LI

Previous I Save Cancel
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etting Machine-specific Motion Parameters

3. Click the Save Button. The Reflect SERVOPACK Parameter Dialog Box will be dis-

played.
Click the Check button to check whether the saved fixed pa
parameter settings.

W% Reflect SERVOPACK Parameter X|

The check on saved fixed parameter and SERVOPACK parameter will be started.
When setting value is different, Please change SERVOPACK parameter to fixed parameter.

Check

Fixed parameter | | SERVOPACK parameter
1 [Mo. 38]Maximum number of absol... Mot equal [Pn205] Multiturn Limit Setting
|4 | [Mo. 30]Encoder selection Egual  [Pn002.2] Absolute Encoder Usage

Close |

rameters match the SERVOPACK

4

Fixed Parameter

SERVOPACK parameter

No. 38 (Maximum Number of Absolute Encoder Rotations)

Pn205 (Multiturn Limit Setting)

No. 30 (Encoder Selection)

Pn002.2 (Absolute Encoder Usage)

4. Checked parameters will be marked with a #, and th
played.

e results of the check will be dis-

If the fixed parameter and the SERVOPACK parameter match: Equal
If the fixed parameter and the SERVOPACK parameter do not match: Not equal

H Machine Controller Setup
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3.6.5 Calendar Feature

36,5 Calendar Feature

This calendar feature manages date and time. When an alarm occurs, the date and time set by
the calendar feature are automatically recorded.
There are two ways of setting the calendar on the Machine Controller.
+ Set the time in system registers (SW00015 to SW00019).
Refer to the manual of the Machine Controller to be used for details.

» Use MPE720 to set the time.
The setting procedure is as follows:

1. Click the System Setting Button on the My Tool View.

|_ Online | CPU-301({16axes) C:¥Users¥user¥Desktop¥SampleProject¥CPU301_16axes.YMW7

Monitor Transfer Utility

=I[]J CPU301_16axes [CPU-20...
- Bl System Setting

- [3® Scan Time Setting

- B Module configuration

@ o |6 |= |« |®

Modulz
Configuration

System Monitor

o] Axis Setup Wizard
[ Test run

i [ Axis monitor n = =
B Alarm monitor L [
Scope Alarm Monitor || Create New Greate New

Logging

U Maintenance Monitor
Solution Data
- Document

Electronic Cam
Tool settings Monitor

2. Enter the date and time, and click the OK button.

Environment Setting x|
[#-{77 System
-7 Security System Setting
-5 Setup -
D e etting Wirite Protect IerIabIE -

Scan Time Setting PCI Reset Signal ID\sabIa 2

FTP Client

-F7 Ladder D Register Clear when Start ID\sahIE =

- Mation
- E G languaze Battery Connection ICDnnE:t -

r 3 Varisble High-speed drawing operation mode INnrma\ &~

-] Monitor

[ [ [

7 Transfer Start measuring high-speed scan processing time Ime 1st scan (default) *
" £ Print Keep Latest Value(Number of scan of keep latest value
(-] Messaee when abnormal input)
bigh-speed Input o= saniwzss)
Low-speed Input Iﬂ scan (1 to 255)
Calender Setting

Date and Time 2019/03/01 16:23 %

ook D Eeb SR
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3.6.6 Setting the Scan Times

3.6.6

Setting the Scan Times

This section describes how to set the scan times for the high-speed and low-speed scans.
Click the Scan Time Setting Button on the My Tool View. The following dialog box will be dis-

1. The operation of the application which depends at the scan time changes

. Please do not set setting value smaller than current value, The watchdog

reset as a result, Executing ZRET/ZSET command after changing setting is

4, When the high-speed scan time of an MP3000 machine controller is set to
less than 0.5 ms, the attached MP2000 option medule will scan at 0.5 ms

=5

played.
Environment Setting
[ System
71 Security High-speed Scan
= Setu [T Use an MP2000 option module
p
System Setting Setting Value  4.0000 ms (0. 1250ms-32.0000ms)
> *5can Time Setting *Setting unit: 0.125ms
[ Ladder Current Value  0.0000 ms 0
Moti
0 0_ en Maximum Value  0.0000 ms 1]
7] Variable
. Low-speed Scan
71 Monitor
B3 Transfer Setting Value 200.0000 ms (2.0000ms-300,0000ms)
B Print *Setting unit: 0.5ms
B Message Current Value  0.0000 ms
Maximum Value  0.0000 ms
l when change the setting value.
-
ITor oCours,
3. When high-speed scan setting value is changed on the CPU with built-n
SVC, MECHATROLINK communication is reset and position data will be
recommended to recover the position data.
4 M 3
Ok

J ooty |

High-speed (H) Scan

This section describes how to set the scan time of a high-speed processing program (H, Hxx,

Hxx.xx) in milliseconds.

The set value that is set here will determine the reference pulse distribution cycle (accuracy).
The following table shows the different high-speed scan time set values depending on whether

the MP2000 Optional Module is used.

Abbreviation

When MP2000 Optional Module Is

When MP2000 Optional Module Is

Not Used Used
CPU-301 0.25 ms to 32.0 ms 0.25 ms or 0.5 ms to 32.0 ms
(in increments of 0.125 ms) (in increments of 0.5 ms)
gggggf 0.125 ms to 32.0 ms 0.125 ms, 0.25 ms, or 0.5 ms to 32.0 ms
CPU-202 (in increments of 0.125 ms) (in increments of 0.5 ms)

Information The default high-speed scan time is 4.0 ms.

There are restrictions on the set value of the high-speed scan time. Refer to the following sec-

tion for details.

I§ ¢ High-speed Scan Time Set Value Restrictions on page 3-60
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3.6.6 Setting the Scan Times

€ High-speed Scan Time Set Value Restrictions
This section describes the restrictions on the set value of the high-speed scan time.

B Restrictions Imposed by the MECHATROLINK-IIT Communication Cycle of the
SVC32 Module in the CPU Unit

The high-speed scan of the CPU Unit is synchronized with the MECHATROLINK-III communi-
cations cycle of the SVC32 Module in the CPU Unit. This imposes the following restrictions in

the set value of the high-speed scan time.

Communications

High-speed Scan Time Set

Possible Set Values

When MP2000 Optional

When MP2000 Optional

Cele ARG Module Is Not Used Module Is Used
0.25msto32.0ms | 0.25 msor 0.5 msto
CPU-301 | (in increments of 32.0 ms (in increments
, 0.125 ms) of 0.5 ms)
125us Integral multiple of 125 US 55057365 0.725 ms t0 32.0ms | 0.126 ms, 0.25 ms, or
CPU-201 | (in increments of 0.5 ms to 32.0 ms (in
CPU-202 [0.125 ms) increments of 0.5 ms)
. o 0.25 ms or 0.5 ms to
Integral multiple of 250 us or | 0.25 ms to 32.0 ms (in incre- -
250 ps 1 times the integer portion ments of 0.25 ms) 82.0 ms (in increments
of 0.5 ms)
500 us Integral multiple of 500 us or | 0.5 msto 32.0 ms (in increments | 0.5 ms to 32.0 ms (in
H 1 times the integer portion | of 0.5 ms) increments of 0.5 ms)
; Integral multiple of 1 msor 1 | 1.0 msto 32.0 ms (in increments | 1.0 ms to 32.0 ms (in
ms . ; . ,
times the integer portion of 1 ms) increments of 1 ms)
15ms Integral multiple of 1.5 ms or | 1.5 msto 31.5 ms (inincrements | 1.5 ms to 31.5 ms (in
' 1 times the integer portion of 1.5 ms) increments of 1.5 ms)
5 Integral multiple of 2 ms or 1 | 2.0 ms to 32.0 ms (in increments | 2.0 ms to 32.0 ms (in
ms . ; . ‘
times the integer portion of 2 ms) increments of 2 ms)
3ms Integral multiple of 3ms or 1 | 3.0 ms to 30.0 ms (inincrements | 3.0 ms to 30.0 ms (in

times the integer portion

of 3 ms)

increments of 3 ms)

If these restrictions are not observed, the high-speed scan cycle will stop and an alarm will
occur. The alarm is reported in the M-Il Restrictions Error Bit (SB0O0041D) in the CPU Error Sta-
tus System Register. Refer to the following manuals for details.
(71 MP3000 Series MP3200 User’s Manual (Manual No.: SIEP C880725 10)

B Restrictions Imposed by -V SERVOPACKs Connected to the SVC or SVC32 Module
in the CPU Unit/CPU Module

The specifications of MECHATROLINK-III 2-V-series SERVOPACKSs impose the following
restrictions on the set value of the high-speed scan time.

>-V SERVOPACK

Version

Restrictions

Lower than version 21

High-speed scan time set value < (32 x Communications cycle)
Example: If the MECHATROLINK-IIl communications cycle is 125 us, the set value of
the high-speed scan time can be up to 4.0 ms (125 us x 32).

Version 21 or higher

High-speed scan time set value < (254 x Communications cycle)
Example: If the MECHATROLINK-IIl communications cycle is 125 us, the set value of
the high-speed scan time can be up to 31.75 ms (125 us x 254).

If these restrictions are not observed, an A.94B Data Setting Warning 2 (Data Out of Range)
warning will occur in the SERVOPACK.
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@ 1/0O Processing
If the high-speed scan time is set to at least 0.5 ms, the 1/O service (/0 processing) of the
MP2000 Optional Module will be performed every scan. If the high-speed scan time is set to
less than 0.5 ms (0.125 ms or 0.250 ms), the 1/O service (I/O processing) of the MP2000
Optional Module will be performed at the filtered basic cycle of 0.5 ms. The following figures
show the timing results for these settings.

B Example: High-speed Scan = 0.5 ms

< 0.5 ms >

3.6.6 Setting the Scan Times

High-speed scan @] a1 ]
]
. h
if I
’--------------‘ r--------------‘
: :
A i /
Basic cycle %f ‘FT ‘E
(0.5 ms) * * *
1 Reference issued at (1) I  Reference issued at (2) I Reference issued at (3)
1 1 1
MP2000 Optional {LL| %_._l {}
Module O] Q ©)
System service |

register SBO0OD00S *!

* The purpose of this system service register is to determine from a ladder program whether the MP2000
option service is being scanned.

B Example: High-speed Scan = 0.250 ms

High-speed scan

< 0.5 ms

»
>

0.25 ms

[‘

(@] [a]

(o] [@]

r--------------f

i i

r------------—-'

Basic cycle ‘%T ‘%T ‘%l

(0.5 ms) * * *
I Reference issued at (1) I Reference issued at (3) | Reference issued at (5)
1 1 1

MP2000 Optional % % %

Module : & ; =l ®

System service

register SBO00008 *!

* The purpose of this system service register is to determine from a ladder program whether the MP2000

option service is being scanned.
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B Example: High-speed Scan = 0.125 ms

0.5 ms |

‘

0125 ms
-

High-speedscan [[@]  [@] [o] [@] Aim [e]l [al ‘|_©|
I I
I

'----—---------ﬁ ’--—-----------‘

Y
(o1

4
¥

o]

\

T
3

Basic cycle
(0.5 ms)

Reference issued at (1) Reference issued at (5) Reference issued at (9)

=
=

s
-
s

<)
s

MP2000 Optional
Module

]

System service
register SBO00008 **

* The purpose of this system service register is to determine from a ladder program whether the MP2000
option service is being scanned.

Low-speed (L) Scan

This section describes how to set the scan time of a low-speed processing program (L, Lxx,
Lxx.xx) in milliseconds.

This example shows set values for a control cycle of pushbuttons and similar controls.

The following table shows the possible set values for the low-speed scan time.

MP2000 Optional Module Possible Set Values

Used ) i
2.0 to 300.0 ms (in 0.5-ms increments)
Not used

Information The default low-speed scan time is 200.0 ms.

€ 1/0 Processing
During the low-speed scan, the I/O service (I/O processing) is performed every scan, regard-
less of the set value.
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3.7.1 Test Run

Test Run

This section describes the features of the test run.

3.7.1

Test Run

The test run checks whether the references issued by the Machine Controller correctly drive the

SERVOPACK axis.

You can perform the following operations for a test run from the Test Run Dialog Box.

» Axis Servo ON and OFF: You can turn the servo ON and OFF for the specified SERVOPACK
axis.

» Jog: You can rotate the specified SERVOPACK axis in one direction at a fixed speed.

+ Step: You can rotate the specified SERVOPACK axis from the current position to the speci-
fied position.

There are two ways to monitor the test run.

+ Axis Monitor: Monitors the operating status of each axis.

» Alarm Monitor: You can monitor the alarm information of all axes on one dialog box.

” « The test run can be used only if the Motion Module (SVC-01, SVB-01, SVB-01 Inverter, SVA-
@ 01, SVR, or PO-01) of the tested axis meets the conditions listed in the following table. If the
conditions are not met, you will not be able to perform the test run.

Important

Axis Motion Operation Servo Ready Motion Command

Ready Response Code
SVC, SVC32, or SVC-01 ON ON No Operation
SVB-01 Servo ON ON No Operat?on
Inverter - ON No Operation
SVA-01 ON ON No Operation
SVR ON - No Operation
PO-01 ON - No Operation

Note: For an Inverter, use the Operation Enabled bit instead of the Motion Operation Ready bit, and
use the Inverter Ready bit instead of the Servo Ready bit.
» Correct operation of the test run requires that no ladder program, motion program, or

sequence program is being executed at the same time.

H Machine Controller Setup
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3.7.2 Starting the Test Run and Selecting the Axis

372 Starting the Test Run and Selecting the Axis

Open the Test Run Dialog Box and specify the SERVOPACK axis to test. Use the following pro-
cedure to set the axis.

1. Click the Test Run Button on the My Tool View.
CPU-301(16axes) C erstuser¥ Desktop¥SampleProject¥CPU301_16axes.YMW7

Scantime setting

Setup  Programming  Monitor  Transfer  Utility

-I[11] cPU301_16axes [CPU-30...
- By System Setting
----- [;65 Scan Time Setting

-] Logging
'\T}] Maintenance Manitor
= M Solution Data

The Test Run Warning Dialog Box will be displayed.

2. Read the warnings and click the Agree Button.

A% Test run

1\ Warning

The test run Function will cause the axis to move and can be dangerous.
B sure to check the user's manual before execution,
Pay particular attention to the Following items .,

. Check the safety of the area around the drive unit.
The axis operates at the set speed while the Run button is clicked.

Make sure that the surrounding area is clear of any items that could interfere with the operating
of the axis.

ra

. Connect the Emergency Stop to the external terminal,
If a communications errar occurs or the PC ar Test Run is shut down because of an error during
aJog or Step, the axis may continue ko operate,
Flease prepare the function Far Emergency Stop,

w

. Flease stop the application {ladder program and motion program) before starting the test run.
The test run Function and the application program will interfere with sach ather,
Please use the test run after stopping ladder program and motion program,

Test run will be started, Do vou want to continue?

The Axis Dialog Box will be displayed.

3. Select the axis to test.

N5 Axis x|
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4. Click the OK Button.

x|

(o ) coa |

&

3.7.2 Starting the Test Run and Selecting the Axis

The following confirmation message about switching the axis will be displayed.

5. Click the Yes Button.

L - Input:Under 15kW)™?

.'\'-I Do you want to drive axis switch to "Axis#0 LSGDV-****1*=(AC

The Test Run Dialog Box will be displayed.

a =
Pz I(Clr#(]l Axis#01) SGDV-*1"5(AC
Servo Enable Alarm
481
2 |
Enable Disable Manitor
Jog Step

Speed reference | =
=
The axis operates only while hold down
forward button or reverse button,

8 | B

Forward Revese

Information

The Test Run can be performed only on the selected axis. To set up other axes, click the Axis

Button and select the axis in the Axis Selection Dialog Box. Repeat this for each axis.
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3.7.3 Test Run Dialog Box Details

3.73 Test Run Dialog Box Details

This section provides a detailed description of the Test Run Dialog Box.
You can select jogging or stepping by clicking the tabs.

Jogging Stepping
Test Run x Test Run X
O] B 2 B 2
@ Bixis.. ||(Cir#tll oS0 1) SEDy-kkk gk ® | (Cir#01 Axis=01) SGDV-====2%=

Servo Enable Alarrn Servo Enable Alarm

® — <[ s o Horm |

ol | 48| EDelo

Enable Dizable Manitor Enable ‘ Disable

‘ ‘ Monitor
~ 1og [ Step © Jog Step
; ' 35481 Speed reference 3000
[1 0pulzemin] [1000pulse./min]
The axis operates only while hold down (@) Step distance 1000
forward button or reverse button. pulse]
@ Direction Setting Forward
® @ Forward $ Reverse 0/ 1 times @
[ ———————
#63 -
Forwmard Feverse Stop
® ® ®
No. Iltem Function
Axis Monitor Displays the Axis Monitor Tab Page in the Main Window.
® | Tool Bar Alarm Monitor | Displays the Alarm Monitor Tab Page in the Main Window.
Refresh Updates the test run information.
@ | Axis Displays the Axis Selection Dialog Box.
® | Axis Display Displays the selected axis.
@ | Status Displays the operating status of the axis and any alarms that occurred.
® | Enable Turns ON the axis servo.
® | Disable Turns OFF the axis servo.
@ | Monitor Displays the Alarm/Warning Dialog Box.
Displays the Speed Reference Setting Dialog Box. Set the speed (speed
Speed Reference reference value) for axis rotation.
® | Forward While this button is pressed, the axis rotates in the positive direction.
Reverse While this button is pressed, the axis rotates in the negative direction.
@ | Step Distance D|sp|ays the Step Distance Setting Dialog Box. Set the step distance for
the axis.
. . . Displays the Direction Setting Dialog Box. Set the starting direction and
@ | Direction Setting the number of rotations for the step operation.
@ | Forward/Reverse Status The & mark indicates the current step direction.
@ | Repetition Counter Status It1?|sp|ays the repetition status as the current repetition count/set repeti-
ion count.
® | Run Performs stepping in the direction that was specified in the Direction
Setting Dialog Box.
@® | Stop Stops the stepping operation.
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Programs

This chapter describes the types of user programs and
describes how to create and write them to the Controller.
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4.1 User Program Types and Execution Timing

4.1.1 Ladder Programs

User Program Types and Execution Timing

There are three types of user programs:
» Ladder programs

» Motion programs

« Sequence programs

This section describes these programs.

411

Ladder Programs

Ladder programs are managed as drawings (ladder diagrams) that are identified by their draw-
ing numbers (DWG numbers). The ladder drawings form the basis of the ladder programs.

Drawing Types and Hierarchical Configuration
This section describes the types of ladder drawings and their hierarchical configuration.

€ Types

Ladder drawings are divided into four different types based on their purpose.

+ DWG.A (Startup Drawings)
This type of ladder drawing is used to set register data. These ladder drawings are executed
before high-speed scan process drawings and low-speed scan process drawings.

* DWG.I (Interrupt Drawings)
This type of ladder drawing is used to perform processing with priority given to signals input
from an Optional Module. These ladder drawings are executed with higher priority than high-
speed scan process drawings regardless of the scan cycle.

+ DWG.H (High-speed Scan Process Drawings)
This type of ladder drawing is used to perform motion control or high-speed I/O control.

* DWG.L (Low-speed Scan Process Drawings)
This type of ladder drawing is used for communications with HMIs and external devices as
well as for standard I/O control.

The following table lists the priority, execution conditions, and maximum number of drawings
for each type of ladder drawing.

Drawing Type Priority* Execution Condition eI Number el
Drawings
. Power ON (These drawings are executed
DWG.A (Startup Drawings) 1 once when the power supply is turned ON.) 64
External interrupt (These drawings are exe-
. cuted when a Dl interrupt or counter match
DWG.I (Interrupt Drawings) 2 interrupt is received from an Option Mod- 64
ule.)
DWG.H (High-speed Scan 3 Started at fixed intervals. (These drawings 1000
Process Drawings) are executed once every high-speed scan.) | ’
DWG.L (Low-speed Scan Started at fixed intervals. (These drawings
; 4 2,000
Process Drawings) are executed once every low-speed scan.)

* Drawings with lower numbers have higher priority.

E Creating User Programs
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4.1.1 Ladder Programs

€ Hierarchical Configuration

There are four types of ladder drawings: parent drawings, child drawings, grandchild drawings,
and operation error drawings.
» Parent Drawings
These drawings are automatically executed by the system program when the execution con-
ditions are met.

+ Child Drawings
These drawings are executed when they are called from a parent drawing with a SEE instruc-
tion.

» Grandchild Drawings
These drawings are executed when they are called from a child drawing with a SEE instruc-
tion.

+ Operation Error Drawings
These drawings are automatically executed by the system program when an operation error
OCCurs.

A parent drawing cannot call a child drawing from a different type of drawing. Similarly, a child
drawing cannot call a grandchild drawing from a different type of drawing. A parent drawing
cannot call a grandchild drawing directly. The parent drawing first must call the child drawing,
and then the child drawing must call the grandchild drawing. This is called the hierarchical con-
figuration of drawings.

The following figure shows the parent-child-grandchild structure in which a program is created.

Parent Child Grandchild User Functions
Drawing Drawings Drawings

bwa.O l——l DWG.O01 |——|DWG.DO1.01|
—‘DWG.DO1 .02 FUNC-001

FUNC-006

DWG.Onn DWG.01.03 FUNC-032

FUNC-064

U.

Note 1: O =A, I, H,orL
DWG notation: bwG.0O O. O

Grandchild drawing number

Child drawing number
Parent drawing type (A, I, H, or L)
Note 2: The following notation is used for operation error drawings.
DWG.O 00
Fixed value (00)

Parent drawing type (A, |, H, or L) of the
drawing where the error occurs
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The breakdown of the number of ladder drawings in each category is given in the following
table.

Number of Drawings

Drawi
RIS DWG.A DWG.I DWG.H DWG.L

Parent Drawings 1 1 1 1

Operation Error Drawings 1 1 1 1

Child Drawings
Grandchild Drawings

Total of 62 max. Total of 62 max. Total of 998 max. Total of 1,998 max.

There are separate functions that can be called from the drawings as required. Functions are
executed when they are called from a parent, child, or grandchild drawing with the FUNC
instruction. You can create up to 2,000 functions.

Information

Controlling the Execution of Drawings
Drawings are executed based on their priorities, as shown in the following figure.

Power ON

|

DWG.A .
(Startup Drawings)

J

Every high-speed scan Every low-speed scan Interrupt signal
| Batch output | | Batch output | DWG.I "2
N \ (interrupt drawing)
| Batch input | | Batch input |
N2 N2
DWG.H (high-speed DWG.L (low-speed scan Execution is continued
scan process drawing) process drawing) from the point before
\|/ \|, the interrupt.

*1. DWG.A drawings are executed immediately after the power supply is turned ON.

*2. When an interrupt signal is input, execution of the DWG.| drawing is given priority even if execution of a DWG.H
or DWG.L drawing is currently in progress.

Note: The parent drawing of each drawing is automatically called and executed by the system.

E Creating User Programs
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€ Execution Processing of Drawings

The drawings are executed by calling them from the top to the bottom, following the hierarchy
of the drawings. The following figure illustrates the execution processing of a high-speed scan
drawing (DWG.H).

Execution is started by the

system program when the
execution condition is met.

Parent Drawing Child Drawings Grandchild Drawings
DWG.H DWG.HO1 DWG.H01.01
SEE » SEE > Functions
HOA1 < HO1.HOA >
G FUNC 01
1
— END
END
END
et Execution is
< HO2 automatically
N~ ) started by the 00
An operation system. )
error OCCurs. i
7 T~
END FHCEND O < END

Note: 1. The parent drawing is automatically called and executed by the system. Child drawings and grandchild
drawings are executed by calling them from a parent drawing or a child drawing using the SEE instruction.

2. You can call functions from any drawing. You can also call functions from other functions.
3. If an operation error occurs, the operation error drawing for the drawing type will be started automatically.
4. Always specify 00 as the drawing number for operation error drawings.
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€ Scheduling the Execution of High-speed and Low-speed Scan Process
Drawings

High-speed scan process drawings (DWG.H) and low-speed scan process drawings (DWG.L)
cannot be executed at the same time. DWG.L drawings are executed during the idle time of
DWG.H drawings.

The period during which DWG.H drawings are executed is called the high-speed scan time.
The period during which DWG.L drawings are executed is called the low-speed scan time.

Low-speed scan time

.
- >

High-speed High-speed High-speed High-speed
scantime | scantime | scantime | scantime

/
Y
/
y
/
y
/
y

DWG.H
(high-speed | | |
scan process

drawing)
DWG.L
(low-speed | | | |
scan process

drawing)

Background |
processing*

I:l . Actual processing time during the scan

* Background processing is used to execute internal system processing, such as communications processing.

€ Setting the High-speed and Low-speed Scan Times

Use MPE720 version 7 and perform the procedure given below to set the high-speed and low-
speed scan times.

1. Stop the CPU Unit/CPU Module.

2. Click Scantime Setting in the My Tool View.
The following dialog box will be displayed.

Environment Setting @
71 System
771 Security High-speed Scan
= Setup Usze an MP2000 option module
System Setting Setting value  4.0000 ms (0. 1250ms-32.0000ms)
je gl Scan Time Setting *Setting unit: 0.125ms, 0. 25ms, 0, 5ms{0.5ms or more)
0o Ladc.ler Current Value  0.0830 ms 63 us
] Mo.tlon Maximum Value 0.0880 ms = us
71 Variable
Low-speed Scan
71 Monitor

1 Transfer Setting Value  200.0000 ms (2.0000ms-300.0000ms)
[ Print *Setting unit: 0.5ms
771 Message Current Value  0.0000 ms

Maximum Value  0,1000 ms

1. The operation of the application which depends at the scan time changes
' when change the setting value.
£3% 2 Please donot set setting value smaller than current value. The watchdog

rror oocurs,

3. When high-speed scan setting value is changed an the CPU with built-in
SVC, MECHATROLINK communication is reset and position data will be
reset a2 3 result, Executing ZRET/ZSET command after changing setting is
recommended to recover the position data.

4, When the high-speed scan time of an MP3000 machine controller is set to
less than 0.5 ms, the attached MP2000 option module will scan at 0.5 ms

Setting Value:  Enter the scan time settings.

Current Value: A value of 0.0 ms is displayed when the MPE720 is offline. Otherwise, the actual
processing times for the scans are displayed.

Maximum Value: The maximum processing time for the scan is displayed. You can set the maximum
value. The setting is retained until it is exceeded.

E Creating User Programs
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3. Enter the high-speed scan time in the Setting Value Box under High-speed Scan. Enter
the low-speed scan time in the Setting Value Box under Low-speed Scan.
The following table shows the possible set values and default values for each scan time.

ltem Possible Set Values Default
High-speed Scan Time 0.125 to 32 ms (in 0.125-ms increments) 4.0 ms
Low-speed Scan Time 2.0 to 300.0 ms (in 0.5-ms increments) 200.0 ms

Note: The possible set values and default values depend on the model. Refer to the user’s manual for the Mod-
ule you are using for details.

4. Click the OK Button.
The settings will be saved and the Environment Setting Dialog Box will close.

Observe the following precautions when setting the high-speed scan time and low-speed

@ scan time.

1. Set the scan set value so that it is 1.25 times greater than the maximum value.

Important If the scan set value is too close to the maximum value, the refresh rate of the MPE720 window
will noticeably drop and can cause communications timeout errors to occur. If the maximum
value exceeds the scan set value, a watchdog error may occur and cause the Machine Con-
troller system to shut down.

2. If you are using MECHATROLINK-II or MECHATROLINK-III, set values that are an integral mul-
tiple of the communications cycle. If you change the communications cycle, check the scan
time set values.

3. Do not change the scan set value while the Servo is ON. Never change the scan set value
while an axis is in motion (i.e., while the motor is rotating). Doing so may cause the motor to
rotate out of control.

4. After changing or setting a scan time, always save the data to flash memory.
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€ High-speed Drawing Operation Mode Settings
The high-speed drawing operation mode is the mode that is set for DWG.H drawings.

If no DWG.| drawings are used, select the high-speed mode. This optimizes the processing of
DWG.H drawings.

If DWG.| drawings are used, select the normal mode. If the high-speed mode is selected,
DWG.| drawings will not be executed.

High-speed scan cycle High-speed scan cycle
(SW00014) (SW00014)

-t
.

A\
A
\i

Current high-speed scan
time (SW00008)

A

High-speed scan
processing DWG.H DWG.H | DWG.H

!

When the high-speed operation mode is set:

High-speed scan cycle High-speed scan cycle
(SW00014) (SW00014)

Current high-speed
High-speed scan iscan time (SW00008)

processing - »

DWGH == | DWGH K== | DWGH k==

\ \

\
A
\

The current high-speed The current high-speed The current high-speed
scan time decreases. scan time decreases. scan time decreases.
(The scan overhead is (The scan overhead is (The scan overhead is
reduced.) reduced.) reduced.)

+ DWG.A, DWG.I, and DWG.L drawings do not have operation mode settings.
» The more often the following instructions are used, the greater the effect that the optimiza-
tion will have on DWG.H processing.

Information

Type Function

4t Rising-edge NO Contact
4l}-Falling-edge NO Contact
4 Rising-edge NC Contact
4 Falling-edge NC Contact
£ Rising-edge Pulse

= Falling-edge Pulse

o] Coil

©@Reverse Coll

Relay Circuit Instructions

-®| Rising-edge Detection Coil

-®| Falling-edge Detection Coil
) Set Coil
®) Reset Coil

+1Increment

Numeric Operation Instructions

-1Decrement

E Creating User Programs
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Perform the following procedure with MPE720 version 7 to set the high-speed drawing opera-
tion mode.

1. Select File — Environment Settings from the menu bar. Alternatively, click the System
Setting Icon on the My Tool View of the Start Tab Page. The Environment Setting Dialog
Box is displayed.

2. Select Setup — System Setting. The following dialog box will be displayed.
x|

-] System
-7 Security System Setting

= Setup
s St Write Protect IWritabIe 'l
: Scan Time Setting PCI Reset Signal IDisabIe 'l
o FTP Client
-7 Ladder D Register Clear when Start IDisabIe 'l
-1 Motion )
Battery C cti Connec
B0 © languses attery Connection ILCITITE_t 'l
-7 Variable High-speed drawing operation mode INormaI 'l
-7 Monitor
-7 Transfer Start measuring high-speed scan processing time IFrDm 1st scan (default) 'l
Print
-1 M”n Keep Latest Value(Mumber of scan of keep latest value
-] Message when abnormal input)
High-speed Input IZ 3: scan (1 to 255)
Low-speed Input IZ 3: scan (1 to 255)

Calender Setting

Date and Time 2019708701 16:28 5

[ ox | %o | wmw |

3. Select High-speed or Normal for the High-speed Drawing Operation Mode.
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Functions

Functions are executed when they are called from a parent, child, or grandchild drawing with
the FUNC instruction.

Functions can be freely called from any drawing. The same function can be called simultane-
ously from different types of drawings or different levels of drawings. You can also call functions
from other functions that you have created.

The use of functions provides the following merits:

» Easy user program modularization

» Easy user program creation and maintenance

You can use standard functions that are provided by the system, and you can define user func-
tions.

€ Standard System Functions

The following functions for communications and other purposes are provided as standard func-
tions in the system. You cannot change the system functions.

Symbol Function
COUNTER Counter
FINFOUT First-in First-out
TRACE Trace

DTRC-RD Read Data Trace
MSG-SND Send Message

MSG-SNDE Send Message Extended
MSG-RCV Receive Message
MSG-RCVE Receive Message Extended
MOTREG-W | Write Motion Register
MOTREG-R Read Motion Register

€ User Functions
You can freely program the body of a user function and program the user function definitions.
The maximum number of user functions is 2,000 drawings.

E Creating User Programs
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412 Motion Programs

A motion program is a program that is written in a text-based motion language.
There are two types of motion programs.

Designation
Type Method Features Number of Programs
* Main programs are called | You can create up to 512 motion
MPMODOO from a DWG.H drawing. programs, including the following
Main programs ([O00-1 to 512) |° Main programs are called programs:
from the M-EXECUTOR Pro- | « Motion main programs
gram execution definitions. » Motion subprograms
MPSOOO Subprograms are called from | * Sequence main programs
Subprograms (0001 to 512) | a main program. + Sequence subprograms

Note: There are cases when the M-EXECUTOR cannot be used. Refer to the following section for details.
Iz The M-EXECUTOR (page 4-26)

unique number for each program.
» Motion program numbers are given in the form MPMODOO or MPSOOO.
Important » Seqguence program numbers are given in the form SPMOOO or SPSOOO.

2. The number of motion programs that can be executed simultaneously depends on the model
of the Machine Controller. If the number of simultaneously executable programs is exceeded,
an alarm will occur (No System Work Available Error).

» The No System Work Available Error is indicated by bit E in the Status Flags of the motion
program.

c@ 1. The same numbers are used to manage the motion programs and sequence programs. Use a

Motion Subprograms
Subprograms are created to perform common operations. They help minimizing the number of
program steps and allow efficient use of memory.

Term Main program Main program Main program

MPMO0O01 MPMO002 MPMO003

Call
(MSEE)

The common
MPS010 process is
written as a
subprogram.
Subprogram
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Motion Program Execution
Motion programs are called with an MSEE instruction from a ladder program in an H drawing.

You can also register the motion program in the M-EXECUTOR (Motion Executor) to call it.
Refer to the following section for details.
I The M-EXECUTOR (page 4-26)

Information

After you create the motion program, place a Call Motion Program (MSEE) instruction in the
ladder program of an H drawing. Motion programs can be called from any H drawing, regard-
less of whether it is a parent, child, or grandchild drawing.

The following figure shows an execution example.

Execution is started by the

system program when the
execution condition is met.

Parent drawing Child drawing Grandchild drawing Motion programs
DWG.H DWG.HO1 DWG.HO01.01 MPMO01
SEE SEE H01.01 T—» VEL [a1]5000 [b1]..
HO1 < FMX T10000000;
MSEE 4—p IACT25;
MPMOO1 IDC T30,
MOV [a1]300. [b1]..
MVS [a1]200. [o1]..
DEND

END

MPMO002
MSEE
MPMO002
— | DEND END
Subprogram
MPMO03 prog
MSEE MPS101
MPMO003
MSEE
MPS101
DEND END RET

The ladder instruction in the H drawing is executed every high-speed scan cycle according to
the hierarchical organization of parent-child-grandchild drawings.

The above programming only prepares for execution of the motion program. The motion pro-
gram is not executed when the MSEE instruction is inserted. To start the motion program after
inserting the MSEE instruction, use a control signal to turn ON the Request for Start of Program
Operation.

The motion program is executed in the scan cycle, but unlike ladder programs, the entire pro-
gram is not executed in a single scan. Execution of motion programs is controlled by the sys-
tem.

Information. ' ne following points must be taken into consideration when executing motion programs.

» Motion programs that are registered in the M-EXECUTOR cannot be executed with MSEE
instructions.

» More than one instance of the same motion program (i.e., the same program number) can-
not be executed with MSEE instructions.

» Subprograms (MPSOOMO) cannot be executed with MSEE instructions in a ladder program.
You can call subprograms only from motion programs and motion subprograms
(MPMOOO and MPSOONO).

» You cannot call the same subprogram more than once at the same time.

» Sequence programs (SPMOOO and SPSOOMO) cannot be called with MSEE instructions
from a ladder program for the CPU-03 or CPU-04.

E Creating User Programs
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Specifying Motion Programs

There are two methods that you can use to specify motion programs.
- Calling the motion program by specifying it directly

+ Calling the motion program by specifying it indirectly

These two methods are described below.

€ Calling the Motion Program by Specifying It Directly

Direct designation is used to call a motion program by specifying its program number
(MPMOOO) directly.

To call the motion program from a ladder program with the MSEE instruction, specify the pro-
gram number in the Program Number operand of the MSEE instruction.

MPMOO1
Call Motion Program Instruction > ABS;
MOVIX] _[Y] _
B« [[WProgram HI[ATData
WSEE 00001 DADODOO [ MVS[X] _[] _F
.—‘ IOW MB0001
MOV[X] _[Y] _
MPM number
Ladder Program Motion Program

€ Calling the Motion Program by Specifying It Indirectly
Indirect designation is used to call a motion program by specifying its number in a register.

In this method, the program (MPMODOO) whose number is the same as the value that is stored
in the register is called.

To call the motion program from a ladder program with an MSEE instruction, use the Program
Number operand of the MSEE instruction to specify the M or D register that indirectly desig-
nates the motion program.

MPMO003
O 3 Call Motion Program Instruction - ABS;
MOVIX] _[Y] _
Setting device E=[["Frogram WI[A] D=tz
i b HEEE mMWaozon paooooo R MVSIX] _[Y]_F
D IOW MB00O1
The value is stored
in the MWO00200 MOV[X] _[Y] _
register. Register address
(MW00200 = 3)

Ladder Program Motion Program
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Work Registers
Work registers are used to set and monitor motion programs.

The first work register for a motion program that is called with an MSEE instruction is specified
in the MSEE instruction in the ladder program. The following figure shows the structure of the
work registers.

B = | Program HI[ATData

HSEE nonot panoonn First work register

— (M register or D register)

Work Register Contents
1st register Motion Program Status Flags
2nd register Motion Program Control Signals
3rd register Interpolation Override
4th register System Work Number

€ Motion Program Status Flags

The Motion Program Status Flags give the execution condition of the motion program. The fol-
lowing table describes the meanings of the Status Flags.

Bit No. Status
0 Program is being executed.
Program is paused.

Program is stopped due to a stop request (for system
use).

Reserved for system.

Program single-block execution is stopped.
Reserved for system.

Reserved for system.

Reserved for system.

There is a program alarm.

Execution is stopped at a breakpoint.
Reserved for system.

The program is in Debug Mode (EWS debugging).
Program Type, 0: Motion program

Start Request History

No System Work Available Error
Execution Scan Error

Main Program Number Limit Exceeded Error

—_

T M | OO0 T > oo Nool~w| N

Note: If a program alarm occurs, motion program error information is provided in the Motion Alarm Dialog Box and
in the S registers.

E Creating User Programs
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€ Control Signals

To control the execution of a motion program, you must input program control signals (Request
for Start of Program Operation, or Request for Stop of Program, etc.). The following table
describes the control signals for motion programs.

Bit No. Signal Name Signal Type

0 Request for Start of Program Operation Differential or NO contact input
1 Request for Pause of Program NO contact

2 Request for Stop of Program NO contact

3 Program Single-block Mode Selection NO contact

4 Program Single-block Start Request Differential or NO contact input
5 Alarm Reset Request NO contact

6 Request for Start of Continuous Program Operation Differential or NO contact input
7 Reserved for system. -

8 Skip 1 Information NO contact

9 Skip 2 Information NO contact

A Reserved for system. -

B Reserved for system. -

C Reserved for system. -

D System Work Number Setting*! NO contact

E Interpolation Override Setting*? NO contact

F Reserved for system. -

*1. System Work Number Setting
» When the Motion Program Is Registered in M-EXECUTOR:
The system work number cannot be specified. The system will use the definition number as the system work
number.
» When a Motion Program Is Called from a Ladder Program with an MSEE Instruction:
OFF: The system will use an automatically acquired system work number.
The system work number will be different each time.
ON: The work number that is specified by the system will be used.
However, if the work number is assigned to the M-EXECUTOR, a No System Work Available Error
(Status Flag Bit E) is reported.

*2. Interpolation Override Setting
OFF: The interpolation override is always 100%.
ON: The interpolation override in the parameter setting is used.

Note: 1. Use the specified signal types for the ladder program inputs.

2. If the Request for Start of Program Operation control signal is ON when the power supply is turned ON, the
motion program with the specified program number will be executed.
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B Motion Program Control Signals Timing Chart
Timing chart examples for axis operations and status flags after a control signal is input are
provided below.

» Request for Start of Program Operation

Control signal: Request for Start of

Program Operation i

_ L

Status flag: Program Executing

Axis operation: Pulse distribution

* Request for Pause

Control signal: Request for Start of
Program Operation '

Control signal: Request for Pause of |

Program

-

Status flag: Program Executing 1 scan*

Status flag: Program Paused

\f
:

7

* Status flags related to control signal input are updated after one scan.

Axis operation: Pulse distribution

» Request for Stop

Control signal: Request for Start of —l_l
Program Operation

Control signal: Request for Stop of Program —'—l—l

Control signal: Program Reset and
Alarm Reset Request

Status flag: Program Executing —I

|

Status flag: Program Stopped for Stop 4_’, ”‘
Request 1 scan;
| — |<_-
Status flag: Program Alarm i 1 scan*

Axis operation: Pulse distribution for I

Interpolation instruction

Axis operation: Pulse distribution for
Positioning instruction

)

Axis operation: Pulse distribution for Zero
Point Return instruction

* Status flags related to control signal input are updated after one scan.

E Creating User Programs
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* If a Motion Program Alarm Occurs

Control signal: Request for Start of
Program Operation

Control signal: Program Reset and Alarm
Reset Request

Status flag: Program Executing

Status flag: Program Alarm

Axis operation: Pulse distribution for
Interpolation instruction

Axis operation: Pulse distribution for
Positioning instruction

LT

Axis operation: Pulse distribution for
Zero Point Return instruction

* Status flags related to control signal input are updated after one scan.

a 1. If the Request for Stop of Program control signal is turned ON while the axis is being con-
@ trolled for a motion language instruction, an alarm will occur.
2. If the Request for Stop of Program control signal is turned ON while the axis is being con-
Important trolled for an interpolation motion language instruction, the axes will stop immediately. To per-
form a deceleration stop, use the Request for Pause of Operation control signal.
3. The Request for Pause of Program control signal is not acknowledged while a Zero Point
Return (ZRN) instruction is being executed. To stop the operation, use the Request for Stop of
Program control signal.

4. If a motion program alarm occurs while an axis is in motion, the axis stops immediately.

@ Interpolation Override

The interpolation override is used to change the output ratio of the axis movement speed refer-
ence for interpolation motion language instructions.

Set the override value to use when executing interpolation instructions (MVS, MCW, MCC, or
SKP).

The interpolation override is valid only when bit E (Interpolation Override Setting) in the control
signals is ON.

The setting range of the interpolation override is O to 32,767.
Unit: 1 =0.01%

€ System Work Numbers

When you call a motion program from a ladder program with the MSEE instruction, set the sys-
tem work number to use to call the motion program. This system work number is valid only
when bit D (System Work Number Setting) of the control signals is ON.

Setting range: 1 to 32

2 When using MSEE instructions in ladder programs along with the M-EXECUTOR, do not specify

@ the system work numbers that are for the M-EXECUTOR in the MSEE instructions in the ladder
programs. If you specify one, a No System Work Available Error will occur.

Important ~ System work numbers for the M-EXECUTOR: 0 to the set value of the number of program defini-
tions

You cannot set the system work numbers when you use the M-EXECUTOR. The system will

Information s
use system work numbers that are the same as the definition numbers.
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Using the Work Registers

The work registers for motion program are used differently depending on whether the motion
program is called from a ladder program using an MSEE instruction, or the motion program is
registered in the M-EXECUTOR program execution definitions.

This section describes these two methods.

€ When the Motion Program Is Called from the Ladder Program with an
MSEE Instruction

When a motion program is called from the ladder program with an MSEE instruction, the
motion program is controlled by either a sequence program or a ladder program.

To use this method, include the MSEE instruction in a ladder H drawing. In this case, the MSEE
work registers are used to set and monitor the motion program.

The following figure shows a setting example.

T External Ladder Control Signals MSEE work
T ) register
—/"T— e Start operation address
N * Pause
e Stop Etc. DAXXXXX Status
DAXXXXX+1 Control Signals
@ DAXXXXX+2 Interpolation Override
DWG.H DAxxxxx+3 | System Work Number
x: Decimal number . .
Ladder diagram that controls Exec.utlon Control with
the motion program Motion Management
Accessing the MSEE
E(> [ work registers ':> MPMOOT
VEL [a1] 5000 [b1]..
E & [[WProgram HI[A]Data FMX T10000000;
HeEE 0a00L | DADDB0OS—— Address of first MSEE IAC T25;

work register DG T30;

MOV [a1] 300. [b1]..
MVS [a1] 200. [b1]..

Motion program number

END END

Ladder Program Motion Program

The next page shows an example of a ladder program that controls the motion program.
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B |Ladder Program Example

H : Main Program
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Monitoring the Execution Information on the Motion Pro-
gram with S Registers

You can monitor execution information on the motion program with the S registers (SW03200
to SW05119 and SW08192 to SW09215).

The execution information is monitored differently, depending on whether the motion program
is called from a ladder program with an MSEE instruction, or the motion program is registered
in the M-EXECUTOR program execution definitions.

This section describes these two monitoring methods.

€ When the Motion Program Is Called from the Ladder Program with an
MSEE Instruction
When a motion program is called from the ladder program with an MSEE instruction, the moni-

toring method depends on the setting of bit D (System Work Number Setting) in the Motion
Program Control Signals.

| then Bit D (System Work Number Setting) in the Motion Program Control Signal Is
N

The execution information is reported in the Work n Program Information registers (SW03264 to
SW05119 and SW08192 to SW09215).

For example, if the system work number is 1, you can monitor the execution information of the
motion program with the Work 1 Program Information registers (SW03264 to SW03321).

B When Bit D (System Work Number Setting) in the Motion Program Control Signal Is
OFF

The system automatically determines the system work number to use. You can check the work

numbers that are in use in the Active Program Numbers registers (SW03200 to SW03215).

For example, to monitor the MPMO0O1 motion program and SW03202 is 001, that means the

system number is 3. You can therefore monitor the execution information of the MPMQO1
motion program using the Work 3 Program Information registers (SW03380 to SW03437).

€ When the Motion Program Is Registered in M-EXECUTOR Program
Execution Definitions:

When the motion program is registered in the M-EXECUTOR program execution definitions, the
system work number will be the same as the definition number.

For example, if the motion program is registered with definition number 3, system work number
3 will be used. In this case, you can monitor the execution information of the motion program
with the Work 3 Program Information registers (SW03380 to SW03437).

Refer to the following section for the register ranges for the motion program execution informa-
tion.

E Creating User Programs
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4.1.2 Motion Programs

B Register Ranges for Motion Program Execution Information

SW03200

SW03232

SW03264
SW03322
SW03380
SW03438
SW03496
SWO03554
SW03612
SW03670
SW03728
SW03786
SW03844
SW03902
SW03960
SW04018
SW04076
SW04134
SW04192
SW04250
SW04308
SW04366
SW04424
SW04482
SW04540
SW04598
SW04656
SW04714
SW04772
SW04830
SW04888
SW04946
SW05004
SW05062

Active Program Numbers
(the numbers of the currently
executing main programs)

16w

Program Execution Bit

(ON if execution is in progress.) -

Work 1 Program Information 58 W
Work 2 Program Information 58 W
Work 3 Program Information 58 W
Work 4 Program Information 58 W
Work 5 Program Information 58 W
Work 6 Program Information 58 W
Work 7 Program Information 58 W
Work 8 Program Information 58 W
Work 9 Program Information 58 W
Work 10 Program Information 58 W
Work 11 Program Information ~ 58 W
Work 12 Program Information ~ 58 W
Work 13 Program Information ~ 58 W
Work 14 Program Information ~ 58 W
Work 15 Program Information 58 W
Work 16 Program Information 58 W
Work 17 Program Information 58 W
Work 18 Program Information ~ 58 W
Work 19 Program Information ~ 58 W
Work 20 Program Information ~ 58 W
Work 21 Program Information ~ 58 W
Work 22 Program Information 58 W
Work 23 Program Information ~ 58 W
Work 24 Program Information 58 W
Work 25 Program Information 58 W
Work 26 Program Information 58 W
Work 27 Program Information ~ 58 W
Work 28 Program Information 58 W
Work 29 Program Information ~ 58 W
Work 30 Program Information 58 W
Work 31 Program Information ~ 58 W
Work 32 Program Information 58 W

SW032()
SW(Q3201
03202
SW03203
SW03204
SW03205
SW03206
SW03207
SW03208
SW03209
SW03210
SW03211
SW03212
SW03213
SW03214
SW03215
SW03216
SW03217
SW03218
SW03219
SW03220
SW03221
SW03222
SW03223
SW03224
\W03225
03226
3227
SW03228
SWO032%9

SWO03R3
SW03231

SW03232
SW03233
SW03234
SW03235
SW03236
SW03237
SW03238
SW03239
SW03240
SW03241
SW03242
SW03243
SW03244
SW03245
SW03246
\W03247
\W03248
S\V03249
SW03250
SW03251
SWH3252
SW(03253
SW0§254
SWO03p55
SWO03256
SW03267
SW03258
SW0325
SW0326
SW03261
SW03262
SW03263

Number of Program Using Work Number 1

Number of Program Using Work Number 2

Number of Program Using Work Number 3

Number of Program Using Work Number 4

Number of Program Using Work Number 5

Number of Program Using Work Number 6

Number of Program Using Work Number 7

Number of Program Using Work Number 8

Number of Program Using Work Number 9

Number of Program Using Work Number 10

Number of Program Using Work Number 11

Number of Program Using Work Number 12

Number of Program Using Work Number 13

Number of Program Using Work Number 14

Number of Program Using Work Number 15

Number of Program Using Work Number 16

Number of Program Using Work Number 17

Number of Program Using Work Number 18

Number of Program Using Work Number 19

Number of Program Using Work Number 20

Number of Program Using Work Number 21

Number of Program Using Work Number 22

Number of Program Using Work Number 23

Number of Program Using Work Number 24

Number of Program Using Work Number 25

Number of Program Using Work Number 26

Number of Program Using Work Number 27

Number of Program Using Work Number 28

Number of Program Using Work Number 29

Number of Program Using Work Number 30

Number of Program Using Work Number 31

Number of Program Using Work Number 32

Program Execution Bits

MPO016(Bit F) to MPLI001(Bit O

MPO032(Bit F) to MPLIO17(Bit O

MPLOI064(Bit F) to MPLI049(Bit O

)
)
MPLI048(Bit F) to MPLIO33(Bit 0)
)
)

MPO080(Bit F) to MPOI065(Bit O

MPLO096(Bit F) to MPLI081(Bit 0)

MPO112(Bit F) to MPLI097(Bit O

MPO128(Bit F) to MPOI113(Bit O

MPOI160(Bit F) to MPLI145(Bit O

MPO176(Bit F) to MPOI161(Bit O

)
)
)
)
)
MPOI144(Bit F) to MPOI129(Bit 0
)
)
)
)
)

MPO224(Bit F) to MPOI209(Bit O

MPO240(Bit F) to MPO225(Bit O

MPO272(Bit F) to MPO257(Bit O

(
(
(I
(
(I
(
MPO192(Bit F) to MPO177(Bit O
(
(
(I
(
(
MPO288(Bit F) to MPO273(Bit O

)
)
)
)
)
)
MPOI208(Bit F) to MPOI193(Bit 0)
)
)
)
)
)
)

MPO304(Bit F) to MPO289(Bit O

MPO320(Bit F) to MPO305(Bit 0)

MPO336(Bit F) to MPO321(Bit O

MPO352(Bit F) to MPO337(Bit O

MPO384(Bit F) to MPOI369(Bit O

MPO400(Bit F) to MPLI385(Bit O

MPO416(Bit F) to MPI401(Bit O

)
)
)
)
)
MPO368(Bit F) to MPO353(Bit 0
)
)
)
)
MPO1448(Bit F) to MPO433(Bit O

MPO464(Bit F) to MPI449(Bit O

)
)
)
)
)
)
)
)
)
)

MPO480(Bit F) to MPLI465(Bit O

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
MPO256(Bit F) to MPLI241(Bit 0,
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

MP496(Bit F) to MPLI481(Bit 0)

(
(
(I
(
(
MPO432(Bit F) to MPI417(Bit O
(
(I
(
(
(

MPO512(Bit F) to MPOI497(Bit 0)

Note: Ois M or S.




4.1

User Program Types and Execution Timing

® Contents of Work n Program Information

+0

+1

+2

+5

+8

+11

+14

+17

+20

+23

+26

+28

+30

+32

+34

+36

+38

+40

+42

+44

+46

+48

+50

+52

+54

+56

Work n Program Information

Program Status

Program Control Signals

Parallel Fork O Information 3W
Parallel Fork 1 Information 3w
Parallel Fork 2 Information 3w
Parallel Fork 3 Information SW
Parallel Fork 4 Information 3W
Parallel Fork 5 Information 3W
Parallel Fork 6 Information 3W
Parallel Fork 7 Information 3W
Logical Axis 1 Program Current Position 5 \y
Logical Axis 2 Program Current Position 2w
Logical Axis 3 Program Current Position 5y
Logical Axis 4 Program Current Position 2 W
Logical Axis 5 Program Current Position 2
Logical Axis 6 Program Current Position 2 W
Logical Axis 7 Program Current Position 2 W
Logical Axis 8 Program Current Position 2 W
Logical Axis 9 Program Current Position 2w/
Logical Axis 10 Program Current Position 2 W
Logical Axis 11 Program Current Position 2 vy
Logical Axis 12 Program Current Position 2 W
Logical Axis 13 Program Current Position 2 \v
Logical Axis 14 Program Current Position 5y,
Logical Axis 15 Program Current Position 2 W
Logical Axis 16 Program Current Position 2

4.1.2 Motion Programs

Active Program Numbers

Current Block Number

Alarm Code

E Creating User Programs
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4.1.3 Sequence Programs

413 Sequence Programs

A sequence program is written in a text-based motion language.
There are two types of sequence programs.

Features

Number of Programs

Main programs are called from
the M-EXECUTOR program
execution definitions.

Designation
Type Method
. sPMOOO
Main programs |\ mag—1 1o 512)
sPsOO0O
Subprograms (O0O0O=1to 512)

Subprograms are called from

a main program.

You can create up to 512 motion
programs, including the following

programs:

» Motion main programs

» Motion subprograms

» Sequence main programs
« Sequence subprograms

Important

Use a unique number for each program.
» Motion program numbers are given in the form MPMOOO or MPSOOO.
» Sequence program numbers are given in the form SPMOOO or SPSOOO.

e@ The same numbers are used to manage the sequence programs and motion programs.

Sequence Program Execution
A sequence program is executed by registering it in the M-EXECUTOR execution definitions.

The sequence programs are executed in ascending order.

The following figure shows an execution example.

M-EXECUTOR Program Execution Definitions

K D] Execution type | Settine | Program |
= | Sequence proeram(Start) Direct SPMO0
1 | Sequence programiH-scan) * |Direct SPMO02
2 1 |Sequence program(H-scan) * |Direct SPMO03

Sequence Programs

SPMO001

IF MWO000<32767;
MWO000=MWO000+1;
ELSE;

MWOOQO;

IEND;

END

SPMO002

END

SPMO003

Subprogram

4 SSEE

SPS101

END

SPS101 <

RET

If the execution type is set to an H-scan sequence program or L-scan sequence program, then
the program will be executed as soon as the definition is saved. If the execution type is set to a
startup sequence program, then the program will be executed the next time when the power

supply is turned ON.
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4.1.3 Sequence Programs

Specifying Sequence Programs
Sequence programs must be specified directly. Indirect designations cannot be used.
Specify the program number of the sequence program to execute (SPMOOO).

Sequence Program

M-EXECUTOR Program Execution Definitions - SPMO0O01
M D| Execution tvpe | Setting | Program | IF MW000<32767,
= | Sequence programistart? Direct - EA&/;(E)(.)O:MWOOOH;
1 | Sequence programtH-scan? ;IDireu:t SPMO0T MWObO;
IEND;

Work Registers

Work registers are used to monitor sequence programs.

The work registers have Status Flags inside the M-EXECUTOR control registers, in the same

way as motion programs that are registered in the M-EXECUTOR.

€ Sequence Program Status Flags

The Sequence Program Status Flags give the execution condition of the sequence program.

The following table describes the meanings of the Status Flags.

Bit No.

Status

Program is being executed.

Reserved for system.

Reserved for system.

Reserved for system.

Reserved for system.

Reserved for system.

Reserved for system.

Reserved for system.

There is a program alarm.

Execution is stopped at a breakpoint.

Reserved for system.

The program is in Debug Mode (EWS debugging).

Program Type, 1: Sequence program

Start Request History

Reserved for system.

MM OO0 W > o o N w2l

Reserved for system.

Information

Sequence Program Alarms

If an error is detected when a sequence subprogram is called with an SSEE instruction, bit 8
(Program Alarm) turns ON. When the error is removed, this bit turns OFF.

The following errors can occur.

» The called program is not registered.

» The called program is not a sequence program.

» The called program is not a subprogram (a main program was called).

» Called Program Number Limit Exceeded Error

» Too Many Nesting Levels Error

E Creating User Programs
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414 The M-EXECUTOR

This section describes the functionality of the M-EXECUTOR Motion Executor and the contents of its various
displays.

@ The M-EXECUTOR is a software module that executes motion and sequence programs.

Term

Introduction

The M-EXECUTOR provides the following merits:

» Motion programs can be executed without using a ladder program.
Motion programs can be executed without placing MSEE instructions in the ladder programs.

Information It is still possible to use MSEE instructions in the ladder programs.

» Motion programs can be controlled without using the ladder programs.
Motion programs can be controlled directly from a host PLC.

» Sequence control can be written in motion language.
A sequence program can be used in place of a ladder program.
Refer to the following manual for instructions that can be used in sequence programs.
(71 MP3000 Series Motion Programming Manual (Manual No.: SIEP C880725 14)

Information. ' n€ execution of a sequence program is completed in one scan.
Sequence programs are written using the same text-based language as motion programs.

Specifications

€ Programs That Can Be Registered in the M-EXECUTOR
The following programs can be registered in the M-EXECUTOR:

Program Type Number of Registered Programs
Motion programs 32%*
Startup 1
Sequence Interrupt Not possible
programs H scan 32%
L scan 32%

* Total: 32 programs

4-26
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€ Program Control Methods

You can use the following control methods for the programs that are registered in the M-EXEC-

UTOR:

4.1.4 The M-EXECUTOR

Iltem

Motion Programs

Sequence Programs

Execution method

Sequential execution

Startup: Event execution
H scan: Scan execution
L scan: Scan execution

System work

The same number is used for the definition number and system work
number (the number of program definitions is set on the MPE720).

Program designation method

Direct designation or indirect desig-
nation

Direct designation

Program execution method

Register the program in the defini-
tions or turn ON the start signal.

Execution is started when the pro-
gram is registered in the definitions.

Interpolation Override Setting

Supported.

Not supported.

I/0 link definitions

Supported.

Not supported.

Motion program status reporting
in S registers

Supported.

Number of parallel forks

1 to 8 (main: 4 forks, sub: 2 forks) ‘

Error diagram execution when an
operation error occurs

Supported.

Using the M-EXECUTOR

Set the M-EXECUTOR
(enable the M-EXECUTOR).

’ IZ Initializing the M-EXECUTOR (page 4-28)

A 4

Set the detailed settings
for the M-EXECUTOR.

] I3 M-EXECUTOR Detail Settings (page 4-32)

A 4

Create the motion programs.

A 4

Register program execution.

A 4

Programs are executed.

N N N

)
)
)

Ig Creating Motion Programs (page 4-37)

I Registering Program Execution (page 4-38)

E Creating User Programs

4-27



4-28

4.1 User Program Types and Execution Timing

4.1.4 The M-EXECUTOR

Initializing the M-EXECUTOR
Use the following procedure to initialize the M-EXECUTOR.

1. Click the Module Configuration Button on the My Tool View.

Ele Edt Wew Onlne Compile Debug Window Help
DESE% TR o AAERR GG AL o ke ihuD e Bl
ihTE BUS § % eoo DR E£Fo D& <==+z>sEalixc]
; AT |

MP2200-03 ETHERNET[1] IP192.168.1.1 CP!

Setup  Programming  Monitor  Transfer
Engi ing builder Print builder
Ladder 3 X
‘j = % Histary [*1% My bool
Program
I[11)[mMPzz00-03]
“.= [ Ladder program
[E] High-speed
[ Low-speed Connection / s Setup Test Run
[ start Disconnection wiizard

Auis Monitor Create New Open Ladder Create New Open Mation
Ladder Program Pragram Mation Program Praogram

-
(o] &

Diive Control System Setting Transfer

Electronic Cam Loggingl Loaging2.
Toal

[ElLadder |[E]Mation |[TTI5ystem

Farce Coil List

The Module Configuration Tab Page will be displayed.

MC-Canfiguratar (MP2200-03] - [Module Canfiguration : [MP2200-03]]
File Edit View ‘Window Help

“ Online | MP2200-03 P ETHERNET[1] IP192.168.1.1 CPU-RUN

Work Space > I

Jill"Module Configuration : [MP2200-03]% |

[ hFz200-03 . —

- File Edit Online ‘ Self Configuration

Save to project | [ Setting | NRead [Muwhite | YA modules ¥l specified module

Circuit NofAxisAddrass

hodule Function ModuleiSlave Status

Motion Reaister

JMDEFINED —
— UNDEFIMED —

Driving
Briding <l Circuit Mol 1 8000-87FFH] -~
| CPU-03([Drivir e
it I L) %cmn St . — =
218IF4 Driving == Cireuit Mol 1 — =
| — UNDEFINED — —
11 [ sve-01(Driving] Driving & Circuit Mol 1 8000 - 87FFFIH] E
— UNDEFINED ——] ==
— UNDEFINED —[—] —
14 — UNDEFINED —[—] —
UNDEFINED —[—] —
— UNDEFINED ——] =
UNDEFINED —[—] —
EXI0IF[Driving] 11 EXID Driving

= 1 ==
!1

start| Y a24(pa)-b - Paint | W dami - paint | % damiz - paint | 03 wpe720 ver 7 - sa... C_Configurator [....

[« BB a08pm
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4.1.4 The M-EXECUTOR

2. Double-click the UNDEFINED cell in row 05 of the Function Module/Slave Column.

&= M C-Configuratar 2200-03 [MP2200-03] - [Module Canfiguration]

File Edit View ‘Window Help

ETHERNET[1] 1P192.168.1.1 CPU-RUN

Work Space - I

| T Modue Contiouat
File Edit Online | Self Configuration
Save to project | ESeﬂmg | ™ Read ¥ Write Y[ &Nl madules ¥ zpecified module
1 } Circuit Moifsstddress | =
Edit todule Function Module/Slave Status Maotion Register
| Edit. |
Status
CPL Drriving
%’i SWR Drriving M Circuit Mo2 1 8800 - 8FFFH]
008 CPU-03 [Drivi e
8 L) %3 CARD Driving 2 2 —
Fﬂ 218IFA Drriving EQE Circuit Mol 1 —
SWC-01([Driving] Drriving A Circuit Mol 1 8000 - 87FFH]
02 — UNDEFINED ~—] —
1 — UNDEFINED ——] —
04 — UNDEFINED ——] =
— UNDEFINED —[—] —
— UNDEFINED —[—] =
07 — UNDEFIMED ——] —
ﬂEXIOIFDriV\ng] 1 EXID Ditiving Fi 1 EE
— UNDEFINED —
— UNDEFINED — x
»

i —

i#start| [T meevz0 ver.7 - 2200-05 ... | [T meEz0 ver 2 - [crui-2o... |[[2] MC- Configuratar 220... MC-Configurator [CPU-2... | 1§ untitied - Paint |

|
« B s01em

The Function Module Dialog Box will be displayed.

3. Select M-EXECUTOR and click the OK Button.

53] MC-Configuratar 2200-03 [MP2200-03] - Module Configuration]

File Edit View ‘Window Help

ENENEEN |

Work Space

" Jill Module Confi i

a [ 220008

UNDEFINED

CPU-03[—]

* modu\e |

List | lcons

Circuit MoffxisAddress Mation Regist =
otion Registel
¢

File Edit Online Self Configuration
i, b
Save to project ESeﬂmg | Funetion Medule
4
Edit Maodule
) | Edit o
Status

@ Circuit Mo2 1 800 - BFFF[H]
25 Circuit Mol 1 _
@ Circuit Mo 1 £000- 37FFH]

Program Control Function

UNDEFINED —
EFIMED

-
o

Vi

i —

it;'startl [IE} mPE720 ver. 7 - 2200-03 ... "@ MC-Configurator 220... E‘ 4-27(P11)-b.PNG - Paint | I3 manual

« F55PM

| | 4-26(P10)-b.PHG - Wind. ..
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4.1.4 The M-EXECUTOR

4. Verify that M-EXECUTOR is displayed in row 05, and double-click M-EXECUTOR.

Information If M-EXECUTOR is displayed, then the M-EXECUTOR is properly assigned.

BB & Configurator 2200-03 [MP2200-03] - [Module Configuration]
File Edit Yiew ‘Window Help

MP2200-03 F:\Documents and Settings\user1)Desktop|2200-03.¥MWF

Work S ~
A _ | Tl "Module Confi
o
&l/z200.03 File Edit Online Self Configuration
& Save to project | EE Seting | TRead Mwrite | YAl madules Yl specified maduls |
‘ o] A ] i Circuit Mo/édsaddress FistenEe =
x odule unction odule/olave atus otion Register
e 2
Status-—|
— ll Cirouit No2 1 BEDD - BFFF[H]
B — &5 Circuit Mot 1 —
>_ . - _
| Sl Circuit Mo B000 - B7FF(H)
J s -

The M-EXECUTOR Definition Dialog Box will be displayed.

File

M-EXECUTOR definition SlES|

Mew File:

Far Help, press F1

[ T
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5. Click the OK Button.
The Detail Definition Dialog Box will be displayed.

4.1.4 The M-EXECUTOR

£l
File  Wiew
PT#.— CPU#:— II]I]CI]I]-I]I]C3F
M-EXECUTOR List) Individual display | Pragram definition number |8 vl iml
Program definition | Allocation Contral register I
Mo o] E xecution type | Setting method | Program | E xecution monitor register(S register
- Sequence program(Start) Direct - -
1 -
2 -
3 -
1 =
5 -
B -
7 -
a8 -
4 |_’|—|
Mg File

For Help, press F1

| | |
1 I

6. Select File - Save from the toolbar.
The M-EXECUTOR definitions will be saved.

7. Verify that Driving is displayed in the Status cell of the M-EXECUTOR row in the Module
Configuration Tab Page.

Information

MC-Configurator 2200-03 [MP2200-03] - [Module Configuration]

i Fils

Offline

Edit View Window Help

If Driving is displayed, the M-EXECUTOR is enabled.

MPZ2200-03 F:

B G E

Work Space

5 B ozon0s

J8ll Module Configurationx

File Edit Online Self Configuration
Savetn project | [ Setting | vin il
1 : Circuit MofdxisAddress ]
. hadule Function hModule/Slave Status " hdotion Registe
Edit Start upied circ
| Edit | (%)
Status E
o1 cPU Driving — — — ®©
(@)}
D2 svR Diriving W Cireuit Ma2 1 8800 - BFFFIH) o
o
(%) CPU-03—] 03 CARD Driving — — — >
7}
04 218IFA Driving &5 Circuit Mol 1 2= 2
1 (o))
N c
{05 M-EXECUTOR Drivi ) == == = =
0 riving 8
01 [\ sve-01—] 01 [+ 5vet Diriving W Cireuit Mal 1 8000 - B7FFIH) 6
02 — UNDEFINED ——] —
102 — UNDEFINED ——) —
04 — UNDEFINED ——] —
|05 — UNDEFINED ——] —
06 — UNDEFINED ——] —
07 — UNDEFINED ——] — B
06 [ Ex101F—] 1 EXIO Driving == 1 =
| .
i L2
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M-EXECUTOR Detail Settings

The detailed settings for the M-EXECUTOR are performed on the Module Configuration Tab
Page and the Detail Definition Dialog Box.

This section provides the procedures to display this tab page and dialog box, and describes
their contents.

€ Module Configuration Definition Tab Page
Use the following procedure to display the Module Configuration Tab Page.
« Click the Module Configuration Icon from the Start Tab Page.
The information on the M-EXECUTOR is displayed in row 05 of the Function Module/Slave Col-
umn.
@ @) ® @ ® ® @ ®

P ME-Conhgurstor MP2200-03 MP2200-63] - Module Conbiguatian] T
PoFle Bt View Window Halp

e
Work Space : T} “Modkie Configuestion =
W Fila Edit Onine Sl Configutatiun
AT e || 2 smeroproice | ESemna | Smess N e | Maiccull] ¥ soociec il
" ; y = Y Y v Y
ki | Cirouit Nolfodafddreas | Mation Risgister | Pogisfr(inpu Oy i |
| ize | Scan |

[+ it
Smn | Occupind secuts | Dinnbled | Start- End 5 itk
|

11 sva =
Ui = CPUGE 03 CARD s
04 2108 S o CircuitNo1 nput i

— (0
OulFul

BS M EXECUTOR

The following table describes the M-EXECUTOR items that are displayed on the Module Con-
figuration Tab Page.

No. Iltem Display/Setting ltem Editing
Displays whether the M-EXECUTOR is enabled.
@® | Function Module/Slave « UNDEFINED: Disabled Possible
* M-EXECUTOR: Enabled
@ | Status Displays the status of the M-EXECUTOR. Possible
o . Not used. Not
@ | Cireuit No./Axis Address |, »g always displayed. possible
. . Not used. Not
® | Motion Register “----" is always displayed. possible

Continued on next page.
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Continued from previous page.

4.1.4 The M-EXECUTOR

No. ltem Display/Setting ltem Editing
® Disabled | ot used: . Not
----" is always displayed. possible
Displays the range of registers that is used as the 1/O area.
® Start - « Setting range: 00000 to 07FFF hex or 10000 to 17FFF hex Possible
End Refer to the following section for details.
T ® Details on the I/0O Registers on page 4-33
. Displays the number of words in the I/O area.
Register « Setting range: 64 to 128
(Input/Output) Four words each of input registers and output registers are
. required to register a single motion program or sequence pro- .
@ Size gram in the M-EXECUTOR. If you need to register more than 16 Possible
programs, set the size with four additional words for each pro-
gram to add. A maximum of 32 programs can be registered (max-
imum number of program definitions).
Scan L\IOt ,L,Js.ed' . Not .
----" is always displayed. possible
©® | Comment Displays the user comment. Possible
Enter a comment of up to 16 characters.

@ Details on the I/0 Registers

The I/O registers that are assigned to the M-EXECUTOR are used to execute motion and
sequence programs, as well as to monitor sequence programs.

The following tables give the contents of the M-EXECUTOR 1/O registers.

M-EXECUTOR Input Registers

M-EXECUTOR Output Registers

M-EXECUTOR term M-EXECUTOR term
Input Register Output Register

wOood + 0 Status owoooo + 0 E;?gram Num-
woooo + 1 Bgﬂqition Reserved. owoooo + 1 Bgﬁqi“m Control Signals
woooo + 2 ' Reserved. owOoooo + 2 ' Override
wOooono + 3 Reserved. owOoOoono + 3 Reserved.
woooo + 4 Status owOoooa + 4 E;?gram Num-
woooa + 5 Bgﬂgﬂon Reserved. ownoooa + 5 Bgﬁgjtion Control Signals
wOoooa + 6 ' Reserved. owOooad + 6 ' Override
wooono + 7 Reserved. owOooono + 7 Reserved.
wOooo + 3C Status owoooo + 3¢ E;?gram Num-
wOoog + 3D Bgﬂqigon Reserved. owOooog + 3D Bgﬁqigon Control Signals
wOoooag + 3E ' Reserved. owOoono + 3 ' Override
wOooo + 3F Reserved. owOoono + 3F Reserved.

@ Detail Definition Dialog Box

The Detail Definition Dialog Box has two tab pages, the Program Definition Tab Page and the

Allocation Control Register Tab Page.

Use the following procedure to display the Detail Definition Dialog Box.

1. Click the Module Configuration Icon from the Start Tab Page.

2. Double-click row 05 of the Function Module/Slave Column.

E Creating User Programs
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4.1.4 The M-EXECUTOR

B Program Definition Tab Page
Register the motion or sequence programs to execute.
This section describes the items that are displayed on the Program Definition Tab Page.

0] @
Detail -~ [M-EXECUTOR] a
File ‘“iew
FTd:— - CRU#: -~ j0CO0-00C3F |
M-EXECUTOR{List) Individual display | Program definition number IS vl =
Program definition | Allocation Contral register |
Mo D] Execution tvpe Setting meth | Program | Execution menitor rezister(S rezister
= 1 [Sequence prDEram(StarB Direct SPRAGOT =
1 11 Sequence prozrarn(L—scan) _~ |Direct SPRAGOZ =
2 11 Sequence prograrn{H-scan) _~ |Direct SPRAGOZ =
3 1 hotion program _~ |Direct > | MPROOL SW033B0 - SW0O3437
4 1 hotion program _x |Idirect > | OWOOCOS SW03438 - SW0O3455
5 I e —— hd
3] I e —— hd
7 I e —— hd
=] T e ——— hd =
~|

| | B
| | | |

For Help, press F1

® ® ® ® @

@ Individual Display Button
Click this button to display the M-EXECUTOR in a separate window.

@ Program Definition Number
Set the number of program definitions that can be registered in the M-EXECUTOR.
« Setting range: 0 to 32
+ Default value: 8
® No.
The execution order of the programs is displayed. Programs are executed in the scans in
ascending order of their numbers.

@D
Enable or disable the definitions.
» Not selected: Definition is enabled.
» Selected: Definition is disabled.

® Execution Type
Set the execution type of the program.

Execution Type Support Programs Execution Condition

__________ Not supported. -

Startup (These programs are executed once when

Startup sequence program the power supply is turned ON.)

L-scan seguence programs

H-scan sequence programs

Sequence programs

Started at a fixed interval. (These drawings are exe-
cuted once every low-speed scan cycle.)

Started at a fixed interval. (These drawings are exe-
cuted once every high-speed scan cycle.)

Motion programs

Motion programs

Request for Start of Program Operation control signal
(The program is executed when the Request for Start
of Program Operation is turned ON.)
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4.1.4 The M-EXECUTOR

® Setting
Set the program designation method.
The designation method can be different for each program.

Designation Motion Sequence

Method Programs Programs Description

The program is specified with the program number.

Direct designation | Supported. | Supported. Examples: MPMO0O1 or SPM002

The program is specified by specifying a register that
Not contains the program number.

supported. | Example: OWOCOC (If 1 is stored in OWOCOC, MPM0O01

will be called.)

Indirect designation | Supported.

® Program
Set the program number.

Execution Type Description

If you enter 7 and press the Enter Key, SPM001 will be set automatically.
You can specify a program that is not registered or leave the program
number empty. In either case, no program will be executed.

Sequence programs
(Startup, L-scan, or H-scan)

Direct designation: If you enter 7 and press the Enter Key, MPMOO1 will
be set automatically.

You can specify a program that is not registered or leave the program
Motion programs number empty. In either case, no program will be executed.
Indirect designation: The O register of the M-EXECUTOR Module will be
set automatically.

Only the system can set this.

Execution Monitor Registers (S Registers)
If the execution type is set to a motion program, the range of the execution monitor registers
(S registers) will be displayed. Refer to the following manual for details on the execution mon-
itor registers.
(70 MP3000 Series Motion Programming Manual (Manual No.: SIEP C880725 14)
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4.1.4 The M-EXECUTOR

B Allocation Control Register Tab Page
This tab page is used to assign registers.
This section describes the items that are displayed on the Allocation Control Register Tab

Page.
Detail - [M-EXEGUTOR] I =
File  Wiew
PT#:—— CPU#: -~ loocoo-oocar |
M-EXEGUTOR{List) Tndividual display Program detinition number [ -
Proeram definition  Allozation Gontral register I
M-EXECLUTOR Allocution . . mllocation Allocation -
e Nz | Control register | Diizable | Difeitarm | register Contact interlock
Prozram number OWOOCH0 — < TWOQ00G Q00000
Status TWOOC00 — > OWOOO00 BO00000
1 Contral signal OWOOCO1 — < TWO0001 BO00000
Override OWOOCO2 I o TWOQ002 [ BOOO000
Prozram nurmber SPMOOT
Status
2 Contral signal
Owverride
Program number MAPRIODZ
Status THOOC0a — —» W00 Q00200
3 |Control signal OWO0COD — <= BOOOZ00
Override OWO0COA — < BO0OZ00
Prozram number
Status
4 Contral signal —
Override
Prozram nurmber
Status hd
The atbitrary register can be allocated to the contral register of M-EXECUTOR,
| | | |
For Help, press F1 |— A

®

® M-EXECUTOR Control Register
This column displays the I/0 registers that are assigned to the M-EXECUTOR.
The M-EXECUTOR control registers are used to control or monitor the motion programs.

M-EXECUTOR Control Register Application

Sets the program number.

Program Number This register is only used for indirect designation.

Status Monitors the program execution status.

Control Signals Controls the program.

Sets the override value to use when executing interpolation motion

verri ) ;
Override instructions.

@ Allocation Disable
Use these check boxes to enable or disable the assigned registers.
» Not selected: Definition is enabled.
+ Selected: Definition is disabled.

® Direction
This column displays the data I/O directions.

@ Allocation Register
The data of the assigned registers and the M-EXECUTOR control registers will move in the
direction that is given in 3.
You can assign any registers.

Note: You can set word-type |, O, or M registers (except motion registers) in the Allocation register Column.

® Allocation Contact Interlock
This contact controls the movement of data between the assigned registers and the M-
EXECUTOR control registers. When the assigned interlock contact is ON, the data in the
assigned registers and the M-EXECUTOR control registers will move in the direction that is
given in ®.
Any register bit number can be assigned as the interlock contact.
Note: 1. You can set bit-type |, O, S, M, or C registers (except motion registers) in the Allocation Contact
interlock Column.

2. The allocated interlock contact is used to interlock motion program operation.
If you assign a register, always assign an interlock contact.

4-36
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® Status and Control Signal Details
Double-click the Status or the Control signal cell to display the Detail Dialog Box.
This dialog box is used to verify the status and the control signals.
 Status

‘Program execution registration Mol

Ganfrol signal Status |

| Gnh:‘ﬂzfnxlagl:iztrer Allacation register | Status
Frogram is running [E00COO00 [ B00000D ' ON 4 OFF
Frogram is pausing IE0OCOOT QB000001 O :ON 4 OFF
Proeram stopped with proeram stop [BO0CO02 QBOO000Z O OoN OFF
Proeram stopped under sinele block  |[[BODCO04 0B000004 O 0N @ OFF
Program alarm has been generated IBO0CO08 0B00000& O 0ON @ OFF
Stopped at break point IBO0GO09 QB000nog O ONM OFF
Debueeing mode (EWS debuegine! [BOOCOOE QB0ODNDE 0 :OM 4@ : OFF
Start request signal histor IE00COOD 0B00000D #:0H O:OFF
" Mo system wark” error IBO0COOE QB00000DE O :ON 4 OFF
Main program number limit error IE00CGOOF OBE00000F Ot ON 4 OFF

« Control Signals

|Pragram execution registration No.i

Control signal |Status |

Fi-EEmuiar | Allocation register |
Gontrol register
Program start request 0B00C010 Jieoooo1o o : OFF
Program pause request 0BO0COT1 18000011 O OFF
Program stop request 0BO0CO1Z2 1BOOOO12 [ QFF
Program single block mode selection  |OBOOGO13 18000013 O OFF
Program single block start request OB00GaT4 IBO0007 4 O OFF
Alarm reset request 0B00GO15 18000015 O OFF
Proeram continuous operation start  |OBOOGOT6 18000016 O OFF
Skipl _infor mation 0B00C0o18 1B000018 O OFF
Skip2 information 0B00COTS 1B000019 [+ OFF
System work humber setting 0BO0COTD 18000010 O OFF
Interpolation override setting OBOOCOTE 1B00001E O = OFF

Creating Motion Programs

Refer to the following manual for details.
(0 MP3000 Series Motion Programming Manual (Manual No.: SIEP C880725 14)

E Creating User Programs
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4.1.4 The M-EXECUTOR

Registering Program Execution
This section gives the procedure to register the execution of programs.

1. Display the program to register for execution.

2. Click the Task Allocation ( §33 ) Icon.
The Task Allocation Dialog Box will be displayed.

Start/”* MPMOOL1 | - 7 x
{E %'t B [verson7.a0 el g L pE x A EE R
LIME BLOCK  END; _
1 "THCREMENTAL MODE"
2 INC:
3 "POSTTIONING"
4 MOV [A1]150000 [E1]150000;
5
6 END:
| i
| |
[F1l Help [F2| Mext B |F3| [F4| Compile|F5| Set/De |Fg| Move E[F7| Step Ir|Fg| Step O [F| Go [Fi0l EBreak |E||Debug [Fig) Motion
[T e—— You can also use the Task Allocation Dialog Box to change the settings. Refer to the

following manual for details.
(71 MP3000 Series Motion Programming Manual (Manual No.: SIEP C880725 14)

3. Check that the settings match the contents of the Allocation Control Register Tab Page,

and then click the Set Button.
The registered contents will be saved.

ﬂ% Task Allocation x|

Task Allocation Mo. -
Task Type IMntion program j
Program Specification IDirEtt j
Program mPMoD1

Allocation Register

Disabled allocation Allocate register
B Control register allocate

|| Program Mo.

Control signal
o Override{1=0.01%%)

C =D con |

4

Refer to the following section for details on the Allocation Control Register Tab Page.
I ® Allocation Control Register Tab Page on page 4-36
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Execution Scheduling

Programs that are registered in the M-EXECUTOR are executed in the order of their priority lev-
els (execution types).

Programs that are registered in the M-EXECUTOR are executed immediately before processing
the ladder programs.

Power turned ON.

Startup sequence programs

DWG.A
(startup drawings)

Every high-speed scan Every low-speed scan
Y v
Batch outputs Batch outputs
v v
Batch inputs Batch inputs
v v
H-scan sequence programs L-scan sequence programs

Motion programs

The execution order

The execution order follows the definitions
follows the definitions in the M-EXECUTOR.
in the M-EXECUTOR.

/ /

DWG.H DWG.L
(high-speed scan (low-speed scan
process drawings) process drawings)

v Y

E Creating User Programs
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4-40

The following is an execution example.
+ M-EXECUTOR Program Execution Definitions

Sequence Program Execution Example

Exaliple The following figure shows an example of the sequence programs registered in the M-
EXECUTOR.

E|

File  ‘iew .

FTd: - - CPU#: -~ inocoo-noncsr |

M-EXECUTOR(List) Individual display | Program definition number 3 'I —

Program defin tion I fillacation Cortral register |

Mo 5| Execution type Setting meth|  Program Execution monitor resisterls register
- = ISeguence Erogram(Start |Direct SPM00T -
1 |-l Sequence programil—zcan _x |Direct SPMD0Z2 -
2 |-l Sequence program(H-scan) ¥ |Direct SPWO03 =
&} || Motion program _* |Direct | MAPRAOOA SWO33IB0 - SW03437
4 |1 Mation prozgram > |Indirect ~ | OWOOCOG SW03438 - SW03485
B -
g I~
7 =]
=] hd s
~|
4 | B
\ | | |
For Help, press F1 |— 4

B Execution Timing

This section describes the execution timing of programs in the above example.

The following figure shows how program and drawing execution is based on the order of regis-
tration in the M-EXECUTOR program definitions.

Startup SPMO001 |DWG.A
High-speed scan cycle B High-speed scan cycle _
High-speed scan SPM003 SPMO005 | DWG.H SPM003 SPMO005 | DWG.H
1
|
1
1 Low-speed scan cycle _
< ! >
Low-speed scan SPMO002 ISPM002 | DWG.L

1

- .

bwa.O :

i This shows that the higher priority | Ladder processing
processing is interrupting lower

priority processing.
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4.1.5 Registers

41.5

Registers

Registers are areas that store data within the Machine Controller. Variables are registers with

labels (variable names).

There are two kinds of registers: global registers that are shared between all programs, and

local registered that are used only by a specific program.

Global Registers

Global registers are shared by ladder programs, user functions, motion programs, and
sequence programs. Memory space for global registers is reserved by the system for each reg-

ister type.
Ladder - User functions |— Motion -
programs — — programs/ —
— - sequence L
- - programs -
[ A | A | A
I I
Y \J
Global registers

S registers M registers G registers | registers O registers C registers
65,535 words 1,048,576 words| 12,097,152 words 65,536 words 65,536 words 16,384 words

Input data +
Monitor
parameters +
CPU interface
inputs

Output data +
Setting
parameters +
CPU interface
outputs

E Creating User Programs
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4.1.5 Registers

Local Registers

Local registers can be used within each specific drawing. These registers cannot be shared by
other drawings. Local registers are stored in the program memory for each drawing.
Ladder Program Conceptual Diagram

Parent drawing Child drawing User function User function
H HO1 FUNCO1 FUNCO02
A A A A
\ \ \ \
# registers # registers X registers X registers
D registers D registers Y registers Y registers
A A Z registers Z registers
/ \ / \ # registers # registers
These registers cannot be shared between D regjsters D registers
different drawings. /\ /\

These registers cannot be shared between
different drawings.

Motion Program Conceptual Diagram

Motion program Sequence program
(MPMOO1) (SPMO003)
MSEE MPS002; Subprogram SSEE SPS004; Subprogram
(MPS002) (SPS004)
A A
Y Y Y Y
D registers D registers D registers D registers
(DW00000 (DW00000 (BWO00000 (DwW00000
to to to to
DW00031) DWO00031) DW00931 ) DW09031 )
D registers cannot be shared between D registers cannot be shared between
different drawings. different drawings.

Structure of Register Addresses

Register address = S W 00000
Range (The number of digits depends on the register type and data type.)
Data type
Register type

You can also use index registers or array registers as variables to address specific registers.
Refer to the following sections for details.

IZ Index Registers (i, j) (page 4-49)

I Array Registers ([]) on page 4-51

Information
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4.1.5 Registers

Register Types

This section describes global and local registers.

@ Global Registers

Global registers are shared by ladder programs, user functions, motion programs, and

sequence programs. In other words, the operation results of a ladder program can be used by

other user functions, motion programs, or sequence programs.

Designation Uiblle el
Type Name 9 (MP3000-series Description
Uodees Controller)
SBnnnnnh, Th ) dbvth
SWnnnnn ese registers are prepared by t e system.
’ They report the status of the Machine Con-
. SLnnnnn . .
S System registers SOnnnnnl SW00000 to troller and other information.
(S regqisters) SFnnnnn ’ SW65534 The system clears the registers from
SDnnnnn' SW00000 to SW00049 to 0 at startup.
SAnnnNN They have a battery backup.
MBnnnnnnnh,
MWnnnnnnn,
, MLnnnnnnn, These registers are used as interfaces
M l(:),\?trae r?Sgtg[se)rs MQnnnnnnn, mw?gggggg to between programs.
9 MFnnnnnnn, They have a battery backup.
MDnnnnnnn,
MANNNNnnN
GBnnnnnnnh,
GWnnnnnnn,
GLnnnnnnn, These registers are used as interfaces
G G registers GQnnnnnnn, gwgggggg? to between programs.
GFnnnnnnn, They do not have a battery backup.
GDnnnnnnn,
GANnnnNnNn
IW00000 to
IBhhhhhh, :w%ggg to These registers are used for input data.
IWhhhhh, IW17FFF
, ILhhhhh, ; , -
Input registers IQhhhhh These registers store the motion monitor
(I registers) IFhhhhh ’ IW08000 to parameters.
Ithhhh’ IWOFFFF These registers are used for Motion Mod-
IAhhhhh ules.
IW20000 to These registers are used for CPU interface
IW21FFF input data.
OWO00000 to
OBhhhhhh, 8w%gggt These registers are used for output data.
OWhhhhh, OWA7FFF o
0] Output registers 8&)?%%?1 These store the motion setting parameters
(O registers) ’ OwWO08000 to . ; )
OFhhhhh, OWOFFFF These registers are used for Motion Mod-
ODhhhhh, ules.
OAhhhhh OwW20000 to These registers are used for CPU interface
OW21FFF output data.
CBnnnnnh,
CWnnnnn,
.| CLnnnnn, These registers can be read in programs but
C tce?g“?‘tca?; ries%;s) CQnnnnn, gw?gggg to they cannot be written.
9 CFnnnnn, The values are set from the MPE720.
CDnnnnn,
CAnnnnn

Note: n: decimal digit, h: hexadecimal digit

E Creating User Programs
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€ Local Registers

Local registers are valid within only one specific program. The local registers in other programs
cannot be accessed.

You specify the usable range from the MPE720.

Designation "
Type Name Methods Description Features
#Bnnnnnh,
#Wnnnnn,
#L.nnnnn, These registers can be read in programs but they
# | # registers #Qnnnnn, cannot be written.
#Fnnnnn, The values are set from the MPE720.
#Dnnnnn,
#ANNNNN Pro-
Thes_e registers can be used for general purposes gram-
DBnnnnnh, within a program. specific
DWnnnnn, By default, 32 words are reserved for each pro-
DLnnnnn, gram.
D | D registers DQnnnnn, The default value after startup depends on the set-
DFnnnnn, ting of the D Register Clear when Start option.
DDnnnnn, Refer to the following section for details.
DAnnnnn IS Setting the D Register Clear When Start Option
(page 4-46)
These registers are used for inputs to functions.
XBnnnnnh « Bit inputs: XBOO0O00O to XBOOOOOF
Wnnnnn ’ * Integer inputs: XW00001 to XW00016
. ’ » Double-length integers: XLO0O0O1 to XLOOO15
Function input XLnnnnn, ; :
X . » Quadruple-length integers: XQ00001 to
registers XQnnnnn, XQ00013
Snnnn, - Real numbers: XFO0001 to XFOO015
» Double-precision real numbers: XDO0O001 to
XD00013
These registers are used for outputs from func-
tions.
YBnnnnnh, « Bit outputs: YB0O0000O0 to YBOOOOOF
YWnnnnn, * Integer outputs: YW00001 to YWO0016
Y Function output YLnnnnn, » Double-length integers: YLOOOO1 to YLOOO15
registers YQnnnnn, » Quadruple-length integers: YQ00001 to
YFnnnnn, YQO00013
YDnnnnn * Real numbers: YFO0001 to YFOO015
» Double-precision real numbers: YDOO0OO1 to i
YD0O0013 Function
- - - — -specific
These are internal registers that are unique within
each function. You can use them for internal pro-
cessing in functions.
Zonnnnnh, - Bits: ZBO0000O to ZBOOOB3F
. ’ * Integers: ZW00000 to ZW00063
z f;qgttg"rg internal %g;mm » Double-length integers: Z1.00000 to ZL00062
9 ’ » Quadruple-length integers: ZQ0O0000 to
ZFnnnnn, ZQ00060
ZBnnnnn « Real numbers: ZFO0000 to ZFO0062
» Double-precision real numbers: ZD0000O0 to
ZD00060
ABnnnnnh, _These are external registers that use the address
input value as the base address.
AWnNnnnn, ; ,
. When the address input value of an M or D register
Function external | ALnnnnn, ) ) )
A X is provided by the source of the function call, then
registers AQnnnnn, . .
the registers of the source of the function call can
AFnnnnn, o ) ”
be accessed from inside the function by using that
ADnnnnn
address as the base.

Note: n: decimal digit, h: hexadecimal digit
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€ Local Registers within a User Function

In addition to # registers and D registers, there are local registers that can be used only within
individual user functions.

Type Name Designation Methods Description
XBnnnnnh Thgsg registers are used for inputs to functions.
X, - nteger iputa: XWW00001 1o XWO0O16
Lo ’ * Integer inputs: o
X fe“gr;gtt('aorg input i'(-)m’:{:{r‘] - Double-length integers: XL00001 to XL0O0015
XEnnnnn ' » Quadruple-length integers: XQ00001 to XQ00013
XDnrmrm’ * Real number'sg XFO0001 to XFO0015
» Double-precision real numbers: XDO0O001 to XDO0013
YBnnnnnh, These registgrs are used for outputs from functions.
YWnnnnn « Bit outputs: YBO0O000O0 to YBOOOOOF
Function output | YLnnnnn ’ * Integer outputs: YWO00001 to YW00016
Y registers Yannnr{ » Double-length integers: YLOOOO1 to YLOOO15
YEnnnnn ’ « Quadruple-length integers: YQ00001 to YQ00013
YDnnnnn’ * Real numbe(sg YFO0001 to YFO0015
» Double-precision real numbers: YDO000O1 to YD0O0013
ZBnnnnnh,
Function internal éﬁ?&?}gﬂ Thesg are internal registers thatl are unique With_in efach
4 . function. You can use them for internal processing in
registers ZQnnnnn, f .
unctions.
ZFnnnnn,
ZDnnnnn
ABnnnnnh, These are external registers that use the address input
AWnnnnn, value as the base address.
A Function exter- ALnnnnn, When the address input value of an M or D register is pro-
nal registers AQnnnnn, vided by the source of the function call, then the registers
AFnnnnn, of the source of the function call can be accessed from
ADnnnnn inside the function by using that address as the base.

Note: n: decimal digit, h: hexadecimal digit

Important

@ User functions can be called from any programs, any number of times.

B Precautions When Using Local Registers within a User Function

When you call a user

function, consider what values could be in the local registers, and perform

initialization as needed.

Name

Precautions

X registers (function
input registers)

If input values are not set, the values will be uncertain.
Do not use X registers that are outside of the range that is specified in the input defi-
nitions.

Y registers (function
output registers)

If output values are not set, the values will be uncertain.
Always set the values of the range of Y registers that is specified in the output defini-
tions.

Z registers (function
internal registers)

When the function is called, the previously set values will be lost and the values will be
uncertain.

These registers are not appropriate for instructions if the previous value must be
retained.

Use them only after initializing them within the function.

# registers These are constant registers. Their values cannot be changed.

When the function is called, the previously set values are preserved.

If a previous value is not necessary, initialize the value, or use a Z register instead.
D registers D registers retain the data until the power is turned OFF.

The default value after startup depends on the setting of the D Register Clear when
Start option. Refer to the following section for details.
Iz Setting the D Register Clear When Start Option (page 4-46)

E Creating User Programs
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+ Setting the D Register Clear When Start Option

1. Select File - Environment Setting from the MPE720 Version 7 Window.

2. Select Setup - System Setting.

3. Select Enable or Disable for the D Register Clear when Start option.
Disable: The initial values will be uncertain.
Enable: The initial values will be 0.

Environment Setting

{7 System
7 Security

Swatem Setting
Scan Time Setting

FTF Clignt

7 Ladder

7 Mation

7 C laneuage
7 Wariable
71 Manitor
7 Transfer
7 Print

71 Message

=
System Setting
Write Protect I\"iritab\e i I
PCI Reset Signal IDisabIe - I
D Register Clear when Start IDisabIe ﬂ
Battery Connection I?c-nne-:t ﬂ
High-speed drawing operation mode INnrmaI 'I
Start measuring high-speed scan processing time IFrom 1st scan (default) =
Keep Latest Value{Number of scan of keep latest value
when abnormal input)
High-speed Input IZ 3: scan (1 to 255)
Low-speed Input IZ 3: scan (1 to 255)
Calender Setting
Date and Time 2019/03/01 16:23 3
oK el TEFEA)

Data Types

There are different data types that you can use depending on the purpose of the application:
bit, integer, double-length integer, quadruple-length integer, real number, double-precision real
number, and address.

Symbol | Data Type Range of Values Data Size Description
. Used in relay circuits and to deter-
B Bit 1(ON)or 0 (OFF) B mine ON/OFF status.
Used for numeric operations. The
w Integer ('502(’)26%)[70;%%21) 1 word values in parentheses on the left are
for logical operations.
Double- Used for numeric operations. The
L length (E?Ol)%ggggt??;gﬂ%lglfghtii647 2 words | values in parentheses on the left are
integer for logical operations.
Quadruple- -9,223,372,036,854,775,808 to Used for numeric operations. The
9,223,372,036,854,775,807 .
Q length (8000000000000000 to 4 words | values in parentheses on the left are
. *1 . .
integer 7FFFFFFFFFFFFFFF hex) for logical operations.
Used for advanced numeric opera-
F Real number | + (1.175E-38 to 3.402E+38) or O 2 words tions. 2 P
Double- Used for advanced numeric opera-
D precisionreal | + (2.225E-308 to 1.798E+308) or O | 4 words i ) P
number”! ions.
A Address 0 to 2,097,152 B Used only as pointers for address-

ing.

*1. These data types cannot be used for indirect designation of motion programs.

*2. Conforms to IEEE754 standards.
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4.1.5 Registers

The MP3000-series Machine Controller does not have separate registers for each data type.

As shown in the following figure, the same address will access the same register even if the
data type is different. For example, MBOO0O01003, a bit address, and the MW0O000100, an
integer address, have different data types, but they both access the same register,

MWO0000100.

— Data Types and Register Designations

One word is allocated for each register address.

Integer data

An extra digit that specifies the bit (3) is appended
to the end of the register address (0000100).

[MBOO001003] 4 Bit dlata

7 6 5418321 0
IIII T

[MLO000100]
S [MFO000100]

[ML0000102]

[MF0000102]

If MAOOOO101 is specified as a pointer, it addresses
a continuous data area with the specified register
address (0000101) as the starting address.

This data area can be used with all data types in
internal processing for functions.

s lf’FEDCBA98
\t T T T T T T T T
ress dald woooo100]
l I S S N —
T T T T T T
[MAO000101] —pMw0000101]
[MW0000102]
I 1 1 L L L
T T T T
[MW0000103] o
1 1 1
[MB0000103B]

4—— Bitdata Double-length integer or""g‘

—

real number data type

The addressed register (0000102) and the following
register (0000103) are combined as a 2-word area.
Therefore, the register addresses are specified at
intervals of 2.

Pointer Designation

@ When an address is passed to a function as a parameter, this is referred to as pointer designa-
tion. When pointer designation is used, the continuous data area starting from the address of the
Important  specified register address can be used in internal processing for functions with all data types.
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4.1 User Program Types and Execution Timing

4.1.5 Registers

€ Precautions for Operations Using Different Data Types

If you perform an operation using different data types, be aware that the results will be different
depending on the data type of the storage register, as described below.

+ Storing Real Number Data in an Integer Register
MWO000100 = MFO000200; the real number is stored after it is converted to an integer.
(00001)  (1.234)

Note: There may be rounding error due to storing a real number in an integer register.
Whether numbers are rounded or truncated when converting a real number to an integer can be set
in the properties of the drawing.
I ® Setting for Real Number Casting on page 4-48

MW0000100 = MFO000200 + MFO000202
(0124) (123.48) (0.02) The result of the operation may be different depending on the value of the
variable.
(0123) (128.49) (0.01)
+ Storing Real Number Data in a Double-length Integer Register
MLOOO0100 = MFO000200; the real number is stored after it is converted to an integer.
(65432)  (65432.1)
« Storing Double-length Integer Data in an Integer Register
MWO000100 = ML0O000200; the lower 16 bits of the double-length integer are stored without
change.
(-00001) (65535)
« Storing Integer Data in a Double-length Integer Register
MLO000100 = MWO0000200; the integer is stored after it is converted to double-length integer data.
(0001234) (1234)

B Setting for Real Number Casting

The casting method (truncating or rounding) can be set in the detailed definitions in the Pro-
gram Property Dialog Box.

The method to use for real number casting is set for each drawing.
Use the following procedure to display the Create New Program Dialog Box.

1. In the Ladder Pane, select the ladder program for which to view the properties.

2. Right-click the selected program and select Property from the pop-up menu.
The Program Property Dialog Box will be displayed.

Eﬂ Program Property @

Program Mo. H

Program Mame Main Program

Configuration Setting the operation... LEgeE] -
= Detail definition
Detail information
Real number -> integral cz
Subscript register limit che

Modified history
Setting the operation when real number
Setting the operation when real number -»
integral number cast.
i T y || Truncation: MP2000 series standard
ok | [ cancel << Detai




4.1 User Program Types and Execution Timing

The data is little endian, as shown in the following example.

Information . MBO0001006

r MB00001006

Bit F E D C B A 9 8 7 6 5 4 3

4.1.5 Registers

MWO0000100

+ MWO0OO000100 = 1234 hex

MWO0000100 1234 hex

+ MLOO0O0100 = 12345678 hex

MWO0000100 5678 hex

MLO000100
MWO0000101 1234 hex

+ MQOO0O00100 = 123456789ABCDEFO hex

-
MW0000100 DEFO hex
MW0000101 9ABC hex
> MQO000100
MW0000102 5678 hex
MW0000103 1234 hex
J

Index Registers (i, j)

There are two special registers, i and j, that are used to modify relay and register addresses.
The functions of i and j are identical. They are used to handle register addresses in registers.

The indices i and j can be expressed in decimal when specified as variables.
We will describe this with examples for each register data type.

B Attaching an Index to a Bit Register

Using an index is the same as adding the value of i or j to the register address.

For example, if i = 2, MBOO0OO0OOOi is the same as MB00000002.

=2 Equivalent

DB000000 = MB00000000i; <@ DB0O00000 = MB00000002;

B Attaching an Index to an Integer Register

Using an index is the same as adding the value of i or j to the register address.

For example, if j = 30, MWO0OO0001j is the same as MWO000031.

j=30; Equivalent
DWO00000 = MW0000001j; <P DW00000 = MW0000031;

E Creating User Programs
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4.1 User Program Types and Execution Timing

4.1.5 Registers

B Attaching an Index to a Double-length Integer or a Real Number Register
Using an index is the same as adding the value of i or j to the register address.

For example, if j = 1, MLOOO0O0OQOj is the same as MLOO0O0001. Similarly, if j = 1, MFOO000O0Qj is
the same as MFO000001.

Double-length Integer Upper Word Lower Word
MWO0000001 _ MWO000000

If j = 0, MLOOO00OQ0;j is MLOO00000.
MWO0000002 ~ MWOO000001
If j = 1, MLOOO00QO;j is MLOO000O01.

Real Number Upper Word Lower Word
MWO0000001  MWO000000

If j = 0, MFO000000;j is MFO000000.
MWO0000002  MWO0000001

ifj= 1, MFooooo00jis MFoocooot. [ [

Double-length integers and real numbers use a region that is 2 words in size. For example,
when using MLO000000j with both j = 0 and j = 1, the one-word area of MW0O000001 will
overlap. Be careful of overlapping areas when indexing double-length integer or real number
register addresses.

Information

u Qttaching an Index to a Quadruple-length Integer or a Double-precision Real Number
egister

Using an index is the same as adding the value of i or j to the register address.

For example, if j = 2, MQO0000O0O;] is the same as MQO000002. Similarly, if j = 2, MDO000000j
is the same as MD0O000002.
Quadruple-length Integer Upper a words Lower a words

r N )
MWO000003 MWO0000002 _ MWO0000001  MWO000000

If j = 0, MQOOO0000] is MQOO00000.

Upper 2 words Lower 2 words
r A N A Al
MWO0000005  MWO0000004  MWO0000003 MW0000002

If j = 2, MQOO00000; is MQO000002.

Double-precision Real Number Upper 2 words Lower 2 words
A A
r N N
MWO0000003  MWO0000002 MW0000001  MWO000000

If j = 0, MDOOO000Q] is MD0O00000O0.

Upper 2 words Lower 2 words
r A N A Al
MWO0000005  MWO0000004 ~ MW0000003  MWO0000002

If j = 2, MDOO00000] is MDO000002.

R Quadruple-length integers and double-precision real numbers use a region that is 4 words in
@ size. For example, when using MQO000000j with both j = 0 and j = 2, the two-word area of
MW0000002 and MWO0000003 will overlap. Be careful of overlapping areas when indexing qua-
Important  druple-length integer or double-precision real number register addresses.
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4.1.5 Registers

Array Registers ([ ])

Array registers are used to modify register addresses.

They are used to handle register addresses as variables.

As with indices, an offset can be added to the register address.

€ Attaching an Array Register to a Bit Register

Using an array register is the same as adding the value of the array register to the register
address.

For example, if DW00000 = 2, MBOO0O0O0O0O00O[DWO000Q] is the same as MB0O0000002.

DWO00000 = 2; Equivalent
DB000020 = MB00000000[DW00000]; < DB000020 = MB0O0000002;

€ Attaching an Array Register to a Register Other Than a Bit Register

Using an array register is the same as adding the word size of the data type of the array register
times the value of the array register to the register address.

For example, if DW0O0000 = 30, MLOO0O0002[DWO00000] is the same as MLO000062.
DL0O0002 = MLO00O0O (30 x 2 + 2) = MLO000062

DWO00000 = 30; Equivalent

DLO0002 = MLOOOO002[DWOO000];, el DL0O0002 = MLO000062;

¢ Format

This section describes the formats of array registers.
MOVIA1]MLOO00O[MWO0100];

® @
Contents Use Usable Registers
@ Array name All registers with any data type (excluding # and C registers)
« All registers with integer and double-length integer data
@ Array elements types (excluding # and C registers)
« Constants
* Index registers

€ Programming Example

In the following example, an array register is used to calculate the total amount of 50 registers
from MLO0O00100 to MLO0O00198. That amount is then stored in MLO000200.

ML0000200 = 0;

DW00000 = 0;

WHILE DWO00000 < 50;
MLO000200 = MLO000200 + MLO000100[DW00000];
DWO00000 = DWO00000 + 1;

WEND;

END;
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4.2 Creating Ladder Programs

Creating Ladder Programs

Use the following procedure to create a ladder program.

The following example shows how to create a high-speed program, but low-speed and

(HOmEtier) startup programs can be created in essentially the same way.

1. Select Programming - Ladder program in the Launcher.
The Ladder Pane will be displayed.

2. Right-click High-speed under Ladder program, and select New.

=
Program

=I[[[] MP3000 [CPU-201]
B Ladder program

By Histary R 1y

e ction &
hection
& cut CtrleX
% Capy Ctrl+C
B pasts Ctrl+y
Campile onitor

Enable Main Program —
Dizable Main Program

Carwersion of CP ladder

pel
Import 4

Export 4 ﬂ

I@Ladder 1 Print...

L T

The Create New Program Dialog Box will be displayed.

3. Click the OK Button.

Program Mo, IH .
- Program Marne IMain Program
Corfiguration = File privileee 01
Dietail definition Read 0
Wite 1
= Use register nu.. |32, 0,0
D register 32
Work register.. |0
# register 0
[0]4 I Cancel | =< Detail |

Z

The Ladder Editor will start.

4. Enter the ladder program.
Ladder programs are entered by inserting rungs, then instructions, and finally parameters for the
instructions. Refer to the following section for details.
I Ladder Program Creation Example (page 4-53)
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5. While displaying the ladder program, select Compile — Compile from the menu bar to
compile the program.
When the compilation is finished, the ladder program will be saved automatically.

@ If an error is displayed in the Output Pane during compilation, the ladder program will not be
saved.
Important

Ladder Program Creation Example
The following example shows how to insert an NO Contact instruction.

1. Right-click the tab with the row number, and select Insert Rung.

Right-click

HiMain Program

o ERD
db cut Ctrhx
B ooy Chrl+C
B paste Chrl+y
Delete Delete
Insert Rung Inzert
Add Rungs
Insert Rung Comment Shift+alt+Insert
Delete Rung Comment  Shift+&lt+Delete
[

A rung will be inserted.

| StarEf * H : Main Program
[ o\
q EAD

2. Create an NO Contact instruction with one of the following methods.
» Drag NO Contact under RELAY in the Task Pane to the rung.

W * H : Main Program = ¥ | Ladder Instruction -
H:Main Program = | E RELAY
§ | -l I- NO Contact
- =
q % -I+ NG Contact
o Drag. " Tﬁ': On-Delay Timer[lms]
TOFF 44 - Fralo TimarM mel
» Double-click at the location at which to insert the NO Contact instruction, and select A: NO Contact
from the list.
* H : Main Program
L : -
! jhd
__|=="+ Equal {A==E2 -

»: Greater Than (AxE)

»=: Greater Than or Equal (A>=E)
T itact

ABS : Absolute Walue

ACOS - Arc Cosine

A0D : Addition

A0D0¥ : Extended Addition

AMD @ NO Contact

AND< : Less Than (B<B) hd
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1k

» Select the location at which to insert the NO Contact instruction, and click the NO Contact
Button.

Ao @irmbsk 53 BEim < pe Mus 6
‘oo DL NEERO DE <S=#z>KLiEEEIX

imin\Desktop\MPE720 Ver7 \MP3000\MP3000.YMW7 ETHER

Transfer
Transfer

H:Mal Program

END

u’ ‘;H
v T

3. Double-click the box with a question mark.

The Edit Parameter Dialog Box will be displayed.

4. Enter MB00000O in the Variable/Register Box and click the OK Button.
]|

Comment ;I
=
Qi I Cancel |

MBO0O00000 will be displayed for the NO Contact instruction.

Note: The type of register and data you can use depend on the actual instruction. Refer to the following
manual for details on each instruction.
(70 MP3000 Series Ladder Programming Manual (Manual No.: SIEP C880725 13)

To insert a comment, right-click the tab with the row number, and select Insert Rung

Information
Comment.
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5. Repeat steps 1 to 4 until you have entered the entire ladder program. The following
example shows a ladder program and its timing chart.

<Ladder Program Example>

AHD circuit
WEODOOOD  WEODDODT MEOOOO 10
. | | | |
1 SW2 Lamp 1
WEDDO 002 NIOES; [W Count HEOOOD 11
. ——  Tow[1s] 00005 DWOOOOD
L] -— Lamp 2
% 'y END b

Note: The ladder program example that is shown above uses M registers for switches and lamps.
When you enter a ladder program for an actual system, use the appropriate | and O registers.

<Timing Chart Example>

AND Circuit Operation

SW1 (MB00000) ON
OFF
ON
SW2 (MB00001)
OFF
ON
Lamp 1 (MB00010)
OFF
Timer Circuit Operation
ON
SW3 (MB00002)
OFF
5
Timer (DWO00000)
0 . bs
>
Lamp 2 (MBO0011) ON
OFF
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4.3 Creating Motion Programs

4.3.1 Creating a Group Definition

Creating Motion Programs

4-56

This section describes how to create motion main programs and motion subprograms.

431 Creating a Group Definition

Before creating a motion program, we have to group the axes together as required by the
machine configuration.

1. Click the Motion Tab in the Programming Pane to display Motion program in the
Motion Pane.

1% MPE720 Ver.7 - Sample - MP3000 [CPU-201] - [Start]

m File Edit View Onlne Compile Debug Window Help

DRt EHS B o M GERE S EEiH o ko bwuD a8l
ihOE BUS § % oo Alinfie 28 <==+>L1iEpl o]
ISEE AN ek WD

CPU-201 C:\Users\admin\Desktop\MPE720 Ver7\MP3000\MP3000.YMW7

Setup Programming Transfer Utility
Ladder program Mot am Variable

@J History *: My toal

e

Module
Corfiguration

-
Huds Monitor Alarm Monitor Create New Open Ladder
Ladder Program Program
I I I I
i | el [
Scopel Scope2 Tuning Panel Drive Control
Panel
I I I
Electronic Cam Logging Logging2
Tool

2. Right-click Motion program, and select Group Definition.

: equence program
[ ) M-EXECUTOR
i ¥ Drive Control Panel

Create New
Mation Program

(=1 Lacder ({[5]Motion J{[svstem

Ready

Scantirm ttinig Module configuration

% Copry CHrl+C

B paste ey
[ orive [ontral Panel

Group Definition )]

Cormpile

Brint...

Refresh
= o




4.3 Creating Motion Programs

3. Click the OK Button.
Refer to the following manual for details on group definitions.
(11 MP3000 Series Motion Programming Manual (Manual No.: SIEP C880725 14)

M8 Group Definition

4.3.2 Creating a Motion Main Program

[~ (Group Lisk

Mo, of Group I 1 - I

s Specification[Groupl]

Control Axis No. |3 hal l

Group Marne

Groupl

Axis Circuit| Axis Mo, |L0gical Axis ..
01 1 141
0z 1 2 Bl

1 ; [E

‘ | Cancel Help

4.3.2

Creating a Motion Main Program

Use the following procedure to create a motion main program.

1. Start the Motion Editor.

2. Expand the tree structure in the Motion Pane. Right-click Main program and select

New.
Motion
&

Prograrm

EI[][]MP3000 [CPU-201]
-2 5y Motion program

Sub program

By M-EXECUTOR
B3 Drive Control Pane

3. Click the OK Button.

New Program

Start

£ Histary 1 My tool

% Paste

Delete

Compile

— Prograrn Mo, IMPMUUI
-

Ctrl+t
Delete

Program Mame |I

Configuration
Detail definition

Lok | cance

——

= File priviless

Read

Wirite

D register

<< Detail

v
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4.3 Creating Motion Programs

4.3.2 Creating a Motion Main Program

4. Edit the motion program.

Use the instruction input assistance feature to insert an INC instruction and a MOV instruction into the

motion program.

The motion instruction assistance feature is used by right-clicking on the Motion Editor Tab Page.
 Calling the Instruction Input Assistance Feature (Select Motion Command Assist.)

« Inserting an INC Instruction

% Motion Command

Start” * MPMOO1 | z %
‘@ %5 B [veson7 0o N E Y
LIMNE BLOCE
1
2 I
3 END; db Cut Chrl
D copy Chr+C
B paste Chrl+
Delete Delete
&f Find... Clri+F
A% Replace... Ctrl+H
6 Motion Command Assist..., F12 |
4 | Insert Command e ]
= = = = = f] Refer to Motion Sub Program = ! = =
[l [F2| [F3l [F4 Fd il Al |2l
& mntinn alarmn

* Inserting a MOV Instruction

% Motion Command

Select Command Select Command : (¥
fine; | VEL [Axis1}- [Axis2} ..; |
Axis Mo, I. vl Update | Axis Mo, |2 vl Update |
Set to the arguments Set to the arguments
Argument | fixis [Setting v... |Unit | Argument | fxis [ ating o LNt [«]
[Axis1]F... |Al 150000 [Yooopulsemin] _I
[Axis2] F... |B1 150000 {Speed units]
=
V' Comment V' Comment
INCREMENTAL MODE =] SET SPEED =]
= =
Insert I Clase | Help | Insert I Clase Help |
4 4

Select Compile - Compile from the menu bar to compile the program.

When the compilation is finished, the motion program will be saved automatically.

- Sample

l*l

Pl TLEE B3 L=

ﬁ

P 9T o

: File Edit “iew OCrline Program

2 E & BE B

I*;I

FFEYEL)

Debug  Window  Hel
[ Compile F4 o O3
[2 Compie Al Programs |3

— X<

Important

Q
@ If an error occurs during compilation, the motion program will not be saved.




4.3 Creating Motion Programs

4.3.3 Creating a Motion Subprogram

4.3.3

Creating a Motion Subprogram

Use the following procedure to create a motion subprogram.

1. Start the Motion Editor.

2. Expand the tree structure in the Motion Pane. Right-click Sub program, and select
New.

Motion
&

Prograrm
=[] MP3000 [CPU-201]
-2 5y Motion program
i Group Definition
& Mai

L

(=
Sequence pr?:;j =

a M-EXECLITOR B paste Chrl+y
03 Drive Contral P

Delete Delete

Compile

ik

Setup Programming Monitor Transfer
Engineeting builder Print builder Electronic cal

B Histary 7 My

Connection /
Disconnection

hitaor

— Program Ma, IMPSDDI

Prograrn Mame ||

Configuration = File privilege

Detail definition Fead

Wi ite

D register

| Ok | Cancel |

<< Detail |

2

4. Enter the motion program.

* MPS001 |

=) ey e ) B I == )

LINE BLOCE  RET;

"INCREMENTAL MODE"
INC;
"POSITIONING"

(2, BT TR

RET:

4] |

MOV [A1]150000 [BE1]150000:

i

[F1l Help [F2| Mext Book|F3]

[F4] Compile  |F5] Set/Delet || Mci\re Exen[F7| Step Into |Fg| Step Cwer|Fg| Go

Fifl Ereak

[Fiil Debug Me(Fig) Motion Co
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4.3.3 Creating a Motion Subprogram

5. Select Compile - Compile from the menu bar to compile the program.
When the compilation is completed, the motion program is saved automatically.

Debug  Window  Hel
& Compile F4 O

Lz Cnlzumpilel All Programs 3 O

JRaEnh s 5e 5
AT E EUE § % e

S AR om WP

@ If an error was displayed in the Error List Dialog Box during compilation, the motion program will
not be saved.
Important
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4.4 Creating a Sequence Program

4.4.1 Creating a Sequence Main Program

m Creating a Sequence Program

This section describes how to create sequence main programs and sequence subprograms.

441

Creating a Sequence Main Program

Use the following procedure to create a sequence main program.

1. Start the Motion Editor.

2. Expand the tree structure in the Motion Pane. Right-click Main program and select

New.
Maotion QX
)

Prograrm
=[] MPa0a0 [CPU-201]
= [ Mation program
i Group Definition
Main pragram
[ sub program
&y Sequence program

Sub program
By M-EXECUTOR

&b ot
B9 Copy
% Paste

Delete

Rename

3. Click the OK Button.

ate Mew Program

o [ Drive Conkrol Pan Open

Ctrl+x

Priogram Mo, ISPMDDI

B Histary 7 My

Connection /
Disconnection

Ctr+C
Ctrl+t
Delete

—
2
Program Marme I
Configuration = File privilege 0.1
Detail definition Read i
Wl ite 1
D register 32

<< Detail

o

E Creating User Programs

Utility
1 BCtron tool
S5
i % LA g versionr.o0 i s?s BEIEL Mm P M RRE RE
LINE BLOCE | |
1 VAER;
2 A7 TODD ¢ Add the wvariable here.
3
4 END_VAR:
5 A TODO @ Add the program here.
G
7 0 END;

4-61



4.4 Creating a Sequence Program

4.4.2 Creating a Sequence Subprogram

5. Select Compile - Compile from the menu bar to compile the program.
When the compilation is finished, the motion program will be saved automatically.

W8 MPET20 Wer7 - Sample - MP3000 [GPU-201] - [SPMO01]

{|Z| Ble Edit Wiew Onlne Program
DENET & BB B e comie F4 & &
LT E EU=¥ v L Compie Al Programs F

N X TELY.

Debug  Window  He

N}
@ If an error occurs during compilation, the motion program will not be saved.

Important

442 Creating a Sequence Subprogram

Use the following procedure to create a sequence subprogram.
1. Start the Motion Editor.

2. Expand the tree structure in the Motion Pane. Right-click Sub program, and select

New.
.~ start/’sPmo01
=K.
Program LINE BLOCK
=[] MPz000 [CPU-201]
[ Mation pragram 1
i Group Definition 2
Main pragram 3
[ sub program 4
& Sequence program 5
-1 5 Main program 4]
7 0
Drive Contral ]
Cpen
db Cut Cirlex
En copy Chrl+C
B paste Chrl+y
Delete Delete
Rename e

3. Click the OK Button.

B Create New Program

Programm Mo, ISPSDUZ

'

Programm Mame Il

Configuration = File privileee 0.1
Detail definition Read 0
Wite 1

D register 32

pp—
OF I Cancel << Detail |
- —_—

v
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4.4.2 Creating a Sequence Subprogram

4. Enter the sequence program.

Start | SPMO0O01SPSO02 | s x
B B HB5 L esor.o (2 B el ¥4 BiE xR ]

LINE BLOCKE

1 VAR

2 s TODO : Add the wvariable here.

3

4 END_WAR:

5 s TODO : Add the program here.

G

7 0 RET:

5. Click the Save Icon ( E ) in the Motion Editor to compile the program. When the com-
pilation is finished, the sequence program will be saved automatically.

[©

Important

If an error was displayed in the Error List Dialog Box during compilation, the sequence program
will not be saved.
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4.5 Transferring Data with the MPE720

m Transferring Data with the MPE720

You can transfer data to read, write, and compare data between the external memory (MPE720
or USB) and the Machine Controller, and save the RAM data in the Machine Controller to flash
memory.

You can transfer the following data.
» System Configuration
» System definitions
+ Scan time definitions
» Module configuration definitions
» Trace data
* Programs
» Ladder programs (high-speed, low-speed, startup, and interrupt programs, and functions)
« Motion programs (main program, subprograms, and group definitions)
» Table data
« Variables (axis, /0O, global, constant, and user-defined structure variables)
« Comments (I/0, global, and constant comments)
* Registers
M (data), D (internal), C (constant), S* (system), I* (input), O* (output), and G (G) registers

* The contents of these registers cannot be changed.

The type of data transfer is selected in the Transfer Dialog Box. Display this dialog box by
selecting Online - Transfer from the menu bar.

Transfer E|

Transfer

Write into Controller Read from Controller
7’ ‘ The data of the project file is written into h Controller's data is read ko the project file,
¥ controller, 5
] ]
Write into Project Read from Project
The data of the opened project File is written in h Reads to the project file which is the opening of
ﬁ other project files, ﬂ other praject files data,

Save to Flash

)

Other Transfer

A

The controller's RAM data is save in the flash
memory. *: Data is cleared when controller's
power is turned off,

Write into CF card{Media) Read from CF card{Media)
Controller's data or data of the project file is h Diata of the CF cardiMedia) is write into

- wiritken in the CF card(Media), - cantroller or write the project File.

Compare

Compare with Controller Compare Flash to RAM
El 3 Qutput a resulk after data of the controller and Q Qutput a result after data of the controller's
— , data of the project file are compared. = RAM and data of the flash memary are
J campared.

Compare with Project File Compare with CF card{Media)
E Qutput a result after data of the opened 1 Cutput a result after compared with the CF
KW | | project file and data of the other project file are cardi{Media) and controller or CF card(Media)

compared. and the project file.

Note: 1. In the above dialog box, all icons are shown as enabled for the purpose of this description.

2. To transfer data from the main menu, select Online - Write into Controller, Read from Controller or Save to
Flash.

3. You can also transfer data by selecting the Transfer Icon in the Launcher, then select Write into Controller,
Read from Controller, or Save to Flash.
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MPE720

Project file transfer data

Machine Controller RAM

Project file

/ :

-
*
-
*

Another project file

\
Machine

Controller
flash

Reading from the Machine Controller

Application data
in the Machine

Controller RAM
4 ‘e

4

Project file |

.

A

Machine Controller RAM

Another
project file

4.5.1 Writing Parameters to the Machine Controller

The following figure illustrates data transfers for MPE720 version 7.
<Data Transfer Conceptual Diagram>

Writing into the Machine Controller and Saving to Flash

When you perform a Write into Controller
operation from the Transfer Dialog Box, the
data of the open project fie (or of another
project file that you specified) will be written
to the RAM of the Machine Controller. If you
perform a Save to Flash operation, the data
that is stored in the RAM of the Machine
Controller will be written to the flash mem-
ory of the Machine Controller.

When you perform a Read from Controller
operation from the Transfer Dialog Box, the
data in the RAM of the Machine Controller
will be loaded into the MPE720 and written
to the open project fie (or to another project
file that you specified).

The following sections provide the data transfer procedures.

4.5.1

Writing Parameters to the Machine Controller

The operation depends on whether a project file is currently open.

* When a project file is open (i.e., when you are online), the current project file data will be
transferred to the Machine Controller.
Go online with the Machine Controller before performing the transfer.

* When a project file is opened and a connection is established (i.e., when a project link con-
nection is made), the Transfer Program Dialog Box is displayed when you select the operation
from the Transfer Dialog Box.

« When a connection is established without opening a project file (i.e., when a direct connec-
tion is made), you select the transfer source project file and then transfer the data to the
Machine Controller.
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4.5 Transferring Data with the MPE720
4.5.2 Writing into a Project File

452 Writing into a Project File

You can write the data from the currently open project to another project file.

@ You can write to a project file only when the Machine Controller is not connected (i.e., when
offline).
Important

Use the following procedure to write the data.

1. Select Online - Transfer from the menu bar, and then click the Write into Project But-
ton in the Transfer Dialog Box.
The Open Project Dialog Box will be displayed.

2. Select the project file to which to write the data, and then click the Save Button.

Open Project E] g|

Save i | 3 MP3000 vl O E-
5 TEEMC_p w7
:3 TEEMC_g. w7

My Recent LﬁmpSDDD.VM\:\-‘?

Documents 8| mpa0ona. w?
] mp3000B. w7
] mpa000c. ¥
] mpa000d. w7

Desklop
mp3000e, ¥MW7
. st w7
T TRz, vt
My Documents
=1
%
My Computer
File name: | A Save |
“:‘] Save as type: Project File [* MW7) w Cancel
>
My Network

The Transfer Program - Write into Project Dialog Box will be displayed.

3. Click the Batch Button or the Individual Button.
If you click the Batch Button, use the check boxes to indicate the data to transfer: System Configura-
tion, Program, Register, and/or Global register comment.
If you click the Individual Button, use the check boxes to indicate the data to transfer: System Config-
uration, Program, Register, and/or Global register comment. You can then specify the individual data
to transfer.

Transfer Program — Write to Controller

Source Project File : CPU-301(16axes) (CPU301_16axes. YMWT)

[ 0%

| 2y Batch iy Tndividu..

Transfer file type
) The following files will be transferred.
System Configuration System Definition
Scan Time Definition
[
FrErE FTP Client definition
¢ Update local register comments. Module Configuration
. . Data Trace
" Do not leave local register comments in controller, Data Logging
Reaqister Maintenance Monitor Setting
g Ladder Program {High-speed/ Low-speed/ Start/
Global register comment Interrupty Function)
Motion Program (Main, Sub)
Target Comment I.-'-\II 'l Sequence Program (Main/ Sub)
) C language program
Transfer option — | oral Comment N Renister/ # Renister/ ¥ Renister/ ¥

[] wirite the parameter into the SERVOPACK.
Save to flash after transferring to the controller,

Save to flash in the background. Options | Close I

The execution situation should check a status bar. i

4. Click the Start Button to start writing to the project file.



4.5 Transferring Data with the MPE720

4.5.3 Reading from the Machine Controller

When the Project File Is Open and the Machine Controller Is
Online

Select Online - Write into Controller from the menu bar.
Alternatively, you can select Transfer - Write into Controller from the Launcher.

The Transfer Program - Write into Controller Dialog Box will be displayed.

4.5.3

Reading from the Machine Controller

The operation depends on whether a project file is currently open.

« When a Project File Is Open:
The RAM data of the Machine Controller will be transferred to the current project file. If the
Machine Controller is offline, a connection to the Machine Controller is established before
performing the transfer.

« When a Connection Is Established without Opening a Project File:
The data in the Machine Controller will be transferred to the target project file after the file is
selected.

When the Project File Is Open and the Machine Controller Is
Online

Select Online - Read from Controller from the menu bar.
Alternatively, you can select Transfer - Read from Controller from the Launcher.

The Transfer Program - Read from Controller Dialog Box will be displayed.

45.4

Reading from a Project File

You can read data from another project file into the currently open project. You can write to a
project file only when the Machine Controller is not connected (i.e., when offline).

Use the following procedure to read the data.

1. Select Online - Transfer from the menu bar, and then click the Read from Project But-
ton in the Transfer Dialog Box.
The Open Project Dialog Box will be displayed.

2. Select the project file from which to read the data, and click the Open Button.

Open Project E]@
Look in: | 12 MP3000 v @ F e E-
=G 7

Lﬁ TEEMC_g. 7
My Recent LﬁmpSDDD.VM\:\-‘?
Documents 8| mpa0ona. w?

— T mpa00og. w7

L% T mp3000c, YT
] mpa000d. w7

Desklop
] mpa000e. w7

T test  hw7
TRz, vt
My Documents
o
My Computer
"] Files of type: Praject File [ MW7) v
My Netwark

The Transfer Program - Read from Project Dialog Box will be displayed.
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4.5 Transferring Data with the MPE720

4.5.5 Saving to Flash Memory

3. Click the Batch Button or the Individual Button, and then the Start Button.
If you click the Batch Button, use the check boxes to indicate the data to transfer: System Configura-
tion, Program, Register, and/or Global register comment.
If you click the Individual Button, use the check boxes to indicate the data to transfer: System Config-
uration, Program, Register, and/or Global register comment. You can then specify the individual data
to transfer.

Transfer Program — Read from Controller

Target Project File : CPU-301(16axes) (CPU301_16axes. YMWT)

[ 0%

| 2y Batch iy Tndividu..

Transfer file type
The following files will be transferred.
System Configuration System Definition
Scan Time Definition
[
PR FTP Client definition
¢ Update local register comments. Module Configuration
. . . Data Trace
" Do not leave local register comments in project. Data Logging
Reaqister Maintenance Monitor Setting
g Ladder Program {High-speed/ Low-speed/ Start/
Global register comment Interrupty Function)
Motion Program (Main, Sub)
Target Comment I.-'-\II 'l Sequence Program (Main/ Sub)
) C language program
Transfer option : | nral Comment (N Renister/ # Renister/ ¥ Renister/ ¥

[] read the parameter from the SERVOPACK.

Save to fiash after transfering) to the controller.

Options | Close I

4

455 Saving to Flash Memory

You can save the Machine Controller RAM data to the flash memory of the Machine Controller.

@ You can save the data to flash memory only when the Machine Controller is connected (online).

Important

Use the following procedure to save the data.

1. Select Online - Save to Flash from the menu bar.
The Transfer Program - Save to Flash Dialog Box will be displayed.

2. Click the Start Button.

Tranzfer Program -

[ S | Writing target controller : CPU-201  (Ethernet[1] IP192.168.1.1)

This may take some time, depending on the data to be saved.
Options | Close I
4

If the CPU Unit/CPU Module is running, the following message will be displayed. Click either the Yes
or the No Button to save the data to the flash memory.

] - Sample

\'J) The controller i= running, so it may take more time to save to flash.

Should the contraller continue to run during zave to flash®

Mo Cancel




4.5 Transferring Data with the MPE720

4.5.6 Comparing to the Machine Controller

a Do not turn OFF the power supply to the Machine Controller until saving the data to
flash memory has been completed.

mportant 1T YOU turn OFF the power supply to the Machine Controller while data is being saved
to flash memory, the data will be lost.

If you then turn ON the power supply to the Machine Controller, the Machine Control-
ler will start with the factory default conditions.

456 Comparing to the Machine Controller
The operation depends on whether a project file on the PC is currently open (offline) or whether
the Machine Controller is online.
» Offline
After a connection to the Machine Controller is established, the currently open project file
data and the Machine Controller RAM data will be compared, and the results will be dis-
played in the Transfer Pane.
* Online
When you specify (or create) a project file to compare, the project file data and the Machine
Controller RAM data will be compared, and the results will be displayed in the Transfer Pane.
457 Comparing Flash Memory and RAM Data
The Machine Controller RAM data and the flash memory data will be compared, and the results
will be displayed in the Transfer Pane. You can save the data to flash memory only when the
Machine Controller is connected (online).
458 Comparing to a Project File

The currently open project file data and the data in another project file will be compared, and
the results will be displayed in the Transfer Pane. This comparison can be executed only when
the Machine Controller is offline.
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4.6 Data Transfer without Using the MPE720
4.6.1 Using USB Memory

m Data Transfer without Using the MPE720

This section describes how to transfer project file data without using the MPE720.

Method Reference
Using USB Memory ¥ Using USB Memory (page 4-70)
Using the MPLoader IE Using the MPLoader Ver.4 (page 4-73)
Using the MPLoad Maker IE Using the MPLoad Maker (page 4-75)

461 Using USB Memory

You can transfer user application data between the RAM in the CPU Unit/CPU Module and the
USB memory device with the MP3200 (CPU-201, CPU-202) or MP3300 (CPU-301, CPU-302).

Specifications
The following table gives the USB memory specifications.

ltem Specification Remarks
Supported media USB memory -
Applicable FAT FAT16/32 -

Maximum number of nested directories | 10 -

Uses the calendar in the Controller.
Last update time-stamp | Refer to the following manual for details.

supported. (71 MP3000 Series MP3200 User’s Manual
(Manual No.: SIEP C880725 10)

File information

Maximum length for file name and

directory names 256 characters -

Current directory function 16 -

Maximum number of simultaneously 16 _

open files

Formatting Not supported. Use a formatted USB memory device.

Recommended USB Memory Device
The following USB memory device is recommended. It can be purchased from Yaskawa.

Model Specification Manufacturer
SFU24096D1BP1TO-C-QT-111-CAP 4-GB USB memory Swissbit Japan Inc.
Functions
The following table gives the functional specifications of the USB memory.
ltem Specification Description
LOAD: Performs batch loading when the power is turned
Operating switches | Uses 2 pins on SW1. ON.

INIT: Register transfer selection

USB memory to CPU Unit/

Batch load CPU Module « Controls the operation based on the settings of the
(non-volatile memory) above operation switches.
CPU Unit/CPU Module + User applications and registers are transferred.
Batch save

(RAM) to USB memory
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4.6 Data Transfer without Using the MPE720

4.6.1 Using USB Memory

Operating Procedures

This section describes the procedures for loading all of the data from the USB memory device
and saving all of the data to the USB memory device.

€ Batch Loading from USB Memory Device
1. Turn OFF the power supply to the CPU Unit/CPU Module.

2. Insert the USB memory device that contains the application data to transfer into the
USB connector on the CPU Unit/CPU Module.

Make sure that the folder hierarchy and file naming where the application data is to be

Information :
stored is as shown below.

3. Turn ON only the LOAD pin on the mode switch 1 on the CPU Unit/CPU Module.

ON
STOPl | oy 5 pALMm
E-NIT| (o — STOP
INIT| [ Emmi ENIT
INT
CNFG| | CNFG
LOAD LT LOAD
DRST |n T

—>0N

MP3200 Switch MP3300 Switches

4. Set the INIT pin on the mode switch 1 on the CPU Unit/CPU Module according to the
register type to load.

Registers to INIT Switch Setting

Load OFF ON
M registers Transferred. Not transferred.
G registers
S registers
| registers
O registers
C registers
# registers Always transferred regardless of DIP switch setting.
D registers

Not transferred regardless of DIP switch setting.

5. Turn ON the power supply to the CPU Unit/CPU Module.
The batch load operation starts.

If the load operation fails, an error code will be displayed on the display on the CPU Unit/
CPU Module. Refer to the following manual to troubleshoot the problem, then perform
the batch load again.

(71 MP3000 Series MP3200/MP3300 Troubleshooting Manual (Manual No.: SIEP C880725 01)

Information

6. Turn OFF the power supply to the CPU Unit/CPU Module.
7. Turn OFF the LOAD pin on mode switch 1 on the CPU Unit/CPU Module.
8. Turn ON the power supply to the CPU Unit/CPU Module.
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4.6 Data Transfer without Using the MPE720

4.6.1 Using USB Memory

€ Batch Saving to USB Memory

When a save operation is performed to the USB memory device, any data that is stored on

Infetien the USB memory device will be overwritten.

1. Turn ON the power supply to the CPU Unit/CPU Module.

2. Make sure the security password has not been set for the CPU Unit/CPU Module. Oth-
erwise, any attempts to perform a batch save will fail. Refer to the following section for
details on removing the security password.

I Deleting a Password (page 6-8)

3. Insert the USB memory device that contains the application data to transfer into the
USB connector on the CPU Unit/CPU Module.

4. Set the INIT pin on the mode switch 1 on the CPU Unit/CPU Module according to the
register type to save.

Registers to INIT Switch Setting
Save OFF ON
M registers Transferred. Not transferred.
G registers Transferred. Not transferred.
S registers Transferred. Not transferred.
| registers Transferred. Not transferred.
O registers Transferred. Not transferred.
C registers
# registers Always transferred regardless of DIP switch setting.
D registers

5. Press and hold the STOP/SAVE switch on the CPU Unit/CPU Module for at least two
seconds. The batch save operation starts.

If the save operation fails, an error code will be displayed on the CPU Unit/CPU Module.
Refer to the following manual to troubleshoot the problem, then perform the batch save
again.

(71 MP3000 Series MP3200/MP3300 Troubleshooting Manual (Manual No.: SIEP C880725 01)

Information
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4.6 Data Transfer without Using the MPE720

4.6.2 Using the MPLoader Ver.4

4.6.2

Using the MPLoader Ver.4

The MPLoader Ver.4 software was developed to provide an easy way for users to modify the
internal definition files, application programs, and register data in an MP3000-series Machine
Controller without using the MPE720. The following table lists the various models of this prod-
uct.

The model depends on the number of PCs that the software can be installed on.

Name Model Description
CPMC-MPL700C Single license
MPL700 Client CPMC-MPL700C-10 | 10 licenses
CPMC-MPL700C-20 | 20 licenses

Function

€ Loading Application Data
» The folder containing all of the data for one Machine Controller in the MPE720 can be loaded
into the Machine Controller in a batch operation.

* You can make setting when creating the data that is loaded into the Machine Controller to
also back up the application that is already loaded into the Machine Controller.

€ Saving to Flash Memory
The MPL700 Client can save data to flash memory.

System Requirements
The following table gives the system requirements.

Item Specification
CPU Pentium I, 400 MHz min.
RAM 128 MB min.
HD Space is required fo!' softwe}re installation.

MPL700C software installation: 30 MB

Display resolution 800 x 600 min.
0OS Windows 7, Windows 8, Windows 8.1 or Windows 10
Software environment | .NET Framework 4.6.2

Applicable Models and Communications Interfaces

The following models and communications interfaces can be used with the MPL700 Client:

* Model: MP3000-series Machine Controller

« Communications: Serial (RS-232C) Ethernet (except relay and duplex), PCI bus (for MP2100,
MP2100M, MP2101, MP2101M, MP2101T, or MP2101TM), USB (for MP2200-02), or PCI
Express (for MP3100)
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4.6 Data Transfer without Using the MPE720

4.6.2 Using the MPLoader Ver.4

MPL700 Features

The MPL700 provides an easy way to load updated applications to the end-user systems with-
out using the MPE720. Therefore, unlike the MPE720, it does not have functions for system
configuration definitions, programming, monitoring, and other operations.

The application provider sends the compressed application file to the user. The end user can
specify the received compressed file in the MPL700 to load the application into the Machine
Controller.

@ Overall Workflow

The following figure shows the dataflow until the updated application is loaded into the end-
user system (CPU Module) using the MPL700 Client.

Application Provider End User
[m]
o n0 _—— LL.O[Jg -
[e]
© — ['7;[
MPL700
Client

MPE720
(version 5.10 or
higher)

) _—

® Create compressed file to send.
® Send it as an email attachment. Controller
® Extract the application environment.
@ Load into the Controller.

® : Create the compressed file for sending with the compressed sending function of the
MPE720 (version 5.10 or higher).

This is the same function as the one supported by the MPL700 Server.

®® : Load the compressed file that was provided into the MP3000-series Machine Controller
with the MPL700 Client.

@indicates transfer via a network, removable disk, or other methods that are not automatically
supported by this software.

Refer to the following manual for details on the features and operation of the MPLoader.
(Y1 MP2000/MP2000-series MPLoader Ver.4 User’s Manual (Manual No.: SIEP C880761 01)



4.6 Data Transfer without Using the MPE720

4.6.3 Using the MPLoad Maker

4.6.3

Using the MPLoad Maker

The MPLoad Maker is used to create automatically startup files (Auto_MPL) from MP3000-
series Machine Controller applications that were created on a development PC. The Auto_MPL
file that is created with the MPLoader Maker is written onto a CD-ROM. The CD-ROM (hereaf-
ter Auto_MPLCD) is inserted into the target PC that is located in the system of the Machine
Controller, and serves the purpose of transferring applications. The Auto_MPL automatically
extracts the application and transfers it into the target Machine Controller.

Instead of using a CD-ROM, a .BAT file, that can start up from the HDD can also be created.
The following figure outlines the transfer process.

Development PC Target PC
H 5 Auto_MPLCD
» —-
H Wite the Adto_MPL @Insen into the drive.
] 8| tothe CD-ROM. Auto_MPL i
T automatically
_ tstartsf ancih
» — ransfers the
(l\/IPLo?dMaker) Write onto a generic Copy. application.
memory card Communications via RS-232C,
; (USB memory). Ethernet, or USB
Create the Auto_MPL vy vy
(automatic transfer file)
from the MP3000 <

application. = m

MP3000-series Machine Controller

Note: The MPLoad Maker does not have the functionality to write a CD-ROM. Use a specific device and driver to
write the CD-ROM.

MPLoad Maker Features

« Applications can be transferred even if there is no application transfer software (MPE720 or
MPLoader) installed on the target PC.

« One Auto_MPLCD can be used to transfer the application into more than one Machine Con-
troller.
The functionality of the Auto_MPL is limited to extracting and transferring applications. This
eliminates the risk of the application being accidentally edited on the target PC.
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4.6.3 Using the MPLoad Maker

MPLoad Maker Product Specifications

The following table lists the product specifications of the MPLoad Maker.

Item

Development PC (MPLoad Maker)

| Target PC

Applicable Machine

MP2100, MP2100M, MP2101, MP2101M, MP2101T, MP2101TM,
MP2200 (CPU-01/02/03/04), MP2300, MP2310, MP2300S, MP2400, MPU-01,

Controllers MP3100, MP3200, MP3300, £-7C
CPU Pentium I, 400 MHz min.
RAM 128 MB min. -
Display resolution 800 x 600 min. -
Applicable OS Windows 7, 8, 8.1 and 10 (32-bit or 64-bit edition, English or Japanese)
ETHERNET
218IF-01""
218IFA™
218IFB™!
218IFC™!
218IFD"!
Serial (RS-232C)
217IF-01"!
Applicable 218IF-01"!
communication 260IF-01
interfaces and _ 261IF-01
corresponding 215AIF-01
Communications USB
Modules MP2200(CPU-02)
PCI Bus
MP2100
MP2100M
MP2101
MP2101M
MP2101T
MP2101TM
PCI Express
MP3100

Transferable files

YMW/YMW?7 file (project file that was creat

ed with MPE720 Version 6 or Version 7)

Consecutive
application transfers

Supported.

Installation size

30MB

Installation is not required.

Available HDD space
for execution

25 MB™? (for one Auto_MPL)

1MB™? (released when the transfer is
completed)

*1. Relay settings are not supported.
*2. More space may be required depending on the size of the transferred application.

Refer to the following manual for details on the features and operation of the MPLoad Maker.

(11 MP2000/MP3000-series MPLoad Maker Version4 User’s Manual Auto Transfer File Creation Tool
(Manual No.: SIEP C880761 02)
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This chapter describes how to debug programs and how to
adjust the operation of the machine.
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5.1 Debugging Ladder Programs

5.1.1 Ladder Program Runtime Monitoring

Debugging Ladder Programs

This section describes debugging with MPE 720 version 7.

2.1.1

Ladder Program Runtime Monitoring

You can monitor the execution status of each instruction. Using runtime monitoring requires a
connection to the Machine Controller.

Instructions where the relay output is ON are displayed in blue.

The current values of the parameter registers of the instructions that are being executed are
also displayed.

MBDIDDIDDD oBoonon ON coils are
SWITCHI CoiLd /I displayed in blue.
MBUIUUIUUI ogooonnl /
01 TCH2 colLz
M_ [WLFROTSre  (TWLFAOTDe=t
“STORE " 12345 MWooo11 ||
12345 lERah Current values of
= T registers are displayed.
WEOOOOD
S STORE Maoo10 Woon1 %
SWIITEI:HS | : 2000 EUUU/

H Debugging Programs
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5.1 Debugging Ladder Programs

5.1.2 Register List Panes

5.1.2

Register List Panes

You can monitor the current values of the registers in a continuous area (register map) on any of
the Register List 1, 2, and 3 Panes. Realtime monitoring is possible if the Machine Controller is
connected. You can edit the values.

Information

« If you use a project link connection, the data in the Machine Controller is accessed. When
the register map is displayed, the displayed results do not always match the project file of
the linked project.

If you display the register map when using a project link connection, first always transfer the
data to the project file by reading the data from the Machine Controller.

» The register list can display S, I, O, M, C, D, and G registers. However, C registers are read-
only. They can be read but not written.

Displaying the Register Map

The following table gives the meaning of the background colors in the register map.

Green Indicates a register that is used in a ladder program.

Red

Indicates a redundant register (i.e., a register that is used for more than one data type).

Use the following procedure to display the register map.

1.

Click one of the tabs for the Register List 1, 2 or 3 Panes.
Select Monitor — Register List from the Launcher. The Register List 1 Pane will be displayed.

Note: You can show or hide the Register List 1, 2, and 3 Panes by selecting View — Register List — Register
List 1, View — Register List 2, or View — Register List 3 from the menu bar.

Enter the address of the register to display in the Register Box. When displaying a list of
D registers, enter the program number as shown below.

Register List 1 x

Register [DB00O010 - |[Hod] ] -

Monitor

10utput |[HiSearch 1 | "2 Transfer |[E Register List 1 |[fZ]Watch 1 | 4 Cross Reference 1 |40 Force Coil List |[EE]Register List 2

3. When you press the Enter Key, the register map will be displayed.

The specified register will be displayed in the top row.

Number of registers displayed in one row

Register List 1 S
Register | DBO00OLO - |[Ho4 -|[16¢ -l & vonitar FE O & F
0 1 2 3 4 [Register] A B L (1] 3 F -
05000010 8 NN NN IR IR 5000065 £ O O O G (O e
DBOD0020  OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF

[Using Register] Switching Buttons

OFF OFF OFF OFF OFF OFF
e OFF OFF OFF OFF OFF OFF
OFF OFF OFF OFF OFF OFF
OFF OFF OFF OFF OFF OFF OFF OFF OFF
DBOOD070  |OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF ||~

E210utput | [HiSearch 1 |2 Transfer | (B9 Reqister List 1 |[=]Watch 1 | 8 Cross Reference 1 | 40 Force Coil List
Example of Displaying the D Register Map and Balloon

DBO00030  |OFF OFF OFF OFF OFF OFF
DBOOD040 | OFF OFF OFF OFF OFF OFF
DB0000S0 OFF OFF OFF OFF OFF [OFF

DBOODOGD |OFF OFF OFF OFF OFF OFF O



5.1 Debugging Ladder Programs

5.1.2 Register List Panes

Register List 1 x
2 3 (4 5 6 7 i

MW00014 0 0 ) 0 o o

MW00022 |0 0 0 0 0 0 0 0

MWO0030 |0 0 0 0 0 0 0 0

MW00038 |0 0 0 0 0 0 0 0

MWO0046 |0 0 0 lo 0 0 0 0

MW00054 |0 0 0 0 0 0 0 0

MW00062 |0 0 0 0 0 0 0 0 -

Ej0utput | [HiSearch 1 |2 Transfer | (B9 Register List 1 |[=]Watch 1 | M Cross Reference 1 | 40 Force Coil List
Example of an M Register Map

« If you move the cursor over the register map, a balloon will show the register and the status
of the register at the cursor position.

» You can change the number of registers displayed in one row. The five buttons on the top

right of the pane are used to switch the displayed contents.

If you right-click the register list, you can select Decimal, Hex, Binary, or ASCII from the

pop-up menu to change the data type of the values. However, the B and F data types can-

not be changed.

The display color alternate between blue and black for every other row.

The Monitor Icon is enabled only when the Machine Controller is online.

Information

Switching the Register Map Display
You can change the number of registers that is displayed in one row. You can use the five but-
tons on the top right to switch the displayed contents of the register map.

Number of registers displayed in one row

o

] [puo | oo FEO & F
2 3 4 5 £, . -
. o 0 0 0 o 0

€ Number of Registers Displayed in One Row

You can set the number of registers displayed in a row to between 1 and 16 either by direct
numeric input or by selection from a list. For bit registers, the number is always 16 and cannot
be changed. If you select Automatic, the number of displayed registers will be set automati-
cally based on the size of the Register List Pane.

€ Monitor ON (/& )/OFF (8] Menitor ) Button
This button is enabled only in Online Mode. Click this button to turn monitoring ON and OFF.

When monitoring is ON, the register data will be updated and displayed continuously. When
monitoring is OFF, the data will not be updated.

€ Register Map Show (g)/Hide (=) Button
Click this button to show and hide the register map.

Show mode: Registers that are used in the ladder program are displayed with a green back-
ground, and registers that are used for more than one data type are displayed with
a red background.

Hide mode: All registers are displayed with a white background.

€ Register Map Refresh Button (<)

Click this button to refresh the values in the register map.

Information This button is disabled when the Register Map Show/Hide Button is in Hide (B&) status.

E Debugging Programs
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5.1 Debugging Ladder Programs

5.1.3 Watch Panes

€ Redundant Register Search Button (/&)

This button searches for and displays redundant registers. The [T] Button searches for redun-
dant registers upward, and the [l] Button searches downward.

The results will be displayed on the register map. If a redundant register was found, it will be
displayed with a blue background.

Information This button is disabled when the Register Map Show/Hide Button is in Hide (B&) status.

Register List 1 x
Register [M\W00014 - -|[15 | B FEoLT
0 [1 2 2] [4 5 6 7 8 9 [10 11 [12 [13 14 7
mwooota | AN G o 0 o I o 0 o 0 0 0 o 0
| MW00029 o o o o o o o o o L] o o o o
Mwoooss o 0 0 0 [ lo 0 ] 0 0 0 0 0 ] 0
| MW00059 o L) o o o o 1] o o L] o o o o o
MW00074 0 a Jo 0 0 0 0 0 0 0 0 0 0 0 0
‘Mwoooss o 0 0 ] ] [ 0 0 [ 0 0 o 0 [ 0
MWoo104 0 o o o o o o o o o o o o o o v

|E0output | (i Search 1 | “B Transfer | (B8 Register List 1 |[2]Watch 1 | 3 Cross Reference 1

Editing Data

You can perform the following editing operations by selecting cells on the register map.
+ Directly entering data

« Deleting data (setting the data to 0)

« Copying and pasting data

If the Machine Controller is online, any changes in the data immediately affect the operation of
the Machine Controller.

5.1.3

Watch Panes

You can monitor the values and comments of the specified S, |, O, M, C, D, and G registers on
the Watch 1, 2, and 3 Panes. Realtime monitoring is possible if the Machine Controller is con-
nected. You can edit the values.

When a project link is used, the data registered in the Watch Pane is saved only to the
Machine Controller. To apply the watch data to the project file, transfer all of the data from the
Machine Controller.

Information

Displaying Watch Data

1. Click one of the tabs for the Watch 1, 2 or 3 Panes.
Select Monitor — Watch from the Launcher. The Watch 1 Pane will be displayed.

Note: You can show or hide the Watch 1, 2, and 3 Panes by selecting View — Watch — Watch 1, View —
Watch — Watch 2, or View — Watch — Watch 3 from the menu bar.

2. Double-click the Variable Column or press F2 to show the text cursor, and then enter
the register or variable register to monitor.

Note: 1. You can also drag or copy registers from the ladder program or from the Variables Pane.
2. When monitoring D registers, enter the program number as shown below.

Watch 1 X
Varizble | Value Comment Program
SWO0001 1803
MWOo0000 -20411
SW00016 1 Calendar: Month Day
T = v

H ; ain Pogram

C=10utput |[HiSearch 1 |2 Transfer |[EEReqister List 1 |[Z]watch 1 | 3 Cross Reference 1 |0 Force Coil List |9 Register List 2
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5.1.3 Watch Panes

3. Press the Enter Key.
The contents of the specified register will be displayed.

Watch 1 x
| Varigble | Value | Comment | Program |
SWo0001 15303

MW00000 -20411

SW00016 1 Calendar: Month Day

DBO00001 OFF HO3

|C]0utput EmSearch 1 ;Transfer fReg'Bter List 1 jWatch 1 'm Cross Reference 1 | 4O Force Coil List | [EERegister List 2

If you right-click a row, you can select Decimal, Hex, Binary, or ASCII from the pop-up menu to
change the data type of the Value Column.

Editing the Value Column

Double-click the Value Column or press F2 to show the text cursor. You can enter the value
directly or paste a value.

Information You cannot edit the comments of the system registers.

After entering the data, press the Enter Key to confirm the change.

If the Machine Controller is online, any changes in the data immediately affect the operation of
the Machine Controller.

E Debugging Programs
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514 Searching and Replacing in Programs

You can search for variables, instructions, and comments in a specified program. You can also
search for and replace registers and register comments.

The following section describes how to search for and replace text in programs.

Searching in Programs

1. Bring the program to search to the front in the Ladder Editor, and then select Edit — Find

from the menu bar.
The Search Dialog Box will be displayed.

2. Click the Variable, Instruction or Comment/Bookmark Tab to set the search criteria.

Search x|
“ariable |Instruc:ti0n I Comment/Book mark I
Search Variable LI Search |
Search All |
¥ Output log at Search 2 Search Direction ﬂl
 Up (+ Down
Select Ranee
Start Rune |D 32
End Rung |D 32

Variable Tab Page:Allows you to search for variables and registers. You can also enter the variable by
copying it from the Variables Pane.

Search x|
ariable  Instruction |Oomment;"Elookmark|
Ihstruction LI Soarch I
Search All |
¥ Output log at Search 2 Search Direction Cancel |
C Up & Dawn
Select Range
Start Rune ID Ej
End Rung ID Ej

Instruction Tab Page:Enter the name of the instruction or the assigned instruction key in the Instruc-
tion Box.
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Search x|
ariable I Tnstruction Comment/Bookmark |
Search Object LI Search I
Search All |
W lze wild cards Search Direction Cancel |
[~ Find whole items only ’7 C Up & Down
[~ Match caze
[ Reeister compensation Select Range
v Output log at Search 2 Start Rung m
End Rung m

Comment/Bookmark Tab Page:Allows you to search for object comments, rung comments, program

comments, expression comments, and bookmark.

« Use wild cards Check Box: Select this check box to use wildcard characters (* and ?) in the
search string.

» Find whole items only Check Box: Select this check box to search for comments where the
string in the Search Object Box is exactly the same as the search string. However, case matching
is controlled by the Match case Check Box.

« Match case Check Box: Select this check box to differentiate between uppercase and lowercase
characters.

* Register compensation Check Box: Select this check box to convert search strings that are rec-
ognized as registers into register notation.

» Output log at Search 2 Check Box: Select this check box to display the search results in the
Search 2 Pane without changing the contents of the Search 1 Pane. If you clear the selection of the
check box, the search results will be displayed in the Search 1 Pane.

» Select Range Check Box: If you select this check box, you can specify the search range by setting
the start and end rungs.

Click the Search Button or the Search All Button to start searching.

If you click the Search Button, the instruction object that was found will be selected.

If you click the Search All Button, the search results will be displayed in the Search 1 or Search 2
Panes.

Search 1

Beein searching for HWMONITOR ServaOn’

HO2.01 : [Rune 0000, Step 0004, NOG, Operand 00] : ¥MONITOR ServaOn
H02.01 : [Fune 0006, Step 0023, NOG, Operand 00] : ¥MONITOR ServaOn
Search complete. 2 found.

10utput | [HiSearch 1 |2 Transfer |[E5Register List 1 |40 Force Coil List |[]Watch 1 | 8 Cross Reference 1 |5 Chec

H Debugging Programs
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Replacing Text in Programs

1.

Bring the program in which to search and replace to the front of the Ladder Editor, and
then select Edit — Replace from the menu bar.
The Replace Dialog Box will be displayed.

2. Click the Variable or Comment/Bookmark Tab to set the search criteria and the replace-

ment string.
x
Wariable |Oomment;"Elookmark I
Search Variable LI Search |
Replace Variable | LI Replace |
irecti Feplace All
[~ Copy comments from search variables to replace variables. Stz (lieein D—I
 Up (+ Down Cancel |
Select Ranee
Start Rune |D 32
End Rung |D 32

Variable Tab Page: Allows you to search for and replace variables.
x|

“Warighle Commerts/Book mark |

Search Object

LI Search |
LI Replace |

¥ Use wild cards Search Direction

[" Find whole items only ’7 C Up & Down Cancel |
[~ Match caze
¥ Reeister compenzation Select Ranee

Start Rune |D 32
End| Rurie |D 32

Replace Object |

Comment/Bookmark Tab Page: Allows you to search for object comments, rung comments, program
comments, expression comments, and bookmark.
» Use wild cards Check Box: Select this check box to use wildcard characters (* and ?) in the
search string.
Note: If you enter an = or a ? character in the Replace Object Box, they will not be handled as wildcards,
but as regular characters.
- Select Range Check Box: If you select this check box, you can specify the search range by setting
the start and end rungs.
However, range selection is disabled on the Comment/Bookmark Tab Page.

Start the search/replace operation.

Click the Search Button. The instruction object that was found will be selected. If you click the
Replace Button, the object will be replaced by the contents of the Replace Register or Replace
Object Box.

If you click the Replace All Button on the Register Tab Page, the registers that are found will be
replaced, and the replacement results will be displayed in the Output Pane.

Output

Begin replacing "MB300000° with 'ME300000".

Success : HIM [Rune 0002, Step 0004, NOG, Operand 00] : [Source]MB300000 -» [Destination]ME300000
Success : HO1 [Rung 0003, Step 0007, NOG, Operand 00] : [Source]MB300000 -> [Destination]ME300000
Replace complete. 2 replacements made.

Success 2 Failure 0

E0utput | [HiSearch 1 |2 Transfer |[E5Register List 1 |40 Force Coil List |[z]Watch 1 | 3 Cross Refe
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515 Searching and Replacing in Project Files

You can search for variables in all ladder programs, motion programs, and sequence programs,
or in only the specified programs of a project file. You can also search for and replace registers
and addresses.

Information You can search the project file only when the Machine Controller is offline.

The following section describes how to search for and replace text in a project file.

Searching in Project Files

1. Select Edit — Search in Project from the menu bar.
The Search in Project Dialog Box will be displayed.

2. Click the Variable, Instruction or Address Tab to set the search criteria and the replace-

ment string.
x
Variable |Inshucﬁon I Address I
Search Variable | J3gi esce=] j Search Al |
Target Program & Text I j Cancel |

" Program

[ ]Ladder program
Motion program
Sequence program

™ output log at Search 2

Variable Tab Page: Allows you to search for variables and registers. You can also enter the variable by
copying it from the Variables Pane.

=
"Variable Instruction | Address |
Instruction j Search Al |
Variable I j Cancel |
TargetProgram % Text I j
" Program

--DLadder program
--|:|Iv1c-tic-n program
B[ ]sequence program

H Debugging Programs

™ output log at Search 2

Instruction Tab Page:Enter the name of the instruction or the assigned instruction key in the Instruc-
tion Box.
The Variable Box is displayed when an instruction is entered in the Instruction
Box. If the SEE instruction is entered in the Instruction Box, Variable changes
to Program Name. You can also enter the variable by copying it from the Vari-
ables Pane.
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earchmprosect X

Variable I Instruction Address |

Search Register  Kind IM j TypeIB j AddresleDDDD Search All |
Words |1 Cancel |
-

| [~ |
" Program

--DLadder program
+ I:|Mc-tic-n program
B[ ]sequence program

Target Program (%

™ output log at Search 2

Address Tab Page: Allows you to replace registers that meet the specified criteria.

Note: 1. Use commas and spaces to specify more than one program in the Target Program Box. The fol-
lowing wildcard (*) combinations can also be used in the Target Program Box: *, H*, L*, [*, A*,
F* (all functions), MPM*, MPS*, SPM*, and SPS*. Other uses, such as “H01.*”, are not allowed.
2. Output log at Search 2 Check Box: Select this check box to display the search results in the Search
2 Pane without changing the contents of the Search 1 Pane. If you clear the selection of the check
box, the search results will be displayed in the Search 1 Pane.

3. Start the search operation.

Click the Search All Button. A progress bar will be displayed, and the search results will appear in
the Search Pane.

Search 1

Start the search 'SE000004 [ * ]

H : [Rune 0000, Step 0000, NOGC, Operand 00] : SE000004

H : [Rune 0001, Step 0002, NOC, Operand 00] : SE000004

HO4 : [Fune 0006, Step 0013, NOG, Operand 00] : SB000004
HO4 : [Rune 0007, Step 0015, NOG, Operand 00] : SB000004
HO6.02 : [Rune 0023, Step 0048, NOG, Operand 00] : SB000004
End of zearch. § founds.

E10utput | (HiSearch 1 |2 Transfer | [E9Register List 1 |40 Force Coil List |[=]watch 1 | g{C

Replacing in Project Files

y After you perform a replace operation on a project file, the project file will be compiled and saved,
and there will be no way to return to the previous version. Always create a backup before per-
Important forming replacements on important files.

1. Bring the program to search to the front of the Ladder Editor, and then select Edit —
Replace in the project from the menu bar.
The Replace in the Project Dialog Box will be displayed.

2. Specify the address of the variable to search for and the name of the program to search.
Note: 1. You can also enter the variable by copying it from the Variables Pane.

2. Use commas and spaces to specify more than one program in the Target Program Box. The follow-
ing wildcard (*) combinations can also be used in the Target Program Box: *, H*, L*, I*, A* F* (all
functions), MPM*, MPS*, SPM*, and SPS*. Other uses, such as “H01.*”, are not allowed.
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3. Click the Register or Address Tab to set the search criteria and the replacement value.
x

Register | address |

Search Regsster  [sB000004 =l Replace Al
Replace Register [S8000002 =l Cancel

[~ Move comments from search registers to replace registers.  Target Program

I” Leaye search register carmments, " Text I j

[~ Switch search registers and replace registers. £ Program

--DLadder program
+ I:‘Mmion program
B-[_|Sequence program

When the program is opened by Engineering Builder to the replacing execution, the program is not updated automatically.
& l \, Please open again after closing the program or executing.

Register Tab Page: Allows you to replace registers.
X

"Register  Address |

Source ml

Kind gﬁ:ft ::Er:fj Direction | Kind E‘ﬁ:& :?ﬂgrﬁisl! ‘ Sizes Unit | TargetProgram g:zi‘;‘g:gimment = L‘EII

M B(words) 000000 =x M B{words) 000001 words Do not move ﬂ
| 2| =z Do not move
| 3| =z Do not move
| 4 =z Do not move ﬂ
| 5| =x Do not move b
| 6 == Do not move Clear |
| 7] =z Do not move
| 8| =z Do not move e |
| 9] =z Do not move
| 10} =z Do not move Export |
| 11] =z Do not move
| 12| =z Do not move
| 13| =z Do not move
| 14] =z Do not move
| 15| =z Do not move
| 16] =z Do not move
| 17| =z Do not move
| 18] =z Do not move LI

When the program is opened by Engineering Builder to the replacing execution, the program is not updated automatically.
l " Please open again after dosing the program or executing.

Address Tab Page: Allows you to replace registers that meet the specified criteria.

Note: The following wildcard (*) combinations can also be used in the Target Program Box:
*, H*, L*, I*, A*, F*, MPM*, and MPS*.

4. Start the search/replace operation.
Click the Replace All Button. The replacement results will be displayed in the Output Pane.

Output

Start the replace 'SBOO000Y is replace with 'SEO00002". [ * ]

Success : H [Fune 0000, Step 0000, NOG, Operand 00] : [Source]SB000004 -» [Destination]SE000002
Success : H [Funeg 0001, Step 0002, NOG, Operand 00] : [Source]SB000004 -> [Destination]SE000002
————————————————————— Start compiling : H : Main Program -——--———--———-—————

warting GB001 : [Rung 0000, Step 00001, Operand 00] : DEOOOOND is used with multiple coil.

warting GBO001 : [Rung 0001, Step 00003, Operand 00] : DEOOO0ND is used with multiple coil.

Error 0 : Warning 2

End of replace. 2 founds.

Success 2 Failure 0

Note: If an error occurs during compilation of a program, the replacements will not be completed.
After the replacement operation, the variables and addresses of the registers that were replaced will
be displayed.

H Debugging Programs
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516 Cross Reference Panes

Cross referencing allows you to check whether a register is used in a program, and where it is

used.
The search results indicate output registers in red, input registers in blue.
EE! Cross Reference Setting [&
Variable

M00000
Search Program

.H* : all High-speed program
@ 18- Preeamm the opened program.

[E] HO1: Tnitial settine

[E] Hoz : axis1

[E] Hoz : axis2

[E] Hot : axis3 rched.

Option
[#] The result of the search is displayed in the next Cross Reference 2 window,

| o) |

Search Results Display

Red: Output registers
Blue: Input registers

Cross referencing executed.

Cross Reference 1 [MWO00000-* : All pr | Search Result 6]
= =e V 00000| |Search Setting... |
Register | Program & | Execution Instr.., |Execution Step |Write/Read Comn
= Same Register
MWoo000 HOZ2 : axis1 LOAD : Integer ... 0 Read
MWO0000 HOZ : axis1 STORE : Store 1 Write
= Same Memory Address
MBO00004 HOZ : axis1 MNOC : NO Contact 2 Read
MB00O00S HO2 : axis1 COIL : Coil 3 Write
MLOOOD0 HO3 : axis2 LOAD : Integer ... 0 Read
MLOODOD HO3 : axis2 STORE : Store 1 Write

If the value of a register is different from its set value, it means that the value of the register may
have been overwritten somewhere in the program. In this case, you can search for the registers
using cross references. Check the registers displayed in red, and locate the program that is
overwriting them.

The following section describes the search operation on arrays.

=0 1. Register[Register] Arrays

al[WLR]Dest

h INE Wwoooon
[M¥ooo0o1] | — MWOOOOO and MWOOOO1 are subject to searching.

2. Register[Constant] Arrays

a[WLa]Dest

IHC WWoooon -
[5] — MWO00000 and MWOO0O0O05 are subject to searching.

3. Register[Constant], LONG Arrays

& [WL]De=t

b IHC MLoonon
[5] — MLO0000 and MLO0010 are subject to searching.

Refer to the following manual for details on the cross- reference operation procedure.
(I MP2000/MP3000 Series Engineering Tool MPE720 Version 7 User’s Manual (Manual No.: SIEP C880761 03)



5.1 Debugging Ladder Programs

The following
boxes.

5.1.6 Cross Reference Panes

cross-reference criteria can be set. The following tables describe the check

¥ The project file is searched.

Check box

Search Method

Selected.

A search is made within the project file.

Not selected.

A search is made within the controller.

[¥] The local reg

ister is searched in the opened program.

Check box

Search Method

Selected.

A search is made for local registers (D registers) in the active drawing in the MPE720 Window.

Not selected.

A search is made for local registers (D registers) in the specified drawing.

[¥] The same register iz searched.

Check box Search Method
A search is made for registers that are the same as the register that was found.
Select this check box to display the results in a list when you search the following instructions
Selecteq. | for a variable of MWOOOOO.

A ([WLBlDest

tHE MWOo000

Not selected.

A search is not made for the same register and data type as the register that was found.
Clear the selection of this check box to not display the results in a list when you search the fol-
lowing instructions for a variable of MW000OO.

a[[WLn]Dest

HHE M0 0000

|v The same memory address is searched.

Check box Search Method

Searches for redundant addresses.

Select this check box to display the results in a list when you search the following instructions
Selected. with a variable with a different data type, such as MLO00QO.

& ([WLa]Dezt

HE MO0 000

Not selected.

A search is not performed for redundant addresses.
Clear the selection of this check box to not display the results in a list when you search the fol-
lowing instructions for a variable with a different data type, such as MLO0OO0OO.

a[[WLo]Dest

e MYO0000

H Debugging Programs
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The result of

the search is displayed in the next Cross Reference 2 window.

Check box

Search Method

Selected.

When you perform cross referencing from the Cross Reference Pane, the results will be dis-
played in a separate pane.
Cross reference results can be displayed in up to 3 panes.

Cross Reference 1 Pane

Search Again

l Pane changed.

Cross Reference 2 Pane

Execution Instruction

= Same Register
MW0oa0

Go to
m Cross Reference Cirl+R
Search Again

l Pane changed.

Cross Reference 3 Pane

= Same Register
MW0oa0

Search Again

Pane changed.

Not selected.

When you perform cross referencing from a Cross Reference Pane, the results will be dis-
played by updating the data in the same pane.

Cross Reference 1 Pane

Search Again

| Page updated.

[+ The program i

s marked when displayed. |

Check box

Search Method

Selected.

If you open a program by double-clicking after the search result is displayed, this check box
will be automatically selected.

This is a useful marker for making it easier to see which program was checked when there are
multiple search results.

Cross Reference 1 [MBOOO100-* : All program [ Searc

Variable IMEUUU 100

= Same Register
IEd) | MBoo0 100

Not selected.

Even if you open a program by double-clicking after the search results are displayed, this
check box will not be automatically selected.
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2.1.7

Checking for Multiple Coils

You can check for multiple coils (different coils that use the same register) in the entire ladder
program, and display the search results.

Information

When you use a project link connection, the data in the project file is used. Sometimes the
displayed results do not match the data in the linked Machine Controller.

When you check for multiple coils and use a project link connection, first always read the data
to the project file from the Controller.

Select Debug — Check for Multiple Coils from the menu bar.
Searching for multiple coils will start, and the results will be displayed in the Check for Multiple

Coils Pane.
H:Main Program -
AND Circa it 3 3'_
o
0 I'.'IEEI!JEI:EIEIEI OEEIfD_EIEID <
! I'Irll-'l_ switehl lamp i _%
nﬂ,,, I'.'IBEI;JEIIEIEH OEEI%ZIEID | @
s switeh2 lamp 1

Check for Multiple Coils [All program | Search x

Multiple coils are displayed.

O

Output T... | Register Program
DOB00000 H = Main Program

-{- OBO00O0 H : Main Program

Information

Execution i

3

If the Enable to Multiple Coil Check Check Box is selected in the compile options, a search
for multiple coils will be performed during compilation and the results will be displayed as

warnings in the Output Pane.

E Debugging Programs
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5.1.8

Forcing Coils ON and OFF

This section describes how to force coils ON and OFF, and how to change the forced status.

Forcing Coils ON or OFF from a Ladder Program

You can monitor a program by forcing specified coil objects ON or OFF in the Ladder Editor.
1. Select the coil to force ON or OFF.

2. Select Debug — Force ON (or Force OFF) from the menu bar.
The selected coil will be forced ON or OFF.

Coil is forced ON.

[BOOOOO DEOOO00T
| | ——
switch relay
DEOOOOOT DEOOOOOS
| =
réleln.' lamp

Select Debug — Disable Force from the menu bar to cancel forced ON or forced OFF

Information
status.

Changing the Forced ON/OFF Status from the Force Coil
List Pane
The Force Coil List Pane lists the ON/OFF status of the forced coils in the ladder program.

You can also change and cancel the ON, OFF, or canceled status of the forced coils in the
entire ladder program.

€ Searching for Forced Coils in the Force Coil List Pane
1. Display the Force Coil List Pane.

Note: You can show and hide the Force Coil List Pane by selecting View — Other Windows — Force Coil List
from the menu bar.

2. Select Debug — Force Coil List from the menu bar.

Note: In the above case, all programs will be searched far forced coils. To specify a program for the search,
press the Force Coil Condition Setting Button (&h.) to display the Force Coil Condition Setting Dialog
Box.

Force Coil Condition Setting @

Please input the program which search the force coil.

Search Program [= - all program] =

[ Search ] [ Cancel ]

The search results will be displayed in the Force Coil List Pane.

Forcing ... | Coil Prog... |Variable Comment Execution Step

N N o L
) e 3

[V]oFF -/ (OFF}- H ME000100 Runswitch

[Z]on - (on)- H:.. MBODO100 Runswitch 5

[V]oFF -} (OFF)- H:... MBODO100 Runswitch 7!

[Clon -f (5 ON)- HO1... MBOOO200 Axial alarm... 1
3

[CloFF -/ (ROFF)-  HO1... MBOOO200 Axial alarm...

=j0utput | (i Search 1 | ¥R Transfer |[EE Register List 1 |40 Force Coil List [ : All program / Search Result 6] | (=] Watch 1 | 3¢ Cross Referance 1 [MW00000-= : All program / Sear...
CAP NUM SCRL

Ready
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3. Select the check boxes for the coils to force ON or OFF.

. il Prog... | Variable Comment | Execution Step
e
./ (OFF)- H:.. MBO0D100 Runswitch 3
J (oN)- H:.. MBO0D100 Runswitch 5
J (OFF)- H:.. MBO0D100 Runswitch 7
-/ (5 OM)- HO1... MBO00200 Axial alarm... 1
J(ROFF)-  HO1.. MBODD200 Axial alarm... 3

[Hj0utput jﬂﬁsaarch 1 %2 Transfer |[E5JRegister List 1 ;-"OFDrce Coll List [* : All program / Search Resutt 6] | watch 1 %}&Cross Reference 1 [MWQ0000-* : All program / Sear...|
Ready CAP NUM SCRL

1. If you right-click in the Force Coil List Pane, you can use the pop-up menu to select Check
All or Uncheck All to select or clear the selections of the all of the Forcing Check Boxes.

2. If you select or double-click a search result row in the Force Coil List Pane, you can jump to
the corresponding coil in the ladder program. Alternatively, you can right-click in the list in
the Force Coil List Pane, and select Jump from the pop-up menu. If the program is not
open, it will be opened automatically and the display will jump to the corresponding coil in
the program.

3. If you right-click in the Force Coil List Pane and select Cross Reference from the pop-up
menu, or select Debug — Cross Reference from the menu bar, the register that is set for
the coil will be checked for cross references and the results will be displayed in the Cross
Reference Pane.

4. If you edit the ladder program while the search results are displayed, the coils in the edited
program will be displayed in gray.

Information

€ Names and Descriptions of the Force Coil List Pane Items

The Force Coil List Pane consists of a list where the forced coils are displayed, and a toolbar
that is used to search and repeat searches for forced coils, and to change the forced status of
coils.

Force Coil List [* : All proaram / Search Result 61 x

BHE 0w Y _)— Tool Bar
Forcing@ | Coil @ ;Prog@i\fariable@ | Comment é | Execution Step @7 |

-/ (OFF)- H MEO00100 Runswitch

3

-/ [ON)- H:.. MBO0O10D Runswitch 5 List

J{OFF)-  H:.. MBOOD10D  Runswitch 7

J(50N)-  HOl.. MBOOOZ00  Axial alarm... 1
3

-/ (R OFF)- HO1... MBOOO200 Aocial alarm...

m Tool Bar

* Force Coil Condition Setting Button (&)
Click this button to display the Force Coil Condition Setting Dialog Box. Specify the program
to search for forced coails.

-
Force Coil Condition Setting M

Please input the program which search the force coil.

Search Program
[ Search ] [ Cancel ]

&

+ Repeat Search Button (/&)
Click this button to repeat the forced coil search in the program that was specified in the
Force Coil Condition Setting Dialog Box.

 Cancel Forcing Button (o)
Click this button to cancel the forced status of the selected coils.

* Force ON Button ()
Click this button to force ON the selected coils.

* Force OFF Button (%)
Click this button to force OFF the selected coils.

* Variable Display Switch Button ()
Click this button to switch the display of the register that is used by the coil between a regis-
ter or a variable.

E Debugging Programs
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5.1 Debugging Ladder Programs

5.1.9 Viewing a Called Program

W List
® Forcing Status
This column displays the forced ON or OFF status of the coils that were found.

@ Coil
This column displays the coils that were found.
There are six types of cails.

Coil Type Coil Symbol
ON OFF
Coil —/ (ON)— —/ (OFF)-
Set Coll —/ (S ON)— —/ (S OFF)-
Reset Coil -/ (R ON)— -/ (R OFF)-
® Programs

This column displays the names of the programs where the coils were found.

@ Variable
This column displays the variables or registers that are set for the coils that were found.

® Comment
This column displays the comments of the variables.

® Execution Step
This column displays the execution step numbers of the coils that were found.

@ Check Boxes
The coils with selected check boxes will be subject to forcing operations (ON, OFF, or Can-
cel). You can use the toolbar buttons and also the pop-up menu to force the status of all
selected coils to ON, OFF, or canceled.

5.1.9

Viewing a Called Program

You can open a drawing that is called with a Call Program (SEE) instruction or a User Function
(FUNC) instruction.

Select the SEE instruction object or FUNC instruction object for the program to view, and
select Debug — Open Program from the menu bar.

Calling instruction

i - — H=me '[| |
i*{ SEE HO1 'S | |

Called drawing: HO1 Drawing
HEODDOOD 000000

switchl lamp 1

HEOO0OO1 0Booooi
ey

switch2 lamp2

[WLaT ezt
HWaooo1
L =] 10832 [

5.1.10

Enabling and Disabling a Program

A program drawing can be disabled to temporarily prevent the program from being executed.
Right-click the Program Icon in the Ladder Pane, and select Enable or Disable.



5.2 Debugging a Motion or a Sequence Program

Debugging a Motion or a Sequence Program

This section describes how to execute programs in Debug Operation Mode.

The Debug Operation Mode allows you to monitor the line of the motion or sequence program
that is current being executed. This makes it easier to find bugs in the program.

You can pause the execution of a program, set breakpoints, perform single-step execution (sin-
gle-block execution), and perform other operations to ensure proper operation of the program
that you developed.

In Debug Operation Mode, the program line that is being executed is displayed at the top of the
tab page as shown below.

: Start MPMOO1 TN
% |G g | [Verson7.00 e Bl el 3L EuE & A FEE BE
LINE BLOCE INC;
= 1 i
2 1 MOV [£1]300000:

a z END:

To start Debug Operation Mode, first connect to the Controller, then click the & icon on the
Motion Editor Tab Page.

In Debug Operation Mode, the program line that is being executed is highlighted at the top of
the tab page.

Normal Operation Mode Debug Operation Mode
1
1
- : [Version7.00 -l Pl D E 7 : |Version?.00 -le 5?5 Bk 1

£ END; R =

0 inc;
1 MOV [A1]300000;
2 END

o
1 MOV [A1]300000;

Highlighted display

@ You must register the program for execution before you can start Debug Operation Mode.

Important

H Debugging Programs
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5.2 Debugging a Motion or a Sequence Program

5.2.1 Tab Page Items

5.2.1

Tab Page ltems

@ @
. Start MPMOO1 X
D Bl [version7.00 -l sl BiF L g & E o] o [ IR s
LINE BLOCE INC;
27 1 aeice: |
2 1 MOV [A1]300000;
3 2 END;

® Current Program Line
The program line that is currently being executed is displayed in blue.
If an alarm has occurred in the motion program, the line will be displayed in red. Refer to the
following manual for details on motion program alarms.
(77 MP3000 Series MP3200/MP3300 Troubleshooting Manual (Manual No.: SIEP C880725 01)

@ Toolbar Icons and Function Keys
The following table describes the icons and function keys that are used in Debug Operation

Mode.
Function Icon Key. Description WSl SEEETEE
Operation Programs | Programs
Debug Operation § F1 Starts Debug Operation Mode. O O
Mode
Normal Operation Ends Debug Operation Mode and starts
Mode P J, F11 the continuous execution of the program O O
in Normal Operation Mode.
Move Start Point F6 Moves the start point for execution. O O
Breakpoint Set/ Sets or removes a breakpoint. Displays
Remove E F the breakpoints in the program. © ©
Executes one block. For an MSEE or
Step In [:’-, F4 SSEE instruction, debugging will move O O
to the first line of the subprogram.
Executes one block. For an MSEE or
SSEE instruction, the subprogram will
Step Over =l F5 be executed and debugging will con- o) o)
tinue at the next block after the MSEE or
SSEE instruction.
Continuously executes a motion pro-
Exeoute [:} F8 gram in Debug Operation Mode. © ©
Pauses the execution of a motion pro-
Break 1l F10 gram in Debug Operation Mode. © ©
End ] F2 Ends execution of the motion program. O X
Update Current J—.E B Updates the current position coordi- o %
Position nates.
. Sets the fork number, level number, and
Set Motion Task Cr B task of the selected program. © ©
Breakpoint Enables or disables breakpoints.
: - - Use the Debug Menu or the pop-up O O
Enable/Disable menu for this setting.

Note: O: Possible, x: Not possible.



5.2 Debugging a Motion or a Sequence Program

5.2.2 Monitoring Program Execution

5.2.2

Monitoring Program Execution

You can monitor the lines of the program that are currently being executed to debug the pro-
gram more easily.

You can use the Drive Control Panel to monitor the execution and debug the program.

Start MPMOO1 | Drive Control Panel Alarm Monitor 5 X
@ % %5 |version7.00 | ? 5 B L BHHE &PEFE RS
LINE BLOCE
4 "MAXIMUM INTERPOLATION FEED SPEED" -
] 2 FM T500000;
a "ABSOLUTE MODE"
7 3 CABS:
g "SUBSTITUTE"
9 4 MwO0l00=1: -
10 "Repeat Commands" 1
k1 5 WHILE MwOO100<=4;
12 "LINEAE INTERPOLATION"
13 g MYVS [A1]0 [B1]0 F1o000:
14 "LINEAE INTERPOLATION"
15 7 MW3 [A1]0 [B1]3000;
16 "LINEAR INTERPOLATION"
=5 17 SIS [R1]3000 [E1]3000;
1A NT TMFAR TRTFREAT ATTAN" e
4 | [
Debua Mode === Suspend

There are two modes for debugging and monitoring: Debug Operation Mode and Normal Oper-
ation Mode.

Debug Operation Mode

This mode executes the program one line at a time. While in Debug Operation Mode, you can
check the operation status of the program in the Drive Control Panel.

Normal Operation Mode

This mode executes the program continuously from the beginning to the end. You can monitor
the block lines one by one.

€ Block Monitor Tab Page
The line that is currently being executed is highlighted.

Start- MPMOO1 =53
M ¥ 't 5 [versonz.o0 -l 5 B L E R R EE RS
LINE ELOCE
1 é "Servo Enahble" ~
= 2 o =
3 1 0B88800 = 1:
4 . 'MAXIMUM INTERFOLATION FEED SPEED" E
5 2 FM TS00000;
[} { "ABZOQLUTE MODE"

B Monitoring Subprograms
You must set a motion task for the subprogram in advance.
You cannot monitor a subprogram without a motion task setting.

B Monitoring Sequence Programs

The Block Monitor Tab Page is displayed for sequence programs only if they are executed in
Debug Operation Mode.

H Debugging Programs
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5.2 Debugging a Motion or a Sequence Program

5.2.3 Register List Panes

B Monitoring Programs That Are Being Edited

If you edit the program while it is executed in monitoring mode, the Block Monitor Tab Page will
change in the following way:

« If you edit the program, the Block Monitor Tab Page will disappear.

« After you edit and compile the program, the Block Monitor Tab Page will be displayed.

Alarm Indications

If an alarm occurs in the motion program during execution, the line that is being executed will
be displayed in red.

Start - MPMOOD1 s X
M % ‘%A 5 [verson7.00 e 5 B FL MiWE R EIE EE
LINE BLOCK
10 "Repeat Commands" -
1. 5 WHILE MwO0100<=4;
12 "LINEAR INTERPOLATICON"
E:> 13 [ VS [A1]0 [BE1]0 F100000;
14 "LINEAR INTERROLATION( [ Motion Alarm % i
15 7 MVE [Al]0 [B1]3QO0;:
16 "LINEAR INTERPOLATION Task Program name | Block number | Axis number | Status (alarm name) -
17 8 MVS [A1]3000 [B1]3§80(| |2© Taski MPMOO1 Alarm is occurring.
18 PRLFAR ARG WIS I Porallell [MPMOOL 6 JAl_____]Servo ONincomplete(H00SE) B
19 % MVZ [A1]3000 [B1]0: ®0 Task2  — No zllocate
20 "LINEAR INTERPOLATION|| (B0 Task3 — No alocate
21 100 MVS [Al]0 [B1]0: -fg PSE‘; = :0 a::omte
i : ) asi == o allocate
- 22 11  MwO0100=MwOO100+1; se=i NI il
= =0 Taskk  — No allocate
Debug Mode === Alarm occurring B0 Task®  — e
@0 Taskde — No allocate
& [ Taskl0 — No allocate 3
Alarm Contents
1, Execution of an axis move command has been attempted in the serva OFF status, -
Corrective Action
1. Clear the error at the axis where the command was specified,
2. Correct the program so that motion commands are executed in the "servo ON" status.

5.2.3

Register List Panes

You can display a register list in the same way as you can when you debug a ladder program.

Refer to the following section for details.
5 5.1 Debugging Ladder Programs — Register List Panes (page 5-4)

5.24

Watch Panes

You can monitor the values and comments of the specified S, |, O, M, C, D, and G registers in
the Watch 1, 2, and 3 Panes. Refer to the following section for details.
I 5.1 Debugging Ladder Programs — Watch Panes (page 5-6)

9.2.5

Searching and Replacing in Programs

You can search and replace text in the same way as you can for ladder programs.

Refer to the following section for details.
5 5.1 Debugging Ladder Programs — Searching and Replacing in Programs (page 5-8)



5.2 Debugging a Motion or a Sequence Program

5.2.6 Searching and Replacing in Project Files

5.2.6

Searching and Replacing in Project Files

You can search and replace text in the same way as you can for ladder programs. Refer to the
following section for details.
g 5.1 Debugging Ladder Programs — Searching and Replacing in Project Files (page 5-11)

5.2.7

Viewing a Motion Subprogram

You can open and view a program that is called with an MSEE instruction.

1. Select the MSEE instruction for the drawing with the program to view, then select
Debug — Refer from the menu bar.

2. The called program will be displayed in the Edit Tab Page.

5.2.8

Cross Reference Searches

You can search and replace text in the same way as you can for ladder programs. Refer to the
following section for details.
I 5.1 Debugging Ladder Programs — Cross Reference Panes (page 5-14)

H Debugging Programs
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5.2 Debugging a Motion or a Sequence Program

5.2.9 Alarm Monitor

529 Alarm Monitor

Use this dialog box to check any alarms that occur during motion program execution.

@ @ ©) @ ® ®
(WMotionarm | | [ =
[ Task  [Program name |Block number |Alrm chssification | Controlled device | Alarm name (Status) |]
=@ Taski  MPMOO1 Alarm is occurring.
Parallell [wpMo0L 6 [Progamalarm | |Interpolation FeedingSpeed Exceeded(H0011)
O Task2 — Mo allocate
O Task3 — Mo allocate
O Task4 — Mo allocate
[ Tasks — Mo allocate
O Taske — Mo allocate b
O Task?  — Mo allocate
O Tasks — Mo allocate
[0 Task9 — Mo allocate
OO0 Taskid — Mo allocate Z
@ Alarm Contents
1. Interpolation feeding speed designation is set exceeding the range specified by FMX command. ;I
H
Corrective Action
1. Please set interpolation feeding speed of FMX command within the range. d
H
QK @
Y
No. Name Description
® | Task Displays the task numbers.
@ | Program name Displays the program numbers.
® | Block number Displays the block numbers where the alarms occurred.
@ | Alarm classification “Program alarm” or “Axis alarm” is displayed.
. The name of the logical axis (circuit, axis number) determined in the group defini-
® | Controlled device . 1109  (Cr ) group
tion of the motion program is displayed.
® | Alarm name (Status) | Displays the names of the alarms.
@ | Alarm Contents This box displays a description of the alarm.
Corrective Action This box displays information on correcting the condition that caused the alarm.
©® | OK The OK Button closes the Motion Alarm Dialog Box and returns to the Motion

Editor Tab Page.




5.2 Debugging a Motion or a Sequence Program

5.2.9 Alarm Monitor

Checking Alarm Codes

When a motion program alarm occurs (i.e., when status bit 8 (Active Program Alarm) turns ON),
the cause of the alarm is reported in the alarm code.

The motion program alarm codes can be checked using the Motion Alarm Dialog Box or the S
registers.

€ Motion Alarm Dialog Box

To display the Motion Alarm Dialog Box, monitor the motion program online, and double-click
the program line displayed in red.

Start ” MPMOO1 |
‘@ % HA s |vesonr.o i 5 L
LINE BLOCE  END;
1 [ MEES000 = 1:
2 1 MBE3E00 = 1:
3 2 INC;
4 3 MBEZO000 = 1:
5 4 MBE3E00 = 1:
4]
7 5 FMi TS0000;
g "T TRIFE&E THRTEREORATT ORI
9 AW T/S [21]0 [BE1]0 F1
10 "LINEAE INIERPURETIURT™
11 7 MVS [A1]0 [E1]3000 Fio00000;
12 "LIMEAR IMTERPORATION"
13 g MVS [21]3000 [BE1]0 Floooooo:
14 "LIMEAR IMTERPORATION"
15 5 MVS [A1]0 [B1]0 F1000000;

16 100 END:]

The following Dialog Box is displayed.

]

Task |Program name |Block number |Alrm classification | Controlled device | Alarm name (Status) |«

2@ Taskl  MPMOO1 Alarm is occurring.
Parslel |MPMOOL 6 |Progmmalim | | Interpolation FeedingSpeed Exceeded(HOOL1) |

O Taskz2 — Mo allocate

O Task3 — Mo allocate

O Task4 — Mo allocate

O Tasks — Mo allocate

O Taske — Mo allocate

O Task?  — Mo allocate

O Tasks  — Mo allocate

O Taska — Mo allocate

O Taskid — Mo allocate

Alarm Contents
1. Interpolation feeding speed designation is set exceeding the range specified by FMX command.

Corrective Action

1. Please set interpolation feeding speed of FMX command within the range.

II;ILI;IL"

H Debugging Programs

N

€ S Registers

Refer to the following manual for information on checking the alarm codes in the S registers.
(710 MP3000 Series MP3200/MP3300 Troubleshooting Manual (Manual No.: SIEP C880725 01)
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5.2 Debugging a Motion or a Sequence Program

5.2.10 Alarm Code Details

5210 Alarm Code Details

This section describes the alarm codes that are used in motion programs.

Structure of Motion Program Alarms
The following figure shows the structure of the alarm codes.

Bit F

Bit C

Bit8 Bit7

Bit 0

Alarm Axis Information (1 to 32)

Alarm Code (Axis alarm when bit 7 is ON.)

Motion Program Alarm Codes
The following table lists the alarm codes for motion programs.

Alarm
Code

Alarm Name

Alarm Description

Corrective Action

02 hex

Division error

The data was divided by 0.

Correct the motion program.

10 hex

Turn specified instead
of radius

A number of turns (T) was specified
instead of a radius for a circular or
helical interpolation instruction.

» Convert the radius setting to a
center point coordinate setting to
execute the circular or helical
interpolation instruction.

* Do not specify a number of turns.

11 hex

Interpolation feed
speed over limit

The interpolation feed speed setting
exceeded the setting range of the
FMX instruction.

Correct the feed speed setting of
the interpolation instruction.

12 hex

No interpolation feed
speed setting

The interpolation feed speed has
never been set. (If you set it once,
further settings can be omitted within
the same program.)

Set the feed speed using the inter-
polation instruction.

13 hex

Range exceeded after
acceleration parameter
conversion

The indirectly designated accelera-
tion parameter exceeded the setting
range.

Change the value of the register
that is used for the indirect desig-
nation.

14 hex

Circular arc length
exceeded LONG_MAX

The circular arc length that was
specified for a circular or helical
interpolation instruction exceeded
the setting range.

Correct the circular arc length set-
ting for the circular or helical inter-
polation instruction.

15 hex

No vertical axis set for
the circular arc plane

The vertical axis was not set for a cir-
cular or helical interpolation instruc-
tion.

Set the axis with the PLN instruc-
tion.

16 hex

No horizontal axis set
for the circular arc
plane

The horizontal axis was not set for a
circular or helical interpolation
instruction.

Set the axis with the PLN instruc-
tion.

17 hex

Number of axes over
limit

The number of specified axes
exceeds the limit of a circular inter-
polation instruction (2 axes max.) or
a helical interpolation instruction (3
axes max.).

Correct the axis setting of the circu-
lar or helical interpolation instruc-
tion.

18 hex

Number of turns over
limit

The number of turns that was speci-
fied for a circular or helical interpola-
tion instruction exceeded the setting
range.

Correct the number of turns setting
of the circular or helical interpola-
tion instruction.

19 hex

Radius exceeded
LONG_MAX

The radius that was specified for a
circular or helical interpolation
instruction exceeded the setting
range.

Correct the radius setting for the
circular or helical interpolation
instruction.

Continued on next page.



5.2 Debugging a Motion or a Sequence Program

5.2.10 Alarm Code Details

Continued from previous page.

Alarm

Code Alarm Name Alarm Description Corrective Action
Center point settin The correct point was not set for a Specify a correct center point for
1A hex error P 9 circular or helical interpolation the circular or helical interpolation
instruction. instruction.
The axis movement instruction was Turn OFF the.Request for Stop of
Program motion program control
1B hex | Emergency stop stopped due to a Request for Stop ianal. and t ON the Al
of Program. signal, and turn e Alarm
Reset Request.
Linear interpolation The travel distance that was speci- .
1C hex | travel distance fied for a linear interpolation instruc- ﬁ:n%r;?(i:rtwt?re :)rlgriglndilr?;?rrljccet}i;%r the
exceeded LONG_MAX | tion exceeded the setting range. P :
Thora was o P nstucton oxo- | EXSEHE 2 FUOCnetveton A
1D hex | FMXis not defined ﬁ%ﬁ%; 2mg§§g§£%:rig;gition program that contains an interpola-
" | tion instruction.
The address setting in an IAC/IDC/ —
1E hex | T address out of range | FMX instruction exceeds the setting Corrept the gettlng in the IAG/IDC/
FMX instruction.
range.
The address setting in an IFP L
1F hex | P address out of range | instruction exceeds the setting Qorreot_the setting in the IFP
instruction.
range.
Motion instructions were executed at
the same time in the second fork of
, the PFORK instruction in the calling | Correct the motion program or the
21 hex | PFORK execution error motion program and the second fork | subprogram.
of the PFORK instruction in the sub-
program.
Indirect designation The specified register address
22 hex register range error géceeeds the range of the register Correct the motion program.
The decimal-format axis travel dis-
Travel distance out of | tance specified in an axis movement . .
23 hex range instruction exceeds the allowed Correct the axis travel distance.
range.
24 hex Interpolation override The interpolation override setting Correct the Interpolation Override
out of range exceeded the setting range. Setting.
The number of parallel forks .
PFORK number of » Correct the motion program.
26 hex exceeded the number set for the .
parallel forks error parallel mode. Correct the parallel mode setting.
80 hex Logical axis use More than one motion instruction Correct the motion pbrogram
prohibited was executed for the same axis. prog '
The infinite length axis | The travel distance setting for infinite | « Set the Infinite Length Axis Reset
81 hex | setting exceeded length axis exceeded the POSMAX Position fixed parameter.
POSMAX setting. » Correct the motion program.
The axis travel distance | The axis travel distance setting .
82 hex exceeded LONG_MAX | exceeded the allowed range. Correct the motion program.
Check to see if a reference for the
84 hex Duplicated motion More than one instruction was exe- | same axis is being issued from any

command

cuted for the same axis.

other program. If it is, correct the
program.

Continued on next page.
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5.2 Debugging a Motion or a Sequence Program

5.2.10 Alarm Code Details

Continued from previous page.

Alarm
Code

Alarm Name

Alarm Description

Corrective Action

85 hex

Motion command
response error

A response for a different motion
command was reported by the
Motion Module when a motion
instruction was executed.

* Remove the cause of the alarm at
the target axis.

« If the Servo is not ON, turn ON
the Servo.

« Check to see if a reference for the
same axis is being issued from
any other program. If it is, correct
the program.

87 hex

VEL setting out of
range

The setting in the VEL instruction
exceeds the allowed range.

Correct the VEL instruction.

88 hex

INP setting out of range

The setting in the INP instruction
exceeds the allowed range.

Correct the INP instruction.

89 hex

ACC/SCC/DCC
setting out of range

The setting in the ACC/SCC/DCC
instruction exceeds the allowed
range.

Correct the ACC/SCC/DCC
instruction.

8A hex

No time setting in MVT
instruction

The T setting in the MVT instruction
is zero.

Correct the MVT instruction.

8B hex

Command cannot be
executed

The specified motion instruction can-
not be executed on the target Motion
Module.

Correct the motion program.

8C hex

Distribution incomplete

A motion instruction was executed
when the Motion Module has not
completed distribution for a previous
instruction.

Correct the motion program so that
the motion instruction is executed
when the Distribution Completed
Bit is ON.

8D hex

Motion command error
termination

The Motion Module is in Command
Error status.

« Clear the error at the target axis.
 Correct the motion program.




5.3 Monitoring Machine Operation

5.3.1 Axis Monitor

Monitoring Machine Operation

This section describes how to monitor a machine that is connected to the Machine Controller.

5.3.1

Axis Monitor

You can monitor the operating status for each axis that is connected to the Machine Controller.
You can display the operating status of the axes and the data of other monitor parameters.

You can use the Axis Monitor Tab Page to check the Ready/Servo ON status (“Ready/Servo
Enable”), the Alarm/Warning status, the Distribution/Positioning Completed (“Prof. Comp/In
Position”) status, and the motion command.

Information

‘Start ' Axis Monitor =
Circuit |Cir#Ul : SVC32 : MECH v| | [P¥] Normrial speed rmonttor - Il Monitoring... [ 2

Cir1 : SVC32 Axisn : SGDV-—ckkk

Starting the Axis Monitor
Double-click Axis configuration — Axis Monitor in the System Pane of MPE720 version 7.
Alternatively, click the Axis Monitor Button in the My Tool Tab Page.

Transfer  Utility

nfiguration

E[11] CRU301_16axes [CPU-30. ..
- B System Setting

e GO Scan Time Setting

- B Module configuration

- te e -l (2}
System Monitor Scantime Module Axis Setup Test Run
Setting Configuration

B 1z 1E 1z =z

Alarm Mernitor Croate New Open Ladder Creatz New Open Motion
Ladder Program Program Mation Program Program

5 1@ B =

Scopel Tuning Panel Drive Contrl || System Setting Transfer

& |Z | AN (5N

Electronic Cam Logging1 Logging2 FTP client Maintenance 8 Library Catalog
Tool settings Monitor

1 Maintenance Monftor
& M Solution Data
-#[Z Document

E Debugging Programs
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5.3 Monitoring Machine Operation

5.3.1 Axis Monitor

Names and Functions of the Axis Monitor Tab Page Items
The following figure shows the items that are displayed on the Axis Monitor Tab Page.

Start - Axis Monitor

Circuit |Cir#01 : SVC32 : MECH -| [+| Mormal speed monitor -

[pulse

[]:1 ulz E']

s X

&
©

Il Wonitoring...  [E

No. ltem

Function

® | Tool Bar

Use the toolbar to update the display or stop the monitor.

@ | Gircuit and axis display

Displays the circuit number and the axis name.

® | Axis operating status display

Displays the operating status of the axis.

@ | Monitor parameter display

Displays the names and current values of the monitor parameters.

Information

The following axes can be displayed for the given Modules.

SVC or SVC32: The axes connected to the MECHATROLINK
SVC-01: The axes connected to the MECHATROLINK
SVB Module: The axes connected to the MECHATROLINK

SVA-01: 2 axes
SVR: 16 axes
PO-01: 4 axes

The following section gives detailed information on each item.

m Tool Bar

The toolbar contains icons for selecting the circuit, changing the monitoring speed, and con-

trolling the display.

Icon

Name

Function

|Cir#01 : 5VC32 : MECH - |

Circuit selection

Selects the circuit to monitor.

[rr| High speed monitor -
[+*| Mormal speed monitor -

[»] Low speed monitor -

Monitor type

Selects the monitoring frequency from the following
three options:

» High-speed monitor

* Normal-speed monitor

* Low-speed monitor

n Stop monitor Stop monitor: Stops the monitor.

Il Monitoring... Start monitor Monitoring: The monitor is operating.

n Alarm Monitor Display the Alarm Monitor.

|E| Refresh Updates the information on the Axis Monitor Tab Page.
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5.3.1 Axis Monitor

m Circuit and Axis Display

This area displays the circuit number of the Module that is connected to the Machine Controller,
the name of the Motion Module (SVC, SVB, SVA, PO-01 or SVR), and the name of the axis con-
nected to the Motion Module.

You can select a Module from the list to display the Axis Monitor for another Module.

m Axis Display
This area displays the axis number, the axis type, and the comment (if there is one) for the axis.

m Displaying the Operating Status of the Axis

This area displays the operating status of the axis. You can use this area to check the Ready/
Servo ON status (“Ready/Servo Enable”), the Alarm/Warning status, the Distribution/Position-
ing Completed (“Prof. Comp/In Position”) status, and the motion command.

* Ready/Servo ON (“Ready/Servo Enable”)

This row displays whether the axis is in ready status and whether it is in Servo ON (“Enabled”)
status.

Icon Name Function
Reachy Ready: Preparations for axis operation have been completed.
— Ready Not Ready: Preparations for axis operation have not been
Mot Ready completed.

Erabled _ .
Enabled Enabled: The Servo is ON.

Disabled: The Servo is OFF.

Dicabled

* Alarms/Warnings
This row is displayed if an alarm or warning has occurred.

Icon Name Function

Alarm An alarm has occurred.

YWarning | Warning A warning has occurred.

To see details on the alarm or warning, click the status indicator to display the Alarm/Warning
Dialog Box.

When the alarm/warning condition has been corrected, the status will change in the following
way:

Icon Name Function

Ra=1=Taal | No Alarm There is no alarm or warning.

+ Distribution/Positioning Completed (“Prof. Comp/In Position”)

This row displays the status of the Distribution Completed and Positioning Completed bits in
the Position Management Status parameter. A blue background indicates that the status bit is
ON.

Icon Name Function

eI eliils] | puise Distribution Completed

(*Prof. Comp)

This box displays the status of the Distribution Completed bit.

In Position
s AR Positioning This box displays the status of the Positioning Completed bit.
In Position

* Motion Command

This row displays the status of the motion command response code. The background is blue
whenever there is a command of any type.

H Debugging Programs
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5.3 Monitoring Machine Operation
5.3.1 Axis Monitor

Setting and Displaying Monitor Parameters

You can check the contents of the monitor parameters that are displayed in the Module Config-
uration Definition.

You can monitor up to eight monitor parameters at the same time.

You can set the parameters to monitor by selecting them from the list, or by entering I/O motion
registers directly.

You can also change the previously set monitor parameters.

The monitor parameters that you set are saved as setting information, so when you reopen
the Axis Monitor Tab Page the next time, the previously set monitor parameters will be dis-
played.

Information

Start - Axis Monitor X

Circuit [Cir#01 : SVC32 : MECH =| | Normal speed monitor = Il Monitoring... [ (&)

Parameter..
Parameter..

Parameter..

Use the following procedure to select the monitor parameters.
1. Click a monitor parameter that is already displayed, or click the Parameter Selection

Parameter.. ) Button.
The Motion Parameter Dialog Box will be displayed.

2. Select the parameters to monitor from the list, or enter I/O motion registers directly.
E8 Monitor Parameter l-'w‘-J

Manitor {;g# i

| (o4 || Cancel |

The following monitor parameters are displayed in the box list:

Monitor Parameter Register Unit
Machine Coordinate System Target Position (TPOS) ILOOOOE Reference units
Machine Coordinate System Calculated Position (CPOS) | ILOOO10 Reference units
Machine Coordinate System Reference Position (MPOS) | ILOOO12 Reference units
Machine Coordinate System Feedback Position (APOS) | ILOOO16 Reference units

Machine Coordinate System Latch Position (LPOS) ILOO0O18 Reference units
Position Deviation (PERR) iLOoOoo1A Reference units
Number of POSMAX Turns ILOOO1E rev

Speed Reference Output Monitor ILOO0O20 pulses/s (“pulse/sec”)
Feedback Speed ILOOO40 Speed Unit Selection
Torque/Force Reference Monitor ILO0O0O42 Torque Unit Selection
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5.3.2

Alarm Monitor

The Alarm Monitor monitors all axes that are connected to the Machine Controller. This tab
page displays the alarm and warning status of each axis.

Start ~ Alarm Monitor SN

[&] Manually refresh |l Monitoring...

o Alarm Mo Alarm o Alarmn o Alarm Mo Alarm

Starting the Alarm Monitor
Double-click Axis configuration — Alarm Monitor in the System Pane of MPE720 version 7.

Alternatively, click the Axis Monitor Button on the My Tool Tab Page, or click the Alarm Mon-
itor Button in the Axis Monitor Tab Page.
[ w720 ver7 - (P00 T T T N = - o

Fle Edit View DOnlne Compie Debug Window Help
D2 A : Woith o e+ B hup al
= I > Ol s

ol

(Il online | cPu-201 ETHERNET[1] 1P192.168.1.1 CPU-RUN

Setup Programming Monitor Transfer Utlity
Engineering builder Print builder Electronic cam tool Start page

System X Start  Axis Monitor T
<]
E[I]][ ; 3 Start = =R
= CPU-201
E|-| W]
System Setting =) History Ff| My tool
GO Scan Time Setting L L L L 2
5 Module configuration ; —
o — O | ek ==
|| Axis Setup Wizard Corinsstion: 2 B Sostem Morien Circuit |Cir#01 : SVC32 : MECH | | Normgl speed monitor ~ Bl Monitoring...
& Test run Dizconnection 7
) oo S AxiSHO! © SGDV—okkk
B Alzrm monitor -
@[] Scope

'a

|
Aziz Monitor Alarm Monitor

= =

Scopel Scoped

#F3 Logging

[Elltadder |[Z]Motion |[I1]System
Ready CAP NUM SCRL
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5.3 Monitoring Machine Operation

5.3.2 Alarm Monitor

Names and Functions of the Alarm Monitor Tab Page Items

This tab page displays the warning and alarm status by circuit. The Alarm Monitor Tab Page
can display up to eight axes in one horizontal row.

Information In offline mode, all monitor data are displayed as ----- .

Start  Alarm Monitor K
[£] Manually refresh |l Monitoring...

Alarmm O e Mo Alarm

larning Mo Alarm

Alarm

Warning

Mo Alarm Mo Alarm o Alarm Mo Alarm o Alarm Mo Alarm

B Tool Bar

The toolbar contains icons to manually change the display contents, and to stop and start
monitoring.

Icon Name Function

Use this button to update the alarm and warning information
|2 Manually refresh | Manually refresh of the Alarm Monitor Tab Page.
The Alarm Monitor Tab Page is not updated automatically.

]| Stop monitor Stop monitor: Stops the monitor.
Il Monitoring... Start monitor Monitoring: The monitor is operating.

B Circuit Number and Module Name
This box displays the circuit number and the name of the Motion Module.

Click the Circuit Number Box to display or hide the monitor data for that circuits. This allows
you to display only the required axis data.

* When a Circuit Is Displayed
The alarm and warning data for that circuit will be displayed.

Cir#1 : SVB01 Axis#01 Axis#02 Axis#03 Axis#04 Axis#05 Axis#06|
Aarm
—

* When a Circuit Is Hidden
The alarm and warning data for that circuit will be hidden.
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B Status

5.3.2 Alarm Monitor

If an alarm or a warning occurs, the alarm or warning status will be shown on the Alarm Monitor

Tab Page in the following way:

Icon Name Function
Mo Alarm No Alarm No alarm or warning has occurred.
_IzoLrrec Occurred Alarm: An alarm has occurred.
Cocurredd Occurred A warning has occurred.

Displaying Alarms and Warnings

If an alarm or a warning occurs, double-click the axis where the alarm or warning occurred to

display the Alarm/Warning Dialog Box.

X
@ —©BL:Axis#02:56DV-****1==(AC Input:Under 15k\\) %
N - @
€9 Servo driver error Alamn Clear
Servo driver alarm code : Ox00e6 | [©)
(]
Hep | Refresh & @
Bit0O |Servo driver error
------ BitD1 Positive overtravel Mo Alarm —0®
------ Bit02 MNegative overtravel Mo Alarm
------ Bit03 Positive soft limit Mo Alarm
------ Bit04  Negative soft limit Mo Alarm 4
Cause 00 -
=
I
Correction
=
I
Cloze *Z— ®
No. Iltem Function
® | Axis name This row displays the name of the axis. The display takes the following
format: Assigned axis number : Comment : Type.
@ | Alarm Clear This button clears the alarm.
This button displays the manual related to the alarm that occurred:
® | Help MP3000 Series MP3200/MP3300 Troubleshooting Manual (Manual
No.: SIEP C880725 01).
@ | Refresh This button updates the contents of the Alarm/Warning Dialog Box.
Displays the parameter name, the bit number, and the status.
® | Alarms/warnings display This area shows the alarm and warning information bit by bit for each
Motion Module.
® | Close This button closes the Alarm/Warning Dialog Box.
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5.3.2 Alarm Monitor

Troubleshooting Alarms and Warnings

When an alarm occurs. the status will change to [BE=N=ER. VWhen a warning occurs, the sta-
tus will change to  Ccourred

Click the status indicator to display the Alarm/Warning Dialog Box to see details on the alarm
or warning.

This section uses a SERVOPACK Communications Error as an example to describe what to do
when an alarm or warning occurs.

1. Click the status indicator in the Alarm Monitor.
The Alarm/Warning Dialog Box will be displayed.

2. Select the name of the alarm or warning where the status indicator shows Occurred.
The cause and corrective action will be displayed.

B Alarm/ Warning =
Al:Axis#0 1:SEDV-****1*5(AC Input:Under 15k\W) E
Servo driver Ao Cloar
Hep |  Refresh |
Mo. |Name |Stams | -
> ------ BitOF  Servo driver parameter setting error Mo Alarm

i Bit10 | Servo driver synchronization communication error Mo Alarm

Bitll |Servo driver communication error _|
------ Bit12 Servo driver command timeout error Mo Alarm
------ Bitl3 ABS encoder count exceeded Mo Alarm
------ BitlD  Servo driver type set error Mo Alarm 4
Cause 1f/1 4+
MECHATROLIMNK communications stopped because the cable was ﬂ
disconnected, there is an error in MECHATROLINK communications (e.g.,
noise entered the communications path), the power supply to the LI
Correction
Check the connection of the MECHATROLINK cable, and then reset the alarm. ;I
I+

Close |A
The MP2000 Series Troubleshooting Manual (Manual No.: SIEP C880700 40) will be opened and the
information on the selected alarm or warning will be displayed.

Information 'f Poth an alarm and a warning occurred, the manual related to the alarm will be dis-
played.

3. Take corrective action by referring to the instructions listed in the Correction box.

4. Click the Alarm Clear Button.

If there are no other alarms or warnings, the status indicator will change to I sR==lgil-
If there are other alarms or warnings, repeat the procedure from step 1.
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5.3.3

Introduction to Tracing

MPE720 has the following three trace functions.

Function Name

Description

Real-Time Trace

You can monitor specified registers on a graph in real time.

Trace Manager*

You can have the Machine Controller collect data for specified registers during a
specified time period, and perform operations on that data and plot it on a graph.
This allows you to analyze register data that is acquired during specific time peri-
ods to debug ladder programs.

XY Trace

This tracing function acquires the position data of the X axis and Y axis every
scan, and displays the data in a 2-dimensional graph.

With any of these three functions, you can export the trace data to CSV files.
Use tracing to check operation and to debug the ladder programs and motion programs.

* The Trace Manager cannot be used for some register types, data types, and trace buffer types for tracing. Refer
to the following table for details. Use a Real-Time Trace when the Trace Manager cannot be used.
» Register Types

. Support
Type Name Applicable Range =
Trace Manager Real-Time Trace

) ) SW00000 to SW08191 Applicable Applicable

S System registers (S registers) - -
SW08192 to SW65534 Not applicable Applicable
) ) MWO0O0000 to MW65534 Applicable Applicable

M Data registers (M registers) - -
MW65535 to MW1048575 Not applicable Applicable
G G registers GWO0000000 to GW2097151 Not applicable Applicable
) ) IWO00000 to IWOFFFF Applicable Applicable

| Input registers (1 registers) - -
IW10000 to IW27FFF Not applicable Applicable
) . OW00000 to OWOFFFF Applicable Applicable

O Output registers (O registers) - -
OW10000 to OW27FFF Not applicable Applicable
D D registers DWO00000 to DW16383 Applicable iApplicable

» Data Types

Support
Symbol Data Type -

Trace Manager Real-Time Trace
B Bit Applicable Applicable
w Integer Applicable Applicable
L Double-length integer Applicable Applicable
Q Quadruple-length integer Not applicable Applicable
F Real number Applicable Applicable
D Double-length real number Not applicable Applicable
A Address Not applicable Not applicable

« Trace Buffer Size

Maximum Applicable Trace Buffer Size

Trace Manager

Real-Time Trace

32 kwords

CPU-201, CPU-201 (SUB),
CPU-202, CPU-202 (SUB),
CPU-301 (32 axes)

1024 kwords

CPU-301 (16 axes)

256 kwords
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5.3.3 Introduction to Tracing

Selecting the Trace Type

The following describes how to select the trace type.
1. Display the Trace Type Dialog Box by one of the following methods.

« Double-click Scope 1, Scope 2, Scope 3, or Scope 4 in the System Pane of MPE720 version 7.
« Click Monitor — Scope in the Launcher.

« Click the Scope 1, Scope 2, Scope 3, or Scope 4 Button that was registered in the My Tool Tab
Page.
[ MPE720 Ver.7 - [CPU 201] DIok L -
m Fle Edt View Onlne Compile Debug Window Help
DSSuB sBBEH o halF? 3T BE &)
IhTEEYE ¥ 8 0o MRinfFo & <3

IEE AR aa B

(Il online | cPU-201

ETHERNET[1] IP192.168.1.1 CPU-RUN

Setup Programming Monitor  Transfer Utility
Engineering builder Print builder Electronic cam tool Start page
‘System - ax Start | =
=l 2y History I My tool

=1l [cPu-201]

- B3 5ystem Setting
BOSGH Time Setting

- & Module configuration
el = safiguration

@ | e )

Gonnection & Syatem Monitor Scantime Module
Digconnection Setting

fxis Setup Test Run
Gonfiguration Yifizard

[ L scoper
1 [, Scope2
\ - &, Scope

== = =
123 br s

Axis Monitor Alarm Monitor Create Mew Open Ladder

e Create Mew Open Mation
Logging Mation Program Program

Do Y -+
B, QB JE] QO g |
Scope | Scope? Tuning Panel Drive Gontrol

Panel

Ladder Program Program

System Settine Transfer

!Ladder]Motion | M system | A &ﬂ m

2. Select the desired trace type, and click the Open button.
(3 Troce Type x=)

Scope No. | Scopel

Real-Time Trace

I The trace data of 64 points maximum is in real time

Trace Manager
- The trace data of 16 points maximum is displayed in
the graph.

/r“-\ XY Trace
I,&!/' The position data of two orthogonal axes is displayed
by 2D plane graph.

[ open ) [ cancel |

Realtime Tracing

Realtime tracing gets the register data from the Machine Controller and displays it in a graph.
The results can be used to analyze the data movements and the timing scan by scan. There are

various register data that you can get from the Machine Controller, including speed and torque
data, and bit information.

Information MPE720 version 7 supports data tracing as a monitoring function. Data tracing get the I/0
data of the Machine Controller when it is online, and calculates and draws a graph. You can
use data tracing to monitor the operating status of the program and for debugging.
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€4 Names and Functions of the Real-time Trace Tab Page Items

~_Start -~ Real-Time Trace : Scopel X
+ Trace Data Setting =) _F Sampling&Trigger Setting =) [P Start Trace | 5¥ Read Again . |~ Real Time Display
- - - — | Trace List -a
o & No unit zznnnnn,—| e [ Tracepata |
23 [Bpuse W\ T o | || =] o trace name)
5 [P o00puise... =i
[ I 150000 B1l~Machine coordi...
Al HB0000T -\
B|
G 130000
D : : : i
|- JO0000T o+ N
&
40000 = -
L =4 | BinFeedback torgu...
Bindatch requestc...
e - . - B1~Positioning com...
: b : jE) <23 —
o000} NN e ——
. <4> —
<53 —
15375.2054 17320.8625 19266.5196 21212, 1767 23157.8338 25103.4909 27049, 1430 28954.5051 30940. 4622
[ms] vl 4 i} )
Graph Toolbar Trend Graph
g page 5-41 IS page 5-49
The Graph Toolbar contains This graph disp|ays the trace
buttons to analyze the trace data. You can use the Graph
data. Trace Execution Toolbar Toolbar, the sliders, and the ~ Trace List
T page 5-42 cursors to analyze the trace  I&§° page 5-53

This toolbar contains the Trace
Data Setting, the Sampling &
Trigger Setting, and the Start
Trace Buttons to perform these
operations in this order.

® Graph Toolbar
The following table gives details on the icons.

data in realtime.

The Trace List Area dis-
plays the trace data, and
the file and history data.

Icon

Function

Click the Select Icon, and then double-click the target area to enlarge the display.

Click the Scroll Icon to move the target area. Double-click the target area to enlarge the display.

Click the Zoom In Icon, and then drag or double-click the target area to enlarge the display.

Click the Reset Icon to return to the original display of the graph.

Click the Split Graph Display Icon to display the graphs separately.

Click the Cursor A Icon to display cursor A, and then move it on the graph to display the values.

Click the Cursor B Icon to display cursor B, and then move it on the graph to display the values.

Click the Cursor C Icon to display cursor C, and then move it on the graph to display the values.

Click the Cursor D Icon to display cursor D, and then move it on the graph to display the values.

= E | = = W E E R

Click the Cursor AB Link Icon to lock the horizontal distance between cursors A and B.

Continued on next page.
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Continued from previous page.

Icon Function

Click the Cursor CD Link Icon to lock the vertical distance between cursors C and D.

E3

Click the List Icon to display the Trace List.

Click the Copy Graph Icon to place a screen capture of the graph on the clipboard.

B Trace Execution Toolbar
» Trace Data Settings

Setting the Registers to Trace

( « Trace Data Setting _F Sampling&Trigger Setting |* [B> Start Trace | C# Read Again | ' [+ Real Time Display

Click the Trace Data Setting Button to display the following dialog box:

Trace Data Setting
Trace Target List
T4 Run Command and Status | Position | Speed | Torque | ZeroPointReturn | Gain a... | P )
Register Variable Comment -
IBxx000 Ready Maotion controller operation ready i
0] =0 ||IBxx001 Running Running
IBxx002 SystemBusy System busy
IBxx003 ServoReady Servo ready
IBxx004 Position.Latch.EnableComplete Latch request completed -
IBxx0Ca MLKL Machine lock ON (MLKL) 1
OBxx000 ServoOn Servo ON
CBxx001 MLOCK Machine lodk
OBxx004 Paosition.Latch.Enable Latch request
OBxx005 Position.Command. AbsoluteReadReq... Absolute position reading demand L&
OBwx006 Position, Coordinate. PresetRequest POSMAX preset
OBxx007 Position. AbsEncoder. AbsDataRestore  Infinite length axis position informatio. ..
CBxx008 ForwardTorguelimit Forward external torque limit input Sy
@ W Ak | | X Delete P &
Trace Ta
\
Mo, Register | Variable | Comment -
L3340 (3
IB880C0
@ 1 IB380C1
L |« [ 1 | p )
® ¢ ok || cace b ®
y:
No. Iltem Description
Displays a list of the registers that will be traced.
Right-click in the Trace Target List to display the pop-up menu to select or deselect
registers.
® | Trace Target List | Add to Trace adds the selected register to the Trace Target List.

Clear deselects multiple registers that were selected by using the Shift or the Ctrl
Keys.
Select All selects all registers shown on the tab page.

Add Button Use this button to add registers to the Trace Target List.

Delete Button Use this button to delete the selected registers from the Trace Target List.

Continued on next page.
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Continued from previous page.

No. ltem Description
Displays the trace target registers. You can select the registers from the Trace Target
List, or you can also enter the registers directly.
Right-click in the Trace Target List to display the pop-up menu to edit the Trace Tar-
@ | Trace Target get List.
Insert the Line inserts a blank row.
Delete the Line deletes a row. If a trace target setting was added, then it will be
deleted.
® |ok The OK Button sets the Trace Target, and enables the Sampling & Trigger Setting
Button.
® |Cancel The Cancel Button returns you to the Real-Time Trace Dialog Box without setting

the trace target.

« Sampling and Trigger Settings

v Trace Data Setting |*_7— Sampling&Trigger Setting P Start Trace | 'Z¥ Read Again | [« Real Time Display
-

This dialog box is used to set the trace name, the sampling settings, and the trig-
ger setting parameters.

Click the Sampling & Trigger Setting Button to display the following dialog box:

x|
7 Trace Name ]
® - !
Tracing Mode Setting
Tracing Mode II’~'1P3DDD Standard 'l ;I
q Sampling Setting A
' High scan " Low scan " Program
@
Trace buffer size |64[K word] Use a 1/4 buffer. j
Sampling period |4.0000 v”[ms] 'I -» Max. measuring time l25?364.0000 I[ms] j
-—
D
% MNo trigger " Edge ON ~ Edge OFF £ Level " Details
Trigger condition I |= ﬂ ION
Mo. of Delays ID
i~ | Enable ServoTrace
MO. of Start Delay ID ‘;SE|EC[ the target axis | @ ServoTrace settine |
(©)
Tracing time after trigger
ON:
OFF -
g +
. Max. measuring time x ID j [36] = b.DDDD I[ms] j
e -
. Max. measuring time
" J
@ 6 OK I Cancel ‘ ®
No. Item Description
thi X t ify a name or comment for the trace. Y n to 32
® | Trace Name Use this box to specify a name or comment for the trace. You can use up to 3
characters.
. . Use these options to set the data sampling conditions.
@ | Sampling Setting . ) X .
The recommended maximum measurement time will be displayed.
These settings specify the method for starting the trace data sampling.
® | Trigger Setting Refer to the following section for details.

T Trigger Setting Details (page 5-44)

Continued on next page.
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Continued from previous page.

No. Iltem Description
Click the OK Button to set the sampling and trigger settings, and to enable the
@ |OK
Start Trace Button.
® | Cancel Click the Cancel Button to return to the Real-Time Trace Dialog Box without set-
ting the sampling and trigger settings.

« Trigger Setting Details
These settings specify the conditions for starting the trace. There are four methods to start
the data sampling.

» No Trigger
Use this option to start and stop the sampling manually.
x|

Trace Name

[
Tracing Mode Setting

Tracing Mode MP3000 Standard 'l ? |

Sampling Setting
+ High scan ' Low scan (e Program
Trace buffer size |64[K word] Use a 1/4 buffer. j
Sampling period |4.0000 V”[ms] ~| - Max. measuring time [257364.0000 Jms |
Trigger Setting
" Edge ON " Edge OFF = Level " Details
Trigger condition I |= j ION

MNo. of Delays ID

" Emable ServoTrace

NO. of Start Delay Inj iSeIect the tateet axis | @ Servolrace settine |

Tracing time after trigger

aN:

QFF:

+
Max. measuring time x IIII ::’ [a] = P.DDDD I[ms] j

Max. measuring time

OK. I Cancel
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» Edge ON or Edge OFF
Use these options to sample the data before and after a specified bit changes from OFF to
ON or from ON to OFF.

Edge ON: Edge OFF:
famplin & Trmoer Setts ]| [Samplion & Trmoer Setts =
Trace Name Trace Name
[ [
Tracing Made Setting Tracing Made Setting
‘Samplag Setting ‘Samplng Seiting
@i Wooon  WEEo) _ Fhhsan  Clmsan € frogam
Tracebuer sot [ vord om0 VAt =] Tracebuer st st mrd e s Aot 5]
Trigger Setting Trigger Setting
[0} edeon ) CEmeorr O el  petsis Crorge  Cegeon (7 exeor ()T £ pasts ®
® —— N——F ' ; — ' @
= I ) o, of Delays. H ( - I ,m_ofomp [a82z
T Ensble ServaTrace 1 T Ensble ServaTrace 1
0. of StartCaley F st ve et |B Trece setie | [T —— | et v st |B TR
T;mhulihm T;mhulihm
@ ©)
® ®
=1 ow |
No. ltem Description
® | Edge ON Use these options to sample the data before and after a specified bit changes from
OFF to ON.
@ |Edge OFF %sglt:i?:ese options to sample the data before and after a specified bit changes from ON
Trigaer Enter the target register to be used as a trigger condition. Only registers whose data
® Co%%ition' type is bit (B) are targeted. Integer (W), double-length integer (L), quadruple-length
. integer (Q), real number (F), double-precision real number (D), and address (A) are not
Target register
targeted.
Set the number of samplings to execute after the terminate trigger condition has been
® | No. of Delays met and before the trace is stopped.
® @ Drag this icon to set the trigger position.
® | % Select the numeric value to set for the trigger position.
@ |ms The maximum measurement time after the trigger is displayed in this box.
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 [Levell
Preceding and subsequent data when any register matches the trigger condition is acquired.

Sampling & Trigeer Setting x|

Trace Name

Tracing Mode Setting

Tracing Mode MP3000 Standard ?
Sampling Setting

% High scan T Low scan " Program

Trace buffer size |64D( word] Use a 1/4 buffer, j

Sampling period |4.0000 VI [ms] vl -> Max. measuring time E57364.0000 [ms] =

Trigger Setting
@ Mg trigger " Edge.on i Edoo.OES i Level " Detzils

©)
@ I | AN | @
No. of Delays |25736 ®
Enable ServaTrace
MO. of Start Delay 1] {Salect the target axiz | E ServoTrace setting |
Tracng time after trigger
Tr\ggerE
(o]
OFF @ ©
- — -y 2 @
Max, measuring time || [0 =] [%] |~ [102944.0000 |ms] 7|
T Max messuring time at
OK I Cancel
No. ltem Description
@ | Level Preceding and subsequent data when any register matches the trigger condition is
acquired.
Trigger Enter the target register to be used as a trigger condition.

o condition: | Only registers whose data type is integer (W), double-length integer (L), quadruple-length
Target integer (Q), real number (F), and double-precision real number (D) are targeted. Registers
register whose data type is bit (B) and address (A) are not targeted.

Select from the following operators.
Operator Trigger
> A trigger occurs when the register value is greater than the comparison value.
< A trigger occurs when the register value is less than the comparison value.
= A trigger occurs when the register value is equal to the comparison value.
<> A trigger occurs when the register value is not equal to the comparison value.
- A trigger occurs when the register value is greater than or equal to the com-
- parison value.
_ e A trigger occurs when the register value is less than or equal to the compari-
Trigger - son value.
condition: . .

® | Establish- | . . A tnggelr occurs when the register value changes from a value less than the
ment of (differential) | comparison value to a value greater than the comparison value.
conditions | < A trigger occurs when the register value changes from a value greater than the

(differential) | comparison value to a value less than the comparison value.

= A trigger occurs when the register value changes from a value not equal to the
(differential) | comparison value to a value equal to the comparison value.

<> A trigger occurs when the register value changes from a value equal to the
(differential) | comparison value to a value not equal to the comparison value.

A trigger occurs when the register value changes from a value less than the

>= : .

(differential) comparison value to a value the same as or greater than the comparison
value.

<= A trigger occurs when the register value changes from a value greater than the

(differential) | comparison value to a value less than or equal to the comparison value.

Continued on next page.
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Continued from previous page.

No Item Description
Trigger

@ | condition: | Enter the comparison value.
Value

® No. of Set the number of samplings to execute after the terminate trigger condition has been met
Delays and before the trace is stopped.

® @ Select the value, and set the trigger position.

@ |[%] Move by dragging to set the trigger position.
Max. Select the display unit for the measuring time.

measur- The maximum measuring time of the trace after the trigger is displayed by the display unit
ing time set here.
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* Details
Use the Details Option to specify a register for triggering the trace.
x
Trace Hame
|
Tracing Mode Setting
Tracing Mode IMPEDDD Standard 'l LI
Sampling Setting
' High scan " Low scan " Program
Trace buffer size |64[K word] Use a 1/4 buffer, j
Sampling period |4.0000 v”[ms] 'l -» Max. measuring time |25?364.0000 I[ms] j
Trigger Setting
" No trigger " Edge ON " Edge OFF " Level

T Enable ServoTrace

NO. of Start Delay Inj iSeIect the tareet axis | @ Servailace settineg |

%) ©)

r~Initiate Trigger Condition

Initiate (I

B | )@

~Terminate Trigger Condition @ @
Terminate 1 u 1 i @
Mo, of Delays ®
0) 6" % %
Terminate 2 q X i @
Mo. of Delays ®
oK I Cancel |
No. Iltem Description
® | Details Use this option to specify the register (Bit, Word, Float, or Long) to use to trigger the trace.
You can freely create the desired combination of conditions to start and stop the trace.
@ |Initiate Enter any register and value to start the trace.
If the initiate trigger is not specified, tracing will start at the same time as the sampling.
Select from the following operators:
Operator | Trigger
> A trigger occurs when the register value is greater than the comparison value.
< A trigger occurs when the register value is less than the comparison value.
® | Condition | = A trigger occurs when the register value is equal to the comparison value.
<> A trigger occurs when the register value is not equal to the comparison value.
>= A trigger occurs when the register value is greater than or equal to the compari-
son value.
<= A trigger occurs when the register value is less than or equal to the comparison
value.
@ | Terminate Enter any register and value to start the trace.
If a terminate trigger is not specified, tracing will continue until the sampling stops.
® No. of Set the number of samplings to execute after the terminate trigger condition has been met
Delays and before the trace is stopped.
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« Starting and Stopping Traces
+ Trace Data Setting |e _¥ Sampling&Trigger Setting |J‘- Start Trace |' "=# Read Again | [ [+ Real Time Display)
Ne—mr«——

« Trace Data Setting |§ _T sampling&Trigger Setting |§' @ Stop Trace '% Read Again | [« Real Time Display

Function

Description

Start Trace

Use this button to start the trace. The data that is sampled will be displayed in real-
time.

If the Program Option was selected in the Sampling & Trigger Setting Dialog Box, the
trace cannot be started manually. You can use only the Read Again Button.

Real Time Display

Select the Real Time Display Check Box to display the trace data moving in realtime.
If more than one Trace Tab Page is open, you can use a realtime display for only one of
them.

Stop Trace

Use this button to stop the trace. When you press the Stop Button, all trace buffer
data will be collected and displayed.

* Read Again

+ Trace Data Setting |* _F sampling&Trigger Setting |* [ start Trace || =¥ Read Again ' ' [+ Real Time Display

The Read Again Button re-reads the trace data from the Machine Controller.

B Trend Graph

« Graph Unit

The unit of the parameter that was selected for the trace target will be displayed on the graph.

~ Start * Real-Time Trace : Scopel s X
! « Trace Data Setting |9 ¥ Sampling&Trigger Setting |9 [B> Start Trace | =¥ Read Again | [+ Real Time Displa

s

[

@ Mo unit

) pulse

;1| 1000pulse. ..
O %

BEursar A i
G

91000

Fox
157 201

88000

m

U

ax
ax

85000

82000

SZ I

79000

7&000
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sl el
1 - 1

Cursors
~ Start * Real-Time Trace : Scopel s X
i« Trace Data Setting |* _¥ sampling&Trigger Setting |* > Start Trace | S# Read Again | ' ¥ Real Time Displa
i I : =
E 1 10592,0000 4 Z 0)
™ swoo] oo : 5 =
® Mo unit ] ..... I E @
T pulse _
, | 1000pulze. .. ) ) 5
I‘:fl % ................................................. I.-l ......... ':_.‘. ..... E~
T [ [ z‘ o0
82000
73000
Ta000 -

No. Display Function

@ _E E EL These boxes display the values of the cursor positions.

@ |- This box displays the horizontal distance between the positions of cursor A and cursor B.
e |-

This box displays the vertical distance between the positions of cursor C and cursor D.

« Sliders
Drag a scale sliders up and down or to the left and right to zoom in and out of the graph.
The scales have the following ranges:

Vertical scale: x 0.085 to x 64

Horizontal scale: x 1 to x 48.5

.~ Start” * Real-Time Trace : Scopel =X
i « Trace Data Setting |9_7—Samp\ing&Trigger Setting |9>5Grt Trace | ¥ Read Aga\n| [~ Real Time Display
= — T _— - — -
r [ M A
|9 B - - T L
Al 1300004 e
B| ; :
100007+t
.......................................................... LIl g
| =
: : =
qoooot- £ |
..C’
50000 B
sponod =
"
; : ; E]
00004 b e
; : : : ; =
—— — —r
T | : | ] : : :
7.9 25963967.9 30507807.9 35051647.9 39595487.9 44139327.9 48683167.9 53227007.9 57770847.9 62314687.9
EIKZ.E
xl 6.5 x12 x17.5 x23 x28.5 x34 x38.5 x45 x50
fus] = [ i | ’ 4
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 Scrollbar
Slide the scrollbar to the left and right to display the graph.
" Start * Real-Time Trace : Scopel =X
: « Trace Data Setting |9_}-
== [ I0U0pORE. TSOU0T "
= O
5
130000
110000 L
S
70000 B
2
50000 E
300000 c
10000 F b b e
k k : : : 2
i — J o
21420127.9 25963967.9 30507307.9 35051647.9 39595487.9 44139327.9 48683167.9 53227007.9 57770847.9 62314687.9
2.5
x1 E'K £ . g L e— x45 x50
K | I — [l
e IS e

 Split Graph Displays

You can group the trace data by data type and assign a separate graph for each group, creat-
ing a split display.

The trace data consist of the group that is on the Trace Target List Tab Page, and the group of
other registers.

You can switch between the split display and the combined display.

~~ Start- * Real-Time Trace : Scopel s X
: « Trace Data Setting |* _F Sampling&Trigger Setting |* [ start Trace | =# Read Again | [+ Real Time Display

m _

® Mo unit

1517 @9el]

1 =100 3= = S e e

Speed
® Mo unit
) 1000pulse. ..

s
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» Changing the Graph Unit

If the trace data has more than one unit, you can change the unit for the vertical axis of the
graph.

When you do that, the scale of the vertical axis will change according to the axis information
(unit and decimal digits), and the waveforms will be displayed accordingly.

1. The available units depend on the axis information.

Information
2. The axis unit can be changed regardless of the graph display method. It works for the split
display as well as for the combined display. When you change the unit, the color of the
trace lines that have a different unit will be dimmed.
No Unit: Millimeters (mm):
Data g e e Data
: . : ; 107.298
@) Mo unit 100000 ! (2 No unit
~ i frmin G T R, = (23 mimfrmin
& mm 30000 @ mm §3.298
0% , ; © %
/s 60000 i 59.298
S 35,298
20000
11.298
0
g -l2.702
20000 E
nnnnn -3R. 707
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The Trace List displays the traced data, the trace data that was read from external files, and a

history of the trace data.

You can use this information to check the waveforms, the displayed graphs, and details on the

traced data.

Use the check boxes to show or hide the waveforms on the graph display.

Trace List

SW00001
@ IB&S0C0
‘ 1B830C1

2> —
3= —
<4 —
5> —

ON : B1.ServoOn (OBABB0D)
------ L~Forward external torque limit input : B1.ForwardTorgueLimit (...
------ B 1~Positioning completed (POSCOMP) : B1~,POSCOMP (IBASSC1)

B1r~Machine coordinate target position (TPOS) : B~ TPOS (ILASSE)

1~Machine coordinate system position (MPOS) : B1~.MPOS (ILAZ92)
------ 1~Machine coordinate feedback position {APOS) : B1~.APOS (ILA...
------ 1~POSMAX number of turns : B1~.Turns (ILABSE)

------ 1~5TEP distance : Bi~. StepDistance (OLABCH)

------ B1l~Speed reference @ Bl Speed (OLASS0)

------ B 1~Feedback speed : B1~.FeedbackSpeed (ILAZCO)

------ B1~Torgue reference : B1~.Torque (OLASSC)

------ 1~Positive side limiting torque setting at speed reference ;: B1~.To...
------ irHome direction : Bi~.Direction (OBASE93)

No. Display

Function

® | Trace Data

Displays the trace data of the traced targets.

@ | Trace name

Displays the name of the trace.

® | Trace group name

The trace data is displayed in groups, where one group consists of the data
that was included in the Trace Target List Tab Page of the Trace Data Setting
Dialog Box, and the other group consists of other data.

@ | Registers

Displays the registers that were traced.
The register names are displayed in the same color as their trace lines.

® | File & History Data

Displays a list of trace targets that were registered for tracing, and trace data
that was read from external files.

® | Trace name

Displays the name of trace data that was registered for tracing, and trace data
that was read from external files.
You can save up to five backups of the file and history data.

@ | Registers

Displays the names of trace data that was registered for tracing, and traced
registers that were read from external files.
The register names are displayed in the same color as their trace lines.
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@ Displaying Measurement Information

You can view the trace definition information of monitor data and history data that you set as
sampling and trigger setting information.

This allows you to view and reuse the trace definitions from past measurements.

Select Trace Data — Sampling & Trigger Setting Information from the MPE720 version 7
menu bar to display the Sampling & Trigger Setting Information Dialog Box.

Alternatively, right-click Trace Data or File & History Data in the Trace List Pane, and select
Sampling & Trigger Setting Information from the pop-up menu.

MPET20 Ver.7 - Sample - [CPU-201] - [Real-Time Trace: Scopel]

E. File Edit View Onlne Compile Trace Operation Graph

5, Eg Ladder Instruction /

[Nl online | cPU-201

Setup Programmin:
Engineering builder

g Monitor

Print builder

Transfer
Electronic cam tool

Window Help

Trace Data

File & History Data

Utility

Sampling&Trigger Setting Information...

ey R List View...

[ [ 5

-8 X

System > B X | - Start’ Real-Time Trace : Scopel Goto 5 X| Variable - ox
2 i v Trace Dafa Setting ‘* - Sampli| _ - Again [ Real Time Disy (2] B 24
=TT [cPu-2011 &2 Offset/Scale Edit of Waveform... — | [E s Register
% Systermn Setting E Optimal Display of Waveform E Ccmment List
~~ [3 Scan Time Setting Show/ Hide Waveform B i variatle
& Module configurat... hight of f - - [ System Variable
i { PAudis configuration : l=d Highlight of mve orm . ] ] -E . - -@ﬁ#\!ﬂs Variable
-£1ED Scope W © 1000pulse... mow. [ o] Bl GOV AL (L.,
| E. Scopel . R ) .
- | scope2 &> Register in Flle & History Dats - || — 10 Variable
Save in Exterral Flle... - = Global Varlabl.e
s " Constant Variable
Log;;p; <1y — | . Samplng&Trigger Setting Information... User structure
- [ EEEEEEE Y o
e |G Copy cke ||
<4 — o to [ ERI ERETRRREN P
<5> — -
& Offsat/Scale Edit of Waveform...
E Optimal Display of Waveform
Show/ Hide Waveform
Highlight of Waveform
3 Cross Reference Ctrl+R . =
Add to Watch Ctrl+w
Watch 1 *ax
| variable |value | Comment |Program |
Al.ServoOn... OFF Servo ON
BiSevoom.JoF  lsevooN | ]

I@Output l[ﬁ]saarch 1 lTransfer lRegister List 1 lWatch 1 lm Cross Reference 1 l-'bForce Coll Listl

File & history data of Sampling & Trigger Setting Information wil be displayed.

CAP NUM SCRL
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€ Editing the Trace Data

You can enlarge or reduce the waveform of the trace data, or move its position. Changing the
size or position helps you compare the waveform to other lines for analysis.

Information When the trace data is refreshed, the size and position will be reset.

Select Trace Data — Offset/Scale Edit of Waveform from MPE720 version 7 menu bar to
display the Offset/Scale Edit of Waveform Dialog Box.

Alternatively, right-click Trace Data or File & History Data in the Trace List Pane, and select
Offset/Scale Edit of Waveform from the pop-up menu.

If you display the pop-up menu by right-clicking on a group name, you can edit the wave-

Information .
forms of the entire group.
MPE720 Ver.7 - Sample - [CPU-201] - [Real-Time Trace : Scopel] =0 =R
E. File Edit View Onlne Compile Trace Operation Graph Window Help -8
By Ladder Instruction / Trace Data 4

Online | CPU-201 File & History Data

Setup Programming Monitor Transfer  Utility Sampling&Trigger Setting Information...

Engineering builder Print builder Electronic cam toal Gen B List view...

System MR ./ Start Real-Time Trace : Scopel Goto N . s x| Varizble . - ax
¢« Trace Data Setting ¥ Sam gain v Real Time Disj z
] Trace Data Settl ¥ = again | |~ Real Time Dis| [ B4
S [cPU-201] p— In T} o Offset/Scale Edit of Waveform... — | [E & Register
- B3 System Setting Optimal Display of Waveform |— . 3 Comment List
- )
[;F5 Scan Time Setting = Show/ Hide Wavefarm = =l i variable
- & Module configurat... E s lEee s _ = ) _f - 3 [ [ System Variable
< Axs configuration . m_ @ No uni Highlight of Waveform : : : : 0 - DS Aods Variable
~EIES Scope © 1000puse... | R - [ SEOV-==27=: AL (...
é""]"l.Scopel . 0‘]_3* ............ TEEEETE
L N - [&5] 10 Variable
: ]‘G__ Scope2 Reqgister in File & History Data : : : : : : : (I 1[R5] Global Variable
8 Save in External File... : S o o : - [i5] Constant Variable
chp e4 . . User structure
g Logging Sl = -~ Sampling&Trigger Setting Information...
<2> —
<33 - By copy Ctr+C
<4z -
<55 — Go to LA
«@r Offset/Scele Edit of Waveform...
E Optimal Display of Waveform E
Show/ Hide Wavefarm il
Highlight of Waveform
¥ Cross Reference o T ——
pr— Add to Watch Ctr+w ——
| Variable |\‘alue |Comment |Program |
Al.S5ervoOn,.. OFF Servo ON
I@Output IIHISearch 1 lTransfer IRegister List 1 lWatch 1 l};‘& Cross Reference 1 I-'bForce Coil List I
Offsetyscale of waveform is edited and a wave pattern on araph wil be tuned. CAP NUM SCRL

H Debugging Programs

5-565



5-56

5.3 Monitoring Machine Operation

5.3.3 Introduction to Tracing

The Offset/Scale Edit of Waveform Dialog Box contains the following items:

Offset/Scale Edit of Waveform

@ __Q[No trace name)

)

<Data distance> +0
<Time distance> +0.0000 [ms]

o (T oo ) (o=

Display

Function

Trace name

This box displays the name of the trace and the file.

Offset move buttons

Use these buttons to move the waveforms of the specified trace data.

Scale adjustment slider

Use this slider to increase/decrease the amplitude of waveforms of the
specified trace data.

Default

Click this button to return the trace data to the default settings.

o/ ® o |ele§

Close

Click this button to close the Offset/Scale Edit of Waveform Dialog Box.
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€ Analyzing the Trace Data

You can use the trace data editing and zooming features to analyze the trace data.
B Analyzing the I/0O Registers and the M Registers
This section describes how to analyze the differences between set values and actual values.

1. Display the trace data to analyze on the graph.

2. Select Trace Data - File & History Data from the menu bar. Alternatively, right-click
Trace Data or File & History Data in the Trace List Pane, and select Edit Trace Data
from the pop-up menu.

3. Use the arrow buttons to move to the location to use for comparison.

4. Click the Cursor A and Cursor B Icons or the Cursor C and Cursor D Icons on the Graph
Toolbar to display the cursors, and align them on the registers to analyze.

Start - Real-Time Trace : Scopel s X
+ Trace Data Setting |-) _F sampling&Trigger Setting |-) [ Start Trace | E# Read Again | [+ Real Time Disy

26080.0000 3475, pgop | 285560000

s

bgll
IHRELE

@) No unit 220

) 1000pulse. .. = [ ] | | | ]
4000

1

ax

4000

3400

2800

Ixm SZ'TX

2200

=R

5. The difference between the waveform of the set register values and the waveform of the
actual output values of the register is analyzed.

EEIE
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B Comparison to Data Sampled in the Past
This section describes how to compare trace data that was read from the Machine Controller

to trace data that was sampled in the past.

1. If you read trace data from an external file into the File & History Data in the Trace List
Pane, the trace data waveform will be displayed as shown in the following figure.

Note: If the trace data has already been loaded, then select the check box at the trace definition.

MPET20 Ver.T - Sample - [CPU-201] - [Real-Time Trace: Scopel] = [ﬂ
E. File Edit View Onlne Compile Trace Operation Graph Trace Data Window Help .8 x

5, Eg Ladder Instruction /

[l online | cPU-201

Setup Programming
Engineering builder Pri

Monitor
int buider

Transfer Utility

Electronic cam tool Start page

ETHERNET[1] 1P192.168.1.1 cPU-RUN =[]

System > B x| .~ Start Real-Time Trace : Scope2 = X| Varzble -ax
2l v Trace Data Setting ‘* _F sampling&Trigger Setting ‘* [> start Trace | B Read Again ‘ . ¥ Real Time Dis 12 B )
=[] [cPuU-201] > | |2 B Register
% System Setting pllE _ Comment List
- (2 Scan Time Setting < . ariable
& Module configurat... — System Variable
@3 Axis configuration T 198000 Axis Variable
= % Scope ) pulse 10 Variable
Scopel ) 1000pulse. .. 191000 Global Vanabl.e
- scopaz HEIEE Constant Variable
Machine coordin... User structure
E- Scopel B1~Machine coordin... 184000
E. Scope4 Bi~Speed reference. ..
&[22 Logainy
3 Logging OWARS2 77000
170000 :
seannt fVE
156000 7
145000
n 3
Watch 1 - ax
| variable |value | comment |Program |
Al.ServoOn... OFF Servo ON
N Y
T . =
Activate Windows now
I@Output l[ﬁ]saarch 1 lTransfer lRegL;ter List 1 lWatch 1 lm Cross Reference 1 l-"’OForc The activation period has expired.
Ready Click this message to start activation. CAP NUM SCRL

2. Select Trace Data — Offset/Scale Edit of Waveform from the menu bar. Alternatively,
right-click Trace Data or File & History Data in the Trace List Pane, and select Offset/

Scale Edit of Waveform from the pop-up menu.

The Offset/Scale Edit of Waveform Dialog Box will be displayed.

Offzet/Scale Edit of Waveform

|{Nn trace name)

<Data distance = +0
<Time distance> +0.0000 [ms]

l Default ] [ Close ]

3. Use the arrow buttons to move the start position of the data to the desired location.

4. Use the editing functions, such as zoom in, zoom out, or the slider, to compare the data
to the past trace data.
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€ Reading Trace Data

This section describes how to read saved trace data. Trace definition files (.dat) and CSV files
(.csv) can be read.

Select File — Open External File from the menu bar. The Open Dialog Box will be displayed.
Select the saved CSV file or trace definition file to open.

MPET20 Ver.7 - Sample - [CPU-201] - [Real-Time Trace : Scope2]

o]l

Edit View Onlne Complle Trace Operation Graph Trace Data Window Help - 8x

Ctri+N
ctrl+0

Hew Project...

Qpen Project... ETHERNET[1] IP192.168.1.1 CPU-RUN

Close Project

insfer  Utility

Save Project (e C2--onic cam ool Start page
Save as a New Project... Time Trace : Scope2 = X| Variable L 4
. - ) . | ) . ()
&= Open Extemal Fe... B\tting [=¥ T~ Sampling&Trigger Setting ‘-) B> Start Trace | 5F Read Again | . ¥ Real Time Dist 218 5}
[E] T - « | |EE® Register
e || -+ Bz comment List
v SaveBWrite . . - - - -
- = N N N N N N System Variable
| Dot GO 1O00L L B Ao Varizble
E Close Ctrl+F4 pulse . : : : : : [E8) IO Variable
) 1000pulse. .. 1a1000 : : : : : : [ Global variable
. % Environment Setting... Sl Constant Variable
ine coordin... - L L - er structure
& Print Preview ine coordin... 184000 o k
@ & print... ctrP e . .
177000 . .
Page Setup... back speed. .. b
1 eigogazoMP 23005, YMWWT o000}
2 C:\Users\....\Desktop\0902. YMW7 R A
3 C:\Users\...\ochohohoho YMWZ 163000
4 C:\Users\...\auaua-. YMW7
vsegoat N
5 C:\Users\...\cpu201. YMW7
Exit 143000
H| m ]
Watch 1 - ax
[ Variable [value | Comment |Program ]
Al.ServoOn... OFF Servo ON
Blsvoon. o  lswoon |

IF—;\—.[Dutput IMSearch T l'%Transfer lRegster List 1 lWatch 1 lm Cross Reference 1 lJOForce Coil List ]

External file wil be opened.

CAP NUM SCRL

E =
Lockin: | TEST Data - 'ﬁ' ? % [~
= Marne : Date modified Type
oo | Realtrd 9/21/301111:49 AM_ TRD File
RecentPlaces ™ pealTimedtrd 9/21/201111:48 AM  TRD File
- | | %¥Trace.trd 9/21/2011 11:48 AM  TRD File
Desktop
{1l
Libraries
A
Computer
t‘;j 4 1 | 3
Metwork
File name: - Open
Flesoftype:  [Trace Fles{Ver7 fommat) (trd) x| | Cancsl |
Comment "
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€ Saving the Trace Data
This section describes how to save the trace data into a CSV file or a trace definition file.
Data can be analyzed if it is saved into a CSV or a trace definition file.

Select File — Save in External File from the menu bar. Select a CSV or a trace definition file,
specify a name, and save it.

MPET20 Ver.7 - Sample - [CPU-201] - [Real-Time Trace : Scope2] = =R
Edit View Onlne Comple Trace Operation Graph Trace Data Window Help g x
L) view project... Cerl+n ETHERNET[1] IP192.168.1.1 CPU-RUN
@ QOpen Project... Ctr0
S Close Project insfer  Utility
Lhose Frajec Fonic cam tool Start page
Syst{ & Save Project Ctr+S  Time Trace : Scope2 = X| Variable - R X
2l Save 35 a New Project... Setting =¥ _¥- Samplng&Trigger Setting ‘-) P> Start Trace | 5F Read Again | [+ Real Time Disy (21 B3 8}
2l - - | |56 Register
E (L _ Comment List
- [ save in External File... — = = = "= Variable
- - = . . . . . . System Variable
g Saveeite © No it sawo| e s e
E Delste pulse . : : : : : [+ [ 8] 10 Variable
© 1000pulse. .. : : i : : : [&] Global variable
Close WO [ Constant Variable
. ine coordin... : : : : : : U tructur
&7 Environment Setting... p—— Lse000 : T N SR E . ser structure
@ & Print Preyiew e . . : 1
G print... CtrHP |back speed... e FE TR
Page Setup... ngnt e
1 eigogazoMP2300S. YMWT R A
2 C:\Users\,...\Desktop\0902. YMW7 g
3 C:\Users\...\ohohohoho.YMW7 : :
tseo00T R
4 C:\Users\...\auauz-. YMW7
5 C:\Users\...\cpu201.YMWT 148000
Exit : : : : : :
1430001
I ;
Output T AX

Trace data Start reading
It was canceled by the user operation

I@Output lﬂ{lsaarch T lTransfer lRegLster List 1 lWatch 1 lm Cross Reference 1 l-"OForce Coll List

Output to external file. CAP MUM SCRL
Save As
Savein: | TEST Data - @ F = E
i Marme . Date modified Type
ke || Real.trd 9/21/201111:49 AM  TRD File
RecentPlaces ' peciTimedrd 9/21/201111:48 AM  TRD File
-‘ L ¥ Tracetrd 9/21/2011 11:48 AM  TRD File
Desktop
=0
Libraries
Ay
—
Cormputer

"‘:I.n.
LY 4 T | r

Netw.ork
File name: ‘ | - ' i Save i
Save as type: ' Trace Files(Ver7 format) (* trd) - ' Cancel

Comment

-

Information You can also display a list and copy from the trace list to an Excel file.
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-~ Start Real-Time Trace : Scope2 s X
+ Trace Data Setting |* ¥ sampling&Trigger Setting |* B> start Trace | BF Read Again | ' & Real Time Display
= &
]
@
L
; =
@ No unit 198000 3
) pulse
) 1000pulse. .. ET
134000
177000
170000 Tl
163000
156000
4 AMMAN o

& List View
You can display the graph data in a list.
You can display the trace data and the history data in a list.

Select Trace Data — List View from the menu bar. When you select List View, the trace data
that is displayed in the graph will be displayed as a list.

MPE720 Ver.7 - Sample - [CPU-201] - [Real-Time Trace : Scope2] o[ | (]
E. Fle Edit View Onlne Compile Trace Operation Graph Window Help g x
PU-20 Trace Data 4 R P192.168 PU-R =1
File & Histary Data 3
p Progra g o 0
v
System - @8 x | 7 start’ Real-Time Trace : Scope2 |l Lit View... = X | Variable -3 x
0 i L2 | = . A
2l : « Trace Data Setting ‘* _r Sampli Goto » [Again " [~ Real Time Display 12 @I Z
=[] [cPu-201] + | |5 B Register
- B34 Gyster Setting Offset/Scale Edit of Waveform... T ilE Comment List
[ 5can Time Setting Optimal Display of Waveform . R R R 5 2
- H& Module configurat... Show/ Hde Wavef [y I O i -8 System Variable
[ Axis configuration owj ride Wavelorm : Axis Variable
= & Scope Highlight of waveform 10 Variable
- Scopel UUPOTSE 121000 Global Variable
. E‘ Scape2 Constant Varia...
1~Machine coordi... (3 User structure
[, scope3 Bl~Machine coordi... 134000 E
[ scopes Blospeedreferenc. [[BJ) | 1w =
- B Logging - [#] owaga2 000 &
Bin~Feedback spee... Ao
........ =
’— 170000 A
slr= 163000
<Z> — .
=
<33 — =
. L A T A ey
<5» —
143000
R s
tazogot gl -
T ] »
Qutput > ax
Trace data Start saving
It was canceled by the user operation
I@Output lfﬁ]saarch T l'%'rransfer lRegrster List 1 lWatch 1 lm Cross Reference 1 l-"OForce Coll List
The data displayed in the graph is displayed by the list form. CAP MUM SCRL
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SGr;/ Real-Time Trace : Scope2
+ Trace Data Setting |* _¥ sampling&Trigger Setting |* B> start Trace | BF Read Again | . [+ Real Time Display

Mo unit

pulse
1000pulse...

198000

191000

184000

177000

170000

163000

156000

4. AR

m

1817 @aB1]

Start r Real-Time Trace : ScopeZ:l/VReal—Tlme Trace : Scope2:2 X
Monitor ] I
Monitor-01| Monitor-02| Monitor-03| Monitor-04| Monitor-05| Monitor-06| Monitor-07| Monitor-08 -

Variable 1L.880C| B1.Positi...| B1l.Positi...| B1.Positi...| B1.Positi...|Bl.5peed... OWAB92|B1.Speed... D
Time[ms] [--] [--] [pulse] [pulse] [pulse] | [1000pul... [--]| [1000pul...
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16.0000 a oM 135461 135461 135461 2000 a a
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32,0000 a oM 135461 135461 135461 2000 a a
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40,0000 a oM 135461 135461 135461 2000 a a
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60,0000 a oM 135461 135461 135461 2000 a a
54,0000 a oM 135461 135461 135461 2000 a a

68,0000 a oM 135461 135461 135461 2000 a a i
=7 nnnn A An 13EA24 13EA24 13EA24 Annn A A




5.3 Monitoring Machine Operation

5.3.3 Introduction to Tracing

€ Copying a Graph
You can place a screen capture of the graph on the clipboard.

Select Graph — Copy Graph from the menu bar. Alternatively, click the Copy Graph Icon on
the Graph Toolbar. The screen capture of the graph will be placed on the clipboard.

MPET20 Ver.J - Sample - [CPU-201] - [Real-Time Trace : Scope2:l] = || [
E. File Edit View Onlne Compile Trace Operation

Trace Data Window Help -

[l oniine | cPU-201 o Select ETHERNET[1] IP192.168.1.1 CPU-RUN
Scroll
Setup Programming Monitor  Transfer utili
. y e ; #, ZoomIn
Engineering builder Print builder Electronic cam tool
System rax Start* Real-Time Trace : § B3 Reset = X| Variable - ax
] i v Trace Data Setting ‘* JE Graph Spit face | T Read Again ‘ " [ Real Time Dispay | [ @3 4
=[] [cPuU-201] Trace List al - ||= @ Register
% System Setting I Cursor A il _ Comment List
[ [;Q Scan Time Setting Cursor B Variable
~ & Module configurat... Cursar € System \"abrl‘able
- Axis configuration 8000 ) Axis Variable
< Cursor D [ 10 Variable
Scopel Cursor as A/B with Same Interval 1000 g Ef::;ﬁ?:;ble
ki, scope2 Cursor as C/D with Same Interval - User structure
[, scopez B1~Machine coordinate 4000
~ E. Scope4 B1~Speed reference : B E Copy Graph .
& D Logging owAg92 ool
Bin~Feedback speed : Bl~.Feedbacks... -
1ooo0|
[ Feamwstoypata ] ss300]
<1s —
= 1560007
35—
<4 — -
—_— 149000
= : : : : : : 4
Watch 1 B X
| variable |value | comment |Program |
Al.ServoOn... OFF Servo ON
I@Output l[ﬁ]saarch 1 lTransfer l Register List 1 lWatch 1 lm Cross Reference 1 l-'bForce Coil List I
Copy the screen image of the graph and move to the dlipboard. CAP NUM SCRL

.~ Start” Real-Time Trace : Scope2:1 s X
{ « Trace Data Setting |§ _F Sampling&Trigger Setting |§ > start Trace | =4 Read Again | ' [ RealTi

Fs

1817 @aB1]

198000

151000

m

184000

177000

170000

163000

156000

143000
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5.3.3 Introduction to Tracing

XY Trace

An XY trace gets the position data (target position and feedback position) of the X and Y axes
in every scan and displays them on a 2-dimensional plane graph, allowing for visual analysis of
the paths that the two axes take.

€ Names and Functions of the XY Trace Tab Page Items

Start -~ XY Trace : Scopel s X
fi= Trace Data Setting |=) T~ Sampling&Trigger Setting |= [B> Start Trace | TF Read Again [+ Real Time Display

15000 25000 31000 37000 43090 49000 55000 651000 67000 73000 73000 85000

¥ axis> A1(01.01) [pulse]
x1
x0.01 x0.125 x0.5 08875 EI x1.25 x3 x3 x32
<Cursor A= 1> T sition(ILxx 10 4 [ 2:4225000.0 3
<Cursor B> | <2=> Machine coordinate feedback pos... ! 4 m%ég%gm 3 = =
Graph Toolbar Trace Execution Toolbar XY Graph
The Graph Toolbar contains This toolbar contains the Trace This graph displays the trace
buttons to analyze the trace Data Setting, the Sampling & data.
data. Trigger Setting, and the Start You can use the Graph Toolbar,
Trace Buttons to perform these the sliders, and the cursors to
operations in this order. analyze the XY trace data.
m Graph Toolbar
The following table gives details on the icons.
Icon Function
E} Click the Select Icon, and then double-click the target area to enlarge the display.
ET‘_ Click the Scroll Icon to move the target area. Double-click the target area to enlarge the dis-
{ play.
E_‘L Click the Zoom In Icon, and then drag or double-click the target area to enlarge the display.
E§| Click the Reset Icon to return to the original display of the graph.
Click the Cursor A Icon to display cursor A, and then move it on the graph to display the X and
[a|
Y values.
E Click the Cursor B Icon to display cursor B, and then move it on the graph to display the X
I and Y values.
El Click the Cursor AB Link Icon to lock the horizontal distance between cursors A and B, and
N to move them together at a fixed width.
E,; Click the Open External File Icon to display the Open Dialog Box and read the trace data
from a file.
E' Click the Save Icon to display the Save Dialog Box so that you can save the file with a speci-
fied name.
E Click the List Icon to display the Trace List.
E’i Click the Copy Graph Icon to place a screen capture of the graph on the clipboard.

5-64



5.3 Monitoring Machine Operation

5.3.3 Introduction to Tracing

B Trace Execution Toolbar

o Tr

ace Data Settings

Use this button to select the axes and the trace targets.

fi= Trace Data Setting

=¥ T Sampling&Trigger Setting |* B> Start Trace | E# Read Again | [+ Real Time Display

Click the Trace Data Setting Button to display the following dialog box:

r

Trace Data Setting

-

[l

X-¥Y Axis Specification

X axis i (Cir#01 Axis#01) SGDV-=+=52%*

Yauis: (Cir#01 Axis#01) SGDY-====3== £

Trace Target

—0

ILxx 10 : Target position{ILxx10) [ NS )

ILxx 16 : Machine coordinate feedback position(ILxx 16)

=

Cancel

|
)

6

No. Item Description
® | X-Y Axis Specification | Use these boxes to specify the X and Y axes.
Use these check boxes to specify the trace targets. You can select the follow-
ing two motion parameters:
@ | Trace Target ILxx10: Machine Coordinate System Calculated Position (ILxx10)
ILxx16: Machine Coordinate System Feedback Position (ILxx16)
The OK Button sets the X-Y axes and the trace targets, and enables the Sam-
® |OK . . .
pling & Trigger Setting Button.
® | Cancel The Cancel Button returns you to the XY Trace Dialog Box without setting the

X-Y axes and the trace targets.

« Sampling and Trigger Settings

This dialog box is used to set the trace name, the sampling settings, and the trigger setting
parameters.
Refer to the following section for details on sampling and trigger settings.
5 Introduction to Tracing— < Sampling and Trigger Settings on page 5-43

« Starting and Stopping Traces

= Trace Data Setting [ -

Sampling&Trigger Setting |§ [ Start Trace | B Read Again | [+ Real Time Display

Trace Data Setting |*

Sampling&Trigger Setting |* @ Stop Trace |I Read Again | ' [« Real Time Display

Function

Description

Start Trace Use this button to start the trace. The data that is sampled will be displayed in realtime.

Real Time Display

them.

Select the Real Time Display Check Box to display the axes moving in realtime.
If more than one Trace Tab Page is open, you can use a realtime display for only one of

Stop Trace

lected a

Use this button to stop the trace. When the trace stops, all trace buffer data will be col-

nd displayed.
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5.4 Tuning

5.4.1 Using SigmaWin+ (When Using a Servo)

Tuning

This section describes how to perform tuning for the machine that is connected to the Machine
Controller.

541 Using SigmaWin+ (When Using a Servo)
The Servo can be tuned by connecting it to the SigmaWin+ via the Controller.
Refer to the following manual for details.
71 SigmaWin+ Online Manual (Manual No.: SIEP S800000 67)

542 Using DriveWizard Plus (When Using an Inverter)

The Inverter can be tuned by connecting it to the DriveWizard Plus via the Controller.

Refer to the following manual for details.
(10 DriveWizard Plus Online Manual (Manual No.: TOEP C730600 20)
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This chapter describes the security features.
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6.1 Project File Security

6.1.1 Setting a Project Password

m Project File Security

This section describes the security features for project files.

6.1.1

Setting a Project Password

You can set a password for the project file that is currently open.

@

Important

If you forget the password that you set, there is no way to recover it and it will be impossible to
open the password-protected project file.

6.1.2

Creating or Changing a Password

1. Select Security and then Project Password from the tree structure in the Environment
Setting Dialog Box. The following view will be displayed.

Environment Setting

7 System
=-F= security

Set the project password.

User Registration
g rrojec vord
Default User Setting
Online Security
i-[7 Setup

¢-F7] Ladder

+-[77] Motion
1-[7 € language

x|

[~ when the project is opened, the password is input.

Modified praject password

- [77] Monitor
-7 Transfer
¢-F7 Print

- [77] Message

[
[
[
[
[+~ variable
[
[
[
[+

roject Password:

e password can be applied at each project file.
e password can be used to protect the programs in the project file.
t is valid since the project opens next time.

,TI Cancel | Apply |

2. Select the When the project is opened, the password is input Check Box on the Proj-
ect Password View. The following dialog box will be displayed. Enter each item, and

then click the OK Button.

% Modified the project

Password ||

Password {confirm) I

roject Password:

he character which can be used by the project password is only
umetrical value to 0 ko 9, and normal-width capital letter alphabet

oftoZ,

Coo

Cancel

i

Iltem

Description

Password

Enter from 1 to 16 alphanumeric characters. The password is not case sensitive.

Password (confirm)

Enter the same password one more time, and then click the OK Button.

Note: The OK Button will be enabled when one or more characters are entered in
the Password (confirm) Box.




6.1 Project File Security

6.1.3 Deleting a Password

6.1.3 Deleting a Password

Clear the selection of the When the project is opened, the password is input Check Box
on the Project Password View of the Environment Setting Dialog Box to delete the password
that you set previously.

Environment Setting ﬂ

[ System Set the project password.
= security

User Registration

e
Default User Setting ™ Yihen the project is opened, the password is input.
Online Security

7 Setup Modified project password

7 Ladder

7 Motion

7 € language

[ variable

23 Monitor

[0 Transfer

[ Print

7 Message

roject Password:

e password can be applied at each project file.

e password can be used to protect the programs in the project file.
tis valid since the project opens next time.

OK I Cancel | Apply: |

When you try to open a password-protected project file, the Security Dialog Box will be dis-

Information
played.

—Project Passward

Password ||

r—Logon Password

User Mame JuseR-a

Password I******

ok I Cancel |

Enter the project password, and then click the OK Button to open the project file.

Security
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6.1.4 Setting the Default User

6.1.4

Setting the Default User

Select Security and then Default User Setting from the tree structure in the Environment
Setting Dialog Box. The Default User Setting View will be displayed.

Environment Setting x|

[ System
-5 Security

User Registration
Project Password

BN Default User Setting
Online Security
-7 Setup
#-[7] Ladder

v Select the default user.

Default User Name

USER-A
Default Password

[

[

-3 Motion
-7 Clanguage Initialize
-7 Variable
[
[
[
[

+-F7 Monitor
-] Transfer
i-[7 Print

¢-f7] Message

Default User:

o log on the project in the default user when the project file is opened or connect the
rontraller, the user is specified. The open (connection to the controller) is completed without
inguiring of the user when the user password exists.

[The changed part is valid since the project will open next time or the controller is connected.

o

Select the Select the default user Check Box to enable accessing the project file (or the
Machine Controller) with the default user account. If the specified user name is not among the
registered users, the Logon Dialog Box will be displayed.

Enter from 1 to 16 alphanumeric characters into the Default User Name and Default Pass-
word Boxes.

Cancel | Apply |

6.1.5

User Management

You can register and change the name of users who can open a project file.

You can make this setting when the project file is open, or when the Machine Controller is
online. If the setting is performed while the Machine Controller is online, the setting will provide
access and writing privileges to the Machine Controller.

@ If you forget the password that you set, there is no way to recover it and it will be impossible for

the user to open the password-protected project file.
Important




6.1 Project File Security

6.1.5 User Management

Select Security and then User Registration from the tree structure in the Environment Set-

ting Dialog Box. The User Registration View will be displayed.

[ System
BB secui
o g Ls:

Default User Setting
Online Security
[ setup

#-F7 Ladder

B[} Motion

[ Clanguage
#-F7 variable

B[ Menitor

[ Transfer

-F7 Print

-] Message

User Name Password ‘ User Priv... | Default Pri... |
USER-A USER-A RTWT ROW1
USEREB USEREB R1W1 ROW1
USER-C USER-C ROWO ROW1

New Iodified Delete

ser Registration:

dds, edits, or deletes user privileges for logging on to the controller (project file) and

ccessing the controller's FTP server (only for medels suppoerting this function).

inly the user of logon user's privilege and lower privilege than it is displayed.
privileges can be set for up to 5 users.

tis valid since logon next time,

OK I Cancel

Apply.

Registering a New User

Click the New Button on the User Registration View. The User Registration Dialog Box will be
displayed. Enter each item, and then click the OK Button.

User Mame I

Passwaord I

User Privilege Reading I? 'l ‘Wriking I? 'l
Default Privilege Reading ID 'l ‘Wriking Il 'l

FTP Privilage Read T e I

ser Privilege:

pecified the privilege of the user who adds and modify,

igher privilege than the user privilege logged on cannot be set.
efault File Privilege: Specified the default value of the program file
rivilege when the user newly makes the program who adds and

odify.,
TP Privilege:

pecifies the privilege for the user being added or modified when
ccessing the controller's FTP server,

Ok I Cancel |

2

User Name

Enter from 1 to 16 alphanumeric characters.

Password

Enter from 1 to 16 alphanumeric characters.

User Privilege

Select the reading and writing privilege levels for the user from 0 to 7.

Higher numbers represent higher levels of privileges.

Default Privilege

In these boxes, set the default levels of privileges when a user creates a program.

2 Reading and Writing Privileges

@ Reading and writing privilege levels are set to maintain the security of the programs. To open a
program, the user must have at least the same reading level privilege as was set for that pro-

Important  gram. Similarly, to edit and save a program, the user must have at least the same writing level

privilege as was set for that program.

Security
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6.1.5 User Management

Changing Registration Information

Select the user whose information you want to change in the User Registration Pane of the
Environment Setting Dialog Box. The User Registration Dialog Box will be displayed. Set the
items as needed, and then click the OK Button to change the user information.

User Mame

Password IUSER'B
User Privilege Reading |1 'l ‘Wriking Il 'l
Default Privilege Reading ID - l ‘Wriking I 1 |= l

FTP Privilage Read T e I

ser Privilege:

pecified the privilege of the user who adds and modify,

igher privilege than the user privilege logged on cannot be set.
efault File Privilege: Specified the default value of the program file
rivilege when the user newly makes the program who adds and
odify.,

TP Privilege:

pecifies the privilege for the user being added or modified when
ccessing the controller's FTP server,

Ok I Cancel |

: If the selected user is the default user, only the default privileges can be changed.
Information ) ; | . o
Refer to the following section for information on specifying the default user.

I Setting the Default User (page 6-4)

2

Deleting a Registered User

Select the user whose information you want to delete in the User Registration View of the Envi-
ronment Setting Dialog Box. The following dialog box will be displayed. Click the OK Button to

delete the selected user.

MPEZ20 Yer. /

\V Delete the selected user information?

[ ok i ’ Cancel




6.2 Program Security
6.2.1 Setting the Password

Program Security

You can set separate passwords for ladder programs and motion programs. A lock mark is dis-
played for each password-protected program. To edit a password-protected program, you
must first enter the password.

The purpose of this password is to control access for editing. It does not affect the manage-
ment of program files (copying, cutting, pasting, deleting, or enable/disable settings).

@ If you forget the password that you set, there is no way to recover it, and it will be impossible to

open the password-protected program.
Important

This section describes the security that is provided, using a ladder program as an example.

621 Setting the Password

1. In the Ladder Pane, right-click on the program for which you want to set a password.
Select Set the Password from the pop-up menu.
The Program Password Dialog Box will be displayed.

M5 Proeram

Current Passwaord I

Mew Password ||

Password {Confirm]) I

rogram Password:

ccessing the program only when the password is correctly input
ecomes possible,

fFective from next access to programs.,

he character, which can be used for the program password is
nly a normal-width alphanumeric character,

)4 I Cancel |

2. Enter 1 to 8 characters in the New Password Box. Enter the same password again in
the Password (Confirm) Box, and then click the OK Button.

Note: 1. The OK Button will be enabled when one or more characters are entered in the Password (Con-
firm) Box.
2. The password is not case sensitive.

The Program Password Dialog Box will be closed, and a padlock icon will be displayed next to the
ladder program that was selected in Step 1. If the program was displayed in the main window, it will
be closed.
Prograrm
= I8 rP3000 [CPU-201]
[ [ Ladder program
E‘ F: Hinh-speed
G @r' : Main Program

L[] Hos
B Low-speed
-~ [ Start

Security

6-7



6-8

6.2 Program Security

6.2.2 Changing a Password

622 Changing a Password

1. In the Ladder Pane, right-click on the program for which you want to change the pass-

word. Select Set the Password from the pop-up menu.
The Program Password Dialog Box will be displayed.

Current Passwaord I

Mew Password I

Password {Confirm]) I

rogram Password:

ccessing the program only when the password is correctly input
ecomes possible,

fFective from next access to programs.,

he character, which can be used for the program password is
nly a normal-width alphanumeric character,

)4 I Cancel |

2. Enter the current password in the Current Password Box.
Enter 1 to 8 characters in the New Password Box. Enter the same password again in the Password

(Confirm) Box, and then click the OK Button.
Note: The OK Button will be enabled when one or more characters are entered in the Password (Confirm)
Box.

The password will be changed and the Program Password Dialog Box will be closed.

6.23 Deleting a Password

1. In the Ladder Pane, right-click on the program from which you want to delete the pass-

word. Select Cancel the Password from the pop-up menu.
The Program Password Dialog Box will be displayed.

Program Password

ancellation of program password:

he password set in the specified program is canceled,
fFective from next access to programs.,

he character, which can be used for the program password is
nly a normal-width alphanumeric character,

oE I Cancel |
2. Enter the current password in the Program Password Box, and then click the OK But-
ton.
Note: The OK Button will be enabled when one or more characters are entered in the Program Password

Box.

The padlock icon will be removed from the ladder program that was selected in step 1, and the Pro-
gram Password Dialog Box will be closed.



6.2 Program Security

6.2.4 Opening a Password-Protected Ladder Program

624 Opening a Password-Protected Ladder Program

1. When you attempt to open a password-protected ladder program (i.e., one with a pad-
lock icon next to its name), the Program Password Dialog Box will be displayed.

Program Password ||

rogram Password:

he password is set in the specified program, It is necessary ko
nput the password o open the program.

he character, which can be used for the program password is
nly a normal-width alphanumeric character,

oE I Cancel |
2. Enter the current password in the Program Password Box, and then click the OK But-
ton.
Note: The OK Button will be enabled when one or more characters are entered in the Program Password

Box.

The selected ladder program will be opened in the main window.

Security
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6.3 Online Security

Online Security

Online security refers to limiting the ability to read data from the Machine Controller.

You can set security key (i.e., a password) and privilege levels for programs to restrict the ability
to read the program data from the Machine Controller or to open the programs to users who
have at least the specified level of file reading privilege.

on Security Setting

Current Status

restriction is set.

File Reading Restricted: Restriction Privilege 4

¥ Apply File Reading Restriction [LaddersM ation/C Language)
Restriction Priviege 4 = andhigher are restricted.
'E Controller equipped with CF card(Media) module iz used,
.

zave to CPU-»CARD(MEDIA] iz prohibited
regardlesslof the restriction privilege when the file reading

Security Key q Set
Set to Mone

Change the Security Key

X

Cloze

Item

Description

Current Status

This area displays the current status of the security setting.

Apply File Reading
Restriction

Select this check box to apply a reading restriction. This check box can be used
to set file reading restrictions for ladder programs, motion programs, and C pro-
grams.

Note: If a value is entered in the Security Key Box without selecting the Apply
File Reading Restriction Check Box, only the security key will be set. The
file reading restriction will not be set.

Restriction Privilege

Use this box to set the privilege level to restrict the group of users who can read
the files.

Note: The user must have a privilege level at least as high as the specified privi-
lege to read the files.

Security Key and Security
Key Confirmation

Enter the password that will be required to set online security. Enter from 1 to 8
alphanumeric characters. The password is case sensitive.

Change the Security
Key Button

Click this button to change the security key.

Set Button

Click this button to set the file reading restriction.

Set to None Button

Click this button to delete the current security key setting.

Unlock Button

Click this button to temporarily unlock the current online security.

Even if you save the settings to the flash memory while the security key is tem-
porarily unlocked, the temporary unlocked status will not be saved, and the
online security setting will be maintained.

The temporary unlock will be valid until you turn OFF the power supply to the
Controller, disconnect the MPE720 from the Controller, or press the Lock Button
on the Security Setting Dialog Box.

Close Button

Click this button to close the Security Setting Dialog Box.

opened.

Important

“@ If the reading privilege is set to 4, then programs with a reading privilege of 4 or higher cannot be

To manage program security, the current user must have a writing privilege level of 7.




6.3 Online Security

6.3.1 Setting Online Security

6.3.1

Setting Online Security

This section describes how to set restrictions on reading the data from the Machine Controller.
Use the following procedure to set online security.

1.

2.

3.

With the Machine Controller online, select Online — Security Setting from the menu bar.
The Security Setting Dialog Box will be displayed.

Wog Security Setting

—Current Status

Mo Security Setting

—|7 pply File Reading Restriction (Cadder/Mation/C Language §
Restriction Privilege |1 - l and higher are restricted.

to CRU=>CARDMED A) is prohibited
regardless of the restriction privilege when the file reading
restriction iz set.

': Contraller equipped with GF cardiMedia) module is used, save

Security Key I Set |
Security Key Con firmation I SetitoMone |

[ShiaEnee the Se Uity e, | unleek I

Close

Select the Apply File Reading Restriction Check Box, and then select the value of the
Restriction Privilege Box from the list.

Enter the password in the Security Key Box. Enter the same password again in the
Security Key Confirmation Box, and then click the Set Button.

The Set Button will be enabled when one or more characters of text are entered in the Security Key
Box.

The file reading restriction and the security key will be changed, and the following message will be
displayed to ask for confirmation.

er.7 - Sample
(] Security zetting has completed.
= The security settings must be zaved to flash memory to be enabled when starting from flazh memaory.

Click the OK Button.
Click the Close Button to close the Security Setting Dialog Box.
Save to flash memory, if necessary.

>
=
=
=}
(&)
]
n




6.3 Online Security

6.3.2 Changing Online Security

6.32 Changing Online Security

This section describes how to change the online security settings.
Use the following procedure to change the current file reading restriction and restriction privi-
lege settings.
1. With the Machine Controller online, select Online — Security Setting from the menu bar.
The Security Setting Dialog Box will be displayed.
e Securi thing

—Current Status

File Reading Restrictad: Restriction Privilegs 1

—|7 Apply File Reading Restriction (Ladder/tation /G Language}
Re striction Privilegs |1 - l and highar are restrictad.

Contraoller equipped with CF cardiMedia) module is used, save
' to CPU->CARDIMEDIA) is prohibite d
L) regardless ofthe restriction priviege when the file reading
restriction iz set.

Security Key I Set |
Security EeyEanfirmatian I Sef o ane |

Change the Security Keay | unleeh |

Close

2. Select or clear the Apply File Reading Restriction Check Box, and then change the
value of the Restriction Privilege Box.

3. Enter the current security key in the Security Key Box, and then click the Set Button.
The following confirmation message will be displayed.

-7 - Gample
] Security zetting haz completed.
= The =zecurity settines must be zaved to flash memory to be enabled when starting from flazh memory.

4. Click the OK Button.
Click the Close Button to close the Security Setting Dialog Box.
Save to flash memory, if necessary.



6.3 Online Security

6.3.3 Deleting Online Security

6.3.3

Deleting Online Security

This section describes how to delete the online security settings.
Use the following procedure to delete the security that was set for the Machine Controller.
1. With the Machine Controller online, select Online — Security Setting from the menu bar.
The Security Setting Dialog Box will be displayed.
g SecL ting E3

—Current Status

File Reading Restricted: Restriction Priviege 1

v Apply File Reading Restriction (Ladder/Motion /G Language)
Restriction Privilege I] - l and higher are restricted.

to CRU->CARDMEDIA] is prohibite d
regardless ofthe restriction privilege when the file reading
restriction iz set.

Sacurity Key || Set |
Security e wiEanftmeaticn I Set o Hone |

Change the Security Key | il ok |

Cloze

2. Enter the current security key in the Security Key Box, and then click the Unlock But-

ton.
The following confirmation message will be displayed.

't Contraller equipped with CF cardMedia) module is used, save

- Sample
(] Security zetting has been deleted.
= The security settings must be zaved to flash memory to be effective when starting from flazh memary.

3. Click the OK Button.
Click the Close Button to close the Security Setting Dialog Box.
Save to flash memory, if necessary.

>
=
=
=}
(&)
]
n




6.3 Online Security

6.3.4 Changing the Security Key

6.34 Changing the Security Key

This section describes how to change the security key of the online security.
Use the following procedure to change the security key.

1. With the Machine Controller online, select Online — Security Setting from the menu bar.
The Security Setting Dialog Box will be displayed.

L tting

—Current Status

File Reading Restricted: Restriction Priviege 1

—|7 Apply File Reading Restriction (Ladder/Mation /C Language)
Restriction Privilege |1 - I and higher are restricted.

': Contraller equipped with CF carditedia) madule is used, save

to GPU->CARDIMED A) is prohibited
regardless of the restriction privilege when the file readine
restriction is set.

Security Key I Set |
Security Hey Eanfirmation I Set tallane |

Change the Security Key I unlosk |

Close

2. Click the Change the Security Key Button.
The Security Key Change Dialog Box will be displayed.

Current Security Key ||
Mew Security Key I
Mew Security Key Confirmation I

3. Enter the current password in the Current Security Key Box, and then enter the new
password in the New Security Key Box. Enter the same new password in the New
Security Key Confirmation Box, and then click the OK Button.

The following confirmation message will be displayed.

fer? - Gample
] Security zetting haz completed.
= The security settings muzt be saved to flash memory to be enabled when starting from flash memory.

4. Click the OK Button.
Click the Close Button to close the Security Setting Dialog Box.
Save to flash memory, if necessary.



6.3 Online Security

6.3.5 Unlocking Online Security Temporarily

6.35 Unlocking Online Security Temporarily

This section describes how to temporarily unlock the online security settings.

Use the following procedure to temporarily unlock the security that was set for the Machine
Controller.

1. With the Machine Controller online, select Online — Security Setting from the menu bar.
The Security Setting Dialog Box will be displayed.

N S ting

—Current Status

File Reading Restrictad: Restriction Privilegs 1

" Apply File Feading Restriction (Ladder/Motion /G Language]
Re striction Privilegs |1 - l and highar are restrictad.

to CPU->CARDIMEDIA) is prohibite d
regardless ofthe restriction priviege when the file reading
restriction iz set.

Security Key I Set |
Security EeyEanfirmatian I Sef o ane |

Change the Security Keay | unleeh |

Close

' Contraoller equipped with CF cardiMedia) module is used, save
L)

2. Enter the current security key in the Security Key Box, and then click the Unlock But-
ton.
The following confirmation message will be displayed.

Ver? - Sample
(] Security was temporarily unlocked.
= ‘ihen the power supply iz turned on again or the lock button ig clicked, the security key iz zet.

3. Click the OK Button.
Click the Close Button to close the Security Setting Dialog Box.
Even if you save the settings to the flash memory, the temporary unlocked status will not be saved,
and the online security setting will be maintained.

—Current Status

File Reading Restricted-Temporary unlock: Restriction Priviege 1

=¥ | Apply Filel Reading Restriction (Lsddertiotion/ Lan suaee
Restriction Privilege |1 - l and higher are restricted
Contraller aquipped with CF card(Me dia) module is used, sawe
! to CPU->CARDMMEDIA) is prohibited

regardless ofthe restriction privilege when the file reading
restriction is zet.

Security Key I Set |
Security EeyEanfirmeation I St toHae |

Ehanee the Secutity ey | {TTTEERTTT

Close

'

>
=
=
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Appendix

This chapter describes the specifications of the MP3000-
series Machine Controllers.
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A.1.4 Installation Conditions .................... A-4

_

A.2.1 Environmental Conditions . .................

A.2.2 Mechanical Operating Conditions ............ A-7
A.2.3  Electrical Operating Conditions .. ............ A-7
A.2.4 Installation Conditions .................... A-7

[E] EMG nstallation Conditions ..........AS




A-2

A.1 MP3200 Installation and Usage Conditions

A.1.1 Environmental Conditions

MP3200 Installation and Usage Conditions

Install the MP3200 Controller in an environment with the following conditions.

A11  Environmental Conditions

Item Specification
Ambient Operating Temperature 0 to 55°C
Ambient Storage Temperature -25t0 85°C

Ambient Operating Humidity

30% to 95% RH (with no condensation)

Ambient Storage Humidity

5% to 95% RH (with no condensation)

Pollution Degree

Conforms to JIS B 3502 Pollution Degree 2.

Corrosive Gases

There must be no combustible or corrosive gases.

Operating Altitude

2,000 m max.

Control Panel Cooling Method

The components that are used in the MP3200 require the ambient operating temperature to be
between 0 and 55°C. Use one of the methods described below to ensure adequate cooling in

the control panel.

Important

\@ « If the ambient temperature exceeds 50°C, we recommend forced-air cooling.
+ The CPU-202 is force-cooled with a built-in fan.

€ Control Panels with Natural Cooling
» Do not mount the MP3200 at the top of the control panel, where the hot air that is generated

inside the panel collects.

 Leave sufficient space above and below the MP3200, and maintain adequate distances from
other devices, cable ducts, and other objects to ensure suitable air circulation.

» Do not mount the Machine Controller in any direction other than the specified direction.
» Do not mount the Machine Controller on top of any device that generates a significant

amount of heat.

» Do not subject the Machine Controller to direct sunlight.




A.1 MP3200 Installation and Usage Conditions

A.1.2 Mechanical Operating Conditions

€ Control Panels with Forced-air Cooling

Use one of the following methods to ensure 0.03 m®/min average airflow below the CPU Unit.

» Forced draft method (A fan or a similar device is used to circulate the air in the interior and the
exterior of the panel.)

« Forced circulation method (A fan or a similar device is mounted to the airtight panel to circu-
late the air inside.)

S Use the following guideline when selecting the fan:
@ « CPU Unit’s resistance to air flow: 6x10° (N-s?/m®)

* The CPU-202 has a built-in fan. You do not need to select or install a fan.

Important
Fan
A(\ m CPU Unit’s internal resistance to
I:I air flow: 6x10° (N-s%/m?) 40 mm min.
-g YASKAWA
L= ]
ome
30 mm min. 30 mm min.
<+“—> <4“—>
a
O
Average airflow: 40 mm min.
0.08 m¥/min

A12 Mechanical Operating Conditions

Iltem Specification

Conforms to JIS B 3502.

Vibration amplitude and acceleration:

Vibration Resistance 10 Hz £ f < 57 Hz with vibration amplitude of 0.075 mm
57 Hz < f < 150 Hz with fixed acceleration of 9.8 m/s?

10 sweeps each in X, Y, Z directions (sweep: 1 octave/min)

Conforms to JIS B 3502.

Shock Resistance Peak acceleration of 147 m/s? twice for 11 ms each in the X, Y, and Z directions

Controller Specifications
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A.1 MP3200 Installation and Usage Conditions

A.1.3 Electrical Operating Conditions

A13 Electrical Operating Conditions

Iltem Specification

Noise Resistance | Conforming to EN 61000-6-2, EN 61000-6-4, EN 55011 (Group 1 Class A)

A14 Installation Conditions

Iltem Specification

Ground Ground to 100 Q max.

Cooling Method Natural cooling or forced cooling




A.2 MP3300 Installation and Usage Conditions

A.2.1 Environmental Conditions

MP3300 Installation and Usage Conditions

Install the MP3300 Controller in an environment with the following conditions.

A21 Environmental Conditions

Item

Specification

Ambient Operating Temperature

0 to 60°C (Forced cooling is required if 55°C is exceeded.)

Ambient Storage Temperature

-25 10 85°C

Ambient Operating Humidity

10% to 95% RH (with no condensation)

Ambient Storage Humidity

10% to 95% RH (with no condensation)

Pollution Degree

Conforms to JIS B 3502 Pollution Degree 2.

Corrosive Gas

There must be no combustible or corrosive gases.

Operating Altitude

2,000 m max.

Control Panel Cooling Method

The components that are used in the MP3300 require the ambient operating temperature to be
between 0 and 60°C. Use one of the methods described below to ensure adequate cooling in

the control panel.

Important

@ If the ambient temperature exceeds 55°C, use forced-air cooling.

€ Control Panels with Natural Cooling
» Do not mount the MP3300 at the top of the control panel, where the hot air that is generated

inside the panel collects.

 Leave sufficient space above and below the MP3300, and maintain adequate distances from
other devices, cable ducts, and other objects to ensure suitable air circulation.

» Do not mount the Machine Controller in any direction other than the specified direction.
» Do not mount the Machine Controller on top of any device that generates a significant

amount of heat.

» Do not subject the Machine Controller to direct sunlight.

Controller Specifications
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A.2 MP3300 Installation and Usage Conditions

A.2.1 Environmental Conditions

A-6

€ Control Panels with Forced-air Cooling
For either of the following methods, install a fan near the center of and at the top or bottom of

the MP3300.
» Forced draft method (A fan or a similar device is used to circulate the air in the interior and the

exterior of the panel.)
« Forced circulation method (A fan or a similar device is mounted to the airtight panel to circu-

late the air inside.)

a 1. Use the following guideline when selecting the fan:
@ « 80 x 80 mm min., Maximum air flow: 0.9 m3/min, Maximum static pressure: 26.5 Pa or

higher
Important o~ Adjust the fan installation location and the direction of air flow as shown in the following

diagram.

~
Direction

Fan | of air flow
A
40 mm min.

Approx.
40 mm

10 mm -F!E] " — 10 mm
min. * l.v 00 (=] min.*

\4

A

40 mm ) ) 40 mm min.
Direction
i T of air flow
Fan

* Provide at least 30 mm if you use natural cooling.




A.2 MP3300 Installation and Usage Conditions

A.2.2 Mechanical Operating Conditions

A22 Mechanical Operating Conditions

Iltem

Specification

Vibration Resistance

Conforms to JIS B 3502.
» Continuous Vibration:
Frequency: 5 to 8.4 Hz, Single amplitude: 1.75 mm,
Frequency: 8.4 to 150 Hz, Fixed acceleration: 4.9 mm/s?
* Intermittent Vibration:
Frequency: 5 to 8.4 Hz, Single amplitude: 3.5 mm
Frequency: 8.4 to 150 Hz, Fixed acceleration: 9.8 mm/s?
10 sweeps each in X, Y, and Z directions for both intermittent and continuous
vibration

Shock Resistance

Size of shock: Peak acceleration of 147 m/s? (15 G)
Duration: 11 ms
3 times each in X, Y, and Z directions

A23 Electrical Operating Conditions

Iltem

Specification

Noise Resistance

Conforming to EN 61000-6-2, EN 61000-6-4, EN 55011 (Group 1 Class A)

A24 Installation Conditions

Iltem

Specification

Ground

Ground to 100 Q max.

Cooling Method

Natural cooling or forced-air cooling

Controller Specifications
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A.3 EMC Installation Conditions

A.3

EMC Installation Conditions

This section gives the installation conditions that were used for EMC certification testing.

The EMC level may change depending on the actual installation configuration, wiring conditions, or
other conditions. These Yaskawa products are designed to be built into equipment.

Therefore, you must implement EMC measures and confirm compliance for the final equipment.

The applicable standards are EN 55011 group 1 class A, EN 61000-6-2, EN 61000-6-4 and
EN 61131-2 Zone B.

Control panel

Shield box
Power supply:| d 1 2 3
Single-phase, Breaker
230 VAC \
Noise D
é filter
— =]
ower supply
24\B0 é ‘ a Core /0 device
8 {Core? }SERVOPACKH Servomotor
c {Coref }Communications device
1 23
é | a Core I/O device
B o {Coreh—{SERVOPACK}{ Servomotor
é pate c Core }Communications device
Number Name
1 Base Unit
2 CPU Module
3 I/0 Module
Number Name Specification Remarks
a I/O Signal Cable Shielded cable |-
b MECHATROLINK Cable Shielded cable |-
. . Select the cables according to the cable specifica-
c Communications Cable Shielded cable tions in the User’s Manual for each Module.
d Power Cable Shielded cable |-

Note: 1. Electrically connect the control panel box and door.
2. Attach ferrite cores at the entrance to the panel for any cables connected to devices outside the control
panel.

3. Connect the FG for devices inside the control panel to the mounting panel. Keep the FG lines as short as
possible.

4. Attach ferrite cores that are delivered with any product according to the installation instructions for the
product.

A-8
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Appendix B

This appendix lists the motion parameters.

CHN Fixed Parameters ....................B2




B.1 Fixed Parameters

Fixed Parameters

The following table lists the SVB, SVC, SVC32, SVR, and SVR32 fixed parameters.

Refer to the following manual for details on individual fixed parameters.
(72 MP3000 Series Motion Control User’s Manual (Manual No.: SIEP C880725 11)

SVCor | SVRor

No. Name Description SVB | svca2 | svRa2

0: Normal Operation Mode

1: Unused Axis (Axis unused)

Operation Mode

Selection 2: Simulation Mode

< | 2| 2| <
< | 2| <
|

3: SERVOPACK Transmission Reference Mode

4 and 5: Reserved for system.

Bit 0: Axis Selection N N N
0: Finite-length axis, 1: Infinite-length axis™!

Bit 1: Enable Positive Software Limit
(Soft limit (positive direction) enable/disable) v v -
0: Disabled, 1: Enabled

Bit 2: Enable Negative Software Limit (Soft limit
(negative direction) enable/disable) v R -
0: Disabled, 1: Enabled

Bit 3: Enable Positive Overtravel (Overtravel
positive direction enable/disable) S V -
0: Disabled, 1: Enabled

Bit 4: Enable Negative Overtravel (Overtravel
negative direction enable/disable) S v -
0: Disabled, 1: Enabled

Bits 5 to 7: Reserved for system. - - -

1 Function Selection Bit 8: Interpolation Segment Distribution Pro-
Flags 1 cessing \ \/ -
0: Enabled, 1: Disabled

Bit 9: Simple Absolute Infinite Axis Position
Management (Simple ABS rotary Pos. mode) S \ -
0: Disabled, 1: Enabled

Bit A: SERVOPACK Parameter Auto-Write (User
constants self-writing function) \ \/ -
0: Enabled, 1: Disabled

Bit B: User-specified SERVOPACK Parameter
Auto-Write (User select User constants self- N N
writing function)

0O: Disabled, 1: Enabled

Bit C: Software Limit Parameter Selection (Soft
limit parameter selection) \ \/ -
0: Fixed parameter, 1: Setting parameter

Bits D to F: Reserved for system. - - -

Continued on next page.
*1. Always set this parameter to O for linear motors.



B.1 Fixed Parameters

Continued from previous page.

o SVCor | SVRor
No. Name Description SVB SVC32 | SVR32
Bit 0: Mask Communications Error Detection
(Communication abnormality detection mask) S S -
' . 0: Disabled, 1: Enabled
2 Eluancstlgn Selection Bit 1: Mask Watchdog Error Detection
9 (WDT abnormality detection mask) S v -
0: Disabled, 1: Enabled
Bits 2 to F: Reserved for system. - - -
3 - Reserved for system. - - -
0: Pulses
. 1. mm
4 gelfer?nc?zUmt 2: Degrees \ \ V
election 3: Inches
4: um
Number of Digits P
5 Below Decimal Point 1=1dgit v v v
Travel Distance per
Machine Rotation 1 =1 reference unit S N Y
6 (Rotary Motor)
Linear Scale Pitch _ .
(Linear Motor) 1 = 1 reference unit S V \/
8 Serycignotor Gear 1 = 1 revolution \ \ V
Ratio
9 Machine Gear Ratio®® | 1 = 1 revolution v \/ <
Infinite-length Axis
10 Reset Position 1 =1 reference unit J V V
(POSMAX)™3
12 E.oslltlve Software 1 = 1 reference unit Xl J -
imit
14 lﬁ{egatlve Software 1 = 1 reference unit v N -
imit
12;0 - Reserved for system. - - -
29 | Motor Type Selection O Rotary motor S N \/
1: Linear motor
0: Incremental encoder
1: Absolute encoder
30 Encoder Selection 2: Absolute encoder used as incremental N N B
encoder (Absolute encoder (Incremental
encoder is used))
3: Reserved for system.
Slto |_ Reserved for system. - - -
33
Continued on next page.

*2. For linear motors, you can use O (pulses), 1 (mm), or 4 (um). If 2 (degrees) or 3 (inches) is selected, the unit is
converted to mm.

*3. This parameter is not valid for linear motors.

Motion Parameters
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B.1 Fixed Parameters

Continued from previous page.

- SVC or | SVR or

No. Name Description SVB SVC32 | SVR32
Rated Motor Speed .

» (Rotary Motor) 1=1min v v v
Rated Speed _
(Linear Motor) 1=01m/s v v v
Number of Pulses Per
Motor Rotation 1 =1 pulse/rev S S \/

36 (Rotary Motor)
Number of Pulses Per
Linear Scale Pitch 1 =1 pulse/scale pitch \ S \
(Linear Motor)
Maximum Number of

38 | Absolute Encoder 1 = 1 revolution V V -
Rotations™*?

421to - Reserved for system. - - -

Feedback Speed

42 | Movement Averaging | 1=1ms \ S \
Time Constant

43 - Reserved for system. - - -
User-specified o

44 SERVOPACK tSopeeicn‘llesatuht(emsqEtFi{C\/a(ﬁPACK parameter number N N B
Parameter Number PRy Y-
User-specified Specifies the data size of the above SERVO-

45 | SERVOPACK PACK parameter. Y S -

Parameter Size

1T=1W

*4, This parameter is not valid for linear motors.
*5, Set this parameter to 0 when a direct-drive motor is used.



B.2 Setting Parameters

Setting Parameters

The following table lists the SVB, SVC, SVC32, SVR, and SVR32 setting parameters.

Refer to the following manual for details on individual setting parameters.
(770 MP3000 Series Motion Control User’s Manual (Manual No.: SIEP C880725 11)

Register o SVCor | SVR or
Address RETS CESelRtl SVB | svcaz | svRa2

Bit 0: Servo ON
0: OFF, 1: ON v v v
Bit 1: Machine lock

0: Machine lock mode released S v -
1: Machine lock mode

Bits 2 to 3: Reserved for system. - - -

Bit 4: Latch Detection Request (Latch detec-
tion demand) S v -
0: OFF, 1: ON

Bit 5: Reserved for system. - - -

Bit 6: Number of POSMAX Turns Preset
Request (POSMAX turn number presetting J N J
demand)

0: OFF, 1: ON™

Bit 7: Absolute Infinite-length Position Infor-
mation Load Request (Request ABS rotary J N
pos. load)

0: OFF, 1: ON™

Operation Bit 8: Positive External Torque/Force Limit
owooooo | Command Input . . N N -
Settings (Forward outside limiting torque/thrust input)
0: OFF, 1: ON

Bit 9: Negative External Torque/Force Limit
Input N N
(Reverse outside limiting torque/thrust input)
0: OFF, 1: ON

Bit A: Reserved for system. - - -

Bit B: Reset Integration (Integration reset) N N
0: OFF, 1: ON

Bit C: Reset Network (Network reset) N N
0: OFF, 1: ON

Bit D: Latch Completed Status Clear
Request N N
(Latch completion status clear request)
0: OFF, 1: ON

Bit E: Reset Communications (Communica-
tion reset) S \/ -
0: OFF, 1: ON

Bit F: Clear Alarm (Alarm clear) N N N
0: OFF, 1: ON

Continued on next page.
*1. Always set this parameter to O for linear motors.
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B.2 Setting Parameters

Continued from previous page.

Register o SVCor | SVRor
Address DTS PSS SVB | svcs2 | svRs2

Bit 0: Excessive Deviation Error Level Setting N N
0: Alarm, 1: Warning

Bits 1 to 2: Reserved for system. - - -

Bit 3: Speed Loop P/PI Switch N N _
owdooo! | Mode Setti ’ 0: Pl control, 1: P control
ode =etlings Bit 4: Switch Gain (Gain switch) N N _
0: OFF, 1: ON
Bit 5: Switch Gain 2" (Gain switch 2) N N _
0: OFF, 1: ON

Bits 6 to F: Reserved for system. - - -

Bits 0 to 7: Reserved for system. - - -

Bits 8 to F: Stop Mode Selection

0: Stop according to the Linear Deceleration
OwOO0Oo02 | Mode Settings 2 | Rate/Deceleration Time Constant parameter J J
(Decelerate to a stop according to the linear
deceleration time constant).

1: Stop immediately. (Stop reference output.)

Bits 0 to 3: Speed Unit Selection

0: Reference units/s (Reference unit/sec)
1: 10" reference units/min \ N N
2: Percentage of rated speed (1 = 0.01%)
3: Percentage of rated speed (1 = 0.0001%)

Bits 4 to 7: Acceleration/Deceleration Rate

Unit Selection N N N
Function 0: Reference units/s®

ownooos Settings 1 1. ms
Bits 8 to B: Filter Type Selection
0: No filter (Filter none) N N N
1: Exponential acceleration/deceleration filter
2: Moving average filter
Bits C to F: Torque Unit Selection
0: Percentage of rated torque (1 = 0.01%) S R v
1: Percentage of rated torque (1 = 0.0001%)
Bits O to 3: Latch Detection Signal Selection \ v -
0: - — — —
1: = — — -
2: Phase-C pulse input signal S R\ -
3: /EXT1 V J -
4: [EXT2 V J -
5: /EXT3 V J -

ownooo4 Fungtion B|ts 4 to 7: External Positioning Signal Set- N N _

Settings 2 ting

0: - - - -
2: Phase-C pulse input signal S \ -
3: /EXT1 v V -
4: /EXT2 Xl J -
5: /EXT3 Xl J -

Bits 8 to F: Reserved for system. - - -

Continued on next page.
*2. Currently under development.



B.2 Setting Parameters

Continued from previous page.

Register . SVCor | SVR or
Address DTS DEEEe) SVB | svcs2 | svRs2

Bit O: Reserved for system. - - -

Bit 1: Disable Phase Reference Calculation N N
0: Enabled, 1: Disabled

Bits 2 to A: Reserved for system. - - -

Bit B: Zero Point Return Input Signal N N
0: OFF, 1: ON

Bits C to F: Reserved for system. - - -

Function

ownnooos Settings 3

M-Il
ownoooos Vendor-specific | This parameter is used as a vendor-specific N N

Servo Command | output area.
Output Signal

ownoonoor | - Reserved for system.

: NOP (No Operation) (No command)
: POSING (Positioning)

: EX_POSING (External Positioning)

: ZRET (Zero Point Return)

: INTERPOLATE (Interpolation)

: ENDOF_INTERPOLATE (Last Interpolation
Segment) (Reserved for system use.)

6: LATCH (Latch)
(Interpolation mode with latch input)

7: FEED (Jog) (Jog mode)

8: STEP (STEP Operation) (Relative position
mode)

9: ZSET (Set Zero Point)

10: ACC (Change Acceleration Time)
ownooos o 11: DCC (Change Dlecele'ration Time)
(Continued on Cc()):];?r?ands 12: SCC (Change Filter Tlm(? Constant)
next page.) 13: CHG_FILTER (Change Filter Type)
14: KVS (Change Speed Loop Gain)
15: KPS (Change Position Loop Gain)
16: KFS (Change Feedforward)

17: PRM_RD (Read Parameter)
(Read user constant)

18: PRM_WR (Write Parameter) N
(Write user constant)
19: ALM_MON (Monitor Alarms) N
(Alarm monitor)
20: ALM_HIST (Monitor Alarm History) N
(Alarm history monitor)
21: ALMHIST_CLR (Clear Alarm History) S
22: Reserved for system. -

23: VELO (Issue Speed Reference) (Speed N N N
reference)

O[NNI =|O
< ||l |2l
g - e e e |

2|2 || 2| <] 2 |2 <=

B I [ I B L = I I [ [ =

< | =< < < A N I I D [ [ [ e . - < |22

Continued on next page.
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B.2 Setting Parameters

Continued from previous page.

Register o SVCor | SVRor
Address DTS PSS SVB | svcs2 | svRs2

24: TRQ (Issue Torque/Force Reference) N N N
(Torque/Thrust reference)

25: PHASE (Issue Phase Reference) (Phase N
reference)

\/

Constant)

\/
26: KIS (Change Position Loop Integral Time N N
\/

ownnonoos 27: PPRM_WR (Write Non-volatile Parame- N
(Continued Motion ter) (Stored parameter write)

from previous | Commands 28 to 33: Reserved for system. - - -

age.
page.) 34: EX_FEED (Jog with External Positioning)
(Jog mode with external positioning)

35: MEM_RD (Read Memory)

36: MEM_WR (Write Memory)

37: PMEM_RD (Read Non-volatile Memory)

38: PMEM_WR (Write Non-volatile Memory)

Bit 0: Hold Command (Holds a command)
0: OFF, 1: ON

R N I |
e N I | -

Bit 1: Cancel Command (Interrupt a com-

mand) \ N S
0: OFF, 1: ON

Bit 2: Travel Direction
(Moving direction (JOG/STEP)) S v S
0: Forward, 1: Reverse

Bit 3: Zero Point Return Direction Selection N N
0: Reverse, 1: Forward

Bit 4: Latch Zone Enable (Latch zone effec-
tive selection) S \/ -
0: Disabled, 1: Enabled

) Bit 5: Position Reference Type

Motion 0: Incremental value addition method (Incre-
ownonOooe9 | Command mental value add method) V V v
Control Flags 1: Absolute value specification method
(Absolute value set method)

Bit 6: Electric Cam Phase Compensation
Type (Phase Compensation Type)

0: Incremental value addition method (Incre- N N
mental value add method)

1: Absolute value specification method
(Absolute value set method)

Bit 7: Reserved for system. \ - -

Bit 8: SERVOPACK Parameter Access
Selection (Access target servo driver user
constant) S \/ -
0: Vendor-specific parameters
1: Common parameters

Bits 9 to F: Reserved for system. - - -

Continued on next page.



B.2 Setting Parameters

Continued from previous page.

Register . SVCor | SVR or
Address Name Description SVB SVC32 | SVR32
0: NOP (No Operation) S N S
1. PRM_RD (Read Parameter) N N B
(Read user constant)
2: PRM_WR (Write Parameter) N N _
Motion (Write user constant)
OWDOMOA | o 1 commands | 3: INF_RD (Read Device Information) S N -
4: SMON (Monitor Status) v v -
5: FIXPRM_RD (Read Fixed Parameter) V J Xl
6: FIXPRM_CHG (Change Fixed Parameter) N N _
(Write fixed parameter)
owOoaooB | - Reserved for system. - - -
Torque/Force
Reference o Lo .
. The unit is set in bits C to F (Torque Unit
OoLOOOO0C | Setting or Torque Selection) of OWOIDIIO3. v S \
Feedforward
Compensation
Speed Limit for
ownOOOdoE | Torque/Force 1 = 0.01% (percentage of rated speed) v S -
Reference
ownoooor | - Reserved for system. - - -
SpeedReference | The unit is set in bits 0 to 3 (Speed Unit
OLOOM0 | geiing Selection) of OWOIOICI03. v v v
ownOOOo12 | Speed Limit 1 =0.01% (percentage of rated speed) - S -
ownoonoi3 | - Reserved for system. - - -
Torque/Force The unit is set in bits C to F (Torque Unit
oLoomta it Selection) of OWOOOO03. v v B
Second Speed The unit is set in bits 0 to 3 (Speed Unit
oLooone Compensation Selection) of OWOOMOO0S. v v v
ownOodoi8 | Override 1=0.01% V J -
ownoonoi19
to - Reserved for system. - - -
ownoooiB
oLoomic | -ostion Refer- 1y _ 4 eference unit \ \ y
ence Setting
Positioning Com- | , _ ,
oLOOO4E oletion Width 1 = 1 reference unit v S -
NEAR Signal _ .
oLOOO20 Output Width 1 = 1 reference unit v S -
Excessive
oLOOO22 | Deviation 1 = 1 reference unit \/ \ -
Detection Value
oLOoOonO24 | - Reserved for system. - - -
Positioning
owOOO26 | Completion 1=1ms N S -
Check Time
ownOoonozr | - Reserved for system. - - -
oLOoomzs | ~hase Compen- |y _ 4 o once unit N N -
sation Setting
Latch Zone
oLOOO2A | Lower Limit 1 = 1 reference unit S S -
Setting
Latch Zone
oLOOO2C | Upper Limit 1 = 1 reference unit Y S -
Setting
ownoomeg | Postonbtoop |4 g 4 g N \

Gain

Continued on next page.
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B.2 Setting Parameters

Continued from previous page.

Register o SVCor | SVRor
Address DTS PSS SVB | svcs2 | svRs2
owoomzr | goeed Loop 1= 1Hz N J -
ain
Speed _ o o )
owOoos0 | Feedforward 1 =0.01% (percentage of distribution seg N N _
C . ment)
ompensation
owoonos1 | Speed 1 = 0.01% (percentage of rated speed) v R v
Compensation :
Position Loop
ownonooa2 | Integral Time 1=1ms d \ -
Constant
ownoOonoss | - Reserved for system. - - -
Speed Loop
owOOdOs4 | Integral Time 1=0.01 ms S v -
Constant
owOooaoss |- Reserved for system. - - -
Linear Accelera- o L .
tion Rate/Accel- The unit is set in bits 4 to7 (Acceleratlon/
OLOOO36 | oation Time Deceleration Rate Unit Selection) of S S S
C ownOnoooes.
onstant
Iﬁg]ﬁ%ra?;%e;irj__ The unit is set in bits 4 to 7 (Acceleration/
oLOOO3s e Deceleration Rate Unit Selection) of S d S
eration Time owoooos
Constant '
ownoomaa | Filter Time 1=0.1ms N N y
Constant :
Bias Speed for
Indexed o — .
. The unit is set in bits 0 to 3 (Speed Unit
owOOOaB | Deceleration/ . \ - S
Acceleration Selection) of OWOOOOS.
Filter
0: DEC1 + C pulse
1. ZERO signal
2: DEC1 + ZERO signal
3: C pulse
4 to 10: Reserved for system.
11: C pulse only
Zero Point 12: P-OT + C pulse
OWHDDSC | 5ot Method | 13: P-OT only v v B
14: HOME LS + C pulse
15: HOME only
16: N-OT + C pulse
17: N-OT only
18: INPUT + C pulse
19: INPUT only
Zero Point
ownOoOnOsD | Position Output | 1 = 1 reference unit S N S
Width
The unit is set in bits 0 to 3 (Speed Unit
OLOOO3E | Approach Speed Selection) of OWODIEIO3. S \/ -
The unit is set in bits 0 to 3 (Speed Unit
OLOOD40 | Creep Speed Selection) of OWOOOOS. v v B
Zero Point
oLOOO42 | Return Travel 1 = 1 reference unit S S -
Distance
oLOOO44 S.TEP Travel 1 = 1 reference unit \ v \
istance
External
oLOOO46 | Positioning Final | 1 = 1 reference unit S N -
Travel Distance

Continued on next page.



B.2 Setting Parameters

Continued from previous page.

Register . SVCor | SVR or
Address DTS DEEEe) SVB | svcs2 | svRs2
Zero Point
Position Offset in
oLOOO48 | Machine 1 = 1 reference unit S R v
Coordinate
System
Working
oLOOO4A | Coordinate 1 = 1 reference unit N v v
System Offset
Number of
oLOOO4c™ | POSMAX Turns | 1 = 1 revolution N N N
Preset Data
SERVOPACK | gie g0 % oniior 5 (Gamnot be set)
owdno4e g:ﬁ?ﬂ'\/’on'tor Bits 8 to B: Monitor 3 (Cannot be set.) v v -
9 Bits C to F: Monitor 4
SERVOPACK
ownOono4r | Alarm Monitor Sets the number of the alarm to monitor. \ v -
Number
SERVOPACK
ownoods0 | Parameter Sets the SERVOPACK parameter number. y v -
Number
SERVOPACK Sets the size of the SERVOPACK parameter
ownoos1 Parameter Size in words. v v -
SERVOPACK
oLOOO52 | Parameter Set Sets the set value for the SERVOPACK N N B
parameter.
Value
Auxiliary
SERVOPACK
owonoos4 | oo ier Sets the SERVOPACK parameter number. \ v -
Number
Auxiliary .
ownOoos5 | SERVOPACK Sets the size of the SERVOPACK parameter N N _
) in words.
Parameter Size
Auxiliary
SERVOPACK Sets the set value for the SERVOPACK
oLOooose Parameter Set parameter. v v B
Value
Sets the target address for the MEM_RD,
oLOOO58 | Address Setting | MEM_WR, PMEM_RD, and PMEM_WR S V -
motion commands.
ownOnoosA | - Reserved for system. - - -
00 hex: Disabled
. 01 hex: Vendor ID code
D Inf - )
OWOOOSB | fion Selection | 02 hex: Device code y N -
Code 03 hex: Device version
04 hex: Device information file version
05 hex: Serial number
, Sets the number of the fixed parameter to
ownnomsc | [[XeS Parameter | reaq with the FIXPRM_RD motion subcom- y N y
umber
mand.
ownooosbd | - Reserved for system. - - -

*3. This parameter is not valid for linear motors.

Continued on next page.
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B.2 Setting Parameters

Continued from previous page.

Register
Address

Name

Description

SVB

SVC or
SVC32

SVR or
SVR32

oLOOOse™

Power OFF
Encoder Posi-
tion (Encoder
position when
power is off)
(Lower 2 Words)

1 =1 pulse

oLOOOe0™

Power OFF
Encoder Posi-
tion (Encoder
position when
power is off)
(Upper 2 Words)

1 =1 pulse

oLOoOoOoe2™

Power OFF Pulse
Position (Pulse
position when
power is off)
(Lower 2 Words)

1 =1 pulse

oLOOOe4™

Power OFF Pulse
Position (Pulse
position when
power is off)
(Upper 2 Words)

1 =1 pulse

oLO0O0e66

Positive Software
Limit

1 = 1 reference unit

oLOO0Oe68

Negative
Software Limit

1 =1 reference unit

oLOO0Oe6E

Reserved for
system.

Reserved for system.

oLOoOoodro

User-specified
SERVOPACK
Parameter Set
Value

Enter the value to set for the SERVOPACK
parameter that is set with fixed parameter
No. 44.

ownoooesto
ownOoogrrs

Command
Buffers for
SERVOPACK
Transmission
Reference Mode

This area is used for command data when
MECHATROLINK Servo commands are
specified directly.

*4. Do not set this parameter for linear motors.
*5. These parameters are used in SERVOPACK Transmission Reference Mode only.



B.3 Monitor Parameters

=8 Monitor Parameters

The following table lists the SVB, SVC, SVC32, SVR, and SVR32 monitor parameters.

Refer to the following manual for details on individual monitor parameters.
(770 MP3000 Series Motion Control User’s Manual (Manual No.: SIEP C880725 11)

Register
Address

Name

Description

SVB

SVC or
SVC32

SVR or
SVR32

waOmoaooo

RUN Status

Bit 0: Motion Operation Ready (Motion controller
operation ready)

0: Motion operation not ready

1: Motion operation ready

Bit 1: Running with Servo ON (Running (At servo on))

0: Stopped, 1: Running with Servo ON

Bit 2: System Busy
0: System not busy, 1: System busy

Bit 3: Servo Ready
0: Servo not ready, 1: Servo ready

Bit 4: Latch Mode
0: Latch detection request not received
1: Latch detection request received

Bits 5 to F: Reserved for system.

woOoaoon

Out-of-range
Parameter
Number

Setting parameter: 0 and higher
Fixed parameter: 1000 and higher

ILOO0Oo02
(Continued
on next

page.)

Warnings

Bit 0: Excessive Deviation
0: In normal deviation range
1: Excessive deviation detected

Bit 1: Setting Parameter Error (Set parameter error)
0: In setting range, 1: Outside setting range

Bit 2: Fixed Parameter Error
0: In setting range, 1: Outside setting range

Bit 3: SERVOPACK Error
0: No warning, 1: Warning

Bit 4: Motion Command Setting Error (Motion com-
mand set error)

0: No command setting error

1: Command setting error

Bit 5: Reserved for system.

Bit 6: Positive Overtravel (Positive direction over-
travel)

0: No positive overtravel

1: Positive overtravel occurred

Bit 7: Negative Overtravel (Negative direction over-
travel)

0: No negative overtravel

1: Negative overtravel occurred

Continued on next page.
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B.3 Monitor Parameters

Continued from previous page.

Register o SVCor | SVRor
Address RENIS LS SVB | svcs2 | svRa2

Bit 8: Servo ON Incomplete N N
0: Servo ON, 1: Servo ON incomplete

Bit 9: SERVOPACK Communications Warning

”‘DE.”:IOZ 0: Communications normal N N -
(Continued

= | Warnings 1: Communications error detected
from previ-

0uS page.) Bit A: SERVOPACK Stop Signal Active
0: There is no stop signal input N S -
1: There is a stop signal input

Bits B to 1F: Reserved for system. - - -

Bit 0: SERVOPACK Etrror
0: No SERVOPACK alarm N N _
1: SERVOPACK alarm occurred

Bit 1: Positive Overtravel (Positive direction over-
travel) N N
0: No positive overtravel

1: Positive overtravel occurred

Bit 2: Negative Overtravel (Negative direction over-
travel) N N
0: No negative overtravel

1: Negative overtravel occurred

Bit 3: Positive Software Limit (Positive direction soft-
ware limit) N N
0: Positive software limit not exceeded
1: Positive software limit exceeded

Bit 4: Negative Software Limit (Negative direction
software limit) N N
0: Negative software limit not exceeded
1: Negative software limit exceeded

Bit 5: Servo OFF N N N
ILOOO04 0: Servo ON, 1: Servo OFF

(C(;)r?tr;gited Alarms Bit 6: Positioning Time Exceeded (Positioning time
page.) over) v S -
' 0: No timeout, 1: Timeout occurred

Bit 7: Excessive Positioning Travel Distance
(Excessive positioning moving amount) N N
0: Normal travel distance

1: Excessive travel distance

Bit 8: Excessive Speed N N
0: Normal speed, 1: Excessive speed

Bit 9: Excessive Deviation

0: Normal following deviation \ \/ -
1: Excessive deviation

Bit A: Filter Type Change Error N N B
0: No change error, 1: Change error occurred

Bit B: Filter Time Constant Change Error N N B

0: No change error, 1: Change error occurred

Bit C: Reserved for system. - - _

Bit D: Zero Point Unset™! (Zero point unsetting)
0: Zero point is not set V V -
1: Zero point unset error occurred

Bits E and F: Reserved for system. - - -

Continued on next page.



B.3 Monitor Parameters

Continued from previous page.

Register o SVCor | SVRor
Address Name Description SVB SVC32 | SVR32

Bit 10: SERVOPACK Synchronized Communications
Error (Servo Driver Synch. Comm. error) N N
0: No synchronized communications error

1: Synchronized communications error occurred

Bit 11: SERVOPACK Communications Error

0: No consecutive synchronized communications
errors S S -
1: Consecutive synchronized communications errors
occurred

Bit 12: SERVOPACK Communications Timeout Error
0: SERVOPACK command completed within the
specified time \ \ -
1: SERVOPACK command not completed within the
specified time

Bit 13: Excessive Absolute Encoder Rotations™!
Continued (Excessive ABS encoder rotations) \ S -
1(‘ro(:rr11t|:)nrz$i— Alarms 0: In valid range, 1: Outside valid range

ous page.) Bits 14 and 15: Reserved for system. - - -
Bit 16: Scan Setting Error
0: No scan setting error, 1: Scan setting error S v -
occurred
Bits 17 to 1B: Reserved for system. - - -
Bit 1C: Cyclic Communications Initialization Incom-

plete N N
0: Initialization completed (default)

1: Initialization not completed

Bit 1D: Detected SERVOPACK Model Error N J
0: Match, 1: Mismatch

Bit 1E: Motor Type Setting Error N N
0: Match, 1: Mismatch

Bit 1F: Connected Encoder Model Error N N
0: Match, 1: Mismatch

ILOOOo04

ILOO0o06 | - Reserved for system. - - -

Motion
Command .
woOooos Response Same as OWOOMOO08 (motion commands). S S N

Code

Bit 0: Command Execution Flag (BUSY) N N N
0: READY (Completed), 1: BUSY (Processing)

Bit 1: Command Hold Completed (HOLDL)
0: Command hold not completed \ \ \/
1: Command hold completed

Bit 2: Reserved for system. - - _

Bit 3: Command Error End (FAIL) (Command error
completed status) S S N
0: Completed normally, 1: Completed with an error

Bits 4 to 7: Reserved for system. - - -

Bit 8: Command Execution Completed (COMPLETE)
0: Normal execution not completed S S N
1: Normal execution completed

Bits 9 to F: Reserved for system. - - -

Motion
wOooo9 | Command
Status

Motion
Subcommand
Response
Code

IWwOOoOoA Same as OWODOOOA (Motion Subcommands). ¢ v R

Continued on next page.
*1. This parameter is not valid for linear motors.
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B.3 Monitor Parameters

Continued from previous page.

Register o SVCor | SVRor
Address RENIS LS SVB | svcs2 | svRa2

Bit 0: Command Execution Flag N N N
0: READY (Completed), 1: BUSY (Processing)

Bits 1 to 2: Reserved for system. - - -

Bit 3: Command Error End (Command error com-

Motion pleted status) N S N
IWLOOLOO0B | Subcommand | 0: Completed normally, 1: Completed with an error
Status Bits 4 to 7: Reserved for system. - - -
Bit 8: Command Execution Completed
0: Normal execution not completed v v v

1: Normal execution completed

Bits 9 to F: Reserved for system. - - -

Bit 0: Distribution Completed (DEN) (Discharging
completed) R\ v R\
0: Distributing pulses, 1: Distribution completed

Bit 1: Positioning Completed (POSCOMP)

0: Outside positioning completed range N S N
1: Within positioning completed range
Bit 2: Latch Completed (LCOMP) N N _

0: Latch not complete, 1: Latch completed

Bit 3: Near Position (NEAR)
0: Outside near position range S S \/
1: Within near position range

Bit 4: Zero Point Position (ZERO)
0: Outside zero point position range N S N
Position 1: Within zero point position range

IwOOOoC | Management | Bit 5: Zero Point Return/Setting Completed (ZRNC)
Status (Zero point return [setting] completed) N N N
0: Zero point return/setting not completed
1: Zero point return/setting completed

Bit 6: Machine Locked (MLKL) (During machine lock) N N
0: Machine Lock Mode released, 1: Machine locked

Bit 7: Reserved for system. - - -

Bit 8: Absolute Infinite-length Position Information
Load Completed (ABSLDE) (ABS rotary pos. LOAD N N
complete)

0: Load not complete, 1: Load completed

Bit 9: POSMAX Turn Preset Completed (TPRSE)"!
(POSMAX turn preset complete) V V J
0: Preset not completed, 1: Preset completed

Bits A to F: Reserved for system. - - -

wOaooop | - Reserved for system. - - -

Continued on next page.
*1. This bit is not valid for linear motors.



B.3 Monitor Parameters

Continued from previous page.

Register
Address

Name

Description

SVB

SVC or
SVC32

SVR or
SVR32

ILOOOOE

Machine
Coordinate
System
Target
Position
(TPOS)

—
1]
-

reference unit

ILOO0O10

Machine
Coordinate
System
Calculated
Position
(CPOS)

—
Il
—

reference unit

Loonoi2

Machine
Coordinate
System
Reference
Position
(MPOS)

1 =1 reference unit

Loono14

32-bit DPOS
(DPOS)

1 =1 reference unit

iLoOonOo1e

Machine
Coordinate
System
Feedback
Position
(APQOS)

1 =1 reference unit

ILO0O0O18

Machine
Coordinate
System Latch
Position
(LPOS)

1 =1 reference unit

iLOooo1A

Position
Deviation
(PERR)

1 =1 reference unit

iLoOoOo1cC

Target
Position
Increment
Monitor (PDV)
(Target posi-
tion difference
monitor)

1 =1 reference unit

Loooqge™

Number of
POSMAX
Turns

1=1turn

ILOOO20

Speed
Reference
Output
Monitor

pulse/s

Looo22
to
Loonoa2r

Reserved for system.

ILOO0O28

M-Il Servo
Command
Input Signal
Monitor

Reports the signal information that is input to the N

MECHATROLINK-III.

ILOOO2A

M-Il Servo
Command
Status

Reports the Servo command information that is input N

to MECHATROLINK-

\/

*1. This parameter is not valid for linear motors.

Continued on next page.
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B.3 Monitor Parameters

Continued from previous page.

Register o SVCor | SVRor
Address RENIS LS SVB | svcs2 | svRa2
Bit O: Drive Alarm (D_ALM) (Drive Alarm Occurrence)
Bit 1: Drive Warning (D_WAR) (Drive Warning Occur-
rence)
Bit 2: Command Ready (CMDRDY)
M-Il Bit 3: Alarm Clear Execution Completed (ALM_CL-
R_CMP) (Alarm Clear Execution Completion) _
wonDo2c gtc;rtnurgand Bits 4 and 5: Reserved for system. v v
Bits 6 and 7: Echo-back of Command ID (RCMD_ID)
Bits 8 to B: Command Error Status (CMD_ALM)
(Command Error)
Bits C to F: Communications Error Status (COM-
M_ALM)
SERVOPACK
IWOOO2D | 3o " Coge | RePOrts the alarm code from the SERVOPACK. \ \ -
wOogoze | - Reserved for system. - - -
SERVOPACK B@ts 0to 3 Mon!tor 1 (Cannot be set.)
\WOOO2F | User Monitor | St 4 o 7: Monitor 2 N -
Information Bits 8 to B: Monitor 3 (Cannot be set.)
Bits C to F: Monitor 4
SERVOPACK —
ILOOO30 | Joer Monitor 2 | REPOts the result of the selected monitor item. \/ S -
SERVOPACK
ILOO0O32 User Monitor 3 Reserved for system. - - -
SERVOPACK o
ILOOO34 | Joer Monitor 4 | RePOrts the result of the selected monitor item. v v -
SERVOPACK
\WOOO36 | Parameter Reports the number of the target parameter. \ R -
Number
Auxiliary
SERVOPACK
WOOO37 | 5 ater Reports the number of the target parameter. S S -
Number
SERVOPACK
ILOOOS38 | Parameter Reports the setting of the read parameter. \ R -
Read Data
Auxiliary
SERVOPACK .
ILOOO3A | B ater Reports the setting of the read parameter. v S -
Read Data
IwOooac
to - Reserved for system. - - -
wOOOosE

Continued on next page.



B.3 Monitor Parameters

Continued from previous page.

Register o SVCor | SVRor
Address NETIS DL SVB | svcs2 | svRa2
Reports the type of the connected motor. B
IWHDMSF | Motor Type 0: Rotary motor, 1: Linear motor v v
Feedback The unit is set in bits 0 to 3 (Speed Unit Selection) of
ILHHD40 | gheeqd owOooos. v v
Torque/Force . - . .
LOOO42 | Reference The unit is set in bits C to F (Torque Unit Selection) of N N N
. ownOnonoos.
Monitor
wnonoo44
to - Reserved for system. - - -
wnonooss
Fixed Stores the execution results of the FIXPRM_RD
ILOOO56 | Parameter ion SUb d - v v v
Monitor motion subcommand.
wnOonomoss
to - Reserved for system. - - -
wOOaosA
00 hex: Disabled
. 01 hex: Vendor ID code
Device : )
\WOOO58 | Information 8§ Eexj BeV!Ce code N N _
Monitor Code ex:eviceversion = .
04 hex: Device information file version
05 hex: Serial number
ILOOOsCc | - Reserved for system. - - -
Power OFF
Encoder
Position
(Encoder _
ILOOO5E position when 1 =1 pulse \ \ -
power is off)
(Lower 2
Words)
Power OFF
Encoder
Position
(Encoder _ _
ILOOO60 position when 1 =1 pulse \ \
power is off)
(Upper 2
Words)
Power OFF
Pulse Position
(Pulse
ILOOO62 | position when | 1 =1 pulse V \ -
power is off)
(Lower 2
Words)
Power OFF
Pulse Position
(Pulse
ILOOO64 | position when | 1 =1 pulse \ \ -
power is off)
(Upper 2
Words)

Continued on next page.
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B.3 Monitor Parameters

Continued from previous page.

Register o SVCor | SVRor
Address RENIS LS SVB | svcs2 | svRa2
wnaOonomaoee
to - Reserved for system. - - -
woooer
IWHDD70 | Device . Reports the information that was read with the
to Information INERD subcommand N S -
IWOOO7F | Monitor Data - ’
Response
Buffers for
wnOonomaoes
to ?ERVO.PA.CK Stores MECHATROLINK Servo responses. N N -
woogogye? | ransmission
Reference
Mode

*2. These parameters are used in SERVOPACK Transmission Reference Mode only.
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Index

A
alarm code details - - - ------------------- 5-28
alarmmonitor- - = - = = - = - - - - - - - - - - - oo 5-26
B
background - - - - - - - - - - - - - - - - - oo 4-7
Battery installation
MP3200----------------"-"--------- 2-14
MP3300---------------------- -~ - - 2-34
Battery replacement
MP3200- - = = === == === === m e oo - 2-14,2-18
MP3300- - - - - - - === -------- 2-35
C
checking for multiple coils- - = - - = - = = = = - = - - - - - 5-17
combinations
MP2000-series products - - - - -=-=---------- 1-3
MP3000-series products - = = = = = = = = = = - - - - - 1-2
connecting the Basic Unit- - - - - - - - - - - - - - - - - - 2-9
connection
connecting the MP3200- - - - - - - - - - - - - - - - - 2-9
connecting the power supply and other devices - - -2-48
connecting the power supply connector - - - - - - - 2-44
connecting the RLY OUT connector - - - - - - - - - - 2-47
connecting the USB connector- - - - - - - - - - - - - 2-50
project link connection - - - -------=------- 3-27
creating a group definition- - - - - - - - - - - - - - - - - - 4-56
creating programs
ladder programs = = = = = = = = - === - - - - - - - - 4-52
motion main programs - ---------------- 4-57
motion subprogram - - - - - -------------- 4-59
sequence main program - - - - - - - ---=---~--- 4-61
sequence subprogram - - - - - - - - - -------- 4-62
cross reference
ladder program=- - - - = - - = - - - - - - - - - - - - -~ 5-14
motion and sequence programs - - - - - - - - - - - - 5-25
D
data transfer
with the MPE720- - - - - - - - - = - - - = == = - - - - 4-64
without the MPE720- - - - - - - - - - - - - - - - - - - 4-70
debugging
ladder programs - - - = - - - - - - - - - - - - - - -~ 5-3
motion program - - - - - - - - - - - - - - - - - - - - 5-21
SequUence program- - - - = = = = - = - = - - - - - - - - 5-21
DWG.A === --mm=mmmmmmmmmee e 4-5
DWGH === - mmmmmmmmmmmmm oo oo 4-5
) 4-5
DWG.L- === == === s e e e e e e e o 4-5

E
EMC Installation Conditions - - - - - - - ---------- A-8
enabling and disabling a program - - - - - - - - --- - - 5-20
Ethernet connection preparation- - - - - - - - - - - - - - 3-22
F
forcing coils ONand OFF - - - = = = = - = = - - - - - - - - 5-18
|
installation
DIN rail mounting (MP3200) - - - ------------ 2-7
DIN rail mounting (MP3300) - - -------- 2-28, 2-29
screw mounting (MP3200) - - - ------------- 2-2
screw mounting (MP3300) - - - - ----------- 2-26
L
ladder programs - = = = - - = - - - - - - - - - - - - - - -~ 4-3
creating-------------------------- 4-52
debugging - - --------- - - oo m oo 5-3
list of fixed parameters - - - - - - -------------- B-2
list of monitor parameters- - - - - - = - - - - - - - - - - - B-13
list of setting parameters - - - - - -------------- B-5
M
M-EXECUTOR functionality- - - - - - - = - - - - - - - - - 4-26
monitoring
axis alarm monitor- - - - - - - - - - - - - ------- 5-35
axismonitor - - - -------------------- 5-31
realtime tracing - - ------------------- 5-40
XYtrace ------------------------- 5-64
motion parameters
list of fixed parameters - - - - - - - - ---------- B-2
list of monitor parameters - - - - - - --------- B-13
list of setting parameters - - - - - - - - - - - - - - - -~ B-5
motion programs=- - - = = = = == - - - - - -~ ------- 4-12
creating-------------------------- 4-56
debugging - - ---------------------- 5-21
MPE720 Ver. 7
installation - - ----------------------- 3-4
project link connection - - - -------------- 3-27
transferring data- - - - - - --------------- 4-64
0]
online security - - ---=-=------------------ 6-10
changing - - - ---------------------- 6-12
changing the security key - -------------- 6-14
deleting-------------------------- 6-13
setting - ------------------------- 6-11
operating conditions- - = - - - - - - - ----- - - - - - A-2
Optional Modules
installation - - ---------------------- 2-11
replacing and adding - - - --------------- 2-12

Index-1



Index

P
program Security - - - - - - - - - - - - - - - - - - -~ 6-7
changing a password - - - - - - ------------ 6-8
deleting a password - - - - - - - - - - - - - ------ 6-8
setting a password- - - - - - - - - - - - - - - - - -~ 6-7
project file
creating a project file- - - - - - - - - - - - - - - - -~ 3-156
setting a project password - - ------------ 3-18
project file security - - - = - - = - = - - - - - - - - - - - -~ 6-2
creating or changing a password- - - - - - - - - - - - 6-2
deletinga password - - - - - - ------------- 6-3
setting a project password - - - ------------ 6-2
setting the default user - - --------------- 6-4
user management - - - - - - - - - - - - - oo - 6-4
project link connection - - - - = - = - - - - - - - - - - - - 3-27
Q
quadruple-length integer- - - - - - - - - - - - - - - - - - 4-46
R
Rack Expansion interface Unit - - - - - - - - - - - - - - 2-37
reading
from a project filg- - - - - = - - - - - - - - - - - - - 4-67
from the Machine Controller- - - - - - - - - - - - - - 4-67
registerlist- - - - - - - -------------- - 5-4
registers - - - - - - - - - - - - - - - - 4-41
S
saving to flash memory - ----------------- 4-68
scan time setting - - = = == ---------------- 3-59
scheduling the execution of high-speed
and low-speed scan process drawings - - - ----- - - 4-7
searching and replacing in programs
ladder programs - - - = - - - - - - - -~~~ -- -~~~ 5-8
motion and sequence programs - - - - - - - - - - - 5-24
searching and replacing in project files
ladder programs - - - - - - - ------------- 5-11
motion and sequence programs - - - - - - - - - - - 5-25
security
online security - -------------------- 6-10
program security - - = = = - - - - - - -~~~ -- - -~ 6-7
project file security - - - = = = = - - - - - - - - - -~ 6-2

self configuration
data that is updated automatically during self

configuration - - - - === - -------------- 3-31
parameters written during self configuration - - - - 3-44
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