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Preface

Please read this manual to ensure correct usage of the MECHATROLINK-IIT compatible I/O Modules. Keep

this manual in a safe place for future reference.

Using this Manual

B Basic Terms

Unless otherwise specified, the following definitions are used:

« MECHATROLINK : Generic term for Motion Network MECHATROLINK-III
 M-III : MECHATROLINK-III

B Visual Aids

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

IMPORTANT Indicates important information that should be memorized or minor precautions, such as precau-
tions that will result in alarms if not needed.

IN |:o Indicates supplemental information.

<4 EXAMPLE p» Indicates application examples.

TERMS Describes technical terms that are difficult to understand, or appear in the text without an explana-
tion being given.

B Trademarks

« MECHATROLINK is a trademark of the MECHATROLINK Members Association.

* Ethernet is a trademark of Xerox Corporation.

Windows 2000, Windows XP, and Windows Vista are trademarks or registered trademarks of Microsoft

Corporation.

Adobe and Adobe Reader are trademarks or registered trademarks of Adobe Systems Incorporated.

* Pentium is a trademark or registered trademark of Intel Corporation.

InstallShield is a registered trademark of InstallShield Software Corporation.
* Other product and company names mentioned in this manual may be the trademarks or registered trade-
marks of their respective owners. Trademark symbols and registered trademark symbols are not used in

this manual.



About Software

B Usage Notes

+ Reverse compiling or assembly of this software is strictly prohibited.
+ Use of this software in whole or in part by a third party through transfer, exchange, resale, and so forth, is
strictly prohibited without the prior agreement of Yaskawa Electric Corporation.

+ Copyright and all other rights for this software are reserved by Yaskawa Electric Corporation.

Notes on Using WindowsXP

+ Ifusing NTFS, log on as an administrator or as a user with administrator privileges to use IOWin.

Note: If IOWin runs in Limited User mode with NTFS, the necessary settings cannot be read into the
application program, and an error may occur at start up or the program may not successfully run.
If using FAT32, IOWin can be run in Limited User mode.

* When using IOWin, do not change the active window to another window for another application program
even if using the Multi-user function.

Note: Ifthe active window is changed while IOWin is running, the window that shows the status of the job
cannot be viewed and may result in an accident or harm to personnel or the motor.



Safety Information

The following conventions are used to indicate precautions in this manual. Failure to heed precautions pro-

vided in this manual can result in serious or possibly even fatal injury or damage to the products or to related

equipment and systems.

/\ WARNING

/\ CAUTION

Q PROHIBITED

@ VANDATORY

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

Indicates precautions that, if not heeded, could result in relatively serious or
minor injury, damage to the product, or faulty operation.

In some situations, the precautions indicated could have serious consequences if not
heeded.

Indicates prohibited actions that must not be performed. For example, this

symbol would be used as follows to indicate that fire is prohibited: @

Indicates compulsory actions that must be performed. For example, this
symbol would be used as follows to indicate that grounding is compulsory:

(L}
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Safety Precautions

The following precautions are for checking products on delivery, storage, transportation, installation, wiring,

operation, maintenance, inspection, and disposal. These precautions are important and must be observed.

/N WARNING

Before starting operation in combination with the machine, ensure that an emergency stop procedure
has been provided and is working correctly.

Do not touch anything inside the MECHATROLINK devices.

Observe all procedures and precautions given in this manual for trial operation.

Operating mistakes can cause damage to the machine or even accidents resulting in injury or death.

Do not allow installation, disassembly, or repairs to be performed by anyone other than specified per-
sonnel.

There is a risk of electrical shock or injury.

Do not damage, pull on, apply excessive force to, place heavy objects on, or pinch cables.

There is a risk of electrical shock, operational failure or burning of the module.

Do not attempt to modify the module in any way.

There is a risk of injury or device damage.

Do not remove the top front cover, cables, or connectors from the SERVOPACK while the power is
ON.

There is a risk of electrical shock.

Do not come close to the machine immediately after resetting an instantaneous power interruption to
avoid an unexpected restart. Take appropriate measures to ensure safety against an unexpected
restart.

There is a risk of injury.




B Storage and Transportation

/A CAUTION

» Do not store or install the module in the following locations.

There is a risk of fire, electrical shock, or device damage.
* Direct sunlight
* Ambient temperature exceeds the storage or operating conditions
+ Ambient humidity exceeds the storage or operating conditions
* Rapid changes in temperature or locations subject to condensation
* Corrosive or flammable gas
*» Excessive dust, dirt, salt, or metallic powder
» Water, oil, or chemicals

* Vibration or shock

* Do not overload the module during transportation.

There is a risk of injury or an accident.

If disinfectants or insecticides must be used to treat packing materials such as wooden frames, pal-

lets, 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
minutes 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.

Installation

/A CAUTION

Never use the module in locations subject to water, corrosive atmospheres, or flammable gas, or
near burnable objects.

There is a risk of electrical shock or fire.

Do not step on the module or place heavy objects on the module.

There is a risk of injury.

Do not block the air exhaust port or allow foreign objects to enter the module.

There is a risk of element deterioration inside, an accident, or fire.

Always mount the module in the specified orientation.

There is a risk of an accident.

Do not subject the module to strong shock.

There is a risk of an accident.
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m Wiring

/N CAUTION

Check the wiring to be sure it has been performed correctly.

There is a risk of motor run-away, injury, or an accident.

Always use a power supply of the specified voltage.

There is a risk of burning.

In places with poor power supply conditions, take all steps necessary to ensure that the input power
supply is 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 wiring.

There is a risk of fire.

Provide sufficient shielding when using the I/O Modules in the following locations.
There is a risk of device damage.

* Noise, such as from static electricity

* Strong electromagnetic or magnetic fields

* Radiation

* Near power lines

Built-in fuses do not protect the output elements. Connect a fuse appropriate for the load specifica-
tions in series with the load.
There is a risk of fire, damage to the load equipment, or damage to the output circuits if there is a load short-
circuit or overload.
The customer must not replace the built-in fuses.
There is a risk of output module accident or malfunction. Also any failures caused by ignoring this caution will
invalidate the guarantee. Yaskawa replaces built-in fuses.
To connect an induction load, connect the flywheel diode in parallel to the induction load to reduce
surge voltage.

There is a risk of output circuit damage.

Each module is not protected against lightning surge. Do not employ overhead wiring.

There is a risk of device damage due to lightning.

B Operations

/N\ CAUTION

Connect a fuse appropriate for the load specifications in series with the load.

There is a risk of fire, damage to the load equipment, or damage to the output circuits if there is a load short-
circuit or overload.




B Selecting, Separating, and Laying External Cables

/A CAUTION

» Consider the following items when selecting the 1/O signal lines (external cables) to connect the
MECHATROLINK device to external devices.

* Mechanical strength
* Noise interference
» Wiring distance
« Signal voltage, etc.
» Separate the I/O signal lines from the power lines both inside and outside the control box to reduce
the influence of noise from the power lines.

If the I/O signal lines and power lines are not separated properly, malfunctioning may result.

Example of Separated External Cables
Steel separator

General
Power control Digital /0
circuit circuit signal
cables cables cables
0000 0000 0000

B Maintenance and Inspection

/A CAUTION

* Do not attempt to disassemble the MECHATROLINK device.

There is a risk of electrical shock or injury.

» Do not change wiring while power is being supplied.

There is a risk of electrical shock or injury.

B Disposal

/A CAUTION

+ Dispose of the module as general industrial waste.

B General Precautions

Observe the following general precautions
to ensure safe application.

* The products shown in illustrations in this manual are sometimes shown without covers or protective guards. Always

* The drawings presented in this manual are typical examples and may not match the product you received.

* If the manual must be ordered due to loss or damage, inform your nearest Yaskawa representative or one of the
offices listed on the back of this manual.

replace the cover or protective guard as specified first, and then operate the products in accordance with the manual.




Warranty

(1) 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.

1.

[ I VS I\

6.

Improper handling, abuse, or use in unsuitable conditions or in environments not described in product cat-
alogs 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 ship-

ment from Yaskawa

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

(2) Limitations of Liability

1.

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 pro-

gram execution of the programs provided by the user or by a third party for use with programmable
Yaskawa products.

. The information described in product catalogs or manuals is provided for the purpose of the customer pur-

chasing 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 property

rights or other proprietary rights of third parties as a result of using the information described in catalogs
or manuals.



(3) Suitability for Use

1. It is 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.

2. The customer must confirm that the Yaskawa product is suitable for the systems, machines, and equip-
ment used by the customer.

3. 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 specifications, and provide
safety measures to minimize hazards in the event of failure.

* Outdoor use, use involving potential chemical contamination or electrical interference, or use in condi-
tions or environments not described in product catalogs or manuals

* Nuclear energy control systems, combustion systems, railroad systems, aviation systems, vehicle sys-
tems, medical equipment, amusement machines, and installations subject to separate industry or gov-
ernment 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

4. 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.

5. 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.

6. Read and understand all use prohibitions and precautions, and operate the Yaskawa product correctly to
prevent accidental harm to third parties.

(4) 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 editions 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.

Xi
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1 MECHATROLINK-III System Outline
1.1.1 What is a MECHATROLINK-III System?

1.1 Overview of the MECHATROLINK-III System

This section outlines the MECHATROLINK-III system and describes its characteristics.

1.1.1 What is a MECHATROLINK-III System?

Basically, a MECHATROLINK-III system comprises one MECHATROLINK-III master module and a group of
MECHATROLINK-III slave modules, which are MECHATROLINK-III-compatible devices.
The configuration of a MECHATROLINK-III system is shown below.
+ A MECHATROLINK-III system is a motion network intended to control multiple servo drives and per-
form distributed control of multiple /O modules.
* The network of a MECHATROLINK-III system follows a master/slave method.

1.1.2 System Characteristics
The characteristics of MECHATROLINK-III systems are as follows:

+ These systems achieve refresh speeds of the same high level as local I/O. Some master modules allow
selection of the refresh speed, and the number of stations that can be connected in the same network var-
ies.

+ Connections to a MECHATROLINK-III module can be made with an Ethernet cable (CAT5e STP,
shielded twisted pair cable). With wiring savings and the distribution of 1/O, systems can be constructed
simply and at low cost.

+ As a measure against system failures, slave stations where an error has occurred can be identified.

The system also has an automatic disconnection/reconnection function for slave stations where errors
have occurred.

1.1.3 Transmission Specifications
The transmission specifications of MECHATROLINK-III are shown below.

Item MECHATROLINK-III Specifications
Communication Method MECHATROLINK-IIT
Form of Transmission Lines Cascade type, star type
Transmission Line Electrical bus
Maximum Distance Between Stations 100 m
Minimum Distance Between Stations No restriction
Baud Rate 100 Mbps
Transmission Cycle 31.25usto 64 ms" !

Maximum Number of Stations Connected | 62

. Cyclic communication
Transmission Control System 4 . L
Event-driven communication

Access Control System 2: N*2
Transmission Mode Control transmission
Error Detection FCS check

* 1. Some communications cycles cannot be used depending on the specifications of the master module.
Check the user's manual of the master module that you are using.
* 2. The system is 2: N only when a C2 master module (tool) is used. In other cases, it is 1: N.

TERMS' Automatic disconnection
= When an error is detected in the communication with a slave station, the master station disconnects the slave with which

the communication error has been detected and continues communication with other slaves in the normal status. This
process is called automatic disconnection.

Automatic reconnection

The master station accesses the disconnected slave station in each communication cycle and reconnects to the slave station
if the master station confirms that the slave station has recovered to the normal status. This process is called automatic
reconnection.
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1.1 Overview of the MECHATROLINK-III System

1.1.4 Maximum Number of Slave Stations

The maximum number of slave stations that can be connected to a master module is explained here.

(1) Transmission Cycle Setting and Maximum Number of Slave Stations

The relationship between the transmission cycle setting of the MECHATROLINK-III system and the maximum
number of slave stations differs according to the specifications of the master module used. For details, refer to the

user’s manual of the master module being used.

(2) Transmission Distance and Maximum Number of Slave Stations

The relationship between the transmission distance and the maximum number of slave stations differs according

to the specifications of the master module used.
For details, refer to the user’s manual of the master module being used.

1.1.5 Precautions on the System

(1) Number of Slave Stations

The maximum number of slave stations varies depending on the "message communication used/not used" and
"number of retry stations" settings. For details, refer to the user’s manual of the master module being used.

(2) Number of Transmission Bytes Setting

In a MECHATROLINK-III system, make the number of transmission bytes setting the same for the master and

slave stations.

(3) Connection Cable

Use the standard cables as connection cables. The models that can be used are as follows.

Name/Specifications/External Appearance Type Length
JEPMC-W6012-A2-E 0.2m
JEPMC-W6012-A5-E 0.5 m
JEPMC-W6012-01-E I m
MECHATROLINK-IIT Cable TEPMC-WEOI2-00.F T
(MECHATROLINK-IIT Connector - MECHATROLINK-IIT Connector) TEPMC-WG012-03-F m
JEPMC-W6012-04-E 4m
E@E E@j JEPMC-W6012-05-E Sm
JEPMC-W6012-10-E 10 m
JEPMC-W6012-20-E 20 m
JEPMC-W6012-30-E 30m
JEPMC-W6012-50-E 50 m
MECHATROLINK-IIT Cable JEPMC-W6013-10-E 10 m
(MECHATROLINK-III Connector - MECHATROLINK-III Connector with Ferrite Core) | JEPMC-W6013-20-E 20 m
JEPMC-W6013-30-E 30 m
JEPMC-W6013-50-E 50 m
I:EE JEPMC-W6013-75-E 75 m
JEPMC-W6013-100-E | 100 m
JEPMC-W6014-A5-E 0.5m
MECHATROLINK-III Cable JEPMC-W6014-01-E 1m
(MECHATROLINK-IIT Connector - Loose Wires at the Other End) JEPMC-W6014-03-E 3m
JEPMC-W6014-05-E 5m
:@E JEPMC-W6014-10-E 10 m
JEPMC-W6014-30-E 30m
JEPMC-W6014-50-E 50 m

(4) Terminator (Terminating Resistor)
No terminator (terminating resistor) is required with MECHATROLINK-III.

ﬂ MECHATROLINK-III System Outline
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1 MECHATROLINK-III System Outline

1.2.1 Compatible Master Modules

1.2 MECHATROLINK-III System Configuration

This section describes the devices compatible with MECHATROLINK-III systems and indicates the points to
note about them.

1.2.1 Compatible Master Modules

You need to select a master module that supports the standard I/O profile of MECHATROLINK-III to use this
product.

For details on MECHATROLINK-III-compatible products, refer to the website of the MECHATROLINK Mem-
bers Association at http://www.mechatrolink.org/.

1.2.2 System Configuration Example
An example configuration for a system using MECHATROLINK-III is shown below.

Terminating resistors are not required.

MECHATROLINK-III

>

g @

>

g @

}' YASKAWA
JEPUMCATOZI0
Y '
I | U | S () Y

g

Terminating resistors are not required.

MECHATROLINK-IIT -compatible
1/O module

MECHATROLINK-III -compatible
servo drives

IMPORTANT In the following circumstances, all output data is OFF:
* When the power is turned OFF.

» When a fuse has blown.

» When the module fails.




1.2 MECHATROLINK-III System Configuration

1.2.3 System Connection Example

Three modes are available to connect the master module and slave modules: cascade connection, star connection,
and mixed cascade/star connection. Connection examples with each connection mode are shown below.

(a) Example of Cascade Connection

=]

i

MECHATROLINK-III

il

MECHATROLINK-IT ¥

" YASKAWA

|, —— Terminating resistors are not required.

Hub module

] ]

8|

Terminating resistors
are not required.

Terminating resistors are not required.

IMPORTANT

- Terminating

resistors are
not required.

\—Terminating
resistors are
not required.

Terminating
resistors are
not required.

ﬂ MECHATROLINK-III System Outline

Terminating
resistors are
not required.

When hotswapping a MECHATROLINK-III compatible I/O module from the network, set the number of
retries for the master device to three or more.
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1 MECHATROLINK-III System Outline

1.2.3 System Connection Example

(c) Example of Mixed Cascade/Star Connection

Terminating resistors are not required.

Hub module Hub module
] -]

it 300

il
MECHATROLINK-I1T 58
-
-
o-0-
O-0-

Terminating
resistors are
not required.

Terminating ['g
resistors are |ae

| | —Terminating
resistors are
not required.

Terminating
resistors are
not required.

IMPORTANT When hotswapping a MECHATROLINK-III compatible I/O module from the network, set the number of
retries for the master device to three or more.
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Setup Tool IOWin

This chapter provides an overview and a description of features, startup, and operation methods

of the IOWin.
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2 Setup Tool IOWin

2.1.1 Overview and Features

2.1 Overview

This section includes an overview of the IOWin, and explains its features and preparation prior to use.

2.1.1 Overview and Features

IOWin is a software tool used to setup Yaskawa MECHATROLINK-III compatible I/O modules.

This software features easy-to-use functions to connect modules to a controller and to set parameters.

Main Functions

+ Editing parameters
* Printing parameters

* Monitoring of MECHATROLINK-III command/response data

Either of the following two connection methods can be used to connect the IOWin to the master device.

(1) When the Master Device is a Yaskawa MP2000 Series Machine Controller

Connect the IOWin to the Machine Controller using an Ethernet communication cable to control the I/O modules
connected to the MECHATROLINK-III network.

= Ethernet
ST or
PC PCI bus

Machine Controller

MECHATROLINK-III

(A A

110
module

/0
module

110
module

110
module




2.1 Overview

(2) When the Master Device is Not a Yaskawa MP2000 Series Machine Controller
Connect the IOWin to an ADAPTER Module (Model: JEPMC-MT2020-E by Yaskawa) using an Ethernet com-

munication cable to control the I/O modules connected to the MECHATROLINK-III network.

Controller

T

MECHATROLINK-III

Ethernet

(A )

/0
module

/0
module

/0
module

/0
module

ADAPTER
module

2.1.2 Compatible Devices

The IOWin is compatible with the following MECHATROLINK-III compatible I/O modules.

JEPMC-MTA2900-E
JEPMC-MTA2910-E
JEPMC-MTP2900-E
JEPMC-MTP2910-E

Setup Tool IOWin
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2 Setup Tool IOWin

2.1.3 System Requirements

2.1.3 System Requirements
(1) When the Master Device is a Yaskawa MP2000 Series Machine Controller

IOWin requires the following system configuration.

PC/AT DOS/V-compatible device
Note: Operation cannot be assured on the NEC PC9821 series.

CPU Pentium 200 MHz or faster
Main Memory 64 MB min. (96 MB or larger is recommended.)
350 MB min.
Free Hard Disk S
fee Hard sk space (400 MB or larger is recommended for installation.)
XVGA monitor

Resolution (Monitor)

Personal Computer (PC) (1024 x 768 or greater using a small font)

256 colors min. (65536 colors or more is recom-

Number of Colors mended.)

* Windows 2000

« Windows XP *!
» Windows Vista

Operating System (OS)

Communication Interface Ethernet

Others

CD-ROM drive (for installation only)

IOWin Ver. 1.00 or later

MPE720 Ver. 6 (Ver. 6.23 or later)

. . *2
Engineering Tool MPE720 = | \15E50 Ver. 6 Lite (Ver. 6.23 or later)

Machine Controller MP2000 Series

Controller MECHATROLINK Module Version No.

MP2100M SVC-01 Module Ver. 1.03 or later

MP2101M SVC-01 Module Ver. 1.03 or later

MP2101T SVC (built-in CPU) Ver. 2.74 or later

MP2101TM SVC (built-in CPU) Ver. 2.75 or later

SVC-01 Module Ver. 1.03 or later

Controller MP2200 CPU-03 | SVC-01 Module Ver. 1.03 or later
MP2200 CPU-04 | SVC-01 Module Ver. 1.03 or later

MP2310 SVC-01 Module Ver. 1.03 or later

MP2300S SVC-01 Module Ver. 1.03 or later

Note: The following settings are required.
* Enable the message communication function of the MECHATROLINK master.
« Set the number of retry stations to 1 or more

« Set the number of retry stations to a value bigger than the number of times of retry.
(Number of retry stations - Number of times of retry) > 1

* 1. When using PC applied HotfixQ328310 files, IOWin may or may not be installed. If it cannot be installed, use
Hotfix(Q329623.

* 2. For installation and operation methods, refer to MP2000 Series Machine Controller Engineering Tool MPE720
Ver. 6 User s Manual (manual no.: SIEP C880700 30).



2.1 Overview

(2) When the Master Device is Not a Yaskawa MP2000 Series Machine Controller

IOWin requires the following system configuration.

PC/AT DOS/V-compatible device
Note: Operation cannot be assured on the NEC PC9821 series.

CPU Pentium 200 MHz or faster
Main Memory 64 MB min. (96 MB or larger is recommended.)
. 350 MB min.
Free Hard Disk Space . ) .
(400 MB or larger is recommended for installation.)
XVGA monitor

Resolution (Monitor)

Personal Computer (PC) (1024 x 768 or greater using a small font)
Number of Colors 256 colors min. (65536 colors or more is recom-
mended.)
» Windows 2000
Operating System (OS) « Windows XP *
* Windows Vista
Communication Interface Ethernet
Others CD-ROM drive (for installation only)
IOWin Ver. 1.00 or later
ADAPTER Module Yaskawa ADAPTER Module Model: JEPMC-MT2020-E

* Ifusing a PC applied HotfixQ328310 files, [OWin may or may not be installed. If it cannot be installed, use

Hotfix(Q329623.

Setup Tool IOWin
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2 Setup Tool IOWin

2.2.1 Installation

2.2 Installing and Uninstalling IOWin

2.2.1 Installation
To install IOWin, run the setup file and the installation process will begin. In this process, [OWin and the related
files will be installed, or stored on the hard disk.

Operating conflicts may arise with other programs during installation. Be sure to close all other programs before
installing IOWin.

Install the IOWin by using the following procedure:
1. Insert the CD-ROM into the CD-ROM drive (the D-drive for example).

2. Open Explorer, load the CD-ROM contents, and double click D:\ENG\IOWin\Setup.exe.
A message will appear, welcoming you to the [OWin,

| YASEAWA Wi Frglsh Frktion Ver, 1,00 - it alsbiekd Wizard

YASKAWA loWin English Edition Ver.1.00

(AT AW A, terwin Frglshs Febiors Ves. 100 - Inst alfstneld Wizard

Welcome 1o the InstallShield Wizad for YASKAWA loWin Cnglish [ dition
Ve 1,00

fnsaallSid

3. Click Next to continue.

— WRSLAWA Wi g bekit i Wer.§ 00 - Instabibindd Wizard

YASKAWA loWin English Edition Ver.1.00

Hame of the software - 1oWin
Software Licemie Agreement

Yasicowa Elecinc Corporation ( herenafler referred to ar * YEC * ) shal
icense the mon-transferable and non-mechisive right 16 use this software
provubed with this Agreesnent to the customers { heremafter refeved toaz *
Recipient * ) wha installed this saftuire in 8 conpiitér, undér the condticn
bt Kecgaent contents the folowang terms and condtions

Accrdmgly, & shall be deamed to conchude ther Agrement when Recgeent
installed this DISE PACKAGE in a compier

VEC should lice 10 request Recipient 10 kesp this Agreement

o5




2.2 Installing and Uninstalling IOWin

4. Read the software license agreement. If you agree, select the I accept the terms of the licence agreement
check box, and click Next to continue.

— WRSEAWA [mWin et Febitio ity bedkd Wiz ard

YASKAWA loWin English Edition Ver.1.00

5. Follow the onscreen instructions to choose a destination folder for the IOWin program, and click Next to

continue.

— WRSEAWA [mWin et Febitio ity bedkd Wiz ard

YASKAWA loWin English Edition Ver.1.00

insinllS

n Setup Tool IOWin

2-7



2-8

2 Setup Tool IOWin

2.2.1 Installation

6. Select the program group to create the IOWin icon.

"YE_Applications" is the default setting. After selecting the program group or folder, click Next to con-
tinue.

= TASEAWA laWin e Bdtion Ver 1 itsbuead Wizard [

English Edition Ver.1.00

insinllS

7. Click Install.

The files will be copied from the CD-ROM to the PC. A progress bar will show the copying status as a
percentage of completion.

= TASLAWA lnWin tegieh Edtion [

YASKAWA loWin

Note: If new versions of the PC support files are needed to install IOWin, a window will appear
asking whether to overwrite the current version or to cancel the installation.
IOWin may not run correctly if the new versions of the support files are not installed.



2.2 Installing and Uninstalling IOWin

If IOWin has been successfully installed, the following dialog box will appear.

YASKAWA loWin English Edition Ver.1.00

— WRSEAWA [mWin et Febitio at i beid Wiz avdd

VANEAWA LW Feaylesly bt Ve 1,00 - st nlfsuekd Wisard

InstoltGhesid Wizsed Compheln

insinllS

8. Click Finish to complete the setup.

n Setup Tool IOWin
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2.2.2 Uninstallation

2.2.2 Uninstallation

Uninstall the IOWin program by using the following procedure.
1. Click the Start button on Taskbar to open the start menu.

2. Select Settings to open the Submenu.
3. Click Control Panel to open the control panel window.

4. Click the Add/Remove Programs icon. The Add/Remove Programs Properties box will appear.

&R Add/Remove Programs = 10} =]
Currently installed programs: Sork by:l Mame I

g YASKAWS Comrmunication Manager Size: G40KE ;I

,o ¥ASKAWA Electronic CamTool Size 2.83MB

YASKAWA Engineering Tool MPE720 Size: 2.93MB

@ YASKAWA IoWin English Edition ¥Yer.1.00 Size 50.1MEB
Click here for support information. Used rarely

Last Used On 62212010

To change this program or remove it from your | |
computer, click Change or Remove, change R

IEI YASKAWA Ladder Waorks Size 1.22MB
YASKAWA MPE720 Ver.6 Size 79.3MB
Components
Lalyyiaaly! @ YASKAWA Sigmaiwin+ English Edition Ver,5,30 Size Z76ME -

5. Click YASKAWA 10Win English Edition as the program to be removed, and then click Remove.
A confirmation message will appear asking if you are sure you want to remove the program.

i ey ekt Ve 00 - bat @b WEard =101 =]

"YASKAWA loWin English Edition Ver.1.00




2.2 Installing and Uninstalling IOWin

6. Click YES to start removing the program. When the program has been successfully removed, the follow-
ing window will appear telling you that uninstallation is complete.

— YRSCAWA leWin g bkt in Wer, 00 - Instisbmid Wizard

YASKAWA loWin English Edition Ver.1.00

VANEAWA LW Feaylesly bt Ve 1,00 - st nlfsuekd Wisard

insinllS

7. Click Finish to complete the uninstallation process.

n Setup Tool IOWin
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2.3.1 Starting IOWin

2.3 Starting IOWin

Start IOWin using the following method.

2.3.1 Starting IOWin

To start IOWin, use one of the following methods:

e from the Start menu
e from a shortcut

(1) From the Start Menu

To start IOWin from the Start menu:
1. Click the Start button.

2. Select Program to open Submenu.
3. Open the YE_Applications folder.
4. Click IoWin English Edition.

(2) From a Shortcut
To start IOWin from a shortcut on the desktop:
1. Open the YE_Applications folder on the desktop.

2. Click IoWin English Edition.

RIC CORPORATIO

IOWin Startup Screen



2.3 Starting IOWin

2.3.2 Selecting an I/O Module

Note: 1. When using a controller other than a Yaskawa MP2000 series Machine Controller, connect the IOWin-
equipped PC to Yaskawa ADAPTER Module model JEPMC-MT2020-E using an Ethernet communication

cable before starting the procedure described below.
2. When using the Yaskawa Machine Controller MP2100, start the procedure from step 10. (No need to set the

IP address of the IOWin-equipped PC.)
When connecting the [OWin-equipped PC to a controller, the IP address of the PC must be set in advance.

1. Select Start - Settings - Control Panel on the task bar

2. Click the Internet Options icon. The Internet Properties dialog box will appear.
Internet Properties 7 x|

Generall Securit_l,ll F'rivac_l,JI CnntentF‘mgramsI .t’-‘-.dvancedl

= Toget up an Intermet connection, click Cetup...
=l Setup.

r— Dial-up and Yirtual Private Metwork. settings

Add
Eemove

Chooze Settingz if pou need to configure a prosy Settings...
zerver for a conhection.

dddd

% hever dial 3 connection
" Dial whenewer a hetwork conmection is not present
£ Alwaps dial my default connection

Current default: Hone St Default

i

— Local Area Metwork [LAN] settings

LAM Settings do nat apply to dial-up connections. LAN Settings... ’

Chooze Settings above for dial-up settings.

ok | Cancel | e[l |

3. Select the Connections tab, and then click LAN Settings on the Connections tab page. The Local Area
Network (LAN) Settings dialog box will appear.

[
Ix

Local Area Network (LAN) Settings

—Automatic configuration

Automatic configuration may override manual settings. To ensure the
use of manual settings, disable auktomatic configuration,

@Autnmatically detect settings

[ Use automatic configuration scripk

Address I

—Proxy server

o IJse a proxy server For wour LAN {These settings will nok apply ko
dial-up ar WPN connections).

Address: | Port: | 10080 || Advanced...

.

¥ Bypass prosey server For local addresses

oK I Zancel |

4. Confirm that the Automatically detect settings check box is clear and then click OK.
5. Select Start - Settings - Control Panel on the task bar. The control panel folder will appear.

Setup Tool IOWin
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2.3.2 Selecting an 1/0 Module

6. Click the Network Connections icon. The Network and Dial-up Connections window will appear.

Ef] Network and Dial-up Connections | i ] 4

File  Edit Miew Faworites Tools Advanced Help

dmEBack - = - | @hsearch 4 Folders % | FERR P Rl e | E-

Address Metwark and Dial-up Connections ;] @J\}Gu
3 - =1 IA| Make Mew Connection

H-YMware Mebwork Adapter YMnet1

Hh=VMware Network Adapter YMnets

Network and Dial-up =-RGEEE
Connections

Local Area Connection 5
Type: LAM Connection
Skatus: Enabled

BIUFFALOD LUA-KT Fast Ethernet
Adapter #2

|BUFF.¢'.LO LUA-KTY Fast Ethernet Adapter #2 4

7. Select Local Area Connection 5, and click Change settings of this connection under Network Tasks.
The Local Area Connection 5 Properties dialog box will appear.

Local Area Connection 5 Properties: d

General I Sharing |

Connect uzsing:

B3 BUFFALD LUA-ET Fast Ethemnet Adapter #2

Components checked are used by this connection:

Client for Microzoft Metwaork s
‘v"M ware Bridge Protocol
File and Printer Sharing for Microsoft Metwork s

Internet Prat [TCRAP)

Irstall... Unirztal | @ |

— Diescription

Tranzmizzion Control Protocol/Internet Pratocol. The default
wide area netwark, protocaol that provides communication
acrozs diverse interconnected networks.

¥ Show icon in taskbar when connected

OF. Cancel




2.3 Starting IOWin

8. Select the Internet Protocol (TCP/IP) check box, and then click Properties. The Internet Protocol
(TCP/IP) Properties dialog box will appear.

Internet Protocol (TCP/IP) Properties - 7=

General |

ou can get [P settingz azzigned automatically if pour network supports
thiz capability. Otherwize, you need to ask pour netwaork. adminiztrataor for

the appropriate [P zettings.

™ Obtain an IP address automatically
|Uze the following IF address:
IP address: I 192 0188 . 1 . 30

Subnet mask; I 285 . 285 . 285 . 0

Drefault gateway: I

{7 Obtain DNS server address automatically

—{% Uze the following DMS server addresses:

Preferad DMS zerver I

Alternate DMS zerver I

Advanced... |
CI ak. D Cahicel |

9. Click Use the following IP address, and type the desired IP address in the IP address box and “255 255
255 0” in the Subnet mask box. Then, click OK to close the dialog box.

10.When IOWin is initially started, the Connect dialog box will appear.

(S =
Online | Offine
~fl il

@ Search

(11} contralisr |
]

Ling nu... | &xisha. | WO Module

Connect Cancel

Setup Tool IOWin
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2.3.2 Selecting an 1/0 Module

11.Click Search. The Search Condition Setting dialog box will appear.
Search Condition Setting . |

|I|:| Controller I

¥ Search

Configure the settings For communications with the contraller.

Communication pork

IP address I 192 . 168 . 1 o1

Option CPU I 0 : Main CPU (Basic CPU Madule) j

Search | Cancel |

12.In the Communication port list, select a communication port to use for connection with the controller.
Then, click Search.

<When the MP2100 is Selected>

The search for connectable I/O modules via the MECHATROLINK communications cable will start, and
the search results will be displayed in the Connect window.

€9 Connect - S |

Oriine Offline
~f il

{1 cortralier |

(G search

Line nu__| #xis Mo | L0 Module |
3 114y JEPMC-MTA2900-E

Connect | Cancel |

Note: The search function detects only those modules that can be connected to a controller through
MECHATROLINK communication cable.
For SVA Modules, PO Modules, and SVR Modules, “Cannot connect via xxx” will be displayed. (xxx is a
module name.)



2.3 Starting IOWin

<When Ethernet or Ethernet (LP) is Selected>
a) The Search Condition Setting dialog box will appear.

Search Condition Sekting |
|:|I| Cortraller |
¥ Search
Configure the settings For communications with the controller,
Commurication port [ 4 ; Ethernet (P:192.168.1.30) 7|
IP address | 192 188 .1 1
Optian CPU | 02 Main CPU (Basic CPU Module) 7 |
Search I Cancel
When Ethernet is Selected
Search Condition Sekting |
|:|I| Cortraller |
¥ Search
Configure the settings For communications with the controller,
Communication pork
IP address | 192 188 .1 1
Optian CPU | 02 Main CPU (Basic CPU Module) 7 |
Search Controller chhl
Controller | Communication Info, | Module name |
Search | Cancel

When Ethernet (LP) is Selected

n Setup Tool IOWin

2-17



2-18

2 Setup Tool IOWin
2.3.2 Selecting an 1/0 Module

b) Select the Search check box on the Controller tab page.

Under Search Controller list, the controller name, IP address/port, and module name will be dis-
played.

Search Condition Setting - x|

|:|I| Cortraller |

¥ Search

Configure the settings For communications with the controller,

Commurication port | 3 ; Ethernet(LF) (IP:192.168.1,30) 7 |

IP address | 192 188 .1 1
Option CPU I 0 ¢ Main CPU {Basic CPU Module) ;I
Search Controller

Module name |

Comrmunicatio i
2168.1.1 4 COMTROLLE...

Search | Cancel |

¢) Confirm that if the IP address displayed in the Communication port box is the same as the IP address
displayed in the Search Controller list. If they are the same, click the Search button.

The search for the connectable I/O modules via MECHATROLINK communication cable will start,
and the search results will be displayed in the Connect window.

€ Connect 1222 WIS x|

Oriine: Offline
-4 il

(G search
[T1} contraller |

Lins nu_ | #xis Mo | 1O Module |
3 114y JEPMC-MTA2900-E

Connect | Cancel |

Note: The search function detects only those modules that can be connected to a controller through
MECHATROLINK communication cable.
For SVA Modules, PO Modules, and SVR Modules, “Cannot connect via xxx” will be displayed.
(xxx is a module name.)

13.Select the I/0 module to be connected and then click Online, or just double-click the I/O module to be
connected.



2.3 Starting IOWin

B [f the Connected I/O Module is Not Displayed in the Connect Window

If the I/O module is not displayed in the Connect window though an I/O module is connected, communica-

tions might not work correctly.

Check the following items if the actually connected I/0O module is not displayed.

Check Item

Corrective Actions

Is the number of retry stations set to 0?

Set the number of retry stations to 1 or more.

Does the display indicate that no I/O module is connected
even though an I/O module is allocated to an axis?

Increase the number of stations.
If this is not possible, take the following actions:
* Delete the axis allocation.
Note that the already assigned parameters will be
deleted if the axis allocation is deleted.

* Connect an I/O module.

Is the MECHATROLINK-III wiring correct?

Correctly wire the MECHATROLINK-III communication
cables.

Is there any noise interference that may have caused a
MECHATROLINK data reception error?

Take the following countermeasure against noise:
* Correct the MECHATROLINK-III communication
cable wiring.
* Correct the FG wiring.
* Attach a ferrite core to the MECHATROLINK-III com-
munication cable.

Setup Tool IOWin
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2.4 10Win Main Window

The IOWin main window has a menu bar as shown in the following figure.

Menu bar

@ IoWin AXIS#4 : JEPMC-MTAZ2910-E MECHATROLIME-III Component

FilefF) Parameters{ty | HelpiH)

r flonline 4

IOWin Main Window (Online Mode)
B Menu Bar and Commands

I File(E] Par_ameters{@

| ¥ Edit ParametersiL. ..

Reconneck(iC)
DisconneckiD)

Print Setting(F

ExitiE)

IOWin menu bar
(1) File
Reconnect:  Switches between Online and Offline modes or between the connected I/0 modules.
Disconnect: Switches to Offline mode.

Print Setting: Select your preferences for printing the information viewed on the screen.

See 2.5.2 Printing Parameter Data for details on the setting method.
Exit: Quits IOWin.

(2) Parameters

Edit Parameters: Opens the Parameter Editing window. For the operation method, see 2.5.1 Editing Parameters.
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2.5 Operation

2.5 Operation
2.5.1 Editing Parameters

Parameters can be displayed or edited in the Parameter Editing window.

The windows will differ for the online and offline modes.

(1) Parameter Editing when Online
In the IOWin main window, select Parameters - Edit Parameters. The Parameter Editing window for the
online mode will appear.

(1)

x|
D @ H ﬁ% Display Setting Import |
|Z] Comment Customize |
Al constart number I Parameter I Response data I differ from constart - Customize |
Mo, I Iame I Infout value I Unit Set value hdin I Mot [~}
D aooo 0100:Input moce 11010 10% - - i} 3 u]
D 004 0102 Offzet 0] - - -9344 belelele) ]
D 0006 0103 Gain 1000 - - 1] belelele ] 1
D 0005 0200:Input moce 1:-10to10% - - i) 3 i}
D ooc: 0202 Offzet 1] - - -95944 belelele ] 0]
D 000g 0203 Gain 1000 1] belelelc ] 1
|
4 I | _!— (e)
Select AllCustomizeinciude not displayed l
H I falaryed) < Edit |
| (f)
¥ fr )
Save Fead Wyrite
=" B
—

Fig. 2.1 Parameter Editing Window (Online Mode)

Setup Tool IOWin
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2.5.1 Editing Parameters

» Display Setting (Button (a) in Fig. 2.1 Parameter Editing Window (Online Mode))
Click Display Setting to open the Display Setting dialog box. Select the items to be displayed and the size of
the Parameter Editing window.

Display Setting E x|

Select items to be displayed.

—Dizplay tems
e o &4 - Display ltems
¥ i, Max ¥ Defaut Select the check boxes of the items
to be displayed.
—Diglog size
e Bl g ° Dialog size
Select the size of the Parameter

Editing window.

OK I Cancel |

Display Setting Dialog Box
Click OK to save any changes in the display settings and to return to the Parameter Editing window.
Click Cancel to return to the Parameter Editing window without changing the display settings.
+ Comment (Button (b) in Fig. 2.1 Parameter Editing Window (Online Mode))
Comments can be typed or edited in the Comment box. Click Comment, and the Comment box will appear.

X
=l
=

OK I Cancel |
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* Import (Button (c) in Fig. 2.1 Parameter Editing Window (Online Mode))
Parameter settings can be transferred or imported from a stored file by using the Import function.
If the imported parameters differ in number from the on-screen parameters (including parameters not cur-

rently displayed), the following processing will take place.
<If the number of imported parameters is greater>

Parameters in

Parameter
Editing window Imported Parameters
Overwrite
No.000: 0000 — Overwrite No.000 : 0000
No.001:0000 & No.001 : 0000

No.002 : 0001
Ignored { No.003 : 1100

<If the number of imported parameters is fewer>
Parameter in

Parameter
Editing window Overwrite Imported Parameters
No.000: 0000 — - No.000 : 0000
N0.001:0000 —~atf—veWrte Ly "1 - 0000
No.002 : 0000

U”Changed{ No.003 : 0002

Click Import, and the Open box will appear.

Look in: I‘Eﬂ lo'win j - I‘j‘ v

File name: |2D1 006221151 20.i0p

Open I

Files of type: IParameter file[*.iop]

j Cancel |

Product Info: I JEPRC-MTA2300-E

[ Customization information is used.

Comment:

Select the file to be transferred, and click Open.

If the Customization information is used check box is selected, the customized information set on the Custom-
ize tab page in the Parameter Editing window will also be imported. See ¢ Customize (Button (d) in Fig. 2.1
Parameter Editing Window (Online Mode). For files that do not include customized information, the Customiza-

tion information is used check box will not be available.

Setup Tool IOWin
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2.5.1 Editing Parameters

» Customize (Button (d) in Fig. 2.1 Parameter Editing Window (Online Mode))

Use the following procedure to view only the parameters selected from among all parameters in the Custom-
ize tab page.

1. Click Customize to open the Customize Setting window.

All parameters are listed under Parameter candidate.
Open button

Save button

Cus omize. etting

Please select the parameter which warts to be customized.

Parameter candidate Customaize parameter

00001 00: Input mode
004.0M02 Offset

0080103 Gain Add All ==

008, 0200; Input mode

00C: 0202 Offset Al =

00E. 0203 Gain

010.0300: Input mode
014.0302. Offset
0160303 Gain
018.0400; Input mode
01C: 0402 Offset
01E:0403: Gain
020.0500: Input mode
0240502 Offset
0260503 Gain

028 0600Input modle i
02C;0602:Off=et == Delete Al i

02E.060%Gain
030:0700: Inut mode =l J Bown

Customaize name Customize OK Cancel

= DElete

2. In the Parameter candidate list, click the parameters to be customized.

Customize Setting I x|

/3|

Please select the parameter which wants to be customized

Parameter candidate Customaize parameter

A All ==
Add =

= Delete
== Delete Al T g
J Bown

Customaize name Customize OK Cancel

D030:0700:Input mode LI
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3. Click Add>. The selected parameters will be moved to the Customize parameter list and displayed as
shown below.
customize setting x
2| =]

Please select the parameter which wants {0 be customized,

Parameter candidate Customaize parameter

010.0300: Input mode 00001 00: Input mode
0040102 Offset

014.0302. Offset

0180303 Gain Add Al == 0080103 Gain
018.0400; Input mode 008, 0200: Input mode
01C: 0402 Offset Al 00C: 0202 Offset
01E.0403: Gain 00E. 0203 Gain
020.0500: Input mode
0240502 Offset
0260503 Gain

028, 0600: Input mode
02C: 0802 Offset
02E. 0603 Gain
030.0700: Input mode

0340702 Offset e
036:070%:Gain

0380800 InpLt mode -
03C:0802 Osfsel <= Delete Al T Ui

03E:0503: Gain
S04:RO0Z.CHI inout data = L pewn

Customaize name Customize O Cancel

Conversely, selecting parameters from the Customize parameter list and clicking <Delete will move the
selected parameters to the Parameter candidate list.

* Open Button (

Opens the Open box to display the customized file.
i 2l x
Look in: I‘Eﬂ lo'win j - I‘j‘ v

@20100622115511.ucs

File name: || Open I
Files of type: Icustomize file [*.ucs] j Cancel |

(Open)

button in the Customize Setting window.

Open box opened by clicking the

Click Open to load the selected customized file.
Click Cancel to return to the Customize Setting window without loading the selected file.

Setup Tool IOWin
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2.5.1 Editing Parameters

» Save Button ( )

Opens the Save As box. In the Save As box, select the storage location for the constants displayed in the
Customize parameters list in the Customize Setting window.

E 21
Save in; I‘Eﬂ lo'win j - I‘j‘ v

@20100622115511.ucs

File hame:

20 555E| Save I
Save as type: Icustomize file [*.ucg] j Cancel |

Save As box opened by clicking the (Save)

button in the Customize Setting window.

Click Save to store the constants displayed in the Customize parameter list under the specified file name
as a customized file.

Click Cancel to return to the Customize Setting window without saving the constants.

If the file name already exists or if an already existing file has been loaded and re-saved, a warning mes-
sage will appear telling you that the file name already exists, and will ask if you want replace the existing
file.

sovens i

CAIoWint 201006221 15556, ucs already exists,
Do wou wank ko replace it?

Yes | Mo I

Click Yes to overwrite the already existing file.

Click No to return to the Save As box without saving the file.



2.5 Operation

4. When the selection of customized parameters is complete, click OK in the Customize Setting window.
The Parameter Editing window will appear and the selected parameters will be displayed in the Cus-

tomize tab page.

EParameter Editing AXIS#4 : JEPMC-MTA2900-E

D | @ I | g Display Setting :I'i] Import
[Z] comment Customize |
All constant number I Parameter | Response data | differ from constart  Customize |
hlo. | Mame | Input value | Unit | Set value | hdin | hda [+
[ oooo 0100: Input mocle 10 -10t0 10% - - 1} 3 o
[ ooo4 0102 Offset o - - -9999 9999 o
D 000& 0103: Gain 1000 - - a 9999 1
D 0oog 0200 Input mode 1 -A0to 0% - - a 3 a
D oooc 0202 Offset a - - -9553 9593 a
D 000E 0203 Gain 1000 - - o 9533 1
=
| | i

[ Select AllfCustomizeinclude not displayed) o Edit |

Save Read

=

+ Edit (Button (e) in Fig. 2.1 Parameter Editing Window (Online Mode))

Opens the Edit box. The selected parameter can be viewed and then changed in the Edit box. The Edit box

will differ depending on the parameter selected.

poon p1 00:Input mode

Walue

I 0 CH unused

1 CH unuzed
C-10t010%
s 0to 10y

: 0to 20ma

(O N R =

Ok I Cancel

Setup Tool IOWin
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2.5.1 Editing Parameters

* Read (Button (f) in Fig. 2.1 Parameter Editing Window (Online Mode))

The settings of the parameters with the selected check boxes can be read and then changed by overwriting
them with the Read function. Read the parameters by using the following procedure.

Note: To select all parameters, including those not displayed, select the Select All (All constant number:
include not displayed check box.

1. Click Read and a message will appear asking if you want to overwrite the parameter settings.

Reading from I/0 Module x|

Reading parameters from IO Module.
Clicking the QK button will overwrite the current setkings.

oK | Cancel I

Click Cancel to return to the Parameter Editing window without reading the parameter settings.

2. Click OK. Reading of the parameter settings from the I/O module will start and the settings will be over-
written.

» Write (Button (g) in Fig. 2.1 Parameter Editing Window (Online Mode))

The settings of the parameters of the selected check boxes can be saved in the I/O module.

Note: To select all parameters, including those not displayed, select the Select All (All constant number:
include not displayed check box.

New Button ( L] ) (Button (h) in Fig. 2.1 Parameter Editing Window (Online Mode))

A new I/0 module can be selected.

1. Click the New button ( ] |). The Editing Parameters — Module Selection box will appear.

TE Editing Parameters - Model Selection x|

142 Module maodel
JEPMC-MTA2300-E( Aralog input CH1-8)
JEPMC-MTA291 0-E(Analog output CH1-4)
JEPMC-MTP2900-E(Pulze input CH1-2)
JEPMC-MTP291 0-E(Pulze output Axis1-4)

0] 4 | Cancel |

2. Select a model of I/O module.
3. Click OK. The data will be imported, and the Parameter Editing window will appear.



2.5 Operation

* Open Button ( @ ) (Button (i) in Fig. 2.1 Parameter Editing Window (Online Mode))

The parameter file can be loaded.

1. Click the Open button ( z |), and the Open box will appear.

Look in: Ia lo'win j - I‘j‘ v

@20100622115120.i0p

File name: || Open I
Filez of type: IParameter file[*.iop] j Cancel |

Product Info: I

[ Customization information is used.

Comment:

2. Select the parameter file to be imported, and click Open. The selected parameter file will be imported.
If the Customization information is used check box has been selected, the customized information set
on the Customize tab page in the Parameter Editing window will also be imported. See ¢ Customize (But-
ton (d) in Fig. 2.1 Parameter Editing Window (Online Mode). For files that do not include the customized
information, the Customization information is used check box cannot be selected.

Setup Tool IOWin
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2.5.1 Editing Parameters

» Save As Button ( ) (Button (j) in Fig. 2.1 Parameter Editing Window (Online Mode))

Opens the Save As box. Select the storage location for the parameter file displayed in the Parameter Edit-
ing window.
Save As + ﬂﬂ
Save in; Ia lo'win j - I‘j‘ v

@20100622115120.i0p

File hame:

|&|—— The default file name is the current time

Save as type: IParameter file[*.iop] j Cancel | (yyyymmddhhmmss)

Product Info: I JEPRC-MTA2300-E

Comment:
lg— | Upto 255 characters can be typed as a
comment.

Click Save to save the currently set parameters under the designated file name as a parameter file.

The parameters that have been set on the Customize tab page will also have their customized information
saved.
Click Cancel to return to the Parameter Editing window without saving the parameters.

If the file name already exists, or if an already existing file has been loaded and re-saved, a warning message
will appear telling you that the file name already exists, and will ask if you want to replace the existing file.

CUTEE— x4

& C:hIowini20100622115120.i0p already exisks,

Do vou want ko replace it?

Yes | Mo I

Click Yes to overwrite the already existing file.
Click No to return to the Save As box without saving the file.
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* Print Button ( @ ) (Button (k) in Fig. 2.1 Parameter Editing Window (Online Mode))

The data in the Parameter Editing window can be printed.
Click the Print button, and the Printing Item Setting box will appear.

Cover Editing |

Printing Item Setting

Where to Submit
Where to Where to Where to
Submit (Mo Submit (Mo.2) Submit (Mo.3)
ttem kame Sefting Walue

—Data for each function

IParameters j

Hesader & Footer | Prirting tems

Header Info
v Title IParameters

¥ Madels Infa
¥ Prirting Date
¥ File MName

Footer Infor
¥ Pages

Color Selection
’7 + Black and White " Colar ‘

O | Cancel |

Print Iltem Setting Box
For details on print item settings, refer to 2.5.2 Printing Parameter Data.
« Save (Button (I) in Fig. 2.1 Parameter Editing Window (Online Mode))
Parameters loaded to an I/O module can be saved in the flash ROM in the I/O module.

Save the loaded parameters to be sure that they remain valid after restarting the power.

Setup Tool IOWin
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2 Setup Tool IOWin

2.5.1 Editing Parameters

(2) Parameter Editing when Offline

In the IOWin main window, select Parameters - Edit Parameters. The Edit Parameters box will appear.

Edit Parameters

Load O Module parameters.
Select from the following tems.

{* Load from file.

" Select Mesw O Module.

Ok Cancel

Select either of the followings, and then click OK.

* Load from file: Reads in existing parameters.
* Select New I/O Module: Creates new settings for parameters.

<When “Load from file” is Selected>

+ Refer to *Open Button (Button (i) in Fig. 2.1 Parameter Editing Window (Online Mode)) previously
described.

<When “Select New I/O Module” is Selected>
+ Refer to *“New Button (Button (h) in Fig. 2.1 Parameter Editing Window (Online Mode) previously

described.
TZ Parameter Editing : JEPMC-MTA2900-E o x|
D | é I H | @ | Dizplay Setting 'Ej Import |
D Comment | Customize
All conzstant number |Parameter Response data I differ from constart | Customize I

Ila. | Mame | Input value | Linit et value hdin I e
[ oooo 0100 Input made 110t 10% - - o 3 o
[ ooo4 0102:Offzet o - - -9993 9999 o
[ ooos 0103 Gain 1000 - - o 9939 1
[ ooos 0200 Input made 110t 10% - - o 3 o
[ nooc 0202:Offzet o - - -9999 9939 o
[ noce 0203 Gain 1000 - - o 9999 1
Oooto 0300 Input made 110t 10% - - o 3

OJoo14 0302 Offzet o - - -9993 9999 o
Ooote 0303 Gain 1000 - - o 9939 1
Ooos 0400 Input made 1:-10to10% - - o 3 o
Oooic 0402 Offzet o - - -9993 9939 o
Oooie 0403 Gain 1000 - - o 9939 1
[ oozo 0500 Input made 0: CHunuzed - - o 3 o
[ ooz4 0502 Offzet o - - -9993 9939 o
O oozs 0503 Gain 1000 - - o 9939 1
[ oozs 0600 Input made 0: CHunuzed - - o 3 o

| | »
[ Select A2l constant number:include not displayed)

Parameter Editing Window (Offline Mode)
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2.5 Operation

2.5.2

Printing Parameter Data

Set the items to be printed.

In the IOWin main window, select File - Print Setting. The Printing Item Setting box will appear.

Printing Item Setting

Cover Editing |

Where to Where to
Submit (Mo.2) Submit (Mo.3)

Where to Submit
- Whereto
Submit (Mo

Sefting Walue

ttem kame

—Data for each function

IParameters j

Hesader & Footer | Prirting tems

Header Info

v Title IParameters
¥ Madels Infa

¥ Prirting Date

¥ File MName

Footer Infor
¥ Pages

(

Color Selection

+ Black and White " Colar

O | Cancel |

* Cover

To attach a front cover, select the Attaching the Cover check box, and then click Cover Editing.

The Cover box will appear.

Company MName: I

Department Mame:

Mame:

Address:

TEL:
Fax:

e-mail:

Place to store for the logo files + File name:

Wihere to Submit (Mo.1) | Where to Submit (No.2) | Where ta Submit (No.3) | Gresting Sentences

Reference |

QK | Cancel |

Use the formatting options on the tabs to control the content of the cover, such as the greeting sentences
and where to submit the information. After the setting is finished, click OK.

Setup Tool IOWin
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2 Setup Tool IOWin

2.5.2 Printing Parameter Data

* Data for each function
Depending on the function, the items to be printed out differ. Select a function from the list.

To enter your printing preferences or specifications, click the tab for which you want to enter or
change operations, and enter the desired settings.

« Color Selection

Documents can be printed in color or black and white. Select your preference.

After the settings are finished, click OK. The Print Preview box will appear.

£ Print Preview B x|
B &en. & Q@A ol | & G172 | & ek % Fowed Edtingof the Pinting ltems
Tortents
i
el Cover = June 22, 2010
T Farameters List
T Comments
Mir. Taro vaskava
Motion Control Section
“raskawma Electric
SUBJECT Parameters for MTA 2800
Dear:  hir. Tare Yaskana
Sinerely

Click the Print toolbar button to start printing.

Click the Editing of the Printing Items toolbar button to return to the Printing Item Setting box to change the
settings.
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2.5 Operation

2.5.3 Monitoring MECHATROLINK-III Command Data and Response Data

The MECHATROLINK-IIT command data and response data can be monitored in the Command data tab page
and the Response data tab page respectively in the Parameter Editing window.

x|
Display Setting %] import
[Z) comment Customize

Al canstant number | Perameter Command deta | Response weta | differ from constant | Gustomize |

Ho. | Neme | input value [ unit | set value Win Mex [~
o404 002 Operation modts 0000H 5 . 5 5 Z
(m €003:Set funetion 0000H 5 : 3 . z
o408 004 Court presefting data a Referenc.. 0 Reference unts - 5 2
Co4oc C00B: Agreed detection value 0 Referenc... 0 Reference units - . N
o410 005 Preset data of POSMAX tums 0 revs arevs I L I
o414 C00A: Zone output minimum velue 0 Referenc... 0 Reference units - A -
o418 C00C:Zone output maximum value 0 Referenc . 0 Reference unts - s B
Cosic COOE Speed coincidence defection s... 0 5 5 5 ’ g
o420 i1 Speed coincidence detsction w... 0 : 5 5 3 :
o424 M ZFrequency coincidence detedti... 0 5 : 3 _ 2
o423 i 4 Frequency coincidence detecti... 0 3 5 3 5 =
Cos2c CIH: Aweraging count setting 0 fimes Oiimes 2 . -
o430 18 System monitor a I i i 5 E
o444 €022 Operation mode 0000H 5 5 . i £
o445 €023 Set function 0000H 5 5 5 5 5
o448 €024 Count presetting deta [ Referenc... 0 Reference unts - - -

4 | »

I~ Select Al(Cammend dateinclude not displaye) e

Command Data Tab Page

bx

J& |3 |& Dislay Setting ) import
1] Commert Customize

i canstant number | Perameter | Command dota Respense dala | siffer rom constant | Gustomize |

c

Ko, | ame | input value [ unt | et value Win M [~ =
o504 RO02:Status oonoH B g B g g ;
Oosoc RODB:Counter value 0 puses  Dpuises . B 2 @)
Oosio RODG:P| latch valus i puses  Dpuises : B 2 -
Oosie RODC.Currert court value after conv... 0 Referenc... 0 Reference units - 2 4 °
Oosic RODE:F| latch valus after conversion 0 Referenc.. 0 Refsrence untts - L - o
os20 RO10:Number of POSMAX turns 0 revs Orevs b k i =
o524 RO1 2 Fasdback speed ] Referenc... 0 Refsrence unt . - 5 i o
Josze RO14:Delected frequency 0 10mmHz  010%mHz B B i 2
Oosc RO :Averags frequency o 10%mHE 010%mHE B g - 0]
O osao RO15:System monitar 0 Z B Z B Z ()]
o544 RO22:Status oonoH L B : B :

Oosic RO26:Counter value i puses  Dpuises . 2 :

osso RO26:P| latch valus o puses  Dpulses I n i

[ osse RO2C.Currert court value after conv... 0 Referenc... 0 Reference uns - k :

ossc RO2E:P| latch valus after conversion 0 Referenc.. 0 Refsrence untts - 5 5

[ ose0 RO30:Mumber of POSMAX turns i revs revs E B -x

4 | »
I~ Select All(Respanse datainclue not displayed) =

Response Data Tab Page
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MP2000 Series Machine Controllers

This chapter describes the MECHATROLINK-IIT compatible Yaskawa MP2000 Series
Machine Controllers.

3.1 System Configuration Example ----------------------"------ 3-2
3.2 Applicable Machine Controllers - ------------coooommmmmoo oo 3-3
3.3 Self-configuration and Created Definition Files - --------=-un-oooo-o- 3-4
3.3.1 Self-configuration OVerview - - - - - - === - - cm oo 3-4
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3 MP2000 Series Machine Controllers

3.1 System Configuration Example

The following diagram shows a system configuration example.

MP2300 [svcoq218iF [Lio-o1

Terminating resistors are not required.

24-VDC |:|
power |:| H |___|D External /0

supply /J:
Control panel

External 1/0 RS-232C ||

—

MECHATROLINK-III MPE720

'

==

Ethernet

1/0 module +—
1/0 module

(2—{ SERVOPACK {—

(2—{ SERVOPACK

-
~

< (—{ SERVOPACK —

Servo drives

Note: Use the specified cables and connectors. Refer to 1.1.5 (3) Connection Cables to select appropriate cables and

connectors to connect each device.

IMPORTANT

To connect MECHATROLINK-III compatible I/O modules to an MP2000 series Machine Controller, an SVC-
01 Module must be mounted on the Machine Controller.

The SVC-01 Module controls MECHATROLINK-III supported servo drives and exchanges data with the con-
nected I/0O modules.




3.2 Applicable Machine Controllers

3.2 Applicable Machine Controllers

The following table lists the MP2000 series Machine Controllers that can be connected with I[/O modules via an
SVC-01 Module.

Max. No. of Applicable Version

Name Model Connectable CPU MPE720 Remarks
Modules Module

MP2300 JEPMC-MP2300 (-E) | 2 modules -
MP2310 JEPMC-MP2310 (-E) | 3 modules -
MP2300S JEPMC-MP2300S (-E) | 1 module -

CPU-01 | JAPMC-CP2200 (-E) Ver. 5.50 | The maximum number of
MP CPU-02 JAPMC-CP2210 (-E) 16 modul Ver. 2.70 Ver. 6.20 connectable Modules is the
2200"" [CPU-03 | JAPMC-CP2220-E mocuies or later Ver.7.10 | total for the maximum expan-

CPU-04 JAPMC-CP2230-E or later sion to four racks.*?
MP2100M JAPMC-MC2140 (-E)

The maximum number of

MP2101M JAPMC-MC2142-E connectable Modules is the
14 modules Ver. 5.50 total for the maximum expan-
Ver. 2.74 Ver. 6.24 sion to three racks.*2
or later Ver. 7.10
MP2101TM JAPMC-MC2142T-E or later

* 1. Mount a CPU module on the following base units.

Name Model Remarks
MBU-01 JEPMC-BU2200 (-E) 100/200-VAC input base unit (9 slots)
MBU-02 JEPMC-BU2210 (-E) 24-VDC input base unit (9 slots)
MBU-03 JEPMC-BU2220-E 24-VDC input base unit (4 slots)

* 2. The following module or board is required between racks.

Name Model Remarks
EXIOIF JAPMC-EX2200 (-E) Inter-rack connection module
MP2100MEX | JAPMC-EX2100 (-E) I/F board for MP2100M, MP2101M, and MP2101TM

n MP2000 Series Machine Controllers
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3 MP2000 Series Machine Controllers

3.3.1 Self-configuration Overview

3.3 Self-configuration and Created Definition Files

This section describes the procedures for self-configuration and the definition files that will be created by self-
configuration.

3.3.1 Self-configuration Overview

When the self-configuration function is implemented, the Machine Controller recognizes the mounted optional
modules, and automatically creates the Module Configuration Definition, and MECHATROLINK Transmission
Definition files. The self-configuration function greatly reduces the system startup time.

The following figure shows how the self-configuration function works.

The information is automatically written to the
Module Configuration Definition.

a0 x|

<Execution of Self-configuration>

MP2300 [svcoqzisrF |uo-o2

Detects details of mounted
optional modules. > P00 Gt e it s oot

Mode Detaby W92 $L07800

S Nrlier 1
Machsle Tepe
Conaraar Nurae
Cinguit Nusbar
AfQ Sawre Regiiser |-~ -
1D End Raginer
Disable lngut
Diashle Sz

il

Motrin Erct Beger |-
Detals WECHATR U]
Seann [Fanng 2 Fune

[ U e, G cpmation, ch &1 8 1280 s 5405 3 4 Epviem R, 180

MECHATROLINK-III

The information is automatically written to the

MECHATROLINK Transmission Definition.
1/0 module

Wrt_

Tiansrastion Paansts: | Link Asciormsend | 10 Mg | Staus |

Detects details of
slave devices.
MaginaSiren T
My stahon address |__|4
Commncation (v oy, o]

¥ Erabied mernage commurc.ster|

SERVOPACK

SERVOPACK

Mumbon of 1wy bo shovws [

Hmbet of cornection [—_|,.

#2300 _Dnkne Local [=1E}
Ph-ﬁr!twrt [RACKEDT [Slot #01 Elm paToenar _
[ P — [ e
e el |

szie foow | VENDOH
o1 *

vt o] weur [sex Jo[ourm

Wo410 | 160 owoal

L

Lefal+fed

Note: 1. Refer to 3.3.4 (1) Module Configuration Definition for details on Module Configuration Definition, and
3.3.4 (2) MECHATROLINK Transmission Definition for details on MECHATROLINK Transmission Defi-
nition.

2. The station from which a communication error or no response is returned, because of a duplicated station
address or cable disconnection, is recognized as an unconnected station.



3.3 Self-configuration and Created Definition Files

The self-configuration of devices connected in a MECHATROLINK-III network by SVC-01 Module is carried
out by the following procedures.

(1) Self-configuration

The SVC-01 Module searches for slave stations in the entire range of addresses (03h to EFH) connected in the
network. The SVC-01 Module acquires the device information from the slave stations that have been found, and
then determines the transmission parameters to be used.

If the slave devices support multiple communication profiles, the SVC-01 Module makes connections in the pri-
mary profile. If the primary profile is not compatible with the SVC-01 Module, an attempt is made to establish
connections in the secondary profile.

(2) Automatic Setting of Communication Parameters

The SVC-01 Module automatically sets the communication parameters in accordance with the number of found
slave stations and the corresponding communication information read from each slave station. The transmission
cycle is set to match the largest slave station with the smallest transmission cycle.

(3) Automatic Link Allocations

The SVC-01 Module determines the link allocations based on the device definition information acquired from
each slave station. If 17 or more servo stations have been connected in the network, 17th or later station is not
allocated. Similarly, if 22 or more I/O stations have been connected, 22nd or later station is not allocated.

Note also that if a slave station is a device that only supports communication profiles that are not compatible with
SVC-01 Module, no allocation is made for that station.

(4) Recognized Modules

If the slave devices support a profile that is compatible with SVC-01 Module, link allocation is carried out in the
manner shown below in accordance with self-configuration.

Communication Specifications
Device Corresponding Number of Minimum Maximum
Profile Transmission Bytes [ Transmission Cycle | Transmission Cycle
SGDV-****2** Standard Servo 48 125 us 4 ms
JAPMC-MC2320-E Standard I/O 16, 32,48, 64 250 us 32 ms
JEPMC-MTA2900-E | Standard 1/0 32 125 us 8 ms
JEPMC-MTA2910-E | Standard I/O 16 125 us 8 ms
JEPMC-MTP2900-E | Standard I/O 64 (64x2) 125 us 8 ms
JEPMC-MTP2910-E | Standard I/O 64 (64x2) 125 us 8 ms
. . Standard Servo 48 Depends on the device. | Depends on the device.
WildCard Device Standard 1/0 16, 32, 48, 64 Depends on the device. | Depends on the device.

n MP2000 Series Machine Controllers
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3 MP2000 Series Machine Controllers

3.3.2 How to Execute Self-configuration

3.3.2 How to Execute Self-configuration
There are two ways to execute self-configuration.

(1) Turning ON the Power After Setting the DIP switch “CNFG”

Set the DIP switch “CNFG” on the Machine Controller to ON, and then turn ON the power to execute self-con-
figuration. The setting of the DIP switch “INIT” causes some differences in the results of self-configuration.

CNFG INIT

Result

ON ON

* Module Configuration Definition will be updated.
* All the detected axes (slave devices) will be allocated to the MECHATROLINK Trans-
mission Definition.

ON OFF

* Module Configuration Definition will be updated.

* The axes that have already been allocated to the MECHATROLINK Transmission Defi-
nition will remain unchanged. Only the axes that are newly detected by self-configura-
tion will be newly allocated.

* The column showing the deleted axis will appear blank in the MECHATROLINK Trans-
mission Definition window.

After execution of self-configuration, be sure to save the results of self-configuration to the flash memory of the

Machine Controller.

Note: For MP2100M, the DIP switch is not commonly used for self-configuration. Use an MPE720 as described
below to execute self-configuration.

(2) Using an MPE720

Start the Engineering Manager of MPE720 and open the Module Configuration window. Select Order - Self
Configure All Modules from the main menu of the Module Configuration window, or select a module for which
self-configuration is to be executed in the Module Configuration window and then select Module Self-configu-

ration.

Note: Refer to 3.3.4 (1) (a) How to Open the Module Configuration Window for information on how to open the
Module Configuration window.

The results of configuration will be as follows.

Menu Result
* Module Configuration Definitions will be updated.
Self Configure All * The axes that have already been allocated to the MECHATROLINK Transmission Defini-
Modules tion will remain unchanged. Only the axes that are newly detected by self-configuration will
(Self-configuration for be newly allocated.
all modules) * The column showing the deleted axis will appear blank in the MECHATROLINK Transmis-
sion Definition window.
* The slave devices (slave axes) of the selected module will be detected.
Module Self-configu- * The axes that have already been allocated to the MECHATROLINK Transmission Defini-
ration tion will remain unchanged. Only the axes that are newly detected by self-configuration will
(Self-configuration for be newly allocated.
individual module) * The column showing the deleted axis will appear blank in the MECHATROLINK Transmis-
sion Definition window.




3.3 Self-configuration and Created Definition Files

3.3.3 System Startup Using Self-configuration

System startup time can be reduced by using self-configuration.

This section describes system startup using self-configuration, in the following three circumstances.

+ Starting the system for the first time
* Adding an electronic device (e.g., servo drive or optional module)

» Replacing electronic devices

(1) Starting the System for the First Time

Use the following procedure to start up a new system.

1.

Wire and connect electronic devices.
Correctly wire and connect all electronic devices to be used.

. Make switch settings for MECHATROLINK slaves.

Set the station address on the rotary switch on each MECHATROLINK slaves.
<Example of I/O module Settings JEPMC-MTP2910-E>

/r_.|=%
2CO
o)?‘ <<:ﬂ
x161 © o
— ~
9 L
v | sw
A ' 2
<<:v\
x160 o
N
L
&- - /

Note: Refer to each slave’s manual for details on the setting.

. Start up MECHATROLINK slaves.

Turn ON the power to the MECHATROLINK slaves and check that the electronic devices start up nor-
mally.

. Complete the settings on each optional module.

Set the required items, such as communication specifications and station address, using the switches on
each optional module mounted on the Machine Controller.

. Execute self-configuration.

Make sure that all the MECHATROLINK slave devices have started, and then execute self-configuration.
With self-configuration, the Machine Controller recognizes the connected MECHATROLINK slave
devices and optional modules, and assigns /O registers. The motion parameters will automatically be set
to enable the minimum standard motions.
Note: For information on how to execute self-configuration, refer to the relevant Machine Controller man-

ual.

. Make parameter settings to match the device.

Start IOWin to set parameters for each module, and save them as required.

. Save ladder programs, and restart the Machine Controller.

After saving the ladder programs to the Machine Controller, set all the DIP switches on the Machine Con-
troller to OFF. Then turn the power to the Machine Controller OFF and then ON again.

This completes the system startup procedure.

n MP2000 Series Machine Controllers
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3 MP2000 Series Machine Controllers

3.3.3 System Startup Using Self-configuration

IMPORTANT  After changing the application by editing ladder programs or changing parameter settings, always save the
changes to the flash memory. If the Machine Controller's power is turned OFF without having saved the
changes in the application to the flash memory, the changed data in the machine controller will be lost. If

so, the changes are still in the PC’s memory. To save the data, transfer the changed data in the PC’s memory
to the Machine Controller and save it to the flash memory.

* Yaskawa recommends that you back up the applications at appropriate times. The application can be backed
up by following procedure:
MPE720 Ver 6.00: Select Online - Read from Controller.
MPE720 Ver 5.000: Logon online to the Machine Controller and then select Transfer - All Files - From
Controller to MPE720.

(2) System Startup when Adding Electronic Devices
Use the following procedure to start the system when adding servo drives, optional modules, and other electronic
devices.
1. Back up applications.
Back up the application before adding electronic devices.

2. Turn OFF the power to the Machine Controller.
Log off from the Machine Controller or discontinue communications, then turn OFF the Machine Con-
troller power.

3. Start the electronic device to be added.
Make the DIP and rotary switch settings for the device to be added.
For MECHATROLINK slaves, make the switch settings, and turn ON the power to the slave. Confirm
that the device starts correctly and then turn OFF the power.

4. Connect the electronic device.
Connect the electronic device to the Machine Controller and turn ON the power to all the MECHA -
TROLINK slaves.

5. Execute self-configuration.

Turn ON the power to the Machine Controller, log on to the Machine Controller online using MPE720,
then select Order - Module Self-configuration to execute self-configuration for the added optional mod-
ule or the servo drive connected to the SVC-01 Module.

'_i";iEngineering Manager = _|EI|1|
File Wiew Order ‘Window

PT#: 3 CPUZ: 1 =

— Contraller

lot Nurnber 00
Module Type MP2300 v [svc-07 -]

[
Open &lot

02 03
218IF-02 > |LI0-02

4

Controller Mumber =

Circuit Murnber =

1/ 0 Start Register i
/0 End Register TEEE
Disable Input
Disable Qutput
Motion Start Eegister |[----

MECHATROLINE
Scan Time Sething

System Eonfigural
Delete Slok

Motion End Eegister |---- Fegister Guto; Allocation

Details Line Mumber Auta Assignment
Status Running

For Help, press F1

o [

Note: 1. For details on module self-configuration, refer to 3.3.2 (2) Using an MPE720.
2. When the “MP20O0O0O” module is selected and Module Self-configuration is executed, all mod-
ules are self-configured.
3. When executing the Module Self-configuration command, existing definitions for servo drives will
not be refreshed and existing parameters will be retained. However, servo drives must be started up
normally before self-configuration.



3.3 Self-configuration and Created Definition Files

IMPORTANT » If /O addresses are changed for an existing application using MPE720 after the initial self-configuration

has been executed, the I/O addresses are updated when self-configuration is subsequently executed.

Refer to steps 6 and 7 under 3.3.3 (1) Starting the System for the First Time for details of the rest of this procedure
(steps 6 and 7).

6. Make parameter settings to match the device.

7. Save ladder programs and restart the Machine Controller.

This completes the system startup procedure when electronic devices have been added.

(3) System Startup when Replacing Electronic Devices
Use the following procedure to start up the system when replacing servo drives, optional modules, and other elec-
tronic devices due to malfunctions and other causes.
1. Back up applications.
Back up the application with MPE720 before replacing electronic devices.

2. Turn OFF the power to the Machine Controller.
Log off from the Machine Controller or discontinue communications, then turn OFF the Machine Con-
troller power.

3. Start the electronic device to be added.
Make the DIP and rotary switch settings required for the device to be added.
For MECHATROLINK slaves, make the switch settings, and turn ON the power to the slave. Confirm
that the device starts correctly and then turn OFF the power.

4. Replace the electronic device.
Remove the electronic device to be replaced, connect the new device to the Machine Controller, and turn
ON the power to all MECHATROLINK slaves.

5. Turn ON the power to the Machine Controller.
Turn ON (OFF to ON) the power to the Machine Controller to validate the parameters.

This completes the system startup procedure when electronic devices have been replaced.

n MP2000 Series Machine Controllers
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3 MP2000 Series Machine Controllers

3.3.4 Self-configuration and Definition Windows

3.3.4 Self-configuration and Definition Windows
Each definition file contains the following information.

* Module Configuration Definition

Information on all the optional modules connected to the Machine Controller
Refer to 3.3.4 (1) Module Configuration Definition for details.

« MECHATROLINK Transmission Definition

Information of allocations related to MECHATROLINK transmission (master and slaves)
Refer to 3.3.4 (2) MECHATROLINK Transmission Definition for details.

(1) Module Configuration Definition
(a) How to Open the Module Configuration Window
Open the Module Configuration window by the following procedure.
<Personal Computer with MPE720 Version 6 Installed>
1. Start the MPE720 installed in a personal computer that is connected to a Machine Controller, and then
open the target project file.

Note: Refer to Engineering Tool for MP2000 Series Machine Controller MPE720 Version 6 User s Manual
(manual number: SIEP C880700 30) for information on how to start the MPE720.

2. Click Setup - Module configuration from the launcher, or Module Configuration from the Start menu.

W MPE720 Yer.6 - [MP2300] - [Start] [ o =] 3
G File Edit “iew ©nline Compile Debug ‘Window Help _Bx
IDESES $BER o @@z Jo @R o ke Wy

LT BYE ¥ X eoo DB 4#nfro o8 <==zz>tLDmB: Kol
IEE HAK sk P RJ

Online  MP2300 3:Ethernet(LP) IP192.168.1.1 CPU-RUN == 71

Setup Programming Mor* - Utility
System 5
Ladder

By = / % History  *} My tool 2] B

Program = i jisker
=I[[[][MPz300] & . o [y Comment List
[ [ Ladder program ﬁ G Eﬂ 8 =1 5 Variable
[+ [ High-speed - [ [Em System Yariable
~{#I[E Low-speed Connection # Scantime Setting Aais Setup Wizard TestR Axis Wariable
¥ [E) Start Disconnection - 35 10 Variable

[ & Interrupt
- [E] Function

- [#[&] Global Yariablz
2 Canstant Variable

— — User structure
. -
& E 5 5
Alarm konitar Create Mew Open Ladder Create New Open b
Ladder Program Program Mation Program Progrz_|

The Module Configuration window (see the next page) will appear.



3.3 Self-configuration and Created Definition Files

<Personal Computer with MPE720 Version 5 Installed>

1. Start the MPE720 installed in a personal computer that is connected to a Machine Controller. Log on
online to the application for the target Machine Controller in the File Manager window.

Note: Refer to Machine Controller MP900/MP2000 Series MPE720 Software for Programming Device
User s Manual (manual number: SIEP C880700 05) for information on how to start the MPE720 and
how to log on to the Machine Controller online.

2. Double-click Module Configuration in the Definition Folder.

B, File Manager

File Edit “ew Tool Help
& % ]2 = g
E@ (o)

=120 MPz300

=1 YESAMPLE
1[I 23005MPL

-{_1 € Rengister Folder
#-{_] Database
=-{_] Definition Falder
: Application Information Setting
Data Trace
Module Configuration h
Scan Time Setting
System Configur ation
-] Programs
- Table Data Folder

&P F|=

The Module Configuration window will appear (see the next page).

n MP2000 Series Machine Controllers
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3.3.4 Self-configuration and Definition Windows

(b) Module Configuration Window

The Module Configuration window differs slightly depending on the Machine Controller model.
<MP2100, MP2300, MP2300S, and MP2310>

[ Module Configuration MP2300 Online Local i o =] ]
PT#: 3 CPU#: 1 T
r Contraller
lot Humber 00
Module Type MP2300 jSVC—O'I 218IF-02

Controller Mumber |-

Circuit Humber =

/0 Start Register St

1/0 End Register SRR
Disable Input
Disahle Output

Maotion Start Register |----—

Mation End Register  |---—

L[ |

Details |
Al | o]

ISVC-D‘I : SWC digital network serva contral functions.

~Module Detailz S¥C-01 SLOTH

lot Mumber 1
Maodule Type SVCOT -
Controller Murmber |01
Circuit Number 03
1/ Start Register 0410
10 End Register 0BOF
Disable Input Enable -

Disable Output Enable -
IMation Start Register  |5000
Mation End Register |B7FF
Dretails MECHATROLINK
Status Running

|svcm : Hetwork servo control function,

<MP2100M and MP2200>

= Module Configuration 2100M 2100 3 i =] 9
PTi#:— CPU#:— |

| Select Rack | Enable/Disable
Rack 1 Enable
Rack 2 Disable
Fack 3 Disable
Rack 4 Disahle

— Controller

Rack 1 | Rack2| Rack 3| Fack 4]

4] 4]«

Q0 01 02
Module Type [2100M/250C = |SVE-01 > [SWC-01 x
Status

ISVE-DW : SWC digital network servo contral functions.

— Module Detail: 5WC-01 RACKHOT SLOTHOZ2

lot Murber 1
Module Type SVCO1 -
Circuit Number 04

10 Start Register 0802

1/0 End Register QCo1
Disable Input Enable -
Disable Qutput Enable o

Motion Start Register  |2800

Motion End Register  |9FFF
Details MECHATROLINE
Status

ISVCD1 : Network servo contral function.

«| |

After executing self-configuration, all the optional modules connected to the Machine Controller are dis-
played in the Controller field. Click an optional module in the Controller field and its details are displayed
in the Module Details field.



3.3 Self-configuration and Created Definition Files

The following table lists the items shown in the Module Configuration window.

Item Description Modification
Specifies whether the expansion rack (JEPMC-BU2200 (-E) and
Select Rack JEPMC-BU2210 (-E)) is used or not. .
(Only for MP2100M/MP2200) | Note: Rack 1 is reserved for the CPU Module and cannot be Possible
set to Disable.
Slot Number Slot number Not possible
Module Type Module detected in the slot Possible
Controller Number
(Only for MP2100/MP2300/ Fixed to 01 Not possible
MP2310/MP2300S)
Circuit Number Module circuit number Possible
The initial I/O register number of the I/O Module to be connected to the
/O Start Register’ MECHATROLINK Possible
(Setting range: 0000 to 7FFFh, max. 400h words per SVC-01 Module)
The last I/O register number of the I/O Module to be connected to the
/0 End Register” MECHATROLINK Possible
(Setting range: 0000 to 7FFFh, max. 400h words per SVC-01 Module)
Possible
Disable Input Input enabled (Enable)/disabled (Disable) (Notpossil.ale
if the cell is
blank)
Possible
Disable Output Output enabled (Enable)/disabled (Disable) (Notpossible
if the cell is
blank)
Motion Start Register Start regis.ter number of the. motion pafamf:ters Not possible
(Automatically sets according to the circuit number)
Motion End Register Last regis.ter number of the. motion par.amf':ters Not possible
(Automatically sets according to the circuit number)
Details Opens the MECHATROLINK Transmission Definition window. B
(Double-click the MECHATROLINK cell to open the window.)
Status Status of each module in online mode Not possible

* /O Start Register and I/O End Register must be set even though the /O Module is not connected to the

MECHATROLINK network.

Note: 1. “Possible” in the Modification column in the above table means that it is possible to change the setting of
the item. Always save the setting to the flash memory after having changed the setting.
2. When changing the setting, be careful not to set the register numbers overlapped with another module.
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3 MP2000 Series Machine Controllers

3.3.4 Self-configuration and Definition Windows

(2) MECHATROLINK Transmission Definition

(a) How to open the MECHATROLINK Transmission Definition Window from the Module Con-
figuration Definition Window

In the Module Configuration window, select the SVC-01 Module in the Controller field and double-click the
MECHATROLINK cell in the Details field. The MECHATROLINK Transmission Definition window will
appear.

Note: If several SVC-01 Modules are mounted, select the SVC-01 Module to be checked or set in the Con-
troller field.

<MP2100, MP2300, MP2300S, and MP2310>

i Module Configuration MP2300 Online Local . (=] |
PT#: 3 CPUR: 1 o
 Contraller
lot Humber o0 02 03
Madule Type MP2300  ~lvc-01  ~v[z18F-02 - |Uo-0Z ~
Controller Nurnber |- |_|— =
Circuit Mumber = |—|, 5
/0 Start Register  |-=-- - —
{0 End Register _|-—-- - ZeEs
Disable Input j_| hd =
Disable Qutput 'J_| hd o
Motion Start Register  |-—--— ———- -——-
Mation End Register  |---- . sess
Details
Status Eunning Running Eunning
|SVC—D1 - SWC digital network. servo control functions.
-~ Module Detalls SYC-01 SLOTHO
lot Mumber 1
Module Type SWCO1 -
Controller Mumber |01
Circuit Mumber 03
1/ Start Register 0410
10 End Register O80F
Disahle Input Enahle A
Disahle Ourput Enable .
Motion Start Register [S000
Maotion End Register b
Details MECHATROLINK)K
Status u
<MP2100M and MP2200>
[ Module Configuration 2100M 2100M " =10O] x|

PT#— CPU#— |

elect Rack | Enable/Disable
Rack 1 Enahle hd
Rack 2 Disable =
Rack 3 Disable =
Rack 4 Disable -

~ Contraller
Rack 1 |Flack2| Fiack 3| Rack 4| /
[o]e] 01 02
Module Type |2100M/2 500« |SYE-01 - |5WiC-01 >
Status

|svc-m - SYC digital network. servo control functions.

—Module Detail: SYC-01 RACKHOT SLOTHOZ

lot Murnber 1
Module Type SViZ0T x
Circuit Mumber 04
1/ 0 Start Register 0802
/0 End Fegister 0C01
Disable [nput Enable T

Disable Output Enable %

Mation Start Register |S800
Mation End Register |2FFE
; e
Dietails MECHATROLIMNE
Status




3.3 Self-configuration and Created Definition Files

(b) The MECHATROLINK Transmission Definition Window

The MECHATROLINK Transmission Definition window has four tabs: Transmission Parameters, Link
Assignment, [/O Map, and Status. Click the tab to view each.

* Transmission Parameters Tab

The parameters required to use the MECHATROLINK transmission system are displayed.

[l MECHATROLINK MP2300 Online Lo

=101 x|

PT#: 3 CEUE: 1 [rackno [Slotzo1

Master/Slave

My station address
Communication Cycle

¥ Enabled message communication

MNumber of connection

I I aster o l
I 0x0001 ._I:
I Si0us b I

Mumber of retrp to glaves |1 vi
| a - I

15 Dink Assignment' 10 Mapl Stalusl

integral multiple of 1ms.

|Pleaze et the setting value of a high-speed scanning by the

[ [ 4

The items shown on the Transmission Parameters tab are described in the following table. For editable
items, the settings can be changed. Always save the settings to the flash memory after changing them.

ltem

Description

Options and Precautions on Settings

Master/Slave

Displays whether the selected SVC-01
Module is used as a master station or
slave station.

Select “Master”.

My station
address
(Local station
address)

Displays the local station address set
by using the rotary switches.

For master station, fixed to O1h.
For slave stations, set a number in the range 03h to EFh.

Communication
Cycle

Displays the transmission cycle.

This can only be set for the master station.
Select from among 125 ps/250 ps/500 ps/1 ms.

Enabled
message
communication

If the checkbox is selected, it indicates
that the message communication func-
tion is enabled.

This can only be set for the master station.

This function is linked with the retry count. When the
retry count is “0”, selecting the check box causes the
retry count to change to “1”. Note that if a value higher
than 1 has been set for the retry count, this checkbox is
automatically selected.

Displays the maximum number of

Number of retry . o . This can only be set for the master station. For the setting
retries executed within one transmis- .
to slaves . range, refer to * Range of Retry Count Setting below.
sion cycle.
This can only be set for the master station.
Any required connected station within the selectable
Number of s th fol ) range can be set.
um er_o Displays the number of slave stations When the transmission cycle is 125 ps:1 to 4 stations
connection that are connected.

When the transmission cycle is 250 ps:1 to 8 stations
When the transmission cycle is 500 ps:1 to 15 stations
When the transmission cycle is 1 ms:1 to 21 stations

Message Field

Displays the precautions on high-
speed scan time setting.

This is only valid for the master station.

When the transmission cycle is 125 ps/250 ps, this
becomes blank.

n MP2000 Series Machine Controllers
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3 MP2000 Series Machine Controllers

3.3.4 Self-configuration and Definition Windows

* Range of Retry Count Setting

Communication Cycle | Number of Slave Stations Range
125 ps 1to4 0 to (5 - number of slave stations)
250 us 1to8 0 to (9 - number of slave stations)
500 ps 1to15 0 to (15 - number of slave stations)
1ms 1to21 0 to (23 - number of slave stations)

 Link Assignment Tab

The data of the slave devices (MECHATROLINK connected devices such as servo drive and distributed I/
O) are displayed on the Link Assignment tab.

[l MECHATROLINK

MP2300 Online Local -

=]

PT#: 3 CPUR: 1 [Rack#01 [Slot#01  [CIR#03 joa10-080F NI

Transmission F‘alameters‘ Link Assignment I’KD Mapl Statusl
Dizplay Expansionist Addressl

o
&

o
-l

- -

-

-

Ti |20k | WENDOR DEVICE PROFILE evTe |o| mruT [ size [o]ourrur| size | scan Cam
| 01 | 21h Yaskawa Electric co LSGDV—““Z“ "_Standard Servo I 48 it b | High =
| 02 |22h Yaskawa Electric co. T|saDy-mmwwzmr w |Standard Servo (¥ |48 ¥ |H s High = |
03 [8Ah ‘askawa Electric co. ¥ [JAPMC-MC2320- * |Standard /0 (32 w0 Wo410 Ta o OWad420 16 High =
Bl = = = el = =
= = = B e = =
(oo - B 4 o a -
~ ~ ~

T

The items shown on the Link Assignment tab are as follows. You can change the settings or delete the data
by station on this tab. Always save the settings to the flash memory after changing them.

Item

Description

Options and Precautions
on Settings

ST#

The station number. A number of lines corresponding to the num-
ber of slave stations set on the parameter setting screen is dis-
played.

The station number set here must be
the same as the number set using rotary
switches.

ADR

Sets the station address of a slave station.
When the local station is set as a slave station, the address speci-
fied on the parameter setting screen is displayed.

Setting range: 03h to EFh

ExADR

This is displayed on clicking the Display Expansionist Address
button, and hidden on clicking the Hide Extended Address but-
ton.

When multi-station modules where a number of stations are
grouped together as a single node are used, the individual
extended addresses are set in this field.

Setting range: 03h to EFh

VENDOR

Displays the vendor name of the device.

Select the vendor from the pull-down
list.

If “WildCard Device” has been
selected for “DEVICE”, the display is
in gray.

DEVICE

Selects the slave model.

When the local station is used as a slave station,

it is only possible to select “JAPMC-MC2320-E”, “JEPMC-
MTA2900-E”, “JEPMC-MTA2910-E”, “JEPMC-MTP2900-E”,
or “JEPMC-MTP2910-E” (local station).

Selectable options:
JAPMC-MC2320-E
JEPMC-MTA2900-E
JEPMC-MTA2910-E
JEPMC-MTP2900-E
JEPMC-MTP2910-E
WildCard Device
Note: Referto 3.3.1 (4) Rec-
ognized Modules for
details on the commu-
nication specifications.
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3.3 Self-configuration and Created Definition Files

(cont'd)
ltem Description Options and Erecautions
on Settings
Selectable options:
PROFILE Selects the profile to be used from the pull-down list. Standard Servo
Standard 1/0
BYTE Sets the number of transmission bytes. ::ihseelgrc;;?f options vary depending
INPUT Sets the leading register number of the input area. Set within the module's I/O register
When “Standard Servo” is set for “PROFILE”, this is invalid. range.
OUTPUT Sets the leading register number of the output area. Set within the module's I/O register
When “Standard Servo” is set for “PROFILE”, this is invalid. range.
/O register's enable/disable status
D il Enabled Click the button to change the status.

¥{ : Disabled

Sets the input/output size in word units.

SIZE When “Standard Servo” is set for “PROFILE”, this is invalid. Setting range: 0 to 32
Sets a scan in which input/output service is performed.
SCAN When “Standard Servo” is set for “PROFILE”, this is fixed as Select either “High” or “Low”.
“High”.
Station
name Enter a comment of your choice. tE;Irl:r a comment of up to 32 charac-
(Comment)

* Deleting a Station Assignment
To delete, click any cell in the row of the station, and select Edit - Assignment Delete from the main
menu.

Note: Be careful when deleting a station assignment. The deletion is irreversible.

* 1/0 Map Tab
The status allocated to I/O registers is displayed.

Transmission Parameters I Link Assignmatus I a

ol 1lz2[z]4]lslel7]lslslalelclole]Flaok] DEVICE B
0410|HI HI HI HI HI HI HI HI HI HI HI HI HL HI HI HI 6&h JAPMC-MC2320-E
0420|HO HO HO HO HO HO HO HO HO HO HO HO HO HO HO HO

0430
0440
0450
n4a0n

KN

<Displayed Meaning>
HI: High-speed scan input
HO: High-speed scan output
LI: Low-speed scan input
LO: Low-speed scan output
Note: The I/0 Map tab is used for monitoring (read-only). Do not change the displayed settings.
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+ Status Tab
The MECHATROLINK transmission status is displayed. The displayed settings cannot be changed.

il MECHATROLINK MP2300 Online Local

IF'T# 3CPUE I CK#01 [Slot #01 |CIFWI]3 |I]41I]—I]3I]F

Transmission Parameters' Link &zsighment | 140 Map< Status P =
12| AR VENDOR | DEVICE [ PROFILE o] mput | sze |oloutput| size | s1s
01 |21h [¥askawa Electric co. S5 Oy vt 2 vt Standard Servo Jotl] [ 1002
02 |22h Yaskawa Electric co. SGD i g e Standard Servo ] L 1002
03 |[6Ah Yaskawa Electric co. JAPMC-MC2320-E Standard 1fO Jmo410 Ole ST OWo420 01a 8003
04 ] L
05 2] [iE| =
| | | | | [ [ A

The items shown on the Status tab are the same as those on the Link Assignment tab except for STS.
* STS
In online mode, MECHATROLINK transmission status information is displayed in hexadecimal.
In offline mode, nothing is displayed.
The meaning of each bit is shown below.

FEDCBA9876543210

A A A H—J%—J
h

T— Type code (01H: Inverter, 02H: Servo, 03H: 1/O module)

Reserved

Transmission error (High-speed scan)

Transmission error (Low-speed scan)

Reserved

Normal transmission




3.4 1/0O Register Configuration

3.4 1/0 Register Configuration
This section shows the I/O register configuration of each I/O module.

(1) JEPMC-MTD2310-E (64-point I/0 Module)

Command Data

owoooad (Reserved by system) woooo (Reserved by system)
ownoooo+1 (Reserved by system) wOoono+1 (Reserved by system)
ownOOooOO+2 |[Output (OUT) 1 to 16 data woooo+2 Input (IN) 1 to 16 data
ownOOooOO+3 |Output (OUT) 17 to 32 data woooo+3 Input (IN) 17 to 32 data
ownOoOoOO+4 |Output (OUT) 33 to 48 data woooo+4 Input (IN) 33 to 48 data
ownOoOoOO+5 |Output (OUT) 49 to 64 data woonoo+5 Input (IN) 49 to 64 data
ownoooo+e Not used wooono+6 Not used

owOoooo+7 Not used woooo+7 Not used

ownoooad (Reserved by system) woooo (Reserved by system)
ownooon+1 (Reserved by system) woooo-+1 (Reserved by system)
owoooo+2 Not used wOnOonOoo+2 CH1 analog input value
ownoooo+3 Not used wOoooo+3 CH2 analog input value
owOoooo+4 Not used wOoOooo+4 CH3 analog input value
ownoooo+s Not used wOononoo+5 CH4 analog input value
ownoooo+6 Not used wOoooo+6 CHS5 analog input value
owOoooog+7 Not used wOoOooo+7 CH6 analog input value
ownoooOo+8 Not used wOoooo+8 CH7 analog input value
owOoooo+9 Not used wOnOonOoo+9 CH8 analog input value
owoooo+10 Not used wOoooo+10 Not used

: Not used : Not used
ownooono+15 Not used wOOonOoo+15 Not used

owoooo (Reserved by system) wOoonono (Reserved by system)
owOooood+1 (Reserved by system) wOoOooo+1 (Reserved by system)
ownOoOoO0O+2  |{CH1 analog output set value wOnOonOoo+2 Not used
ownOoOO0O+3  |CH2 analog output set value wOnOonOomOo+3 Not used
ownOOoOO+4 | CH3 analog output set value| woooo+4 Not used
ownOoOoO0O+5  |CH4 analog output set value wOononoo+5 Not used
owoooo+e Not used woooo+6 Not used
ownoooo+7 Not used woooo+7 Not used

Command Data

Command Data

(2) JEPMC-MTA2900-E (Analog Input Module)

(3) JEPMC-MTA2910-E (Analog Output Module)

Response Data

Response Data

Response Data

n MP2000 Series Machine Controllers
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(4) JEPMC-MTP2900-E (Pulse Input Module)

ownoooo
ownoooo+1
ownOooO+2
ownoooo+3
owOooO+4
ownoooo+5
ownoooo+6
ownOooO+7
ownoooo+8
ownOoooo+9
ownoooo+10
ownOooo+11
ownoooo+12
ownoooo+13
owOoooo+14
ownoooo+15
ownOoooo+16
ownoooo+17
ownoooo+18
ownOooo+19
ownoooo+20
ownOooo+21
ownooono+22
ownOoOoO+23
ownOooO+24
ownoooo+25
ownoooo+26

ownoooo+31

Command Data

(Reserved by system)

(Reserved by system)

Command setting

Set function

Count presetting data

Agree detection value

Preset data of POSMAX
turns

Zone output minimum
value

Zone output maximum
value

Speed coincidence
detection setting

Speed coincidence
detection width

Frequency coincidence
detection setting

Frequency coincidence
detection width

Averaging count setting

System monitor

Not used

Not used

Not used

woooo
woooo+1
woooo+2
wOoooo+3
woOooo+4
wOoooo+5
wOoooo+6
woooo+7
woooo+8
wOooo+9
woooo+10
woooo+11
woooo+12
woooo+13
woooo+14
woooo+15
wOoooo+16
woooo+17
woooo+18
wOoooo+19
wOoooo+20
woooo+21
woooo+22
wOoOooo+23
wonooo+24
wOoooo+25
wOoooo+26

woooo+31

Response Data

(Reserved by system)

(Reserved by system)

Status

Reserved (0)

Counter value

Pl latch value/
Interval value

Reserved (0)

Current count value
after conversion

Pl latch value after
conversion/Interval
value after conversion

Number of POSMAX
turns

Feedback speed

Detected frequency

Average frequency

System monitor

Not used

Not used

Not used




3.4 1/0O Register Configuration

ownOooano
ownOooo+1
ownOooo+2
ownoooo+3
ownOooo+4
ownOooo+5
ownoooo+6
ownOoooo+7
ownoooo+8s
ownoooo+9
ownOooo+10
ownoooo+11
ownOooo+12
ownOooo+13
ownOOooo+14
ownOooo+15
ownOooo+16
owoooo+17
ownOnoono+18
ownOooo+19
ownOnooo+20
ownoooo+21
ownOnOooo+22
ownOnOooo+23
ownoooo+24
ownOnOooo+25
ownoooo+26
ownOoono+27
ownOnOoon+28
ownoooo+29
ownOnooo+30
ownOnOooo+31

Command Data

(Reserved by system)

(Reserved by system)

Run command setting

Monitor selection

Function setting 3

Reserved (0)

Motion command

Motion command control flag

Reserved (0)

Override

Bias speed

General-purpose DO

Speed reference setting

Position reference setting

Run command setting

Monitor selection

Function setting 3

Reserved (0)

Motion command

Motion command control flag

Reserved (0)

Override

Bias speed

General-purpose DO

Speed reference setting

Frequency reference setting

Not used

Not used

(5) JEPMC-MTP2910-E (Pulse Output Module)

woooo
woooo+1
wOoooo+2
woooo+3
woooo+4
wOoooo+5
woooo+6
woooo+7
woooo+8
woooo+9
woooo+10
woooo+11
woooo+12
woooo+13
woooo+14
woooo+15
woooo+16
woooo+17
woooo+18
woooo+19
wOonoo+20
woooo+21
woooo+22
wOoooo+23
woooo+24
wOoonoo+25
wnoooo+26
woooo+27
woooo+28
woooo+29
wOoooo+30
wOoOooo+31

Response Data

(Reserved by system)

(Reserved by system)

Run status

Monitor selection

Warning

Alarm

Motion command response code

Motion command status

Reserved (0)

Reserved (0)

Position management status

General-purpose DI

Monitor 1

Monitor 2

Run status

Monitor selection

Warning

Alarm

Motion command response code

Motion command status

Reserved (0)

Reserved (0)

Position management status

General-purpose DI

Monitor 1

Monitor 2

Not used

Not used
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4

64-point 1/0 Module (JEPMC-MTD2310-E)

This chapter provides an overview and a description of the specifications, the connections, and
the settings of the 64-point /O Module model JEPMC-MTD2310-E.
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4 64-point /O Module (JEPMC-MTD2310-E)

4.2.1 External Appearance

4.1 Overview

The 64-point /O Module, model: JEPMC-MTD2310-E (hereinafter referred to as MTD2310 Module), is a 64-
point I/O module equipped with 64 point inputs (sink/source) and 64 point outputs (sink).

4.2 External Appearance and Configuration

4.2.1 External Appearance

4.2.2 1/0 and Status Indication

The following table shows the LEDs that indicate the operating condition and errors of the MTD2310 Module.

= CTIVE F Indicator | Indicator Meaning of Indicator
19 17 25 Name Color
2 10 18 26 OFF Module abnormal
3 11 19 27 R Yellow
4 12 20 28 ON Module normal
5 13 21 29 OFF CONNECT not established
6 14 22 30 ACTIVE Yellow _
7 15 23 31 ON CONNECT established
8 16 24 32 OFF Normal status
ON Fuse blown error
Alarm occurrence
« Communication setting error: A.E41
« Communication error
Flashing (reception error): A.E60
» Communication error (FCS error): A.E62
d » Communication error
F Re (synchronous frame not received): A.E63
Series of 2 flashes Module failure (system ROM error)
Series of 3 flashes Module failure (system RAM error)
Series of 4 flashes Transmlsspn cycle setting error,
or communication LSI error
Series of 5 flashes Station address setting error
Series of 6 flashes Module failure (WDT error)
Series of 7 flashes Module failure (NMI error)
Input signal/output signal monitor
11032 Yellow (The content displayed changes in accordance with the position of the
input/output display selection switch.)




4.2 External Appearance and Configuration

4.2.3 MECHATROLINK-III Connectors
Connect the MECHATROLINK-III cable.

CNT

8
L

4.2.4 1/0O Connectors

Connect an MTD2310 module and external I/O signals with I/O cables.

The number of signal points is 64 for input and 64 for output.
IN1 OuUT1

Al Ig]\m Al Ig]\B1A1 Ig]\81 A1l

[ol]
[ol}

IN2

ouT2

Ig]\81

[ol]

[l

4.2.5 Station Number Selection Switch
Set the MECHATROLINK-III station number.

The setting range is 3 to EF (hexadecimal).

When multiple modules are connected, make sure there is no duplication of station numbers.

SW2

X189 BE)S

4.2.6 1/0O Indication Selector Switch

X6 T BE)S

Select the 1/0 signal monitor display in 32-point units.

IN2
SW 1 IN {

IN1 Inputs 1 to 32
IN2 Inputs 33 to 64
OuT1 Outputs 1 to 32
ouT2 Outputs 33 to 64

4.2.7 External Wiring Terminals

POWER

Terminal .
DC24V Name Function
DC 0V DC24V +24 VDC
@ DCOV 0VDC
FG Protective grounding

terminal

64-point /0 Module (JEPMC-MTD2310-E)
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4 64-point /O Module (JEPMC-MTD2310-E)

4.3.1 Method

4.3 Mounting an MTD2310 Module

4.3.1 Method

There are two methods for mounting an MTD2310 Module.

* Using DIN rail (standard)
 Using screws

(1) DIN Rail Mounting
(a) DIN Rails and Spacer

Several types of DIN rails are available: with 7-mm to 15-mm gap from the mounting base as shown in the
following diagram. If mounting an MTD2310 Module using DIN rail with 10 mm gap, install a spacer on the
rear of the MTD2310 Module near the bottom to protect the MTD2310 Module from vibration and shock.

Gap from mounting base: 7.0 mm to 15.0 mm

>

Mounting base ——
L

DIN rail ——p—

<7

* The part to mount the MTD2310 Module to DIN rail is sold separately.

Purchase the following part.
Name: DIN rail mounting parts
Model: JEPMC-OP300

For a 10-mm gap

L

e

DIN rail

Spacer



4.3 Mounting an MTD2310 Module

(b) Procedure for Mounting to DIN Rail

Use the following procedure to attach the DIN rail mounting parts to the MTD2310 Module and then mount the
MTD2310 Module to the DIN rail.

1. Insert the DIN rails to the dotted line in the two slots on the rear of the MTD2310 Module as shown in the
following figure.

MTD2310 Module Rear Side

O | | | | 6O
= I i i i | —
O
(o) (o]
DIN rail ‘
mounting bracket ~ [y |2 | [t S —

Insert the parts in these positions

W
D [[EH—— DIN rail mounting bracket
0 (inserted position)
g 1
Q=S =1

Note: The following figure shows the front and back of a mounting clip. Insert each clip so that its front
faces outward.

2. Pull the DIN rail mounting clips down to release them.

YASKAWA

JEPMC-MTD2310

ouTi
[ O | [ O |

7
[0l

— —
B1 A1 B1 Af B1 A1 B1

Lol
Lol
Lol

64-point /0 Module (JEPMC-MTD2310-E)
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4 64-point /O Module (JEPMC-MTD2310-E)
4.3.1 Method

B Fixing a DIN Rail
Make sure to fix a DIN rail at 300 mm or less pitch as shown in the figure below.

«——300 mm or less ——»+——300 mm or less ——»;

3. Hook the MTD2310 Module to the top of the DIN rail (a), and then push the MTD2310 Module towards
the mounting base to secure it in place (b).

—

ar—mn

YASKAWA

JEPMC-MTD2310

Sl E EE
cip YL

5. Place end plates on both sides of the MTD2310 Module to secure it to the DIN rail.

©) O
DIN rail JEG Gl
W
et
ol
J \ ‘ End plate
= E =@ =

This completes the installation procedure.



4.3 Mounting an MTD2310 Module

(2) Screwed Method

Use screws to secure the 4 places on the MTD2310 Module.

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

4.3.2 Mount Direction

YASKAWA

JEPMC-MTD2310

[o]C

B1 Af

g
S

)]

Lol

B1 A1

)o]s

Lol

B1 A1

2
]

)]

Lol

O

Mount the MTD2310 Module from the front using screws or a DIN rail.

View from front,
when attached

YASKAWA

JEPME-MTD2310

[o[C

—
B1 A1

outi
o

B1 A1

[o[C

)]s

B1 A1

[o]C

ol

©

64-point /0 Module (JEPMC-MTD2310-E)
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4.4.1 General Specifications

4.4 Specifications

4.4.1 General Specifications

The general specifications for the MTD2310 Module are shown below.

ltem Specifications
Ambient Operating 0°C to +55 °C
Temperature
Ambient Storage 25°C to 485 °C
Temperature
Environmental ﬁ?rzlizﬂ;Operatmg 30% to 95% RH (with no condensation)
Conditions -
Amplent Storage Hu- 5% to 95% RH (with no condensation)
midity
Pollution Level Pollution level 2 (conforming to JIS B3502)
Corrosive Gas There must be no flammable or corrosive gas.
Operating Altitude 2,000 m above sea level or lower
Conforming to JIS B3502
* 10 to 57 Hz with single-amplitude of 0.075 mm
Mechanical Vibration Resistance | « 57 to 150 Hz with fixed acceleration of 9.8 m/s?
ec af"ca * 10 sweeps each in X, Y, and Z directions
Operating time: 1 octave/mi
Conditions (sweep time: 1 octave/min.)
Conforming to JIS B3502
Shock Resistance Peak acceleration of 147 m/s? (15 G) twice for 11 ms each in X, Y, and Z
directions
Electrical . . Conforming to EN 61000-6-2, EN 61000-6-4, EN 55011 (Groupl,
Operating Noise Resistance
" ClassA)
Conditions
Installation Ground Ground to 100 Q max.
Requirements Cooling Method Natural cooling
Compliant Standards UL, CSA, CE




4.4 Specifications

4.4.2 Performance Specifications
(1) Hardware Specifications

The hardware specifications of the MTD2310 Module are shown below.

Item Specifications
Name 64-point I/O module
Abbreviated Name MTD2310
Model JEPMC-MTD2310-E
Input Voltage 24 VDC (+20%)
Current Consumption 0.5A
(2) Input Circuit
The specifications of the input circuit are given below.
Item Specifications
Number of Input Points 64 points (32 points X 2)
Input Method Combined sink/source
Insulation Method By photocoupler
Input Voltage 24 VDC (20.4 to 28.8 VDC)
Input Current 5 mA/point

ON Voltage/Current

9V or greater/1.6 mA or greater

OFF Voltage/Current 7 V max./1.3 mA max.

ON Time/OFF Time ON =2 ms, OFF =3 ms

Number of Common Common terminals for each 16 points
Terminals (1to 16, 17 to 32, 33 to 48, 49 to 64)

Fig. 4.1 Input Circuit

64-point /0 Module (JEPMC-MTD2310-E)
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4.4.2 Performance Specifications

(3) Output Circuit

The specifications of the output circuit are given below.

ltem Specification
Number of Output Points 64 points (32 points x 2)
Output Method Transistor/open collector/sink output
Insulation Method By photocoupler
Output Voltage 24 VDC (20.4 to 28.8 VDC)
Output Current 50 mA/point
Leakage Current when OFF 0.1 mA max.
ON Time/OFF Time ON =2 ms max., OFF = 4 ms max.
Number of Common Common terminals for each 16 points
Terminals (1to 16, 17 to 32, 33 to 48, 49 to 64)
Fuse For e?ch common terminal there is a fuse for protection against fire on

shorting of outputs

Error Detection Fuse blow detection

+5V

I
Fuse blown 4.7 kQ !
< P IG 1

+24V

10 kQ

024V

N

—

024V

Fig. 4.2 Output Circuit

]
;1‘.:32 680 QY

® i 0
|24V
47kQ
| —i<t—e— ﬁ
;1::37 680 QY |
125V 35A |
i _— !
| 024V

Fig. 4.3 Fuse Blow Detection Circuit




4.4 Specifications

4.4.3 MECHATROLINK-III Communication Specifications

The general specifications of MECHATROLINK-III communications are given below.

ltem

Specifications

Communications Protocol

MECHATROLINK-III

Classification

Slave

Station Address Setting Range

03 to EF (hexadecimal)

Transmission Speed

100 Mbps

Supported Transmission Cycles

0.125 ms*, 0.25 ms, 0.5 ms, 0.75 ms, 1 ms to 8 ms (granularity: 0.5 ms)

Number of Bytes per Station for
Cyclic Communications

16 bytes

Supported Communication
Methods

Cyclic communications, event-driven communications, message

communications

Supported Profile

Standard 1/O profile

Supported Commands

Cyclic communications

NOP, ID_RD, ALM_RD, ALM_CLR,
CONNECT, DISCONNECT, DATA_RWA

Event-drive communications

NOP, ID_RD, CONNECT, DISCONNECT

Message communications

Read memory content, Write memory content,

Read maximum message size

* Unit version: Ver.B010110 or higher.

Refer to the nameplate for the unit version.

64-point /0 Module (JEPMC-MTD2310-E)
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4.5.1 Specifications of Connection Cables and Connectors

4.5 External I/O Signals and Connection Examples

4.5.1 Specifications of Connection Cables and Connectors
(1) Connectors

Number Connector
Name .
of Pins Module Manufacturer Cable Manufacturer
Fujitsu Fujitsu
FCN-360C040-E
FCN-365P040-AU#01 Component FCN-3617040 AU(cover) Component
I/0 Connector 40 Limited ) : Limited
OTAX N360CO040E (cover) OTAX
N365P040AL01 Corporation N361J040AU Corporation
(2) Standard Cable Models and Appearance
Name Model Length Appearance (JEPMC-W5410-000-E)
JEPMC-W5410-05-E 0.5m
Cable for
MTD2310 JEPMC-W5410-10-E I m —
Module
JEPMC-W5410-30-E 3m

(3) Standard Cable Wiring Chart
The wiring chart for the loose wires of the JEPMC-W5410-00-E standard cable is shown below.

No- Color | olor | Dot Mark No. qie | 2% | Dot Mark
A1 Blue Red - A1 Blue Red —
B1 Blue Black | - B11 Blue Black | ---
A2 Pink Red |- A12 Pink Red | ---
B2 Pink Black | - B12 Pink Black | ---
A3 Green Red - A13 Green Red .
B3 Green Black | - B13 Green Black | ---
A4 Orange Red | - A4 Orange Red | ---
B4 Orange Black | - B14 Orange Black | ---
AS Gray Red | - A15 Gray Red | ---
BS Gray | Black |- B15 Gray Black | ---
A6 Blue Red | -- A16 Blue Red | ----
B6 Blue Black | -- B16 Blue Black | ----
A7 Pink Red -- A17 Pink Red -
B7 Pink Black | -- B17 Pink Black | ----
A8 Green Red | -- A18 Green Red | ----
B8 Green Black | -- B18 Green Black | ----
A9 Orange Red -- A19 Orange Red -
B9 Orange Black -- B19 Orange Black -
A10 Gray Red .- A20 Gray Red —
B10 Gray Black .- B20 Gray Black —




4.5 External I/O Signals and Connection Examples

4.5.2 Connector Pin Layouts
(1) Input Signal Connector IN1

The pin layout of the IN1 connector is shown below.

No. Signal Function No. Signal Function
Name Name
A1 (NC) - B1 (NC) -
A2 +24V 2 24V power supply 2 || B2 +24V 2 24 V power supply 2
A3 IN32 Input 32 B3 IN31 Input 31
A4 IN30 Input 30 B4 IN29 Input 29
A5 IN28 Input 28 B5 IN27 Input 27
A6 IN26 Input 26 B6 IN25 Input 25
A7 IN24 Input 24 B7 IN23 Input 23
A8 IN22 Input 22 B8 IN21 Input 21
A9 IN20 Input 20 B9 IN19 Input 19
A10 IN18 Input 18 B10 IN17 Input 17
A1 IN16 Input 16 B11 IN15 Input 15
A12 IN14 Input 14 B12 IN13 Input 13
A13 IN12 Input 12 B13 IN11 Input 11
A14 IN10 Input 10 B14 IN09 Input 9
A15 INO8 Input 8 B15 INO7 Input 7
A16 INO6 Input 6 B16 INOS Input 5
A17 INO04 Input 4 B17 INO3 Input 3
A18 INO02 Input 2 B18 INO1 Input 1
A19 (NC) - B19 (NC) -
A20 +24V_1 24V power supply 1 || B20 +24V_1 24V power supply 1
Note: +24V 1 is the common terminal for INO1 to IN16.
+24V_2 is the common terminal for IN17 to IN32.
(2) Input Signal Connector IN2
The pin layout of the IN2 connector is shown below.
No. Signal Function No. Signal Function
Name Name
A1 (NC) - B1 (NC) -
A2 +24V 4 24 V power supply 4 || B2 +24V 4 24V power supply 4
A3 IN64 Input 64 B3 IN63 Input 63
Ad IN62 Input 62 B4 IN61 Input 61
A5 IN60 Input 60 B5 IN59 Input 59
A6 IN58 Tnput 58 B6 IN57 Tnput 57
A7 IN56 Input 56 B7 INSS Input 55
A8 IN54 Input 54 B8 IN53 Input 53
A9 IN52 Input 52 B9 INS1 Input 51
A10 IN50 Input 50 B10 IN49 Input 49
A1 IN48 Input 48 B11 IN47 Input 47
A12 IN46 Input 46 B12 IN45 Input 45
A13 IN44 Input 44 B13 IN43 Input 43
A14 IN42 Input 42 B14 IN41 Input 41
A15 IN40 Input 40 B15 IN39 Input 39
A16 IN38 Input 38 B16 IN37 Input 37
A17 IN36 Input 36 B17 IN35 Input 35
A18 IN34 Input 34 B18 IN33 Input 33
A19 (NC) - B19 (NO) -
A20 +24V 3 24V power supply 3 || B20 +24V 3 24V power supply 3

64-point /0 Module (JEPMC-MTD2310-E)

Note: +24V_3 is the common terminal for IN33 to IN48.
+24V_4 is the common terminal for IN49 to IN64.
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4.5.2 Connector Pin Layouts

(3) Output Signal Connector OUT1

The pin layout of the OUT1 connector is shown below.

No. Signal Remarks No. Signal Remarks
Name Name
A1l 024V_6 Common ground 6 B1 024V_6 Common ground 6
A2 +24V_6 24V power supply 6 || B2 +24V_6 24 V power supply 6
A3 OUT32 Output 32 B3 OUT31 Output 31
A4 OUT30 Output 30 B4 OUT29 Output 29
A5 OuUT28 Output 28 B5 ouT27 Output 27
A6 OUT26 Output 26 B6 OuUT25 Output 25
A7 ouUT24 Output 24 B7 OuUT23 Output 23
A8 ouT22 Output 22 B8 OuUT21 Output 21
A9 OUT20 Output 20 B9 OUTI19 Output 19
A10 OUT18 Output 18 B10 OuUT17 Output 17
A11 OUT16 Output 16 B11 OUT15 Output 15
A12 OuUT14 Output 14 B12 OUT13 Output 13
A13 OUTI12 Output 12 B13 OUT11 Output 11
A14 OUT10 Output 10 B14 OuUTO09 Output 9
A15 OUTO08 Output 8 B15 OuUT07 Output 7
A16 OUT06 Output 6 B16 OUTO05 Output 5
A17 OuUT04 Output 4 B17 OuUTO03 Output 3
A18 OouT02 Output 2 B18 OUTO1 Output 1
A19 024V _5 Common ground 5 B19 024V _5 Common ground 5
A20 +24V 5 24V power supply 5 || B20 +24V 5 24 V power supply 5
Note: +24V_5 and 024V _5 are the common terminals for OUTO01 to OUT16.
+24V_6 and 024V_6 are the common terminals for OUT17 to OUT32.
(4) Output Signal Connector OUT2
The pin layout of the OUT2 connector is shown below.
No. Signal Remarks No. Signal Remarks
Name Name
A1 024V_8 Common ground 8 B1 024V_8 Common ground 8
A2 +24V_8 24 V power supply 8 || B2 +24V_8 24 V power supply 8
A3 OUT64 Output 64 B3 OUT63 Output 63
A4 ouT62 Output 62 B4 ouTe61 Output 61
A5 OUT60 Output 60 BS OUT59 Output 59
A6 OUTS58 Output 58 B6 OuUT57 Output 57
A7 OUTS56 Output 56 B7 OUTS55 Output 55
A8 OUT54 Output 54 B8 OUT53 Output 53
A9 OouT52 Output 52 B9 OUT51 Output 51
A10 OUT50 Output 50 B10 ouUT49 Output 49
AN OuUT48 Output 48 B11 ouT47 Output 47
A12 OuUT46 Output 46 B12 OuUT45 Output 45
A13 OUT44 Output 44 B13 OUT43 Output 43
A14 0ouT42 Output 42 B14 OUT41 Output 41
A15 OUT40 Output 40 B15 OUT39 Output 39
A16 OUT38 Output 38 B16 OuUT37 Output 37
A17 OUT36 Output 36 B17 OUT35 Output 35
A18 OUT34 Output 34 B18 OUT33 Output 33
A19 024V _7 Common ground 7 B19 024V_7 Common ground 7
A20 +24V_7 24V power supply 7 || B20 +24V_7 24 V power supply 7

Note: +24V_7 and 024V _7 are the common terminals for OUT33 to OUT48.
+24V_8 and 024V_8 are the common terminals for OUT49 to OUT64.




4.5 External I/O Signals and Connection Examples

4.5.3 Connection Example

The connection examples of the input/output connectors are shown below.

(1) Connection Example of an Input Signal Connector (IN1)

b
A20 ), +24V_1 T :._‘_

B20 ), +24V_1
Digital input _ﬁtﬁ_ lI é At |, IN16 ]
—% 511 ), IN15 a
% a1z ), IN14 -
—2 5o | N3 a
—% a13) IN12 -
—% a3 ), N1 a
—2 A14 ) INTO a
—9 14 ), INOY ]
—9 at5 ), INo8 a
—% 515 | o7 a
—® a16 ) IN0OB au
— 516 | NS a
— ar7 ) N0 a
— 517 | o3 .
—9 A1g ) INO2 ]

— 51g ] o

b
A2 ), +oav 2 T [

B2 ), +24v.2
Digitalinput | J¢¢ & [ T 0 s ), ING2 =
— s, e a
—% a0 ) N30 a
—® 54 | IN2o ]
—% a5 | 28 a
— s | me7 a
—% p6 ), IN26 a
— 5 | N2s a
R a
—% 5 | nes .
—% ns | N2 a
—% g ) N2t a
—% a0 ) IN20 a
— 5o | iN19 a
— ar0 ) IN18 .

— 1o ) N7

24 VDC

External
input
signal

24 VDC

External
input
signal

64-point /0 Module (JEPMC-MTD2310-E)
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4.5.3 Connection Example

(2) Connection Example of the Input Signal Connector (IN2)

b
A20 ), +24V_3 T I'_*_
B20 ), +24V_3
Digital input | J¢¥& | T U Att ), N8 -
—® g1q ), IN47 a
9 a12 ), IN46 -
12 ) IN45 a
9 A13 ) IN44 a
% 13 ) IN43 a
9 A4 ), IN42 -
—® 514 ), IN41 a
— A15 ) IN40 a
— % 15 ), IN39 a
—® a16 ) IN38 -
—9 16 ), IN37 a
—® A17 ) IN36 ]
—® 517 ), IN35 ]
—® a1g ) IN34 a
— p1g ), IN33
b
A2 +24V_4 " I'_“
B2 | +24v 4 I
Digital input _ﬂt{%_ lI é a3 | iNea
o —
—9% 3 ) IN63 -
P s ) INB2 a
94 ) IN61 -
—® A5 J, IN6O a
—9? 85 ) IN59 -
— a6 IN58 ]
—9® s ) IN57 ]
—9 A7 | IN56 a
9?7 IN55 -
—® a8 | IN54 a
—® g J IN53 a
—® a9 | IN52 a
—% go ) N5t -
—® A10 ), IN50 a
— B1o ), IN49

24 VDC

External
input
signal

24 VDC

External
input
signal



4.5 External I/O Signals and Connection Examples

Digital output _}

30

Digital output |

B20

(3) Connection Example of an Output Signal Connector (OUT1)

+24V_5

lAzo

+24V_5

A1

OouUT16

B11

OuUT15

A12

OouT14

B12

OuUT13

A13

OuUT12

B13

OuUT11

Al4

OuT10

B14

OuUT09

A15

OuUT08

B15

ouT07

A16

OuUT06

B16

OuUT05

A17

OouUT04

B17

OuUT03

A18

OuUT02

B18

OuTO1

= _qq Fuse A19

024V_5

Fuse blow
detection circuit

B19

024V_5

+24V_6

+24V_6 I

OuUT32

B3

OuUT31

A4

OuUT30

B4

ouUT29

A5

ouT28

B5

ouT27

A6

OuUT26

B6

OuUT25

A7

ouT24

B7

OouUT23

A8

0ouT22

B8

ouT21

A9

OuUT20

B9

OouUT19

A10

ouT18

ouT17

Fuse blow
detection circuit

024V_6

024V_6

24 VDC

External
output
signal

24 VDC

External
output
signal

Note: Connect a fuse appropriate for the load specifications in series with the load, to prevent any accident caused
by overload or to protect the output elements.

Failure to connect a fuse may result in fire, damage to equipment, or damage to the output circuits if there is a

load short-circuit or overload.

64-point /0O Module (JEPMC-MTD2310-E)
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4.5.3 Connection Example

(4) Connection Example of the Output Signal Connector (OUT2)

B20 r2V.7 {424 vDC
1
l A20), +24V_7 I
o ] A11), OUT48 Fuse
Digital output }3[{ =
_ _li_ B11 ), OUT47 :L s
A12 ), OUT46 :L s
B12 ), OUT45 :L s
A13), OUT44 @_5_0
B13 ), OUT43
L—=—1
A14), OUT42 O-=— External
B14), OUT41 output
L—=—e .
signal
A15), OUT40 :L s
B15), OUT39 D=
A16), OUT38 :L s
B16 ), OUT37 :L s
A17), OUT36
L——4
B17 ), OUT35 :L s
A18), OUT34
L—=—
B18), OUT33
L—=
3 _I:_‘ Fuse a1g9/ 024v_7
\ 4 I B19) 024v_7 I
Fuse blow
detection circuit
B2 +24V_8 : — 24 VDG
1 A2 +24V_8
. T ouTe4 Fuse
Digital output }31{ _L)L A3 O—=—s
1 B3 OouUT63
L—=—e
A4 ouT62
L—=—
B4 ouT61
L—=—1
A5 J, OUT60
L—=—9
B5 OuUT59
L—=—e
oUTS8 External
Ao O—=— output
B6 ) OUT57 O—= signal
A7 OouT56 O—=
B7 OuT55
L—=—o
A8 OouT54
(L—=—o
B8 ouT53
L—=—o
A9 OuUT52
L—=—9
B9 OuUT51
L—=—e
A10 ), OUT50 :L !
B10 J, OUT49 O—=
B _l:_‘ Fuse aq ] 024v_8
v B1 | 024v 8
Fuse blow
detection circuit

Note: Connect a fuse appropriate for the load specifications in series with the load, to prevent any accident caused
by overload or to protect the output elements.
Failure to connect a fuse may result in fire, damage to equipment, or damage to the output circuits if there is a
load short-circuit or overload.



4.5 External I/O Signals and Connection Examples

(5) Wiring Precautions
(a) Output Fuse

The external output circuit is not equipped with a built-in fuse. Connect a fuse appropriate for the load speci-
fications in series with the load, to prevent any accident caused by overload or to protect the output elements.

Failure to connect a fuse may result in fire, damage to equipment, or damage to the output circuits if there is
a load short-circuit or overload.

o

(?g xgg) Flywheel diode
N
A1
Induction
load Fuse
8 [ —
ouTo1 @ . ! |
N
A1
ouTo2 (A8 e [T er—s

24\
I &
—/—/— v

(b) Connection of induction load

When an induction load is connected to the external output circuit as shown below, connect a flywheel diode
in parallel to the induction load to reduce surge voltage. When an induction load of the external output circuit
is connected to the contact, connect the flywheel diode in parallel to the induction load to reduce surge volt-
age.

Failure to connect a flywheel diode may result in damage to the external output circuit.

The type of the flywheel diode must be changed according to the load specifications; however, the following
is recommended for general purposes.

» H14E Series (manufactured by HITACHI) or equivalent
L
y
24 VDC _
(12 VDC) Flywheel diode
InN

%l
Induction

load Fuse

outo1 1) o D o

N
2l

outoz G§—— —e— |—e—F—-e

1l

I 024V_5@
—/—/— v

64-point /0 Module (JEPMC-MTD2310-E)
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4.5.3 Connection Example

(c) Load with Large Inrush Current
When a load having large inrush current such as incandescent lamps is connected, use the following method
to reduce inrush current less than the maximum load current of the external output circuit.

Failure to observe the conditions for the maximum load current may result in damage to the output elements.
* Let a dark current of approx. 30% of rated current flow in the incandescent lamp.
* Attach a current limit resistor in series with the incandescent lamp.
L
'
24 DVC
(12 DVC)

Limit resistor

outo1 {19

ouT02 (A8 ——

resistor

024V_5@
Iﬁ v




4.6 Operation Details

4.6 Operation Details

Note: Refer to Appendix B for MECHATROLINK communication specifications.

4.6.1 Command Data

Command Format

Byte Command
0 CMD
1 WDC
2 CMD_CTRL
3
4 OUT DATA
5
6
7
8
9
10
11
12 Reserved (0)
13
14
15

(1) Command Data List

The command data for the MTD2310 Module are listed below.

Command Byte Number Name Contents
0 CMD Command code
1 WDC Watchdog data
2and3 CMD_CTRL Command control
4to 11 OUT_DATA Output data
12t0 15 Reserved (0) Reserved by system
(2) Command Data Details
(a) CMD
Command code Setting Range Setting Unit
(Byte 0) 20 (Hexadecimal) -
Descriotion Command code of standard I/O profile command
P DATA RWA (20 (hexadecimal)): Read data/Write data command (asynchronous)
(b) WDC
Watchdog Setting Range Setting Unit
(Byte 1) - -
o Watchdog data of standard 1/O profile command
Description
Not to be used

64-point /0 Module (JEPMC-MTD2310-E)
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4.6.2 Response Data

(c) CMD_CTRL

Command control Setting Range Setting Unit

(Bytes 2 and 3) - -

Command control for standard I/O profile command
Description Bit 3: ALM_CLR (Clear communication alarm/warning) is disabled when set to 0, and clears alarm
when set to 1

(d) OUT_DATA

Output data Setting Range Setting Unit
(Bytes 4 to 11) - -

Description | Output data

4.6.2 Response Data

Response Format

Byte Response
0 RCMD
1 RWDT
2 CMD_STAT
3
4 IN_DATA
5
6
7
8
9
10
11
12 Reserved (0)
13
14
15

(1) Response Data List
The response data for the MTD2310 Module are listed below.

Response Byte Number Name Description
0 RCMD Command code
1 RWDT Watchdog data
2,3 CMD_STAT Command status
4to0 11 IN_DATA Input data
12t0 15 Reserved (0) Reserved by system

4-22



4.6 Operation Details

(2) Response Data Details

(a) RCMD
Command code Setting Range Setting Unit
(Byte 0) 20 (Hexadecimal) -
Description Command code of standard I/O profile command
P DATA_RWA (20 (hexadecimal)): Read data/Write data command (asynchronous)
(b) RWDT
Watchdog Setting Range Setting Unit
(Byte 1) - -
. Watchdog data of standard 1/O profile command
Description
Not to be used
(c) CMD_STAT
Command status Setting Range Setting Unit
(Bytes 2 and 3) - -
Standard I/O Profile Command Status
Bit0: D ALM 0: Normal status, 1: Device in alarm status
Bit 1: D WAR 0: Normal status, 1: Device in warning status
Description Bit 2: CMDRDY 0: Command reception disabled, 1: Command reception enabled
Bit 3: ALM_CLR CMP 0: ALM_CLR command execution not completed, 1: ALM_CLR command
execution completed
Bit 8 to B: CMD_ALM Any value other than 0: Command error status
Bit C to F: COMM_ALM Any value other then 0: Communication error status
(d) IN_DATA
Input data Setting Range Setting Unit
(Bytes 4 to 11) - -
Description | Input data

64-point /0 Module (JEPMC-MTD2310-E)
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4.7.1 ID_CODE

4.7 MECHATROLINK-IIT Communications Related Information

4.7.1 ID_CODE

The MTD2310 Module returns values in conformity with MECHATROLINK-IIT communication specifica-
tions, using ID_CODE.

ID_CODE Table
ID_CODE Name Contents I\?ize f Supported/ Value
(Hexadecimal) (No. o Unsupported (Hexadecimal)
bytes)
00000000
01 Vendor ID Code Vendor-specific ID code 4 Supported (Yaskawa Electric Corpora-
tion)
02 Device Code Product-specific code 4 Supported 02400001
When the last three figures of
the unit version” are 100:
03 Device Versi Prod ion inf¢ i 4 S rted 00000100
evice Version roduct version information upporte When the last three figures of
the unit version” are 110:
00000110
Device Definition Information of the device defini-
04 . . tion file (MDI) version the prod- 4 Supported 00001000
(MDI) File version
uct supports
05 Exte'nded Address Number of extended addresses the 4 Supported 00000001
Setting product supports
06 Serial No. Product serial number 32 Unsupported -
10 Profile Type 1 Profil 1 th duct 4 Supported 00000030
u
rofile Type rofile type 1 the product supports pp (Standard 1/O profile)
1" Profile Version 1 E(r)(;file version 1 the product sup- 4 Supported 00000100
000000FF
This value indicates that the
4 Supported | ¢
12 Profile Type 2 Profile type 2 the product supports upporte product does not support the
profile type 2)
13 Profile Version 2 E(r:r’gle version 2 the product sup- |, Supported 00000000
000000FF
This value indicates that the
4 Supported | ¢
14 Profile Type 3 Profile type 3 the product supports upporte product does not support the
profile type 3)
15 Profile Version 3 ig‘fe version 3 the product sup- | 4 Supported 00000000
When the last three figures of
the unit version” are 100:
Minimum Value of | The minimum transmission cycle 000061A3
16 .. 4 Supported
Transmission Cycle | the product supports When the last three figures of
the unit version‘are 110:
000030D4
17 Max1m1.1m' Value of | The maximum transmission cycle 4 Supported 000C3500
Transmission Cycle | the product supports
18 Granula.rn'y of The transmission cycle granularity 4 Supported 00000003
Transmission Cycle | levels the product supports
Minimum Value of The minimum communication
19 Communication © um communicatio 4 Supported 000061A8
Cycle cycle the product supports




4.7 MECHATROLINK-III Communications Related Information

ID_CODE Table (cont'd)

ID_CODE Size | Supported Value
(Hex;decimal) Name Contents (No. of UnSFl)JFF))DOFted (Hexadecimal)
bytes)
Maximum Ve.llue of The maximum communication
1A Communication cycle the product supports 4 Supported 0061A800
Cycle
1B Nl.lm.ber of Trans- Number of transmission bytes for 4 Supported 00000002
mission Bytes the product
Nl'lm.ber of Trans- Currently set number of transmis-
1C mission Byte.s sion bytes for the product 4 Supported 00000002
(Current Setting)
Profile Type Profile type selected by CON-
D (Current}gz:lection) NECT cﬁilmand g 4 Supported 00000030
20 Sypppﬂed Commu- | Communication mode the prod- 4 Supported 00000007
nication Mode uct supports
21 MAC Address MAC address 4 Unsupported -
0000C079
00000001
00000000
30 List. of Supported List of the main commands the 3 Supported 00000000
Main Commands product supports 00000000
00000000
00000000
00000000
38 ISJlllsg onO iiﬂiﬁg:d If;Igt used with a standard 1/O pro ) Unsupported _
40 List of Common Not used with a standard I/O pro- 3 Unsupported _
Parameters file
4D50454A
544D2D43
31333244
80 Main Device Name | Main device name 32 Supported 00452D30
00000000
00000000
00000000
00000000
90 Sub Device 1 Name | Sub device 1 name 32 Unsupported -
98 Sub pevme ! Sub device 1 version 4 Unsupported -
Version
A0 Sub Device 2 Name | Sub device 2 name 32 Unsupported -
A8 Sub pevice 2 Sub device 2 version 4 Unsupported -
Version
BO Sub Device 3 Name | Sub device 3 name 32 Unsupported -
B8 Sub Device 3 Sub device 3 version 4 Unsupported -
Version

* Refer to the nameplate for the unit version.

64-point /0 Module (JEPMC-MTD2310-E)
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4.7.2 Virtual Memory

4.7.2 Virtual Memory

Data are stored in the virtual memory addresses as shown below.

Device Information Area

Address Contents Address Contents
0000 0000 to Not specified 0000 0080 to Supported communication mode
0000 0003 0000 0083
0000 0004 to Vendor ID code 0000 0084 to MAC address
0000 0007 0000 008B
0000 0008 to Device code 0000 008C to Not specified
0000 000B 0000 00BF
0000 000C to Device version 0000 00C0 to List of supported main commands
0000 000F 0000 OODF
0000 0010 to Device definition (MDI) file version 0000 00EO to List of supported subcommands
0000 0013 0000 OOFF
0000 0014 to Extended address setting 0000 0100 to List of supported common parame-
0000 0017 0000 O11F ters
0000 0018 to Serial No. 0000 0120 to Not specified
0000 0037 0000 O1FF
0000 0038 to Not specified 0000 0200 to Main device name
0000 003F 0000 021F
0000 0040 to Profile type 1 0000 0220 to Not specified
0000 0043 0000 023F
0000 0044 to Profile version 1 0000 0240 to Sub device 1 name
0000 0047 0000 025F
00000048 to Profile type 2 00000260 to Sub device 1 version
0000 004B 0000 0263
0000 004C to Profile version 2 0000 0264 to Not specified
0000 004F 0000 027F
0000 0050 to Profile type 3 0000 0280 to Sub device 2 name
0000 0053 0000 029F
00000054 to Profile version 3 0000 02A0 to Sub device 2 version
0000 0057 0000 02A3
0000 0058 to Minimum value of transmission cycle 0000 02A4 to Not specified
0000 005B 0000 02BF
0000 005C to Maximum value of transmission 0000 02C0 to .

Sub device 3 name

0000 005F cycle 0000 02DF
0000 0060 to Granularity of transmission cycle 0000 02E0 to Sub device 3 version
0000 0063 0000 02E3
0000 0064 to Minimum value of communication 0000 02E4 to .

Not specified
0000 0067 cycle 0000 OFFF
0000 0068 to Maximum value of communication 0000 1000 to .

Not specified
0000 006B cycle 0000 FFFF
0000 006C to Number of transmission bytes
0000 006F
0000 0070 to Number of transmission bytes
0000 0073 (current setting)
0000 0074 to Profile type (current selection)
0000 0077
00000078 to Not specified
0000 007F




4.8 Alarm/Warning Code List

4.8 Alarm/Warning Code List

The list of alarms and warnings that are generated by the MECHATROLINK communication function is as fol-

lows.

4.8.1 Alarm List

COMM . Alarm
Catego Alarm Code - Alarm Details Countermeasures
gory ALM Clearance
Occurs when communication Review the controller's commu-
A4l data was not received. nication settings.
Communication (éommunication A communications data size Check the communications wir-
Setting Error data size setting 0 error occurred two times in a ing and implement noise Possible
error) row after execution of the CON- | countermeasures.
NECT command was completed | Send the ALM_CLR command
(e.g., due to noise interference). | to restore normal operation.
Communica- A.E40 Occurs when an unsupported
tions Establish- (Transmission B transmission cycle is set on Review the controller's trans- Not possible
ment Error cycle setting reception of a CONNECT com- | mission cycle setting.
error) mand.
. Check the communications wir-
Result of noise or other causes . . .
. ing and implement noise
A.E60 after communications are estab- .
® . ) 9 lished when t i countermeasures. Possible
eception error ished when two consecutive
P . Send the ALM CLR command
reception errors occur. — .
to restore normal operation.
. Check the communications wir-
Result of noise or other causes . . .
. s ing and implement noise
Communica- A.E62 after communications are estab- .
; 8 . . countermeasures. Possible
tions Error (FCS error) lished when two consecutive
Send the ALM_CLR command
FCS errors occur. - .
to restore normal operation.
AE63 Result of noise or other causes | Check the communications wir-
(S' ehronous after communications are estab- | ing and implement noise
frzme not A lished when two consecutive countermeasures. Possible
received) failures to receive a synchronous | Send the ALM_CLR command
frame occur. to restore normal operation.
ABGA Occurs when initialization of the
B6 . communication LSI has failed. .
(Communica- 0 - Replace the module. Not possible
tions LSI error) Occurs when the communica-
System Error tion LSI has failed.
A.BF0
(Blown fuse 0 Occurs when a fuse has blown. | Replace the module. Not possible
error)

64-point /0 Module (JEPMC-MTD2310-E)
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4.8.2 Warning List

4.8.2 Warning List
(1) Communication Error (COMM_ALM)

. COMM_ . . Alarm
Category Warning Code ALM Warning Details Countermeasures Clearance
Result of noise or other
D A.960 '
Communication C L 5 causes after communica-
Alarm (Communication tions are established when a
error alarm) .
reception error occurs.
Result of noise or other
A.962 | causes after communica- Review the communication
(FCS error alarm) tions are established when | wiring and take counter- Possible
Communication an FCS error occurs. measures against noise.
Establishment Result of noise or other
Error A.963 causes after communica-
(Synchronous frame 3 tions are established when a
not received alarm) synchronous frame is not
received.
(2) Command Error (CMD_ALM)
. CMD_ . . Alarm
Category Warning Code ALM Warning Details Countermeasures Clearance
Occurs when the ID number
A94A 9 specified by ID_RD com- | Review the content of the
. (ID number alarm) mand is out of the valid ID | command data issued by the
Data Setting
Warning number range. controller. Refer to the set-
A.94B Occurs when data of a com- | ting conditions for each
’ lidd 9 mand other than ID_RD is command and parameter.
(Invalid data) out of the valid data range.
A.95B Occurs when an unsup-
Ui ted 8 orted command is ) .
E:OII:IEI;EZ; ¢ ?e ceived Review the content of the Automatically
i : command data issued by the cleared
Occurs at reception of a controller. Refer to the set-
c y A95F command other than those ting conditions for each
omman (Undefined 8 supported by command and parameter.
Warnlng Command) MECHATROLINK-III
specifications.
Occurs at reception of a
A9TA C command that cannot be Review the controller's

(Phase error)

processed in the current
phase.

command issue sequence.
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5.1 Overview

5.1 Overview

The Analog Input Module JEPMC-MTA2900-E (hereinafter referred to as the MTA2900 Module) has eight
channels for analog input. Three ranges of analog-input are available: Voltage -10 to +10 V, Voltage 0 to +10 V,
and Current 0 to 20 mA.

5.2 External Appearance and Configuration

5.2.1 External Appearance

_————
wQ O
aQ 0:-.0
wQ QOw

5.2.2 1/O and Status Indication
(1) LED Indicator

Indicator Indicator
Status when lit Status when unlit
Name Color
RUN @ Normal operation .
RUN Green (The channels are allocated while Overation beine stopped
executing the DATA RwO P & stopp
command)
(2) Bus Coupler Status Indicator
Indicator Indicator Indicator Status when ON Remarks
Code Name Color
RDY Green The microprocessor for control is operating nor- CPU 10
D1 mally. -
M_ERR Red Lights up or flashes at occurrence of failure. CPU _I/O
CN Green MECHATROLINK-III connection is established. CPU_I/O
D2 Lights up of flashes at occurrence of
Red
ER € MECHATROLINK-IIT communication error. CPU_IO
D3 LK1 Green Linked to MECHATROLINK connector CN3A PHY port2
LK2 Green Linked to MECHATROLINK connector CN3B PHY portl

Analog Input Module (JEPMC-MTA2900-E)
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5.2.3 MECHATROLINK-IIT Connectors

(3) Status Indication Details

LED Indicator Status

Classification Indication Meaning
RDY | M_ERR | CN [ ER | LK1 | LK2
©) ° - - - — | Hardware reset status I this state remains
N | unchanged 10 seconds after
orma power-on, there is a hard-
Status O O - - - - Initialization in progress ware failure.
® O - - - - Normally executing Normal
O - - - - Occurrence of serious failure An error was d.e tected by
the watchdog timer.
The number of flashes indicates the
type of hardware error:
2: RAM diagnostic error
0O * _ _ B B 3: ROM diagnostic error An error was detected
4: CPU function diagnostic error during self-diagnosis.
Error Status 5: FPU function diagnostic error
6: Communication ASIC diagnosis
error
The number of flashes indicates the
type of software error.
. .. . An error was detected in the
[ * - - - - 2: Transmission cycle setting error
. . software.
3: Station address setting error
4: Watchdog timeout
Alarm ® - - - - 1/O error An I/O error was detected.
Communication with
[ O - - ° -
LINK1 busy LINK] enabled
MECHATRO — -
Communication with LINK
[ O - - - )
LINK LINK 2 busy 2 enabled
Communica- C Fry— :
tions L4 O o - - - Connection established onnection to The master
device is established.
o O - ® - - Occurrence of communication error | —

Note: O: Unlit, ®: Lit, *: Flashes, — Not specified

5.2.3 MECHATROLINK-III Connectors

Connect the MECHATROLINK-III cable.
M-IT —

I e—

J oL

LIEC

FL

]




5.2 External Appearance and Configuration

5.2.4 1/0 Connectors

Connect an MTA2900 Module and external I/O signals with I/O cables.

CNi

o Uéj

O|:|\ — / |:|IO

N2

5.2.5 Station Number Selection Switch
Set the MECHATROLINK-III station number.

The setting range is 3 to EF (hexadecimal).

When multiple modules are connected, make sure there is no duplication of station numbers.

0| )|
XI61 | [

SW

2

NESS
X160 o

5.2.6 Operation Switch

Select the CPU operating conditions when the power is turned on.

suP( [m
INT| [T [sW
mooPGn | f
TEST|

ON

5.2.7 External Wiring Terminals

POWER

DC24v

DC ov

©)

Terminal .
Function
Name
DC24V +24 VDC
DCOV 0VDC
FG Protective grounding

terminal

Analog Input Module (JEPMC-MTA2900-E)
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5.3.1 Method

5.3 Mounting an MTA2900 Module

5.3.1 Method

There are two methods for mounting an MTA2900 Module.
* Using DIN rail (standard)
 Using screws
(1) DIN Rail Mounting
(a) DIN Rails and Spacer

Several types of DIN rails are available: with 7-mm to 15-mm gap from the mounting base as shown in the
following diagram. If mounting an MTA2900 Module using DIN rail with 10 mm gap, install a spacer on the
rear of the MTA2900 Module near the bottom to protect the MTA2900 Module from vibration and shock.

Distance from mounting surface: 7.0to 15 mm
_’ <_ For a 10-mm Gap

: DIN rail
Installation plate ————p

L i:::::é::'

O

[ O
DIN rail ———p— o) Hﬂ ARAAARARAAN
@ S < Spacer

(b) Procedure for Mounting to DIN Rail

Use the following procedure to attach the DIN rail mounting parts to the MTA2900 Module and then mount
the MTA2900 Module to the DIN rail.

1. Pull the DIN rail mounting clips down to release them.




5.3 Mounting an MTA2900 Module

B Fixing a DIN Rail

Make sure to fix a DIN rail at 300 mm or less pitch as shown in the figure below.

P CO CO A O O AXD

:«—— 300 mm or less ——»:e—— 300 mm or less —:

2. Hook the MTA2900 Module to the top of the DIN rail (a), and then push the MTA2900 Module towards
the mounting base to secure it in place (b).

(b)

3. Push the DIN rail mounting clips to lock them in place.

v

= =

*

End plate

This completes the installation procedure.

Analog Input Module (JEPMC-MTA2900-E)
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5 Analog Input Module (JEPMC-MTA2900-E)
5.3.1 Method

(2) Screwed Method

Use a panel mounting clamp model JEPMC-OP2400-E (optional) by the following procedure to mount an
MTA2900 Module on the panel.

1. Release the DIN fixing lock (one) at the center of the panel mounting clamp.

Convex clamp (x1

DIN fixing
lock position (x1)

7T

B 1n
d H—-- When locked
~~ When released
Panel mounting clamp

2. Insert one convex portion at the top of the panel mounting clamp into the hole of the MTA2900 Module
case.

F%
=

—
—
——
—
—
—
—_—
- ]

@?;;/‘/

_
p—

T /
3. Push the clamp as indicated by an arrow above onto the MTA2900 Module case and use the DIN fixing
lock to fix MTA2900 Module.

4. Push the MTA2900 Module mounted clamp onto the mounting plate as shown in the figure below, and use
four mounting screws to firmly secure the clamp.

(@7 =@
@O Om=
w0 O
O
O
O
d |-
. Ll

Mounting screw
(M4 Phillips)

Use the screwdriver with this portion
of a driver not less than 10 cm.

Note: Vertically mount it on the wall as shown in the figure above.



5.3 Mounting an MTA2900 Module

5.3.2 Mount Direction

Be sure to mount the MTA2900 Module from the front using a DIN rail or panel mounting clamp.

View from front,
when attached

IMTA2900 WYASKAHA
wQ Quem

aQ O= 0

wQ Quwe

g
2
0]

e[| oL

Analog Input Module (JEPMC-MTA2900-E)
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5.3.3 Space Required for Mounting an MTA2900 Module

5.3.3 Space Required for Mounting an MTA2900 Module

Install MTA2900 Module so that enough space is left around it as shown in the following figure:

* Mount condition

» Vertical and horizontal directions: 20 mm or more

20 mm or more

MTA2900 77 YASKAWA
rQ Qm""‘@

20 mm or more

4 —>

20 mm or more

4+“—>

g
o[ —1

gq— 28 38

20 mm or more



5.4 Specifications

5.4 Specifications

5.4.1 General Specifications

The general specifications of MTA2900 Module are shown below.

Iltem Specifications

Ambient Operating 0°C to 55°C

Temperature

Ambient Storage 25°C to 85°C

Temperature
Environmental ﬁT:}:iE;Operatmg 30% to 95%RH (with no condensation)
Conditions Ambient Storage

- 9 5% to 95%RH (with no condensation)

Humidity

Pollution Level Pollution level 2 (conforming to JIS B 3502)

Corrosive Gas There must be no flammable or corrosive gas.

Operating Altitude 2,000 m above sea level or lower

Conforming to JIS B 3502:
o ) 10 to 57 Hz with single-amplitude of 0.075 mm

Vibration Resistance ] ] )
Mechanical 57 to 150 Hz with fixed acceleration of 9.8 m/s
Operating 10 sweeps each in X, Y, and Z directions (sweep time: 1 octave/min.)
Conditions Conforming to JIS B 3502:

Shock Resistance Peak acceleration of 147 m/s? (15 G) twice for 11 ms each in the X, Y,

and Z directions
Electrical . . Conforming to EN 61000-6-2, EN 61000-6-4, EN 55011 (Group 1,
Operating Noise Resistance
" ClassA)

Conditions
nstallati Ground Ground to 100 Q max.
nsta .atlon Cooling Method Natural cooling
Requirements > —

Mounting Direction See 5.3 Mounting an MTA2900 Module.
Compliant Standards UL, CSA, and CE

Analog Input Module (JEPMC-MTA2900-E)
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5.4.2 Performance Specifications

5.4.2 Performance Specifications
(1) Hardware Specifications

5-12

The hardware specifications of the MTA2900 Module are shown below.

ltem Specifications
Name Analog input module
Abbreviated Name MTA2900
Model JEPMC-MTA2900-E
Power Supply Section Input Voltage 24 VDC (£20%)
(POWER-CN) Current Consumption 0.5 A max.
Communication
Interfaces Communication Standards MECHATROLINK-III
(CN3A/CN3B)
Number of Channels 8 (4 channels per connector X 2)
Setting of the channels used 1 to 8 channels (optional)
Insulation Between channels: Non-insulated
Analog Input Range -10t0+10V [ 0to+10V 0 to 20 mA
Max. Rated Input +15V 130 mA
Input Impedance 20 kQ 250 Q
g‘git'%% '(”gm 1oN2) Resolution ig }’;78 6() 3127610 | 15 pits (0 to +31276)
Absolute Accuracy ' 100 mV max. 0.3 mV max.
25°C "2 40.1% (£10 mA) E—;OOI(:/; mA)
Accuracy
0 to 55°C +0.3% (£30 mA) £0.3%
(£0.06 mA)
Input Conversion Time " 1.4 ms max.

* 1. Indicates the values if the offset and gain are not adjusted.

* 2. Indicates the values if the offset and gain are adjusted.

* 3. Input conversion time = Delay caused by input filter (1 ms max.) + (50 pus X Number of channels used)
Delay time caused by the input filter peaks at 1 ms between —10 V and + 10 V.

Note: Use a 24-VDC power supply with double or reinforced insulation.




5.4 Specifications

(2) Switch Specifications
The specifications of the switches provided on the MTA2900 Module are as follows.
(a) SW1
The SW1 switch sets the CPU operation mode at power-on.

Note: The SW1 setting is read at power-on. If the setting is changed after power-on, the descriptions in the
table below will not be applicable.

Device Name | Setting Operation Default Remarks
Code
ON SYSTEM load ON: The MTA2900 Module will start running
S1-4 SUP OFF | in a mode where the firmware version can be

OFF | Normal run upgraded.

* S1-2 set to OFF and S1-3 set to ON: The

ON Parameter initialization parameters will be initialized to the factory
defaults at startup. However, the settings

S1-3 INIT OFF written in the nonvolatile memory will be
kept unchanged.

OFF Normal run * Both S1-2 and S1-3 set t(.) ON: Both th'e
parameters and nonvolatile memory will be
initialized to the factory defaults.

ON i inati i - i ini-

s12 | MODE Function selection OFF I'Jse.d in comblnathn with S1-3 setting to ini

OFF tialize the nonvolatile memory.

ON

S1-1 TEST OFF Reserved by system OFF | Used for final adjustment before shipment.
(b) SW2
The SW2 switch sets the station address of MTA2900 Module as a slave device of the MECHATROLINK-IIT
network.
Device Code Name Setting Range Operation Initial Setting Remarks
S2 x16' OtoF Station a('id.ress 0 F cannot be used.
(Upper digit)
Station address
0 3 _
S3 x16 OtoF (Lower digit)

Analog Input Module (JEPMC-MTA2900-E)
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5.4.2 Performance Specifications

(3) Input Characteristics

The input characteristics table corresponding to the analog input value, voltage and current mode are as follows,
shown along with the input characteristic drawings.

(a) Input Characteristics and Corresponding Modes

. Voltage mode 1 | Voltage mode 2 | Current mode
Analog input value
-10Vto+10V Oto+10V 0 to 20 mA
-10.5V -32768 - -
-10.0V -31276 - -
-5.0V -15638 - —
0.0V (0.0 mA) 0 0 0
+5.0V (10 mA) 15638 15638 15638
+10.0 V (20 mA) 31276 31276 31276
+10.5V (21 mA) 32767 32767 32767

Note: If the voltage exceeds +10.0 V, the linearity is not guaranteed.

(b) Voltage Mode 1 (-10 V to +10 V)

A

32767
31276

Input register

v

0V Analog input— 19 v
105V

-31276
-32768

(c) Voltage Mode 2 (0 V to +10 V) and Current Mode (0 to 20 mA)

A

32767
31276

T

Input register

10.5V
21 mA)

\4

ov Analog input —
10V
(20 mA)



5.4 Specifications

5.4.3 MECHATROLINK-III Communication Specifications

The general specifications of MECHATROLINK-III communications are given below.

ltem

Specifications

Communications Protocol

MECHATROLINK-III

Classification

Slave

Station Address Setting Range

03 to EF (hexadecimal)

Transmission Speed

100 Mbps

Supported Transmission Cycles

0.125ms"", 0.25 ms, 0.5 ms, 1 ms to 8 ms (granularity: 0.5 ms)

Number of Bytes per Station for
Cyclic Communications

32 bytes

Supported Communication
Methods

Cyclic communications, event-driven communications,

message communications

Supported Profile

Standard 1/O profile

Supported Commands

Cyclic communications

NOP, PRM_RD, PRM_WR*2 ID RD, CONFIG,
ALM _RD, ALM CLR, SYNC_ SET, CONNECT,
DISCONNECT, PPRM_RD, PPRM_WR™?,
MEM _RD, MEM_ WR*2,

DATA_RWA, DATA RWS

Event-driven
communications

NOP, ID RD, ALM_RD, CONNECT, DISCON-
NECT, MEM _RD

Message communications

Read memory content, Write memory content,
Read memory content: non contiguous, Write
memory content: non contiguous, Read maximum

message size

* 1. Set the communication cycle to 250 us or more when the transmission cycle is set to 125 us.
* 2. The value written by PRM_WR, PPRM_WR, MEM_WR commands, or tool (IOWin) to the volatile or nonvol-
atile memory will be validated immediately.

Analog Input Module (JEPMC-MTA2900-E)
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5 Analog Input Module (JEPMC-MTA2900-E)

5.5.1 Specifications of Connection Cables and Connectors

5.5 External I/O Signals and Connection Example

5-16

(1) Connectors

5.5.1 Specifications of Connection Cables and Connectors

Name

Connector
Name

No. of

Connector Model

Pins

Module

Cable

Manufacturer

Analog Input
Connectors

CN1/CN2

26

10226-52A3PL

» Connector
10126-3000PE

* Shell
10326-52A0-008
(Screw lock type),
10326-52F0-008
(One-touch- lock type)

3M Japan
Limited

(2) Standard Cable Models and Appearance

Name Model Length Appearance (JEPMC-W6081-00-E)
JEPMC-W6081-05-E | 0.5m CN1 CN2
NP : JEPMC-W6081-00-E Mark tube (Label)
Cable for
MTA2900 JEPMC-W6081-10-E I m : . _
Modu|e i 00se wires
JEPMC-W6081-30-E 3m L | 150 |




5.5 External I/O Signals and Connection Example

(3) Standard Cable Wiring Chart
The wiring chart of the loose wires of the JEPMC-W6081-000-E standard cable is shown below.

CN1 CN2
. . Wire Color Dot Color Dot Mark Mark Tube
26-pin Terminal No.
(Label)
1 Gray Red - V1
Gray Black - GlV
2 Orange Black - GIA
3 Orange Red - Al
14 Yellow Red DP1
16 Yellow Black DNI1
4 Pink Red V2
Pink Black G2V
5 Yellow Black G2A
6 Yellow Red A2
17 White Red DP2
19 White Black DN2
7 White Red V3
White Black G3vV
8 Gray Black G3A
9 Gray Red A3
20 Gray Red DP3
22 Gray Black DN3
10 Orange Red V4
Orange Black G4V
M Pink Black G4A
12 Pink Red A4
23 Orange Red DP4
25 Orange Black DN4
FG Braided shielded twisted-pair wire -

Analog Input Module (JEPMC-MTA2900-E)
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5 Analog Input Module (JEPMC-MTA2900-E)

5.5.2 Connector Pin Layouts

5.5.2 Connector Pin Layouts

The pin layouts and each terminal function of the CN1 and CN2 connectors of the MTA2900 Modules are

described below.

(1) Connector CN1

(a) Pin Layout at Connection Side

§ gy 1] v 14 | MDP1
1,1
- : - : 2 | &1 15 (G1)
| i | i 3 A1 16 | MDN1
: : : : 4 V2 17 | MDP2
gl 5 | G2 18 (G2)
Te g 6 A2 19 [ MDN2
7 V3 20 | MDP3
8 | G3 21 (G3)
9 A3 22 | MDN3
10 V4 23 | MDP4
1 | G4 24 (G4)
12 A4 25 | MDN4
13 (NC) 26 (NC)
(b) Terminal Functions
No. Signal Function No. Signal Function
Name Name
1 V1 Voltage input 1 14 MDP1 Mode selection terminal 1
2 Gl Ground 1 15 (G1) (Ground 1)
3 Al Current input 1 16 MDNI1 Mode selection terminal 1
4 V2 Voltage input 2 17 MDP2 Mode selection terminal 2
5 G2 Ground 2 18 (G2) (Ground 2)
6 A2 Current input 2 19 MDN2 Mode selection terminal 2
7 V3 Voltage input 3 20 MDP3 Mode selection terminal 3
8 G3 Ground 3 21 (G3) (Ground 3)
9 A3 Current input 3 22 MDN3 Mode selection terminal 3
10 V4 Voltage input 4 23 MDP4 Mode selection terminal 4
11 G4 Ground 4 24 (G4) (Ground 4)
12 A4 Current input 4 25 MDN4 Mode selection terminal 4
13 | (NO) - 26 | (NO) -




5.5 External I/O Signals and Connection Example

(2) Connector CN2
(a) Pin Layout at Connection Side

g2y 1| vs 14 | MDP5
1.1
1 : 1 : 2 G5 15 (G5)
| i | i 3 A5 16 | MDN5
: : : : 4 V6 17 | MDP6
Ighy 5 | Ge 18 (GB)
Tofg 6 A6 19 | MDNG6
7 V7 20 | MDP7
8 | &7 21 (G7)
9 A7 22 | MDN7
10 V8 23 | MDP8
1 | G8 24 (G8)
12 A8 25 | MDN8
13 (NC) 26 (NC)
(b) Terminal Specifications
No. i‘g:;l Function No. i‘g::: Function
1 V5 Voltage input 5 14 MDP5 Mode selection terminal 5
2 G5 Ground 5 15 (G5) (Ground 5)
3 A5 Current input 5 16 MDNS5 Mode selection terminal 5
4 A Voltage input 6 17 MDP6 Mode selection terminal 6
5 G6 Ground 6 18 (G6) (Ground 6)
6 A6 Current input 6 19 MDNG6 Mode selection terminal 6
7 \' Voltage input 7 20 MDP7 Mode selection terminal 7
8 G7 Ground 7 21 (G7) (Ground 7)
9 A7 Current input 7 22 MDN7 Mode selection terminal 7
10 V8 Voltage input 8 23 MDP8 Mode selection terminal 8
11 G8 Ground 8 24 (G8) (Ground 8)
12 A8 Current input 8 25 MDNS Mode selection terminal 8
13 (NC) - 26 (NC) -

Analog Input Module (JEPMC-MTA2900-E)
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5 Analog Input Module (JEPMC-MTA2900-E)
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5.5.3 Circuit Configuration and Connection Example

5.5.3 Circuit Configuration and Connection Example
(1) MTA2900 Module Circuit Configuration

Voltage input -, Multiplexer
710 kQ
Current input 2, 3 -
(CPE :
Mode <9
710 kQ
Ground GND
Voltage input > +5V
710 kQ
Current input 9 -
19 +
9
Mode <
9
710 kQ L Photocouplli Internal
Ground > AID circuit
: Converter SZ::K
A
CH8
Voltage input > 10
710 kQ
Current input 9 - +5V
25 +
9
e w1
K 15V < DC/DC
10 k2 i Converter
Ground >, r @
oV oV




5.5 External I/O Signals and Connection Example

(2) MTA2900 Module Connection Example (CN1/CN2)

Voltage input mode

Current input mode

Note: 1. Use a standard cable (JEPMC-W6081-000-E) to connect the MTA2900 Module to an external device.
Use the junction-terminal block, because the distances between each external device and the module will

External device

Junction-terminal block

MTA2900 Module

. ! _— 1
| : i i E E 4 2
| ! i e’

i FG :—T 1 3
I H H '
L 1010 +10 Vi -
I J 1 1
4 16
External device Vo'
i '''''''''''' | - :’I\ 4
: ) —
| — e
| FG : I 6
| I %
;. -10to +1OVJ! QIJ
N 17
4 19
- o
pe 7
e A 8
External device Yo ?
T ! “I 9
| 1 Y i/
: i Sow SV
| . 4 22
| Oto+20mA | Y
R — i I 10
4 1
External device Vo ?
it ! I 12
| 1 — %
: ! S SOV
| FG :4 I 23
| [ %
; 0to+20mA | VT—ZS

vary.

2. Ground the cable shield between the external devices and the junction-terminal block on the external-

device side.

» Using with Voltage Input Mode 1 and 2

Open each mode-selection terminal, terminals 1 to 8, and do not connect to the current-input terminals 1 to 8.

 Using with Current Input Mode

Short-circuit each mode-selection terminal, terminals 1 to 8, and do not connect to the voltage-input termi-

nals 1 to 8.

Voltage input 1/5
Ground 1/5

Current input 1/5

) Mode selection 1/5

Voltage input 2/6
Ground 2/6

Current input 2/6

) Mode selection 2/6

Voltage input 3/7
Ground 3/7

Current input 3/7

) Mode selection 3/7

Voltage input 4/8
Ground 4/8

Current input 4/8

) Mode selection 4/8

FG (Connector shell)

Analog Input Module (JEPMC-MTA2900-E)
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5 Analog Input Module (JEPMC-MTA2900-E)

5.6.1 Parameter List

5.6 Parameter Settings

5.6.1 Parameter List
The parameters required to set for the MTA2900 Module are listed below.

These parameters can be set using the IOWin. For details, refer to 2.5.1 Editing Parameters.

Parameter No. .
. Data Size -
(Hexadecimal) Parameter Name Description
(Number of bytes)
n = channel No.
Specifies the input mode in which
2

0n00 Input mode the channel is used.

0n02 2 Offset Specifies the offset value.

0n03 2 Gain Specifies the gain value.

Values written by PRM_WR, PPRM_WR, or MEM_WR commands, or with a tool (MPE720 or IOWin) to the
volatile or nonvolatile memory will be validated immediately.

IMPORTANT

5.6.2 Parameter Details
(1) Input Mode Setting

5-22

Parameter No. Data Size Setting Setting
. . Default
(Hexadecimal) (Number of bytes) Range Unit
Input mode 0n00
2 0to3 - 0
n = channel no.
Specifies the input mode for the channel specified by channel no.
0: Channel not used (default) - No input from the channel
Description 1: Voltage mode 1 - Analog input range: —10to + 10 V
2: Voltage mode 2 - Analog input range: 0 to +10 V
3: Current mode - Analog input range: 0 to 20 mA
(2) Offset
Parameter No. Data Size Setting Setting
) . Default
Offset (Hexadecimal) (Number of bytes) Range Unit
O0n02 ) -9999 to B 0
n = channel no. +9999
L Specifies the offset value for the channel specified by channel no.
Description . . .
For details, refer to 5.6.3 (2) Setting the Offset/Gain.
(3) Gain
Parameter No. Data Size Setting Setting
. . Default
Gain (Hexadecimal) (Number of bytes) Range Unit
0n03
iy 2 0 to +9999 - 1000
n = channel no.
Description Specifies the gain value for the channel specified by channel no.
For details, refer to 5.6.3 (2) Setting the Offset/Gain.




5.6 Parameter Settings

5.6.3 MTA2900 Module Settings

This section describes the items to be set in parameters after connecting the MTA2900 Module.

(1) Setting the Input Mode

The MTA2900 Module has three input modes:
» Voltage Mode 1 (Input range: -10 V to +10 V)
* Voltage Mode 2 (Input range: 0 V to +10 V)
* Current Mode (Input range: 0 mA to 20 mA)

The input mode for each channel must be selected both on the hardware (connection) and in the software (param-
eter). Both settings must match.

For information on the hardware setting, refer to 5.5.3 (2) MTA2900 Module Connection Example (CN1/CN2).

(2) Setting the Offset/Gain

The offset/gain settings do not usually require adjustment. The MTA2900 Module is adjusted before shipment so
that the input register value appropriate for the specified voltage (current) range is input. If more precise adjust-
ments are required, use the following procedure to adjust the offset/gain:

1. Send a DATA_RWA command (asynchronous) or DATA RWS command (synchronous) from the host
controller to the MTA2900 Module.

2. Change the voltage of the external device connected to the channel for which offset/gain value to be
adjusted, to 0 V, 5V, and 10 V (when the input mode is set to Voltage Mode 2 (analog input range: 0 to
+10 V)). Check the analog input value in the response data for the DATA RWA or DATA RWS com-
mand.

3. Set (adjust) the offset/gain parameter of the channel using the PPRM_WR command.

4. Repeat steps 1 to 3 for all channels to be used.
Note: 1. For the analog input value for channel #n, the offset and gain adopted data value (A/D conversion value)
received from the MTA2900 Module is stored.
Analog input value of channel #n = A/D conversion value X gain + offset
2. The default values of offset and gain are as follows:
Offset: 0000
Gain: 1.000
Therefore, if offset/gain adjustment is not conducted, the analog input value of channel #n will be equal to
A/D conversion value.

(3) Initializing Parameters to Default Values

* Initializing parameters to default values
Set INIT of SW1 to ON, and then restart the power.

* Initializing parameters written in nonvolatile memory to default values
Set MODE and INIT of SW1 to ON, and then recycle the power.
Note: After initialization, reset INIT of SW1 to OFF. If INIT of SW1 is left ON, the parameters will be initialized
every time the power is restarted.

Analog Input Module (JEPMC-MTA2900-E)
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5 Analog Input Module (JEPMC-MTA2900-E)

5.7.1 Command Data

5.7 Operation Details

Note: Refer to Appendix B for MECHATROLINK communication specifications.

5.7.1 Command Data

Command Format

Byte Command

CMD

WDC

CMD_CTRL

ol ol 2| 3| o o N| o o A w| N =]

—
N

-
()]

N
»

—_
~

Reserved (0)

-
oo

-
©

N
o

N
-

N
N

N
w

N
S

N
(&)

N
(e}

N
~

N
o]

N
©

w
o

w
-

(1) Command Data List

The command data for the MTA2900 are listed below.

Command Byte Number Name Contents
0 CMD Command code
1 WDC Watchdog data
2and 3 CMD_CTRL Command control
4 to 31 Reserved (0) Reserved by system

5-24




5.7 Operation Details

(2) Command Data Details

(a) CMD
Command code Setting Range Setting Unit
(Byte 0) 20, 21 (Hexadecimal) -

Command code of standard I/O profile command
Description DATA_RWA (20 (hexadecimal)): Read data/Write data command (asynchronous)
DATA_RWS (21 (hexadecimal)): Read data/Write data command (synchronous)

(b) WDC
Watchdog Setting Range Setting Unit
(Byte 1) - -

_ Watchdog data of standard 1/O profile command
Description . . .
Used to establish synchronous communication and for detection of out-of-sync state.

(c) CMD_CTRL

Command control Setting Range Setting Unit
(Bytes 2 and 3) - -
Control for standard I/O profile command

Description Bit 3: ALM_CLR (Clear communication alarm/warning) is disabled when set to 0, and clears alarm
when set to 1

(d) Reserved

Reserved Setting Range Setting Unit
(Bytes 4 to 31) - -
Description | Not to be used.

Analog Input Module (JEPMC-MTA2900-E)
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5 Analog Input Module (JEPMC-MTA2900-E)

5.7.2 Response Data

5-26

5.7.2 Response Data

Response Format

Byte Response
0 RCMD
1 RWDT
:23 CMD_STAT
4 Channel #1
5 Analog input value
6 Channel #2
7 Analog input value
8 Channel #3
9 Analog input value
10 Channel #4
11 Analog input value
12 Channel #5
13 Analog input value
14 Channel #6
15 Analog input value
16 Channel #7
17 Analog input value
18 Channel #8
19 Analog input value
20
21
22
23
24
25 Reserved (0)
26
27
28
29
30
31




5.7 Operation Details

(1) Response Data List

The response data for the MTA2900 Module are listed below.

Response Byte Number Name Description
0 RCMD Command code
1 RWDT Watchdog data
2,3 CMD_STAT Command status
Ch; 1 #1
4,5 anne . Analog input value of channel #1
Analog input value
Ch; 1#2
6,7 anne . Analog input value of channel #2
Analog input value
Ch 1#3
8,9 anne . Analog input value of channel #3
Analog input value
Ch; 1 #4
10, 1 anne . Analog input value of channel #4
Analog input value
Ch; 1 #5
12,13 anne . Analog input value of channel #5
Analog input value
Ch 1 #6
14,15 anne . Analog input value of channel #6
Analog input value
Ch; 1 #7
16, 17 anne . Analog input value of channel #7
Analog input value
Ch 1 #8
18, 19 anne . Analog input value of channel #8
Analog input value
20 to 31 Reserved (0) Reserved by system

(2) Response Data Details

(a) RCMD
Command code Setting Range Setting Unit
(Byte 0) 20, 21 (Hexadecimal) -

Command code of standard I/O profile command
Description DATA RWA (20 (hexadecimal)): Read data/Write data command (asynchronous)
DATA RWS (21 (hexadecimal)): Read data/Write data command (synchronous)

(b) RWDT
Watchdog Setting Range Setting Unit
(Byte 1) - -

- Watchdog data of standard 1/O profile command
Description . . .
Used for synchronous communication establishment and detection of out of sync state.

(c) CMD_STAT
Command status Setting Range Setting Unit
(Bytes 2 and 3) - -

Standard /0O Profile Command Status
Bit0: D ALM 0: Normal status, 1: Device in alarm status
Bit 1: D WAR 0: Normal status, 1: Device in warning status
Description Bit2: CMDRDY 0: Command reception disabled, 1: Command reception enabled
Bit3: ALM_CLR CMP 0: ALM_ CLR command execution not completed, 1: ALM CLR command
execution completed
Bit 8 to B: CMD_ALM Any value other than 0: Command error status
Bit C to F: COMM_ALM Any value other then 0: Communication error status

Analog Input Module (JEPMC-MTA2900-E)
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5 Analog Input Module (JEPMC-MTA2900-E)

5.7.3 Command Data/Response Data Processing Timing

(d) Channel #1 to #8 Analog Input Value

Channel #n analog input value
(Byte 4 to 11)

Setting Range

Setting Unit

Voltage mode 1:
-31276 to + 31276
Voltage mode 2:
0to 31276
Current mode:
0to 31276

Description | Used to monitor analog input value after A/D conversion.

5.7.3 Command Data/Response Data Processing Timing

The latest analog input value at reception of the command is set in the response data.




5.8 MECHATROLINK-III Communications Related Information

5.8 MECHATROLINK-IIT Communications Related Information
5.8.1 ID_CODE

The MTD2310 Module returns values in conformity with MECHATROLINK-III communication specifica-

tions, using ID_CODE.

ID_CODE Table
ID_CODE Name Contents l\?ize f Supported/ Value
(Hexadecimal) (No. o Unsupported (Hexadecimal)
bytes)
00000000
01 Vendor ID Code Vendor-specific ID code 4 Supported (Yaskawa Electric Corpora-
tion)
02 Device Code Product-specific code 4 Supported 02400002
03 Device Version Product version information 4 Supported 00000100
Device Definition Information of the device defini-
04 viee - . tion file (MDI) version the prod- 4 Supported 00001000
(MDI) File version
uct supports
05 Exte?nded Address | Number of extended addresses the 4 Supported 00000002
Setting product supports
06 Serial No. Product serial number 32 Unsupported -
10 Profile Type 1 Profil 1 th d 4 Supported 00000030
u
rofile Type rofile type 1 the product supports pp (Standard /O profile)
1 Profile Version 1 ;gigﬂe version I the product sup- | Supported 00000100
000000FF
This value indicates that the
4 Supported | ¢
12 Profile Type 2 Profile type 2 the product supports upporte product does not support the
profile type 2)
13 Profile Version 2 ;‘;tf;‘le version 2 the product sup- | 4 Supported 00000000
000000FF
This value indicates that the
4 Supported | ¢
14 Profile Type 3 Profile type 3 the product supports upporte product does not support the
profile type 3)
15 Profile Version 3 ;:r)tt;ﬂe version 3 the product sup- 4 Supported 00000000
16 Mlnlmqm .Value of | The minimum transmission cycle 4 Supported 000030D4
Transmission Cycle | the product supports
17 Max1m1.1m. Value of | The maximum transmission cycle 4 Supported 000C3500
Transmission Cycle | the product supports
18 Granula.rlt.y of The transmission cycle granularity 4 Supported 00000002
Transmission Cycle | levels the product supports
Minimum Value of The minimum communication
19 Communication 4 Supported 000061A8
cycle the product supports
Cycle
Maximum Value of The maximum communication
1A Communication 4 Supported 0061A800
cycle the product supports
Cycle
1B Ngmber of Trans- Number of transmission bytes for 4 Supported 00000010
mission Bytes the product
Number of Trans- Currently set number of transmis-
1C mission Bytes iun‘;’) ty Sfe ) t;‘l re (;’ ta STs 4 Supported 00000010
(Current Setting) ston bytes for the produc
Profile Type Profile type selected by CON-
4 S rted 00000030
1D (Current Selection) | NECT command upporte
20 Supported Commu- | Communication mode the prod- 4 Supported 00000007

nication Mode

uct supports

Analog Input Module (JEPMC-MTA2900-E)
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5.8.1 ID_CODE
ID_CODE Table (cont'd)
ID_CODE Name Contents l\?ize f Supported/ Value
(Hexadecimal) (No. o Unsupported (Hexadecimal)
bytes)
21 MAC Address MAC address 4 Unsupported -
6000E07F
00000003
00000000
i i i 00000000
30 LIS‘F of Supported List of the main commands the 32 Supported
Main Commands product supports 00000000
00000000
00000000
00000000
38 List of Supported Not used with a standard I/0 3 Unsupported _
Sub Commands profile
40 List of Common Not used with a standard I/O 30 Unsupported _
Parameters profile
4D50454A
544D2D43
30393250
80 Main Device Ni Main devi 32 S rted 00452030
ain Device Name ain device name upporte 00000000
00000000
00000000
00000000
90 Sub Device 1 Name | Sub device 1 name 32 Unsupported -
98 Sub Dewce ! Sub device 1 version 4 Unsupported -
Version
AO Sub Device 2 Name | Sub device 2 name 32 Unsupported -
A8 Sub pewce 2 Sub device 2 version 4 Unsupported -
Version
BO Sub Device 3 Name | Sub device 3 name 32 Unsupported —
B8 Sub pewce 3 Sub device 3 version 4 Unsupported -
Version




5.8 MECHATROLINK-III Communications Related Information

5.8.2 Virtual Memory

Data are stored in the virtual memory addresses as shown below.

(1) Device Information Area

Address Contents Address Contents
0000 0000 to Not specified 0000 0080 to Supported communication mode
0000 0003 0000 0083
0000 0004 to Vendor ID code 0000 0084 to MAC address
0000 0007 0000 008B
0000 0008 to Device code 0000 008C to Not specified
0000 000B 0000 00BF
0000 000C to Device version 0000 00C0 to List of supported main commands
0000 000F 0000 OODF
0000 0010 to Device definition (MDI) file version 0000 00O to List of supported subcommands
0000 0013 0000 OOFF
0000 0014 to Extended address setting 0000 0100 to List of supported common parame-
0000 0017 0000 011F ters
0000 0018 to Serial No. 0000 0120 to Not specified
0000 0037 0000 O1FF
0000 0038 to Not specified 0000 0200 to Main device name
0000 003F 0000 021F
0000 0040 to Profile type 1 0000 0220 to Not specified
0000 0043 0000 023F
0000 0044 to Profile version 1 0000 0240 to Sub device 1 name
0000 0047 0000 025F
0000 0048 to Profile type 2 00000260 to Sub device 1 version
0000 004B 0000 0263
0000 004C to Profile version 2 0000 0264 to Not specified
0000 004F 0000 027F
0000 0050 to Profile type 3 0000 0280 to Sub device 2 name
0000 0053 0000 029F
0000 0054 to Profile version 3 0000 02A0 to Sub device 2 version
0000 0057 0000 02A3
0000 0058 to Minimum value of transmission cycle 0000 02A4 to Not specified
0000 005B 0000 02BF
0000 005C to Maximum value of transmission 0000 02CO0 to .

Sub device 3 name

0000 005F cycle 0000 02DF
0000 0060 to Granularity of transmission cycle 0000 02E0 to Sub device 3 version
0000 0063 0000 02E3
0000 0064 to Minimum value of communication 0000 02E4 to .

Not specified
0000 0067 cycle 0000 OFFF
0000 0068 to Maximum value of communication 0000 1000 to .

Not specified
0000 006B cycle 0000 FFFF
0000 006C to Number of transmission bytes
0000 006F
0000 0070 to Number of transmission bytes
0000 0073 (current setting)
0000 0074 to Profile type (current selection)
0000 0077
0000 0078 to Not specified
0000 007F

Analog Input Module (JEPMC-MTA2900-E)
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5.8.2 Virtual Memory

(2) Vendor Parameter Area

Param- Param-
Address eter Contents Address eter Contents
No. No.
8000 0000 to 0100 Input mode setting (CH1) 8000 0020 to 0500 Input mode setting (CHS)
8000 0001 8000 0021
8000 0002 to B Reserved (0) 8000 0022 to B Reserved (0)
8000 0003 8000 0023
80000004 to |, 0r Offset (CH1) 8000002410 | 5 Offset (CH5)
8000 0005 8000 0025
8000000610 | 0 Gain (CHI) 8000002610 | 5 Gain (CH5)
8000 0007 8000 0027
800000080 |, | nput mode setting (CH2) 8000002810 | i) | put mode setting (CH6)
8000 0009 8000 0029
8000 000A to B Reserved (0) 8000 002A to B Reserved (0)
8000 000B 8000 002B
8000000Cto | )y Offset (CH2) 8000002Cto | 00y Offset (CH6)
8000 000D 8000 002D
8000 000E to | ) Gain (CH2) 8000002Eto | Gain (CH6)
8000 00OF 8000 002F
80000010 to 0300 Input mode setting (CH3) 8000 0030 to 0700 Input mode setting (CH7)
8000 0011 8000 0031
8000 0012 to B Reserved (0) 8000 0032 to B Reserved (0)
8000 0013 8000 0033
80000014 to | 50, Offset (CH3) 800000340 | 70, Offset (CH7)
8000 0015 8000 0035
80000016t0 | 5 Gain (CH3) 80000036 t0 | 70 Gain (CH7)
8000 0017 8000 0037
8000 0018 10 0400 Input mode setting (CH4) 8000 0036 1o 0800 Input mode setting (CHS)
8000 0019 8000 0039
8000 001A to B Reserved (0) 8000 003A to - Reserved (0)
8000 001B 8000 003B
8000001Cto | )0y Offset (CH4) 8000003Cto |y Offset (CHS)
8000 001D 8000 003D
8000001Eto | )05 Gain (CH4) 8000 003E to | \c Gain (CHS
8000 001F 8000 003F




5.9 Alarm/Warning Code List

5.9 Alarm/Warning Code List

The list of alarms and warnings that are generated by the MECHATROLINK communication function is as fol-

lows.

5.9.1 Alarm List

COMM . Alarm
Category Alarm Code - Alarm Details Countermeasures
ALM Clearance
A.E41
Communication | (Communication 0 Occurs when communication Review the controller's commu- Not possible
Setting Error data size setting data was not received. nication settings.
error)
A.E40 Occurs when an unsupported
(Transmission transmission cycle is set on Review the controller's trans- .
. B . . . Not possible
cycle setting reception of a CONNECT com- | mission cycle setting.
error) mand.
. Review the communication wir-
Result of noise or other causes .
C ing and take countermeasures
A.E60 9 after communications are estab- . - .
. . . against noise. Possible
(Reception error) lished when two consecutive
. To restore, send ALM_CLR and
o reception errors occur. -
Communication then SYNC_SET.
Establishment . Review the communication wir-
E Result of noise or other causes .
rror T ing and take countermeasures
A.E62 ] after communications are estab- . . .
. . against noise. Possible
(FCS error) lished when two consecutive
To restore, send ALM_CLR and
FCS errors occur. -
then SYNC SET.
AE63 Result of noise or other causes
(S. chronous after communications are estab-
Y A lished when two consecutive Replace the module. Possible
frame not . .
. failures to receive a synchronous
received)
frame occur.
A.B6A
Communication Occurs when initialization of the .
System Error ( . 0 urs W z Replace the module. Not possible

LSI initialization
error)

communication LSI has failed.

Analog Input Module (JEPMC-MTA2900-E)
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5.9.2 Warning List

5.9.2 Warning List
(1) Communication Error (COMM_ALM)

. COMM_ . . Alarm
Category Warning Code ALM Warning Details Countermeasures Clearance
Result of noise or other
— A.960 '
Communication C L. ) causes after communica-
Alarm (Communication tions are established when a
error alarm) .
reception error occurs.
Result of noise or other
A.962 1 causes after communica- Review the communication
(FCS error alarm) tions are established when | wiring and take counter- Possible
Communication an FCS error occurs. measures against noise.
Establishment Result of noise or other
Error A.963 causes after communica-
(Synchronous frame 3 tions are established when a
not received alarm) synchronous frame is not
received.
(2) Command Error (CMD_ALM)
. CMD_ . . Alarm
Category Warning Code ALM Warning Details Countermeasures Clearance
Occurs when the ID number
A94A 9 specified by ID_RD com- | Review the content of the
. (ID number alarm) mand is out of the valid ID | command data issued by the
Data Setting
Warning number range. controller. Refer to the set-
A94B Occurs when data of a com- ting conditions for each
) i 9 mand other than ID RD is | command and parameter.
(Invalid data) out of the valid data range.
A.95B Occurs when an unsup-
(Unsuppgrted 8 Ir);)crét?dezommand is Automatically
ived.
command) - Review the content of the cleared
Occurs at reception of a command data issued by the
A.95F command other than those | . troller.
Command (Undefined 8 supported by
Warning command) MECHATROLINK-III
specifications.
Occurs at reception of a
A9TA C command that cannot be Review the controller's

(Phase error)

processed in the current
phase.

command issue sequence.
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This chapter provides an overview and a description of the specifications, the connections, and
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6.1 Overview

6.1 Overview

The Analog Output Module, model: JEPMC-MTA2910-E (hereinafter referred to as the MTA2910 Module), has
four channels. Two ranges of analog output are available: -10 to +10 V, 0 to +10 V.

6.2 External Appearance and Configuration

6.2.1 External Appearance

TA2910 57 vAskawa
%O Om

6.2.2 1/0 and Status Display
(1) LED Indicator

Indicator Indicator
Status when lit Status when unlit
Name Color
RUN @ Normal operation
RUN Green (while executing the DATA RwO Operation being stopped
command)
(2) Bus Coupler Status Indicator
Indicator Indicator Indicator Status when ON Remarks
Code Name Color
RDY Green The microprocessor for control is operating nor- CPU 10
D1 mally. -
M_ERR Red Lights up or flashes at occurrence of failure. CPU_I/O
CN Green MECHATROLINK-III connection is established. CPU_I/O
D2 Lights up of flashes at occurrence of
Red
ER ¢ MECHATROLINK-III communication error. CPU_IO
D3 LK1 Green Linked to MECHATROLINK connector CN3A PHY port2
LK2 Green Linked to MECHATROLINK connector CN3B PHY portl

Analog Output Module (JEPMC-MTA2910-E)
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6.2.3 MECHATROLINK-III Connectors

(3) Status Indication Details

LED Indicator Status

Classifica- RD T M ER Indication Meaning
tion — CN | ER | LK1 | LK2
Y R
O o - - - — | Hardware reset status If this state remains
N | unchanged 10 seconds
orma after power-on, there is a
Status @) O - - - — | Initialization in progress hardware failure.
L o - - - — | Normally executing Normal
O L - - - — | Occurrence of serious failure An error was détected by
the watchdog timer.
The number of flashes indicates
the type of hardware error:
2: RAM diagnostic error
o) * _ B B | 3: ROM diagnostic error An error was detected
4: CPU function diagnostic error | during self-diagnosis.
Error Status 5: FPU function diagnostic error
6: Communication ASIC
diagnosis error
The number of flashes indicates
the type of software error.
. . . An error was detected in
® * - - - — | 2: Transmission cycle setting error
. . the software.
3: Station address setting error
4: Watchdog timeout
Alarm ° * _ _ _ _ /O error An I/O error was
detected.
Communication with
[ ] O — — [ _
LINK1 busy LINK1 enabled
MECHATR ° 0 ° Communication with
- - - LINK 2
OLINK busy LINK 2 enabled
Communi- Connection to the master
. ) O ) - - - i i
cations Connection established device is established.
° o B ° _ | Occurrence of communication 3
error
Note: O: Unlit, ®: Lit, *: Flashes, —: Not specified

6.2.3 MECHATROLINK-IIT Connectors

Connect the MECHATROLINK-III cable.

M-Il —

L L&

—

=( 8!

LT

)

=8

HERC




6.2 External Appearance and Configuration

6.2.4 1/0 Connectors
Connect an MTA2910 module and external I/O signals with I/O cables.

CNI ,
| —

O
1]
L]

O

—l

6.2.5 Station Number Selection Switch

Set the MECHATROLINK-III station number.

The setting range is 3 to EF (hexadecimal).

When multiple modules are connected, make sure there is no duplication of station numbers.
o
1l
XI6 1 | Sy

2
g’@co&‘

)

X169 || e

6.2.6 Operation Switch

Select the CPU operating condition when the power is turned on.

swe( b
INT| [ |SW
mooPGn | f
TEST| [

ON

6.2.7 External Wiring Terminals

Terminal Function
e ||DC24V Name
e ||DCOV DC 24V +24 VDC
o @ DCOV 0VDC
FG Protective grounding
POWER terminal

Analog Output Module (JEPMC-MTA2910-E)
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6.3.1 Method

6.3 Mounting an MTA2910 Module

6.3.1 Method

There are two methods for mounting an MTA2910 Module.
* Using DIN rail (standard)
 Using screws
(1) DIN Rail Mounting
(a) DIN Rails and Spacer

Several types of DIN rails are available: with 7-mm to 15-mm gap from the mounting base as shown in the
following diagram. If mounting an MTA2910 Module using DIN rail with 10 mm gap, install a spacer on the
rear of the MTA2910 Module near the bottom to protect the MTA2910 Module from vibration and shock.

Gap from mounting base: 7.0 mm to 15.0 mm

For a 10-mm gap

> <

Mounting base ——p» DIN rail

L i::::::E::’

E eyererereyereyererall
E@ Hﬂ Spacer

DIN rail ——p—

(b) Procedure for Mounting to DIN Rail

Use the following procedure to attach the DIN rail mounting parts to the MTA2910 Module and then mount
the MTA2910 Module to the DIN rail.

1. Pull the DIN rail mounting clips down to release them.

MTA2910 77 vAscamy




6.3 Mounting an MTA2910 Module

B Fixing a DIN Rail

Make sure to fix a DIN rail at 300 mm or less pitch as shown in the figure below.

D CO CO xp CoO CDO Axp

«——300mmorless —  »e——— 300 mmorless —

2. Hook the MTA2910 Module to the top of the DIN rail (a), and then push the MTA2910 Module towards
the mounting base to secure it in place (b).

3. Push the DIN rail mounting clips to lock them in place.
NTAZEI0 7 voan

Cli

4. Place end plates on both sides of the MTA2910 Module to secure it to the DIN rail.

IMTA2910 77 vascanA

Q) Ou gy
aQ Om ©
. wQ O
DIN rail :@7
vol-E |
ey

-

®

End plate

This completes the installation procedure.

Analog Output Module (JEPMC-MTA2910-E)
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6.3.1 Method

(2) Screwed Method

Use a panel mounting clamp model JEPMC-OP2400-E (optional) by the following procedure to mount an
MTA2910 Module on the panel.

1. Release the DIN fixing lock (one) at the center of the panel mounting clamp.

Convex clamp (x1

DIN fixing
lock position (x1)

7T

U H:rj, When locked

~~ When released
Panel mounting clamp

2. Insert one convex portion at the top of the panel mounting clamp into the hole of the MTA2910 Module
case.

=
1
]
1

=

14
Hﬂ \\\t
T

nig

3. Push the clamp as indicated by an arrow above onto the MTA2910 Module case and use the DIN fixing
lock to fix MTA2910 Module.

4. Push the MTA2910 Module mounted clamp onto the mounting plate as shown in the figure below, and use
four mounting screws to firmly secure the clamp.

(@\fTAzsio 7 v~i(g)

\ 4

Mounting screw
(M4 Phillips)

— Use the screwdriver with this portion
of a driver not less than 10 cm.

Note: Vertically mount it on the wall as shown in the figure above.



6.3 Mounting an MTA2910 Module

6.3.2 Mount Direction

Be sure to mount the MTA2910 Module from the front using a DIN rail or panel mounting clamp and.

View from front,
when attached

MTAZ910 §7 vaskawn
QO Quem mQ

Analog Output Module (JEPMC-MTA2910-E)
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6.3.3 Space Required for Mounting an MTA2910 Module

6.3.3 Space Required for Mounting an MTA2910 Module

Install MTA2910 Module so that enough space is left around it as shown in the following figure:

* Mount condition

» Vertical and horizontal directions: 20 mm or more

20 mm or more

MTA2910 17 Yaskawa
Q) OUER o, O

QO O

w O Oue

SUP

INIT

MOD
TEST| |

X161

Xi6o
20 mm or more 20 mm or more
<4+“—>r —>
M-I —
CN3A| =&
777 et
Memou
CN3B[ — CNHJ

C

©

Q
|
I
Dpc
) 24y 1
=| @ [
S
Q

5 O |

POWER

L]

20 mm or more
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6.4 Specifications

6.4 Specifications

6.4.1 General Specifications

The general specifications for MTA2910 Module are shown below.

Item Specifications
Ambient Operating 0°C to +55 °C
Temperature
Ambient Storage 95 9C to 485 °C
Temperature
Environmental ﬁTrglizir;;Operatlng 30% to 95% RH (with no condensation)
Conditions Ambient Storage
. 9 5% to 95% RH (with no condensation)
Humidity
Pollution Level Pollution level 2 (conforming to JIS B3502)
Corrosive Gas There must be no flammable or corrosive gas.
Operating Altitude 2,000 m above sea level or lower
Conforming to JIS B3502
* 10 to 57 Hz with single-amplitude of 0.075 mm
Mechanical Vibration Resistance | « 57 to 150 Hz with fixed acceleration of 9.8 m/s?
ec a'.”'ca * 10 sweeps each in X, Y, and Z directions
Operating time: 1 octave/mi
Conditions (sweep time: 1 octave/min.)
Conforming to JIS B3502
Shock Resistance Peak acceleration of 147 m/s” (15 G) twice for 11 ms each in X, Y, and Z
directions
Electrical . . Conforming to EN 61000-6-2, EN 61000-6-4, EN 55011 (Groupl,
Operating Noise Resistance
" ClassA)
Conditions
. Ground Ground to 100 Q max.
Installation Cooling Method Toooll
Requirements ooling Metho Natural cooling
Mounting Direction Refer to 6.3 Mounting an MTA2910 Module.
Compliant Standards UL, CSA, CE

Analog Output Module (JEPMC-MTA2910-E)
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6.4.2 Performance Specifications

6.4.2 Performance Specifications
(1) Hardware Specifications

The hardware specifications of MTA2910 Module are shown below.

Item Specifications
Name Analog output module
Abbreviated Name MTA2910
Model No. JEPMC-MTA2910-E
Power Supply Input Voltage 24 VDC (+20%)
Section
(POWER-CN) Current Consumption 0.5 A max.
Communication
Interface Communication Specifications | MECHATROLINK-III
(CN3A/CN3B)

Analog Output

Number of Channels

4

Setting of the Channels Used

1 to 4 channels (optional)

Insulation

Between channels: Non-insulated

Analog Output Range

—-10to +10 V 0to 10V

(CN1) Resolution 16 bits (-31276 to +31276) | 16 bits (0 to +31276)
25°C +0.1% (+ 10 mV)
Accuracy
0 to 55°C +0.3% (£ 30 mV)
Max. Allowable Load Current +5mA
Output Delay Time 1.2 ms"

* . After change with a full scale of -10 Vto+ 10 V
Note: Use a 24-VDC power supply and external input power supply with double or reinforced insulation.

(2) Switch Specifications
The specifications of the switches provided on the MTA2910 Module are as follows.

(a) SW1

The SW1 switch sets the CPU operation mode at power-on.

Note: The SW1 setting is read at power-on. If the setting is changed after power-on, the descriptions in the

table below will not be applicable.

Dg(;/é(;e Name | Setting Operation Default Remarks
ON SYSTEM load ON: The MTA2910 Module will start runnin;
g
S1-4 SUP OFF in a mode where the firmware version can be
OFF | Normal run upgraded.
* S1-2 set to OFF and S1-3 set to ON: The
ON Parameter initialization parameters will be initialized to the factory
defaults at startup. However, the settings
written in the nonvolatile memory will be
$1-3 INIT OFF kept unchanged.
* Both S1-2 and S1-3 set to ON: Both the
OFF
Normal run parameters and nonvolatile memory will be
initialized to the factory defaults.
s1.2 | MODE ON Function selection OFF Used in combination with S1-3 setting to ini-
OFF tialize the nonvolatile memory.
ON
S1-1 TEST OFF Reserved by system OFF | Used for final adjustment before shipment.

6-12




6.4 Specifications

(b) SW2
The SW2 switch sets the station address of MTA2910 Module as a slave device of the MECHATROLINK-III
network.
Device Code Name Setting Range Operation Initial Setting Remarks
) Station address 0
S2 x16 OtoF (Upper digit) F cannot be used.
0 Station address
S3 x16 OtoF (Lower digit) 3 B

(3) Output Characteristics

This section explains the output characteristics table corresponding to the analog output value and voltage and
current mode, and output characteristic drawings.

(a) Output Characteristics Corresponding Table

Analog output

Output Register

value Outputrange 1 (-10 Vto +10 V) Output range 2 (0 to +10 V)
-10.5V -32768 -

-10.0V -31276 —

5.0V -15638 _

ooV 0 0

+5.0V 15638 15638
+10.0V 31276 31276
+10.5V 32767 32767

Note: If the mode exceeds +10.0 V, the linearity is not guaranteed.

(b) Output Characteristics Drawing for Output Range 1 (-10 V to +10 V)

4

A

32767

31276

t
Output
register

\4

0V Analog output— 4 v/

105V

-31276
-32768

Analog Output Module (JEPMC-MTA2910-E)
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6.4.3 MECHATROLINK-III Communication Specifications

(c) Output Characteristics Drawing for Output Range 2 (-10 V to +10 V)

32767

31276

Output
register

0

10.5V

ov Analog output —

»
»>

10V

6.4.3 MECHATROLINK-III Communication Specifications

The general specifications of MECHATROLINK-III communications are given below.

Item

Specifications

Communications Protocol

MECHATROLINK-IIT

Classification

Slave

Station Address Setting Range

03 to EF (hexadecimal)

Transmission Speed

100 Mbps

Supported Transmission Cycles

0.125 ms*l, 0.25 ms, 0.5 ms, 1 ms to 8 ms (granularity: 0.5 ms)

Number of Bytes per Station for
Cyclic Communications

16 bytes

Supported Communication
Methods

message communications

Cyclic communications, event-driven communications,

Supported Profile

Standard 1/O profile

Supported Commands

Cyclic communications

NOP, PRM_RD, PRM_WR*2, ID_RD, CONFIG,
ALM _RD,ALM_CLR, SYNC_SET, CONNECT,
DISCONNECT, PPRM_RD, PPRM_WR™2,
MEM RD, MEM WR'™2,

DATA RWA, DATA_ RWS

Event-driven communications

NOP, ID_RD, ALM_RD, CONNECT, DISCON-
NECT, MEM_RD

Message communications

Read memory content, Write memory content,
Read memory content: non contiguous, Write
memory content: non contiguous, Read maximum
message size

* 1. Set the communication cycle to 250 [s or more when the transmission cycle is set to 125 ps.
* 2. The value written by PRM_WR, PPRM_WR, MEM_WR commands, or tool (IOWin) to the volatile or nonvol-
atile memory will be validated immediately.




6.5 External I/O Signals and Connection Examples

6.5 External I/O Signals and Connection Examples
6.5.1 Specifications of Connection Cables and Connectors

(1) Connectors

Connector Model
Descriotion Connec- | No. of Vandr
P tor Name | Pins Module Cable anufac-
turer
* Connector
10120-3000PE
Analog Output * Shell 3M Japan
Connector CN1 20 10220-52A3PL 10320-52A0-008 Limited
(Screw lock type)
10320-52F0-008
(One-touch-lock type)
(2) Standard Cable Models and Appearance
Description Model Length Appearance (JEPMC-W6090-00-E)
JEPMC-W6090-05-E | 0.5m CN1 CN2
, }p NP : JEPMC-W6090-0000-E Mark tube (label
5 @
Cable for
EPMC- -10-E 1
AO-01Module | TEPME-W6090-10 o ﬂk 2 Loose wire
JEPMC-W6090-30-E | 3m = @5 L

(3) Standard Cable Wiring Chart
The wiring chart of the loose wire of the JEPMC-W6090-000-E standard cable is shown below.

CN1 CN2
20-pin Terminal | Wire Color Dot Color Dot Mark Mark Tube

No. (Label)
1 Orange Red - AOO0
3 Orange Black - AO0G
2 Gray Red - AO1
4 Gray Black - AO1G
6 White Red - AO2
8 White Black - AO2G
7 Yellow Red - AO3
9 Yellow Black - AO3G

10 to 20 Twisted-pair wire

Analog Output Module (JEPMC-MTA2910-E)
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6.5.2 Connector Pin Layouts

6.5.2 Connector Pin Layouts
The pin layout and each terminal function of the CN1 connector of MTA2910 Modules are described below.
(1) Connector CN1

Pin Arrangement at Connection Side

N o T 1 | Aoo 11 | (NC)
- 2 | Aot 12 | (NO)
: 1 : 1 3 | Aoo0G 13 | (NC)
g1yt 4 | AO1G 14 | (NC)
1 ! 1 g 5 (NC) 15 | (NC)
e ]F 6 | AO2 16 | (NC)
7 | AO3 17 | (NC)
8 | AO2G 18 | (NC)
9 | AO3G 19 | (NC)
10 | (NC) 20 | (NC)
(2) Terminal Functions
No. Signal Function No. Signal Function
Name Name
1 AO0 Analog output 0 11 (NO) -
2 AO1 Analog output 1 12 NO) -
3 AO0G Ground 0 13 (NO) -
4 AO1G Ground 1 14 | (NO) -
5 (NC) — 15 | (NC) -
6 AO2 Analog output 2 16 (NO) -
7 AO3 Analog output 3 17 (NO) -
8 AO2G Ground 2 18 | (NO) -
9 AO3G Ground 3 19 (NO) -
10 (NC) - 20 (NC) -




6.5 External I/O Signals and Connection Examples

6.5.3 Connection Example

The connection examples of the MTA2910 Module are shown below.

MTA2910 Module Junction-terminal block

External device
Voltage 1 TN T : i
output 1 __ 3 4 4 T i
Ground 1 % Ve’ : i
: I
I -10to+10 V|
'FG i
b — - )
External device
Voltage 2 o O, ! i
output 2 4 % /) . I
Ground 2 ™| Vo o : |
: I
I 10to+10 V|
'FG i
External device

Voltage 6 ,4’\./\ ".L‘./\ | i

output 3 : 4 1
—4 8 /i /! . I
Ground 3 ._1 Vg Y : I

I
. I
I -10t0+10 V|
'FG i
Voltage [Fxternal device |
output 4 7 "/L‘:/\ I" ‘\:,\ : |
Ground 4 _{ ] 9 i/ /0 ' i
Ve’ o’ f i

I
. I
' : -10to +10 Vi
v Fe 4

FG
(Connector shell)

Note: 1. Use the MTA2910 Module standard cable (JEPMC-W6090-000-E) to connect the MTA2910 Mod-
ule and an external device. Use the junction terminal block because the distances between each
external device and the module vary.

2. Ground the cable shield between the external devices and the junction terminal block by the exter-
nal device side.

Analog Output Module (JEPMC-MTA2910-E)
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6.6.1 Parameter List

6.6 Parameter Settings

6.6.1 Parameter List
The parameters required to set for MTA2910 Module are listed below.

These parameters can be set using the IOWin. For details, refer to 2.5.1 Editing Parameters.

Parameter No. .
, Data Size i
(Hexadecimal) Parameter Name Description
(Number of bytes)
n = channel No.
Specifies the output mode in
2

0n00 Output mode which the channel is used.

0n02 2 Offset Specifies the offset value.

0n03 2 Gain Specifies the gain value

Values written by PRM_WR, PPRM_WR, or MEM_WR commands, or with a tool (MPE720 or IOWin) to the
volatile or nonvolatile memory will be validated immediately.

IMPORTANT

6.6.2 Parameter Details

(1) Output Mode Setting
Parameter No. Data Size Setting Setting
. . Default
(Hexadecimal) (Number of bytes) Range Unit
Output mode
0n00
2 0to2 - 0
n = channel No.
Specifies the output mode for the channel specified by channel no.
_ 0: Channel not used (default) - No output from the channel
Description
1: Voltage mode 1 — Analog output range: —10 to +10 V
2: Voltage mode 2 — Analog output range: 0 to 10 V
(2) Offset
Parameter No. Data Size Setting Setting
. . Default
Offset (Hexadecimal) (Number of bytes) Range Unit
0n02 ) -9999 to B 0
n = channel no. +9999
L Specifies the offset value for the channel specified by channel No.
Description . . .
For details, refer to 6.6.3 (2) Setting the Offset/Gain.
(3) Gain
Parameter No. Data Size Setting Setting
) . Default
Gain (Hexadecimal) (Number of bytes) Range Unit
0n03
" 2 0 to +9999 - 1000
n = channel no.
L Specifies the gain value for the channel specified by channel No.
Description . . .
For details, refer to 6.6.3 (2) Setting the Offset/Gain.
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6.6 Parameter Settings

6.6.3 MTA2910 Module Settings

This section describes the items to be set in parameters after connecting the MTA2910 Module.

(1) Setting the Output Mode

The MTA2910 Module has two output modes:
» Voltage Mode 1 (Output range: —10 to +10 V)
» Voltage Mode 2 (Output range: 0 to +10 V)

The output mode must be individually set for all channels to be used.

(2) Setting the Offset/Gain

The offset/gain settings do not usually have to be adjusted. The MTA2910 Module has been adjusted before ship-
ment so that the output register value appropriate for the specified voltage range is output. If more precise adjust-
ments are required, use the following procedure to adjust the offset/gain.
1. Send a DATA_RWA command (asynchronous) or DATA RWS command (synchronous) from the host
controller to the MTA2910 Module.

2. Set the analog output value in the command data of the channel for which the offset value is to be
adjusted, to 0 (0 V), and measure the output voltage (AO1).

3. Calculate the offset of the output voltage by using the following equation, and set the calculated offset
value of the channel by using a PPRM_WR command.
Offset value = AO1 x (—=3127.6) (round off below decimal point)

4. Send a DATA RWA command (asynchronous) or DATA RWS command (synchronous) from the host
controller to the MTA2910 Module.

5. Set the analog output value in the command data of the channel for which the gain value is to be adjusted,
to 31276 (10 V), and measure the output voltage (AO2).

6. Calculate the gain of the output voltage using the following equation, and set the calculated gain value of
the channel by using a PPRM_WR command.

a)IfAO2< 10V
Gain value = 10.0 + AO2 (round off to the lower decimal point)
b)IfAO2>10V

Gradually reduce the analog output value in the command data from 31276 until the output voltage
reaches approximately 10 V. The value of the analog output value that results in an output voltage of
approximately 10 V is REG1.

Gain value = REG1 + 31276.0 (round off below decimal point)

Note: The default values of offset and gain are as follows:
Offset: 0000
Gain: 1.000

(3) Initializing Parameters to Default Values

* Initializing parameters to default values
Set INIT of SW1 to ON, and then recycle the power.

* Initializing parameters written in nonvolatile memory to default values
Set MODE and INIT of SW1 to ON, and then recycle the power.
Note: After initialization, reset INIT of SW1 to OFF. If INIT of SW1 is left ON, the parameters will be initialized
every time the power is recycled.

Analog Output Module (JEPMC-MTA2910-E)
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6 Analog Output Module (JEPMC-MTA2910-E)

6.7.1 Command Data

6.7 Operation Details

Note: Refer to Appendix B for MECHATROLINK communication specifications.

6.7.1 Command Data

Command Format

Byte Command
0 CMD
1 WDC
2
3 CMD_CTRL
4 Channel #1
5 Analog output value
6 Channel #2
7 Analog output value
8 Channel #3
9 Analog output value
10 Channel #4
11 Analog output value
12
13 Reserved (0)
14
15

(1) Command Data List

The command data for the MTA2910 are listed below.

Command Byte Number Name Contents
0 CMD Command code
1 WDC Watchdog data
2and 3 CMD_CTRL Command control
Channel #1
4and5 anne Analog output value of
Analog output value channel #1
Channel #2
6and 7 anne Analog output value of
Analog output value channel #2
Channel #3
8 and 9 anne Analog output value of
Analog output value channel #3
10 and 11 Channel #4 Analog output value of
Analog output value channel #4
12t0 15 Reserved (0) Reserved by system
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6.7 Operation Details

(2) Command Data Details

(a) CMD
Command code Setting Range Setting Unit
(Byte 0) 20, 21 (Hexadecimal) -

Command code of standard I/O profile command
Description DATA_RWA (20 (hexadecimal)): Read data/Write data command (asynchronous)
DATA_RWS (21 (hexadecimal)): Read data/Write data command (synchronous)

(b) WDC
Watchdog Setting Range Setting Unit
(Byte 1) - -

_ Watchdog data of standard 1/O profile command
Description . . .
Used to establish synchronous communication and for detection of out-of-sync state.

(c) CMD_CTRL
Command control Setting Range Setting Unit

(Bytes 2 and 3)

Description

Control for standard I/O profile command

Bit 3: ALM_CLR (Clear communication alarm/warning) is disabled when set to 0, and clears alarm

when set to 1

(d) Channel #1

to #4 Analog Output Value

(Byte 4 to 11)

Channel #n analog output value

Setting Range

Setting Unit

Voltage mode 1:
-31276 to + 31276
Voltage mode 2:
0to 31276

Description

| Used to monitor analog input value after D/A conversion.

Analog Output Module (JEPMC-MTA2910-E)
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6.7.2 Response Data

6.7.2 Response Data

Response Format

Byte Response
0 RCMD
1 RWDT
2 CMD_STAT
3
4 IN_DATA
5
6
7
8
9
10
11
12
13
14
15

(1) Response Data List
The response data from MTA2910 Module are listed below.

Response Byte Number Name Description
0 RCMD Command code
1 RWDT Watchdog data
2,3 CMD_STAT Command status
41015 Reserved (0) Reserved by system
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6.7 Operation Details

(2) Response Data Details

(a) RCMD
Command code Setting Range Setting Unit
(Byte 0) 20, 21 (Hexadecimal) -
Command code of standard I/O profile command
Description DATA_RWA (20 (hexadecimal)): Read data/Write data command (asynchronous)
DATA_RWS (21 (hexadecimal)): Read data/Write data command (synchronous)
(b) RWDT
Watchdog Setting Range Setting Unit
(Byte 1) - =
L Watchdog data of standard 1/O profile command
Description

Used to establish synchronous communication and for detection of out-of-sync state.

(c) CMD_STAT

(Bytes 2 and 3)

Command status

Setting Range Setting Unit

Description

Standard I/O Profile Command Status

Bit0: D ALM 0: Normal status, 1: Device in alarm status

Bit 1: D WAR 0: Normal status, 1: Device in warning status

Bit 2: CMDRDY 0: Command reception disabled, 1: Command reception enabled

Bit3: ALM_CLR CMP 0: ALM_CLR command execution not completed, 1: ALM_CLR command
execution completed

Bit 8 to B: CMD_ALM Any value other than 0: Command error status

Bit C to F: COMM_ALM Any value other then 0: Communication error status

(d) Reserved

Reserved
(Bytes 4 to 15)

Setting Range Setting Unit

Description

No to be used

Analog Output Module (JEPMC-MTA2910-E)
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6.7.3 Command Data/Response Data Processing Timing

6.7.3 Command Data/Response Data Processing Timing

The MTA2910 Module outputs the analog voltage specified in the command data after the command is received.

The maximum delay time is 24 Us.

+ Output when switching commands

\
\
CMD DATA_RWO command

DATA_RWILO command

Command other than DATA_RWLI \:
(PRM_WR, etc) ;

A\

\\ 3\
\ , \
\ = \
- Command data : b
CMD_DATA . OUTPUT data (parameter setting, etc) /) OUTPUT data S
\k 5 \
Output \\ ; \

Output Status Analog voltage output Output Stops Analog voltage output

Output Stops

Section 1: The OUTPUT data (digital value) is converted to analog voltage in accordance with the parameter setting
and then output.

Section 2: The analog voltage will stop being output if any command other than DATA_RWI are issued.

Section 3: If the parameter is changed by a read parameter command (such as PRM_WR, PPRM_WR, or
MEM_WR) in section 2, the OUTPUT data will be converted to analog voltage in accordance with the
changed parameter setting.



6.8 MECHATROLINK-III Communications Related Information

6.8 MECHATROLINK-III Communications Related Information
6.8.1 ID_CODE

The MTD2310 Module returns values in conformity with MECHATROLINK-IIT communication specifica-

tions, using ID_CODE.

ID_CODE Table
ID_CODE Name Contents l\?ize f Supported/ Value
(Hexadecimal) (No. o Unsupported (Hexadecimal)
bytes)
00000000
01 Vendor ID Code Vendor-specific ID code 4 Supported (Yaskawa Electric Corpora-
tion)
02 Device Code Product-specific code 4 Supported 02400003
03 Device Version Product version information 4 Supported 00000100
Device Definition Information of the device defini-
04 viee - . tion file (MDI) version the prod- 4 Supported 00001000
(MDI) File version
uct supports
05 Exte?nded Address | Number of extended addresses the 4 Supported 00000002
Setting product supports
06 Serial No. Product serial number 32 Unsupported -
10 Profile Type 1 Profil 1 th d 4 Supported 00000030
u
rofile Type rofile type 1 the product supports pp (Standard /O profile)
1 Profile Version 1 ;‘;tf;‘le version I the product sup- | Supported 00000100
000000FF
This value indicates that the
4 Supported | ¢
12 Profile Type 2 Profile type 2 the product supports upporte product does ot support the
profile type 2)
13 Profile Version 2 II:(r)(r)tf;lle version 2 the product sup- 4 Supported 00000000
000000FF
This value indicates that the
4 Supported | ¢
14 Profile Type 3 Profile type 3 the product supports upporte product does not support the
profile type 3)
15 Profile Version 3 f;(r)(r)fsﬂe version 3 the product sup- 4 Supported 00000000
16 Mmlmu.m .Value of | The minimum transmission cycle 4 Supported 000030D4
Transmission Cycle | the product supports
17 Max1m1.1m. Value of | The maximum transmission cycle 4 Supported 000C3500
Transmission Cycle | the product supports
18 Granulgrlty of The transmission cycle granularity 4 Supported 00000002
Transmission Cycle | levels the product supports
Minimum Value of The minimum communication
19 Communication 4 Supported 000061A8
cycle the product supports
Cycle
Maximum Value of The maximum communication
1A Communication 4 Supported 0061A800
cycle the product supports
Cycle
1B Ngmber of Trans- Number of transmission bytes for 4 Supported 00000010
mission Bytes the product
Number of Trans- Currently set number of transmis-
1C mission Bytes iun‘;’) ty Sfe ) t;‘l re (;’ ta STs 4 Supported 00000010
(Current Setting) ston bytes for the procuc
Profile Type Profile type selected by CON-
4 S rted 00000030
1D (Current Selection) | NECT command upporte
20 Supported Commu- | Communication mode the prod- 4 Supported 00000007

nication Mode

uct supports

Analog Output Module (JEPMC-MTA2910-E)
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6.8.1 ID_CODE
ID_CODE Table (cont'd)
ID_CODE Name Contents l\?ize f Supported/ Value
(Hexadecimal) (No. o Unsupported (Hexadecimal)
bytes)
21 MAC Address MAC address 4 Unsupported -
6000E07F
00000003
00000000
i i i 00000000
30 LIS‘F of Supported List of the main commands the 32 Supported
Main Commands product supports 00000000
00000000
00000000
00000000
38 List of Supported Not used with a standard 1/O pro- 3 Unsupported _
Sub Commands file
40 List of Common Not used with a standard 1/O pro- 30 Unsupported _
Parameters file
4D50454A
544D2D43
31393250
80 Main Device Ni Main devi 32 S rted 00452D30
ain Device Name ain device name upporte 00000000
00000000
00000000
00000000
90 Sub Device 1 Name | Sub device 1 name 32 Unsupported -
98 Sub Dewce ! Sub device 1 version 4 Unsupported -
Version
AO Sub Device 2 Name | Sub device 2 name 32 Unsupported -
A8 Sub pewce 2 Sub device 2 version 4 Unsupported -
Version
BO Sub Device 3 Name | Sub device 3 name 32 Unsupported —
B8 Sub pewce 3 Sub device 3 version 4 Unsupported -
Version




6.8 MECHATROLINK-III Communications Related Information

6.8.2 Virtual Memory

Data are stored in the virtual memory addresses as shown below.

(1) Device Information Area

Address Contents Address Contents
0000 0000 to Not specified 0000 0080 to Supported communication mode
0000 0003 0000 0083
0000 0004 to Vendor ID code 0000 0084 to MAC address
0000 0007 0000 008B
0000 0008 to Device code 0000 008C to Not specified
0000 000B 0000 00BF
0000 000C to Device version 0000 00C0 to List of supported main commands
0000 000F 0000 OODF
00000010 to Device definition (MDI) file version 0000 00EO to List of supported subcommands
0000 0013 0000 OOFF
0000 0014 to Extended address setting 0000 0100 to List of supported common parame-
0000 0017 0000 011F ters
0000 0018 to Serial No. 0000 0120 to Not specified
0000 0037 0000 O1FF
0000 0038 to Not specified 0000 0200 to Main device name
0000 003F 0000 021F
0000 0040 to Profile type 1 0000 0220 to Not specified
0000 0043 0000 023F
0000 0044 to Profile version 1 0000 0240 to Sub device 1 name
0000 0047 0000 025F
0000 0048 to Profile type 2 0000 0260 to Sub device 1 version
0000 004B 0000 0263
0000 004C to Profile version 2 0000 0264 to Not specified
0000 004F 0000 027F
0000 0050 to Profile type 3 0000 0280 to Sub device 2 name
0000 0053 0000 029F
0000 0054 to Profile version 3 0000 02A0 to Sub device 2 version
0000 0057 0000 02A3
0000 0058 to Minimum value of transmission cycle 0000 02A4 to Not specified
0000 005B 0000 02BF
0000 005C to Maximum value of transmission 0000 02CO0 to .

Sub device 3 name

0000 005F cycle 0000 02DF
0000 0060 to Granularity of transmission cycle 0000 02E0 to Sub device 3 version
0000 0063 0000 02E3
0000 0064 to Minimum value of communication 0000 02E4 to .

Not specified
0000 0067 cycle 0000 OFFF
0000 0068 to Maximum value of communication 0000 1000 to .

Not specified
0000 006B cycle 0000 FEFF
0000 006C to Number of transmission bytes
0000 006F
0000 0070 to Number of transmission bytes
0000 0073 (current setting)
0000 0074 to Profile type (current selection)
0000 0077
0000 0078 to Not specified
0000 007F

Analog Output Module (JEPMC-MTA2910-E)
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6.8.2 Virtual Memory

(2) Vendor Parameter Area

Param-
Address eter Contents
No.

8000 0000 to 0100 | Output mode setting (CH1)
8000 0001

8000 0002 to _ Reserved (0)

8000 0003

8000 0004 to 0102 Offset (CH1)

8000 0005

8000 0006 to 0103 Gain (CH1)

8000 0007

80000008 t0 1509 | Output mode setting (CH2)
8000 0009

8000 000A to _ Reserved (0)

8000 000B

8000 000C to 0202 Offset (CH2)

8000 000D

8000 000E to 0203 Gain (CH2)

8000 000F

8000 0010 to 0300 | Output mode setting (CH3)
8000 0011

8000 0012 to _ Reserved (0)

8000 0013

8000 0014 to 0302 Offset (CH3)

8000 0015

8000 0016 to 0303 Gain (CH3)

8000 0017

8000001810 | ) | Output mode setting (CH4)
8000 0019

8000 001A to _ Reserved (0)

8000 001B

8000 001C to 0402 Offset (CH4)

8000 001D

8000 001E to 0403 Gain (CH4)

8000 001F




6.9 Alarm/Warning Code List

6.9 Alarm/Warning Code List

The list of alarms and warnings that are generated by the MECHATROLINK communication function is as fol-

lows.

6.9.1 Alarm List

COMM . Alarm
Category Alarm Code - Alarm Details Countermeasures
ALM Clearance
A.E41
Communication | (Communication 0 Occurs when communication Review the controller's commu- Not possible
Setting Error data size setting data was not received. nication settings.
error)
A.E40 Occurs when an unsupported
(Transmission transmission cycle is set on Review the controller's trans- .
. B . . . Not possible
cycle setting reception of a CONNECT com- | mission cycle setting.
error) mand.
. Review the communication wir-
Result of noise or other causes .
C ing and take countermeasures
A.E60 9 after communications are estab- . - .
. . . against noise. Possible
(Reception error) lished when two consecutive
. To restore, send ALM_CLR and
o reception errors occur. -
Communication then SYNC_SET.
Establishment . Review the communication wir-
E Result of noise or other causes .
rror T ing and take countermeasures
A.E62 ] after communications are estab- . . .
. . against noise. Possible
(FCS error) lished when two consecutive
To restore, send ALM_CLR and
FCS errors occur. -
then SYNC SET.
AE63 Result of noise or other causes
(S. chronous after communications are estab-
Y A lished when two consecutive Replace the module. Possible
frame not . .
. failures to receive a synchronous
received)
frame occur.
A.B6A
Communication Occurs when initialization of the .
System Error ( . 0 urs W z Replace the module. Not possible

LSI initialization
error)

communication LSI has failed.

Analog Output Module (JEPMC-MTA2910-E)
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6.9.2 Warning List

6.9.2 Warning List
(1) Communication Error (COMM_ALM)

. COMM_ . . Alarm
Category Warning Code ALM Warning Details Countermeasures Clearance
Result of noise or other
— A.960 '
Communication C L. ) causes after communica-
Alarm (Communication tions are established when a
error alarm) .
reception error occurs.
Result of noise or other
A.962 1 causes after communica- Review the communication
(FCS error alarm) tions are established when | wiring and take counter- Possible
Communication an FCS error occurs. measures against noise.
Establishment Result of noise or other
Error A.963 causes after communica-
(Synchronous frame 3 tions are established when a
not received alarm) synchronous frame is not
received.
(2) Command Error (CMD_ALM)
. CMD_ . . Alarm
Category Warning Code ALM Warning Details Countermeasures Clearance
Occurs when the ID number
A94A 9 specified by ID_RD com- | Review the content of the
. (ID number alarm) mand is out of the valid ID | command data issued by the
Data Setting
Warning number range. controller. Refer to the set-
A94B Occurs when data of a com- ting conditions for each
) i 9 mand other than ID RD is | command and parameter.
(Invalid data) out of the valid data range.
A.95B Occurs when an unsup-
(Unsuppgrted 8 Ir);)crét?dezommand is Automatically
ived.
command) - Review the content of the cleared
Occurs at reception of a command data issued by the
A.95F command other than those | . troller.
Command (Undefined 8 supported by
Warning command) MECHATROLINK-III
specifications.
Occurs at reception of a
A9TA C command that cannot be Review the controller's

(Phase error)

processed in the current
phase.

command issue sequence.
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7.1 Overview

7.1 Overview

The Pulse Input Module JEPMC-MTP2900-E (hereinafter referred to as the MTP2900 Module) is equipped with
a 32-bit counter and two channels to count pulses output from a pulse generator such as rotary encoder.

7.2 External Appearance and Configuration

7.2.1 External Appearance

7 3
TP2900 77 vaskawa
=0 Oty Oum

aQ Om
w0 Ow a1 Q Owe

EEE
=

7.2.2 1/0 and Status Indication
The LED lamp status or the combination of LED lamp status indicates the MTP2900 Module status.

(1) Status Indication 1
(a) LED Indicators

Indicator Indicator Color Status when ON
Name
RDY Green The microprocessor for control is operating normally.
M_ERR Red Lights up or flashes at occurrence of failure.
CN Green MECHATROLINK-III connection is established.
ER Red Lights up or ﬂgshes at occurrence of MECHATROLINK-
IIT communication error
LK1 Green Linked to MECHATROLINK connector CN3A
LK2 Green Linked to MECHATROLINK connector CN3B

Pulse Input Module (JEPMC-MTP2900-E)
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7.2.2 1/0O and Status Indication

(b) Status Indication Details

o LED Indicator Status o .
Classification Indication Meaning
RDY| M_ERR | CN | ER | LK1 | LK2
@) ® - - - - Hardware reset status If this state remains
N | unchanged 10 seconds after
St0 rtma © o - - - - Initialization in progress power-on, there is a hard-
atus ware failure.
L] O - - - — | Normally executing Normal
@) ® - - - - Occurrence of serious failure An error was Qetected the
by watchdog timer.
The number of flashes indicates the
type of hardware error:
2: RAM diagnostic error
0O * B _ B _ 3: ROM diagnostic error An error was detected
4: CPU function diagnostic error during self-diagnosis.
Error . . .
5: FPU function diagnostic error
Status . . .
6: Communication ASIC diagnostic
error
The number of flashes indicates the
type of software error. )
. . . An error was detected in the
[ * - - - - 2: Transmission cycle setting error
. . software.
3: Station address setting error
4: Watchdog timeout
Alarm ® * - - - - /O error An I/O error was detected.
Communication with
° o) - - ° -
LINKT busy LINK1 enabled
° o _ _ _ ° LINK 2 busy Communication with LINK
2 enabled
o O O - - - Connection not established Con.nec.tlon to the master
device is not established.
Both CH1 and CH2 are set to be used,
* but the connection is established only
for CH1.
MECHATRO Both CH1 and CH2 are set to be used,
LINK-III . .
. Y but the connection is established only
Communica-
tions for CH2. ) ) N
® ©) - - - Only CHI is set to be used, and the ;Fredco?neictlorl tl())lit }f r(;las-
connection is established for CHI. er device 1s estabhished.
Only CH2 is set to be used, and the
® connection is established for CH2.
Both CH1 and CH2 are set to be used,
and the connection is established for
CH1 and CH2.
. A communication error
[ @) — [
Occurrence of communication error occurred at CH1 or CH2.

Note: O: Unlit, ®: Lit, *: Flashes, ¥ Series of two flashes, —: Not specified




7.2 External Appearance and Configuration

(2) Status Indication 2
(a) LED Indicators

Indicator | Indicator Status when ON Status when OFF
Name Color
RUN Green Normally operating Being stopped
RUINO OERR ERR Red Malfunction occurs Normally operating
c1 (O Ochz G CHI1 counter count value increments or .
CH1 reen decrements No pulse input
CH2 Green CH2 counter count value increments or No pulse input
decrements
(b) Status Indication Details
Classifica- LED Indicator Status Indication Meanin
. icati i
tion RUN | ERR | CH1 | CH2 ’
The power to the MTP2900 Module
has just been turned on. If the ERR
. lamp goes out when the initializa-
Initial .
Status O o O | Atpower-on tion process starts.
If the ERR lamp does not go out, the
MTP2900 Module is faulty. Replace
the module.
The MTP2900 Module has not yet
been registered in the module defi-
O O O No definition nition. Always register the module
in the Module Definition window
before using it.
Normal The CPU in the Machine Controller
Status is being stopped. Execute CPU
* O - :
CPU stopped state RUN. The LED indicators will indi-
cate the normally operating status.
° o B Normally operating The MTP2900 Module is counting
pulses normally.
The number of flashes indicates the
type of hardware error:
l: -
* * B 2: RAM diagnostic error MTP2900 Module hardware failure.
3: ROM diagnostic error Replace the module.
4: CPU diagnostic error
6: Shared memory diagnostic error
7: Counter ASIC diagnostic error
Error The number of flashes indicates the
Status type of software error.
I:-
2: Watchdog timeout
3 Addrgss error (read-out) MTP2900 Module software failure.
O * - exception Renlace the modul
eplace the module.
4: Address error (write-in) P
exception
6: General illegal instruction
exception
7: Slot illegal instruction exception

Note: O: Unlit, ®: Lit, *: Flashes, ¥¢: Series of two flashes, -: Not specified

Pulse Input Module (JEPMC-MTP2900-E)
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7.2.3 MECHATROLINK-IIT Connectors

7.2.3 MECHATROLINK-IIT Connectors
Connect the MECHATROLINK-III cable.

(—M= —

[

[ L4

——

7.2.4 1/0O Connectors
Connect an MTP2900 module and external 1/O signals with I/O cables.

NI ,

_—
]
O

7.2.5 Station Number Selection Switch

Set the MECHATROLINK-III station number.
The setting range is 3 to EF (hexadecimal).

When multiple modules are connected, make sure there is no duplication of station numbers.
B

=

XIB 1 |25 g

3% | 2
NESS
Xi6 K




7.2 External Appearance and Configuration

7.2.6 Operation Switch

Select the CPU operating condition when the power is turned on.

suP| [1
NT| o [SW
mMooPGm | 1
TEST| [1

ON

7.2.7 External Wiring Terminals

Terminal Function
o ||DC24V Name
e ||DCOV DC 24V +24 VDC
o @ DCOV 0VDC
FG Protective grounding
POWER terminal

Pulse Input Module (JEPMC-MTP2900-E)
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7.3.1 Method

7.3 Mounting an MTP2900 Module

7.3.1 Method

There are two methods for mounting an MTP2900 Module.
+ Using DIN rail (standard)
 Using screws
(1) DIN Rail Mounting
(a) DIN Rails and Spacer

Several types of DIN rails are available: with 7-mm to 15-mm gap from the mounting base as shown in the
following diagram. If mounting an MTP2900 Module using DIN rail with 10 mm gap, install a spacer on the
rear of the MTP2900 Module near the bottom to protect the MTP2900 Module from vibration and shock.

Gap from mounting base: 7.0 mm to 15.0 mm

> < For a 10-mm gap
: - DIN rail
Mounting base ——p» [I
|| i
DIN rail ———p— [| ilii
T < Spacer
I

(b) Procedure for Mounting to DIN Rail

Use the following procedure to attach the DIN rail mounting parts to the MTP2900 Module and then mount
the MTP2900 Module to the DIN rail.

1. Pull the DIN rail mounting clips down to release them.

Clip



7.3 Mounting an MTP2900 Module

B Fixing a DIN Rail

Make sure to fix a DIN rail at 300 mm or less pitch as shown in the figure below.

D CO CO xp CoO CDO Axp

. «—— 300 mm or less — .

‘«—— 300 mm or less —

2. Hook the MTP2900 Module to the top of the DIN rail (a), and then push the MTP2900 Module towards
the mounting base to secure it in place (b).

Clip

]l

A

4. Place end plates on both sides of the MTP2900 Module to secure it to the DIN rail.

=

This completes the installation procedure.

MTP2900 7 vaswann]
0 Ot Om

. SOO0® a0 O
DIN rail 200=

o

-

End plate

Pulse Input Module (JEPMC-MTP2900-E)
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7 Pulse Input Module (JEPMC-MTP2900-E)

7.3.1 Method

(2) Screwed Method

Use a panel mounting clamp model JEPMC-OP2400-E (optional) by the following procedure to mount an
MTP2900 Module on the panel.

1. Release the DIN fixing lock (one) at the center of the panel mounting clamp.

Convex clamp (x1

DIN fixing
lock position (x1)

7T

U H:rj, When locked

~~ When released
Panel mounting clamp

2. Insert one convex portion at the top of the panel mounting clamp into the hole of the MTP2900 Module
case.

| IO

3. Push the clamp as indicated by an arrow above onto the MTP2900 Module case and use the DIN fixing
lock to fix MTP2900 Module.

4. Push the MTP2900 Module mounted clamp onto the mounting plate as shown in the figure below, and use
four mounting screws to firmly secure the clamp.

dl |-

Mounting screw
(M4 Phillips)

Use the screwdriver with this portion
of a driver not less than 10 cm.

Note: Vertically mount it on the wall as shown in the figure above.



7.3 Mounting an MTP2900 Module

7.3.2 Mount Direction

Be sure to mount the MTP2900 Module from the front using a DIN rail or panel mounting clamp.

View from front,
when attached

[MTP2900 7 vascam

WO Oumt () O
aQ Om=

=0 Om @Q Oce
)

Pulse Input Module (JEPMC-MTP2900-E)
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7 Pulse Input Module (JEPMC-MTP2900-E)

7.3.3 Space Required for Mounting an MTP2900 Module

7.3.3 Space Required for Mounting an MTP2900 Module

Install MTP2900 Module so that enough space is left around it as shown in the following figure:

* Mount condition

» Vertical and horizontal directions: 20 mm or more

20 mm or more

MTP2900 77 YASKAWA
rrQ Qm'"‘@ Om

20 mm or more
<4+“—p —>

20 mm or more

20 mm or more



7.4 Specifications

7.4 Specifications

7.4.1 General Specifications

The general specifications for MTP2900 Module are shown below.

Iltem Specifications

Ambient Operating 0°C to +55 °C

Temperature

Ambient Storage 25°C 10 485 °C

Temperature
Environmental ﬁ:]rﬁliz;;Operatlng 30% to 95% RH (with no condensation)
Conditions Ambient Storage

- 9 5% to 95% RH (with no condensation)

Humidity

Pollution Level Pollution level 2 (conforming to JIS B3502)

Corrosive Gas There must be no flammable or corrosive gas.

Operating Altitude 2,000 m above sea level or lower

Conforming to JIS B3502
i . . * 10 to 57 Hz with single-amplitude of 0.075 mm

Vibration Resistance . . )
Mechanical * 57 to 150 Hz with fixed acceleration of 9.8 m/s
Operating * 10 sweeps each in X, Y, and Z directions (sweep time: 1 octave/min.)
Conditions Conforming to JIS B3502

Shock Resistance Peak acceleration of 147 m/s? (15 G) twice for 11 ms each in X, Y, and Z

directions
Electrical . . Conforming to EN 61000-6-2, EN 61000-6-4, EN 55011 (Groupl,
Operating Noise Resistance
" ClassA)

Conditions

Installation Re-
quirements

Ground

Ground to 100 Q max.

Cooling Method

Natural cooling

Mounting Direction

Refer to 7.3 Mounting an MTP2900 Module.

Compliant Standards

UL, CSA, CE

Pulse Input Module (JEPMC-MTP2900-E)
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7 Pulse Input Module (JEPMC-MTP2900-E)

7.4.2 Performance Specifications

7.4.2 Performance Specifications

(1) Hardware Specifications

The hardware specifications of the MTP2900 Module are shown below.

DC Output ~
(Can be selected by setting the
parameters.)

Item Specifications
Name Pulse input module
Abbreviated Name MTP2900
Model JEPMC-MTP2900-E
Power Supply Section | Input Voltage 24 VDC (£20%)
(POWER-CN) Current Consumption 0.5 A max.
Communication
Interface Communication Specifications | MECHATROLINK-IIT
(CN3A/CN3B)
Input Circuits 5-V fhfferentlal: Max. frequency 4 MHz (RS422,
Canb lected b ting th non-isolated)
(Can be selected by setting the 12 V: Max. frequency 120 kHz (Current source input,
parameters.)
photocoupler I/F)
Pulse Counting Methods Sign (X1 and x2)
(Can be selected by setting the | Up/Down (x1 and x2)
parameters.) A/B (x1, X2, and x4)
Counter Mode Reversible counter mode
(Can be selected by setting the | Interval counter mode
parameters.) Frequency measurement mode
2-point 24-VDC £20%, 50 mA current sink output, photo-
ler I/F
Coincidence Output couprer i
Response time: 1 ms max. when OFF — ON, 1ms max.
when ON — OFF
1/O Section 2-point 24-VDC +20%, 50 mA current sink output, photo-
(CN1 ) coupler I/F

Response time: 1 ms max. when OFF — ON, 1ms max
when ON — OFF

* Zone output
* Speed coincidence
* Frequency coincidence

PI Latch Input

DI: 2-point 24-VDC £20%, source output,
photocoupler interface
Response time: 30 ps max. when OFF — ON, 600 us
max.when ON — OFF

Phase-C: In 5-V differential input mode, the minimum ON
pulse width is 125 ns.
In 12/24 V input mode, the minimum ON pulse
width is 4.2 ps.
Latch input response time: 95 to 125 ns
(response delay for pulse-A or B input)

* Note that the DO output may turn ON for 3 to 4 ms at the moment the power supply turns OFF.
Note: Use a 24-VDC power supply and external input power supply with double or reinforced insulation.




7.4 Specifications

(2) Switch Specifications
The specifications of the switches provided on the MTA2900 Module are as follows.
(a) SW1
The SW1 switch sets the CPU operation mode at power-on.

Note: The SW1 setting is read at power-on. If the setting is changed after power-on, the descriptions in the
table below will not be applicable.

Device . . Initial
Code Name | Setting Operation Setting Remarks
ON SYSTEM load ON: The MTP2900 Module will start running
S1-4 SUP OFF | in a mode where the firmware version can be

OFF | Normal run upgraded.

* S1-2 set to OFF and S1-3 set to ON: The

ON Parameter initialization parameters will be initialized to the factory
defaults at startup. However, the settings
written in the nonvolatile memory will be

S1-3 INIT OFF
kept unchanged.

OFF Normal run * Both S1-2 and S1-3 set t(.) ON: Both th'e
parameters and nonvolatile memory will be
initialized to the factory defaults.

ON . . . . _ . . .-

s1-2 | MODE Function selection OFF I.Jse.d in comblnatlo.n with S1-3 setting to ini

OFF tialize the nonvolatile memory.

ON

S1-1 TEST OFF Reserved by system OFF | Used for final adjustment before shipment
(b) SW2
The SW2 switch sets the station address of MTP2900 Module as a slave device of the MECHATROLINK-III
network.
Name Setting Range Operation Initial Setting Remarks
Station address
1 0
x16 OtoF (Upper digit) F cannot be used.
Station address
0 3 _
x16 OtoF (Lower digit)

Note: To use both CH1 and CH2, set the sub-addresses “00h” and “01h” in addition to the station address.

Example: If the station address is set to 03h (S2 = Oh, S3 = 3h), the station address designation from
the master device should be 0003h for CH1, and 0103h for CH2.

Pulse Input Module (JEPMC-MTP2900-E)
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7 Pulse Input Module (JEPMC-MTP2900-E)

7.4.2 Performance Specifications

(3) Pulse Counting Methods

The MTP2900 Module supports three pulse counting methods:
+ Sign
+ UP/DOWN
+ A/B

This section describes the details on each pulse counting method.
(a) Sign Method
The count is incremented and decremented based on the polarity:
Polarity: Positive logic
When the pulse B input is at Low, the count is incremented by the pulse A input. (Positive in the fre-
quency measurement’)

When the pulse B input is at High, the count is decremented by the pulse A input. (Negative in the fre-
quency measurement)

Polarity: Negative logic

When the pulse B input is at High, the count is incremented by the pulse A input. (Positive in the fre-
quency measurement).

When the pulse B input is at Low, the count is decremented by the pulse A input. (Negative in the fre-
quency measurement)

* For information on the frequency measurement, refer to 7.4.2 (4) (c) Frequency Measurement Counter.

The following table shows the pulse counting operations with different multiplications and polarities.

Pulse Counting Method Polarity UP Count (Forward) DOWN Count (Reverse)
Positive Pulse A Pulse A B R
logic Pulse B _ tow Pulse B —l HIGH
Sign (X1)
Pulse A
Negative ¥ Pulse A !
logic PuseB — HIGH Pulse B ———O"
Positive Pulse A 1 g Pulse A 1 Q
i HIGH
logic Pulse B oW Pulse B

Sign (X2
d ( ) . Pulse A Pulse A
Negative 1 l f

logic Pulse B LOW Pulse B LOW




7.4 Specifications

(b) UP/DOWN Method

The count is incremented are decremented in the following way regardless of the polarity.
The count is incremented by the pulse A input. (Positive in the frequency measurement)

The count is decremented by the pulse B input. (Negative in the frequency measurement)

The following table shows the pulse counting operations with different multiplications and polarities.

Pulse Counting Mode Polarity UP Count (Forward) DOWN Count (Reverse)
Positive Pulse A f‘; Pulse A Fixed at LOW or HIGH
logic Pulse B Fixed at LOW or HIGH Pulse B
UP/DOWN (Xx1)
Negative Pulse A r Pulse A Fixed at LOW or HIGH
logic Pulse B Fixed at LOW or HIGH Pulse B j_'i
Positive Pulse A I Pulse A Fixed at LOW or HIGH
logic Pulse B Fixed at LOW or HIGH Pulse B
UP/DOWN (x2)
Negative Pulse A lf Pulse A Fixed at LOW or HIGH
logic Pulse B Fixed at LOW or HIGH Pulse B r

Note: +0 when the pulses A and B are input at a time.

(c) Pulse A/B Method

The count is incremented and decremented based on the polarity as explained below.

Polarity: Positive logic
The count is incremented when the phase of the pulse A input is advanced from the pulse B.
(Positive in the frequency measurement)

The count is decremented when the phase of the pulse A input is lagged behind the pulse B.
(Negative in the frequency measurement)

Polarity: Negative logic
The count is incremented when the phase of the pulse A input is advanced from the pulse B 0.
(Positive in the frequency measurement)

The count is decremented when the phase of the pulse A input is lagged behind the pulse B 0.
(Negative in the frequency measurement)

The following table shows the pulse counting operations with difference multiplications and polarities.

Pulse Counting Mode Polarity UP Count (Forward) DOWN Count (Reverse)
Positive Pulse A JL Pulse A —'L
IOglc Pulse B 4|—|— Pulse B J—l—

A/B (x1)
Negative Pulse A 3 Pulse A L
lOgiC Pulse B T Pulse B —I—li
Positive Pulse A ﬂ Pulse A —TL
logic Pulse B 4|—|— Pulse B J—l—

A/B (x2)
Negative Pulse A Ty 5 PulseA Syt
logic Pulse B T Pulse B —I—li
Positive Pulse A P Pulse A .
logic Pulse B I Pulse B F v

A/B (x4)
Negative Pulse A O Pulse A R
lOgiC Pulse B ﬁ—fi Pulse B r

Pulse Input Module (JEPMC-MTP2900-E)
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7 Pulse Input Module (JEPMC-MTP2900-E)

7.4.2 Performance Specifications

IMPORTANT | ® Minimum Width of Pulse Counting
Fill the following pulse width with the loose wire side of the standard cable (JEPMC-W2063-000-E).

* Input 5-V Differential Input
250 ns

125 ns

162.5ns; (A/B method)
ki

e Input 12V
84us

S e e I

121! (A/B method)
-~




7.4 Specifications

(4) Counter Modes
The MTP2900 Module has three counter modes. The counter mode can be selected by setting the parameter
(refer to 7.6 Parameter Settings.).
* Reversible counter
+ Interval counter
» Frequency measurement
This section outlines each counter mode.

Note: Type of command data and response data are shown in bold uppercase. Parameter names are shown in italics.

(a) Reversible Counter

The count is incremented and decremented based on the pulse A and pulse B inputs.

The Count Disable and Count Preset functions are enabled by setting the parameters *. Also the counting can
be prohibited while pulse C is being input by setting the Mask of Calculation by C-pulse (Parameter
No.0n0C).

* Refer to 7.7.1 (1) Command Data List.

The diagram below illustrates an example of the reversible counter operation when the Mask of Calculation
by C-pluse is enabled by setting parameter No.0nOC to 0.

p3 p6
2147483647 (MAX) {1 g
(+) Count preset (1) P7.
' n3
Count preset (2)
\ p1 '
Counter \ \ P8
count \ \ . . . e N6
register ] Restarts counfing | Stops ~ Restaits . .
Stops counting ' Oounling COI““DQ : "7
(=) : : : na n5 Count  Count’ L
. . . prohibited permitted 8
-2147483648 (MIN) : . . {f : | | . —» Time (s) >
b . Lo ©ops l l . | N
1 ' ' 1
P : : . . ; =
PulsesAandB | UP | stop | UP [DOWN | uP | stop | DOWN | stop | DOWN i
— : : - - : : !
Pulse C terminal | ] : : S i =
(positive logic) ; ; . ! &
. 1 ' ' 1 -
Pulse C terminal + . . : 4 ~
(negative logic) E . L . . L ' . . E @
- . . . . ! =]
' ' . ! ! ' ' | e}
' 9 y | o
Counter value | >(l n1 X n2 X n3 >< n4 X n5 X n6 X n7 >: =
'<L>' Ts = communication cycle (s) 3_
. ) s
(0]
. 0
<Explanation> g

Counter value

H

Stores sequentially the Count Value every communication cycle (nl to n7 in the above diagram).
Count preset (1) and (2)

When the Calculating preset bit (bit 1: Command Setting) is set to 1 at the positions pl and p7 as

shown in the above diagram, the count values are forcibly reset to the preset values p2 and pS.
Overflow and Underflow

When the count value increments to the value MAX (p3), it is automatically reset to the value MIN (p4)

When the count value decrements to the value MIN (p5), it is automatically reset to the value MAX (p6).
Count disable/Count permit

When the Mask of Calculation by C-pulse is enabled by setting parameter No.On0C to 0, counting will stop

while pulse C is being input. Also, setting the Count disable bit (bit 0: Command Setting) to 1 will cause
counting to stop until the command is cancelled regardless of whether or not pulse C is input.
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7.4.2 Performance Specifications

(b) Interval Counter

The count is incremented and decremented based on the pulse A and B inputs, and the count value is stored in
the Counter Value every communication cycle.

The count value is latched and the counter is reset when pulse C is input (Interval Latch). The latched data is
stored in Interval Value every communication cycle.

The diagram below illustrates an example of the interval counter operation.

p2
2147483647 (MAX) :

(+)
A . m1

Counter
count
register

0

m4

A\
(=)

'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
e

-2147483648 (MIN) —»  Time (s)

2T

o]
SN

Pulses Aand B

c
|

Pulse C terminal
(positive logic)

Pulse C terminal
(negative logic)

LA

m2 m3

Interval data : : . .
Counter value :>< n1 >< n2 X n3 >< n4 X n5 >< n6é >< n7

-~ Ts = Communication Cycle (s)

><
2

ol

<Explanation>
Counter value
Stores sequentially the Count Value (nl to n7 in the above diagram) every communication cycle.
Interval data
The count value (m1 to m4 in the above diagram) is latched and reset at the rising edge of pulse C.
The latched data is stored in the Interval Value.
Overflow and Underflow
When the count value decrements to the value MIN (p1), it is automatically reset to the value MAX (p2).
When the count value increments to the value MAX (p3), it is automatically reset to the value MIN (p4).
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(c) Frequency Measurement Counter

The frequency is calculated from the input pulse A and B trains and stored in the Counter Value.

The diagram below illustrates an example of the frequency measurement counter operation.

Nn-2 | Nn-1, Nn | Nn+1, ' Nn+2 |

Input pulse L L L L L L L —» Time (s)

1 >< f2 >< f3 X f4 >< f5 X f6 X f7 >'< f8
Counter value X Nn-2 X Nn-1 X Nn X Nn+1 X Nn+1 X Nn+2 X Nn+2

-«

Frequency

SN ST

Ts = communication cycle (s)

<Principle of Frequency Measurement>
The frequency is calculated using the following equation.
N, —

Nn-l
f= — T xMULT

f : Frequency

Ny, Np.1: Current counter count value of input pulse of every control cycle

T : Time between input pulses (The measurement time minimum unit: 4 MHz = 0.25 pus)

MULT : Parameter No. On0B (Frequency Calculation Selection)

The above equation is applicable when more than one pulse is input within a measurement cycle. If no
pulse is input within a measurement cycle, the frequency estimated from the previously calculated value is

set as the result (f5 in the above diagram), and the true value (6 in the above diagram) is calculated in the
following measurement cycle when pulses are input.

Pulse Input Module (JEPMC-MTP2900-E)
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7.4.2 Performance Specifications

(5) Counter Functions
(a) Outline of Counter Function

The counter functions are used to write the status and the count value in the response data according to the
counter operation method specified by the parameter settings and the command data.

The following table outlines the MTP2900 Module counter functions. The counter functions that can be used
differ depending on the counter mode.

Counter Mode™
2 > o
. . o) e
Function Name Details iz g S 5
0|8 |33
s |E|2 8
o w9
=
A/B pulse counting mode Sets the pulses A and B counting method. VIVl v
Pl latch Latches the count value at the phase-C signal of DI signal input. | ¥/
Coincidence output Outputs a DO 51gnal when the §ount value agrees with the pre- | , [ v
set value, and writes the status in the Status.
Mask of calculation by C-pulse | Stops counting while the phase-C pulse is being input. 4
Count disable Stops counting during the time specified in the output data. 2
Count preset Resets the count value to the preset value. v
Electronic gear Converts the count value into reference units. vV
Ring counter Controls cyclicly the count value in the range between 0 to the |
set value.
Outputs a DO signal when the count value is in the zone speci-
Zone output fied by the upper limit and lower limit, and writes the status in | v
the Status.
Multi- Outputs a DO signal when the feedback speed is in the range
purpose | Speed coincidence | specified by the detection value and width, and writes the status | v
outputs in the Status.
Outputs a DO signal when the detected frequency is in the
Frequency . . . . v
o range specified by the detection value and width, and writes the
coincidence .
status in the Status.

* In the counter mode marked with v/, the counter function can be used.

For more information on the above counter functions, refer to 7.6 Parameter Settings and 7.7.1 Command
Data.
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(b) Counter Function Details
This section describes the details on the parameter and command/response data setting items.

Note: The counter function is valid in the counter mode indicated with [8J®0 while it is not valid in the
counter mode indicated with [OO] .

« A/B Pulses Counting Mode Frequency Measurement

The pulses A and B counting method can be selected by setting the following parameters.

Parameter

No Name Details Default Value

Set the polarity of phase-A and -B pulse signals:

On04 A/B pulse signal polarity 0: Positive logic, 1: Negative logic

0: Positive logic

Select the pulse counting method:
0: Sign (x 1)

: Sign (X 2)

: Up/Down (X 1)

: Up/Down (X 2)

: Pulses A/B (x 1)

: Pulses A/B (x 2)

: Pulses A/B (x 4)

Pulse counting mode

0n06 .
selection”

6: A/B (x 4)

AN L AW N =

* For details on the pulse counting methods, refer to 7.4.2 (3) Pulse Counting Methods.

* Mask of Calculation by C-Pulse [Interval | [Frequency Measurement |

Used to stop counting while pulse C is being input. This Mask of Calculation by C-pulse is enabled by setting parameter
No.0n0C to 0. However, this function is invalid while the PI Latch Detect Demand using pulse C is ON.

While the pulse counting is being stopped, counting the following values is stopped: Number of Incremental Pulses
(PDV), Counter Value (PFB), After Convert Increment Pulse (PDVG), and Current Count Value After Conversion (PFBG)

Note: An operation example of the Mask of Calculation by C-Pulse is given in 7.4.2 (4) (a) Reversible Counter.

* Count Disable [Frequency Measurement |

Used to stop counting while the count disable bit (bit 0: Command Setting) is 1.

This function can be used independently from the Mask of calculation by C-Pulse.

While the pulse counting is being stopped, counting the following values is stopped: Number of Incremental Pulses
(PDV), Counter Value (PFB), After Convert Increment Pulse (PDVG), and Current Count Value After Conversion (PFBG)

Note: An operation example of the Count Disable function is given in 7.4.2 (4) (a) Reversible Counter.

» Calculating Preset [interval | [Frequency Measurement |

Used to reset the counter forcibly to the value specified in the Count Presetting Data.
The value of the counter is reset to the preset value when the signal of the Calculating preset bit (bit 1: Command Setting)

is input (detection at the signal rising edge). When the value is reset to the preset value, the Preset count completed bit (bit
2: Status) turns ON.

Calculating Preset —‘I—Li
N
Preset Count

Completed

Note: 1. An operation example of the Calculating Preset function is given in 7.4.2 (4) (a) Reversible
Counter-.
2. When using the ring counter function, set the command data “Count presetting data” to a value
between 0 and the value “POSMAX-1".

Pulse Input Module (JEPMC-MTP2900-E)
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7.4.2 Performance Specifications

The timing of the Preset Count Completed bit of MTP2900 Module is shown below.

Set the Calculating preset bit

to ON. Communication cycle Ts
Calculating preset
Bit 1 |
The Preset count completed
bit turns ON.
Preset Count Completed
Bit 2
Count presetting
data
m2
Counter count register /0/? —
L
/0/ m4
m1 m3
m2’
Current count value — m1 m2 m3 m4 e
after conversion \
Data reset to the value set in the
command data "Count presetting

data"

* Pl Latch [Interval | [Frequency Measurement |

Used to store (latch) the counter count value at the moment an external signal is input (at the rising edge detecting point) in
the PI Latch Value.

Either a discrete input (PI input) or pulse C can be selected for the external signal to be used.

The following graph shows the PI latch process: Execution of the PI Latch Detect Demand, detection of the external
input signal rising edge, storage of PI latch data in the PI Latch Value.

When the electronic gear function is enabled (when the parameter No. OnOF (Reference Unit Selection) is set to a unit
other than 0 (pulse)), the latch data converted into the set reference unit is written in the PI Latch Value after Conver-
sion/Interval Data after Conversion.

(+)

------------------------ Signal rising edge detected

Pl latch value
Current counter

count value 0

(=) «—— Hardware latch

Time (s) —»

Pl Latch Detect . |
Demand signal [ !

Z — Discrete (Pl): ON for 30 us min.*
' Pulse C: ON for 125 ns min.
External input signal .

(discrete (PI) input or
pulse C)

Pl Latch Completed ! :

signal . '

PI Latch Register PINT (PI Latch Value)
display

* Atleast 600 us must elapse before accepting the ON signal after the signal turns OFF from ON.
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» Coincidence Output

Used to output the coincidence output signal when the counter count value becomes the value predefined in the Agreed
Detection Value.

The coincidence detection (bit 3: Command Setting) is enabled when the Coincidence Detection Function Use Selec-
tion) is used by setting the parameter No.0n09 to 1.

The following diagram illustrates the process from the reception of the coincidence detection request signal
until the detection of coincidence point.

""""""""""" Coincidence point

Agreed detection value

(COINDAT) '
Current counter ,
count value .
v '
¢ Z
Time (s) —»
Coincidence point detection value COINT

Coincidence detection request
Coincidence output signal ,—‘—

Note: Use the Coincidence detection bit (bit 5: Status) to monitor the coincidence detection signal output.

B Precautions When Using the Ring Counter

A
S N Maximum value of ring counter
[ (POSMAX)
Current | .ol D B SEEEEE 4 Agreed detection value
counter : (COINDAT)
value '
after :
conversion :

When the Ring-counter Function Selection is used by setting the parameter No.0OnOE to 1, the coincidence detection value
exists every communication cycle as shown in the diagram above. For the coincidence detection processing when the ring
counter function is enabled, the coincidence detection set value closest to the current counter count value after conversion
is obtained and set every communication cycle. Therefore, if a pulse that exceeds one cycle is input within 1 communica-
tion cycle, the coincidence detection may not be executed.

Note: For details on the ring counter function, refer to 7.4.2 (5) « Ring Counter Function.

Pulse Input Module (JEPMC-MTP2900-E)
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7.4.2 Performance Specifications

B Precautions When Using the Electronic Gear Function
Errors in the result of unit conversion from/to reference unit from/to pulse may cause the following differences in the coin-
cidence detection operation.
Note: For details on the electronic gear function, refer to 7.4.2 (5) (b) * Electronic Gear Function.
* When 1 reference unit = n pulses (n> 1)
The value p converted from the coincidence detection set value m (reference unit) into pulses is the coincidence
detected value.
The counter value whose value after conversion is equal to m is py or more but less than p;. When the pulse to incre-
ment the count (in the direction indicated with the arrow A) is input, the MTP2900 Module executes coincidence detec-
tion at the timing the counter value = m.
When the pulse to decrement the count (in the direction indicated with the arrow B) is input, the current counter value
after conversion is equal to m when the counter value =p; — 1 (p; + 1 if py < 0). However, the MTP2900 Module does

not execute the coincidence detection at this timing, but executes at the timing the counter value = py,.

<When pgis a positive value > <When pgis a negative value >
- " )
Reference m| ! rln m| ! [
units ! :
Lo :
s : ; : Reference
) m-1 m  mH+ units pulse

* When 1 pulse = n reference units (n > 1)

The value p converted from the agreed detection value m (reference units) into pulses is the coincidence detected
value.

The current counter value after conversion converted from the counter value p is m( or more but less than m;. When the
pulse to increment the count (in the direction indicated with the arrow A) is input, the MTP2900 Module executes coin-
cidence detection at the timing the current count value = my,.

When the pulse to decrement the count (in the direction indicated with the arrow B) is input, the MTP2900 Module exe-
cutes coincidence detection at the timing the current counter value after conversion =m; — 1 (m; + 1 if m; < 0) before

the current counter value after conversion becomes my,.

<When my is a positive value> <When my is a negative value >
Reference my njo :
units

e * : Reference
' m, m, units pulse
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7.4 Specifications

* Ring Counter Function [Interval | [Frequency Measurement |

Used to cyclicly control the counter count value to be written in the Counter Value within the range between 0 and the
maximum ring counter value (POSMAX). Set the maximum ring counter value in the Maximum Value of Ring Counter
(parameter No.0On16).

When Ring-counter Function Selection is used by setting parameter No. On0OE to 1, the value of the Number of POS-
MAX Turns increments by 1 (for forward rotation) or decrements by 1 (for reverse rotation) every time the count value
exceeds the ring counter reset position.

This function can be used for the machine configuration to be reset cyclicly without using a special application program.

(+)

---- Maximum value of
ring counter

Current counter value (POSMAX)

after conversion

« Number of POSMAX Turns Preset [Interval | [Frequency Measurement |
Used to forcibly reset the value of the Number of POSMAX Turns to the value specified in the Preset Data of POS-
MAX Turns.

The Number of POSMAX Turns is reset when the signal of the POSMAX presetting bit (bit 4: Command Setting) is
input (the rising edge detection). When the value is reset, the POSMAX preset bit (bit C: Status) turns ON.

POSMAX Presetting ! b

. #
POSMAX Preset ﬂ

* Electronic Gear Function [Frequency Measurement |

Used when a unit (mm, deg, or inch) other than pulse is set to the Reference Unit Selection (parameter No.OnOF).

* QOutline

The Electronic Gear function is used to set per pulse input to the MTP2900 Module to any reference unit
value.

To calculate the number of required pulses for the system shown below, the operations when using the

electronic gear and when not using the electronic gear differ as explained below.

Workpiece

No. of encoder pulses: 8192 —» E&m@F

Ball screw pitch: 6 mm

<When the Electronic Gear is Not Used> <When the Electronic Gear is Used>
If 13653 pulses are input, the number of revolutions is Mechanical conditions such as the moving amount per
13653+8192 = 1.666 (revolutions) machine rotation, encoder gear ratio, and machine gear ratio
1 revolution moves the workpiece 6mm, therefore the travel are predefined and the minimum reference unit is set to 1
amount by 1666 revolutions is pm.
6 (mm/revolution) x 1.666 (revolutions) = 9.999 (mm) To move the workpiece 10 mm,
Therefore, the workpiece moves for 9.999 mm by inputting 10 (mm) +1 (um) = 10000 reference units

13653 pulses. This equation must be calculated at the host Input 10000 reference units.

controller.

Pulse Input Module (JEPMC-MTP2900-E)
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7 Pulse Input Module (JEPMC-MTP2900-E)

7.4.2 Performance Specifications

* Settings
Use the following procedure to make the settings.

1. Confirm the machine specifications.

Elements relating to the Electronic Gear @

* Gear ratio u ]
* Ball screw pitch Ball screw pitch
* Pulley diameter, etc.

Y :” Gear ratio

2. Confirm the number of encoder pulses displayed in the Counter Value, and set this value to the Num-
ber of Pulses per Motor Rotation (parameter No.On18).

3. Set the reference unit (the smallest unit for the reference data to move the load) according to the settings
of the Reference Unit Selection (parameter No.OnOF) and Number of Digits below Decimal Point
(parameter No.0n10).

Reference to move a table in

units of 0.001 mm

Reference unit : 0.001mm
—>

C—

I ]
L

[_H

Consider the machine specifications and positioning
precision when setting the reference unit.

Note:When reference unit is 1pum, inputting 50,000 reference pulses moves the workpiece by 50000 x
Ium = 50 mm.
4. Find the load travel distance per load axis rotation using the reference unit, and set to the Travel Dis-
tance per Machine Rotation (parameter No.On12).

Travel distance per machine Load travel distance per load axis rotation reference unit

rotation axis (reference unit) Reference unit

<Calculation Example>
For a ball screw pitch of 5 mm and a reference unit is 0.001 mm

(ﬁ = 5000 (Reference unit)
Ball screw Round table Belt + pully

Load axis +—» P Load axis _nD,

T e
VD ()
P: Pitch % D: Pully diameter
Load axis
fotmion= ———— one _ _ 360" | g ___ 7D
Reference unit rotation — . rotation .
Reference unit Reference unit
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5. Set the Encoder Gear Ratio and the Machine Gear Ratio in the parameters No. On14 and No. Onl15.

When the encoder axis has rotated m times and the mechanical configuration allows the load axis to
rotate n times, set the following values.

No.0n14: Encoder Gear Ratio = m (rotations)
No.0n15: Machine Gear Ratio = n (rotations)
(Setting range: 1 to 65,535 (rotations))
<Setting Example>

* For the configuration shown in the diagram

4 rotations
7 rotations

_D.

Encoder axis Load axis n rotations
m rotations

9 rotations
3 rotations

Gearratio=n/m=3/7)x(4/9)=4/21
Therefore, set the following values.
No.0nl14: Encoder Gear Ratio = 4 (rotations)
No.On15: Machine Gear Ratio = 21 (rotations)

* Multi-purpose Output Function
Used to externally output the multi-purpose output signal when the specified condition is satisfied and the Multi-purpose
output bit (bit 5: Command Setting) is set to 1 (Detect).

The output condition can be selected by setting the Multi-purpose output bits (bits 4 to 7: Set Function) according to the
selected counter mode.

This section describes each output conditions.

« Zone Output [Interval | [Frequency Measurement |
The multi-purpose output signal is output at the rising edge of the multi-purpose output detection request signal when
the Multi-purpose output bit (bit 5: Set Function) is set to 1 (Zone output) and the counter value is in the range between
the value of the Zone Output Minimum Value and Zone Output Maximum Value.

As the counter value is detected by software processing, there will be a delay of maximum 500 ps.
Operation examples of the Zone Output is illustrated below.
* When Zone Output Minimum Value < Zone Output Maximum Value

2147483647 (MAX)

Maximum value of ring counter
) (POSMAX)

Pulse Input Module (JEPMC-MTP2900-E)

77777777777777777777777777777777777777777777777777777777777777777777777 Zone output maximum value

Counter
count O
register >

H

O R R Zone output minimum value

=)
-2147483648 (MIN)

Multi-purpose 4| |—|
output signal
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7.4.2 Performance Specifications

* When Zone Output Minimum Value > Zone Output Maximum Value

2147483647 (MAX)
(+)

Counter

count register 0

(=)
2147483648 (MIN)

Multi-purpose
output signal

Maximum value of ring counter
(POSMAX)

Zone output minimum value

--------- Zone output maximum value

—

* When Zone Output Minimum Value = Zone Qutput Maximum Value

The multi-purpose output signal is output when the Count Value and the Zone Qutput Minimum Value (= the zone

output maximum value) match.

B Operation When Using the Ring Counter

The zone output operation will be as shown below when the Ring-counter Function Selection is used by setting the

parameter No.OnOE

to 1.

* When Zone Output Minimum Value < Zone Output Maximum Value

+)

Current
counter
value

after
conversion

Multi-purpose

output signal

* When Zone Output Minimum Value > Zone Output Maximum Value

Maximum value of ring counter
(POSMAX)

Zone output maximum value

-| Zone output minimum value

)

Current
counter
value

after
conversion

Maximum value of ring counter
(POSMAX)

Zone output minimum value

Zone output maximum value

Multi-purpose
output signal

Note: For information on the ring counter function, refer to 7.4.2 (5) (b) * Ring Counter Function.
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Speed Coincidence Output [Interval | [Frequency Measurement |

The multi-purpose output signal is output at the rising edge of the multi-purpose output detection request signal when
the Multi-purpose output bits (bits 4 to 7: Set Function) is set to 2 (Speed coincidence) and the feedback speed calcu-
lated from the difference between counter values of each control cycle is within the range specified in Speed Coinci-

dence Detection Width whose center point is the value set in the Speed Coincidence Detection Setting.
The software processing for detecting the counter count value cause a delay for 500 ps maximum.

Frequency Coincidence Output ~ [Reversible| [Interval | [Ji s Al

The multi-purpose output signal is output at the rising edge of the multi-purpose output detection request signal when
the Multi-purpose output bits (bits 4 to 7: Set Function) is set to 3 (Frequency coincidence) and the frequency mea-

sured by the frequency measurement counter is within the range specified in the Frequency Coincidence Detection
Width whose center point is the value set in the Frequency Coincidence Detection Setting.
The software processing for detecting the counter count value cause a delay for 500 ps maximum.

7.4.3 MECHATROLINK-III Communication Specifications
The general specifications of MECHATROLINK-III communications are given below.

Item Specifications
Communications Protocol MECHATROLINK-IIT
Classification Slave™!
Station Address Setting Range 03 to EF (hexadecimal)
Transmission Speed 100 Mbps

Supported Transmission Cycles 0.125 ms"2, 0.25 ms, 0.5 ms, 1 ms to 8 ms (granularity: 0.5 ms)

Number of Bytes per Station for

Cyclic Communications 16 bytes

Supported Communication Cyclic communications, event-driven communications, message
Methods communications

Supported Profile Standard /O profile

Supported Commands

NOP, PRM_RD, PRM_WR"3, ID_RD, CONFIG,
ALM RD, ALM_CLR, SYNC SET"!,

Cyclic communications CONNECT"!, DISCONNECT, PPRM_RD,
PPRM_WR"3, MEM_RD, MEM_WR™3,
DATA_RWA, DATA_RWS

NOP, ID_RD, CONNECT"!, DISCONNECT,
MEM_RD

Read memory content, Write memory content,
Read memory content: non contiguous, Write

memory content: non contiguous, Read maxi-

mum message size

Event-driven communications

Message communications

* 1. Setting the parameter No. On00 (Channel Selection) to 1 (Use) for both channels CH1 and CH2 makes the

*2.
*3.

MTP2900 Module a multi-slave device that uses the command and response areas for 2 lines. When the param-
eter No.0n00 is set to 1 for both channels CH1 and CH2, set the same value in COM_TIM (communication
cycle) in the CONNECT command for 2 lines. The MTP2900 Module starts synchronous communications by
the first received CONNECT or SET_SYC command.

Set the communication cycle to 250 s or more when the transmission cycle is set to 125 ps.

The parameters written by the PPM_WR, PPRM_WR, MEM_WR commands, or tool (IOWin) to the volatile
or nonvolatile memory will be validated after the CONFIG command is executed.

IMPORTANT The pulse output control cycle is 0.5 ms. When the communication cycle is set to 0.25 ms, the response data

will be refreshed every 0.5 ms.

Pulse Input Module (JEPMC-MTP2900-E)
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(1) Connectors

7.5.1 Specifications of Connection Cables and Connectors

7.5 External I/0O Signals and Connection Examples

7.5.1 Specifications of Connection Cables and Connectors

Connector Model
Name Connec- | No. of
tor Name | Pins Module Cable Manufac-
turer
» Connector
10140-6000EL
* Shell
External /0 3M Japan
40 - ~ i
Connector CN1 10240-52A3PL (1)3340 3210-006 Lo
10340-3210-000
(One-touch- lock type)

(2) Standard Cable Models and Appearance

Name Model Length Appearance (JEPMC-W2063-00-E)
JEPMC-W2063-A5-E | 0.5m I L 150
Laminate tape —f————~—____
Cable for =
- -01- 1
MTP2900 Module JEPMC-W2063-01-E m o
JEPMC-W2063-03-E 3m
Shielded wire

(3) Standard Cable Wiring Chart
The wiring chart of the loose wire of the JEPMC-W2063-000-E standard cable is shown below.

Terminal No. Dot Mark Wire Color Dot Mark Terminal No.
1 - Orange Continuous- - - - 21
2 - Gray Continuous- - - - 22
3 - White Continuous- - - - 23
4 - Yellow Continuous- - - - 24
5 - Pink Continuous- - - - 25
6 -- Orange - 26
7 - Gray - 27
8 -- White - 28
9 -- Yellow - 29
10 -- Pink - 30
11 --- Orange —— 31
12 - Gray —— 32
13 o White - 33
14 - Yellow - 34
15 --- Pink - 35
16 - Orange R —— 36
17 - Gray - 37
18 - White - 38
19 - Yellow - 39
20 B Pink - 40
Shielded wire Shell




7.5 External I/O Signals and Connection Examples

7.5.2 Connector Pin Layouts

The pin layout and each terminal function of the CN1 connector of the MTP2900 Modules are described below.

(1) Pin Layout at Connection Side

~ g g 1 | +5PA1 21 | -5PA1
[ | [ | 2 +5PB1 22 -5PB1
g g 3 | +5PC1 23 | -5PC1
R 4 | sG 24 | sG
] " 5 +5PA2 25 -5PA2
. 6 | +5PB2 26 | -5PB2
[ | nn 7 +5PC2 27 -5PC2
ey 8 | (No) 28 | (NC)
v 9 | 12vA1 29 | 12PA1
[ | 10 12vB1 30 12PB1
oy 1 | 12124vCt 31 | 12PC1
e 12 | (NC) 32 | 24PC1
[ | [ | 13 12VA2 33 12PA2
"R 14 | 12vB2 34 | 12pPB2
S 15 12/24VC2 35 12PC2
16 | (NC) 36 | 24pPc2
17 COIN1 37 COIN2
18 ouT1 38 ouT2
19 | 0V (24V) 39 24V
20 PIL1 40 PIL2
(2) Terminal Functions
No.| Sianal Function No. | Sianal g Function
Name Name
1 | +5PA1 I ?:; differential A1 pulse input 21 | -5PA1 I f_\; differential A1 pulse input
> | +5PB1 I f:; differential B1 pulse input 22 | -5PB1 I f_\; differential B1 pulse input
3 | +5PC1 I f:; differential C1 pulse input 23 | -5PC1 I f_\; differential C1 pulse input
4 |SG — | Ground (for pulse input) 24 | SG — | Ground (for pulse input)
5 | +5PA2 I (5:; differential A2 pulse input 25 | -5pA2 I fj; differential A2 pulse input
6 | +5PBR2 I (5:; differential B2 pulse input 26 | -5PB2 I f_\; differential B2 pulse input
7 | +5PC2 I (5:; differential C2 pulse input 27 | -5PC2 I f_\; differential C2 pulse input
8 | (NC) - 28 [ (NC) - |-
9 [12VA1 P | Power supply 12V Al input 29 | 12PA1 I 12V A1 pulse input
10 | 12VB1 P | Power supply 12V Bl input 30 | 12PB1 I 12V B1 pulse input
11 | 12/24VC1 P | Power supply 12/24V Cl input || 31 [ 12PC1 I 12V C1 pulse input
12 | (NC) - |- 32 | 24PC1 I | 24V CI pulse input
13 | 12VA2 P | Power supply 12V A2 input 33 | 12PA2 I 12V A2 pulse input
14 | 12VB2 P | Power supply 12V B2 input 34 [ 12PB2 I 12V B2 pulse input
15 | 12/24VC2 P | Power supply 12/24V C2 input 35 [12PC2 I 12V C2 pulse input
16 | (NC) - | - 36 | 24PC2 I 24V C2 pulse input
17 | COIN1 O | Coincidence detection output 1 37 [ COIN2 O | Coincidence detection output 2
18 | OUT1 O | Multi-purpose output 1 38 [OUT2 O | Multi-purpose output 2
19 | OV (24V) — | Ground (24V) 8 39 | 24V P | 24V power supply input
20 | PIL1 I | Latch input 1 40 [ PIL2 I | Latch input 2

Note: P: Power supply input, I: Input signal, O: Open-collector output

Pulse Input Module (JEPMC-MTP2900-E)
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7.5.3 Connection Example

7.5.3

Connection Example

The following diagram shows the connection example of the MTP2900 Module.

MTP2900 Module

Pulse generator
5V-line driver
output

J

Connector shell

-ty

Standard cable
JEPMC-W2063-00-E

RN
— 1), +5PA1 ! \ N \
T : :
CH1 pulse A fa00 21) -5PA1 : \ \// !
pulse
20 +5PB1 ! ! A ]
Para- T N i
CHipuses | meer fls00 22 ), -5PB1 1 1 / <
pulse setting 1 1 Y /\ : |
3/ +5PC1 .
< L fls300 23) -5PC1 | o [ 5 {j—
4 SG 1 ! N \
= ¥ 9) 12vat ] T ) ] 1
J_ 1.5KQ : N 1 '
::SZI X 15KQ . . | |
T 680 0 29 ), 12PA1 1 !
L ' .
= 10 ¢ 12VB1 ! ! | !
— 1.5KQ ! ! \ 1
::VZI AT 15KQ 1 ! \ |
CH1 pulse C 680 Q 30), 12PB1 I I ' X
Para- T T \ '
€ meter — 114, 12/24VC1 ! , '
setting 1 Lisxe ! ! , !
SZI K 1.5KQ 1 ! 1 ' |
T 6800 31, 12PC1 1 1 . ,
1 T
— L|: 32 ), 24pPC1 X X ! :
1KQ ' | : ,
— 5 ), +5PA2 1 | , '
330 } 1 1 X
CH2 pulse A Jaoa 25 d -5PA2 : . ! !
1
Para- 6 ¢ +5PB2 : 7 1 '
CH2 pulse B | meter if3300 26 ), -5PB2 : " | :
settin 1
° T4e +5PC2 ! ! \ |
S 27 -5PC2 ! T i )
240 SG ) ! 1 Pulse generator
L | is + \ | 12V-open collector
— 13 e 12VA2 | | | output
x
1 liske 1 ! ] |
a4l 15KQ ! ! o ' |
T 6800 33 ), 12PA2 ! ! Ke) ) |
1 T E | 1l
= 14 J¢ 12VB2 . 1 S : E
1.5 Ko \ | = )
H]$ T oo ] R
CH2 pulse C | para. - 34 o 12PB2 : : Q9 X
meter — 15 . ) g I :
setling| i 5 ka2 \ | = : : ,_b
V| X T 1.5KQ . , “ e ! '
6800 354 12PC2 | 1 S ,
= v
L|: 36 ), 24PC2 ! ! ~_ L
ke . : 12v
1
CH1 Coincid 5 39 ), 24v ! ! o
1 Coincidence. 1 1 1 v
detection output — H | |
1 1
17 ), COIN1 s DC power
1 K .. supply
I I B L1ovng
- 1 1 . 2 T
CH2 Coincidence |
detection output > —D— : \
1 1
%: E 37 ), COIN2 \ \ /J7
[ ] ]
H ! ' el
1 1 B
*2
CH1 Multi-purpose 1 ! DC power
output > —— 1+ 1 ! supply
! ! ﬂT-24 VDG
18 J, OUT1 ! ! Z
1 1 5
2
CH2 Multi-purpose ! :
output — — 1 ! !
1
1 1
%: ; 38 ), OUT2 X T
L
s HC ' ! 2
— 19 ), 0v(24v) \ \
=
TOA [ 1
1 1
1 . .
[ 1 1 /
5.6 KQ \
CH1 Latch input T : 20 PIL1 : :
1 1
1 ' '
1 1
:%a T Hlj 56K 40| pio 1 : /
CH2 Latch input 1 Ll
| S— | ]
! I

* 1. If not connecting the phase C with modules, set the Mask of Calculation by C-Pulse to Disabled by setting the

parameter No.OnOc to 1.

* 2. When connecting an induction load, connect a flywheel diode in parallel with the induction load.




7.6 Parameter Settings

7.6 Parameter Settings

7.6.1 Parameter List

The parameters required to set for the MTP2900 Module are listed below.

These parameters can be set using the [OWin. For details, refer to 2.5.1 Editing Parameters.

Parameter No.

Parameter Valid
Counter Mode !

(Hexadecimal) Data Size ® >
- Ch | (Number Parameter Name s | s |8¢_ Description
n==5hannel | ¢ hytes) 21 e 935
No o Q o ©
: P c o0 S
Q) — — E
14 L
0n00 2 Channel selection v v v Specifies whether or not to use the channel.
0Nn02 5 A/B pulse signal form v v v Specifies the phase-A and phase-B pulse signal
selection form.
0n03 2 C-pulse signal type vV v Specifies the phase-C pulse signal form.
0Nn04 2 A/B pulse signal polarity | v v v Specifies the phase-A and phase-B pulse signal
polarity.
0n05 2 Scéllzéiis::gnal polarity vV v Specifies the phase-C pulse signal polarity.
0n06 2 ];’;Ls;icozuntmg mode vV v Specifies the pulse counting method.
0n07 2 Counter mode selection v v Specifies the counter mode.
0Nn09 5 Coincidence detection v v v Specifies whether not to use the coincidence detec-
function use selection tion function.
Specifies the number of digits of the detected fre-
onoB 2 Frequency calculation v quency when the Counter Mode Selection is set to
selection Frequency Measurement by setting the parameter
No.0n07 to 2.
onoc 5 Mask of calculation by C-| Specifies whether to prohibit or permit counting
pulse while pulse C is being input.
ONnOE 5 Ring-counter function v Specifies whether or not to use the ring counter
selection function.
OnOF 2 1;(2eference unit selection ||/ v Specifies the reference unit.
on10 2 Number of digits below v v v Specifies the number of digits below the decimal
decimal point point for the minimum reference unit.
on12 4 E::;ilniligizzzg e(rscale v v Sets the load movement amount per load axis rota-
pitch) tion.
on14 2 Encoder eear ratio v v Specifies the value m when the load axis rotates n
& times while the encoder axis rotates m times.
on15 5 Machine eear ratio v v Specifies the value n when the load axis rotates n
& times while the encoder axis rotates m times.
Maximum value of rin When Ring Counter Function Selection is used by
0On16 4 counter (POSMAX) g 4 setting the parameter No.OnOE to 1, specifies the
position to be reset every turn.
Number of pulses per
on18 2 motor rotation (Number v v v Specifies the number of input pulses per encoder
of pulses per linear scale rotation.
pitch)
on1A 2 Feedback speed moving v v v Specifies the moving average filter time constant to

average time constant

be used to calculate the feedback speed.

* 1. Parameters are valid in the counter mode marked with v'.

* 2. When the Reference Unit Selection is set to pulse by setting the parameter No.OnOF to 0, the settings of the

parameter No. On12 to On16 are disregarded.

Pulse Input Module (JEPMC-MTP2900-E)
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7.6.2 Parameter Details

IMPORTANT Parameters written by PRM_WR, PPRM_WR, or MEM_WR commands, or with a tool (MPE720 or IOWin)
to the volatile or nonvolatile memory will be validated when the CONFIG command is executed.

The following operations are performed when the CONFIG command is executed for the MP2000 or MP3000.

¢ The network is reset.

+ Communications are reset.
* The power supply to the MTP2900 Module is turned OFF and ON again.

7.6.2 Parameter Details

(1) Channel Selection

Parameter No. Data Size Setting Setting
. . Default
. (Hexadecimal) (Number of bytes) Range Unit
Channel selection om0
2 1 — :
n = channel No. Oor 0: Not use
Specify whether to use or not to use the channel.
Description | 0: Not use (default)
1: Use
(2) A/B Pulse Signal Form Selection
Parameter No. Data Size Setting Setting
(Hexadecimal) (Number of bytes) Range Unit Default
A/B pulse signal form y -
Selection 0n02 .0. +5 V
2 Oorl - differential
n = channel No. .
mnput
Specify the phase-A and phase-B pulse signal form.
Description | 0: + 5V differential input (default)
1: 12 V collector input
(3) C-pulse Signal Type
Parameter No. Data Size Setting Setting
. . Default
(Hexadecimal) (Number of bytes) Range Unit
C-pulse signal type 0n03 .0: +5 V
2 0Oto2 - differential
n = channel No. :
nput
Specify the phase-C pulse signal form.
Description 0:+5V differentifll input (default)
1: 12 V collector input
2:+24 V input
(4) A/B Pulse Signal Polarity
Parameter No. Data Size Setting Setting
. . Default
. . (Hexadecimal) (Number of bytes) Range Unit
A/B pulse signal polarity -
0n04 0: Posi-
2 Oorl - . .
n = channel No. tive logic
Specify the phase-A and phase-B pulse signal polarity.
Description | 0: Positive logic (default)
1: Negative logic
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(5) C-pulse Signal Polarity Selection

Parameter No. Data Size Setting Setting
) ) . . Default
C-pulse signal polarity (Hexadecimal) (Number of bytes) Range Unit
selection 0n05 0: Posi-
2 Oorl - . .
n = channel No. tive logic
Specify the phase-C pulse signal polarity.
Description | 0: Positive logic (default)
1: Negative logic
(6) Pulse Counting Mode Selection
Parameter No. Data Size Setting Setting
) , . Default
Pulse counting mode (Hexadecimal) (Number of bytes) Range Unit
selection 0n06 6: Phase-A/-
2 Oto6 -
n = channel No. B pulses (x4)
Specify the pulse counting mode.
0: Sign (x1)
1: Sign (X2)
2: Up/D 1
Description p/Down (x1)
3: Up/Down (X2)
4: Phase-A/-B pulses (x1)
5: Phase-A/-B pulses (X2)
6: Phase-A/-B pulses (x4) (default)
(7) Counter Mode Selection
Parameter No. Data Size Setting Setting
. . Default
. (Hexadecimal) (Number of bytes) Range Unit
Counter mode selection
On07 ) 0102 3 0: Revers-
n = channel No. ible counter
Specify the counter mode. g
L 0: Reversible counter (default) =
Description Iy
1: Interval counter o
|_
2: Frequency measurement s
o
(8) Coincidence Detection Function Use Selection 2
]
Parameter No. Data Size Setting Setting Default ?o’
Coincidence detection (Hexadecimal) (Number of bytes) Range Unit %
function use selection 0 2
n09 2 Oorl - 0: Not use %
n = channel No. 3
Specity the phase-A and phase-B pulse signal polarity. £
Description | 0: Not use (default) %
1: Use o

H
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7.6.2 Parameter Details

(9) Frequency Calculation Selection

Parameter No. Data Size Setting Setting Default
Frequency calculation (Hexadecimal) (Number of bytes) Range Unit
selection 0n0OB
" 2 0to3 - 0: x1
n = channel No.
Description Specify the number of digits of the detected frequency when the Counter Mode Selection is set to Fre-

quency Measurement by setting the parameter No.0n07 to 2.

The actually detected frequency multiplied by the value specified here will be written as the detected fre-
quency.

0: x 1 (default)

1:x 10

2:x 100

3: x 1000

(10) Mask of Calculation by C-pulse

Parameter No. Data Size Setting Setting
) . ) Default
Mask of calculation by (Hexadecimal) (Number of bytes) Range Unit
C-pulse 0n0C 5 Oor 1: Dis-
n = channel No. o abled
Specify whether to prohibit or permit counting while pulse C is being input.
Description | 0: Enabled (prohibits counting)
1: Disabled (permits counting) (default)
(11) Ring-counter Function Selection
Parameter No. Data Size Setting Setting Default
Ring-counter function (Hexadecimal) (Number of bytes) Range Unit
selection OnOE
2 Oorl - 0: Not use
= channel No.
Specify whether to use or not to use the ring-counter function.
Description | 0: Not use (default)
1: Use
(12) Reference Unit Selection
Parameter No. Data Size Setting Setting
. . Default
. . (Hexadecimal) (Number of bytes) Range Unit
Reference unit selection OnOF
2 0to3 - 0: Pulse
n = channel No.

Description

(13

Specify the reference unit. When the unit other than pulse is selected, the electronic gear function can be
used. When pulse is selected, the electronic gear function cannot be used.

0: Pulse (default)

1: mm

2: deg

3:inch

) Number of Digits Below Decimal Point
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Parameter No. Data Size Setting Setting
- . . . Default
Number of digits below deci- (Hexadecimal) (Number of bytes) Range Unit
mal point Onl0 s 0105 digit 3
n = channel No. © &t
Specify the number of digits below decimal point for the minimum reference unit in the range between 0
to5
Description | <Example>

If the minimum reference unit is 1 pm (1073 mm), set the Reference Unit Selection to mm, and Number of
Digits Below Decimal Point to 3.




7.6 Parameter Settings

(14) Travel Distance per Machine Rotation (Scale Pitch)

(15

(16

n = channel No.

Parameter No. Data Size Setting Setting Default
Travel distance per machine (Hexadecimal) (Number of bytes) Range Unit
rotation (scale pitch) Onl2 31 reference
n = channel No. 4 1t027-1 unit 10000
Description | Set the load moving amount per load axis rotation in the range between 1 and 2147483647.
) Encoder Gear Ratio
Parameter No. Data Size Setting Setting
. . Default
. (Hexadecimal) (Number of bytes) Range Unit
Encoder gear ratio onid
2 1 to 65535 rev 1

Description

Set the value m in the range between 1 and 65535 when the load axis rotates n times while the encoder axis

rotates m times.

) Machine Gear Ratio

Machine gear ratio

Parameter No. Data Size Setting Setting Default
(Hexadecimal) (Number of bytes) Range Unit
onlS 2 1 to 65535 rev 1

n = channel No.

Description

Set the value n in the range between 1 and 65535 when the load axis rotates n times while the encoder axis

rotates m times.

(17) Maximum Value of Ring Counter (POSMAX)

(18

Maximum value of ring
counter (POSMAX)

Parameter No.

Data Size

Setting

Setting

. Default
(Hexadecimal) (Number of bytes) Range Unit efau
Onl6 reference
4 31_ . 360000
n = channel No. 1t027-1 unit

Description

When the Ring-counter Function Selection is used by setting the parameter No.OnOE to 1, sets the posi-
tion to be reset every turn in the range between 1 and 2147483647 (reference units).

) Number of Pulses per Motor Rotation (Number of Pulses per Linear Scale Pitch)

Number of pulses per motor
rotation (Number of pulses
per linear scale pitch)

Parameter No. Data Size Setting Setting Default
(Hexadecimal) (Number of bytes) Range Unit
16384
Onl18 (before
31
n = channel No. 2 11021 | Pulsefrev multipli-
cation)

Description | Set the number of input pulses per encoder rotation in the range between 1 and 2147483647 (pulses/rev.).

) Feedback Speed Moving Average Filter Time Constant

Feedback speed moving av-
erage filter time constant

Parameter No. Data Size Setting Setting Default
(Hexadecimal) (Number of bytes) Range Unit
OnlA
2 0to 32 - 10

n = channel No.

Description

Set the moving average filter time constant to be used to calculate the feedback speed in the range between

0 and 32.
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7 Pulse Input Module (JEPMC-MTP2900-E)

7.7.1 Command Data

7.7 Operation Details

Note: Refer to Appendix B for MECHATROLINK communication specifications.

7.7.1 Command Data

Command Format

Byte Command Data Byte Command Data
0 CMD 32 . . .
Speed coincidence detection width
1 WDC 33
2 CMD CTRL 34
3 35
4 . 36 . . .
5 Command setting 37 Frequency coincidence detection setting
6 Set function 38
7 39
Count tting dat 4
2 ount presetiing data 4? Frequency coincidence detection width
10 42
11 43
12 Agreed detection value 44 Averaging count setting
13 45
14 46
15 47
Syst it
16 Preset data of POSMAX turns 48 ysiem monttor
17 49
18 50
19 51
20 .. 52 Reserved (0)
Zone output minimum value
21 53
22 54
23 55
24 . 56
Zone output maximum value

25 57
26 58
27 59
2

8 Speed coincidence detection setting €0
29 61
30 62
31 63
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7.7 Operation Details

(1) Command Data List
The command data to MTP2900 Module are listed below.

Data Valid Counter
Mode *
Command Byte Name 3 T § o Contents
No. D > c
& c 235
e | 2 |g8¢
9 £ |02
14 o=
0 CMD v v v Command code
1 WDC v v 4 Watchdog data
2and 3 CMD_CTRL v v v Command control
See 7.7.1 (2) (d) Com-
4 and 5 Command setting e @ (.) on Operation mode
mand Setting
See 7.7.1 (2 Set
6and7 Set function e F ( ) (o) Se Sets the details on the functions.
unction
8 10 11 Count presetting data v Resets the .current counter count value to the
value specified here.
Outputs a coincidence detection signal when
12t0 15 Agreed detection value v v the current counter count value reaches the
value specified here.
Preset data of POSMAX Resets the number of POSMAX turns to the
16 t0o 19 4 .
turns value specified here.
20to 23 Zone output minimum value | ¥ Zone output lower limit
24 to 27 Zone output maximum value | v Zone output upper limit
28 to 31 Sp ce d coincidence detection v The speed to be detected
setting
32to 35 Speed coincidence detection v Speed detection width
width
36 to 39 Frequfzncy cot neidence The frequency to be detected
detection setting
Frequency coincidence . .
40to 43 detection width Frequency detection width
The number of times of detections to calculate
44 to 47 Averaging count setting the frequency value to be written in the
response data
48 to 51 System monitor 4 v For system analysis
52 t0 63 Reserved (0) - - Reserved by system

* Data are valid in the counter mode marked with v'.

(2) Command Data Details

(a) CMD
Command Code Setting Range Setting Unit
(Byte 0) 20, 21 (Hexadecimal) -
Command code of standard I/O profile command
Description DATA_RWA (20 (hexadecimal)): Read data/Write data command (asynchronous)
DATA_RWS (21 (hexadecimal)): Read data/Write data command (synchronous)
(b) WDC
Watchdog Setting Range Setting Unit
(Byte 1) - -
_ Watchdog data of standard /O profile command
Description . . .
Used to establish synchronous communication and for detection of out-of-sync state.

Pulse Input Module (JEPMC-MTP2900-E)
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7 Pulse Input Module (JEPMC-MTP2900-E)

7.7.1 Command Data

(c) CMD_CTRL

Command Control
(Bytes 2 and 3)

Setting Range

Setting Unit

Description

Control for standard I/O profile command

Bit 3: ALM_CLR (Clear communication alarm/warning) is disabled when set to 0, and clears alarm
when set to 1

(d) Command Setting

Command setting
(Bytes 4 and 5)

Setting
Range

Setting
Unit

Counter Mode

Reversible

Interval

Frequency
Measurement

Bit 0

Count disable

Specify whether to prohibit or permit counting.
0: Permit (default)

1: Prohibit

Valid

Valid

Invalid

Bit 1

Calculating preset

Specify whether to reset or not to reset the count
value to the preset value

0: Not reset (default)
1: Reset

Valid

Invalid

Invalid

Bit 2

PI latch detect demand

Specify whether to store or not to store the count
value when an external signal is input.

0: Not store (default)
1: Store

Valid

Valid

Invalid

Description

Bit 3

Coincidence detection

Specify whether to output or not to output the coin-
cidence detection signal when the counter count
value and the coincidence detection set value match.
0: Not output (default)

1: Output

Valid

Valid

Valid

Bit 4

POSMAX presetting

Specify whether to reset or not to reset the number
of POSMAX turns to the preset value.

0: Not reset (default)
1: Reset

Valid

Invalid

Invalid

Bit 5

Multi-purpose output

Specity whether to detect or not to detect the multi-
purpose output (zone output/speed coincidence/fre-
quency coincidence).

0: Not detect (default)

1: Detect

Valid

Invalid

Valid




7.7 Operation Details

(e) Set Function
Setting Setting
Set function Range Unit Counter Mode
(Bytes 6and 7) - - Reversible | Interval Frequency
Measurement
PI latch detection signal
Set the external signal to be used for PI latch.
Bits 0 | O: PI (discrete input) Valid Invalid Invalid
to3 | 2:Pulse C Valid - Invalid

Multi-purpose output

Description | When the Multi-purpose output bit (bit 5: Command Setting) is set to 1 (Detect), specify the output detec-
tion method.
0: Invalid Valid Valid Valid
Bits 4 | 1: Zone output Valid Invalid Invalid
to7 | 2: Speed coincidence Valid Invalid Invalid
3: Frequency coincidence Invalid Invalid Valid
(f) Count Presetting Data
Count presetting data Setting Range Setting Unit

(Bytes 8 to 11)

23140231 reference unit

Description

Set a value to which the current counter count value is reset when the Calculating preset bit (bit 1: Com-
mand Setting) is set to 1 (Reset).

(g) Agreed Detection Value

Agreed detectio
(Bytes 12 to 15)

n value Setting Range Setting Unit

2310231 reference unit

Description

Set the value of the Counter Value to output the coincidence detection signal when the Coincidence
detection bit (bit 3: Command Setting) is set to 1 (Output).

(h) Preset Data of POSMAX Turns

Preset data of POSMAX turns

(Bytes 16 to 19)

Setting Range Setting Unit

2302311 turn

Description

Set the value to which the number of POSMAX turns is reset when the POSMAX presetting bit (bit 4:
Command Setting) is set to 1 (Reset).

(i) Zone Output Minimum Value

Zone output minimum value

(Bytes 20 to 23)

Setting Range Setting Unit

2310231 reference unit

Description

Set the zone lower limit when the Multi-purpose output bit (bit 5: Command Setting) is set to 1

(Detect) and the Multi-purpose output bits (bits 4 to 7: Set Function) is set to 1 (Zone output).

(j) Zone Output Maximum Value

Zone output maximum value

(Bytes 24 to 27)

Setting Range Setting Unit

2310231 1 reference unit

Description

Set the zone upper limit when the Multi-purpose output bit (bit 5: Command Setting) is set to 1

(Detect) and the Multi-purpose output bits (bits 4 to 7: Set Function) is set to 1 (Zone output).
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7 Pulse Input Module (JEPMC-MTP2900-E)

7.7.1 Command Data

(k) Speed Coincidence Detection Setting

Speed coincidence detection setting Setting Range Setting Unit

(Bytes 28 to 31) 23149231 1 -

Set the detection speed when the Multi-purpose output bit (bit 5: Command Setting) is set to 1 (Detect)

Description . . . L e
Pl and the Multi-purpose output bits (bits 4 to 7: Set Function) is set to 2 (Speed coincidence).

(I) Speed Coincidence Detection Width

Speed coincidence detection width Setting Range Setting Unit

(Bytes 32 to 35) 2310231 1 -

Set the speed detection width when the Multi-purpose output bit (bit 5: Command Setting) is set to 1

Description . . . NN o
escriptio (Detect) and the Multi-purpose output bits (bits 4 to 7: Set Function) is set to 2 (Speed coincidence).

(m) Frequency Coincidence Detection Setting

Frequency coincidence detection setting Setting Range Setting Unit

(Bytes 36 to 39) 23149231 -

Set the detection frequency when the Multi-purpose output bit (bit 5: Command Setting) is set to 1
Description (Detect) and the Multi-purpose output bits (bits 4 to 7: Set Function) is set to 3 (Frequency coinci-
dence).

(n) Frequency Coincidence Detection Width

Frequency coincidence detection width Setting Range Setting Unit

(Bytes 40 to 43) 2310231 1 -

Set the frequency detection width when the Multi-purpose output bit (bit 5: Command Setting) is set to
Description 1 (Detect) and the Multi-purpose output bits (bits 4 to 7: Set Function) is set to 3 (Frequency coinci-
dence).

(o) Averaging Count Setting

Averaging count setting Setting Range Setting Unit
(Bytes 44 to 47) 0to 255 -

L Set the number of times of frequency detection to calculate the frequency to be written in the Average
Description Frequency

(p) System Monitor

System monitor Setting Range Setting Unit
(Bytes 48 to 51) 2310231 1 -
Description | For system analysis
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7.7 Operation Details

7.7.2

Response Data

Response Format

Byte Response Data Byte Response Data
0 RCMD 32 Number of POSMAX turns
1 RWDT 33
2 CMD_STAT 34
3 35
4 Status 36 Feedback speed
5 37
6 Reserved (0) 38
7 39
8 40 Detected frequency
9 41
10 42
11 43
12 Counter value 44 Average frequency
13 45
14 46
15 47
16 PI latch value /Interval value 48 System monitor
17 49
18 50
19 51

20 Reserved (0) 52 Reserved (0)
21 53
22 54
23 55
24 Current count value after conversion 56
25 57
26 58
27 59
28 PI latch value after conversion 60
29 /Interval value after conversion 61
30 62
31 63
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7 Pulse Input Module (JEPMC-MTP2900-E)

7.7.2 Response Data

(1) Response Data List

The response data from the MTP2900 Module are listed below.

Data Valid Counter
Mode *
Command Byte Name 3 © § o Contents
o g |282
> = o8 £
D £ (g2
4 r =
0 RCMD v v v Command code
1 RWDT v v 4 Watchdog data
2and 3 CMD_STAT v v v Command control
4 and 5 Status v v v Operation status
6 to 11 Reserved (0) - - - Reserved by system
12t0 15 Counter value v v 4 Pulse count value
16 to 19 PI latch value/Interval value | ¥ v Counter count value at the moment an exter-
nal signal is input
20 to 23 Reserved (0) - - - Reserved by system
24 1o 27 Current ‘count value after v v v The current counFer count value converted
conversion into reference units
P.I latch value after conver- v v The value of PI latch data/interval data con-
28 to 31 sion/Interval value after con- . .
. verted into reference units.
version
3210 35 Number of POSMAX turns v The number of turns up to the present
36 to 39 Feedback speed v 4 Feedback speed
40 to 43 Detected frequency v The frequ.ency <'iet'ected at the moment an
external signal is input
44 to 47 Average frequency v The average of the detected frequency values
48 to 51 System monitor v v v For system analysis
52 10 63 Reserved (0) - - - Reserved by system

* Data are valid in the counter mode marked with v'.

(2) Response Data Details

(a) RCMD
Command Code Setting Range Setting Unit
(Byte 0) 20, 21 (Hexadecimal) -
Command code of standard I/O profile command
Description DATA RWA (20 (hexadecimal)): Read data/Write data command (asynchronous)
DATA _RWS (21 (hexadecimal)): Read data/Write data command (synchronous)
(b) RWDT
Watchdog Setting Range Setting Unit
(Byte 1) - -
L Watchdog data of standard 1/O profile command
Description
Used for synchronous communication establishment and detection of out of sync state.
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7.7 Operation Details

(c) CMD_STAT

Command Status
(Bytes 2 and 3)

Setting Range

Setting Unit

Standard I/O Profile Command Status

Bit 0: D_ALM - 0: Normal status, 1: Device in alarm status
Bit 1: D_WAR - 0: Normal status, 1: Device in warning status
Bit 2: CMDRDY - 0: Command reception disabled, 1: Command reception enabled

Description . .
Bit3: ALM_CLR CMP - 0: ALM_CLR command execution not completed, 1: ALM_CLR command
execution completed
Bit 8 to B: CMD_ALM - Any value other than 0: Command error status
Bit C to F: COMM_ALM - Any value other then 0: Communication error status
(d) Status
Status Setting Range Setting Unit
(Bytes 4 and 5) - -
Bit 0 Error setting the data
1 (ON): Data setting error
Bit 1 Parameter Error
1 (ON): Parameter setting error
Bit 2 Preset count completed
1 (ON): Count value reset completed
Bit 3 PI latch completed
1 (ON): PI latch completed
Bit 4 A/B pulse 0
1 (ON): Feedback pulse is +1 or less
Bit 5 Coincidence detection
1 (ON): Coincidence detection signal ON
Bit 6 A-pulse status monitor
Description - | (ON): High -
Bit 7 B-pulse status monitor
1 (ON): High
Bit 8 C-pulse status monitor
1 (ON): High
Bit9 Parameter write
1 (ON): Writing a parameter
Bit A Reserved
Fixed to 0 (OFF)
Bit C POSMAX preset
1 (ON): Completed
Bit D Multipurpose signal
1 (ON): Multipurpose signal ON
Bit F Module ready
1 (ON): Counter processing being executed
(e) Counter Value
Counter value Setting Range Setting Unit
(Bytes 12 to 15) 23145231 pulse
Description | Indicates the pulse count value for each communication cycle.
() PI Latch Value/Interval Value
Pl latch value/Interval value Setting Range Setting Unit
(Bytes 16 to 19) 231102311 pulse
Description | Indicates the counter count value at the moment an external signal is input.
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7.7.3 Command Data/Response Data Processing Timing

(g) Current Count Value After Conversion

Current count value after Conversion
(Bytes 24 to 27)

Setting Range

Setting Unit

231102311

reference unit

Description

current counter count value.

Indicates the current counter count value converted into reference units. When the Reference Unit
Selection is set to pulse by setting the parameter No.OnOF to 0, the converted value is the same as the

(h) PI Latch Value After Conversion/Interval Value After Conversion

Pl latch value after conversion/Interval value after conversion
(Bytes 28 to 31)

Setting Range

Setting Unit

231192311

reference unit

Description

latch value.

Indicates the PI latch value/interval value converted into reference units. When the Reference Unit
Selection is set to pulse by setting the parameter No.OnOF to 0, the converted value is the same as the PI

(i) Number of POSMAX Turns

Number of POSMAX turns
(Bytes 32 to 35)

Setting Range

Setting Unit

231192311

turn

Description

setting the parameter No.OnOE to 1.

Indicates the number of turns up to the present when the Ring-counter Function Selection is used by

(j) Feedback Speed

Feedback speed Setting Range Setting Unit
(Bytes 36 to 39) 23149231 reference unit
s When the electronic gear function is not used (the Reference Unit Selection is set to pulse by setting the
Description . .
parameter No.OnOF to 0), pulse/s is used as the unit.

(k) Detected Frequency

Detected frequency
(Bytes 40 to 43)

Setting Range

Setting Unit

231102311

10 mHz

Description

Indicates the frequency detected at the moment an external signal is input. “m” indicates the value set in
the Frequency Calculation Selection (parameter No.On0B).

() Average Frequency

Average frequency
(Bytes 44 to 47)

Setting Range

Setting Unit

2319231

10 mHz

[Tt}

Description

No.0n0B).

Indicates the average of the detected frequency values of the number of times specified in the Averag-
ing Count Setting. “m” indicates the value set in the Frequency Calculation Selection (parameter

(m) System Monitor

System monitor
(Bytes 48 to 51)

Setting Range

Setting Unit

Description | For system analysis

7.7.3 Command Data/Response Data Processing Timing

The maximum refreshing delay time for the pulse input data of every communication cycle is “Communication

cycle time + Transmission cycle time.”

If the communication cycle time is equal to the transmission cycle time, the maximum refreshing delay time is

“Communication cycle time X 2.”




7.8 MECHATROLINK-III Communications Related Information

7.8 MECHATROLINK-IIT Communications Related Information
7.8.1 ID_CODE

The MTP2900 Module returns values in conformity with MECHATROLINK-III communication specifica-

tions, using ID_CODE.

ID_CODE Table
ID_CODE Name Contents Size ¢ Supported/ Value
(Hexadecimal) (No. o Unsupported (Hexadecimal)
bytes)
00000000
01 Vendor ID Code Vendor-specific ID code 4 Supported (Yaskawa Electric Corpora-
tion)
02 Device Code Product-specific code 4 Supported 02400004
03 Device Version Product version information 4 Supported 00000100
Device Definition Information of the device defini-
04 viee - . tion file (MDI) version the product 4 Supported 00001000
(MDI) File version
supports
05 Exte?nded Address | Number of extended addresses the 4 Supported 00000002
Setting product supports
06 Serial No. Product serial number 32 Unsupported -
10 Profile Type 1 Profil 1 th d 4 Supported 00000030
u
rofile Type rofile type 1 the product supports pp: (Standard 1/0 profile)
1 Profile Version 1 ;f)itf;‘le version 1 the product sup- 4 Supported 00000100
000000FF
This value indicates that
4 Supported | ¢
12 Profile Type 2 Profile type 2 the product supports upporte the product does ot sup-
port the profile type 2)
13 Profile Version 2 ;‘;tf;‘le version 2 the product sup- 4 Supported 00000000
000000FF
This value indicates that
4 Supported | ¢
14 Profile Type 3 Profile type 3 the product supports upporte the product does not sup-
port the profile type 3)
15 Profile Version 3 ;:r)fsﬂe version 3 the product sup- 4 Supported 00000000
16 Mlnlmu.m .Value of | The minimum transmission cycle 4 Supported 000030D4
Transmission Cycle | the product supports
17 Max1m1.1m. Value of | The maximum transmission cycle 4 Supported 000C3500
Transmission Cycle | the product supports
18 Granula.rlt.y of The transmission cycle granularity 4 Supported 00000002
Transmission Cycle | levels the product supports
Minimum Value of The minimum communication
19 Communication 4 Supported 000061A8
cycle the product supports
Cycle
Maximum Value of The maximum communication
1A Communication 4 Supported 0061A800
cycle the product supports
Cycle
1B Ngmber of Trans- Number of transmission bytes for 4 Supported 00000010
mission Bytes the product
Number of Trans- Currently set number of transmis-
1C mission Bytes iuni ty Sfe ) tE re c;’ ta SIS 4 Supported 00000010
(Current Setting) ston bytes for the produc
1D Profile Type . Profile type selected by CONNECT 4 Supported 00000030
(Current Selection) | command
20 Supported Commu- | Communication mode the product 4 Supported 00000007

nication Mode

supports
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7.8.1 ID_CODE
ID_CODE Table (cont'd)
ID_CODE Size Supported/ Value
- Name Contents (No. of .
(Hexadecimal) b Unsupported (Hexadecimal)
ytes)
21 MAC Address MAC address 4 Unsupported -
6000E07F
00000003
00000000
30 Lis‘F of Supported List of the main commands the 32 Supported 00000000
Main Commands product supports 00000000
00000000
00000000
00000000
38 Ié:f; OCfofr:lr?lzﬁgsed Not used with a standard I/O profile 32 Unsupported -
40 List of Common Not used with a standard I/O profile [ 32 Unsupported -
Parameters
4D50454A
544D2D43
30393250
80 Main Device Name | Main device name 32 Supported 00452130
00000000
00000000
00000000
00000000
90 Sub Device 1 Name | Sub device 1 name 32 Unsupported -
98 Sub Device ! Sub device 1 version 4 Unsupported -
Version
AO Sub Device 2 Name | Sub device 2 name 32 Unsupported -
A8 Sub pevice 2 Sub device 2 version 4 Unsupported -
Version
BO Sub Device 3 Name | Sub device 3 name 32 Unsupported -
B8 Sub Device 3 Sub device 3 version 4 Unsupported -
Version




7.8 MECHATROLINK-III Communications Related Information

7.8.2 Virtual Memory

Data are stored in the virtual memory addresses as shown below.

(1) Device Information Area

Address Contents Address Contents
0000 0000 to Not specified 0000 0080 to Supported communication mode
0000 0003 0000 0083
0000 0004 to Vendor ID code 0000 0084 to MAC address
0000 0007 0000 008B
0000 0008 to Device code 0000 008C to Not specified
0000 000B 0000 00BF
0000 000C to Device version 0000 00C0 to List of supported main commands
0000 000F 0000 OODF
0000 0010 to Device definition (MDI) file version 0000 00O to List of supported subcommands
0000 0013 0000 OOFF
0000 0014 to Extended address setting 0000 0100 to List of supported common parame-
0000 0017 0000 011F ters
0000 0018 to Serial No. 0000 0120 to Not specified
0000 0037 0000 O1FF
0000 0038 to Not specified 0000 0200 to Main device name
0000 003F 0000 021F
0000 0040 to Profile type 1 0000 0220 to Not specified
0000 0043 0000 023F
0000 0044 to Profile version 1 0000 0240 to Sub device 1 name
0000 0047 0000 025F
0000 0048 to Profile type 2 00000260 to Sub device 1 version
0000 004B 0000 0263
0000 004C to Profile version 2 0000 0264 to Not specified
0000 004F 0000 027F
0000 0050 to Profile type 3 0000 0280 to Sub device 2 name
0000 0053 0000 029F
0000 0054 to Profile version 3 0000 02A0 to Sub device 2 version
0000 0057 0000 02A3
0000 0058 to Minimum value of transmission cycle 0000 02A4 to Not specified
0000 005B 0000 02BF
0000 005C to Maximum value of transmission 0000 02CO0 to .

Sub device 3 name

0000 005F cycle 0000 02DF
0000 0060 to Granularity of transmission cycle 0000 02E0 to Sub device 3 version
0000 0063 0000 02E3
0000 0064 to Minimum value of communication 0000 02E4 to .

Not specified
0000 0067 cycle 0000 OFFF
0000 0068 to Maximum value of communication 0000 1000 to .

Not specified
0000 006B cycle 0000 FFFF
0000 006C to Number of transmission bytes
0000 006F
0000 0070 to Number of transmission bytes
0000 0073 (current setting)
0000 0074 to Profile type (current selection)
0000 0077
0000 0078 to Not specified
0000 007F
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7.8.2 Virtual Memory

(2) Vendor Parameter Area (CH1)

Address Parameter No. Contents (CH1)
8000 0000 to 8000 0001 0100 Channel selection
8000 0004 to 8000 0005 0102 A/B pulse signal form selection
8000 0006 to 8000 0007 0103 C-pulse signal type
8000 0008 to 8000 0009 0104 A/B pulse signal polarity
8000 000A to 8000 000B 0105 C-pulse signal polarity
8000 000C to 8000 000D 0106 Pulse counting mode selection
8000 000E to 8000 000F 0107 Counter mode selection
8000 0012 to 8000 0013 0109 Coincidence detection function use selection
8000 0016 to 8000 0017 010B Frequency calculation selection
8000 0018 to 8000 0019 o1ocC Mask of calculation by C-pulse
8000 001C to 8000 001D 010E Ring-counter function selection
8000 001E to 8000 001F 010F Reference unit selection
8000 0020 to 8000 0021 0110 Number of digits below decimal point
8000 0024 to 8000 0027 0112 girte::\;;l distance per machine rotation (scale
8000 0028 to 8000 0029 0114 Encoder gear ratio
8000 002A to 8000 002B 0115 Machine gear ratio
8000 002C to 8000 002F 0116 Maximum value of ring counter (POSMAX)
8000 0030 to 8000 0033 0118 I:f“;llll’:;";eﬁ‘ﬁ;Zif:;‘l:’;‘;f;’)ta“°“ (number
8000 0034 to 8000 0035 011A Feedback speed moving average time constant

(3) Vendor Parameter Area (CH2)

Address

Parameter No.

Contents (CH2)

8000 0040 to 8000 0041 0200 Channel selection
8000 0044 to 8000 0045 0202 A/B pulse signal form selection
8000 0046 to 8000 0047 0203 C-pulse signal type
8000 0048 to 8000 0049 0204 A/B pulse signal polarity
8000 004A to 8000 004B 0205 C-pulse signal polarity
8000 004C to 8000 004D 0206 Pulse counting mode selection
8000 004E to 8000 004F 0207 Counter mode selection
8000 0052 to 8000 0053 0209 Coincidence detection function use selection
8000 0056 to 8000 0057 020B Frequency calculation selection
8000 0058 to 8000 0059 020C Mask of calculation by C-pulse
8000 005C to 8000 005D 020E Ring-counter function selection
8000 005E to 8000 005F 020F Reference unit selection
8000 0060 to 8000 0061 0210 Number of digits below decimal point
8000 0064 to 8000 0067 0212 Travel qistance per machine rotation
(scale pitch)
8000 0068 to 8000 0069 0214 Encoder gear ratio
8000 006A to 8000 006B 0215 Machine gear ratio
8000 006C to 8000 006F 0216 Maximum value of ring counter (POSMAX)
8000 0070 to 8000 0073 0218 Io‘ff“;lltl’:;";eli‘ﬁ;‘gf:z;nk";‘;trcrh")tanon (number
8000 0074 to 8000 0075 021A Feedback speed moving average time constant




7.9 Alarm/Warning Code List

7.9 Alarm/Warning Code List

The list of alarms and warnings that are generated by the MECHATROLINK communication function is as fol-

lows.

7.9.1 Alarm List

COMM . Alarm
Category Alarm Code - Alarm Details Countermeasures
ALM Clearance
A.E41
Communication | (Communication 0 Occurs when communication Review the controller's commu- Not possible
Setting Error data size setting data was not received. nication settings.
error)
A.E40 Occurs when an unsupported
(Transmission transmission cycle is set on Review the controller's trans- .
. B . e . Not possible
cycle setting reception of a CONNECT com- | mission cycle setting.
error) mand.
. Review the communication wir-
Result of noise or other causes .
C ing and take countermeasures
A.E60 after communications are estab- . . .
® " ) 9 lished when ¢ I’ against noise. Possible
eception error ished when two consecutive
P . To restore, send ALM_CLR and
o reception errors occur. -
Communication then SYNC_SET
Establishment ) Review the communication wir-
E Result of noise or other causes .
rror T ing and take countermeasures
A.E62 3 after communications are estab- . . Possibl
(FCS error) lished when two consecutive against noise. ossible
FCS errors occur To restore, send ALM_CLR and
' then SYNC_SET.
ALE63 Result of noise of other causes
(S' nchronous after communications are estab-
frayme not A lished when two consecutive Replace the module. Possible
. failures to receive a synchronous
received)
frame occur.
A.B6A
Communication Occurs when initialization of the .
System Error ( - 0 Us W 1zatl Replace the module. Not possible

LSI initialization
error)

communication LSI has failed.

Pulse Input Module (JEPMC-MTP2900-E)
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7.9.2 Warning List

7.9.2 Warning List
(1) Communication Error (COMM_ALM)

. COMM_ . . Alarm
Category Warning Code ALM Warning Details Countermeasures Clearance
Result of noise or other
L A.960 '
Communication C L 5 causes after communica-
Alarm (Communication tions are established when a
error alarm) .
reception error occurs.
Result of noise or other
A.962 1 causes after communica- Review the communication
(FCS error alarm) tions are established when | wiring and take counter- Possible
Communication an FCS error occurs. measures against noise.
Establishment Result of noise or other
Error A.963 causes after communica-
(Synchronous frame 3 tions are established when a
not received alarm) synchronous frame is not
received.
(2) Command Error (CMD_ALM)
. CMD_ . . Alarm
Category Warning Code ALM Warning Details Countermeasures Clearance
Occurs when the ID number
A94A 9 specified by ID_RD com- | Review the content of the
. (ID number alarm) mand is out of the valid ID command data issued by the
Data Setting b
Warning number range. controller. Refer to the set-
A94B Occurs when data of a com- | ting conditions for each
’ i 9 mand other than ID_RD is command and parameter.
(Invalid data) out of the valid data range.
A.95B Occurs when an unsup-
(Unsuppgrted 8 port§d Zommand is Automatically
received.
command) - Review the content of the cleared
Occurs at reception of a command data issued by the
A.95F command other than those | . troller.
Command (Undefined 8 supported by
Warning command) MECHATROLINK-III
specifications.
Occurs at reception of a
A97A C command that cannot be Review the controller's

(Phase error)

processed in the current
phase.

command issue sequence.
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8.1 Overview

8.1 Overview

The Pulse Output Module JEPMC-MTP2910-E (hereinafter referred to as the MTP2910 Module) is a motion
module with pulse output, and has interfaces for implementing control on four axes. It can be used when connect-

ing stepping motors and SERVOPACKSs in a network.

8.2 External Appearance and Configuration

8.2.1 External Appearance

8.2.2 1/0 and Status Indication
The LED lamp status or the combination of LED lamp status indicates the MTP2910 Module status.

(1) Status Indication 1
(a) LED Indicators

Indicator Name Indicator Color Status when ON
RDY Green The microprocessor for control is operating normally.
M_ERR Red Lights up or flashes at occurrence of failure.
CN Green MECHATROLINK-III connection is established.
ER Red Lights up or ﬂa.shes at occurrence of MECHATROLINK-
IIT communication error.
LK1 Green Linked to MECHATROLINK connector CN3A
LK2 Green Linked to MECHATROLINK connector CN3B

Pulse Output Module (JEPMC-MTP2910-E)
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8.2.2 1/0O and Status Indication

(b) Status Indication Details

o LED Indicator Status o .
Classification Indication Meaning
RDY| M_ERR | CN ER | LK1 | LK2
©) ® - - - - Hardware reset status If this state remains
N | unchanged 10 seconds after
S?rtma @) O - - - — | Initialization in progress power-on, there is a hard-
atus ware failure.
® @) - - - - Normally executing Normal
O ® - - - - Occurrence of serious failure An error was d.e tected by
the watchdog timer.
The number of flashes indicates the
type of hardware error:
2: RAM diagnostic error
o) * _ _ B _ 3: ROM diagnostic error An error was detected
4: CPU function diagnostic error during self-diagnosis.
Error Status 5: FPU function diagnostic error
6: Communication ASIC diagnostic
error
The number of flashes indicates the
type of software error. )
. . . An error was detected in the
] * - - - - 2: Transmission cycle setting error
. . software.
3: Station address setting error
4: Watchdog timeout
Alarm ® * - - - - /O error An I/O error was detected.
Communication with
o O _ _ ) _
LINKT busy LINK]1 enabled
° o _ _ _ ° LINK 2 busy Communication with LINK
2 enabled
o (@) O - - - Connection not established Con.nec.tlon o the master
device is not established.
Axis 1 or 2 and Axis 3 or 4 are set to
* be used, but the connection is estab-
lished only for Axis 1 or 2 to be used.
Axis 1 or 2 and Axis 3 or 4 are set to
MECHATRO Ye be used, but the connection is estab-
LINK-III lished only for Axis 3 or 4 to be used.
Qommunica— Axis 1 or 2 is set to be used, and the The connection to the mas
tions o o - - — | connection is established for Axis 1 or . .
ter device is established.
2 to be used.
Axis 3 or 4 is set to be used, and the
® connection is established for Axis 3 or
4 to be used.
Axis 1 or 2 and Axis 3 or 4 are set to
be used, and the connection is estab-
lished for both axes to be used.
A communication error
L ©) - L] - - Occurrence of communication error | occurred at Axis 1, 2, 3, or
4.

Note: O: Unlit, ®: Lit, *: Flashes, ¥ : Series of two flashes, —: Not specified.




8.2 External Appearance and Configuration

(2) Status Indication 2
(a) LED Indicators

Name Color Status when ON Status when OFF
G - -
RUN O O ERR RUN reen Normally operating Being stopped
ERR Red Malfunction occurs Normally operating

(b) Status Indication Details

LED
Classifi- Indicator L .
cation Status Indication Troubleshooting
RUN | ERR
Indicates the MTP2910 Module status when the

Initial power turns ON. The ERR LED goes out when the

nitia O [ ) Power ON initialization process starts.

Status . . . .
If this state remains unchanged, module failure is
occurring. Replace the Module.

° O | Normally operating The MTP2910 Module is operating normally to

Normal output pulses.

Status i -

* o) CPU STOP The CPU in stop status. Execute CPU RUN opera
tion.
The number of flashes indicates the
type of hardware error:
2: RAM diagnostic error
o * 3: ROM diagnostic error MTP2910 Module hardware error. Replace the
. . . Module.
4: CPU function diagnostic error
5: FPU function diagnostic error
6: Shared memory diagnostic error
The number of flashes indicates the
Error type of software error:
Status 2: Watchdog timeout
3: Address error (read) exception
4: Address error (write) exception
. MTP2910 Module software error. Replace the
* * 5: FPU exception
Module.
6: Illegal general command excep-
tion
7: Illegal slot command exception
8: General FPU inhibit exception
9: Slot FPU inhibit exception
Check the following items in 8.9.2 (2) Response
Data Details.

Alarm ® ® An alarm or warning has occurred. (f) Warning
(g) Alarm
(i) Motion Command Status

Note: O: Unlit, ®: Lit, *: Flashes, —: Not specified

Pulse Output Module (JEPMC-MTP2910-E)
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8.2.3 MECHATROLINK-III Connectors

8.2.3 MECHATROLINK-IIT Connectors
Connect the MECHATROLINK-III cable.
M-Il —

8.2.4 1/0O Connectors

Connect an MTP2910 Module and external I/O signals with I/O cables.
CNi

—

Jo|[<]%

= —— e—

[T

CN2

8.2.5 Station Number Selection Switch

Set the MECHATROLINK-III station number.
The setting range is 3 to EF (hexadecimal).

When multiple modules are connected, make sure there is no duplication of station numbers.
&Cﬁ&
1 {|[ S

XIB 1 || 7ot o
03360% 2
X160 || (S

'9379:‘?




8.2 External Appearance and Configuration

8.2.6 Operation Switch

Select the CPU operating condition when the power is turned on.

sUP( [m
INT| 1
mob D
TEST| [y

SW
f

ON

8.2.7 External Wiring Terminals

o ||DC24V
e ||DCOV
- || @
POWER

Terminal .
Function
Name
DC24V +24 VDC
DCOV 0VDC
FG Protective grounding

terminal

Pulse Output Module (JEPMC-MTP2910-E)
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8.3.1 Method

8.3 Mounting an MTP2910 Module

8.3.1 Method

There are two methods for mounting an MTP2910 Module.
* Using DIN rail (standard)
 Using screws
(1) DIN Rail Mounting
(a) DIN Rails and Spacer

Several types of DIN rails are available: with 7-mm to 15-mm gap from the mounting base as shown in the
following diagram. If mounting an MTP2910 Module using DIN rail with 10 mm gap, install a spacer on the
rear of the MTP2910 Module near the bottom to protect the MTP2910 Module from vibration and shock.

Gap from mounting base: 7.0 mm to 15.0 mm

_’ “ Fora 10-mm gap
Mounting base —> Hﬂ nnn DIN rail
: ~S0
L gogoogod
[] i SEEN
DIN rail ——p | j—ﬂo Hﬂ b rrrnas
q‘lﬂ?: < Spacer
I

(b) Procedure for Mounting to DIN Rail

Use the following procedure to attach the DIN rail mounting parts to the MTP2910 Module and then mount
the MTP2910 Module to the DIN rail.

1. Pull the DIN rail mounting clips down to release them.




8.3 Mounting an MTP2910 Module

B Fixing a DIN Rail

Make sure to fix a DIN rail at 300 mm or less pitch as shown in the figure below.

P CO CO A O O AXD

:«—— 300 mm or less —»-

«—— 300 mm or less —:

2. Hook the MTP2910 Module to the top of the DIN rail (a), and then push the MTP2910 Module towards
the mounting base to secure it in place (b).

|

Clip D+

4. Place end plates on both sides of the MTP2910 Module to secure it to the DIN rail.

DIN rail

=

o

MT.PONI) A |
“00m a0 0"
wQ Om

This completes the installation procedure.

-

®

End plate

Pulse Output Module (JEPMC-MTP2910-E)
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8 Pulse Output Module (JEPMC-MTP2910-E)
8.3.1 Method

(2) Screwed Method

Use a panel mounting clamp model JEPMC-OP2400-E (optional) by the following procedure to mount an
MTP2910 Module on the panel.

1. Release the DIN fixing lock (one) at the center of the panel mounting clamp.

Convex clamp (x1

DIN fixing
lock position (x1)

=5

ﬂ%i}; When locked

~~ When released
Attachment for mounting panel

2. Insert one convex portion at the top of the panel mounting clamp into the hole of the MTP2910 Module
case.

F%
=

—
—
——
—
—
—
—_—
- ]

@?;;/‘/

_
p—

T /
3. Push the clamp as indicated by an arrow above onto the MTP2910 Module case and use the DIN fixing
lock to fix MTP2910 Module.

4. Push the MTP2910 Module mounted clamp onto the mounting plate as shown in the figure below, and use
four mounting screws to firmly secure the clamp.

|
O
O
|
O
< >

Mounting screw
(M4 Phillips)

Use the screwdriver with this portion
of a driver not less than 10 cm.

Note: Vertically mount it on the wall as shown in the figure above.



8.3 Mounting an MTP2910 Module

8.3.2 Mount Direction

Be sure to mount the MTP2910 Module from the front using a DIN rail or panel mounting clamp.

Eﬁ'rng10 W 'YASKAWA|

wQ Qum
w0 On a0 O™

0o

View from front,
when attached

Pulse Output Module (JEPMC-MTP2910-E)
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8.3.3 Space Required for Mounting an MTP2910 Module

8.3.3 Space Required for Mounting an MTP2910 Module

Install MTP2910 Module so that enough space is left around it as shown in the following figure:

* Mount condition

» Vertical and horizontal directions: 20 mm or more

20 mm or more

MTP2SI0 77 YASKAWA
a0 O= cw
wQ Que ]

Q
1
(T~

H 20 mm or more
4+—r t—>

20 mm or more

1
IER

(1 ©)fl ey
=
B O® | ©

power  CN2

L

20 mm or more



8.4 Specifications

8.4 Specifications

8.4.1 General Specifications

The general specifications for MTP2910 Module are shown below.

Shock Resistance

ltem Specifications

Ambient Operating 0°C to +55 °C

Temperature

Ambient Storage 95 9C to 485 °C

Temperature
Environmental ﬁ:’]rzlizﬂ;Operatlng 30% to 95% RH (with no condensation)
Conditions -

Amplent Storage Hu- 5% to 95% RH (with no condensation)

midity

Pollution Level Pollution level 2 (conforming to JIS B3502)

Corrosive Gas There must be no flammable or corrosive gas.

Operating Altitude 2,000 m above sea level or lower

Conforming to JIS B3502
i ) ) * 10 to 57 Hz with single-amplitude of 0.075 mm

Vibration Resistance ) ) 2
Mechanical * 57 to 150 Hz with fixed acceleration of 9.8 m/s
Operating Con- * 10 sweeps each in X, Y, and Z directions (sweep time: 1 octave/min.)
ditions

Conforming to JIS B3502

Peak acceleration of 147 m/s? (15 G) twice for 11 ms each in X, Y, and Z

directions

Electrical Oper-
ating Condi-
tions

Noise Resistance

Conforming to EN 61000-6-2, EN 61000-6-4, EN 55011 (Groupl,

Installation Re-
quirements

ClassA)
Ground Ground to 100 Q max.
Cooling Method Natural cooling
M.ount.mg See 8.3 Mounting an MTP2910 Module.
Direction

Compliant Standards

UL, CSA, CE

Pulse Output Module (JEPMC-MTP2910-E)
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8.4.2 Performance Specifications

8.4.2 Performance Specifications

(1) Hardware Specifications

The hardware specifications of the MTP2910 Module are shown below.

Item Specifications
Name Pulse output module
Abbreviated Name MTP2910
Model JEPMC-MTP2910-E
Power Supply Section Input Voltage 24 VDC (+20%)
(POWER-CN) Current 0.5 A max.
Consumption

Communication Interface
(CN3A/CN3B)

Communication
Standard

MECHATROLINK-IIT

Number of Controlled Axes

4

Pulse Output

Methods

CW/CCW, Sign, and Phase A/B

Max. Frequency

4 Mpps (million pulses per second) when using CW/CCW
or Sign method

1 Mpps (million pulses per second) when using Phase A/B
method (before multiplication)

Interface

5-V differential output

Other Functions

Polarity can be switched between positive logic and nega-
tive logic by setting the parameter

1/0 Section

(CN1/CN2) Digital Inputs

S-point X 4 channels, source mode input

DI _0: Independent input (individual power supply)

24V £10% /4.1 mA, 12V £10%/ 10.9 mA,

5V +£10% /3.9 mA

DI 1 to 4: Common power supply 24V £10% /4.1 mA

<Assignment Example>

DI 0:  Zero point/general-purpose

Note: When using DI 0 as the zero-point
return signal, the pulse width of 2

ms or more is required.

DI 1: Dog signal/general-purpose
DI 2:  Limit 1/general-purpose
DI 3: Limit 2/general-purpose

DI 4: General-purpose

Digital Outputs

4-point x 4 channels, open collector (sink mode output)
(24 V/100 mA)
<Assignment Example>

DO_0: Excitation ON

DO _1:  General-purpose
DO _2:  General-purpose
DO _3:  General-purpose

Note: Use a 24-VDC power supply and external input power supply with double or reinforced insulation.




8.4 Specifications

(2) Switch Specifications
The specifications of the switches provided on the MTP2910 Module are as follows.
(a) SW1
The SW1 switch sets the CPU operation mode at power-on.

Note: The SW1 setting is read at power-on. If the setting is changed after power-on, the descriptions in the
table below will not be applicable.

Initial
Setting

Device

Code Remarks

Name | Setting Operation

ON: The MTP2910 Module will start running
in a mode where the firmware version can be
upgraded.

ON SYSTEM load
S1-4 SUP OFF

OFF Normal run

ON Parameter initialization

* S1-2 set to OFF and S1-3 set to ON: The
parameters will be initialized to the factory
defaults at startup. However, the settings
written in the nonvolatile memory will be

$1-3 OFF kept unchanged.
OFF * Both S1-2 and S1-3 set to ON: Both the
Normal nn parameters and nonvolatile memory will be
initialized to the factory defaults.
ON . . . . _ . . .-
s1-2 | MODE Function selection OFF Use@ in combmatlo.n with S1-3 setting to ini
OFF tialize the nonvolatile memory.
ON
S1-1 TEST OFF Reserved by system OFF | Used for final adjustment before shipment
(b) SW2
The SW2 switch sets the station address of MTP2910 Module as a slave device of the MECHATROLINK-IIT
network.
Name Setting Range Operation Initial Setting Remarks
Station address
1 0
x16 OtoF (Upper digit) F cannot be used.
Station address
0 3 _
x16 OtoF (Lower digit)

Note: To use both CH1 and CH2, set the sub address “00h” and “01h” in addition to the station address.
Example: If the station address is set to 03h (S2 = Oh, S3 = 3h), the station address designation from
the master device is 0003h for CH1, and 0103h for CH2.

Pulse Output Module (JEPMC-MTP2910-E)

8-15



8 Pulse Output Module (JEPMC-MTP2910-E)

8.4.2 Performance Specifications

(3) Reference Pulse Forms
The MTP2910 Module supports three reference pulse output methods, all of which are 5-V differential output.

« CW/CCW
+ Sign
* Phase A/B
The details on each method

are described below.

Note: Select the method and the polarity using the parameters. Refer to 8.6 Parameter Settings for details.

(a) CW/CCW Method

CW pulse: Reverse rotation reference pulse for the motor
CCW pulse: Forward rotation reference pulse for the motor
The table below shows the reference pulse output forms with different polarities.

Forward Rotation Reference for Motor

Reverse Rotation Reference for Motor

oy U uUuo
(ccw)

Polari
olarity (CCW) (CW)
w Low ey p— O ) E—
Positive Logic
Si Si
(cow) (cow) Low
Pulse Pulse
HIGH
Negative Logic cw o
Sign

HIGH

(CCw) J

(b) Sign Method

CW pulse: Reference pulse
CCW pulse: Sign (Forward rotation at High level, and reverse rotation at Low level)

The table below shows the reference pulse output forms with different polarities.

Forward Rotation Reference for Motor

Reverse Rotation Reference for Motor

(cCw) —l

Polarity (CCW) (CW)

Pulse Pulse

Positive Logic o o
si .
(clg:r\}V) | HIGH (%I%TN) Low
Pulse Pulse

Negative Logic o o
o Low HIGH

si
(Cg}V) J

(c) Pulses A/B Method
CW pulse: Pulse B
CCW pulse: Pulse A

When the phase of the pulse B is advanced from pulse A: Forward rotation reference pulse
When the phase of the pulse B is lagged behind pulse A: Reverse rotation reference pulse

The table below shows the reference pulse output forms with different polarities.

Polarity

Forward Rotation Reference for Motor
(CCwW)

Reverse Rotation Reference for Motor
(CW)

B pulse

B pulse

Positive Logic

(cw)

Apulse
(ccw)

S U B
B R

(cw)

Apulse
(ccw)

B R
S U B

Negative Logic

B pulse
(CW)

Apulse
(CCwW)

L
R N

B pulse
(CW)

Apulse
(ccw)

I R
S [ I B I
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8.4 Specifications

8.4.3 MECHATROLINK-III Communication Specifications

The general specifications of MECHATROLINK-III communications are given below.

ltem

Specifications

Communications Protocol

MECHATROLINK-III

Classification

Slave"!

Station Address Setting Range

03 to EF (hexadecimal)

Transmission Speed

100 Mbps

Supported Transmission Cycles

0.125"2 ms, 0.25 ms, 0.5 ms, 1 ms to 8 ms (granularity: 0.5 ms)

Number of Bytes per Station for
Cyclic Communications

64 bytes

Supported Communication
Methods

Cyclic communications, event-driven communications, message

communications

Supported Profile

Standard 1/O profile

Supported Commands

Cyclic communications

NOP, PRM_RD, PRM_WR™ ID RD, CONFIG,
ALM RD, ALM CLR, SYNC SET"!,
CONNECT"!, DISCONNECT, PPRM_RD,
PPRM_WR"3, MEM_RD, MEM_WR™3,
DATA_RWA, DATA_RWS

Event-driven communica-
tions

NOP, ID_RD, CONNECT"!, DISCONNECT,
MEM _RD

Message communications

Read memory content, Write memory content,
Read memory content: non contiguous, Write
memory content: non contiguous, Read maximum

message size

* 1. Setting the parameter No. 0300 (Selection of Operation Modes) to 0 (Normal running) makes the MTP2910
Module a multi-slave device that uses the command and response areas for 2 lines. When the parameter

No.0300 is set to 0, set the same value in COM_TIM (communication cycle) in the command data for 2 axes.
The MTP2910 Module starts synchronous communications by the first received CONNECT command (SYN-
CMODE = 1) or SYNC_SET command.
* 2. Set the communication cycle to 250 s or more when the transmission cycle is set to 125 ps.
* 3. The parameters written by the PPM_WR, PPRM_WR, MEM_WR commands, or tool (IOWin) to the volatile
or nonvolatile memory will be validated after the CONFIG command is executed.

IMPORTANT

The pulse output control cycle is 0.5 ms. When the communication cycle is set to 0.25 ms, the response data
will be refreshed every 0.5 ms.

Pulse Output Module (JEPMC-MTP2910-E)
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8.4.4 MTP2910 Module Position Control Block Diagram

8.4.4 MTP2910 Module Position Control Block Diagram
The following block diagram shows the position control using a MTP2910 Module.

Interpolation command (INTERPOLATE)

INTERPOLATE

Position reference setting

L

Positioning command (POSING)

Speed reference setting

Acceleration
(Acceleration time constant)

Deceleration:
(Deceleration time constant)

Speed reference
output value monitor

Position reference setting

Fixed-speed feed command (FEED)

Speed reference setting

Acceleration:
(Accleration time constant)

Deceleration
(Deceleration time constant)

Fixed-distance feed command (STEP)

Speed reference setting

Acceleration:
(Accleration time constant)

Deceleration
(Deceleration time constant)

Step distance

Zero point return command (ZRET)

Speed reference setting

Zero point return method

Width of starting point position output

Approach speed

Creep speed

Zero point return final travel distance

POSING TPOS
N
o Asymetric trapezoid
acceleration/ Acceleration/
deceleration deceleration filter
FEED
N
] TPOS
STEP
N
ZRET
Ll

Unit
[Reforence Machine lock ON . . C?Il-IJVI\FFIi'?n
cgl?:lslllg(tjign —~L ) [pulse]
Finite- 7 Infinite  Finite- / Infinite Finite- 7 Infinite
length mh length | |length length |Ieﬂ}h
DPOS M MAA M

CPOS

5

MPOS

APOS

Pulse output

— 1L



8.5 External I/O Signals and Connection Examples

8.5 External I/O Signals and Connection Examples

8.5.1 Specifications of Connection Cables and Connectors

(1) Connectors

Connec- | No. of Connector Model Manufac-
Name .
tor Name | Pins Module Cable turer
* Connector: 10150-3000PE
External 1/O * Shell: : 10350-52A0-008 M
50 | 10250-52A3PL apan
Connectors CN1, CN2 (Screw lock) Limited
: 10350-52F0-008
(One-touch-lock)

(2) Standard Cable Models and Appearance

Name Model Length Appearance (JEPMC-W6060-00)
JEPMC-W6060-A5-E 0.5m E.—.ﬂ
Cable for MTP2910 | JEPMC-W6060-10-E 1.0m 50 cores
Module Loose wires
JEPMC-W6060-30-E 3.0m a4 & shielded wire

(3) Standard Cable Wiring Chart
The wiring chart of the loose wire of the JEPMC-W6060-000-E standard cable is shown below.

Terminal No. Dot Mark Wire Color Dot Mark Terminal No.
1 - Orange - 26
2 - Gray - 27
3 - White - 28
4 - Yellow - 29
5 - Pink - 30
6 -- Orange —— 31
7 -- Gray —— 32
8 -- White —— 33
9 -- Yellow —— 34
10 -- Pink —— 35
11 --- Orange - 36
12 --- Gray ——— 37
13 --- White ——- 38
14 --- Yellow ——= 39
15 --- Pink - 40
16 ---- Orange Sequence number — — — 41
17 ---- Gray Sequence number — — — 42
18 ---- White Sequence number — — — 43
19 - Yellow Sequence number — — — 44

20 ---- Pink Sequence number — — — 45
21 Sequence number - - - - | Orange 46
22 Sequence number- - - - | Gray 47
23 Sequence number- - - - [ White 48
24 Sequence number- - - - | Yellow 49
25 Sequence number- - - - | Pink 50

Pulse Output Module (JEPMC-MTP2910-E)
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8 Pulse Output Module (JEPMC-MTP2910-E)

8.5.2 Connector Pin Layouts

8.5.2 Connector Pin Layouts
The pin layout and each terminal function of the CN1 and CN2 connectors of the MTP2910 Modules are

described below.

(1) Connector CN1

(a) Pin Layout on Connection Side

~g i3 1 | (No) 2 | (NC)
B 2 | cwi+ 27 | cowi+
"Bl = 3 | cw1- 28 | ccwi1-
P! 4 | sG 29 | sG
L 5 | DH_o+ 30 | (NC)
o R 6 | DI1_0-(24V) 31 | DO1_0
g " g 7 | DI_0-(5/12V) 32 | DO1_OR
BN 8 | DI1_1 33 | DO1_1
e Bl 9 | D2 34 | DO1_1R
L 10 | DI1_3 35 | DO1.2
L = 11 | DI1_4 36 | DO1_3
[ 12 | (NC) 37 | (NC)
g ' ! 13 | cwa+ 38 | cowa+
g " g 14 | cwe- 39 | ccwe-
izl 15 | SG 40 | sG
& 8 16 | DI2_0+ 41 | (NC)
17 | DI2_0-(24V) 42 | DO2.0
18 | DI2_0-(5/12V) 43 | DO2_OR
19 | DI2_1 44 | DO2_1
20 | DI2 2 45 | DO2_1R
21 | DI2_3 46 | DO2_ 2
22 | DI2 4 47 | D023
23 | 24V 1 48 | 24v_1
24 | ov_1 49 | ov_1
25 | (NC) 50 | (NC)




8.5 External I/O Signals and Connection Examples

(b) Terminal Functions

. . Signal .
No. | Signal Name | /O Function No. * 1/0 Function
Name

1 | (NO) — - 26 | (NC) .

2 | CWI+ O | CHI CW output (+) 27 | CCW1+ O | CH1 CCW output (+)

3 | cwi- O | CHI CW output (-) 28 | cCW1- O | CHI CCW output (-)

A ground (Shared with GND in A ground (Shared with GND

4186 - theg board)( 29 | 8G in %he boafd)

5 | DIl 0+ I | CHI input_0 (+) 30 [ (NO) -

6 | DIl 0-24V) | 1 | CHlinput 0(-)24V 31 | DO1 0 O | CHI DO output 0

7 | D1 0-512vy | 1 | CHlinput 0(=)5V/12V 32 | Dol oR | O (Cvgtlh?g Egl)’“t 0

8 | DIl 1 I | CHI input 1 33 | DOI 1 O | CHI DO output 1

9 | b1 2 I | CHI input 2 34 [DOl IR | O (Cﬁtlh?g E}‘g’ut -

10 | DI1 3 I | CHI input 3 35 | DO1 2 O | CHI DO output 2

11 | DIl 4 I | CHI input_4 36 | DOI 3 O | CHI DO output_3

12 | (NO) — - 37 | (NO) - -

13 | CW2+ O | CH2 CW output (+) 38 | CCW2+ O | CH2 CCW output (+)

14 [ CW2- O | CH2 CW output (-) 39 | CCW2- O | CH2 CCW output (-)

A ground (Shared with GND in A ground (Shared with GND

151 8G - theg board)( 40 | SG in %he boa:d)

16 | DI2_0+ T | CH2 input_0 () 41 | (NC) - |-

17 | DI2 0-24V) | 1 | CH2 input 0 (0)24V 42 | DO2 0 O | CH2 DO output 0

18 | D2 0-5/12V) | T | CH2 input 0 (=)5V/12V 43 |DO2 OR | O ggfh?g ilglg’“t 0

19 [ D2 1 I | CH2 input 1 44 | DO2_1 O | CH2 DO output 1

20 | D12 2 I | CH2 input 2 45 |DO2 IR | O (C\Etzh?g l‘gg’m -1

21 | DI2 3 I | CH2 input 3 46 | DO2 2 O | CH2 DO output 2

22 | DI2 4 I | CH2 input 4 47 | DO2 3 O | CH2 DO output 3

23 | 24V_1 I | I/O power supply input (24 V) | 48 | 24V _1 I | 1/O power supply input (24 V)
24 | 0V 1 I | I/O power supply input (0 V) 49 [ 0V 1 I | I/O power supply input (0 V)
25 | (NC) - - 50 | (NC) - -

* Depending on the output mode, the signal name (pulse output signal name) CCW in the above tables can be Sign
or Phase-A, and CW can be Pulse or Phase-B.
Refer to 8.4.2 (3) Reference Pulse Forms for the relation between each output mode and the signals.

Pulse Output Module (JEPMC-MTP2910-E)
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8 Pulse Output Module (JEPMC-MTP2910-E)

8.5.2 Connector Pin Layouts

(2) Connector CN2
(a) Pin Layout on Connection Side

2ZEEEEEEEENEEEN?

S E EEEEEEEEEEN

OAE E E EEEEEENENN?

50 H EENENENNEENENEN®NBN2G

1 | (NC) 26 | (NC)
2 | cws+ 27 | cows+

3 | cws- 28 | ccws-
4 |sc 29 | sG

5 | DI3 0+ 30 | (NC)
6 | DI3_0-(24v) 31 | DO3.0

7 | DI3_0-(5/12V) 32 | DO3_OR
8 | DiI3_1 33 | DO3_1

9 | DI3 2 34 | DO3_1R
10 | DI3_3 35 | DO3 2

11 | DI3 4 36 | DO3_3
12 | (NC) 37 | (NC)

13 | cwa+ 38 | cowa+
14 | cwa- 39 | cocwa-

15 | sG 40 | sG
16 | DI4_0+ 41 | (NC)

17 | DI4_0-(24V) 42 | D040
18 | DI4_0-(5/12V) 43 | DO4_OR

19 | DI4_1 44 | DO4 1
20 | D42 45 | DO4_1R

21 | DI4_3 46 | DO4 2
22 | DI4 4 47 | DO4 3

23 | 24v_2 48 | 24v_2
24 |ov 2 49 | ov 2

25 | (NC) 50 | (NC)




8.5 External I/O Signals and Connection Examples

(b) Terminal Functions

. . Signal .
No. | Signal Name | I/O Function No. N 110 Function
Name

1 | NO) - |- 26 | (NC) - |-

2 [ CW3+ O | CH3 CW output (+) 27 | CCW3+ O | CH3 CCW output (+)

3 | CWa- O | CH3 CW output (-) 28 | ccwa- O | CH3 CCW output (-)

4 | sG _ ;?1 eg;ool;rig)(Shared with GND in 29 | s _ i?l eg;c;L:ﬁ)(Shared with GND in

5 | DI3_0+ T [ CH3input_0(+) 30 [ (NO) - |-

6 | DI3 0-24V) | I | CH3input 0(-)24V 31 | DO3 0 O | CH3 DO output 0

7 | DB3_o-s12v) | T | CH3input_0(-)5v12v | 32 [ DO3OR | O (C\th?g oy 0

8 | DI3 1 1 | CH3 input 1 33 | DO3_1 O | CH3 DO output _1

9 | b3 2 I | CH3 input 2 34 |DO3 IR | O (Cvgfh?g E‘g’m—l

10 | DI3 3 I | CH3input 3 35 | DO3 2 O [ CH3 DO output 2

11 | DI3 4 I | CHinput 4 36 | DO3 3 O | CH3 DO output 3

12 [ (NO) - - 37 | (NO) — =

13 | CW4+ O | CH4 CW output (+) 38 | CCW4+ O | CH4 CCW output (+)

14 | cwa4- O | CH4 CW output (-) 39 | ccwa- O | CH4 CCW output (-)

A ground (Shared with GND in A ground (Shared with GND in

15186 | e board)( 40 | SG | ne board)(

16 | DI4 0+ T | CH4 input 0 (+) 41 | (NC) - |-

17 | DI4 0-24V) | I | CH4 input 0(-)24V 42 | DO4 0 O | CH4 DO output_0

18 | DI4_05/12V) | 1 | CH4input_0(-)5V/12V | 43 | DO4OR | O (CV;I:L?% o 0

19 | DI4 1 1 | CH4 input 1 44 | DO4 1 O | CH4 DO output_1

20 | D14 2 I | CH4 input 2 45 |DO4 IR | O 853395 i‘g)’m 1

21 | DI4 3 I | CH4 input 3 46 | DO4 2 O [ CH4 DO output 2

22 | D14 4 1 | CH4 input_4 47 | DO4 3 O | CH4 DO output _3

23 | 24V_1 I | /O power supply input (24 V) | 48 | 24V _1 I | I/O power supply input (24 V)
24 | 0V_1 I | /O power supply input (0 V) 49 | 0V_1 I [ /O power supply input (0 V)
25 | (NC) - - 50 | (NC) -

* Depending on the output mode, the signal name (pulse output signal name) CCW in the above tables can be Sign
or Phase-A, and CW can be Pulse or Phase-B.
Refer to 8.4.2 (3) Reference Pulse Forms for the relation between each output mode and the signals.

Pulse Output Module (JEPMC-MTP2910-E)
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8 Pulse Output Module (JEPMC-MTP2910-E)

8.5.3 Circuit Configuration and Connection Examples

8.5.3 Circuit Configuration and Connection Examples
(1) Digital Output Circuit (DOn_0 to 3)

MTP2910 Module
24V

|
i DOn 0
N _
- 5] DOn_OR
. R ——

15kQ
|
DOn_1
-
- "] DOn 1R
- R —
15kQ
|
DOn_2
- K
>
—} %

: B DON_3
-
>
—
1.0A
(n=1to4)

Note: The eight digital output signals of CH1 and CH2 for CN1 share one 0V power terminal as the reference
potential (0V) inside CN1. The eight digital output signals of CH3 and CH4 for CN2 also share one 0V power
terminal inside CN2. However, the terminals of CN1 and CN2 are not connected internally.

(2) Digital Input Circuit (DIn_0)

MTP2910 Module

] Din_0+
_}tgz - Jl: [ll] 5,%‘9 DIn_0- (24 V)
,1%% DIn_0- (5/12 V)
(n=1to4)
(3) Digital Input Circuit (DIn_1 to 4)
MTP2910 Module
] DC24 V
}t_z A % ﬁ«]
| e Din_1
56 k0
ﬁtzz iy % ﬁ«]
] e Din_2
56 k0
ﬁtzz A % E] -
T e -
)tgzzg J-l: I;"I:l Din_4
e -
(n=1to4)

Note: The eight digital output signals of CH1 and CH2 for CN1 share one 0V power terminal as the reference
potential (0V) inside CN1. The eight digital output signals of CH3 and CH4 for CN2 also share one 0V power
terminal inside CN2. However, the terminals of CN1 and CN2 are not connected internally.
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8.5 External I/O Signals and Connection Examples

(4) Connection Example

Note: The area enclosed with a broken line will be changed as shown in ¢ Example of Connection to Line Receiver

I/F when using a line receiver I/F.

Pulse Amplifier

24-V
power supply

Pulse Amplifier

MTP2910 Module Terminal No.
CHI/3ICH2/4
2' 13 J, CWn+ Cw+
CWn .
3, 14 ), CWn- CW-
T
)
271 38 ), CCWn+ CCW+
CCWn \) 2 39 ), CCWn-
T
31 - 2 & pon_o
l re%2. 43
T |
DOn 0 |< : DOn_OR
i MBF+
33 : 4 & bon 1
l 34 45 MBF-
| SASH ) T vy
DOn_1 -r ' bOn_1R
| 351 46 DOn_2 RLetc.
DOn_2 -|§ | *
| 36 E 47 ), DOn_3 RLetc.
\
DOn_3 ! *
: | ,
)
51 16 ) DIn_0+
— : i
DIn_0 "SHS !
eav)__| A+ re 61 17 ) Din 0-24V) TIMING
=T T \/
] L|1|—7.1—8 DIn_0-(5/12 V) :I-
Din_1 jtillj& — 8! 19 J Din_1 ) O.HEAT
— R} - O
— .
Din_2 j::lzjs o' 20 | Dina OVIT com
— R . = O
,
— )
Din_3 jt#d& 10! 21 ) pbing OVI2
— R} :
,
— )
Din_4 j:¢¢ 11 v Din_4
— R}
23 24V
48
24 ), OV
49
(n=1to4)
* Example of Connection to Line Receiver I/F
MTP2910 Module Terminal No.
CHI/3ICH2I4
2! 13 ) Cwn+
CWn .
3, 14 ), CWn-
T
)
271 38 ), CCWn+ I
CCwn 281 39 ) CCWn- I
4 GND I
15
40
(n=1t0 4)

* When connecting an induction load, connect a flywheel diode in parallel with the induction load.

5-V
photocoupler
IIF

Pulse Output Module (JEPMC-MTP2910-E)
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8 Pulse Output Module (JEPMC-MTP2910-E)

8.5.3 Circuit Configuration and Connection Examples

(5) DIn_0 Connection Example

The DIn_0 can be connected to not only a 24-V power supply but also to a 5-V differential input and a 12-V open
collector.

(a) Example of Connection to 5 V Differential Input

MTP2910 Module

Terminal No.
CHI/31CH2/4
: Din_0+ l+s
] 5' 16 a _\
P e -S
_)“SZZ& E{l 56kQ g1 47

[RT Din_0-(24 V) ov

18 J, DIn_0-(5/12 V)

R :
'
— I (h=1t04)

(b) Example of Connection to 12 V Open Collector Input

MTP2910 Module

Terminal No.
CH1/31CH2/4

el gl

)_
g

51 16 J, DIn_0+

D=y

Iz
H= H
o
o
=
0
I3
o
3

R} . DIn_0-(24 V)

1kQ ;1 45 | DIn 04512 V)

|— 12-V open collector

(n=1t04)
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8.6 Parameter Settings

8.6 Parameter Settings

8.6.1 Parameter List

The parameters required to set for the MTP2910 Module are listed below.

These parameters can be set using the [OWin. For details, refer to 2.5.1 Editing Parameters.

Parameter No. Data Size
(Hexadecimal) (Number of Parameter Name Description
n = Axis No. bytes)
0n00 2 Selection of operation Specify the application method of the axis.
modes
Specify the following items:
) . * Axis type
0n01 2 Funct lection flag 1
unction sefection Hag * Forward/reverse software limit enabled/disabled
* Deceleration LS reversal
0n04 2 Reference unit selection | Specify the unit for reference.
0no5 2 Number of digits below | Specify the number of digits below the decimal
decimal point point for the minimum reference unit.
0Nno6 4 Travel distance per Specify the load travel amount per load axis rota-
machine rotation tion.
0no8 2 Servo motor gear ratio Spemfy the value “m when the load axis rotates n
times while the motor axis rotates m times.
0no9 2 Machine gear ratio Spemfy tl'le value “n th:n the load axis rotates n
times while the motor axis rotates m times.
Set the position that will be used to reset the num-
ONnoA 4 Infinite length axis reset | ber of POSMAX turns when the bit 0 (Axis type) of
position (POSMAX) the parameter No. On01 is set to 1 (Infinite length
axis).
Positive software limit Specify the position where the controller will detect
0On0C 4 S e
value the software limit in the positive direction.
Negative software limit | Specify the position where the controller will detect
OnOE 4 S R
value the software limit in the negative direction.
Hardware signal selec- Specity the reference pulse polarity and output
On14 2 .
tion 1 method.
Specity the following items:
on15 2 Hardware signal selec- * Deceleration LS signal
tion 2 * Zero point return forward/reverse limit signal
* Excitation ON output signal polarity
on19 2 Pulse output maximum Set the maximum output frequency for the refer-
frequency ence pulse.
0n22 4 Rated motor speed Set the rated motor speed.
0n24 4 Number ofp ulses per Set the number of pulses per motor rotation.
motor rotation
Specity the following items:
* Speed units
0n26 2 Functi tting 1
Hheton setting * Acceleration/deceleration units
* Filter type
on28 4 NEAR signal output Specify the range to be used to detect the position
width proximity.
Straight l.me gcceleratlon/ Set the linear acceleration rate or linear acceleration
On2A 4 acceleration time con- .
time constant.
stant
Stra1ght line d.ecel.era- Set the linear deceleration rate or linear decelera-
On2C 4 tion/deceleration time L
tion time constant.
constant

Pulse Output Module (JEPMC-MTP2910-E)
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8 Pulse Output Module (JEPMC-MTP2910-E)

8.6.1 Parameter List

(cont’d)
Parameter No. Data Size
(Hexadecimal) (Number of Parameter Name Description
n = Axis No. bytes)
On2E 2 Filter time constant Set the acceleration/deceleration filter time con-
stant.
Bias spee‘d for index . Set the bias speed for the exponential acceleration/
On2F 2 deceleration/acceleration .
deceleration filter.
filter
0n30 2 Zero point return method | Specify the zero point return method.
on31 2 Width of starting point Set the width at which the zero point position bit
position output turns ON.
Set the approach speed for a zero point return oper-
On32 4 Approach speed ation after having passed the deceleration LS.
Set the creep speed for a zero point return operation
0n34 4 Creep rate for the axis to reach the zero point position after the
zero point signal is detected.
Zero point return travel Set the distance from where the zero point signal is
0n36 4 . . i
distance detected to the zero point position.
. Set the movement amount for when the Motion
0On38 4 Step travel distance Command is set to 8 (STEP).
Zero pomt p0s1.t10n n Set the offset to shift the machine coordinate sys-
On3A 4 machine coordinate sys-
tem.
tem offset
On3C 4 Work Coordinate Sys- Set the offset to shift the work coordinate system.
tem Offset
Set the value to reset the number of POSMAX turns
On3E 4 Eﬁbire::itﬂgszﬁgx when the POSMAX preset bit (bit 6: Run Com-
p & mand Setting) is set to 1 (ON).
IMPORTANT Parameters written by PRM_WR, PPRM_WR, or MEM_WR commands, or with a tool (MPE720 or IOWin)

to the volatile or nonvolatile memory will be validated when the CONFIG command is executed.

The following operations are performed when the CONFIG command is executed for the MP2000 or MP3000.
* The network is reset.

» Communications are reset.
* The power supply to the MTP2910 Module is turned OFF and ON again.
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8.6 Parameter Settings

8.6.2 Parameter Details

(1) Selection of Operation Mode

Selection of operation modes

Parameter No. Data Size Setting | Setting | Default
(Hexadecimal) (No. of Range Unit Value
Bytes)
0n00 2 Oand 1 - 0
n = Axis No.

Description 1: Axis unused

Specify the application method of the axis.
0: Normal running (default)
Use this setting when actually using an axis.

No control will be performed for an axis set to this mode, and the response data will not be updated. If
an axis is changed from normal running mode to this mode, the values in the response data will be held
at the current status except for the Run Status, which will be cleared to zeros.

Set any axis that is not being used to this mode (Axis unused) to reduce the processing time.

(2) Function Selection Flag 1

Data Si
Parameter No. aNa I?e Setting | Setting | Default
(Hexadecimal) $3yct).e§) Range Unit Value
Oan 2 - - 0000H
n = Axis No.

Axis type selection
Set whether or not there is a limit on controlled axis travel.
0: Finite length axis (default); The axis will have limited movement. The software
limit function is enabled.
1: Infinite length axis; The axis will have unlimited movement. The software limit
function is disabled.
If an infinite length axis is set, the position information will be reset each time the
position exceeds the value set for Infinite Length Axis Reset Position (POSMAX)
(parameter No.On0A).

Forward software limit enabled/disabled
Set whether or not to use the software limit function in the positive direction.
0: Disabled (default)
1: Enabled
Set the software limit in the Forward Software Limit (parameter No.0n0C).
This setting is disabled if bit 0 (Axis type selection) is set to 1 (Infinite length axis.)

The software limit function is enabled only after completing a zero point return or
zero point setting operation (bit 5 of the Position Management Status is ON).

Reverse software limit enabled/disabled
Set whether or not to use the software limit function in the negative direction.
0: Disabled (default)
1: Enabled
Set the software limit in the Reverse Software Limit (parameter No.OnOE).
This setting is disabled if bit 0 (Axis type selection) is set to 1 (Infinite length axis.).

The software limit function is enabled only after completing a zero point return or
zero point setting operation (bit 5 of the Position Management Status is ON).

Function selection flag 1
Bit 0
Bit 1
Description
Bit 2
Bit 5

Deceleration LS reversal
Set whether or not to reverse the polarity of DI 1 signal used as DECI.
0: Not reverse (default)
1: Reverse (The zero point return deceleration LS signal (bit 8: Function Setting 3)

will not be reversed.)

Pulse Output Module (JEPMC-MTP2910-E)
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8.6.2 Parameter Details

(3) Reference Unit Selection

Reference unit selection

Data Si
Parameter No. aNa I?e Setting | Setting | Default
(Hexadecimal) (Byc’:(.eg) Range Unit Value
0n94 2 0to3 — 0
n = Axis No.

Description

Set the unit for the reference.
0: pulse (electronic gear disabled)
1: mm
2:deg
3:inch
The minimum reference unit is determined by this parameter and the parameter No. 0n05 (Number of

Digits below Decimal Point). If pulse is selected, the electronic gear ratio set in the parameter No. 0n08
and 0n09 will be disabled.

Number of digits below decimal point

D -
Parameter No. flflao S;e Setting | Setting | Default
i ) R i Val
(Hexadecimal) Bytes) ange Unit alue
OnQS 2 Oto5 - 3
n = Axis No.

Description

Set the number of digits below the decimal point in the reference unit.

The minimum reference unit is determined by this parameter and the parameter No. 0n04 (Reference
Unit Selection).

<Example>

When the reference unit is set to mm and the number of digits below decimal point is set to 3, a refer-
ence unit of 1 will be 0.001 mm.

The setting of this parameter is disabled if the reference unit is set to pulse.

Data Si
Parameter No. fN?) S;e Setting | Setting | Default
Hexadecimal ) Range Unit Value
Travel distance per machine rotation ( ) Bytes) 9
0n06 Refer-
31
n = Axis No. 4 110271 once unit 10000
Description | Specify the load travel amount per load axis rotation in reference units.
Data Si
Parameter No. ?Ni c:e Setting | Setting | Default
(Hexadecimal) B tés) Range Unit Value
Servo motor gear ratio y
0n08 1to rev
n = Axis No. 2 65535 | (revolu- !
tions)

Description

Set the gear ratio between the motor and the load.

The following two values are set for a configuration in which the load shaft will turn n times in
response to m turns of the motor shaft.

¢ Gear ratio at Servomotor: m
« Gear ratio at load: n

The setting of this parameter is disabled if the parameter No. 0n04 (Reference Unit Selection) is set to
pulse.




8.6 Parameter Settings

(4)

Machine gear ratio

Data Si
Parameter No. aNa |?e Setting | Setting | Default
(Hexadecimal) $3yct)<.as) Range Unit Value
0n09 1to rev
n = Axis No. 2 65535 | (evolu- !
tions)

Description

Set the gear ratio between the motor and the load.

The following two values are set for a configuration in which the load shaft will turn n times in
response to m turns of the motor shaft.

 Gear ratio at Servomotor: m
 Gear ratio at load: n

The setting of this parameter is disabled if the parameter No. 0n04 (Reference Unit Selection) is set to
pulse.

Infinite Length Axis Reset Position (POSMAX)

Data Si
Parameter No. aNi ;e Setting | Setting | Default
No. 10 (Hexadecimal) %ytés) Range Unit Value
Infinite length axis reset position (POSMAX) OnOA Refors
. 4 1to2%1-1 .| 360000
n = Axis No. ence unit

Description

Set the reset position when an infinite length axis is set.
Enabled when bit 0 (Axis type selection) of the parameter No. On01 is set to 1 (Infinite length axis).

The position data for infinite axes is controlled in the range from 0 to POSMAX.
POSMAX

Forward
direction

Position

Reverse
direction

v

Software Limits

Positive software limit value

Data Si
Parameter No. aNa I?e Setting | Setting | Default
(Hexadecimal) $3y(t)<.aso) Range Unit Value
0n0C 23110 Refer- 31
. 4 221
n = Axis No. 231_1 | ence unit

Description

Set the position to be detected for the software limit in the positive direction.
If an axis attempts to move in the positive direction past the position set here, a positive software limit
alarm will occur.

Enabled when bit 1 (Forward software limit enabled disabled) of the parameter No. On01 is set to 1
(enabled).

Negative software limit value

Data Si
Parameter No. ?N?) S:;e Setting | Setting | Default
i ) R it Val
(Hexadecimal) Bytes) ange Uni alue
OnOE 2o Refer- 31
. 4 . -2
n = Axis No. 231_1 [ ence unit

Description

Set the position to be detected for the software limit in the negative direction.
If an axis attempts to move in the negative direction past the position set here, a negative software limit
alarm will occur.
Enabled when bit 2 (Reverse software limit enabled/disabled) of the parameter No. On01 is set to 1

(enabled).

Pulse Output Module (JEPMC-MTP2910-E)
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8.6.2 Parameter Details

Outline of Software Limit

[, A

Range of machine movement H

Negative Positive
software limit software limit
Parameter No.0On01 (Function Selection Flag 1) Parameter No.On01 (Function Selection Flag 1)
Bit 2 0: Disable Bit 1 0: Disable
1: Enable 1: Enable

Note: 1. The software limit function is enabled only after completing a Zero point return or Zero point set-
ting completed (bit 5 of the Position Management Status is ON).
2. Refer to 8.8 Software Limit Function for details.



8.6 Parameter Settings

(6) Hardware Signal Selection 1

(7)

Hardware signal selection 1

Data Si
Parameter No. aNa I?e Setting | Setting | Default
(Hexadecimal) ﬁByct)és) Range Unit Value
On1.4 2 - - 0000H
n = Axis No.

Description

Bit 8

Pulse output signal polarity selection
Select the reference pulse polarity.
0: Positive logic (default)
1: Negative logic
The reference pulse form to be used is determined by the combination of bit 9 and

bit A (Pulse output method selection). Refer to 8.4.2 (3) Reference Pulse Forms for
details.

Bits 9 and A

Pulse output method selection
Select the reference pulse output method.
00: CW/CCW (default)
01: Sign
10: Phase A/B pulses

The reference pulse form to be used is determined by the combination with bit 8
(Pulse output signal polarity selection). Refer to 8.4.2 (3) Reference Pulse Forms for
details.

Hardware Signal Selection 2

Hardware signal selection 2

Data Si
Parameter No. aNa |?e Setting | Setting | Default
(Hexadecimal) (Byct)é:) Range Unit Value
Onl.S 2 - - 0000H
n = Axis No.

Description

Deceleration LS signal selection
Select the signal to be used as DEC1.

Bit 0 0: Use Zero point return deceleration signal bit (bit 8: Function Selection
3) (default)
1: Use DI_1 signal.
Zero point return reverse limit signal selection
Select the signal to be used as the reverse rotation zone limit signal for zero point
Bit 1 return.
0: Use Zero point return reverse LS signal bit (bit 9: Function Selection 3)
(default)
1: Use the DI_2 signal
Zero point return forward limit signal selection
Select the signal to be used as the reverse rotation zone limit signal for zero point
Bit 2 return.
0: Use Zero point return forward LS signal bit (bit A: Function Selection 3)
(default)
1: Use the DI_3 signal
Excitation ON output signal polarity selection
Bit 4 0: Positive logic (default)

1: Negative logic

Pulse Output Module (JEPMC-MTP2910-E)
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8.6.2 Parameter Details

* Notes on Application of Excitation ON Output Signal Polarity Selection Function

Strictly observe the following procedure to use the “Excitation ON output signal polarity selection” func-
tion.

Power ON and Power OFF procedures when bit 4 (Excitation ON output signal polarity selec-
tion) is set to 1 (Negative logic)

<Power ON>

Turn on the power to the MTP2910 Module first, and then turn on the power to the pulse motor driver.

During initialization of the MTP2910 Module, this function is disabled. If the power to the pulse motor
driver’s turned on first, the machine may unexpectedly move during initialization of the MTP2910 Mod-
ule because the excitation ON signal will be output to the negative logic pulse motor driver.

<Power OFF>

Turn off the power to the pulse motor driver first, and then turn off the power to the MTP2910
Module.

When the power to the MTP2910 Module is turned off, this function is disabled. If the power to the pulse
motor driver is not turned off first, the machine may unexpectedly move because the excitation ON signal
will be output to the negative logic pulse motor driver.

Always turn off the power to the pulse motor driver before changing the setting of Excitation ON
output signal polarity selection.
The excitation ON output signal polarity will be reversed at the moment the setting is changed. If the

power to the pulse motor drive is not off, the machine may unexpectedly move because the signal to
switch the excitation state will be output to the pulse motor diver at the moment the setting is changed.

(8) Pulse Output Maximum Frequency

Parameter No. | Dat@ Size Setting | Setting | Default
. (Hexadecimal) (No. of Range Unit Value
Pulse output maximum frequency Bytes)
Onl9
1 = Axis No. 2 1t0400 | 10kHz 400

Set the maximum output frequency of reference pulse in units of 10 kHz.

Description <Example>

Set 400 for the maximum frequency 4000 kHz.

(9) Encoder Settings

Data Size
Parameter No. (No. of Setting | Setting | Default
Hexadecimal ) Range Unit Value
Rated motor speed ( ) Bytes) 9
On22 1 to
4 in~! 3000
n = Axis No. 32000 | ™"
D _ Set the rated motor speed in 1 min~" units.
escription
Set this parameter based on the specifications of the motor that is used.
Data Size . .
Parameter No. N I? Setting | Setting | Default
. (Hexadecimal) (No. o Range Unit Value
Number of pulses per motor rotation Bytes)
On24 1to231-
4 1 2
n = Axis No. 1 puse 00
Set the number of pulses per motor rotation.
Set the value in accordance with the specifications of the motor, so that the set value represents the
Description actual number of pulses needed for the motor to rotate once.

<Example>
If a motor rotates once per 1000 pulses, set the number of pulses to 1000.




8.6 Parameter Settings

(10) Function Setting 1

(11

(12) Acceleration/Deceleration Settings

Function setting 1

Data Si
Parameter No. aNa '?e Setting | Setting | Default
(Hexadecimal) %y(:ég) Range Unit Value
On2§ 2 - - 0011H
n = Axis No.

Bit 0 to Bit 3

Speed units
Set the unit for speed reference.
0: Reference unit/s

1: 10" reference unit/min (default)

(n = Number of Digits below Decimal Point (Parameter No. 0n05))
2:0.01%
3:0.0001%

Description

Bit4 to Bit 7

Acceleration/deceleration units
Set whether to specify acceleration/deceleration rates or acceleration/deceleration
time constants for acceleration deceleration commands.
0: Acceleration/deceleration rate (reference units/sz)
1: Acceleration/deceleration time constant (ms) (default)

Bit 8 to Bit B

Filter type
Set the acceleration/deceleration filter type.
0: No filter (default)
1: Exponential acceleration/deceleration filter
2: Moving average filter

) NEAR Signal Output Width

NEAR signal output width

Data Si
Parameter No. aNa I?e Setting | Setting | Default
(Hexadecimal) (Byct)t.-:‘s?) Range Unit Value
O0n28 4 0to refer- 0
n = Axis No. 65535 | ence unit

Description

Position proximity (NEAR) bit (bit 3: Position Management Status) will be turned ON when the
absolute value of the difference between the Machine coordinate system reference position
(MPOS) bit (bit 2: Monitor Selection 1 and 2) and the Machine coordinate system feedback
position (APOS) bit (bit 4: Monitor Selection 1 and 2) is within the rage set here.

Note: The Machine coordinate system feedback position (APOS) of the MTP2910 Module

must be the position where the reference position from the previous communication cycle

is returned.

Data Si
Parameter No. (aNao ;e Setting | Setting | Default
Straight line acceleration/ (Hexadecimal) Bytés) Range Unit Value
Acceleration time constant oA 0o
. 4 31 * 0
n = Axis No. 2°°-1
Description | Set the linear acceleration rate or linear acceleration time constant.
D -
Parameter No. Z\tli S;e Setting | Setting | Default
Straight line deceleration/ (Hexadecimal) Bytés) Range Unit Value
Deceleration time constant 0t
0n2C 4 3 * 0
271

Description

Set the linear deceleration rate or linear deceleration time constant.

* The setting unit for this parameter depends on the bit 4 to 7 (Acceleration/deceleration units) of the parameter No.

0n26, but the result of applying the acceleration/deceleration unit setting is not shown here.

Pulse Output Module (JEPMC-MTP2910-E)
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8.6.2 Parameter Details

The following two methods can be used to specify the acceleration/deceleration speed.

 Setting the acceleration/deceleration speed

+ Setting the time to reach the rated speed from zero speed.
For this method, the setting range is 0 to 32,767 ms. A parameter warning will occur if the setting exceeds

32,767.
1 = reference unit /s?
100% N
. / AN
Acceleration/ 0 Speed " Reference speed  \
deceleration unit (%)

(Parameter No. On26,

} Straight line  Straight line
bits 4 to 7) acceleration  deceleration Time

)

1=ms
100% |-====-71 N
/1 N
L Speed /| Reference speed | \
(%) ! !
i i Time
v . el
Straight line acceleration  Straight line deceleration
time constant time constant
(13) Filter
Data Size
Parameter No. (No. of Setting | Setting | Default
Hexadecimal ) Range Unit Value
Filter time constant ( ) Bytes) 9
On2E 0 to
n = Axis No. 2 65535 0.1 ms 0
Set the acceleration/deceleration filter time constant.
Description Always make sure that bit 0 (Distribution completed (DEN)) of the Position Management Status is
set to 1 before changing the time constant.
Data Size
Parameter No. (No. of Setting | Setting | Default
Bias speed for index acceleration/deceleration (Hexadecimal) Bytés) Range Unit Value
filter O3F 5 0 - -
n = Axis No. 32767
Description | Set the bias speed for the exponential acceleration/deceleration filter.

* The setting unit for this parameter depends on bits 4 to 7 (Acceleration/deceleration units) of the parameter No.
0n26, but the result of applying the acceleration/deceleration unit setting is not shown here.
Note: There are two types of acceleration/deceleration filter: an exponential acceleration/deceleration filter and a
moving average filter.
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(14) Zero Point Return

Data Si
Parameter No. (aNao ;e Setting | Setting | Default
Hexadecimal ) Range Unit Value
Zero point return method ( ) Bytes) 9
On3.0 2 0to 19 - 2
n = Axis No.

Set the operation method when the Motion Command is set to 3 (Zero point return).
The following three methods are available.
2: DEC1 + ZERO
4: DEC2 + ZERO
5: DEC1 + LMT + ZERO
Note: Refer to 8.9.1 (3) (b) Zero Point Return (ZRET) for details on each zero point return method.

Description

Data Si
Parameter No. Na a flze Setting | Setting [ Default
. . . . (Hexadecimal) (No. o Range | Unit Value
Width of starting point position output Bytes)
On31 0 to Refer-
n = Axis No. 2 65535 | ence unit 100
- Set the width in which the Zero point position bit (bit 4: Position Management Status) will be
Description ON
Data Si
Parameter No. aNa Slie Setting | Setting | Default
(Hexadecimal) (No. o Range Unit Value
Approach speed Bytes)
31
On32 4 2o * 1000
n = Axis No. 231

Description | Set the approach speed for a zero point return operation after the deceleration LS is passed.

Data Size

Parameter No. (No. of Setting | Setting | Default
(Hexadecimal) ) Range Unit Value
Creep speed Bytes)
0n34 _231 to
4 * 500
n = Axis No. 2311

Description | Set the creep speed for a zero point return operation after the ZERO signal is detected.

Data Size

Parameter No. Setting | Setting | Default
(Hexadecimal) (No. of Range Unit Value
Zero point return travel distance Bytes)
On36 4 2o Refer- 0
n = Axis No. 2311 [ ence unit

Description | Set the distance from where the ZERO signal is detected to the zero point position.

* The setting unit for this parameter depends on bits 0 to 3 (Speed units) of the parameter No. 0n26, but the result of
applying the speed unit setting is not shown here.
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8.6.2 Parameter Details

(15) STEP Travel Distance

Data Si
Parameter No. aNa I?e Setting | Setting | Default
. (Hexadecimal) (No. o Range Unit Value
Step travel distance Bytes)
0 31_ ;
n% 4 01027~ Refer 154,
n = Axis No. 1 ence unit
Set the moving amount when the Motion Command is set to 8 (STEP operation)
Rated speed
100% [=====--~ y E— N
// \\
/ N
Speed / AN
(%) / Feed speed N
/ N\
Description S
distance
g —
Straight line Straight line
acceleration deceleration time
time constant constant
Note: Referto 8.9.1 (3) (e) STEP Operation (STEP) for details on STEP commands.
(16) Coordinate System Settings
Data Si
Parameter No. ?Ni Solie Setting | Setting | Default
Zero point position in machine coordinate system | (Hexadecimal) Bytés) Range Unit Value
offset 3
On3A 4 -2°" to Refer- 0
n = Axis No. 231_1 | ence unit
Description | Set the offset to shift the machine coordinate system.
Data Si
Parameter No. aNa |¢e Setting | Setting | Default
) (Hexadecimal) (B 0.0 Range Unit Value
Work coordinate system offset ytes)
0n3C 4 23l Refer- 0
n = Axis No. 231_1 | ence unit
Description | Set the offset to shift the work coordinate system.
Data Si
Parameter No. aNa I?e Setting | Setting | Default
(Hexadecimal) (No. o Range Unit Value
Number of POSMAX turns presetting data Bytes)
On3E 231
" 4 200 Rey 0
n = Axis No. 2311

When POSMAX preset bit (bit 6: Run Command Setting) is set to 1 (ON) and the number of

Description POSMAX turns (bit 5: Monitor Selection 1 and 2) reaches the value set here, it will be reset.
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8.7 Parameter Setting Examples

8.7.1

Set the parameters for the following items to enable motion control that is compatible with the machine’s specifi-
cations.

» Reference unit

+ Axis Type (Finite length axis/Infinite length axis)

+ Electronic Gear

* Position Reference

* Speed Reference

* Acceleration/Deceleration Settings

 Acceleration/Deceleration Filter Settings

The following tables provide details of setting examples for the above items.

Reference Unit
Pulses, millimeters, degrees, or inches can be used as the reference unit for motion control. The reference unit is
specified in the parameter No. 0n04 (Reference Unit Selection).

The minimum reference unit that can be specified is determined by the setting of the parameter No. 0n05 (Num-
ber of Digits below Decimal Point).

The following table shows the smallest reference unit determined by the Number of digits below decimal point
and by the Reference unit selection.

Parameter No. On05: Parameter No. 0n04: Reference Unit Selection
Number of Digits Below )
Decimal Point 0: pulse 1: mm 2: deg 3:inch

0: 0 digits 1 pulse 1 mm 1 deg 1 inch ]
1: 1 digits 1 pulse 0.1 mm 0.1 deg 0.1 inch
2: 2 digits 1 pulse 0.01 mm 0.01 deg 0.01 inch Minimum
3: 3 digits 1 pulse 0.001 mm 0.001 deg 0.001 inch | reference
4: 4 digits 1 pulse 0.0001 mm 0.0001 deg 0.0001 inch
5: 5 digits 1 pulse 0.00001 mm 0.00001 deg 0.00001 inch

8.7.2 Axis Type Selection (Finite Length Axis/Infinite Length Axis)

There are two types of position control: Finite Length Position Control that is performed within a specified range,
and Infinite Length Position Control that is performed without a specified range. Infinite length position control

can reset the position to 0 after one rotation, e.g., belt conveyors, or move in one direction only, without resetting
position after one rotation. Bit 0 (Axis type selection) of the parameter No On01 (Function Selection Flag 1) sets
which of these types of position control is to be used. When the axis type is set to infinite length axis, set the reset
position of the infinite length axis in the parameter No. On0A (Infinite Length Axis Reset Position (POSMAX)).

The details of the Axis type selection are listed in the following table.

Parameter No. Name Description Default
Value
Specity the position control method for the controlled axis.
0: Finite Length Axis
Set a finite length axis if control is performed within a limited
. . length or for an axis that uses infinite length control in one
. Function selection flag 1, . . . . . ..
0n01, bit 0 . . moving direction only without resetting the position every rota- 0
Axis type selection tion
1: Infinite Length Axis
Set an infinite length axis for an axis that uses infinite length
control while resetting the position every rotation.
ONnoA Infinite length axis reset | Set the reset position of the position data when an infinite length 360000
position (POSMAX) axis has been set for the axis type using the reference unit.

Pulse Output Module (JEPMC-MTP2910-E)
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8.7.3 Electronic Gear

8.7.3 Electronic Gear

In contrast to the reference unit input to the Machine Controller, the moving unit in the mechanical system is
called the “output unit.” The electronic gear converts position or speed units from reference units to output units
for the mechanical system without going through an actual mechanism, such as a gear.

When the axis at the motor has rotated m times and the mechanical configuration allows the axis at the load to
rotate n times, this electronic gear function can be used to make the reference unit equal to the output unit.
The electronic gear function is enabled when the following settings are made:

* Parameter No. 0n06: Travel Distance per Machine Rotation

» Parameter No. O0n08: Servo Motor Gear Ratio

» Parameter No. 0n09: Machine Gear Ratio

Note: The electronic gear is disabled when pulse is specified as the Reference Unit.

The following setting example uses ball screw and rotating table workpieces.

(1) Parameter Setting Example When Using a Ball Screw

* Machine specifications: Ball screw axis rotates 5
times for each 7 rotations of the motor shaft (see the
figure on the right).

» Reference unit: 0.001 mm

Motor

m = 7 rotations

P (pitch) = 6 mm/rotation

n = 5 rotations

To move the workpiece 0.001 mm for 1 reference unit input under the conditions outlined above, i.e., for 1 refer-
ence unit = 1 output unit, make the following settings for the parameters No.0n06, No.0n08, and No.0n09.

» Parameter No. On06: Travel distance per machine rotation = 6 mm/0.001 mm = 6000 (reference units)
» Parameter No. On08: Servo motor gear ratio=m =7
« Parameter No. On09: Machine gear ratio=n=95

Note: Set the SERVOPACK gear ratio to 1:1.

(2) Parameter Setting Example When Using a Rotating Table

* Machine specifications: Rotating table axis rotates
10 times for each 30 rotations of the motor shaft Workpiece (Rotating table)
(see the figure on the right). I I 360°/rotation

e Reference unit: 0.1° C
n = 10 rotations

’@ m = 30 rotations

Motor

To rotate the table 0.1° for 1 reference unit input under the conditions outlined above, i.e., for 1 reference unit = 1
output unit, make the following settings for the parameters No.0n06, No.0n08, and No.0n09.

« Parameter No. On06: Travel distance per machine rotation = 360°/0.1° = 3600 (reference units)

« Parameter No. On08: Servo motor gear ratio = m = 30

« Parameter No. On09: Machine gear ratio =n= 10

Note: 1. The gear ratio for parameters No.0n08 and No.0n09 (m/n) may be constant, e.g., m=3 andn = 1.
2. Set the SERVOPACK gear ratio to 1:1.
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8.7.4 Position Reference

The target position value for position control is set in the Position Reference Setting. There are two methods
that can be set for using the Position reference setting: Absolute Mode to set directly the coordinate of the target
position value as an absolute value or Incremental Addition Mode to add the moving amount from the previous
position reference value as a incremental value.

The following table lists the parameter details relating to position references.

Position Reference Setting = 1000 + 500 = 1500
» Absolute Mode (Position reference type = 1)

The coordinate value of the target position is set.

<Example>

Set 10000 to move to a coordinate value of 10000.

Position Reference Setting = 10000

Parameter
Parame-
No./ _ Default
ter/ Com- Name Description
Command Value
mand Data
Byte No.
Specify the type of position data.
0: Incremental Addition Mode
Adds the present moving amount value to the previous
Axis 1 or 3: Moti value of the Position Reference Setting and sets the result
Bytes 14 and otion com- in the Position Reference Setting.
mand control .
15 flag 1: Absolute Mode 0
Axis 2 or 4: o g . Sets the coordinate of the target position in the Position
Bytes 42 and Bit 5: Position Reference Settin
yles 4z an reference type g ) )
43 Note: 1. Always set to 0 when using a motion program.
2. Always set to 0 when bit 0 (Axis type selection) of
the parameter No. On01 is set to 1 (Infinite length
axis).
Set the position data.
* Incremental Addition Mode (Position reference type =
Command 0)
Data The moving amount (incremental distance) specified this
time will be added to the previous value of the Position
Reference Setting.
Axis 1 or 3: Position Reference Setting = Previous value of Position
Bytes 28 to Reference Setting + Incremental distance
31 Position refer- <Example> 0
Axis 2 or 4: ence setting If a travel distance of 500 is specified and the previous
Bytes 56 to value of “Position reference setting” is 1000, the following
59 will occur:

The following table compares the advantage and disadvantage of incremental addition mode and absolute mode.

Position Refer-
ence Type

Advantage

Disadvantage

tion Mode

Incremental Addi-

It is not necessary to consider the relationship
between Position Reference Setting and the
current position when canceling a move.
Incremental addition mode can be used both for
finite or infinite length axis type.

stand intuitively.

Position Reference Setting does not necessarily
equal the coordinate value of the target position,
so the position reference can be difficult to under-

Absolute Mode

tively.

The coordinate of the target position is specified
directly, making it easy to understand intui-

command is started.

length axis type.

The current position must be set in Position Ref-
erence Setting whenever the power supply is
turned ON or a move is canceled. If this is not
done, the axis may move suddenly when a move

Absolute mode cannot be used for an infinite

Pulse Output Module (JEPMC-MTP2910-E)
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8.7.5 Speed Reference

8.7.5 Speed Reference

There are two methods of setting the speed reference for the feed speed or other speeds. One method involves
using reference units and the other method involves setting the percentage (%) of the rated speed.

The following table shows the parameters relating to speed references.

Parameter
Parameter/| i, /com- - Default
Command Name Description
Data mand Byte Value
No.
Set the number of digits below the decimal point in the refer-
ence unit to be input. The minimum reference unit is deter-
Number of dig- | mined by this parameter and the parameter No.0n04
0n05 its below deci- | (Reference Unit Selection). 3
mal point <Example>
Reference unit = mm, Number of digits below decimal point
=3, 1 reference unit = 0.001 mm
Set the number of rotations when the motor is rotated at the
Rated motor . .
0n22 speed rated speeq (100% speed). Confirm the motor specifications 3000
before setting this parameter.
Parame- Set the number of pulses (the value after multiplication) per
ters Number of motor rotation.
0n24 pulses per mo- | <Example> 200
tor rotation If a motor rotates once per 1000 pulses, set the number of
pulses to 1000.
Set the unit for speed reference.
Function set- 0: Reference unit/s
0n26 ting 1 1: 10" reference units/min (n: number of digits 1
Bits 0 to 3: below decimal point)
Speed units 2:0.01%
3: 0.0001%
Set the feed speed. The unit for this parameter is set in bits 0
to 3 (Speed units) of the parameter No. 0n26 (Function setting
1).
<Example>
When the number of digits below decimal point =3
The setting of Speed units bits determines the other units as
follows:
Axis 1 or 3: * Speed Un‘it Set to 0: Reference units/s
Bytes 24 to pulse unit: 1 =1 pulse/s
27 Speed refer- mm unit: 1 =0.001 mm/s
Axis 2 or 4: | ence setting deg unit: 1 =0.001 deg/s a
Bytes 52 to Inch unit: 1 =0.001 inch/s
Command |55 * Speed Unit Set to 1: 10™ reference units/min
Data pulse unit: 1 = 1000 pulse/min
mm unit: 1 =1 mm/min
deg unit: 1 =1 deg/min
inch unit: 1 = 1 inch/min
* Speed Unit Set to 2: 0.01%
Set as a percentage of the rated speed (1 = 0.01%) unrelated
to the reference unit setting.
Axis 1 or 3:
Bytes 18 and Setting an output ratio (%) for the setting allows the position-
19 . ing speed to be changed without changing the Speed refer-
Axis 2 or 4: Override engcel;etting ¢ o P B
Bytes 46 and Setting unit: 1 =0.01%
47




8.7 Parameter Setting Examples

(1) Speed Reference Setting Example
« Parameter No. On05: Number of digits below decimal point = 3

« Parameter No. 0n22: Rated motor speed = 3000 min™!
« Parameter No. On24: Number of pulses per motor rotation = 65536 pulses/rev

The following table shows the setting example for the Speed reference to obtain the target feed speed (reference

speed).
Parameter No. Pr\i:agfgir
0n26, (Ref.erence Reference Speed Setting Method for
Bit 0. to 3 (Speed unit selec- (Target Feed Speed) Speed Reference Setting
units) Setting tion) Setting
. 500 &! 500 (s™1) x 65536 (pulse/R)
= 37268000 (pulse/s)
pulse 1500 (min™!) x 65536 (pulse/R) + 60 (s/min)
* 1500 min’! — 1638400 (pulse/s) ’
500 (mm/s)+ 0.001
= 500000 (mm/s)
* Feed speed of 500 mm/s Note: Determined by feed speed and
with a machine that travels number of digits below decimal
0 10 mm for each rotation point (0.001 in the above equa-
Reference unit/s tion), regardless of machine con-
figuration.
mm
900 (mm/min) + 0.001 + 60 (s/min)
= 15000 (mm/s)
* Feed speed of 900 mm/min | Note: Determined by feed speed and
with a machine that travels number of digits below decimal
10 mm for each rotation point (0.001 in the above equa-
tion), regardless of machine con-
figuration.
500 (s”1) X 65536 (pulse/R) + 1000%* x 60 (s/
+500s! min)
pulse =1966080 (1000 pulse/min)
. 1500 (min") x 65536 (pulse/R) + 1000*
* 1500 min” = 983$o4 (1300 pulse/r(npin) :
1 500 (mm/s) + 0.001 x 1000 x 60 (s/min)
n ) =30000 (1000 mm/s)
10 refere.nce units/ + Feed speed of 500 mm/s Note: Determined by feed speed and
. min - with a machine that travels number of digits below decimal
(n: Number of digits 10 mm for each rotation int (0.001 in the ab -
below decimal point) or each rotatio Pomt (0.001 in the a ove equa
(= 3) tion), regardless of machine con-
mm .
figuration.
900 (mm/min) + 0.001 x 1000
« Feed speed of 900 mm/min | = 900 (1000 mm/min)
with a machine that travels | Note: Determined by feed speed,
10 mm for each rotation regardless of machine configura-
tion.
1500 (min™!) + 3000 (min™") x 100(%) + 0.01
2 =5000 (0.01%)

0.01% - + 1500 min™! Note: Determined by what percentage
the feed speed is of the rated
speed.

* 1000 = 10"

Pulse Output Module (JEPMC-MTP2910-E)
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8.7.5 Speed Reference

(2) Override Setting Example

The Override can set the speed as a percentage (output ratio) of the target feed speed, in 0.01% units. The Over-
ride is set independently of Reference unit, Number of digits below decimal point, and other parameters.

A typical example of Override setting is shown below.
Setting Example
Output ratio 25%: 25 + 0.01 = 2500
50%: 50+0.01 = 5000
75%: 75+0.01 = 7500
100%: 100+0.01 = 10000
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8.7.6 Acceleration/Deceleration Settings

The acceleration/deceleration can be set to either the rate of acceleration/deceleration or the time required to
reach the rated speed from 0. The settings method used depends on the related parameter settings.

The parameters related to acceleration/deceleration settings are listed in the following table.

celeration time
constant

Parameter
Parameter/
No./Com- _— Default
Command Name Description
mand Byte Value
Data
No.
Set the number of digits below the decimal point in the input
reference unit. The minimum reference unit is determined by
Number of dig- | this parameter and the parameter No. 0n04 (Reference Unit
0n05 its below deci- | Selection). 3
mal point <Example>
Reference unit selection = mm, Number of digits below deci-
mal point = 3, 1 reference unit = 0.001 mm
Set the number of rotations when the motor is rotated at the rated
Rated motor e
0n22 speed (100% speed). Confirm the motor specifications before 3000
speed . .
setting this parameter.
Set the number of pulses (the value after multiplication) per
Number of motor rotation.
0n24 pulses per mo- | <Example> 200
tor rotation For the motor that rotates once by the 1000 pulse references,
set 1000.
Function
setting 1 Set the unit for acceleration/deceleration.
0n26 Bits 4 to 7: Ac- | 0: Reference units/s> 1
celeration/de- 1: ms
celeration units
Set the rate of acceleration or acceleration time constant
according to the setting of bits 4 to 7 of the parameter No.
On26.
« Acceleration/Deceleration Units is set to 0 (Reference
Parame- units/s?), set the rate of acceleration.
ters pulse unit: 1 =1 pulse/s2
Straight line ac- mm unit: 1 = 1 reference unit/s’
On2A celeration/Ac- deg unit: 1 = 1 reference unit/s> 0
Celertatlotn time inch unit: 1 = 1 reference unit/s
constan <Example: Number of Decimal Places = 3>
mm unit: 1 = 0.001 mm/s
deg unit: 1 =0.001 deg/s>
inch unit: 1=10.001 inch/s?
» When Acceleration/Deceleration Units is set to 1 (ms),
set the time constant to go from 0 to the rated speed without
relation to the reference unit.
Set the rate of deceleration or deceleration time constant
according to the setting of bits 4 to 7 of the parameter No.
On26.
« Acceleration/Deceleration Units is set to 0 (Reference
Straight line de- units/s?), set the rate of deceleration.
0n2C celeration/De- pulse unit: 1 =1 pulse/s2 0

mm unit: 1 = | reference unit/s
deg unit: 1 =1 reference unit/s?
inch unit: 1 = 1 reference unit/s>
« When Acceleration/Deceleration Units is set to 1 (ms),

set the time constant to go from 0 to the rated speed without
relation to the reference unit.
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8.7.6 Acceleration/Deceleration Settings

(1) Acceleration/Deceleration Units and Speed Changes Over Time

The parameter No. On2A (Straight Line Acceleration/Acceleration Time Constant) and No. On2C (Straight

Line Deceleration/Deceleration Time Constant) settings change depending on the setting of bits 4 to 7 (Acceler-

ation/deceleration unit) of the parameter No. On26 as shown in the following figure.

(a) When Bits 4 to 7 (Acceleration/Deceleration Unit) of Parameter No. 0n26 Set to 0 (Refer-
ence Unit/sz)

The settings of the parameter No. On2A and No. On2C are handled as the linear acceleration rate and lin-
ear deceleration rate.

Speed A
(%)
(100%) f-----smrrrrrgmmmm e e e e mm m——m—— — - .
/ \
/ \
/ \
. (.
i Reference speed i
Y o :
Lad
Linear deceleraition
o Linear acceleration rate
" rate
= . T S
0 le—s ‘—> Time
®)
Time required to reach reference speed Time required to reach the speed 0
= Reference speed+Linear acceleration rate = Reference speed+Linear deceleration rate

(b) When Bits 4 to 7 (Acceleration/Deceleration Unit) of Parameter No. On26 Set to 1 (ms)

The setting of the parameter No. On2A is handled as the straight line acceleration time constant required to
reach rated speed from zero using linear acceleration. The setting of the parameter No. On2C is handled as
the straight line deceleration time constant required to reach zero from the rated speed using linear decel-

eration.
Speed A
(%)
(100%) f-r-rsrsrmrrrym mmmmmmmmmmmm———— - - - - - oo N
/ i
/0 (AN
r P
f oA
S Reference speed b
| | \
/ A -
1 - 1
: : —>
0 i i : Time
Straight line acceleration Straight line deceleration H
time constant time constant
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8.7 Parameter Setting Examples

8.7.7 Acceleration/Deceleration Filter Settings

There are two types of acceleration/deceleration filter: The exponential acceleration/deceleration filter and the
moving average filter. These filter settings can be used to set non-linear acceleration/deceleration curves. The
parameters related to the acceleration/deceleration filter settings are listed in the following table.

Parameter No. Name Description Default
Value
Function Set the acceleration/deceleration filter type.
0n26 setting 1 0: No filter 0
Bit 8 to B: Filter 1: Exponential acceleration/deceleration filter
type 2: Moving average filter
Sets the acceleration/deceleration filter time constant.
On2E Filter time Always make sure that pulse distribution has been completed (bit 0 of the 0
constant Position Management Status is ON (1)) before changing the time con-
stant.

The following figure shows the relationship between acceleration/deceleration patterns and each parameter.

Filter Type

Parameter No. 0n26, bits 8 to B=0
(No filter)

Parameter No. On26, bits 8 to B=1
(Exponential acceleration/
deceleration filter)

Parameter No. 0n26, bits 8 to B=2

(Moving average filter)

No
Acceleration/
Deceleration
—_— T

0n2A=0
0n2C =0 — —l
Note: Step input Note: gl(l)r'voarggz depends on Parameter Eﬁraorrqgtlfer Egraorggéer
Parameter No. On2E
: 1
1
With i i |
Acceleration/ ! ! i i
Deceleration . : T 1
Parameter Parameter
Parameter Parameter Parameter
No. On2A No. 0n2C No. On2A No. On2C No. On2E

Note: Curvature depends on relationship
between parameter No. On2E, On2A,
and 0n2C.

Parameter
No. 0n2C

Parameter
No. On2A
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8.8.1 Parameter Settings

8.8 Software Limit Function

The software limit function is used to set upper and lower limits for the range of machine movement in parame-
ters so the Machine Controller can constantly monitor the operating range of the machine. The function can be
used to help prevent machine runaway or damage due to incorrect operation as well as incorrect references in a

motion program.

Disable the software limits in the SERVOPACK to use the Machine Controller for position control in the

machine coordinate system.

Note: Refer to your SERVOPACK manual for the procedure on disabling software limits.

Servo-

motor

Negative ;

A;,I_I_r;l
i ]
'I!
1]

|
i Positive

overtravel overtravel
|« .
Software Limit, Range of machine movement Software Limit,
lower limit upper limit
8.8.1 Parameter Settings
The following fixed parameters must be set in order to use the software limit function.
Parameter No. Name Unit Setting/Range
Function selection flag 1
0On01 Bit 1:Forward soft limit - 0: Disable, 1: Enable
Bit 2:Reverse soft limit
- .. . —2147483648
0on0C Positive software limit value Reference unit to 2147483647
. .. . —2147483648
OnOE Negative software limit value Reference unit t0 2147483647

Note: The software limit function is enabled only after completing a Zero Point Return or Zero Point Setting opera-

tion. Therefore, the zero point return operation or the zero point setting operation must be performed again

after the following operations.

* The power is turned ON.
* Any parameters are changed and saved.

8.8.2 Effects of the Software Limit Function

If a position reference that exceeds the positive and negative software limit is executed with the software limit
function enabled, an alarm will occur and the MTP2910 Module will stop the axis. The axis stopping method
depends on the motion command as shown below.

Motion command Axis Stopping Method
POSING L. . .. .
FEED The axis will start decelerating before the software limit position and
stop at the software limit position.
STEP
INTERPOLATE "l'"he. puls§ filstrlbutlon comrpand will stop executing at the software
limit position. The Servo will perform an emergency stop.




8.8 Software Limit Function

8.8.3 Monitoring and Clearing Alarms
(1) Monitoring Alarms

If an axis exceeds a software limit, a Positive/Negative Soft Limit alarm will occur. This alarm can be monitored
in the Alarm.

Name Response Data Meaning
Axis 1 or 3: Bytes Bit 3: ON Positive Software Limit
10 and 11
Alarm Axis 2 or 4: Byt
xis 2 or 4: Bytes o . .
38 and 39 Bit 4: ON Negative Software Limit

(2) Clearing Software Limit Alarms
Clear software limit alarms and reset the alarm status using the procedure below.
1. Set Alarm clear bit (bit F: RUN Command Setting) to 1 (Alarm clear ON).
The Alarm will be cleared.

Name Response Data Meaning
Axis 1 or 3: Bytes 4
. and 5 .
Run command setting Axis 2 or 4: Bytes 32 BitF: 1 Alarm clear ON
or 33

2. Use the FEED or STEP command to return the workpiece in the opposite direction of the software limit to
reset the alarm status.

Commands will be received in the return direction.
— = o |
T - = 1
Servo- | T i
motor | ]

T
1

>< <:| An alarm will occur again if a command is |
given in the direction of the software limit X

' that was activated.

|« >l

< L]

Software Limit, Software Limit,
lower limit upper limit
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8.9.1 Command Data

8.9 Operation Details

Note: Refer to Appendix B for MECHATROLINK communication specifications.

8.9.1 Command Data

Command Format

Byte Command Byte Command
0 CMD 32 .
Run command setting

1 WDC 33

2 CMD_CTRL 34 Monitor selection

3 - 35

4 Run command setting 36 Function setting 3

5 37

6 Monitor selection 38 Reserved (0)

7 39

2 Function setting 3 :? Motion command
1 42

0 Reserved (0) Motion command control flag
11 43
12 Motion command 44 Reserved (0)
13 45
14 4

Motion command control flag 6 Override

15 47
16 Reserved (0) 48 Bias speed
17 49
1

8 Override S0 General-purpose DO
19 51
20 Bias speed 52
21 53 .

Speed reference setting
22 General-purpose DO o4
23 pHip 55
24 56
25 57
Speed reference setting Position reference setting
26 58
27 59
28 60
29 61
Position reference setting Reserved (0)
30 62
31 63
IMPORTANT Bytes 4 through 31 are assigned to Axis 1 (Axis 3), and bytes 32 through 59 are assigned to Axis 2 (Axis 4).




8.9 Operation Details

(1) Command Data List

The command data to MTP2910 Module are listed below.

Command Byte Number
- - Command Data Name Contents
Axis 1or3 | Axis2or4
CMD Command code
WDC Watchdog data
CMD_CTRL Command control
Specify the following commands:
*» Servo ON
4,5 32, 33 Run command setting * Machine lock
* POSMAX preset
* Alarm clear
6 34 Monitor selection 1 . . .
- - Specify the contents of Monitor 1 and Monitor 2.
7 35 Monitor selection 2
Specify the following signal status:
8,9 36, 37 Function setting 3 * Zero point return deceleration LS signal
* Zero point return reverse/forward limit signals
12,13 40, 41 Motion command Set a motion command
Specify the following command bit:
* Command pause
. » Command abort
14,15 42,43 Motion command control flag - FEED/STEP direction
* Zero point return direction
* Position reference type
16, 17 44,45 Reserved (0) Reserved by system
18, 19 46, 47 Override Set the percentage of the Speed reference setting in
the command data to output.
20, 21 48, 49 Bias speed Set the speed reference offset value.
2223 50, 51 General-purpose DO Specify the status ON/OFF of the general-purpose
DO _1to3.
24 10 27 52 to 55 Speed reference setting Set the speed reference.
28 to 31 56 to 59 Position reference setting Set the position reference.

(2) Command Data Details

(a) CMD
Command code Setting Range Setting Unit
(Byte 0) 20, 21 (Hexadecimal) -
Command code of standard /O profile command
Description DATA_RWA (20 (hexadecimal)): Read data/Write data command (asynchronous)
DATA_RWS (21 (hexadecimal)): Read data/Write data command (synchronous)
(b) WDC
Watchdog Setting Range Setting Unit
(Byte 1) - -
. Watchdog data of standard 1/O profile command
Description . L .
Used to establish synchronous communication and for detection of out-of-sync state.

Pulse Output Module (JEPMC-MTP2910-E)
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8.9.1 Command Data

(c) CMD_CTRL

Command control Setting Range Setting Unit

(Byte 2 and 3) - -

Control for standard I/O profile command
Description Bit 3: ALM_CLR (Clear communication alarm/warning) is disabled when set to 0, and clears alarm
when set to 1

(d) Run Command Setting

Rur.1 command setting Setting Setting Unit

(Axis 1 or 3: Bytes 4 and 5 Range

Axis 2 or 4: Bytes 32 and 33) - -
Servo ON

Send a SERVO ON command to the SERVOPACK. (DO_0 turns ON.)
0: Servo OFF (default)
1: Servo ON

Bit 0

Machine lock
Set or release the machine lock mode.
0: Machine lock mode released (default)
Bit 1 1: Machine lock mode

During the machine lock mode, the Calculated position in machine coordinate system
(CPOS) will be updated but no movement will occur on the axis.
A change in the machine lock mode is valid after all pulses have been distributed.

D .
escription POSMAX preset

Reset the Number of POSMAX turns bit (bit 5: Monitor Selection 1 and 2) to the value set
Bit 6 in the parameter No. On3E (Number of POSMAX Turns Presetting Data).

0: POSMAX Preset OFF (default)
1: POSMAX Preset ON

Alarm clear
Clear alarms at rising edge of this bit.
0: Alarm clear OFF (default)
1: Alarm clear ON
Note: Do not execute Alarm clear during axis movement using motion commands.

Bit F

Using Alarm clear may affect axis movement.

(e) Monitor Selection 1 and 2

Monitor selection 1, 2 Setting . .
) Setting Unit

(Axis 1 or 3: Bytes 6 and 7 Range

Axis 2 or 4: Bytes 34 and 35) 0to6 -

Select the contents of Monitor 1 and 2.

S

: Target position in machine coordinate system (TPOS)

1: Calculated position in machine coordinate system (CPOS)
. 2: Machine coordinate system reference position (MPOS)
Description . . ..
3: 32-bit coordinate system position (DPOS)

4: Machine coordinate system feedback position (APOS)
5: Number of POSMAX turns

6

: Speed reference output monitor
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(f) Function Setting 3

Function setting 3
(Axis 1 or 3: Bytes 8 and

Axis 2 or 4: Bytes 36 and 37) -

Setting

o Range Setting Unit

Bit 8

Zero point return deceleration LS signal
Set the zero point return deceleration LS signal (DEC1) to ON or OFF.
0: OFF (default)
1: ON
Note: This bit is valid when the parameter No. On15, bit 0 (Deceleration LS signal
selection) is set to 0 (Use bit 8 of Function Selection 3).

Description Bit 9

Zero point return reverse limit signal
Set the zero point return reverse zone signal output to ON or OFF.
0: OFF (default)
1: ON
Note: This bit is valid when the parameter No. On15, bit 1 (Zero point return reverse
limit signal) is set 0 (Use bit 9 of Function Selection 3).

Bit A

Zero point return forward limit signal
Set the zero point return forward zone signal output to ON or OFF.
0: OFF (default)
1: ON
Note: This bit is valid when the parameter No. Onl15, bit 2 (Zero point return forward

limit signal) is set to 0 (Use bit A of Function Selection 3).

(g) Motion Command

Motion command Setting . .
) Setting Unit
(Axis 1 or 3: Bytes 12 and 13, Range
Axis 2 or 4: Bytes 40 and 41) 0 to 65535 -
Set a motion command.
0: No command (NOP) 7: JOG operation (FEED)
1: Positioning (POSING) 8: STEP operation (STEP)
Description 3: Zero point return (ZRET) 9: Zero point setting (ZSET)
4: Interpolation (INTERPOLATE) 10: Reserved for system use (ACC)
5: Reserved for system use 11: Reserved for system use (DCC)
(ENDOF_INTERPOLATE) 12: Reserved for system use (SCC)
Note: Refer to 8.9.1 (3) How to Set and Execute a Motion Command for details.
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8.9.1 Command Data

(h) Motion Command Control Flag

Motion command control flag Setting
(Axis 1 or 3: Bytes 14 and 15, Range
Axis 2 or 4: Bytes 42 and 43) - -

Setting Unit

Description

Bit0

Command pause
The axis will decelerate to a stop if this bit is changed to 1 while an axis is moving during
positioning (bit 1: Motion Command) or the STEP operation (bit 8: Motion Command).
0: Command Pause OFF (default)
1: Command Pause ON
While this bit is 1, the command is held. When this bit is changed to 0, the hold is canceled
and operation restarts. After the axis has been stopped, the Command hold completed bit (bit
1: Motion Command Status) will turn ON.

Bit 1

Command abort
0: Command Abort OFF (default)
1: Command Abort ON
The axis will decelerate to a stop if this bit is changed to 1 while an axis is moving during
positioning (bit 1: Motion Command), zero point return (bit 3: Motion Command), JOG
operation (bit 7: Motion Command), or STEP operation (bit 8: Motion Command), and the
remaining movement will be canceled.

Bit 2

JOG/STEP direction

Set the movement direction for JOG operation (bit 7: Motion Command) or STEP operation
(bit 8: Motion Command).

0: Forward (default)
1: Reverse

Bit 3

Zero point return direction
Set the direction to move for zero point return (bit 3: Motion Command). This setting is
valid for zero point return using DEC1 + ZERO method.
0: Reverse (default)
1: Forward

Bit 5

Position reference type

Specify whether the value set for the Position Reference Setting is an Incremental Addition
Mode value (calculated by adding the movement amount to the current position) or an Abso-
lute Mode value (an absolute position).

0: Incremental addition mode (default)
1: Absolute mode
Always set this parameter to Incremental Addition Mode when using infinite axes.




8.9 Operation Details

(i) Override

ngmde Setting Setting Unit
(Axis 1 or 3: Bytes 18 and 19, Range

Axis 2 or 4: Bytes 46 and 47) 0 to 32767 0.01%

Description

Set the percentage of the Speed Reference Setting to output in units of 0.01%.
Note: The override value is always enabled. Set to 10000 (fixed) when not using the override

function.

Speed Reference Setting x Override = Output speed
This parameter can be changed at any time to any value during execution of speed reference, and
acceleration/deceleration is performed immediately according to the set value.

Speed

100%

75% [

50%

10000

5000

Override set value

7500 10000

When the override is set to 0, the output speed is 0 and the motor will not operate.

(j) Bias Speed

Bias speed

(Axis 1 or 3: Bytes 20 and 21,
Axis 2 or 4: Bytes 48 and 49)

Setting
Range

Setting Unit

0 to 32767

*

Description

Set the speed reference offset value.

This parameter is used by the following commands. Refer to 8.9.1 (3) How to Set and Execute a
Motion Command for details.

1: Positioning (POSING)

3: Zero point return (ZRET)

7: JOG operation (FEED)

8: STEP operation (STEP)
Note: If feed speed x Override < Bias Speed, the feed speed will be increased to the bias speed.

* The setting unit for this parameter depends on bits 0 to 3 (Speed unit selection) of the parameter No. 0n26, but the
result of applying the speed unit setting is not shown here.

(k) General-purpose DO

General-purpose DO
(Axis 1 or 3: Byte 22 and 23,

Axis 2 or 4: Byte

50 and 51)

Setting
Range

Setting Unit

Description

Set the general-purpose DO _1 to 3 to ON or OFF.

Bit 0:
Bit 1:

0: OFF (default)

1: ON
Bit 2:

Sets DO_2 to ON or OFF

0: OFF (default)

1: ON
Bit 3:

Sets DO_3 to ON or OFF

0: OFF (default)

1: ON

Reserved by system use (invalid)
Sets DO_1 to ON or OFF
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8.9.1 Command Data

(I) Speed Reference Setting

Spe.ed reference setting Setting Setting Unit
(Axis 1 or 3: Bytes 24 to 27, Range
Axis 2 or 4: Bytes 52 to 55) 2310231 *

Set the speed reference.

This parameter is used by the following commands. Refer to 8.9.1 (3) How to Set and Execute a
Motion Command for details.

Description 1: Positioning (POSING)
3: Zero point return (ZRET)
7: JOG operation (FEED)
8: STEP operation (STEP)

* The setting unit for this parameter depends on bits 0 to 3 (Speed unit selection) of the parameter No. 0n26, but the
result of applying the speed unit setting is not shown here.

(m) Position Reference Setting

Position reference setting iztrtwmg Setting Unit
(Axis 1 or 3: Bytes 28 to 31, 9 Reforonce
Axis 2 or 4: Bytes 56 to 59) 230231 it

Set the position reference.
This parameter is used for the following command.
1: Positioning (POSING)
4: Interpolation (INTERPOLATE)
B Related Command Data
Position reference type bit (bit 5: Motion Command Control Flag)

Description

(3) How to Set and Execute a Motion Command
The setting and execution of a motion command (set in Motion Command) is explained in details.
(a) Positioning (POSING)

The POSING command positions the axis to the target position using the specified target position and speed.
Parameters related to acceleration and deceleration are set in advance.

» Executing/Operating Procedure

1. Check to see if all the following conditions are satisfied.

No. Execution Conditions Confirmation Method
1 There are no alarms. Both the Warning and Alarm are 0.
2 The Servo ON condition. Running bit (bit 1: Run Status) is ON.
The Motion Command Response Code is 0
3 Motion command execution has been completed. and Command executing bit (bit 0: Motion
Command Status) is OFF.

2. Set the required parameters and command data by referring to 8.9.1 (3) * Related Data.

3. Set the positioning motion command and the target position.

a) The position reference type (bit 5: Motion Command Control Flag) is set to 0 (Incremental addition
mode)

Set the Motion Command to 1, and then add the incremental value to the Position Reference Setting
to set the target position.

The positioning operation will starts. The Motion Command Response Code will be 1 during the
positioning.

The Position proximity bit (bit 3: Position Management Status) will turn ON when the axis
approaches the target position.

The Positioning completed bit (bit 1: Position Management Status) will turn ON when the axis
reaches the target position and the positioning will complete.



8.9 Operation Details

Note: 1. The target position can be changed during positioning operation.
2. When the target position is changed so that there is no sufficient deceleration distance or after the
new target position has already been passed, the MTP2910 Module decelerates the system to a stop
and then repositions according to the new target position.

b) The position reference type (bit 5: Motion Command Control Flag) is set to 1 (Absolute mode)
Set the target position in the Position Reference Setting, and then set the Motion Command to 1.
Positioning will start. The Motion Command Response Code will be 1 during the positioning.

The Position proximity bit (bit 3: Position Management Status) will turn ON when the axis
approaches the target position.

The Positioning completed bit (bit 1: Position Management Status) will turn ON when the axis
reaches the target position, and the positioning will complete.
Note: 1. The target position can be changed during positioning operation.
2. When the target position is changed so that there is no sufficient deceleration distance or after the
new target position has already been passed, the MTP2910 Module decelerates the system to a stop
and then repositions according to the new target position.

4. Set the Motion Command to 0 to execute the NOP motion command to complete the positioning opera-
tion.

POSING Operation Pattern

Speed A
Rated speed
100(%) [~=-===="""m=mmmmee b I .
7 \
7/ A
. Speed AN
’ reference \
7/ setting N
.
Ll
Position
reference
/1 r\\ I Bias speed
0L ! >
<« < Time (1)
i Acceleration Deceleration |
1 time constant time constant!
Positioning proximity r—}—l l—f—;

Positioning completed ,—| H

Distribution completed .’—| |

B Terminology: Command execution

When a command code is stored in the Motion command, execution of the motion command corresponding to that code
is started. Used in describing motion command operations.

* Holding

Axis travel can be stopped during command execution and then the remaining travel can be restarted. A
command is held by setting the Command pause bit (bit 0: Motion Command Control Flag) to 1 (ON).

 Set the Command pause bit (bit 0: Motion Command Control Flag) to 1. The axis will decelerate to a
stop.

* When the axis has stopped, the Command hold completed bit (bit 1: Motion Command Status) will
turn ON.

* Reset the Command pause bit (bit 0: Motion Command Control Flag) to 0 (OFF). The command hold
status will be cleared and the remaining portion of the positioning will be restarted.

Pulse Output Module (JEPMC-MTP2910-E)
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8.9.1 Command Data

» Aborting

Axis travel can be stopped during command execution and the remaining travel will be canceled by
aborting execution of a command. A command is aborted by setting the Command abort bit (bit 1: Motion
Command Control Flag) to 1 (ON).

* Set the Command abort bit (bit 1: Motion Command Control Flag) to 1. The axis will decelerate to a

stop.

* When the axis is stopped, the remaining travel will be canceled and the Positioning completed bit (bit
C: Position Management Status) will turn ON.
* The positioning will restart if the Command abort bit (bit 1: Motion Command Control Flag) is reset
to 0 (OFF) during abort processing.

* This type of operation will also be performed if the motion command is changed during axis move-

ment.
* Related Parameters

a) Parameters

Parameter| Parameter Settin Default
No. Name 9 Setting
Select the setting unit for the Speed Reference Setting.
Function 0: Reference unit/s
0n2s, setting 1 1: 10" reference units/min (n = Number of Digits below | 1: 10" refer-
Bits 0 to 3 | (Speed unit Decimal Point (parameter No. 0n05)) ence units/min
selection) 2:0.01%
3: 0.0001%
) Select the setting unit for the parameter No. On2A (Straight
Fun'cnon Line Acceleration/Acceleration Time Constant) and No. 0n2C
0n26, setting 1 (Straight Line Deceleration/Deceleration Time Constant). 1: ms
Bits 4 to 7 | (Acceleration 2
. . 0: Reference unit /s
unit selection)
1: ms
i Set the acceleration/deceleration filter type.
Function )
0n26, . 0: No filter
) setting 1 ) . . 0: No filter
Bits 8 to B . 1: Exponential acceleration/deceleration filter
(Filter type) . )
2: Moving average filter
Set the range in which the Position proximity bit (bit 3: Posi-
NEAR signal tlpn Management Status) turns ON. The Pos1t19n proximity
0n28 output width bit will turn ON when the absolute value of the difference 0
P between the reference position and the feedback position is less
than the value set here.
Straight line
acceleration/ Set the acceleration rate or acceleration time constant for posi-
On2A . . 0
Acceleration tioning.
time constant
Straight line
0Nn2C deceleration/ Set the deceleration rate or deceleration time constant for posi- 0
Deceleration tioning.
time constant
Set the acceleration/deceleration filter time constant. Either
exponential acceleration/deceleration filter or moving average
Filter time filter can be selected in the parameter No. 0n26 (Function set-
On2E . 0
constant ting 1).
This parameter is valid when Positioning completed bit (bit 1:
Position management status) is ON (1).
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b) Command Data

Command Byte No.

Axis 1 or | Axis 2 or Name Setting
3 4
12 and 40 and . Set to 1 for positioning operation.
Motion command . . .
13 41 Setting to 0 will abort the operation.
The axis will decelerate to a stop if this bit is set to 1 (ON) during posi-
14 an.d 42 an.d Command pause tioning.
15,Bit0 |43, Bit0 0: Cancel Hold
1: Hold
The axis will decelerated to a stop if this bit is set to 1 (ON) during
positioning.
0: Cancel Abort
1: Abort
::;aBni(tj.l jg’aBni?.] Command abort | When this bit is reset to 0 (OFF) after deceleration to a stop, the opera-
tion depends on the setting of Position reference type bit (bit 5:
Motion Command Control Flag).
(0: Remains stopped
1: Restarts positioning to the target position)
Switch the type of position reference.
14 and |42 and Position refer- 0: Incremental addition mode
15, Bit5 |43, Bit5 | ence type 1: Absolute mode
Note: Set this bit before setting the Motion Command to 1.
This parameter allows the positioning speed to be changed without
changing the Speed Reference Setting. This setting can be changed
18 and 46 and ) during operation.
19 47 Override Setting range: 0 to 32767 (0 to 327.67%)
Setting unit: 1 =0.01%
<Example> Setting for 50% = 5000
g? and jg and Bias speed Set the offset value of speed reference.
241027 | 521055 Spe.ed reference | Specify the speed for the positionin.g. . .
setting Set a positive value only. If a negative value is set, an error will occur.
Set the target position for positioning. This setting can be changed
281031 |56 to 59 Position refer- during operation.

ence setting

The meaning of the setting depends on the status of Position reference
type bit (bit 5: Motion Command Control Flag).

Pulse Output Module (JEPMC-MTP2910-E)
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c) Response Data

Response Byte No. .
- - Name Setting
Axis 1 or 3 | Axis 2 or 4
36 and . . . .
8and 9 37 Warning Stores the most current warning. (bit setting)
38 and
10 and 11 39 Alarm Stores the most current alarm. (bit setting)
12 and 40 and Motioncommand | Indicates the motion command that is being executed.
13 41 response code The response code will be 1 during POSING command execution.
14 and 42 and Command Turns ON when abort processing is being performed for POSING
15,Bit0 | 43,Bit0 | executing command. Turns OFF when abort processing has been completed.
Turns ON when a deceleration to a stop has been completed as the
14 and 42 and Command hold result of setting the Command pause bit (bit 0: Motion Command
15,Bit1 | 43,Bit1 | completed Control Flag) to 1 during POSING command execution (Motion
Command Response Code = 1).
14and |42and | Command error %‘lms ON l.ﬁlag e dt‘““.‘b’f?t"?“ma“‘.i exeTc““"“(')FF N
15,Bit3 |43.Bit3 | end e axis will decelerate to a stop if it is moving. Turns when
another command is executed.
14 and 42 and Command Always OFF for POSING command.
15 Bit8 |43 Bit8 execution Use the Positioning completed bit (bit 1: Position Management Sta-
' ' completed tus) to confirm completion of this command.
20 and 48 and Distribution Turns ON when pulse distribution has been completed for the move
21,Bit0 [49,Bit0 | completed command. Turns OFF during execution of the move command.
20 and 48 and Positioning Turns ON when the Distribution completed bit (bit 0: Position Man-
21,Bit1 [49,Bit1 [ completed agement Status) turns ON.
The operation depends on the setting of the parameter No. On28
(NEAR Signal Output Width).
20 and 48 and Position P;rage}:er .I:{o. 0;1/[28 = O:Turnts SOtNt when Dls(t)rll\‘t;utlon completed bit
21,Bit3 |49,Bit3 | proximity (bit 0: Position Management Status) turns ON.
Parameter No. 0n28 # 0:Turns ON when the current position is in the
range specified in the parameter 0n28 (NEAR Signal Output Width)
even if pulse distribution has not been completed.

* Timing Charts

a) Normal Execution

Command = 1 (POSING)
Response = 1 (POSING)
Status Bit 0 (BUSY)

Status Bit 3 (FAIL)

Status Bit 8 (COMPLETE)
Position management Bit 0

(DEN)

Position management Bit 1
(POSCOMP)

T T >
oy .
H L
>

1 . .
1 communication cycle
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b) Execution when Aborted

Command = 1 (POSING)
Control flag Bit 1 (ABORT)
Response = 1 (POSING)
Status Bit 0 (BUSY)
Status Bit 3 (FAIL)

Status Bit 8 (COMPLETE)

Position management Bit0  —;

(DEN)
Position management Bit 1
(POSCOMP)

c) Execution when Aborting by Changing the Command

Command = 1 (POSING)
Response = 1 (POSING)
Status Bit 0 (BUSY)
Status Bit 3 (FAIL)

Status Bit 8 (COMPLETE)

Position management Bit 0
(DEN)

Position management Bit 1
(POSCOMP)

d) Command Hold

Command =1 (POSING)
Control flag Bit 0 (HOLD)

Response = 1 (POSING)
Status Bit 0 (BUSY)
Status Bit 1 (HOLDL)
Status Bit 3 (FAIL)

Status Bit 8 (COMPLETE)
Position management Bit 0

(DEN)
Position management Bit 1
(POSCOMP)

e) Execution when an Alarm

] >
|
i L
1 -
»
1 communication cycle
T >
— L
i I
>
1 communication cycle
T >
T
|
— I_

—

> o
1 communication cycle

Occurs

Command = 1 (POSING)

Response =1 (POSING)  —

v

Status Bit 0 (BUSY)

Status Bit 3 (FAIL)
Status Bit 8 (COMPLETE)

Position management Bit0 —
)

(DEN

Position management Bit 1 —
»

(POSCOMP)
1

communication cycle

T T

Alarm

a Pulse Output Module (JEPMC-MTP2910-E)
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8.9.1 Command Data

(b) Zero Point Return (ZRET)

When the Zero Point Return command (ZRET) is executed, the axis will return to the zero point of the
machine coordinate system.

The zero point return command is executed using the method selected from three methods listed below.

IMPORTANT * The MTP2910 Module is not provided with the function to latch feedback pulses*. It is necessary to latch
feedback pulses externally for the applications that require repetitive accuracy.

* For the zero point return operation that is implemented using the MTP2910 Module, the ZERO signal is
detected using the polling software. Therefore, design the circuit to turn ON the ZERO signal for 2 ms or
more so that the MTP2910 Module can detect the ZERO signal without fail.

* The range check for the parameter No. 0n32 (Approach Speed) and parameter No. 0n34 (Creep Speed) that
are used for the zero point return operation is performed only at the start of zero point return operation. Do
not change the approach speed and creep speed after the zero point return operation starts.

* In this manual, “latch” means to hold the reference position when a signal is detected.

« Zero Point Return Methods

The following table lists three zero point return methods that are supported by the MTP2910 Module.
Select the best method for the machine according to the setting parameters.

Parameter Zero
Point

No. On30 Description Signals

; Return
Setting Method

DECI1 signal: DI 1 or bit 8 of the Function
Setting 3

(The signal specified in bit 0 of the parameter

No. Onl5 (Hardware Signal Selection 2))
ZERO signal: DI 0

(Latches by ZERO signal)

Applies a 3-step deceleration method
DEC1+ i S
2 ZERO using deceleration limit switch and
ZERO signal.

DEC2 signal: DI 1 or bit 8 of the Function

o Setting 3
DEC2+ Uses the deceleration limit switch as (The signal specified in bit 0 of the parameter

4 ZERO the zone SIgnavls an.d the ZERO signal No. On15 (Hardware Signal Selection 2))
as the zero-point signal. .
ZERO signal: DI 0

(Latches by ZERO signal)

DECI signal: DI_1 or bit 8 of the Function
Setting 3

(The signal specified in bit 0 of the parameter

No. On15 (Hardware Signal Selection 2))
Reverse LMT: DI_2 or bit 9 of the Function
Uses the deceleration limit switch Setting 3
and two limit signals for zero point (The signal specified in bit 1 of the parameter
return as the zone signals and the No. On15 (Hardware Signal Selection 2))
ZERO signal as the zero-point signal. | Forward LMT: DI_3 or bit A of the Function
Setting 3

(The signal specified in bit 2 of the parameter

No. On15 (Hardware Signal Selection 2))
ZERO signal: DI_0

(Latches by ZERO signal)

DEC1+
5 LMT+
ZERO




8.9 Operation Details

» Execution/Operating Procedure

1. Check to see if all the following conditions are satisfied.

No. Execution Conditions Confirmation Method
1 There are no alarms. Both the Warning and Alarm are 0.
2 The Servo ON condition. The Running bit (bit 1: Run Status) is ON.

2. Referto 8.9.1 (3) (b) Zero Point Return (ZRET) and set the required parameters.

3. Set the Motion Command to 3 to execute the ZRET motion command.

The zero point return operation will start. The Motion Command Response Code will be 3 during the
operation.

The Position proximity bit (bit 3: Position Management Status) will turn ON when the axis reaches the
zero point and zero point return has been completed.

4. Set the Motion Command to 0 to execute the NOP motion command and then complete the zero point
return operation.

» Holding

Holding execution is not possible during zero point return operation. The Command pause bit (bit 0: Motion
Command Control Flag) is ignored.

» Aborting

The zero point return can be canceled by aborting execution of a command. A command is aborted by setting
the Command abort bit (bit 1: Motion Command Control Flag) to 1.

* Set the Command abort bit (bit 1: Motion Command Control Flag) to 1. The axis will decelerate to a

stop.

* When the axis has decelerated to a stop the remain travel will be canceled and the Positioning com-
pleted bit (bit 1: Position Management Status) will turn ON.
* This type of operation will also be performed if the motion command is changed during axis move-

ment.

* Timing Charts

a) Normal Execution

+—

Depends on zero point return method.

Command = 3 (ZRET) -, [ -
i il

Response = 3 (ZRET) ] =
Status Bit 0 (BUSY) i |
Status Bit 3 (FAIL) i :
Status Bit 8 (COMPLETE) ~1°1 =
Position management Bit 0 — —
(DEN) J_| i
Position management Bit 1 ™!
(POSCOMP) 9 > - i
Positi ¢ Bit 5 1 communication cycle

osition management Bi

ZRNG) menad 1

Pulse Output Module (JEPMC-MTP2910-E)
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b) Execution when Aborted

c) Execution

Command = 3 (ZRET)
Control flag Bit1 (ABORT)
Response = 3 (ZRET)
Status Bit 0 (BUSY)
Status Bit 3 (FAIL)

Status Bit 8 (COMPLETE)
Position management Bit 0
(DEN)

Position management Bit 1
(POSCOMP)

Position management Bit 5
(ZRNC)

v

when Aborting by Changing the Command

Command = 3 (ZRET)
Response = 3 (ZRET)
Status Bit 0 (BUSY)
Status Bit 3 (FAIL)

Status Bit 8 (COMPLETE)

Position management Bit 0
EN)

Position management Bit 1
(POSCOMP)

Position management Bit 5
(ZRNC)

d) Execution when an Alarm Occurs

Command = 3 (ZRET)
Response = 3 (ZRET)
Status Bit 0 (BUSY)
Status Bit 3 (FAIL)

Status Bit 8 (COMPLETE)
Position management Bit 0
DEN)

Position management Bit 1
(POSCOMP)

Position management Bit 5

(ZRNC)

Alarm

|
1
i [
— [
>
1 communication cycle
1
>
1 >
L
L L
— | I
>
1 communication cycle
1
T »>
/)' -
>
1 communciation cycle
\——
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» Zero Point Return Methods and Related Parameters

This section explains the operation that occurs after starting a zero point return and the parameters that
need to be set before executing the command for each zero point return method.

a) DEC1+ ZERO (Parameter No. On30 (Zero Point Return Method) = 2)
* Operation after Zero Point Return Starts

The axis starts moving at the speed specified by the Speed Reference Setting in the direction
specified by the Zero point return direction bit (bit 3: Motion Command Control Flag).

\J

When the rising edge of DECI signal is detected, the axis will decelerate to the speed specified
by the parameter No.0n32 (Approach Speed).

l

When the axis position is latched at the rising edge of ZERO signal after passing the DECI1, the
axis will decelerate to the speed specified by the parameter No. 0n34 (Creep Speed).

\

The axis will move for the distance specified by the parameter No. 0n36 (Zero Point Return
Travel Distance) from the latched position and stop. When the positioning is completed, a
machine coordinate system will be established with the final stop position as the zero point.

The position to be
latched at rising edge
of ZERO signal.

Speed reference setting

Approach speed

Creep speed

Zero point return
final travel distance

Start End

DEC1 signal

ZERO signal I_I

Pulse Output Module (JEPMC-MTP2910-E)
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« Related Data

¢ Parameters

1: 10" reference units/min
2: Percentage (%) of rated speed

Par’a\lrgeter Name Setting Default Setting
ongp | Zeropoint 2: DECI + ZERO 0
return method
Set the approach speed shown in the previous figure.
On32 Approach speed | Only a positive value can be set; a negative value will 1000
result in an error.
Set the creep speed shown in the previous figure.
0n34 Creep speed Only a positive value can be set; a negative value will 500
result in an error.
Set the zero point return final travel distance shown in the
Zero point previous figure.
0n36 return final If the sign is positive, travel will be toward the zero point | 0
travel distance | return direction; if the sign is negative, travel will be away
from the zero point return direction.
Set whether to reverse or not to reverse the polarity of
Deceleration LS | DI 1 signal that is used as DEC1 signal.
0On01,
Bit 5 reversal selec- 0: Not reverse 0: Not reverse
tion 1: Reverse (Bit 8 of Function Setting 3 will not be
reversed.)
on15 Deceleration LS Select the signal to be used as DEC1 signal. OD q hit 8
n15, eceleration . . . . epends on bi
Bit 0 signal selection (1) Blepfn,ds oln bit 8 of Function Setting 3 of Function Set-
: DI_1 signa ting 3
Select the unit for the settings of the Speed Unit Setting,
parameter No. 0n32 (Approach Speed), and parameter No.
0n26, Speed unit 0n34 (Creep Sp eed).' 1: 10" reference
Bits 0to 3 | selection 0: Reference unit/s units/min

¢ Command Data

Command Byte No.

ence setting

Axis 1or | Axis2 or Name Setting
3 4
14 and 42 and | Zero point re- . L
15, Bit 3 | 43, Bit 3 | turn direction Set the zero point return direction.
This parameter allows the zero point return speed to be changed with-
out changing the value of the Speed Reference Setting. Set the speed
as a percentage of the Speed reference setting. This setting can be
changed during operation.
181a”d 464<’;”d Override Setting range: 0 to 32767 (0% to 327.67%)
9 Setting unit: 1 =0.01%
<Example> Setting for 50%: 5000
Note: This parameter is invalid for the parameter No. 0n32
(Approach Speed) and No.0n34 (Creep Speed).
202%1Ind 48 4a9nd Bias speed Set the offset value of speed reference.
Speed refer- Set the speed to use when starting a zero point return.
241027 | 52t0 55 | 2P Only a positive value can be set; a negative value will result in an

C€ITOor.
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b) DEC2+ ZERO (Zero Point Return Method = 4)

With this method, the machine position is detected by ON/OFF status of DEC2 signal to return the
machine automatically. The zero point return operation is always performed under the same condition.

* Operation after Zero Point Return Starts
<When the zero point return start position is in High zone>

The axis starts moving in forward direction at the speed specified by the Speed Reference
Setting.

l
When the falling edge of DEC2 signal is detected, the axis will decelerate to a stop.
\

After deceleration to a stop, the axis will start moving in reverse direction at the speed specified
by the parameter No. O0n32 (Approach Speed).

1
When the rising edge of DEC2 signal is detected, the axis will decelerate to a stop.

\J

After deceleration to a stop, the axis will start moving in forward direction at the speed specified
by the parameter No. O0n34 (Creep Speed).

\J

After the falling edge of DEC2 signal is detected, the axis position will be latched at the rising
edge of ZERO signal.

\J

The axis will move for the distance specified by the parameter No. 0n36 (Zero Point Return
Travel Distance) from the latched position and stop. When the positioning is completed, a
machine coordinate system will be established with the final stop position as the zero point.

High zone Low zone

The position is latched
at rising edge of
ZERO signal.

Speed reference

setting _
\ Creep speed
: Zero point return
Bias speed final travel distance

Start End

Approach speed

DEC2 signal |

ZERO signal I_l

Pulse Output Module (JEPMC-MTP2910-E)
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<When the zero point return start position is in Low zone>
The axis starts moving in reverse direction at the speed specified by the parameter No. 0n32
(Approach Speed).

\2

Whe the rising edge of DEC2 signal is detected, the axis will decelerate to a stop.

\J

After deceleration to a stop, the axis will move in forward direction at the speed specified by the
parameter No. 0n34 (Creep Speed).

\J

When the falling edge of DEC2 signal is detected, the axis position will be latched at the rising
edge of ZERO signal.

\J

The axis will move for the distance specified by the parameter No. 0n36 (Zero Point Return
Travel Distance) from the latched position and stop. When the positioning is completed, a
machine coordinate system will be established with the final stop position as the zero point.

High zone Low zone The position is latched
at rising edge of

ZERO signal.

Creep speg:i

: Zero point return
final travel distance

DEC2 signal

Start End

Approach speed

ZERO signal I_I
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« Related Data

¢ Parameters

Parameter No. Name Setting Default Setting
0n30 Zero point 4: DEC2 + ZERO 0
return method
Set the approach speed shown in the previous figure.
0n32 Approach speed | Only a positive value can be set, a negative value will 1000
result in an error.
Set the creep speed shown in the previous figure.
0n34 Creep speed Only a positive value can be set; a negative value will 500
result in an error.
Set the zero point return final travel distance shown in
Zero point the previous figure.
0n36 return final If the sign is positive, travel will be toward the zero point | 0
travel distance | return direction; if the sign is negative, travel will be
away from the zero point return direction.
Set whether to reverse or not to reverse the polarity of
Deceleration LS | DI 1 signal that is used as DEC1 signal.
OnO01, .
Bit 5 r.eversal selec- 0: Not reverse 0: Not reverse
tion 1: Reverse (Bit 8 of Function Setting 3 will not
be reversed.)
0n15 Deceleration LS Select the signal to be used as DEC1 signal. ]0) d bit 8
. . . nds on bi
neo, ece eration 0: Depends on bit 8 of the Function Setting 3 epends o .
Bit 0 signal selection 1:DI 1 sianal of the Function
-Pl1sigha Setting 3
Select the unit for the settings of the Speed Unit Setting,
parameter No. 0n32 (Approach Speed), and parameter
0n26, Speed unit No. 0n34 (Creep Speed). 1- 10" reference
Bits 0to 3 | selection 0: Reference unit/s units/min

1: 10" reference units/min
2: Percentage (%) of rated speed

e Command Data

Command Byte No.
Axis 1 or | Axis 2 or Name Setting
3

This parameter allows the zero point return speed to be changed with-
out changing the value of the Speed Reference Setting. Set the speed
as a percentage of the Speed reference setting. This setting can be
changed during operation.

18 and 42 and Override Setting range: 0 to 32767 (0% to 327.67%)

19 ar Setting unit: 1 =0.01%
<Example> Setting for 50%: 5000
Note: This parameter is invalid for the parameter No.0n32

(Approach Speed) and No.0n34 (Creep Speed).
;? and jg and Bias speed Set the offset value of speed reference.
Speed reference Set the spefe{i to use when starting a zero point returr.1. .

24 t0 27 | 52 to 55 setting Only a positive value can be set; a negative value will result in an

error.
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c) DEC1+ LMT+ZERO (Parameter No. On30 (Zero Point Return Method = 5)

With this method, the machine position is detected by ON/OFF status of DEC1, reverse LMT, and for-
ward LMT signals to return the machine automatically. The zero point return operation is always per-
formed under the same condition.

 Operation after Zero Point Return Starts
<When the zero point return start position is in the zone A>

The axis starts moving in forward direction at the speed specified by the Speed Reference
Setting.

1
When the falling edge of DECI signal is detected, the axis will decelerate to a stop.
1

After deceleration to a stop, the axis will move in reverse direction at the speed specified by the
parameter No. O0n32 (Approach Speed).

l
When the rising edge of DECI signal is detected, the axis will decelerate to a stop.

\J

After deceleration to a stop, the axis will move in forward direction at the speed specified by the
parameter No. O0n34 (Creep Speed).

\J

After detecting the falling edge of DECI, the axis position will be latched at the rising edge of
ZERO signal.

\J

The axis will move for the distance specified by the parameter No. 0n36 (Zero Point Return
Travel Distance) from the latched position and stop. After positioning is completed, a machine
coordinate system will be established with the final stop position as the zero point.

Zone A ! ZoneB :Zone C ! Zone D ! Zone E
' The position is
i latched
Speed reference setﬁllng at fising edge of
ZERO signal.

Creep speed

] Zero point reiurn
: final travel distance

@

Start | End

Approach speed

DEC1 signal -

Reverse LMT signal .—I : ; : : E
Forward LMT signal - : i :

ZERO signal —— [ 1
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<When the zero point return start position is in the zone B>

The axis starts moving in reverse direction at the speed specified by the parameter No. 0n32
Approach Speed.

\
When the falling edge of reverse LMT signal is detected, the axis will decelerate to a stop.

"

After deceleration to a stop, the axis will move in forward direction at the speed specified by the
Speed Reference Setting.

\
When the falling edge of DEC1 is detected, the axis will decelerate to a stop.
\

After deceleration to a stop, the axis will move in reverse direction at the speed specified by the
parameter No. O0n32 (Approach Speed).

!
When the rising edge of DEC1 signal is detected, the axis will decelerate to a stop.

\

After deceleration to a stop, the axis will move in forward direction at the speed specified by the
parameter No. On34 (Creep Speed).

\J

After detecting the falling edge of DECI1 signal, the axis position will be latched at the rising
edge of ZERO signal.

l

The axis will move for the distance specified by the parameter No. 0n36 (Zero Point Return
Travel Distance) from the latched position and stop. After positioning is completed, a machine
coordinate system will be established with the final stop position as the zero point.

Zone A ! ZoneB ! Zone C ! Zone D ! Zone E
H The position is
ing. latched
Speed reference setting: at rising edge of
ZERO signal.

Creep speed

: Zero point réturn
1 final travel distance

End

Approach speed i Approach speed

DEC1 signal -

Reverse LMT signal . H H 1 !
Forward LMT signal - : : : : i :

ZERO signal

Pulse Output Module (JEPMC-MTP2910-E)
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<When the zero point return start position is in the zone C>
The axis starts moving in reverse direction at the speed specified by the parameter No. On34
(Creep speed).

\2

When the rising edge of DECI signal is detected, the axis will decelerate to a stop.

\J

When the falling edge of reverse LMT signal is detected, the axis will decelerate to a stop.

\J

After deceleration to a stop, the axis will move in forward direction at the speed specified by the
parameter No. O0n34 (Creep Speed).

\J

After detecting the falling edge of DEC1 signal, the axis position will be latched at the rising
edge of ZERO signal.

\J

The axis will move for the distance specified by the parameter No. 0n36 (Zero Point Return
Travel Distance) from the latched position and stop. After positioning is completed, a machine
coordinate system will be established with the final stop position as the zero point.

Zone A ! Zone B ! Zone C ! Zone D ! Zone E

The position is
latched at rising
edge of ZERO
signal.

Creep speed

: / Zero point return
final travel distance

Start End

Creep speed

DECH1 signal -

Reverse LMT signal —,

Forward LMT signal -

ZERO signal
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<When the zero point return start position is in the zone D>

The axis starts moving in reverse direction at the speed specified by the parameter No. 0n32
(Approach Speed).

\
When the rising edge of DEC1 signal is detected, the axis will decelerate to a stop.

\

After deceleration to a stop, the axis will move in forward direction at the speed specified by the
parameter No. 0n34 (Creep Speed).

\J

After detection the falling edge of DEC1 signal, the position will be latched at the rising edge of
ZERO signal.

"

The axis will move for the distance specified by the parameter No. 0n36 (Zero Point Return
Travel Distance) from the latched position and stop. After positioning is completed, a machine
coordinate system will be established with the final stop position as the zero point.

Zone A i Zone B i Zone C i Zone D i Zone E

The position is
latched at rising
edge of ZERO
signal.

Creep speed
Zero point retumg
final travel distance

Approach speed

DEC1 signal -

Reverse LMT signal —,

Forward LMT signal - T : '

ZERO signal — ]
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Reverse LMT signal —’ ! H : : '
Forward LMT signal - i :

<When the zero point return start position is in the zone E>

The axis starts moving in reverse direction at the speed specified by the parameter No. 0n32
(Approach speed).

l
When the rising edge of DECI signal is detected, the axis will decelerate to a stop.

\J

After deceleration to a stop, the axis will move in forward direction at the speed specified by the
parameter No. On34 (Creep Speed).

\J

After detectin the falling edge of DEC1 signal, the axis position will be latched at the rising edge
of ZERO signal.

\J

The axis will move for the distance specified by the parameter No. 0n36 (Zero Point Return
Travel Distance) from the latched position and stop. After positioning is completed, a machine
coordinate system will be established with the final stop position as the zero point.

Zone A ! ZoneB i Zone C i Zone D i Zone E

The position is
latched at rising
edge of ZERO
signal

Creep speed

Zero point returné
final travel distance !
E End / Start

Approach speed

DEC1 signal : |

ZERO signal — [1
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Related Data

¢ Parameters

Par'e\zlrgeter Name Setting Default Setting
on3o | Zeropoint 5: DECI + LMT + ZERO 0
return method
Set the approach speed shown in the previous figure.
0n32 Approach speed | Only a positive value can be set, a negative value will 1000
result in an error.
Set the creep speed shown in the previous figure.
0n34 Creep speed Only a positive value can be set; a negative value will 500
result in an error.
Set the zero point return final travel distance shown in the
Zero point above figure.
0n36 return final If the sign is positive, travel will be toward the zero point | 0
travel distance | return direction; if the sign is negative, travel will be away
from the zero point return direction.
Set whether to reverse or not to reverse the polarity of
Deceleration LS | DI 1 signal that is used as DEC1 signal.
0n01, .
Bit 5 reversal selec- 0: Not reverse 0: Not reverse
tion 1: Reverse (Bit 8 of the Function Setting 3
will not be reversed.)
on15 Deceleration LS Select the signal to be used as DEC1 signal. (I)) d bit 8
n15, eceleration . . . . epends on bi
Bit 0 signal selection O.. Depean on bit 8 of the Function setting 3 of the Function
1: DI_1 signal Setting 3
Select the unit for the settings of the Speed Unit Setting,
parameter No. On32 (Approach Speed), and parameter No.
0n26, Speed unit On34 (Creep Sp eed)'. 1: 10" reference
Bits 0to 3 | selection 0: Reference unit/s units/min

1: 10" reference units/min
2: Percentage (%) of rated speed

e Command Data

Command Byte No.
Axis 1 or | Axis 2 or Name Setting
3 4

This parameter allows the zero point return speed to be changed with-
out changing the value of the Speed Reference Setting. Set the speed
as a percentage of the Speed reference setting. This setting can be
changed during operation.

18and |42and | - Setting range: 0 to 32767 (0% to 327.67%)

19 a7 Setting unit: 1 =0.01%
<Example> Setting for 50%: 5000
Note: This parameter is invalid for the parameter No. 0n32

(Approach Speed) and No.0n34 (Creep Speed).
g? and jg and Bias speed Set the offset value of speed reference.
Speed reference Set the spef:c.l to use when starting a zero point returt}. .

24 10 27 | 52 to 55 Setting Only a positive value can be set; a negative value will result in an

error.

Pulse Output Module (JEPMC-MTP2910-E)

8-75



8-76

8 Pulse Output Module (JEPMC-MTP2910-E)

8.9.1 Command Data

(c) Interpolation (INTERPOLATE)

The INTERPOLATE command positions the axis according to the target position that changes in synchroni-
zation with the communication cycle.

» Executing/Operating Procedure

1. Check to see if all the following conditions are satisfied.

No. Execution Conditions Confirmation Method
1 There are no alarms. Both the Warning and Alarm are 0.
2 The Servo ON condition. The Running bit (bit 1: Run Status) is ON.

2. Referto 8.9.1 (3) * Related Data to set the required parameters and command data.

3. Set the interpolation motion command and the target position.

a) The Position reference type bit (bit 5: Motion Command Control Flag) is set to 0 (Incremental addi-
tion mode)

Set the Motion Command to 4, and then add the incremental value for each communication cycle to
the Position Reference Setting to set the target position.

The positioning operation will starts. The Motion Command Response Code will be 4 during the
positioning.
The Position proximity bit (bit 3: Position Management Status) will turn ON when the axis
approaches the target position.

b) The Position reference type bit (bit 5: Motion Command Control Flag) is set to 1 (Absolute mode)
Set the target position in the Position Reference Setting, and then set the Motion Command to 4.
Positioning will start. The Motion Command Response Code will be 4 during the positioning.

The Position proximity bit (bit 3: Position Management Status) will turn ON when the axis
approaches the target position.

The Distribution completed bit (bit 1: Position Management Status) will turn ON when the axis
reaches the target position, and the positioning will complete.

4. Set the Motion Command to 0 to execute the NOP motion command and the complete the positioning
operation.

INTERPOLATE Operation Pattern

Speed (%) Travel amount for each

/commnication cycle

—» Time (t)

A 4

Communication cycle !
Distribution completed -—l T H

Positioning completed -—|




8.9 Operation Details

* Holding and Aborting

The Command hold bit (bit 0: Motion Command Control Flag) and the Command abort bit (bit 1:
Motion Command Control Flag) cannot be used.

If 0 is set for the Motion Command while the axis is moving, the interpolation operation will
immediately stops.

* Related Data

a) Parameters

stant

This parameter is valid when the Positioning completed bit (bit 0:
Position Management Status) is set to 1 (ON).

Parame- Name Setting Defa'ult Set-
ter No. ting
Function setting | Set the acceleration/deceleration filter type.
0n26, 1 0: No filter
. . . . _ 0: No filter
Bits 8 to B | (Filter type 1.Exponential acceleration/deceleration filter
selection) 2: Moving average filter
Set the range in which the Position proximity bit (bit 3: Position
NEAR sienal Management Status) will turn ON.
0n28 output wigdth The Position proximity bit will turn ON when the absolute value of | 0
the difference between the reference position and the feedback posi-
tion is less than the value set here.
Set the acceleration/deceleration filter time constant. Either expo-
Filter i nential or moving average filter can be selected by setting the
On2E ttertime con- parameter No. 0n26 (Function Setting 1). 0

b) Command Data

Command Byte No.
Axis 1 or | Axis 2 or Name Setting
3 4
12 and 40 and . Set to 4 to execute interpolation.
Motion command . . . . . .
13 41 If 0 is set during interpolation operation, the operation will stop.
Switch the type of position reference.
14 and 42 and Position refer- 0: Incremental addition mode
15, Bit5 |43, Bit5 | ence type 1: Absolute mode
Note: Set this bit before setting the Motion Command to 4.
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8.9.1 Command Data

¢) Response Data

Response Byte No.
Axis 1 or | Axis 2 or Name Setting
3 4
8and 9 g? and Warning Store the most current warning. (bit setting)
::10 and gg and Alarm Store the most current alarm. (bit setting)
12 and 40 and Motion command | Indicate the motion command that is being executed.
13 41 response code The response code is 4 during INTERPOLATE command execution.
14 and 42 and Command execut-
15, Bit0 |43,Bit0 | ing Always OFF for INTERPOLATE command.
14 and 42 and Command hold
15, Bit1 |43, Bit1 | completed Always OFF for INTERPOLATE command.
Turn ON if an error occurs during INTERPOLATE command execution.
14 and 42 and Command error L s s .
. . The axis will decelerate to a stop if it is moving. Turn OFF when another
15,Bit3 |43,Bit3 | end .
command is executed.
This parameter is not used for INTERPOLATE command. Always OFF
Command execu- | for INTERPOLATE command.
20 and 48 and tion completed Use the Positioning completed bit (bit 1: Position Management Status)
21,Bit0 |49, Bit0 | Distribution com- | to confirm the completion of command execution.
pleted Turn ON when the distribution of move command has been completed.
This bit is OFF while a move command is being executed.
20 and 48 and Positioning com- | Turn ON when the Distribution completed bit (bit 0: Position Manage-
21,Bit1 |49,Bit1 | pleted ment Status) turns ON.
The operation depends on the setting of the parameter No. 0n28 (VEAR
Signal Output Width).
. . Parameter No. 0n28 = 0:Turns ON when Distribution completed bit
20 and 48 and Position proxim- (bit 0: Position Management Status) turns ON
21,Bit3 |49, Bit3 | ity : g 4 : o
Parameter No. On28 # 0:Turns ON when the current position is in the
range of the parameter No. 0n28 (NEAR Signal Output Width) even
if pulse distribution has not been completed.




8.9 Operation Details

* Timing Charts

a) Normal Execution

The target position is updated every
communication cycle.

/

Command = 4 (INTERPOLATE)
Response = 4 (INTERPOLATE)
Status Bit 0 (BUSY)

v

Status Bit 3 (FAIL)

Status Bit 8 (COMPLETE) -

Position management Bit 0 —_
(DEN)
Position management Bit 1 —
(POSCOMP)

_h

<

1 communication cycle

b) Execution when an Alarm Occurs

Command = 4 (INTERPOLATE)
Response = 4 (INTERPOLATE)
Status Bit 0 (BUSY)

Status Bit 3 (FAIL)

Status Bit 8 (COMPLETE)

Position management Bit 0
(DEN)

Position management Bit 1
(POSCOMP)

Alarm

v

- L

» <+
1 communication cycle
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8.9.1 Command Data

(d) JOG Operation (FEED)

The FEED command starts movement in the specified travel direction at the specified travel speed. Execute
the NOP motion command (0 for the Motion Command) to stop the operation.

Parameters related to acceleration and deceleration are set in advance.

» Executing/Operating Procedure

1. Check to see if all the following conditions are satisfied.

No. Execution Conditions Confirmation Method
1 There are no alarms. Both the Warning and Alarm are 0.
2 The Servo ON condition. The Running bit (bit 1: Run Status) is ON.

2. Referto 8.9.1 (3) * Related Data to set the required parameters and command data.

3. Set the Motion Command to 7 to execute the FEED motion command.
JOG operation will start. The Motion Command Response Code will be 7 during the execution.
4. Set the Motion Command to 0 to execute the NOP motion command.

The Positioning completed bit (bit 1: Position Management Status) turns ON and the JOG operation has
been completed.

FEED Operation Pattern

Speed A
Rated speed
100(%) |-=======mmmtp T T oo oo .
/ AN
)/ Speed AN
/ reference AN
/ setting N
>
»
/ \\ I Bias speed
0
< < : Time (t)
Acceleration time constant Déceleration time cor%start

Positioning completed

Position proximity 5—§—| | ; '
i

» Holding

Holding execution is not possible during FEED command execution. The Command hold bit (bit 0:
Motion Command Control Flag) is ignored.

» Aborting

Axis travel can be stopped during FEED command execution by aborting execution of a command.
A command is aborted by setting the Command abort bit (bit 1: Motion Command Control Flag) to 1
(ON).
» Set the Command abort bit (bit 1: Motion Command Control Flag) to 1 (ON). The axis will deceler-
ate to a stop.
* When the axis has stopped, the Positioning completed bit (bit 1: Position Management Status) will
turn ON.
* The JOG operation will restart if the Command abort bit (bit 1: Motion Command Control Flag) is
reset to 0 during abort processing.
* This type of operation will also be performed if the Motion Command is changed during axis move-
ment.



8.9 Operation Details

» Related Data

a) Parameters

Parame- Name Settin Default
ter No. 9 Setting
Select the setting unit for the Speed Reference Setting.
0: Reference unit/s
Function set- 1- 10" ref its/mi .
0n26, ting 1 : reference units/min 1: 10 re;fer-
Bits 0 to 3 | (Speed unit (n = Number of Digits below Decimal Point (parameter No. ence units/
selection) 0n05) mimn
2:0.01%
3:0.0001%
) Select the setting unit for the parameter No. On2A (Straight Line
Eunctlon set- Acceleration/Acceleration Time Constant) and No. On2C (Straight
0n2s6, ting 1 Line Deceleration/Deceleration Time Constant). 1: ms
Bits 4 to 7 | (Acceleration W2
. . 0: Reference unit /s
unit selection)
1: ms
. Set the acceleration/deceleration filter type.
Function set- )
0n26, . 0: No filter
. ting 1 . . S 0: No filter
Bits 8to B . 1: Exponential acceleration/deceleration filter
(Filter type) ) .
2: Moving average filter
Set the range in which the Position proximity bit (bit 3: Position Man-
0n28 NEAR signal agement Status) turns ON. The Position proximity bit will turn ON 0
output width when the absolute value of the difference between the reference posi-
tion and the feedback position is less than the value set here.
Straight line
On2A acce erat19n/ Set the acceleration rate or acceleration time constant for positioning. | 0
Acceleration
time constant
Straight line
0n2C deceleratl'on/ Set the deceleration rate or deceleration time constant for positioning. | 0
Deceleration
time constant
Set the acceleration/deceleration filter time constant. Either exponen-
Filter ti tial acceleration/deceleration filter or moving average filter can be
On2E tl etr 1Me CON- | gelected in the parameter No. 0n26 (Function Setting I). 0
stan
This parameter is valid when Positioning completed bit (bit 1: Position
management Status) is ON (1).
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8.9.1 Command Data

b) Command Data

Command Byte No.
Axis 1 or | Axis 2 or Name Setting
3 4
12 and 40 and . Set to 7 for JOG operation.
Motion command . . .
13 41 Setting to 0 will abort the operation.
The axis will decelerate to a stop if this bit is set to 1 (ON) during JOG
operation.
0: Cancel Abort
1: Abort
14 and 42 and
15. Bit 1 | 43. Bit 1 Command abort When this bit is reset to 0 (OFF) after decelerating to a stop, the opera-
’ ’ tion depends on the setting of the Position reference type bit (bit 5:
Motion Command Control Flag).
(0: Remains stopped
1: Restarts positioning to the target position)
This parameter allows the positioning speed to be changed without
changing the Speed Reference Setting. This setting can be changed
18 and 46 and i during operation.
Override . ] 0
19 47 Setting range: 0 to 32767 (0 to 327.67%)
Setting unit: 1 =0.01%
<Example> Setting for 50% = 5000
5(1) and 38 and Bias speed Set the offset value of speed reference.
241027 | 521055 Spe_ed reference Specify tl'lf': speed for the JOG operfltion. . -
setting Set a positive value only. If a negative value is set, an error will occur.

¢) Response Data

Response Byte No.

Axis 1 or | Axis 2 or Name Setting
3 4
8and 9 g? and Warning Stores the most current warning. (bit setting)
1? and gg and Alarm Stores the most current alarm. (bit setting)
12 and 40 and Motion command | Indicates the motion command that is being executed.
13 41 response code The response code will be 7 during FEED command execution.
14 and 42 and Command execut- | Turns ON when abort processing is being performed for FEED com-
15,Bit0 |43,Bit0 | ing mand. Turns OFF when abort processing has been completed.
14 and 42 and Command hold
15, Bit1 |43, Bit1 | completed Always OFF for FEED command.
14 and 42 and Command error Turns QN 1'f an error occurs durlng gomman(.i execution.
. . The axis will decelerate to a stop if it is moving. Turns OFF when
15, Bit3 |43,Bit3 | end .
another command is executed.
14 and 42 and Command execu- Always OFl.: .for.FEED commaqd. . ..
. . . Use the Positioning completed bit (bit 1: Position Management Status)
15, Bit 8 |43, Bit8 | tion completed . .
to confirm completion of this command.
20 and 48 and Distribution com- Z:;n; 211211 when pulse distribution has been completed for the move
21,Bit0 149, Bit0 | pleted Turns OFF during execution of the move command.
20 and 48 and Positioning com- | Turns ON when the Distribution completed bit (bit 0: Position Manage-
21,Bit1 |49,Bit1 | pleted ment Status) turns ON.
The operation depends on the setting of the parameter No. 0n28 (VEAR
Signal Output Width).
. . Parameter No. On28 = 0:Turns ON when Distribution completed bit
20 and 48 and Position proxim- (bit 0: Position Management Status) turns ON
21,Bit3 |49, Bit3 | ity : g :

Parameter No. On28 # 0:Turns ON when the current position is in the
range of the parameter No. 0n28 (NEAR Signal Output Width) even if
pulse distribution has not been completed.
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+ Timing Charts

a) Normal Execution

Command = 7 (FEED)
Response =7 (FEED) —
Status Bit 0 (BUSY)
Status Bit 3 (FAIL)

Status Bit 8 (COMPLETE)

Position management Bit 0 (DEN) ™

e SR

» <+
1 communication cycle

b) Execution when Aborted

v

Command =7 (FEED)
Control flag Bit1 (ABORT) L
Response = 7(FEED) —
Status Bit 0 (BUSY)
Status Bit 3 (FAIL)

Status Bit 8 (COMPLETE) o

Position management Bit 0 (DEN)—

»> <@
1 communication cycle

¢) Execution when an Alarm Occurs

—
w
N o
T > >
N
o
Command = 7 (FEED) — =
Response = 7 (FEED) — i
Status Bit 0 (BUSY) =
Status Bit 3 (FAIL) X - i
Status Bit 8 (COMPLETE) i / - 2
Position management Bit 0 (DEN)—; l %
»> 8
1 communication cycle >
—
>
,— [oX
Alarm =
o]
(0]
£
>
o
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8.9.1 Command Data

(e) STEP Operation (STEP)

The STEP command executes a positioning for the specified travel direction, travel amount, and travel speed.
Parameters related to acceleration and deceleration are set in advance.

» Executing/Operating Procedure

1. Check to see if all the following conditions are satisfied.

No. Execution Conditions Confirmation Method
1 There are no alarms. Both the Warning and Alarm are 0.
2 The Servo ON condition. The Running bit (bit 1: Run Status) is ON.

2. Referto 8.9.1 (3) * Related Data to set the required parameters and command data.

3. Set the Motion Command to 8 to execute the STEP motion command.
STEP operation will start. The Motion Command Response Code will be 8 during the execution.

The Position proximity bit (bit 3: Position Management Status) turns ON when the axis approaches the
target position.

The Distribution completed bit (bit 1: Position Management Status) turns ON when the axis reaches the
target position.

4. Set the Motion Command to 0 to execute the NOP motion command. The STEP operation has been com-

pleted.
STEP Operation Pattern
Speed A
Rated speed
100(%) st N
7/ \\
)/ Speed N
/ reference AN
,/ setting N
>
STEP travel distarice
/ \\ I Bias speed
0
< : Time (t)
Acceleration time constant Deceleration time cori:stant
Position proximity :—f—l | : J
Positioning completed :—i i—:

» Holding

Axis travel can be stopped during command execution and then the remaining travel can be restarted.
A command is held by setting the Command pause bit (bit 0: Motion Command Control Flag) to 1.
* Set the Command pause bit (bit 0: Motion Command Control Flag) to 1. The axis will decelerate to a
stop.
* When the axis has stopped, the Command hold completed bit (bit 1: Motion Command Status) will
turn ON.
* Turn OFF the Command pause bit (bit 0: Motion Command Control Flag).
The command hold status will be cleared and the remaining portion of the positioning will be restarted.



8.9 Operation Details

» Aborting

Axis travel can be stopped during command execution and the remaining travel will be cancelled by

aborting execution of a command. A command is aborted by setting the Command abort bit (bit 1: Motion

Command Control Flag) to 1 (ON).

+ Set the Command abort bit (bit 1: Motion Command Control Flag) to 1 (ON). The axis will deceler-

ate to a stop.

* When the axis has stopped, the remaining portion of the positioning will be canceled and the Position-

ing completed bit (bit 1: Position Management Status) will turn ON.
+ This type of operation will also be performed if the motion command is changed during axis move-

ment.
» Related Data

a) Parameters

Parame- Name Settin Default
ter No. g Setting
Select the setting unit for the Speed Reference Setting.
) 0: Reference unit/s
Function Cann . . n
0n26, setting 1 1: 10" reference unl.ts-/mln . . 1: 10 rc?fer-
Bits 0 to 3 | (Speed unit (n = Number of Digits below Decimal Point (parameter No. ence units/
. 0n05)) min
selection)
2:0.01%
3: 0.0001%
) Select the setting unit for the parameter No. On2A (Straight Line
F unptlon Acceleration/Acceleration Time Constant) and No. On2C (Straight
0n26, setting 1 Line Deceleration/Deceleration Time Constant). 1: ms
Bits 4 to 7 | (Acceleration 2
. . 0: Reference unit/s
unit selection)
1:ms
. Set the acceleration/deceleration filter type.
Function . .
0On26, . 0: No filter
) setting 1 . . . . 0: No filter
Bits 8to B . 1: Exponential acceleration/deceleration filter
(Filter type) i )
2: Moving average filter
Set the range in which the Position proximity bit (bit 3: Position
0n28 NEAR signal Management Status) turns ON. The Position proximity bit will turn 0
output width ON when the absolute value of the difference between the reference
position and the feedback position is less than the value set here.
Straight line
0n2A accelerat19n/ Set the acceleration rate or acceleration time constant for positioning. [ 0
Acceleration
time constant
Straight line
0n2C deceleratlpn/ Set the deceleration rate or deceleration time constant for positioning. [ 0
Deceleration
time constant
Set the acceleration/deceleration filter time constant. Either exponen-
Filter ti tial acceleration/deceleration filter or moving average filter can be
On2E tl etr 1me €on= 1 selected in the parameter No. O0n26 (Function setting 1). 0
stan
This parameter is valid when Positioning completed bit (bit 1: Posi-
tion Management Status) is ON (1).
On38 STEP travel Set the travel amount of STEP operation. 1000
amount
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8.9.1 Command Data

b) Command Data

Command Byte No.
Axis 1 or | Axis 2 or Name Setting
3 4
12 and 40 and . Set to 8 for STEP operation.
Motion command . . )
13 41 Setting to 0 will abort the operation.
The axis will decelerated to a stop if this bit is set to 1 (ON) during posi-
tioning operation.
14 ahd 42 and Command pause | When this bit is set to 0 (OFF), the positioning will restart.
15,Bit0 | 43, Bit0
0: Cancel Hold
1: Hold
The axis will decelerated to a stop if this bit is set to 1 (ON) during posi-
tioning.
0: Cancel Abort
1: Abort
1154 gli}d,] 4‘1;32 gﬂd1 Command abort When this bit is reset to 0 (OFF) after decelerating to a stop, the opera-
' ’ tion depends on the Position reference type bit (bit 5: Motion Com-
mand Control Flag).
(0: Remains stopped
1: Restart positioning toward the target position)
Switch the position reference type.
14 and 42 and | Position refer- 0: Incremental addition mode
15, Bit5 | 43, Bit5 | ence type 1: Absolute mode
Note: Set this bit before setting the Motion Command to 8.
This parameter allows the positioning speed to be changed without
changing the Speed Reference Setting. This setting can be changed
18 and 46 and ) during operation.
19 47 Override Setting range: 0 to 32767 (0 to 327.67%)
Setting unit: 1 =0.01%
<Example> Setting for 50% = 5000
202%1'nd 48 4:;nd Bias speed Set the offset value of speed reference.
241027 | 52 t0 55 Spe.ed reference Specify tl.lé.i speed for the STEP ope.ration. . .
setting Set a positive value only. If a negative value is set, an error will occur.
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¢) Response Data

Response Byte No.

Axis 1 or | Axis 2 or Name Setting
3 4
8ant9 g? and Warning Store the most current warning. (bit setting)
1? and gg and Alarm Store the most current alarm. (bit setting)
12 and 40 and Motion command | Indicate the motion command that is being executed.
13 41 response code The response code will be 8 during STEP command execution.
14 and 42 and Command execut- | Turn ON when abort processing is being performed for STEP command.
15, Bit0 |43,Bit0 | ing Turns OFF when the execution completes.
14 and 42 and Command hold
15,Bit1 |43, Bit1 | completed Always OFF for STEP command.
14 and 42 and Command error Turn QN 1f an error occurs durmg. C(.)rr.lmand'executlon.
. . The axis will decelerate to a stop if it is moving. Turns OFF when
15,Bit3 | 43,Bit3 | end .
another command is executed.
Al OFF for STEP d.
14and |42and | Command execu- | 1 e OFlorSTETcommand.
. . . Use the Positioning completed bit (bit 1: Position Management Status)
15, Bit8 |43, Bit8 | tion completed . .
to check the completion of command execution.
20 and 48 and Distribution ;l:r?dON when pulse distribution has been completed for the move com-
21,Bit0 | 49,Bit0 | completed Turn OFF during execution of the move command.
20 and 48 and Positioning Turn ON when the Distribution completed bit (bit 0: Position Manage-
21, Bit1 |49, Bit1 completed ment Status).
The operation depends on the setting of the parameter No. 0n28 (VEAR
Signal Output Width).
0o [anena [ vosion | TN U (T 0N e Dt ol
21, Bit3 |49, Bit3 | proximity ' g ' o
Parameter No. 0n28 # 0:Turns ON when the current position is in the
range of the parameter No. 0n28 (NEAR Signal Output Width) even if
pulse distribution has not been completed.

* Timing Charts

a) Normal Execution

Command = 8 (STEP)
Response = 8 (STEP)
Status Bit 0 (BUSY)
Status Bit 3 (FAIL)

Status Bit 8 (COMPLETE)
Position management Bit 0

(DEN)

Position management Bit 1

(POSCOMP)

Tt i >
oy 1
. B
il L
,,F,E ii
il h
Rl ﬁ
> e ,

1 communication cycle
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8.9.1 Command Data

b) Execution when Aborted

T
Command = 8 (STEP)
Control flag (ABORT)
Response = 8 (STEP) —
Status Bit 0 (BUSY) —
Status Bit 3 (FAIL)
Status Bit 8 (COMPLETE)
Position management Bit 0 —
DEN)
Position management Bit 1 -
(POSCOMP)

»

1 communication cycle

c¢) Execution when Aborting by Changing the Command

Command = 8 (STEP)

v

Response = 8 (STEP) —

Status Bit 0 (BUSY) —
Status Bit 3 (FAIL)

Status Bit 8 (COMPLETE)

Position management Bit 0 —
(DEN)
Position management Bit 1 —
(POSCOMP)
B o
1 communi

cation cycle

d) Execution when Held (Command pause)

Command = 8 (STEP)
Control flag Bit 1 (HOLD)
Response =8 (STEP)
Status Bit 0 (BUSY)
Status Bit 1 (HOLDL)
Status Bit 3 (FAIL)

Status Bit 8 (COMPLETE)

Position management Bit 0 (DEN)
Position management Bit 1 (POSCOMP)

v

'
'
'
—_

_” i
1 communication cycle
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e¢) Execution when an Alarm Occurs

o

T H— >
Command = 8 (STEP) J; i i i !_.ﬁ
Response = 8 (STEP) *é—! ; i é F
Status Bit 0 (BUSY) ﬁJ I S
Status Bit 3 (FAIL) : X 1
Status Bit 8 (COMPLETE) / —
Fggﬁ;m management Bft 0 ﬂ / !7
(F’Poggcérgpﬂ%r;agemem Bit 1 j—!* \\ [7!

1 communication cycle

Alarm

(f) Zero Point Setting (ZSET)

The ZSET command sets the current position as the zero point of the machine coordinate system. This
enables setting the zero point without performing a zero point return operation.

When using software limits, always execute the zero point setting or zero point return operation. The soft-
ware limit function will be enabled after the zero point setting operation has been completed.

+ Executing/Operating Procedure

1. Check to see if all the following conditions are satisfied.

No.

Execution Conditions

Confirmation Method

1

There are no alarms.

Both the Warning and Alarm are 0.

2. Set the parameter No.0n3 A (Zero Point Position in Machine Coordinate System Offset).

3. Set the Motion Command to 9 to execute the ZSET motion command.

A new machine coordinate system will be established with the current position as the zero point. The

Motion Command Response Code will be 9 during the zero point setting operation.

The Zero point return completed bit (bit 5: Position Management Status) will turn ON when zero point
setting has been completed.

4. Set the Motion Command to 0 to execute the NOP motion command. The zero point setting operation
completes.

» Holding/Aborting

The Command pause bit (bit 0: Motion Command Control Flag) and the Command abort bit (bit 1:
Motion Command Control Flag) cannot be used.

» Related Data

a) Parameters

Parameter . Default
No. Name Setting Setting
Zero point position in | Set the position offset from the machine coordinate sys-
On3A machine coordinate tem zero point after completing the zero point setting 0
system offset operation.
b) Command Data
Command Byte No. Name Settin
i
Axis 1 or 3| Axis 2 or 4 g
12 and 13 | 40 and 41 | Motion command | Set to 9 for ZSET operation.
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8.9.1 Command Data

¢) Response Data

Response Byte No.
Axis 1 or | Axis 2 or Name Setting
3 4
8and 9 g? and Warning Store the most current warning. (bit setting)
:]]10 and gg and Alarm Store the most current alarm. (bit setting)
12 and 40 and X;tllc(i)?ezog;se Indicate the motion command that is being executed.
13 41 code P The response code will be 9 during ZSET command execution.
14 and 42 and Command exe- | Turn ON when abort processing is being performed. Turns OFF
15, Bit0 |43, Bit0 | cuting when the abort processing completes.
14 and 42 and Command hold
15, Bit 1 | 43, Bit1 | completed Always OFF for ZSET command.
14 and 42 and Command error Ellrn QN 1f ialnderrolr octcutrs duflng f?f)tn.lmandF})(ecj}ltlon.()FF .
15,Bit3 | 43,Bit3 | end e axis will decelerate to a stop if it is moving. Turns when
another command is executed.
- | Al FF for ZSET .
14 and 42 and C()I.nmand exe ways O " OI‘. S comman(.i ' -
15 Bit8 |43 Bits cution com- Use the Positioning completed bit (bit 1: Position Management
’ ’ pleted Status) to check the completion of command execution.
* Timing Chart
a) Normal Execution
Command =9 (ZSET) J:
Response = 9 (ZSET) ﬁi—‘
Status Bit 0 (BUSY) ﬁ—l
Status Bit 3 (FAIL) '
Status Bit 8 (COMPLETE) |
Position management Bit 5 :f;f—,
(ZRNC) > <

1 communication cycle
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8.9.2 Response Data

Response Format

Byte Response Byte Response
0 RCMD 32
Run status
1 RWDC 33
2 CMD_STAT 34 Monitor selection
3 - 35
4
Run status 36 Warning
5 37
6 Monitor selection 38 Alarm
7 39
8 ) 40 Motion command response
Warning
9 41 code
10 Alarm 42 Motion command status
11 43
12 i 44
Motion command Reserved (0)
13 response code 45
14 Motion command status 46 Reserved (0)
15 47
1 4
6 Reserved (0) 8 Position management status
17 49
18 Reserved (0) 50 General-pqrpose DI
19 51 monitor
20 .. 52
Position management status
21 53 .
Monitor 1
22 General-purpose DI 54
23 monitor 55
24 56
25 Monitor 1 o7 Monitor 2
26 58
27 59
28 60
29 Monitor 2 61 Reserved (0)
30 62
31 63
IMPORTANT Bytes 4 through 31 are assigned to Axis 1 (Axis 3), and bytes 32 through 59 are assigned to Axis 2 (Axis 4).

Pulse Output Module (JEPMC-MTP2910-E)
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8.9.2 Response Data

(1) Response Data List
The response data from the MTP2910 Module are listed below.

Response Byte No.
- - Response Data Name Contents
Axis 1or3 | Axis2or4
0 RCMD Command code
RWDC Watchdog data
2,3 CMD_STAT Command status
4.5 32,33 Run status g/i(;\t/i(())no 2;)31;1; operation ready/not ready,
6 34 Monitor selection 1 . .
- - Selected items for Monitor 1 and 2
7 35 Monitor selection 2
8,9 36, 37 Warning Warning
10, 11 38, 39 Alarm Alarm
12,13 40, 41 Motion command response code Code of the motion command that is being
executed
14,15 42,43 Motion command status Motion command status
16, 17 44, 45 Reserved (0) Reserved by system
18,19 46, 47 Reserved (0) Reserved by system
20, 21 48, 49 Position management status Position management status
22,23 50, 51 General-purpose DI monitor Sl;?l:ral_p urpose DI_0 to 4 not input/being
Target position in machine coordinate | Target position in the machine coordinate sys-
system (TPOS) tem
Calculated position in machine coordi- | Calculated position in the machine coordinate
nate system (CPOS) system
Machine coordinate system reference Reference position in the machine coordinate
24 t027,0r | 52to0 55, or | Position (MPOS) system
28 to 31 56 to 59 32-bit coordinate system position Reference position in the machine coordinate
(DPOS) system
Machine coordinate system feedback Reference position in the machine coordinate
position (APOS) system
Number of POSMAX turns Number of POSMAX turns
Speed reference output monitor Speed reference that is being output




8.9 Operation Details

(2) Response Data Details

(a) RCMD
Command code Setting Range Setting Unit
(Byte 0) 20, 21 (Hexadecimal) -
Command code of standard I/O profile command
Description DATA_RWA (20 (hexadecimal)): Read data/Write data command (asynchronous)
DATA_RWS (21 (hexadecimal)): Read data/Write data command (synchronous)
(b) RWDC
Watchdog Setting Range Setting Unit
(Byte 1) - -
L Watchdog data of standard 1/O profile command
Description . .. .
Used to establish synchronous communication and for detection of out of-sync-state.
(c) CMD_STAT
Command status Setting Range Setting Unit

(Bytes 2 and 3)

Description

Standard I/O Profile Command Status

Bit0: D ALM 0: Normal status, 1: Device in alarm status

Bit 1: D WAR 0: Normal status, 1: Device in warning status

Bit 2: CMDRDY 0: Command reception disabled, 1: Command reception enabled

Bit 3: ALM_CLR CMP 0: ALM_CLR command execution not completed, 1: ALM_CLR command
execution completed

Bit 8 to B: CMD_ALM Any value other than 0: Command error status

Bit C to F: COMM_ALM Any value other then 0: Communication error status

(d) Run Status

Run status

Axis 2 or 4: Bytes

(Axis 1 or 3: Bytes 4 and 5

Setting Range Setting Unit

32 and 33)

Description

Motion Module operation ready
0: Operation not ready
1: Operation ready
This bit turns ON when RUN preparations for the Motion Module have been completed.
This bit will be OFF under the following conditions:
* Major damage has occurred.

Bit O

* Axis that is not used was selected.
« Parameter setting error
* Parameters are being changed.

Running (Servo ON)

This bit is ON while the axis is in Servo ON status.
OFF: Stopped
ON: Running (Servo ON)

Bit 1

Pulse Output Module (JEPMC-MTP2910-E)
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8.9.2 Response Data

(e) Monitor Selection 1 and 2

Monitor selection 1, 2
(Axis 1 or 3: Bytes 6 and 7,
Axis 2 or 4: Bytes 34 and 35)

Setting Range Setting Unit

0to6 -

Selected item for monitor 1 and 2
0: Target position in machine coordinate system (TPOS)
: Calculated position in machine coordinate system (CPOS)
: Machine coordinate system reference position (MPOS)

(Axis 1 or 3: Bytes 8 and 9,
Axis 2 or 4: Bytes 36 and 37)

1
Description Bit 0 2
P 3: 32-bit coordinate system position (DPOS)

4: Machine coordinate system feedback position (APOS)
5: Number of POSMAX turns
6: Speed reference output monitor

(f) Warning

Warning Setting Range Setting Unit

Description

Bit 1

Data setting error
0: In setting range
1: Outside setting range
This bit turns ON when the set data is outside of the setting range.

Bit 2

Parameter error
0: In setting range
1: Outside setting range
This bit turns ON when one or more parameters is set outside the parameter setting range.

Bit 4

Motion command setting error
0: Command setting normal
1: Command setting error
This bit turns ON when a motion command that cannot be used is set.




8.9 Operation Details

(g) Alarm

Alarm

(Axis 1 or 3: Bytes 10 and 11,
Axis 2 or 4: Bytes 38 and 39)

Setting Range Setting Unit

Bit 3

Positive soft limit (positive software limit)
0: In positive software limit range
1: Not in positive software limit range

This bit turns ON if a move command that exceeds the positive software limit is executed
with the following conditions: A finite axis is selected, the positive software limit is
enabled, and a zero point return operation has been completed.

Note: Refer to 8.8 Software Limit Function for details.

Bit 4

Negative soft limit (negative software limit)
0: In negative software limit range
1: Not in negative software limit range

This bit turns ON if a move command that exceeds the negative software limit is executed
with the following conditions: A finite axis is selected, the negative software limit is
enabled, and a zero point return operation has been completed.

Note: Refer to 8.8 Sofiware Limit Function for details.

Description

Bit 5

Servo OFF
0: Servo ON
1: Servo OFF

This bit turns ON when a move command is executed during Servo OFF status.

Bit 8

Excessive speed
0: Speed normal
1: Excessive speed

This bit turns ON when the output exceeds the value set for the parameter No. 0n19 (Pulse
Output Maximum Frequency).

Bit D

Zero point not set
0: Zero point already set
1: Zero point not set
This bit turns ON if a move command other than JOG and STEP is executed without set-

ting the zero point for the axis defined as an infinite length axis.

(h) Motion Command Response Code

Motion command response code Setting Range Setting Unit
(Axis 1 or 3: Bytes 12 and 13,
Axis 2 or 4: Bytes 40 and 41)

0 to 65535 -

Stores the motion command code for the command that is currently being executed.

Description This is the motion command code that is currently being executed and is not necessarily the same as
the motion command that is set in the Motion Command.

Pulse Output Module (JEPMC-MTP2910-E)
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8.9.2 Response Data

(i) Motion Command Status

Motion command status
(Axis 1 or 3: Bytes 14 and 15,
Axis 2 or 4: Bytes 42 and 43)

Setting Range Setting Unit

Description

Bit 0

Command executing (BUSY)
0: READY (completed)
1: BUSY (processing)
This bit indicates the motion command status. Refer to 8.9.1 (3) How to Set and Execute a
Motion Command for details on command timing charts.
This bit turns ON during execution of commands that have been completed or during abort
processing.

Bit 1

Command hold completed (HOLDL)
0: Command hold processing not completed
1: Command hold completed

This bit turns ON when command hold processing has been completed. Refer to 8.9.1 (3)
How to Set and Execute a Motion Command for details on command timing charts.

Bit 3

Command error occurrence (FAIL)
0: Normal completion
1: Abnormal completion
This bit turns ON if motion command processing does not complete normally.
If motion command execution ends in an error, the axis will stop any motion. Refer to
8.9.1 (3) How to Set and Execute a Motion Command for details on command timing
charts.

Bit 8

Command execution completed (COMPLETE)
0: Normal execution not completed
1: Normal execution completed

This bit turns ON when motion command processing was completed normally. Refer to
8.9.1 (3) How to Set and Execute a Motion Command for details on command timing
charts.




8.9 Operation Details

(j) Position Management Status

Position management status Setting Range Setting Unit
(Axis 1 or 3: Bytes 20 and 21,
Axis 2 or 4: Bytes 48 and 49)

Description

Bit O

Distribution completed (DEN)
0: Distributing pulses
1: Distribution completed
This bit turns ON when pulse distribution has been completed for a move command.

Bit 1

Positioning completed (POSCOMP)
0: Outside Positioning Completed Width
1: In Positioning Completed Width

This bit turns ON when pulse distribution has been completed and the current position is
within the Positioning Completed Width.

Bit 3

Position proximity (NEAR)
0: Outside position proximity range
1: In position proximity range
The operation of this bit depends on the setting of the parameter No. 0n28 (NEAR signal
output width).
Parameter No. On28 = 0:Turns ON when Distribution completed bit (bit 0: Position Man-
agement Status) turns ON.

Parameter No. 0n28 # 0:Turns ON when the current position is in the range of the parame-
ter No. 0n28 (NEAR Signal Output Width) even if pulse distribution has not been com-
pleted.

Bit 4

Zero point position (ZERO)
0: Outside zero point position range
1: In zero point position range
This bit turns ON when the Machine coordinate system reference position (MPOS) is
within the range of the parameter No. On31 (Width of Starting Point Position Output)
from the zero point position.

Bit 5

Zero point return (setting) completed (ZRNC)
0: Zero point return (setting) not completed
1: Zero point return (setting) completed
This bit turns ON when a zero point return (setting) has been completed.
This bit turns OFF when a new zero point return (setting) operation is started.

Bit 6

Machine lock ON (MLKL)
0: Machine lock mode released
1: Machine lock mode

This bit turns ON when the Machine Lock bit (bit 1: Run Command Setting) is set to 1
and the axis has actually entered machine lock mode.

Bit 9

POSMAX turn number presetting completed (TPRSE)
0: Preset not completed
1: Preset completed

This bit turns ON when the POSMAX preset bit (bit 6: Run Command Setting) is set to 1
(ON) and the Number of POSMAX turns has been preset with the value set in the parame-

ter No. On3E (Number of POSMAX Turns Presetting Data).

Pulse Output Module (JEPMC-MTP2910-E)
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8.9.2 Response Data

(k) General-purpose DI Monitor

General-purpose DI monitor Setting Range Setting Unit

(Axis 1 or 3: Bytes 22 and 23,
Axis 2 or 4: Bytes 50 and 51)

General-purpose DI_0
This bit turns ON when the general-purpose DI 0 is being input.

Bit 0 0: General-purpose DI_0 not input
1: General-purpose DI_0 being input
General-purpose DI 1
Bit 1 This bit turns ON when the general-purpose DI 1 is being input.

0: General-purpose DI_1 not input
1: General-purpose DI_1 being input

General-purpose DI 2
This bit turns ON when the general-purpose DI 2 is being input.
0: General-purpose DI_2 not input
1: General-purpose DI_2 being input

Description Bit 2

General-purpose DI 3
This bit turns ON when the general-purpose DI _3 is being input.

Bit 3 0: General-purpose DI_3 not input
1: General-purpose DI_3 being input
General-purpose DI_4
Bit 4 This bit turns ON when the general-purpose DI 4 is being input.

0: General-purpose DI_4 not input
1: General-purpose DI_4 being input
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(I) Monitor 1 and 2

Target position in machine coordinate system (TPOS)
(Axis 1 or 3: Bytes 24 to 27, or Bytes 28 to 31,
Axis 2 or 4: Bytes 52 to 55, or Bytes 56 to 59 (selectable))

Setting Range

Setting Unit

23149231

Reference unit

Store the target position in the machine coordinate system managed by the MTP2910 Module.
This is the target position for each communication cycle for INTERPOLATE command.

Description

* The data will be set to 0 when the power supply is turned ON.
* The data is updated even when the machine lock mode is enabled.
* The data will not be reset even when an infinite length axis type is selected.

Calculated position in machine coordinate system (CPOS)
(Axis 1 or 3: Bytes 24 to 27, or Bytes 28 to 31,
Axis 2 or 4: Bytes 52 to 55, or Bytes 56 to 59 (selectable))

Setting Range

Setting Unit

23149231

Reference unit

Description

(POSMAX) - 1) is stored.

Store the calculated position in the machine coordinate system managed by the MTP2910 Module.
This position data is the target position for each communication cycle.
* The data will be set to 0 when the power supply is turned ON.
* The data is updated even when the machine lock mode is enabled.
» When an infinite length axis type is selected, a range from 0 to (Infinite length axis reset position

Machine coordinate system reference position (MPOS)
(Axis 1 or 3: Bytes 24 to 27, or Bytes 28 to 31,
Axis 2 or 4: Bytes 52 to 55, or Bytes 56 to 59 (selectable))

Setting Range

Setting Unit

23149231

Reference unit

Description coordinate system (CPOS).

infinite length.

Store the reference position in the machine coordinate system managed by the MTP2910 Module.
» When an infinite length axis type is selected, this data is the same as Calculated position in machine

« This data is updated within the range from 23102311 regardless of the axis type, finite length or

32-bit coordinate system position (DPOS)
(Axis 1 or 3: Bytes 24 to 27, or Bytes 28 to 31,
Axis 2 or 4: Bytes 52 to 55, or Bytes 56 to 59 (selectable))

Setting Range

Setting Unit

23149231

Reference unit

Description coordinate system (CPOS).

infinite length.

Store the reference position in the machine coordinate system managed by the MTP2910 Module.
» When an infinite length axis type is selected, this data is the same as Calculated position in machine

* This data is updated within the range from 231402311 regardless of the axis type, finite length or

Machine coordinate system feedback position (APOS)
(Axis 1 or 3: Bytes 24 to 27, or Bytes 28 to 31,
Axis 2 or 4: Bytes 52 to 55, or Bytes 56 to 59 (selectable))

Setting Range

Setting Unit

23149231

Reference unit

Store the feedback position in the machine coordinate system managed by the MTP2910 Module.

The MTP2910 Module has no interface to acquire the feedback position. To keep the compatibility with
the MTP2910 Module and other Motion Modules, the MTP2910 Module uses the reference position

Description from the previous communication cycle instead of the feedback position data.
* This data will be set to 0 when a Zero Point Return (ZRET) is executed.
* When an infinite length axis type is selected, a range of 0 to (Infinite length axis reset position
(POSMAX) - 1) is stored.
Number of POSMAX turns Setting Range Setting Unit
(Axis 1 or 3: Bytes 24 to 27, or Bytes 28 to 31, 3. 31
. —-2°"t027"'-1 rev
Axis 2 or 4: Bytes 52 to 55, or Bytes 56 to 59 (selectable))

Description

This parameter is valid for an infinite length axis.
The count stored in this data goes up and down every time the current position exceeds the value set in
the parameter No. OnOA (Infinite Length Axis Reset Position).

Speed reference output monitor
(Axis 1 or 3: Bytes 24 to 27, or Byte 28 to 31,
Axis 2 or 4: Bytes 52 to 55, or Byte 56 to 59 (selectable))

Setting Range

Setting Unit

23149231

Reference unit/
Transmission speed

Description Store the speed reference that is being output.
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8.9.3 Command Data/Response Data Processing Timing

8.9.3 Command Data/Response Data Processing Timing
The command processing is carried out within the same communication cycle in which the MTP2910 Module
receives the command.

Note: 1. The ON/OFF signal that is shorter than the communication cycle will not be reflected in the host controller.
2. When using an INTERPOLATE command in a communication cycle that is 500 ps or longer, set the mov-
ing average setting to the same value as that used for the communication cycle.

* OQutput operation when switching a command

1, i 2. i 3. i 4.
\\ i i | \\
: '/Command other than DATA_RWEN. : .
CMD . DATA_RWO command X (PRM_WR, etc) X CONFIG Command X DATA_RwWO Commind
% : : : \
A\; : : : 2\l
CMD_DATA OUTPUT data , Command data Commanddata ¥  OUTPUT data
\ : (parameter setting, etc) : ! 3
A\ ' ' ' \
ON 1k ; ' ; A
CMD_RDY 5 5
OFF E k E
o W : U
Output Status Pulse output ' Pulse output Output stops Pulse output
Output stops :

Section 1: The value of OUTPUT data (digital value) is output in accordance with the parameter setting.

Section 2: If a command other than DATA_ RWUI is being executed, the processing in section 1 will also
continue.
Example: When the positioning operation is specified, the positioning operation in section 2 will
also continue.

Section 3: If the CONFIG command is issued, the pulse output will be stopped.
Example: When the positioning operation is specified and the positioning operation in section 2
is continued, the operation will stop at this point.

Section 4: If the parameter is changed by a write parameter command (such as PRM_WR, PPRM_WR,
MEM_WR) in section 2, the value of the OUTPUT data will be output in accordance with the
changed parameter setting.
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8.10 MECHATROLINK-IIT Communications Related Information

8.10.1 ID_CODE

The MTD2310 Module returns values in conformity with MECHATROLINK-IIT communication specifica-
tions, using ID_CODE.

Pulse Output Module (JEPMC-MTP2910-E)

ID_CODE Table
ID_CODE Name Contents l\?ize f Supported/ Value
(Hexadecimal) (No. o Unsupported (Hexadecimal)
bytes)
00000000
01 Vendor ID Code Vendor-specific ID code 4 Supported (Yaskawa Electric
Corporation)
02 Device Code Product-specific code 4 Supported 02400005
03 Device Version Product version information 4 Supported 00000100
Device Definition Information of the device defini-
04 . . tion file (MDI) version the prod- 4 Supported 00001000
(MDI) File version
uct supports
05 EXtepded Address | Number of extended addresses the 4 Supported 00000002
Setting product supports
06 Serial No. Product serial number 32 Unsupported -
00000030
10 Profile Type 1 Profile type 1 the product supports 4 Supported (Standard /0 profile)
11 Profile Version 1 lI)’(r)(r)‘[fZle version 1 the product sup- 4 Supported 00000100
000000FF
(This value indicates that the
12 Profile Type 2 Profile type 2 the product supports 4 Supported product does not support the
profile type 2)
13 Profile Version 2 g(r)‘;f:'e version 2 the product sup- |4 Supported 00000000
000000FF
(This value indicates that the
14 Profile Type 3 Profile type 3 the product supports 4 Supported product does not support the
profile type 3)
15 Profile Version 3 E(r)?fslle version 3 the product sup- 4 Supported 00000000
16 Mmlmu.m .Value of | The minimum transmission cycle 4 Supported 000030D4
Transmission Cycle | the product supports
17 Max1ml.1m. Value of | The maximum transmission cycle 4 Supported 000C3500
Transmission Cycle | the product supports
18 Granulgrlt}/ of The transmission cycle granularity 4 Supported 00000002
Transmission Cycle | levels the product supports
Minimum Value of The minimum communication
19 Communication 4 Supported 000061A8
cycle the product supports
Cycle
Maximum Value of The maximum communication
1A Communication 4 Supported 0061A800
cycle the product supports
Cycle
1B Ngrqber of Trans- Number of transmission bytes for 4 Supported 00000010
mission Bytes the product
Number of Trans- Currently set number of transmis-
1C mission Bytes i“nz ty Sfe ) t;‘l re ; t ansmis 4 Supported 00000010
(Current Setting) ston bytes for the procuc
Profile Type Profile type selected by CON-
4 S rted 00000030
1D (Current Selection) | NECT command pporte
20 Supported Commu- | Communication mode the prod- 4 Supported 00000007

nication Mode

uct supports
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8

.10.1 ID_CODE

ID_CODE Table (cont'd)

Size

ID_CODE Supported/ Value
- Name Contents
(Hexadecimal) (No. of Unsupported (Hexadecimal)
bytes)
21 MAC Address MAC address 4 Unsupported -
6000E07F
00000003
00000000
i i i 00000000
30 LIS‘F of Supported List of the main commands the 3 Supported
Main Commands product supports 00000000
00000000
00000000
00000000
38 List of Supported Not used with a standard 1/O pro- 3 Unsupported 3
Sub Commands file
40 List of Common Not used with a standard 1/O pro- 32 Unsupported B
Parameters file
4D50454A
544D2D43
31393250
80 Main Device Ni Main devi 32 S rted 00452D30
ain Device Name ain device name upporte 55000000
00000000
00000000
00000000
90 Sub Device 1 Name | Sub device 1 name 32 Unsupported -
98 SS:; Device 1 Ver- Sub device 1 version 4 Unsupported —
A0 Sub Device 2 Name | Sub device 2 name 32 Unsupported -
A8 zl:)t:l Device 2 Ver- Sub device 2 version 4 Unsupported -
BO Sub Device 3 Name | Sub device 3 name 32 Unsupported -
B8 Sub Device 3 Ver- Sub device 3 version 4 Unsupported -

sion
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8.10.2 Virtual Memory

Data are stored in the virtual memory addresses as shown below.

(1) Device Information Area

Address Contents Address Contents
0000 0000 to Not specified 0000 0080 to Supported communication mode
0000 0003 0000 0083
0000 0004 to Vendor ID code 0000 0084 to MAC address
0000 0007 0000 008B
0000 0008 to Device code 0000 008C to Not specified
0000 000B 0000 00BF
0000 000C to Device version 0000 00C0 to List of supported main commands
0000 000F 0000 0O0ODF
0000 00100 Device definition (MDI) file version 0000 00EO to List of supported subcommands
0000 0013 0000 OOFF
0000 0014 to Extended address setting 0000 0100 to List of supported common parame-
0000 0017 0000 O11F ters
0000 0018 to Serial No. 0000 0120 to Not specified
0000 0037 0000 O1FF
0000 0038 to Not specified 0000 0200 to Main device name
0000 003F 0000 021F
0000 0040 to Profile type 1 0000 0220 to Not specified
0000 0043 0000 023F
0000 0044 to Profile version 1 0000 0240 to Sub device 1 name
0000 0047 0000 025F
0000 0048 to Profile type 2 0000 0260 to Sub device 1 version
0000 004B 0000 0263
0000 004C to Profile version 2 0000 0264 to Not specified
0000 004F 0000 027F
0000 0050 to Profile type 3 0000 0280 to Sub device 2 name
0000 0053 0000 029F
0000 0054 to Profile version 3 0000 02A0 to Sub device 2 version
0000 0057 0000 02A3
0000 0058 to Minimum value of transmission cycle 0000 02A4 to Not specified
0000 005B 0000 02BF
0000 005C to Maximum value of transmission 0000 02CO0 to .

Sub device 3 name

0000 005F cycle 0000 02DF
0000 0060 to Granularity of transmission cycle 0000 02E0 to Sub device 3 version
0000 0063 0000 02E3
0000 0064 to Minimum value of communication 0000 02E4 to .

Not specified
0000 0067 cycle 0000 OFFF
0000 0068 to Maximum value of communication 0000 1000 to .

Not specified
0000 006B cycle 0000 FEFF
0000 006C to Number of transmission bytes
0000 006F
0000 0070 to Number of transmission bytes
0000 0073 (current setting)
0000 0074 to Profile type (current selection)
0000 0077
0000 0078 to Not specified
0000 007F

Pulse Output Module (JEPMC-MTP2910-E)
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8.10.2 Virtual Memory

8-104

(2) Vendor Parameter Area (Axis #1)

Param- Param-
Address eter Cor?tents Address eter Cor?tents
No. (Axis #1) No. (Axis #1)
8000 0000 to 0100 | Selection of operation modes 8000 0050 to 0128 NEAR signal output width
8000 0001 8000 0053
8000 0002 to 0101 Function selection flag 1 8000 0054 to 012A Straight l}ne apceleratlon/
8000 0003 8000 0057 Acceleration time constant
8000 0004 to B Reserved (0) 8000 0058 to 012C Straight I.me d_eceleratlon/
8000 0007 8000 005B Deceleration time constant
8000 0008 to 0104 Reference unit selection 8000 005C to 012E Filter time constant
8000 0009 8000 005D
8000 000A to 0105 Number of digits below deci- 8000 005E to 012F Bias speed for index deceler-
8000 000B mal point 8000 005F ation/acceleration filter
8000 000C to 0106 Travel dlstancg per machine 8000 0060 to 0130 Zero point return method
8000 000F rotation 8000 0061
8000 0010 to 0108 Servo motor gear ratio 8000 0062 to 0131 Width of .startmg point posi-
8000 0011 8000 0063 tion output
8000 0012 to 0109 Machine gear ratio 8000 0064 to 0132 Approach speed
8000 0013 8000 0067
8000 0014 to Infinite length axis reset posi- 8000 0068 to
010A . 0134 C d
8000 0017 tion (POSMAX) 8000 0068 reepsbee
8000 0018 to 010C | Positive software limit value 8000 006C to 0136 Zero point return travel dis-
8000 001B 8000 006F tance
8000 001C to 010E | Negative software limit value 8000 0070 to 0138 Step travel distance
8000 001F 8000 0073
Zero point position in
80000020 to - Reserved (0) 8000 0074 to 013A | machine coordinate system
8000 0027 8000 0077
offset

8000 0028 to 0114 | Hardware signal selection 1 8000 0078 to 013C Work coordinate system off-
8000 0029 8000 007B set
8000 002A to 0115 Hardware signal selection 2 8000 007C to 013E Number of PQSMAX turns
8000 002B 8000 007F presetting data
8000 002C to B Reserved (0)
8000 0031
8000 0032 to 0119 Pulse output maximum fre-
8000 0033 quency
8000 0034 to B Reserved (0)
8000 0043
8000 0044 to 0122 Rated motor speed
8000 0047
8000 0048 to 0124 Number of pulses per motor
8000 004B rotation
8000 004C to 0126 Function setting 1
8000 004D
8000 004E to _ Reserved (0)
8000 004F
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(3) Vendor Parameter Area (Axis #2)

Param- Param-
Address eter Cor?tents Address eter Cor?tents
No. (Axis #2) No. (Axis #2)
8000 0080 to 0200 [ Selection of operation modes 8000 00DO to 0228 NEAR signal output width
8000 0081 8000 00D3
8000 0082 to 0201 Function selection flag 1 8000 00D4 to 022A Straight l'1ne apceleratlon/
8000 0083 8000 00D7 Acceleration time constant
8000 0084 to B Reserved (0) 8000 00D8 to 022C Straight 1.1ne d.eceleratlon/
8000 0087 8000 00DB Deceleration time constant
8000 0088 to 0204 Reference unit selection 8000 00DC to 022E Filter time constant
8000 0089 8000 00DD
8000 008A to Number of digits below deci- 8000 OODE to Bias speed for index deceler-
0205 . 022F . .
8000 008B mal point 8000 00DF ation/acceleration filter
8000 008C to 0206 Travel dlstancg per machine 8000 00EO to 0230 Zero point return method
8000 008F rotation 8000 00E1
8000 0090 to 0208 Servo motor gear ratio 8000 00E2 to 0231 Width of .startmg point posi-
8000 0091 8000 00E3 tion output
8000 0092 to 0209 Machine gear ratio 8000 00E4 to 0232 Approach speed
8000 0093 8000 00E7
8000 0094 to Infinite length axis reset posi- 8000 OOES8 to
020A . 0234 C d
8000 0097 tion (POSMAX) 8000 00EB reepspee
8000 0098 to 020C | Positive software limit value 8000 00EC to 0236 Zero point return travel dis-
8000 009B 8000 0OEF tance
8000 009C to 020E | Negative software limit value 8000 0OFOA 0238 Step travel distance
8000 009F 8000 00F3
Zero point position in
8000 00A0 to - Reserved (0) 8000 00F4 to 023A | machine coordinate system
8000 00A7 8000 00F7
offset
8000 00AS8 to 0214 | Hardware signal selection 1 8000 O0F8 to 023C Work coordinate system off-
8000 00A9 8000 00FB set
8000 00AA to 0215 | Hardware signal selection 2 8000 00FC to 023E Number of PQSMAX turns
8000 00AB 8000 O0OFF presetting data
8000 00AC to B Reserved (0)
8000 00B1
8000 00B2 to 0219 Pulse output maximum fre-
8000 00B3 quency
8000 00B4 to B Reserved (0)
8000 00C3
8000 00C4 to 0222 Rated motor speed
8000 00C7
8000 00CS8 to 0224 Number of pulses per motor
8000 00CB rotation
8000 00CC to 0226 Function setting 1
8000 00CD
8000 00CE to 3 Reserved (0)
8000 00CF
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8.10.2 Virtual Memory

8-106

(4) Vendor Parameter Area (Axis #3)

Param- Param-
Address eter Cor?tents Address eter Cor?tents
No. (Axis #3) No. (Axis #3)
80000100 to 0300 | Selection of operation modes 8000 0150 to 0328 NEAR signal output width
8000 0101 8000 0153
8000 0102 to 0301 Function selection flag 1 8000 0154 to 032A Straight l}ne apceleratlon/
8000 0103 8000 0157 Acceleration time constant
8000 0104 to B Reserved (0) 8000 0158 to 032C Straight I.me d_eceleratlon/
8000 0107 8000 015B Deceleration time constant
8000 0108 to 0304 Reference unit selection 8000 015C to 032E Filter time constant
8000 0109 8000 015D
8000 010A to Number of digits below deci- 8000 015E to Bias speed for index deceler-
0305 . 032F . .
8000 010B mal point 8000 015F ation/acceleration filter
8000 010C to 0306 Travel dlstancg per machine 8000 0160 to 0330 Zero point return method
8000 010F rotation 8000 0161
8000 0110 to 0308 Servo motor gear ratio 8000 0162 to 0331 Width of .startmg point posi-
8000 0111 8000 0163 tion output
8000 0112 to 0309 Machine gear ratio 8000 0164 to 0332 Approach speed
8000 0113 8000 0167
8000 0114 to Infinite length axis reset posi- 8000 0168 to
030A . 0334 C d
8000 0117 tion (POSMAX) 8000 0168 reepsbee
8000 0118 to 030C | Positive software limit value 8000 016C to 0336 Zero point return travel dis-
8000 011B 8000 016F tance
8000 011C to 030E | Negative software limit value 8000 0170 to 0338 Step travel distance
8000 011F 8000 0173
Zero point position in
8000 0120 to - Reserved (0) 8000 0174 to 033A | machine coordinate system
8000 0127 8000 0177
offset

8000 0128 to 0314 | Hardware signal selection 1 8000 0178 to 033C Work coordinate system off-
8000 0129 8000 017B set
8000 012A to 0315 | Hardware signal selection 2 8000 017C to 033E Number of PQSMAX turns
8000 012B 8000 017F presetting data
8000 012C to B Reserved (0)
8000 0131
8000 0132 to 0319 Pulse output maximum fre-
8000 0133 quency
8000 0134 to B Reserved (0)
8000 0143
8000 0144 to 0322 Rated motor speed
8000 0147
8000 0148 to 0324 Number of pulses per motor
8000 014B rotation
8000 014C to 0326 Function setting 1
8000 014D
8000 014E to _ Reserved (0)
8000 014F
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(5) Vendor Parameter Area (Axis #4)

Param- Param-
Contents Contents
Address eter . Address eter .

No. (Axis #4) No. (Axis #4)
8000 0180 to 0400 [ Selection of operation modes 8000 01D0 to 0428 NEAR signal output width
8000 0181 8000 01D3
8000 0182 to 0401 Function selection flag 1 8000 01D4 to 042A Straight l'1ne apceleratlon/
8000 0183 8000 01D7 Acceleration time constant
8000 0184 to B Reserved (0) 8000 01D8 to 042C Straight 1.1ne d.eceleratlon/
8000 0187 8000 01DB Deceleration time constant
8000 0188 to 0404 Reference unit selection 8000 01DC to 042E Filter time constant
8000 0189 8000 01DD
8000 018A to Number of digits below deci- 8000 01DE to Bias speed for index deceler-

0405 . 042F . .
8000 018B mal point 8000 01DF ation/acceleration filter
8000 018C to 0406 Travel dlstancg per machine 8000 01EOQ to 0430 Zero point return method
8000 018F rotation 8000 01E1
8000 0190 to 0408 Servomotor gear ratio 8000 01E2 to 0431 Width of .startmg point posi-
8000 0191 8000 01E3 tion output
8000 0192 to 0409 Machine gear ratio 8000 01E4 to 0432 Approach speed
8000 0193 8000 01E7
8000 0194 to Infinite length axis reset posi- 8000 0O1E8 to
040A . 0434 C d
8000 0197 tion (POSMAX) 8000 01EB reepspee
8000 0198 to 040C | Positive software limit value 8000 01EC to 0436 Zero point return travel dis-
8000 019B 8000 O1EF tance
8000 019C to 040E | Negative software limit value 8000 01F0 to 0438 Step travel distance
8000 019F 8000 01F3
Zero point position in
8000 01A0to - Reserved (0) 8000 01F4 to 043A | machine coordinate system
8000 01A7 8000 01F7
offset

8000 01A8 to 0414 | Hardware signal selection 1 8000 01F8 to 043C Work coordinate system off-
8000 01A9 8000 01FB set
8000 01AAto 0415 | Hardware signal selection 2 8000 01FC to 043E Number of PQSMAX turns
8000 01AB 8000 01FF presetting data
8000 01AC to B Reserved (0)
8000 01B1
8000 01B2 to 0419 Pulse output maximum fre-
8000 01B3 quency
8000 01B4 to B Reserved (0)
8000 01C3
8000 01C4 to 0422 Rated motor speed
8000 01C7
8000 01C8 to 0424 Number of pulses per motor
8000 01CB rotation
8000 01CC to 0426 Function setting 1
8000 01CD
8000 01CE to 3 Reserved (0)
8000 01CF
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8.11.1 Alarm List

8.11 Alarm/Warning Code List

The list of alarms and warnings that are generated by the MECHATROLINK communication function is as fol-

lows.

8.11.1 Alarm List

COMM Alarm
Catego Alarm Code - Alarm Details Countermeasures
gory ALM Clearance
A.E41
Communication | (Communication 0 Occurs when communication Review the controller's commu- Not possible
Setting Error data size setting data was not received. nication settings.
error)
A.E40 Occurs when an unsupported
(Transmission transmission cycle is set on Review the controller's trans- .
. B . L . Not possible
cycle setting reception of a CONNECT com- | mission cycle setting.
error) mand.
. Review the communication wir-
Result of noise or other causes .
C. ing and take countermeasures
A.E60 after communications are estab- . . .
® " ) 9 lished when ¢ . against noise. Possible
eception error ished when two consecutive
P . To restore, send ALM_CLR and
o reception errors occur. -
Communication then SYNC_SET
Establishment . Review the communication wir-
E Result of noise or other causes .
rror T ing and take countermeasures
A.E62 ] after communications are estab- . . Possibl
(FCS error) lished when two consecutive against noise. OSSIbIe
FCS errors occur To restore, send ALM_CLR and
' then SYNC _SET.
AE63 Result of noise of other causes
(S nchronous after communications are estab-
fr;,me not A lished when two consecutive Replace the module. Possible
. failures to receive a synchronous
received)
frame occur.
A.B6A
Communication Occurs when initialization of the .
System Error ( 0 Replace the module. Not possible

LSI initialization
erTor)

communication LSI has failed.
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8.11 Alarm/Warning Code List

8.11.2 Warning List

(1) Communication Error (COMM_ALM)

. COMM_ . . Alarm
Category Warning Code ALM Warning Details Countermeasures Clearance
Result of noise or other
Communication A.960 causes after communica-
Alarm (Communication 2 tions are established
error alarm) when a reception error
occurs.
Result of noise or other Review the communica
A.962 causes after communica- tion wirine and take
fCS 1 ! tions are established countennegasures against Possible
L ( error alarm) when an FCS error . g
Communication oCCUrs noise.
Establishment - _
Error A.963 Result of noise or other
S' b causes after communica-
;rync rotnous ved 3 tions are established
]ame notreceve when a synchronous
alarm) frame is not received.
Command Error (CMD_ALM)
. CMD_ . . Alarm
Category Warning Code ALM Warning Details Countermeasures Clearance
Occurs when the ID
number specified b
AI£4A ber al. 9 ID_ RD C(I))mmand iZ out Review t:iledcon'Fent O;gle
' (ID number alarm) of the valid ID number command data issued by
Data Setting range the controller. Refer to
Warning 5 - ——— the setting conditions for
ccurs when data of a
h
A.94B command other than cach command and
9 . . parameter.
(Invalid data) ID RD is out of the valid
data range.
A.95B R ,
95 . Occurs when an unsup Automatically
(Unsupported ported command is cleared
received.
command) Y - Review the content of the
Occurs at reception of a | o020 4 data issued by
A95F command other than the controller.
Command (Undefined 8 those supported by
Warning command) MECHATROLINK-III
specifications.
Occurs at reception of a . ,
A9TA command that cannot be Review th? controller's
C command issue

(Phase error)

processed in the current
phase.

sequence.
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External Dimensions

A.1 64-point /0O Module (JEPMC-MTD2310-E) --------------------- A-2
A.2 Analog Input Module (JEPMC-MTA2900-E) --------------------- A-2
A.3 Analog Output Module (JEPMC-MTA2910-E) - - - ----------------- A-3
A.4 Pulse Input Module (JEPMC-MTP2900-E) - --------------------- A-3
A.5 Pulse Output Module (JEPMC-MTP2910-E) -------------------- A-4
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A.1 64-point I/O Module (JEPMC-MTD2310-E)
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A.3 Analog Output Module (JEPMC-MTA2910-E)

A.3 Analog Output Module (JEPMC-MTA2910-E)
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A.5 Pulse Output Module (JEPMC-MTP2910-E)
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Appendix B

MECHATROLINK-III
Communication Specifications

This appendix provides details of the MECHATROLINK-III communication specifications
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Appendix B MECHATROLINK-III Communication Specifications

B.1.1 Outline

B.1 Standard I/O Profile Commands

B.1.1 Outline

The MECHATROLINK-III communication specifications specify the standard I/O profile for data exchanges

with I/O devices.

In the standard 1/O profile, connection type communications are carried out in accordance with the
MECHATROLINK-IIT communication specifications.

The following table lists the commands applied in the standard I/O profile and indicates whether or not each

command is supported by each module type.

Module
Code Command Function ﬁ¥i§2?8:
(Hex.) MTD2310 MTP2900,
MTP2910
00 NOP No operation Supported Supported
01 PRM _RD Read parameter Not supported Supported
02 PRM_WR Write parameter Not supported Supported
03 ID RD Read ID Supported Supported
04 CONFIG Device setup request Supported Supported
05 ALM_RD Read alarm/warning Supported Supported
06 ALM_CLR Clear alarm/warning state Supported Supported
oD SYNC SET Request for §stablishing synchronous Not supported Supported
communication
OE CONNECT Request for establishing connection Supported Supported
OF DISCONNECT | Request for releasing connection Supported Supported
1B PPRM_RD Read nonvolatile parameter Not supported Supported
1C PPRM_WR Write nonvolatile parameter Not supported Supported
1D MEM RD Read memory content Not supported Supported
1E MEM_WR Write memory content Not supported Supported
20 DATA_RWA Read/write data (asynchronous) Supported Supported
21 DATA RWS Read/write data (synchronous) Not supported Supported




B.1 Standard I/O Profile Commands

B.1.2 Details

This section describes the specifications of the standard I/O profiles.
The data format for commands and responses is shown below.
Table B.1 Data Format (Common Commands)

Byte Command Response Reference

0 CMD RCMD

1 WDT RWDT

2 CMD CTRL CMD STAT * CMD/RCMD: Specified for individual commands. Refer

3 - - to B.1.1 Outline.

4 * WDT/RWDT: Refer to B.1.2 (1) Watchdog Data (WDT/

5 RWDT)

6 * CMD_CTRL: Referto B.1.2 (2) Command Control
(CMD_CTRL).

/ - CMD _STAT: Refer to B.1.2 (3) Command Status

8 (CMD_STAT).

9 + CMD_DATA/RSP_DATA:

10 CMD_DATA RSP_DATA Specified for individual commands.

1 Refer to B.1.2 (1) Watchdog Data (WDT/
RWDT) to B.1.2 (19) Data READ/

12 WRITE S (Synchronous) Command

13 (DATA_RWS: 21H).

63

(1) Watchdog Data (WDT/RWDT)

During synchronous communications, the C1 master station exchanges synchronous data with slave stations
every communication cycle. This synchronous data is called watchdog data, and watchdog data is used for the
detection of synchronous communication establishment and imperfect synchronization.

(a) Data Format

The WDT field (command data) and RWDT field (response data) of C1 master station and each slave station
are used.

The data format of each field s as shown below.

Bit 7 Bit4 Bit3 Bit O
WDT- | SN: MN:
The RSN value of RWDT to be copied Incremented by one for each communication
cycle
Bit 7 Bit4 Bit3 Bit O
RWDT-| RSN:
Incremented by one for each The MN value of WDT to be copied
communication cycle

(b) Error Detection
After synchronous communication starts, if the watchdog data of the remote station (RSN data when the
slave station transmits the data, and MN data when the C1 master station transmits the data) is other than the
previous value incremented by 1, an error will be detected except in the following cases:
* The C1 master station transmits a DISCONNECT (request to release connection) command in the next
communication cycle.
* A communication error or transmission error has already been detected.

n MECHATROLINK-III Communication Specifications
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B.1.2 Details

(2) Command Control (CMD_CTRL)

The following describes the CMD_CTRL command area.

In the MECHATROLINK-IIT protocol, the second and third bytes of the command format are specified as the
CMD_CTRL area.

The CMD_CTRL area is specified as shown below by the communication specification.
Note that the designation in this field is valid even when a CMD_ALM has occurred.

(a) CMD_CTRL Area

Bit 7 | Bit 6 Bit 5 | Bit 4 Bit 3 Bit 2 | Bit 1 | Bit O
CMD ID Reserved (0) ALM CLR Reserved (0)
Bit 15 | Bit 14 | Bit 13 | Bit 12 | Bit 11 | Bit 10 | Bit 9 | Bit 8
Reserved (0)
(b) ALM_CLR: Clear Communication Alarm/Warning
+ Definition

0: Clear alarm/warning disabled
1: Clear alarm/warning triggered
» Description

Clears the alarm/warning state at the rising edge.
The same processing as when ALM_CLR_MODE = 0 for the ALM_CLR command

(the current alarm/warning state is cleared) is performed.
(c) CMD_ID: Command ID

This is not used in the standard I/O command profile.

(8) Command Status (CMD_STAT)

The following describes the CMD_STAT response area.

In the MECHATROLINK-III protocol, the second and third bytes of the response format are specified as the
CMD_STAT area.

The CMD_STAT area is specified as shown below by the communication specification.
Note that the designation in this field is valid even when a CMD_ALM has occurred.

(a) CMD_STAT Area

Bit 7 | Bit 6 Bit 5 | Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ALM CL-
RCMD ID Reserved (0) R CMP CMDRDY D WAR D ALM
Bit 15 | Bit 14 Bit 13 | Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
COMM_ALM CMD ALM
(b) D_ALM
» Definition

1: The device is in the alarm state.
0: Other (includes the states corresponding to COMM_ALM or CMD_ALM)

» Description

When a device-specific alarm other than the alarm state specified by COMM_ALM and CMD_ALM has
occurred, the D_ALM status bit is set to 1.
D_ALM is independent of COMM_ALM and CMD_ALM.

When the slave station shifts from the device alarm state to the normal state as a result of the execution of the
ALM_CLR command and CMD_CTRL.ALM_CLR, this bit is set to 0.



B.1 Standard I/O Profile Commands

(c) D_WAR
+ Definition
1: The device is in the warning state.
0: Other (includes the states corresponding to COMM_ALM or CMD_ALM)

» Description

The bit that indicates the device warning state of the slave station.

When a device-specific warning other than the warning state specified by COMM_ALM or CMD ALM has
occurred, the D_WAR status bit is set to 1.

D WAR is independent of COMM_ALM and CMD_ ALM.

When the slave station shifts from the device warning state to the normal state as a result of the execution of
the ALM_CLR command and CMD CTRL.ALM_CLR, this bit is set to 0.

(d) CMDRDY
* Definition
1: Command reception enabled
0: Other

» Description

CMDRDY = 0 means that command processing is in progress. While CMDRDY = 0, the slave station con-
tinues to process the current command, but the slave station will discard new commands received while
CMDRDY = 0.

However, only the DISCONNECT command is executed immediately regardless of the CMDRDY value.

Completion of command execution is confirmed in accordance with the completion confirmation method of
each command.

The hold time for CMDRDY = 0 is specified by individual commands.

If command execution is possible despite an alarm or warning state, CMDRDY is set to 1.

(e) ALM_CLR_CMP
+ Definition
1: Completion of execution of ALM_CLR
0: Other
» Description

* ALM_CLR_CMP = 1 means that CMD CTRL.ALM_CLR = 1 has been received and alarm clear pro-
cessing has been completed.
* ALM_CLR_CMP can be cancelled by setting "0" for CMD_CTRL.ALM_CLR.

(f) RCMD_ID

This is not used in the standard I/O command profile.

H MECHATROLINK-III Communication Specifications
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B.1.2 Details

(g) CMD_ALM

+ Definition

Notifies the command error state.

» Description

The code that indicates a command error. CMD ALM is independent of COMM_ALM, D ALM and

D_WAR.

If a normal command is received after the occurrence of a command error, CMD_ALM is automatically

cleared.

The phase doesn't change even if the status of CMD_ALM is not "0."

Code Contents Remarks
- 0 | Normal -
1 [ =
2 [ =
3 [
Warning 4 |- Not used.
5 | _
6 |-
7 |-
8 | Unsupported command received
9 | Invalid data
A | Command execution condition error
Alarm B | Subcommand combination error The slfwe station notifies the alarm state and the com-
C | Phase error mand is not executed.
D |-
E [
F | _
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(h) COMM_ALM

« Definition

Notifies the communication error state.

» Description

The code that indicates the error state of MECHATROLINK communication. COMM_ALM is independent
of CMD ALM,D ALM and D WAR.

CMD_ALM is cleared at the rising edge of CMD_CTRL.ALM_CLR or by the ALM_CLR command.

WDT error

utively using the error detection method for
warnings 1, 2, 3 described above.
B, C: Detected if an error is detected once.

Code Contents Remarks
- 0 | Normal -
1 FCS error
2 | Command data not received
3 | Synchronous frame not received
Warning 4 |- Occurs when an error is detected once.

5 [~
6 | —
7 |-
8 | FCS error
9 | Command data not received These occur when an error is detected by the following
A | Synchronous frame not received error detection method.

Alarm B | Synchronization time interval error | 8 9, A: Detected if an error is detected twice consec-
C
D
E
F

H MECHATROLINK-III Communication Specifications
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B.1.2 Details

(4) No Operation Command (NOP: 00H)

The NOP command is used for network control.

The current state is returned as a response.

(a) Confirmation of Completion
Confirm that RCMD = NOP (= 00H) and CMD_STAT.CMDRDY = 1.

When CMD_STAT.D ALM or CMD STAT.D WAR =1, use ALM_RD to read out the current alarm code,
and take appropriate action.
When CMD_STAT.CMD_ ALM or CMD_STAT.COMM_ALM # 1, take appropriate action according to the

codes. Refer to B.1.2 (3) Command Status (CMD_STAT).
(b) Command Classification

Device group: Common command group
Communication type: Asynchronous communication command

(c) Data Format
Table B.2 Data Format (NOP)

Byte Command Response Reference
0 NOP NOP
(00H) (00H)
1 WDT RWDT
i CMD_CTRL CMD_STAT
4
5 * WDT/RWDT: Refer to B.1.2 (1) Watchdog Data (WDT/
6 RWDT).
7 * CMD_CTRL: Referto B.1.2 (2) Command Control
5 (CMD_CTRL).
9 * CMD_STAT: Referto B.1.2 (3) Command Status
70 Reserved (0) Reserved (0) (CMD_STAT).
11
12
13
63
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(5) Read Parameter Command (PRM_RD: 01H)

The PRM_RD command is used to read parameters by specifying the parameter number and data size.

If the reading is not successfully completed due to an incorrect designation (such as a parameter number that
does not exist), a warning will be detected. When a warning is detected, the warning bit and warning code are set
in the response. The NO and SIZE in the response are the values specified in the command, whether or not the
reading has been completed.

(a) Confirmation of Completion
Confirm that RCMD = PRM_RD (=01H), CMD STAT.CMDRDY = 1, and also the setting for NO and SIZE
of the response data.

When CMD_STAT.ALM or CMD_STAT.WAR = 1, use ALM_RD to read out the current alarm or warning
code, and take appropriate action.

When CMD_STAT.CMD_ALM or CMD _STAT.COMM_ALM = 0, take appropriate action according to the
codes. Refer to B.1.2 (3) Command Status (CMD_STAT).
(b) Command Classification

Device group: Common command group
Communication type: Asynchronous communication command

(c) Data Format
Table B.3 Data Format (PRM_RD)

Byte Command Response Reference

0 PRM_RD PRM_RD

(01H) (01H)
1 WDT RWDT
2 CMD_CTRL CMD_STAT
3 * WDT/RWDT: Refer to B.1.2 (1) Watchdog Data (WDT/
4 NO NO RWDT).
5 * CMD_CTRL: Referto B.1.2 (2) Command Control
6 SIZE SIZE (CMD_CTRL).
7 Reserved (0) Reserved (0) * CMD_STAT: Referto B.1.2 (3) Command Status
8 (CMD_STAT).
9 * Can be used in phases 2 and 3.

* When the NO data is invalid, "9H" is set for CMD_ALM.

10 « When the SIZE data is invalid, "9H" is st for
11 CMD_ALM.
2 Reserved (0) PARAMETER -
13
63

(d) Command Parameters
NO: Parameter number
SIZE: Parameter data size (byte)
PARAMETER: Parameter data

H MECHATROLINK-III Communication Specifications
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B.1.2 Details

(6) Write Parameter Command (PRM_WR: 02H)
The PRM_WR command is used to write parameters by specifying the parameter number, data size, and parame-
ter data.

After writing the parameter data offline, the device must be set up again to validate the setting. Send the CONFIG
command to set up the device again.

If the writing is not successfully completed due to an incorrect designation (such as a value outside the setting
range), a warning will be detected. When a warning is detected, the warning bit and warning code will be set in
the response. The value specified in the command is set in the PARAMETER of the response, whether or not the
writing has been completed.
(a) Confirmation of Completion
Confirm that RCMD = PRM_WR (= 02H), CMD_STAT.CMDRDY = 1, and also the setting for NO, SIZE,
and PARAMETER of the response.

When CMD_STAT.ALM or CMD_STAT.WAR =1, use ALM_RD to read out the current alarm or warning
code, and take appropriate action.

When CMD_STAT.CMD_ALM or CMD STAT.COMM_ALM = 0, take appropriate action according to the
codes. Refer to B.1.2 (3) Command Status (CMD _STAT).
(b) Command Classification

Device group: Common command group

Communication type: Asynchronous communication command

(c) Data Format
Table B.4 Data Format (PRM_WR)

Byte Command Response Reference
0 PRM_WR PRM_WR
(02H) (02H)
1 WDT RWDT
2 CMD_CTRL CMD_STAT * WDT/RWDT: Refer to B.1.2 (1) Watchdog Data (WDT/
3 RWDT).
4 NO NO * CMD_CTRL: Referto B.1.2 (2) Command Control
5 (CMD_CTRL).
6 SIZE SIZE * CMD_STAT: Referto B.1.2 (3) Command Status
7 Reserved (0) Reserved (0) (CMD_STAT).
) * Can be used in phases 2 and 3.
9 * When the NO data is invalid, "9H" is set for CMD_ALM.
* When the SIZE data is invalid, "9H" is set for
10 CMD_ALM.
11 * When the PARAMETER data is invalid, "9H" is set for
12 PARAMETER PARAMETER CMD_ALM.
13
63

(d) Command Parameters
NO: Parameter number
SIZE: Parameter data size (byte)
PARAMETER: Parameter data
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(7) Read ID Command (ID_RD: 03H)

The ID_RD command is used to read the ID of a device. This command reads the product information as ID data.
The ID data is selected in detail by specifying ID_CODE.

(a) Confirmation of Completion

Confirm that RCMD =ID RD (= 03H) and CMD_STAT.CMDRDY = 1, and also the setting for the
ID_CODE, OFFSET and SIZE of the response.

When CMD_STAT.D ALM or CMD _STAT.D WAR =1, use ALM_RD to read out the current alarm code,
and take appropriate action.

When CMD_STAT.CMD_ALM or CMD _STAT.COMM_ALM = 0, take appropriate action according to the
codes. Refer to B.1.2 (3) Command Status (CMD_STAT).

(b) Command Classification

Device group: Common command group
Communication type: Asynchronous communication command

(c) Data Format

Table B.5 Data Format (ID_RD)

Byte Command Response Reference

ID_RD ID_RD
0 (03H) (03H)
1 WDT RWDT « WDT/RWD:  Refer to B.1.2 (1) Watchdog Data (WDT/
2 RWDT).
3 CMD_CTRL CMD_STAT * CMD_CTRL: Referto B.1.2 (2) Command Control
4 b CObE b CObE CMD_STAT g{cng; C;RJL; 3)C ds

. : Referto B.1. ommand Status
5 OFFSET OFFSET - (CMD STAT),
6 SIZE SIZE * Can be used in phases 2 and 3.
’ * When the ID_CODE data is invalid, "9H" is set for
8 CMD_ALM.
9 * When the OFFSET data is invalid, "9H" is set for
10 CMD_ALM.
1 ¢ When the SIZE data does not match, "9H" is set for
12 Reserved (0) 1D CMD_ALM.
3 * When CMD_ALM =9 occurs, the ID becomes an indefi-
nite value.

63
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B.1.2 Details

(d) Command Parameters

ID_CODE: ID data selection code
OFFSET: ID read offset
SIZE: Read data size (bytes)

The following table lists the ID_CODE and gives the details of each ID_ CODE.
Table B.6 ID_CODE List

ID_CODE Contents Data Size Data Type Compliance*
01H Vendor ID Code 4 bytes Binary data v
Vendor specific ID code. The vendor IDs are managed by the MECHATROLINK Members Association.
02H Device Code | 4 bytes | Binary data | v
Device specific code
03H Device Version | 4 bytes | Binary data | v
Device version information
Device Definition File (MDI) Version | 4 bytes | Binary data | v
Version of device definition file (MDI)
Bit No. Bit7 | Bit6 | Bit5 | Bit4 [ Bit3 | Bit2 | Bitl [ Bit0
Version Definition Correction No."!
04H Bit No. Bit15 | Bitl4 | Bit13 | Bitl2 Bitll | Bitlo | Bit9 | Bit8
Version Definition Major version Minor version ">
*1. "0" is returned.
* 2. Major modification in MDI following addition or change of function such as addition of profile.
* 3. Minor modification in MDI following addition or change of function.
Bit 16 to 31: Reserved (0)
Extended Address Setting 4 bytes Binary data v
05H Number of extended addresses used.
Extended addresses are used to provide a plurality of nodes to one station address.
06H Serial No. 32 bytes é)se(‘l:ilrilict(e):??'O”) —
Not supported
10H fPrz?r:Z ':!'/))/pe 1 4 bytes Binary data v
Profile type (primary) that the device supports.
ngmzr\;?rsmn 1 4 bytes Binary data v
Profile version (primary) that the device supports.
Up to three profile types can be supported.
Bit No. Bit7 | Bit6 | Bit5 | Bit4 [ Bit3 | Bit2 | Bitl [ Bit0
Version Definition Minor version”!
11H
Bit No. Bit15 | Bitl4 | Bit13 | Bit12 | Bitll | Bitl0 | Bit9 | Bit8
Version Definition Major version™?
* 1. Modification following minor addition or change of function
* 2. Modification following major addition or change of function such as addition of profile
Bit 16 to 31: Reserved (0)
19H Profile Type 2 | 4 bytes | Binary data v
00FFH means that it is not supported.
13H Profile Version 2 | 4 bytes | Binary data v
0000H

* v': Compliant, — : Not compliant
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Table B.6 ID_CODE List (cont'd)

ID_CODE Contents Data Size Data Type Compliance*
14H Profile Type 3 4 bytes Binary data v
00FFH means that it is not supported.
151 Profile Version 3 | 4 bytes | Binary data | v
0000H
Minimum Value of Transmission Cycle | 4 bytes | Binary data | v
The minimum transmission cycle that the device supports from among the transmission cycles of granularity level spec-
16H ified in Granularity of Transmission Cycle (18H)
<Setting Example>
Setting: 3125 (units: 0.01 pus) — Minimum value of transmission cycle: 31.25 us
Maximum Value of Transmission Cycle | 4 bytes Binary data v
The maximum transmission cycle that the device supports from among the transmission cycles of granularity level spec-
17H ified in Granularity of Transmission Cycle (18H)
<Setting Example>
Setting: 800000 (units: 0.01 ps) — Maximum value of transmission cycle: 8 ms
Granularity of Transmission Cycle | 4 bytes | Binary data v
The following four granularity levels are available.
18H 00H: 31.25, 62.5, 125, 250, 500 (us), 2 to 64 (ms) (2 ms granularity)
01H: 31.25, 62.5, 125, 250, 500 (us), 1 to 64 (ms) (1 ms granularity)
02H: 31.25, 62.5, 125, 250, 500 (us), 1 to 64 (ms) (0.5 ms granularity)
03H: 31.25, 62.5, 125, 250, 500, 750 (us), 1 to 64 (ms) (0.5 ms granularity)
Minimum Value of Communication Cycle [ 4 bytes | Binary data | v
The minimum communication cycle that the product supports from among communication cycles that are determined by
19H the transmission cycles of granularity level specified in Granularity of Transmission Cycle (18H)
<Setting Example>
Setting: 3125 (units: 0.01 us) — Minimum value of communication cycle: 31.25 us
Maximum Value of Communication Cycle 4 bytes Binary data | v
The maximum communication cycle that the product supports from among communication cycles that are determined
1AH by the transmission cycles of granularity level specified in Granularity of Transmission Cycle (18H)
<Setting Example>
Setting: 800000 (units: 0.01 ps) — Maximum value of communication cycle: 8 ms
Number of Transmission Bytes 4 bytes | Binary data | v
Number of transmission bytes that the product supports
Each number of transmission bytes is allocated to the following bits. (Supported: 1, Not supported: 0)
1BH Bit7 [ Bit6 [ Bit5 Bit 4 Bit 3 Bit 2 Bit Bit 0
Reserved (0) 64 bytes | 48 bytes | 32 bytes | 16 bytes | 8 bytes
Bit 5 to 63: Reserved (0)
,
Number of transmission bytes currently set for the device
1CH Each number of transmission bytes is allocated to the following bits. (Supported: 1, Not supported: 0)
Bit7 | Bit6 | Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Reserved (0) 64 bytes | 48 bytes | 32 bytes | 16 bytes | 8 bytes
Bit 5 to 63: Reserved (0)
1DH Profile Type (Current Setting) 4 bytes Binary data v
Profile type selected in CONNECT command
* v Compliant, — : Not compliant
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B.1.2 Details
Table B.6 ID_CODE List (cont'd)

ID_CODE Contents Data Size Data Type Compliance*
Supported Communication Mode 4 bytes Binary data v
Communication modes the product supports.

Each communication mode is allocated to the following bits. (Supported: 1, Not supported: 0)
Bit 7 Bit6 | Bit5S | Bit4 Bit 3 Bit 2 Bit 1 Bit 0
20H Ethernet | Message | Cyclic Ev.ent-
driven
Reserved (0) commu- | commu- [ commu-
o L . commu-
nication | nication | nication L
nication
Bit 4 to 63: Reserved (0)
21H MAC Address | 8 bytes | Binary data | —
Not supported
List of Supported Main Commands | 32 bytes | Array | v
List of the main commands the device supports. Each command is allocated to the following bits.
Data Contents
Bit 0 to 39 - 0: Not supported
1: Supported
Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
Reserved | ALM_ ALM PRM PRM
0) CLR RD CONFIG | ID RD WR RD NOP
Bit 15 Bit 14 Bit 13 Bit12 | Bitll | Bitl0 | Bit9 | Bit8
DISCON-| CON- SYNC Reserved
NECT NECT SET (0)
30H
Bit 23 Bit 22 Bit 21 Bit20 [ Bit19 | Bitl18 | Bitl7 [ Bitl6
Reserved
(0)
Bit 31 Bit 30 Bit 29 Bit 28 Bit 27 Bit 26 | Bit 25 | Bit 24
Reserve [ MEM MEM_ | PPRM_ | PPRM Reserved
(0) WR RD WR RD (0)
Bit 39 | Bit 38 | Bit 37 | Bit 36 Bit 35 Bit 34 Bit 33 Bit 32
Reserved DATA | DATA_
(0) RWS RWA
Bit 40 to 255: Reserved (0)
List of Supported Subcommands | 32 bytes | Array | v
38H List of subcommands the device supports.
All bits are set to 0 because subcommands are not supported in the standard 1/O profile.
List of Supported Common Parameters | 32 bytes | Array | v
40H List of common parameters the device supports.
All bits are set to 0 because there is no common parameter in the standard 1/O profile.
. . ASCII code
son Main Device Name 32 bytes (Delimiter: 00)
Main device name in ASCII codes.
Note: For model determination at the host controller, do not use this ID_CODE. Use Device Code (02H) instead.
. ASCII code _
90H Sub Device 1 Name 32 bytes (Delimiter: 00)
Not supported
98H Sub Device 1 Version 4 bytes | Binary data —
Not supported

* v': Compliant, — : Not compliant
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B.1 Standard I/O Profile Commands

Table B.6 ID_CODE List (cont'd)

ID_CODE Contents Data Size Data Type Compliance*
Sub Device 2 Name 32 bytes ASCII code .
AOH (External Encoder Name) Y (Delimiter: 00)
Not supported
ABH Sub Device 2 Version 4 bytes | Binary data -
Not supported
. ASCII code _
BOH Sub Device 3 Name 32 bytes (Delimiter: 00)
Not supported
B8H Sub Device 3 Version 4 bytes | Binary data —
Not supported
BCH to
BFH Reserved (0)
COH to
FFFH Not supported
1000H to
FEFH Reserved (0)

* v': Compliant, — : Not compliant
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Appendix B MECHATROLINK-III Communication Specifications
B.1.2 Details

(8) Setup Device Command (CONFIG: 04H)

This command is used to set up devices.
The contents of the processing to be executed are specified by the product specifications.

(A product that does not have the corresponding functions must immediately return a response for process com-
pletion.)

(a) Confirmation of Completion
Confirm that RCMD = CONFIG (= 04H) and CMD_STAT.CMDRDY = 1, and also the setting for the CON-
FIG_MOD of the response.

When CMD_STAT.D ALM or CMD_ STAT.D WAR = 1, use ALM_RD to read out the current alarm or
warning codes and take appropriate action.

When CMD_STAT.CMD_ALM or CMD_STAT.CMD_ COMM # 0, take appropriate action according to the

codes. Refer to B.1.2 (3) Command Status (CMD _STAT).

(b) Command Classification

Device group: Common command group

Communication type: Asynchronous communication command

(c) Data Format

Table B.7 Data Format (CONFIG)

Byte Command Response Reference

0 CONFIG CONFIG

(04H) (04H)
1 WDT RWDT
g CMD_CTRL CMD_STAT
z = = RWDT).

* CMD_CTRL: Refer to B.1.2 (2) Command Control

6 (CMD _CTRL) .
7 « CMD _STAT: Refer to B.1.2 (3) Command Status
8 (CMD_STAT).
9 * Can be used in phases 2 and 3.
10 Reserved (0) Reserved (0) * When the CONFIG_MOD data is invalid, "9H" is set for
T CMD_ALM.
12
13
63

(d) Command Parameters
CONFIG_MOD: Configuration mode

0: Parameter re-calculation and setup

1: Common parameter batch writing into nonvolatile memory (not supported)

2: Parameter initialization to factory defaults

(e) Status during Execution of CONFIG Command

The table below shows each status before, during, and after the execution of CONFIG command.

Status Before Execution During Execution After Execution
ALM Current status Current status Current status
CMDRDY 1 0 1
Other Current status Indefinite Current status
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B.1 Standard I/O Profile Commands

(9) Read Alarm or Warning Command (ALM_RD: 05H)

The ALM_RD command is used to read the alarm or warning state.
The current alarm or warning state is read to ALM_DATA as an alarm or warning code.

(a) Confirmation of Completion

Confirm that RCMD = ALM_RD (= 05H) and CMD_STAT.CMDRDY = 1, and also the setting for the
ALM_RD MOD and ALM_INDEX of the response.

(b) Command Classification

Device group: Common command group
Communication type: Asynchronous communication command

(c) Data Format

Table B.8 Data Format (ALM_RD)

Byte Command Response Reference
ALM RD ALM RD

0 (05H) (05H)

1 WDT RWDT

2

3 CMD_CTRL CMD_STAT * WDT/RWDT: Referto B.1.2 (1) Watchdog Data (WDT/

2 RWDT).

3 ALM_RD_MOD | ALM_RD_MOD | «CMD CTRL: Refer to B.1.2 (2) Command Control
(CMD _CTRL).

6 ALM INDEX ALM INDEX * CMD _STAT: Referto B.1.2 (3) Command Status

7 - B (CMD_STAT).

8 * Can be used in phases 2 and 3.

9 « Ifthe ALM_RD_MOD data is invalid, "9H" is set for

10 CMD_ALM.

1 « If the ALM_INDEX data is invalid, "9H" is set for

12 Reserved (0) ALM_DATA CMD_ALM.

13

63

Note: ALM_DATA specifies an alarm using 2 bytes.
The alarm history arranges alarms in the order of occurrence starting from the latest alarm.
In the normal state, "0" is set.
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B.1.2 Details

B-18

(d) Command Parameters
* ALM_RD_MOD: Read mode

0: Reads the current alarm/warning state
Max. 12 alarms/warnings (2 bytes/1 alarm or warning, byte 8 to 31)
When the number of alarms/warnings is less than 12, "0" is set to the ALM_DATA portion where there is

no alarm/warning.
1: Reads the alarm/warning history
Max. 12 records (2 bytes/record, byte 8 to 31)
When the number of alarm/warning records is less than 12, "0" is set to the ALM_DATA portion where
there is no alarm/warning.
2: Individually reads the current alarm/warning details. (Not supported)
3: Individually reads the alarm/warning history details. (Not supported)

* ALM_INDEX: Alarm index (Not supported)
Set to "0".
* ALM_DATA: Alarm/warning code



B.1 Standard I/O Profile Commands

(10) Clear Alarm or Warning Command (ALM_CLR: 06H)

The ALM_CLR command is used to clear the alarm or warning state. It changes the state of a slave station, but
does not eliminate the cause of the alarm or warning. ALM_CLR should be used to clear the state after the cause
of the alarm or warning has been eliminated.

When a communication error (reception error) or synchronous communication error (watchdog data error) occurs
during synchronous communications, use SYNC_SET to restore synchronous communications after executing
ALM_CLR.

(a) Confirmation of Completion
Confirm that RCMD = ALM_CLR (= 06H) and CMD_STAT.CMDRDY = 1, and also the setting for the
ALM_CLR_MOD of the response.
When CMD_STAT.D ALM or CMD STAT.D WAR =1, use ALM_RD to read out the current alarm code,
and take appropriate action.
When CMD_STAT.CMD_ALM or CMD _STAT.COMM_ALM = 0, take appropriate action according to the
codes. Refer to B.1.2 (3) Command Status (CMD_STAT).

(b) Command Classification

Device group: Common command group

Communication type: Asynchronous communication command

(c) Data Format

Table B.9 Data Format (ALM_CLR)

Byte Command Response Reference

0 ALM_CLR ALM_CLR

(06H) (06H)
1 WDT RWDT
i CMD CTRL CMD_STAT
4 * WDT/RWDT: Refer to.B.1.2 (1) Watchdog Data (WDT/
5 ALM_CLR_MOD | ALM_CLR_MOD RWDT)

* CMD_CTRL: Referto B.1.2 (2) Command Control

6 (CMD_CTRL).
’ * CMD_STAT: Referto B.1.2 (3) Command Status
8 (CMD_STAT).
9 * Can be used in phases 2 and 3.
10 « If the ALM_CLR_MOD data is invalid, "9H" is set for
" Reserved (0) Reserved (0) CMD_ALM.
12
13
63

(d) Command Parameters
ALM CLR MOD: Clear alarm mode
0: Clears the current alarm/warning state

1: Clears the alarm history.

H MECHATROLINK-III Communication Specifications
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B.1.2 Details

(11) Establish Synchronous Communication Command (SYNC_SET: ODH)

The SYNC_SET command is used to start synchronous communications. Synchronous communications start at
the completion of execution of this command. When synchronous communication is reset to asynchronous com-
munication because of occurrence of an error (such as a communication error), use this command to restore the

synchronous communications.

Synchronization is established on the base of the change edge of the watchdog data (WDT) in this command.
The C1 master station holds this command until the completion of processing of this command.

After the completion of execution of this command, watchdog data error detection will start.
(a) Confirmation of Completion

Confirm that RCMD = SYNC_SET (= 0DH) and CMD_STAT.CMDRDY = 1.

When CMD_STAT.D ALM or CMD STAT.D WAR =1, use ALM_RD to read out the current alarm code,
and take appropriate action.

When CMD_STAT.CMD_ ALM or CMD_STAT.COMM_ALM = 0, take appropriate action according to the
codes. Refer to B.1.2 (3) Command Status (CMD_STAT).

(b) Command Classification
Device group: Common command group
Communication type: Asynchronous communication command

(c) Data Format

Table B.10 Data Format (SYNC_SET)

Byte Command Response Reference

SYNC_SET SYNC_SET
0 (0ODH) (ODH)
1 WDT RWDT
2 CMD_CTRL CMD_STAT
3 « WDT/RWDT: Refer to B.1.2 (1) Watchdog Data (WDT/
4 RWDI).
5 * CMD_CTRL: Referto B.1.2 (2) Command Control
6 (CMD_CTRL).
7 * CMD_STAT: Referto B.1.2 (3) Command Status
8 (CMD_STAT).

* In phase 3, this command is ignored.

9 Reserved (0) Reserved (0) * When COMM_ALM = § (FCS error) or 9 (no response)
10 occurs, send this command to restart synchronous com-
1" munications.
12
13
63
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(12) Establish Connection Command (CONNECT: OEH)
The CONNECT command is used to establish a MECHATROLINK connection. When the command has been
completed, the control of slave stations is started by means of MECHATROLINK communication.
(a) Confirmation of Completion

Confirm that RCMD = CONNECT (= 0EH) and CMD_STAT.CMDRDY = 1, and also that the settings of the
VER, COM_MODE, COM TIM, and PROFILE TYPE of the response.

When CMD_STAT.D_ALM or CMD STAT.D_WAR =1, use ALM_RD to read out the current alarm code,
and take appropriate action.

When CMD_STAT.CMD_ALM or CMD STAT.COMM _ALM = 0, take appropriate action according to the
codes. (Refer to B.1.2 (3) Command Status (CMD_STAT).)

(b) Command Classification
Device group: Common command group

Communication type: Asynchronous communication command
(c) Data Format

Table B.11 Data Format (CONNECT)

Byte Command Response Reference

CONNECT CONNECT

0 (OEH) (OEH)

1 WDT RWDT

5 * WDT/RWDT: Refer to B.1.2 (1) Watchdog Data (WDT/
CMD_CTRL CMD_STAT RWDT).

3 «CMD_CTRL: Refer to B.1.2 (2) Command Control

4 VER VER (CMD_CTRL).

5 COM_MOD COM_MOD + CMD_STAT: Refer to B.1.2 (3) Command Status

6 COM_TIM COM_TIM (CMD_STAT).

7 PROFILE_TYPE | PROFILE TYPE | *Can be used in phase 1.

8 In phases 2 and 3, this command is ignored.

5 « If the VER data is invalid, "IH" or "9H" is set for

CMD_ALM.

10 « If the COM_TIM data is invalid,

11 "IH" or "9H" is set for CMD_ALM.

12 Reserved (0) Reserved (0) |, 1¢ the PROFILE. TYPE data is invalid,

13 "1H" or "9H" is set for CMD_ALM.

63
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B.1.2 Details

(d) Command Parameters

* VER: MECHATROLINK application layer version

VER =30H

« COM_MOD: Communication mode

Bit 7 Bit 6 | Bit 5 | Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

SUBCMD Reserved (0) DTMODE SYNCMODE | Reserved (0)

*+ SYNCMODE: Synchronous communication setting
1: Starts synchronous communications
(Watchdog data error detection enabled. Possible to use synchronous communication commands.)
0: Starts asynchronous communications
(Watchdog data error detection disabled. Impossible to use synchronous communication commands.)
+ DTMODE: Communication method
00: Single transmission
01: Sequential transmission (Not supported)
10: Reserved
11: Reserved
+ SUBCMD: Subcommand setting
0: Subcommand disabled

+ COM_TIM: Communication cycle setting

Sets multiples of the transmission cycle as the communication cycle.

Example: The transmission cycle is 0.5 ms and the communication cycle is 2 ms, then COM_TIM = 2/0.5
=4

* PROFILE TYPE: Profile type setting

Sets the profile type to be used.
To use the standard I/O profile commands, set PROFILE TYPE = 30H




B.1 Standard I/O Profile Commands

(13) Release Connection Command (DISCONNECT: OFH)

When releasing a connection, the C1 master station transmits the DISCONNECT command for two or more
communication cycles. At this time, the slave station interrupts current processing and then performs the initial-
ization required to reestablish the connection. It then waits for the connect establishment request from the C1
master station.

The DISCONNECT command can be sent regardless of the state of the CMD_STAT.CMDRDY bit. If the DIS-
CONNECT command is sent when the CMD_STAT.CMDRDY state bit is 0, processing is interrupted and this
command is processed.

(a) Confirmation of Completion

Control with the command sending time of the C1 master station as two or more communication cycles.

(b) Command Classification

Device group: Common command group
Communication type: Asynchronous communication command

(c) Data Format

Table B.12 Data Forward (DISCONNECT)

Byte Command Response Reference
DISCONNECT DISCONNECT
0 (OFH) (OFH)
1
2
3
4
5 * Can be used in all phases.
6 * Upon receipt of the DISCONNECT command, operation
7 shifts to phase 1.
* When the control power is turned OFF at the same time
g Reserved (0) Reserved (0) the DISCONNECPF command is sent, the response data is
indefinite.
10
11
12
13
63
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B.1.2 Details
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(14) Read Nonvolatile Parameter Command (PPRM_RD: 1BH)

The PPRM_RD command is used to read parameters in the nonvolatile memory by specifying the parameter

number and data size.

If the reading is not successfully completed due to an incorrect designation (such as a parameter number that
does not exist), a warning will be detected. When a warning is detected, the warning bit and warning code are set
in the response. The NO and SIZE in the response are the values specified in the command, whether or not the
reading has been completed.

(a) Confirmation of Completion

Confirm that RCMD = PPRM_RD (= 1BH), CMD_STAT.CMDRDY = 1, and also the settings of NO and

SIZE of the response.

When CMD_STAT.ALM or CMD_STAT.WAR =1, use ALM_RD to read out the current alarm or warning

code, and take appropriate action.

When CMD_STAT.CMD_ ALM or CMD_STAT.COMM_ALM # 0, take appropriate action according to the

codes. Refer to B.1.2 (3) Command Status (CMD_STAT).

(b) Command Classification

Device group: Common command group

Communication type: Asynchronous communication command

(c) Data Format

Table B.13 Data Format (PPRM_RD)

Byte Command Response Reference

0 PPRM_RD PPRM_RD

(1BH) (1BH)
1 WDT RWDT
2 CMD CTRL CMD_STAT
3 * WDT/RWDT: Refer to B.1.2 (1) Watchdog Data (WDT/
4 NO NO RWDT).
5 * CMD_CTRL: Referto B.1.2 (2) Command Control
6 SIZE SIZE (CMD_CTRL).
7 Reserved (0) Reserved (0) * CMD_STAT: Referto B.1.2 (3) Command Status
8 (CMD_STAT).
5 * Can be used in phases 2 and 3

* When the NO data is invalid, "9H" is set for CMD_ALM.

10 * When the SIZE data is invalid, "9H" is set for
11 CMD_ALM.
12 Reserved (0) PARAMETER -
13
63

(d) Command Parameters

NO: Parameter number

SIZE: Parameter data size (bytes)
PARAMETER: Parameter data




B.1 Standard I/O Profile Commands

(15) Write Nonvolatile Parameter Command (PPRM_WR: 1CH)

The PPRM_WR command is used to write parameters into the nonvolatile memory by specifying the parameter

number, data size and parameter data.

If the writing is not successfully completed due to an incorrect designation (such as a value outside of the setting
range), a warning will be detected. When a warning is detected, the warning bit and warning code will be set in
the response. The value specified in the command is set in the PARAMETER in the response, whether or not the
writing has been completed.

(a) Confirmation of Completion

Confirm that RCMD =PPRM_WR (= 1CH), CMD_STAT.CMDRDY = 1, and also the setting for NO, SIZE,

and PARAMETER of the response.

When CMD_STAT.ALM or CMD_STAT.WAR = 1, use ALM_RD to read out the current alarm or warning

code, and take appropriate action.

When CMD_STAT.CMD_ALM or CMD _STAT.COMM_ALM = 0, take appropriate action according to the

codes. Refer to B.1.2 (3) Command Status (CMD_STAT).

(b) Command Classification

Device group: Common command group

Communication type: Asynchronous communication command

(c) Data Format

Table B.14 Data Format (PPRM_WR)

Byte Command Response Reference
PPRM_WR PPRM_WR
0 (1CH) (1CH)
1 WDT RWDT
2 CMD _CTRL CMD_STAT * WDT/RWDT: Refer to B.1.2 (1) Watchdog Data (WDT/
3 B B RWDT).
4 NO NO * CMD_CTRL: Refer to B.1.2 (2) Command Control
5 (CMD_CTRL).
6 SIZE SIZE * CMD_STAT: Refer to B.1.2 (3) Command Status
7 Reserved (0) Reserved (0) (CMD_STAT).
8 * Can be used in phases 2 and 3.
* When the NO data is invalid, "9H" is set for CMD_ALM.
9 * When the SIZE data is invalid, "9H" is set for
10 CMD_ALM.
11 * When the PARAMETER data is invalid, "TH" or "9H" is
2 PARAMETER PARAMETER set for CMD_ALM.
13
63

(d) Command Parameters

NO: Parameter number

SIZE: Parameter data size (byte)
PARAMETER: Parameter data
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(16) Read Memory Content Command (MEM_RD: 1DH)

The MEM_RD command is used to read the data on the virtual memory by specifying the starting address and
the data size of the virtual memory.

If the reading is not successfully completed due to an incorrect designation (such as invalid starting address or
data size), a warning will be detected. When a warning is detected, the warning bit and warning code are set in
the response. The ADDRESS and SIZE in the response are the values specified in the command, whether or not
the reading has been completed.

(For more details about the virtual memory, refer to the section for the module to be used, listed below:
* 4.6.2 Virtual Memory for MTD2310 Module
* 5.8.2 Virtual Memory for MTA2900 Module

6.8.2 Virtual Memory for MTA2910 Module

o 7.8.2 Virtual Memory for MTP2900 Module

* 8.10.2 Virtual Memory for MTP2910 Module

(a) Confirmation of Completion

Confirm that RCMD = MEM_RD (= 1DH), CMD_STAT.CMDRDY = 1, and also the setting for ADDRESS
and SIZE of the response.

When CMD_STAT.ALM or CMD_STAT.WAR = 1, use ALM_RD to read out the current alarm or warning
code, and take appropriate action.

When CMD_STAT.CMD_ ALM or CMD_STAT.COMM_ALM = 0, take appropriate action according to the
codes. Refer to B.1.2 (3) Command Status (CMD_STAT).

(b) Command Classification

Device group: Common command group
Communication type: Asynchronous communication command

(c) Data Format

Table B.15 Data Format (MEM_RD)

Byte Command Response Reference
MEM RD MEM_RD
0 (1DH) (1DH)
1 WDT RWDT * WDT/RWDT: Refer to B.1.2 (1) Watchdog Data (WDT/
> RWDT)
3 CMD_CTRL CMD_STAT « CMD_CTRL: Referto B.1.2 (2) Command Control
(CMD_CTRL).
4 Reserved (0) Reserved (0) | . cMD STAT: Refer to B.1.2 (3) Command Status
5 MODE/ MODE/ (CMD_STAT).
DATA_TYPE DATA_TYPE * Can be used in phases 2 and 3.
6 SIZE SIZE « If any of the command errors below occur, "9H" is set for
7 CMD_ALM
8 - The MODE data is invalid
9 - The DATA TYPE data is invalid
ADDRESS ADDRESS -SIZE>4
10 - The ADDRESS data is invalid.
11 * For errors other than the above, an alarm can be specified
12 in the product specifications
13 Example: By allocating the Reserved area to read alarms,
- Reserved (0) DATA etc.
63




B.1 Standard I/O Profile Commands

(d) Command Parameters

* MODE/DATA_ TYPE: Mode/Data type

Bit 7 | Bit 6 | Bit 5 Bit 4 Bit 3 Bit 2 | Bit 1 Bit 0
MODE DATA_TYPE

* MODE: Read mode
0, 3 to F: Reserved by system

1: Volatile memory
Reads from a volatile memory such as SRAM.

2: Nonvolatile memory (not supported)
Reads from an nonvolatile memory such as EZPROM.
* DATA _TYPE: Data type
0, 5 to F: Reversed by system
1: Byte type (not supported)
2: Short type
3: Long type
4: Long long type (not supported)
» SIZE: Number of data to read

* ADDRESS: Starting address to read
* DATA: Data

H MECHATROLINK-III Communication Specifications
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B.1.2 Details
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(17) Write Memory Content Command (MEM_WR: 1EH)

The MEM_WR command is used to write to the virtual memory by specifying the starting address, data size, and
the virtual memory date.
If the writing processing is not successfully completed due to an incorrect designation such as invalid starting
address and data size, a warning is detected. When a warning is detected, the warning bit and warning code are
set in the response. The DATA in the response is the value specified in the command, whether or not the reading
has been completed.
(For details on the virtual memory, refer to the following section of the module to be used.)

* 4.6.2 Virtual Memory for MTD2310 Module

* 5.8.2 Virtual Memory for MTA2900 Module
6.8.2 Virtual Memory for MTA2910 Module
o 7.8.2 Virtual Memory for MTP2900 Module
* 8.10.2 Virtual Memory for MTP2910 Module

(a) Confirmation of Completion

Confirm that RCMD = MEM_WR (= 1EH), CMD_STAT.CMDRDY = 1, and also the setting for ADDRESS,
SIZE, and DATA of the response.

When CMD_STAT.ALM or CMD_STAT. D WAR =1, use ALM_RD to read out the current alarm or warn-
ing code, and take appropriate action.

When CMD_STAT.CMD_ ALM or CMD_STAT.COMM_ALM = 0, take appropriate action according to the
codes. Refer to B.1.2 (3) Command Status (CMD_STAT).

(b) Command Classification
Device group: Common command group
Communication type: Asynchronous communication command

(c) Data Format

Table B.16 Data Format (MEM_WR)

Byte Command Response Reference
MEM_WR MEM_WR
0 (1EH) (1EH)
1 WDT RWDT * WDT/RWDT: Refer to B.1.2 (1) Watchdog Data (WDT/
> RWDT).
3 CMD_CTRL CMD_STAT « CMD_CTRL: Refer to B.1.2 (2) Command Control
(CMD_CTRL).
4 Reserved (0) Reserved (0) | . cMD STAT: Refer to B.1.2 (3) Command Status
5 MODE/ MODE/ (CMD_STAT).
DATA_TYPE DATA_TYPE * Can be used in phases 2 and 3.
6 SIZE SIZE « If any of the command errors below occurs, "9H" is set for
7 CMD_ALM.
8 - The MODE data is invalid.
9 - The DATA TYPE data is invalid.
ADDRESS ADDRESS -SIZE>4
10 - The ADDRESS data is invalid.
11 * For errors other than the above, an alarm can be specified
12 in the product specifications.
13 Example: By allocating the Reserved area to read alarms,
- DATA DATA etc.
63




B.1 Standard I/O Profile Commands

(d) Command Parameters
* MODE/DATA TYPE: Mode/Data type
Bit 7 | Bit 6 | Bit 5 Bit 4 Bit 3 Bit 2 | Bit 1 Bit 0
MODE DATA_TYPE

» MODE: Write mode

1: Volatile memory
Reads from a volatile memory such as SRAM.

2: Nonvolatile memory (not supported)
Reads from an nonvolatile memory such as E?PROM.
* DATA TYPE: Data type
0, 5 to F: Reversed by system
1: Byte type (not supported)
2: Short type
3: Long type
4: Long long type (not supported)
» SIZE: Number of data to write
+ ADDRESS: Starting address to write
* DATA: Data
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(18) Data READ/WRITE_A (Asynchronous) Command (DATA_RWA: 20H)
This command updates (asynchronously) I/O data.
(a) Confirmation of Completion

Confirm that RCMD = DATA RWA (=20H) and CMD STAT.CMDRDY = 1.

When CMD_STAT.D ALM or CMD_STAT.D WAR =1, use ALM_RD to read out the current alarm code,
and take appropriate action.

When CMD_STAT.CMD_ALM or CMD STAT.COMM_ALM = 0, take appropriate action according to the
codes. Refer to B.1.2 (3) Command Status (CMD_STAT).

(b) Command Classification

Device group: Common motion command group

Communication type: Asynchronous communication command
(c) Data Format

Table B.17 Data Format (DATA_RWA)

Byte Command Response Reference
DATA_RWA DATA RWA
0 (20H) (20H)
1 WDT RWDT
2 CMD_CTRL CMD_STAT
4 * WDT/RWDT: Refer to B.1.2 (1) Watchdog Data (WDT/
5 RWDT).
6 * CMD_CTRL: Refer to B.1.2 (2) Command Control
= (CMD_CTRL).
* CMD_STAT: Referto B.1.2 (3) Command Status
8 (CMD_STAT).
9 OUTPUT data INPUT data * INPUT data are always updated.
10 * Can be used in phases 2 and 3.
11
12
13
63

B-30



B.1 Standard I/O Profile Commands

(19) Data READ/WRITE_S (Synchronous) Command (DATA_RWS: 21H)

This command updates (synchronously) I/O data.

(a) Confirmation of Completion
Confirm that RCMD = DATA RWS (= 21H) and CMD_STAT.CMDRDY = 1.

When CMD_STAT.D_ALM or CMD STAT.D_ WAR =1, use ALM_RD to read out the current alarm code,
and take appropriate action.

When CMD_STAT.CMD_ALM or CMD STAT.COMM _ALM = 0, take appropriate action according to the

codes. Refer to B.1.2 (3) Command Status (CMD_STAT).

(b) Command Classification

Device group: Common motion command group

Communication type: Synchronous communication command

(c) Data Format

Table B.18 Data Format (DATA_RWS)

Byte Command Response Reference

DATA_RWS DATA_RWS
0 (21H) (21H)
1 WDT RWDT
§ CMD_CTRL CMD_STAT
4 * WDT/RWDT: Refer to B.1.2 (1) Watchdog Data (WDT/
5 RWDT).
6 * CMD_CTRL: Referto B.1.2 (2) Command Control
> (CMD_CTRL).

* CMD _STAT: Referto B.1.2 (3) Command Status

8 (CMD_STAT).
9 OUTPUT data INPUT data « In phase 2, "CH" is set for COM_ALM.
10 * Can be used in phase 3.
11
12
13
63
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B.2.1 Outline

B.2 Profile Commands for ID Information Acquisition in Event-Driven
Communication

B-32

B.2.1

B.2.2

Outline

The MECHATROLINK-III communication specifications specify cyclic communication in which communica-
tion is performed in fixed cycles, and event-driven communication in which communication is performed irregu-
larly. Event-driven communication makes it possible to acquire the information necessary to carry out cyclic
communication from the slave modules in advance.

In event-driven communication, a profile for event-driven communication ID information acquisition is speci-
fied.

In the profile for event-driven communication ID information acquisition, connection type communications are
carried out according to the MECHATROLINK-IIT communication specifications. The number of transmission
bytes is fixed as 16 bytes.

The following table shows the commands that are applied in the standard 1/O profile.

Command

Code Command Function Synchronization Type

(Hex.)
00 NOP No operation
03 ID_RD Read ID
OE CONNECT Request for establishing connection Asynchronous

commands
OF DISCONNECT Request for releasing connection
ID MEM _RD Read memory
Details

This section outlines the profile commands for event-driven communication ID information acquisition and
explains the application layer commands.

The data format for commands and responses is shown below.

Byte Command Response Reference

0 CMD RCMD

1 WDT RWDT

g CMD_CTRL CMD_STAT

4 * CMD/RCMD: Specified for individual commands. Refer

5 to B.2.1 Outline.

6 * WDT/RWDT: Not used

7 * CMD_CTRL: Referto B.2.2 (1) Command Control
(CMD_CTRL).

8 * CMD_STAT: Referto B.2.2 (2) Command Status

9 CMD_DATA RSP_DATA (CMD_STAT).

10 « CMD_DATA/RSP_DATA:

11 Specified for individual commands.

12

13

14

15




B.2 Profile Commands for ID Information Acquisition in Event-Driven Communication

(1) Command Control (CMD_CTRL)

The following describes the CMD_CTRL command area.

In the MECHATROLINK-III protocol, the second and third bytes of the command format are specified as the
CMD_CTRL area.

The CMD_CTRL area is specified as shown below by the communication specification.
Note that the designation in this field is valid even when a CMD_ALM has occurred.

(a) CMD_CTRL Area

Bit 7 | Bit 6 Bit 5 | Bit 4 Bit 3 Bit 2 | Bit 1 | Bit 0
CMD ID Reserved (0) ALM_CLR Reserved (0)
Bit 15 | Bit 14 | Bit 13 | Bit 12 | Bit 11 | Bit 10 | Bit 9 | Bit 8
Reserved (0)

(b) ALM_CLR: Clear Communication Alarm/Warning
+ Definition
0: Clear alarm/warning disabled
1: Clear alarm/warning triggered
» Description

Clears the alarm/warning state at the rising edge.

The same processing as when ALM_CLR_MODE = 0 for the ALM_CLR command
(the current alarm/warning state is cleared) is performed.

(c) CMD_ID: Command ID

This is not used with profiles for event-driven communication ID information acquisition.
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B.2.2 Details

(2) Command Status (CMD_STAT)

The following describes the CMD_STAT response area.

In the MECHATROLINK-III protocol, the second and third bytes of the response format are specified as the
CMD_STAT area.

The CMD_STAT area is specified as shown below by the communication specification.
Note that the designation in this field is valid even when a CMD_ALM has occurred.

(a) CMD_STAT Area

Bit 7 | Bit 6 Bit 5 | Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
RCMD ID Reserved (0) AU\SMCPLRf CMDRDY D WAR D ALM
Bit15 | Bit14 Bit13 | Bit12 Bit 11 Bit 10 Bit 9 Bit 8
COMM_ALM CMD ALM
(b) D_ALM
» Definition

The bit that indicates the device alarm state of the slave station.
1: The device is in the alarm state.
0: Other (includes the normal state and states corresponding to COMM_ALM or CMD_ALM)

» Description

When a device-specific alarm other than the alarm state specified by COMM_ALM and CMD_ALM has
occurred, the D_ALM status bit is set to 1.

D ALM is independent of COMM_ALM and CMD_ALM.

When the slave station shifts from the device alarm state to the normal state as a result of the execution of the
ALM_CLR command and CMD_CTRL.ALM_CLR, this bit is set to 0.

(c) D_WAR
* Definition
The bit that indicates the device warning state of the slave station.
1: The device is in the warning state.
0: Other (includes the normal state and states corresponding to COMM_ALM or CMD ALM)
* Description

When a device-specific warning other than the warning state specified by COMM_ALM or CMD_ALM has
occurred, the D_ WAR status bit is set to 1.
D_WAR is independent of COMM_ALM and CMD_ALM.

When the slave station shifts from the device warning state to the normal state as a result of the execution of
the ALM_CLR command and CMD_CTRL.ALM_CLR, this bit is set to 0.

B-34



B.2 Profile Commands for ID Information Acquisition in Event-Driven Communication

(d) CMDRDY
+ Definition
1: Command reception enabled
0: Other

» Description

CMDRDY = 0 means that command processing is in progress. While CMDRDY = 0, the slave station con-
tinues to process the current command, but the slave station will discard new commands received while
CMDRDY =0.

However, only the DISCONNECT command is executed immediately regardless of the CMDRDY value.

Completion of command execution is confirmed in accordance with the completion confirmation method of
each command.

The hold time for CMDRDY = 0 is specified by individual commands.

If command execution is possible despite an alarm or warning state, CMDRDY is set to 1.

(e) ALM_CLR_CMP
+ Definition
1: Completion of execution of ALM_CLR
0: Other
» Description

* ALM CLR _CMP =1 means that CMD_CTRL.ALM CLR =1 has been received and alarm clear pro-
cessing has been completed. "1" is set for ALM_CLR_CMP even for alarms that cannot be cleared.

+ ALM_CLR_CMP can be cancelled by setting "0" for CMD_CTRL.ALM_CLR.

(f) RCMD_ID

This is not used with profiles for event-driven communication ID information acquisition.

H MECHATROLINK-III Communication Specifications
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B.2.2 Details

(g) CMD_ALM
+ Definition
Notifies the command error state.
» Description

The code that indicates a command error. CMD ALM is independent of COMM_ALM, D ALM and
D WAR.

If a normal command is received after the occurrence of a command error, CMD_ALM is automatically
cleared.

The phase doesn't change even if the status of CMD_ALM is not "0".

Code Contents Remarks
- 0 | Normal -
1 Invalid data
2 |
3 |-
Warning 4 |- These do not occur with this module.
5 |-
6 |-
7 | =
8 | Unsupported command received
9 | Invalid data
A | -
Alarm B |- The slfwe station notifies the alarm state and the com-
C | Phase error mand is not executed.
D |-
E | -
F |-

(h) COMM_ALM
+ Definition
Notifies the communication error state.
» Description

The code that indicates the error state of MECHATROLINK communication. COMM_ALM is independent
of CMD_ALM, D ALM and D_WAR.

Code Contents Remarks
- 0 | Normal -
1 FCS error
2 |-
Warning 4 |- Occurs when an error is detected once.

5 | —

6 |-

7 | -

8 | FCS error

9 |-

A |-

B | Occurs if an error is detected twice consecutively using

Alarm c the error detection method for warning 1, described
above.

D |-

E |-

F | -
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INFO B Supplementary Explanation of Alarms and Warnings
% Examples where D ALM, D WAR, CMD_ALM, COMM_ALM has occurred are described.

Device alarm: Fuse blown (A.EF0) > D ALM =1

Command error: Invalid data (A.94B) - CMD_ALM = 9H

Communication error (warning): FCS reception error warning (A.962) - COMM_ALM = 1H
Communication error (alarm): FCS reception error alarm (A.E62) - COMM_ALM = 8§H

(3) No Operation Command (NOP: 00H)
The NOP command is used for network control.

The current state is returned as a response.

(a) Confirmation of Completion
Confirm that RCMD = NOP (= 00H) and CMD_STAT.CMDRDY = 1.

(b) Command Classification

Device group: Common command group
Communication type: Asynchronous communication command

(c) Data Format

Byte Command Response Reference
0 NOP NOP
(00H) (00H)
1 WDT RWDT
i CMD_CTRL CMD_STAT
4
5
6 * CMD_CTRL: Refer to B.2.2 (1) Command Control
7 (CMD_CTRL).
3 * CMD_STAT: Referto B.2.2 (2) Command Status
5 (CMD_STAT).
10 Reserved (0) Reserved (0)
1
12
13
63
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B.2.2 Details

(4) Read ID Command (ID_RD: 03H)
The ID_RD command is used to read the ID of a device. This command reads the product information as ID data.

The ID data is selected in detail by specifying ID_CODE.

(a) Confirmation of Completion

Confirm that RCMD =ID RD (= 03H) and CMD_STAT.CMDRDY = 1, and also the setting for the
ID_CODE, OFFSET and SIZE of the response.

(b) Command Classification

Device group: Common command group
Communication type: Asynchronous communication command

(c) Data Format

Byte Command Response Reference
0 ID RD ID RD
(03H) (03H)
1 WDT RWDT
2 CMD_CTRL CMD_STAT * CMD_CTRL: Refer to B.2.2 (1) Command Control
3 (CMD_CTRL).
4 ID_CODE ID_CODE « CMD_STAT: Refer to B.2.2 (2) Command Status
5 OFFSET OFFSET (CMD_STAT).
6
7 SIZE SIZE On occurrence of any of the command errors below, the ID
) becomes an indefinite value, so it should not be read.
9
10 * When the ID_CODE is invalid, or the OFFSET is invalid
1 or the SIZE doesn't match:
12 Reserved (0) 1D CMD_ALM = 9H (A.94A) will occur
13
63

(d) Command Parameters
ID_CODE: ID data selection code
OFFSET: ID read offset
SIZE: Read data size (bytes)

IMPORTANT * When an ID with a data size of 4 bytes is read
Specify OFFSET = 0 and SIZE = 4.

* When an ID with a data size of 8 bytes or larger is read
Specify 0 or a multiple of 4 for OFFSET, and 4 or 8 for SIZE.

For details on ID_CODE and its content, refer to Table B.6 ID_CODE List in B.1.2 (d) Command Parameters.
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(5) Establish Connection Command (CONNECT: OEH)

The CONNECT command is used to establish a MECHATROLINK connection. When the command has been

completed, the control of slave stations is started by means of MECHATROLINK communication.

(a) Confirmation of Completion

Confirm that RCMD = CONNECT (= 0EH) and CMD_STAT.CMDRDY = 1, and also that the settings of the

VER, COM_MOD, COM_TIM, and PROFILE TYPE of the response agree with the set data.

(b) Command Classification

Device group: Common command group

Communication type: Asynchronous communication command

(c) Data Format

Byte Command Response Reference
0 CONNECT CONNECT
(OEH) (OEH)
1 WDT RWDT
2 CMD CTRL CMD STAT * CMD_CTRL: Referto B.2.2 (1) Command Control
3 - - (CMD_CTRL).
4 VER VER * CMD_STAT: Referto B.2.2 (2) Command Status
5 COM_MOD COM_MOD (CMD_STAT).
6 COM_TIM COM TIM If any of the command errors below occurs, the connection
7 PROFILE_TYPE | PROFILE_TYPE | jq ot established. Phase 1 remains in effect.
8 + If the VER data is invalid,
9 "9H" is set for CMD_ALM.
10 « If the COM_TIM data is invalid,
1 "9H" is set for CMD_ALM.
12 Reserved (0) Reserved (0) « If the PROFILE TYPE data is invalid,
3 "9H" is set for CMD_ALM.
63

(d) Command Parameters

* VER: MECHATROLINK Application Layer Version
Specify "30H" for VER.
*+ COM_MOD: Communication Mode Setting
Specify "00H" for COM_MOD.
* COM_TIM: Communication Cycle Setting
Specify "00H" for COM_TIM.
* PROFILE TYPE: Profile Type Setting
Specify "01H" for PROFILE TYPE.
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B.2.2 Details

B-40

(6) Release Connection Command (DISCONNECT: OFH)

When releasing a connection, the DISCONNECT command is transmitted. At this time, the slave station inter-
rupts current processing and then performs the initialization required to reestablish the connection. It then waits
for the connect establishment request from the C1 master station.

The DISCONNECT command can be sent regardless of the state of the CMD_STAT.CMDRDY bit. If the DIS-
CONNECT command is sent when the CMD_STAT.CMDRDY state bit is 0, processing is interrupted and this
command is processed.

(a) Confirmation of Completion
Confirm that RCMD = DISCONNECT (= OFH).

(b) Command Classification
Device group: Common command group

Communication type: Asynchronous communication command

(c) Data Format

Byte Command Response Reference
DISCONNECT DISCONNECT
0 (0FH) (0FH)
1
2
3
4
5
6 * Can be used in all phases.
’ * Upon receipt of the DISCONNECT command, operation
8 Reserved (0) Reserved (0) shifts to phase 1.
9
10
11
12
13
63




B.2 Profile Commands for ID Information Acquisition in Event-Driven Communication

(7) Read Memory Content Command (MEM_RD: 1DH)

The MEM_RD command is used to read the data on the virtual memory by specifying the stating address and the
data size of the virtual memory.

If the reading is not successfully completed due to an incorrect designation (such as invalid starting address or
data size), a warning will be detected in the slave station. When a warning is detected, the warning bit and warn-
ing code are set in the response. The ADDRESS and SIZE in the response are the values specified in the com-

mand, whether or not the reading has been completed.

(a) Confirmation of Completion

* Confirm that RCMD = MEM_RD (= 1DH), CMD_ STAT.CMDRDY = 1, and also the setting for
ADDRESS and SIZE of the response.
* When CMD_STAT.CMD_ ALM or CMD_STAT.COMM_ALM # 0, take appropriate action according to

the codes. Refer to B.2.2 (2) Command Status (CMD_STAT)

(b) Command Classification

Device group: Common command group

Communication type: Asynchronous communication command

(c) Data Format

Byte Command Response Reference
0 MEM_RD MEM_RD
(IDH) (1DH)
1 WDT RWDT
i CMD_CTRL CMD_STAT
4 Reserved (0) Reserved (0)
5 MODE/ MODE/
DATA TYPE DATA TYPE * CMD _CTRL: Referto B.2.2 (1) Command Control
6 (CMD_CTRL).
7 SIZE SIZE * CMD _STAT: Referto B.2.2 (2) Command Status
8 (CMD_STAT).
9 * Can be used in phase 2.
ADDRESS ADDRESS * [f any of the command errors below occurs, "9H" is set for
10 CMD_ALM.
1 - The MODE data is invalid
12 - The DATA_TYPE data is invalid
13 - SIZE > 4
12 Reserved (0) DATA - The ADDRESS data is invalid.
15
60
61 Not used Not used
62
63
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B.2.2 Details

(d) Command Parameters

« MODE/DATA_TYPE: Mode/Data type

Bit 7

| Bit 6 | Bit 5 Bit 4 Bit 3

Bit 2 | Bit 1

Bit 0

MODE

DATA_TYPE

MODE: Read mode
0, 3 to F: Reserved by system

1: Volatile memory
Reads from a volatile memory such as SRAM.

2: Nonvolatile memory (not supported)

Reads from an nonvolatile memory such as EPROM.

DATA_TYPE: Data type

0, 5 to F: Reversed by system

1: Byte type (not supported)

2: Short type

3: Long type

4: Long long type (not supported)

e SIZE: Number of data to read
+ ADDRESS: Starting address to read
* DATA: Data




B.3 Message Communication

B.3 Message Communication
B.3.1 Outline

The MECHATROLINK-IIT message communication method is a master/slave method (half duplex communica-
tions) in which the slave modules return a response message in reply to a command message from the master
module. Only the master module is able to issue a command message (communication start). The slave modules
execute the function specified in the command message and return a response message.

[Master module] [Slave module]
Command e
send p( Command message
processing
A
Response
processing
Command T
< R

receive - { Response message )¢

processing

B.3.2 Format

The message format comprises four fields for both the command and response:
the slave address, the function code, the extended address, and the data.

Slave Station Address
Function Code
Extended Address
Reserved (00 Hex.)
Subfunction Code
Mode/Data Type
Data Count (Hi)
Data Count (Lo)

Data

(1) Slave Station Address

This is the address of the slave station (01H to EFH). When the master station sends a command message to a
slave station, the address of the slave station is set in this field. A slave station only accepts the command mes-
sages that are intended for it. When a slave station returns a response message to the master station, it sets its own
address. This enables the master station to know which slave station the response is from.

(2) Function Code

This is a code that indicates the function of the MECHATROLINK message, and it is fixed as 42H. When a
response message is returned after processing the specified message, the same function code is set for a normal
response message, while the function code + 80H is set for an abnormal response message. This enables the mas-
ter station to know which function code a response message relates to.

(3) Extended Address
Not used with this module. Set "0."

H MECHATROLINK-III Communication Specifications

(4) Subfunction Code

This is a code that indicates the function of a message. The master station uses a function code to specify the
function that a slave station is to execute. For details on the function codes that are valid with this module, refer

to B.3.6 Details.
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(5) Mode/Data Type
(a) Bit 7 to 4: Mode
Specify whether the memory to be read/written is volatile or nonvolatile.

The table below indicates which code is supported by which modules.

Module
Code Function miﬁgg?g
Hexadecimal ’
(Hexadecimal) MTD2310 MTP2900
MTP2910
01 Volatile memory such as RAM Supported Supported
02 Nonvolatile memory such as EZPROM Not supported Supported
(b) Bit 3 to 0: Data Type
Specify the type of data to read/write.
The table below indicates which code is supported by which modules.
Module
Code Function m¥22238
Hexadecimal ’
(Hexadecimal) MTD2310 MTP2900
MTP2910
02 Short type (2 bytes) Not supported Supported
03 Long type (4 bytes) Supported Supported

(6) Data Count
Specify the data size, taking the specified data type as the unit.

(7) Data

Set defined data for each function code. The data length, configuration and meaning are stipulated in accordance
with each function code. The data is arranged in big endian format. For details, refer to the explanations of the
message format for each function code.

Up to 64 bytes can be used in the data area.
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B.3.3 Types of Slave Module Response

This module's responses to command messages from the master module fall into the following three types.

(1) Normal Response

When the command message has been received normally and processing has been performed normally, a normal
response message is returned.

(2) Abnormal Response

If a command message has been received normally but it cannot be processed for some reason, an error response
message is returned. For an error response message, function code + 80H is set in the function code field and an

error code is set in the data field. For details on the error code, refer to B.3.5 Error Code List. For the error detec-

tion address, the command message initial address is returned.

(3) No Response

In the following cases, no response is returned.

* When a transmission error (overrun, framing, parity, etc.) is detected for the command message.

* When the slave station address in the command message and the slave station address set for the slave sta-

tion don't match.
* When the data length of the command message is illegal.

B.3.4 List of Supported Subfunction Codes

The table below lists the subfunction codes provided by MECHATROLINK-III, and indicates which code is sup-

ported by which modules.
Module
Subfunction MTA2900,
Code Function MTA2910
. MTD2310 '
(Hexadecimal) MTP2900
MTP2910
01 Read memory content Supported Supported
02 Write memory content Not supported Supported
03 Read memory content: non contiguous Not supported Supported
04 Write memory content: non contiguous Not supported Supported
11 Read maximum message size Supported Supported
B.3.5 Error Code List
A list of the error codes that this module supports is presented below.
Code Name Contents
01H Function code error A function code or subfunction code that is not supported has been used.
02H Memory address error Access to an invalid memory address was attempted.
03H Quantity fault An invalid value is specified as the data count.
04H Data type error The specified mode or data type is not supported.
05H | Access limit error Access to an invalid memory address was attempted.”
06H Out of setting range error The value of the data to be written was out of the setting range.
07H Data consistency error Access.to a part qf the memory in an area where an access to multiple
memories is specified was attempted.
The contents of the command message cannot be processed when the
08H Condition error conditions specified by the memory specifications have not been satis-
fied.
. . The command message cannot be processed while another process is in
O9H Processing conflict error progress (conflict with the other channel).

* This error occurs when using the following subfunction codes:

* Read memory content: non contiguous
» Write memory content: non contiguous

H MECHATROLINK-III Communication Specifications
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B.3.6 Details

This section gives details on the MECHATROLINK message functions that the I/O modules support.
(1) Read Memory Content (Subfunction Code: 01H)

(a) Function

Reads the specified count of data from the contiguous virtual memory starting from the specified initial
address (32-bit length).

(b) Message Format
» Data type: Short (02H)

Byte Command
When Normal When Abnormal
0 Slave station address Slave station address Slave station address
Functi d
1 Function code Function code unchgz)r;{co €
42H 42H
(42H) (42H) a1
Extended address Extended address
Extended adds
2 (O0H) (00H) xtended address
3 Reserved Reserved Reserved
(00H) (00H) (00H)
4 Subfunction code Subfunction code Subfunction code
(01H) (01H) (01H)
5 Mode/Data type Mode/Data type Error code
(12H) (12H)
R d
6 Number of short data Number of short data eserve
7 (00H)
8
. st data
Initial address Error detection address
10
2nd data
1
nth data




B.3 Message Communication

+ Data type: Long

Response
Byte Command
When Normal When Abnormal
0 Slave station address Slave station address Slave station address
Functi d
1 Function code Function code uni;(:)r;lco ¢
42H 42H
(42H) (42H) ey
9 Extended address Extended address Extended address
X
(00H) (00H)
3 Reserved Reserved Reserved
(00H) (00H) (00H)
4 Subfunction code Subfunction code Subfunction code
(01H) (01H) (01H)
Mode/Data type Mode/Data type
E d
5 (13H) (13H) rrorcode
R d
6 Number of long data Number of long data eserve
7 (00H)
8
9 . .
10 Initial address 1st data Error detection address
1"
12
13 2nd data
14
15
nth address
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B.3.6 Details

(c) Example Message

An example in which the 3 data units (long) of virtual memory content at memory address 00000004H are
read is shown below.

Response
Byte Command
When Normal When Abnormal
0 Slave station address 03H Slave station address 03H Slave station address 03H
. . Function code
1 Function code 42H Function code 42H C2H
+ 80H
2 Extended address 00H Extended address 00H Extended address 00H
3 Reserved 00H Reserved 00H Reserved 00H
4 Subfunction code 01H Subfunction code 01H Subfunction code 01H
5 Mode/data type 13H Mode/data type 13H Error code 02H
6 00H 00H 00H
Number of long data Number of long data Reserved
7 03H 03H 00H
8 00H 00H 00H
00H 00H i 00H

9 Initial address 1st data Error detection
10 00H 02H address 00H
1" 04H 2BH 04H
12 00H

00H
13 2nd data
14 00H
15 00H
16 00H

00H
7 3rd data
18 00H
19 63H
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B.3 Message Communication

(2) Write Memory Content (Subfunction Code: 02H)

(a) Function
Writes the specified count of data of the specified data type into the specified memory address (32-bit length)
of the contiguous memories.
The maximum amount of data that can be read out once can be calculated from the message size obtained by
using the subfunction code Read Maximum Message Size described in B.3.6 (5) Read Maximum Message
Size (Subfunction Code: 11H).

IMPORTANT

Before using a command to write memory, always confirm the product specifications.

(b) Message Format
+ Data type: Short (02H)

Response
Byte Command
When Normal When Abnormal
0 Slave station address Slave station address Slave station address
1 Function code Function code Function code +80H
(42H) (42H) (C2H)
5 Extended address Extended address Extended address
X
(00H) (00H)
3 Reserved Reserved Reserved
(00H) (00H) (00H)
4 Subfunction code Subfunction code Subfunction code
(02H) (02H) (02H)
5 Mode/Data type Mode/Data type Error code
(12H) (12H)
R d
6 Number of short data Number of short data eserve
7 (00H)
8
9 .. .
10 Initial address Error detection address
1
12
Ist data
13
14 2nd data
15
nth data
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» Data type: Long (03H)

Byte Command
When Normal When Abnormal
0 Slave station address Slave station address Slave station address
1 Function code Function code Function code +80H
(42H) (42H) (C2H)
9 Extended address Extended address Extended address
X
(00H) (00H)
3 Reserved Reserved Reserved
(00H) (00H) (00H)
4 Subfunction code Subfunction code Subfunction code
(02H) (02H) (02H)
5 Mode/Data type Mode/Data type Error code
(13H) (13H)
R d
6 Number of long data Number of long data eserve
7 (00H)
8
9 .. .
10 Initial address Error detection address
1
12
13
1st data
14
15
16
7 2nd data
18
19
nth data




B.3 Message Communication

(c) Message Example

An example in which 000000AH, 00000102H, and 00000FODH of the virtual memory address 80000000H
of the slave station 3 are written into contiguous memories is shown below.

Response
Byte Command
When Normal When Abnormal
0 Slave station address 03H Slave station address 03H Slave station address 03H
. . Function code
1 Function code 42H Function code 42H C2H
+80H
2 Extended address 00H Extended address 00H Extended address 00H
3 Reserved 00H Reserved 00H Reserved 00H
4 Subfunction code 02H Subfunction code 02H Subfunction code 02H
5 Mode/Data type 13H Mode/Data type 13H Error code 02H
6 00H 00H 00H
Number of long data Number of long data Reserved
7 03H 03H 00H
8 80H 00H
9 .. 00H . 00H
Initial address Error detection address
10 00H 00H
1" 00H 08H
12 00H
1 00H
3 1st data
14 00H
15 0AH
16 00H
00H
7 2nd data
18 01H
19 02H
20 00H
00H
21 3rd data
22 OFH
23 0DH

H MECHATROLINK-III Communication Specifications

B-51



Appendix B MECHATROLINK-III Communication Specifications

B.3.6 Details

(3) Read Memory Content: Non contiguous (Subfunction Code: 03H)
(a) Function

Reads the specified count of data of the specified memory type from non-contiguous memories starting from
the specified address (32-bit length).

The maximum number of data to be read out once can be calculated from the message size obtained by using
the subfunction code Read Maximum Message Size (11H) described in B.3.6 (5) Read Maximum Message
Size (Subfunction Code: 11H).

(b) Message Format
» Data type: Short (02H)

nth address

Response
Byte Command
When Normal When Abnormal
0 Slave station address Slave station address Slave station address
1 Function code Function code Function code +80H
(42H) (42H) (C2H)
Extended address Extended address
Extended add:
2 (00H) (00H) xtended address
3 Reserved Reserved Reserved
(00H) (00H) (00H)
4 Subfunction code Subfunction code Subfunction code
(03H) (03H) (03H)
Mode/Data type Mode/Data type
5 Error code
(12H) (12H)
R d
6 Number of short data Number of short data eserve
7 (00H)
8
5 1st data
0 1st address Error detection address
2nd data
1
12
1
12 2nd address
nth data
15
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B.3 Message Communication

» Data type: Long (03H)
Byte Command
When Normal When Abnormal
0 Slave station address Slave station address Slave station address
1 Function code Function code Function code +80H
(42H) (42H) (C2H)
5 Extended address Extended address Extended address
(00H) (00H)
Reserved Reserved Reserved
3 (00H) (00H) (00H)
4 Subfunction code Subfunction code Subfunction code
(03H) (03H) (03H)
5 Mode/Data type Mode/Data type Error code
(13H) (13H)
6 Number of long data Number of long data Reserved
7 (00H)
8
9 .
10 1st address 1st data Error detection address
11
12
13
2nd address 2nd data
14
15
nth address nth data
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(c) Message Example

An example in which the contents of the virtual memory addresses 80000004H, 80000104H, and 80000204H
are read is shown below.

Response
Byte Command
When Normal When Abnormal
0 Slave station address 03H Slave station address 03H Slave station address 03H
. . Function code
1 Function code 42H Function code 42H C2H
+80H
2 Extended address 00H Extended address 00H Extended address 00H
3 Reserved 00H Reserved 00H Reserved 00H
4 Subfunction code 03H Subfunction code 03H Subfunction code 03H
5 Mode/Data type 13H Mode/Data type 13H Error code 02H
6 00H 00H 00H
Number of long data Number of long data Reserved

7 03H 03H 00H
8 80H 00H 00H
9 00H 20H . 00H

1st address 1st data Error detection address
10 00H 02H 00H
1" 04H 2BH 08H
12 80H 00H
13 00H 00H

2nd address 2nd data
14 01H 00H
15 04H 00H
16 80H 00H
17 00H 00H

3rd address 3rd data
18 02H 00H
19 04H 63H

(4) Write Memory Content: Non contiguous (Subfunction Code: (04H)

(a) Function
Writes the specified count of data of the specified memory type starting from the specified address (32-bit
length) into non-contiguous memories.
The maximum number of data to be read out once can be calculated from the message size obtained by using
the subfunction code Read Maximum Message Size (11H) described in B.3.6 (5) Read Maximum Message
Size (Subfunction Code: 11H).

IMPORTANT Before using a command to write memory, always confirm the product specifications.
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B.3 Message Communication

(b) Message Format
+ Data type: Short (02H)

nth address

Reserved
(00H)

Bt c q Response
e omman
y When Normal When Abnormal
0 Slave station address Slave station address Slave station address
1 Function code Function code Function code +80H
(42H) (42H) (C2H)
Extended address Extended address
2 (00H) (00H) Extended address
3 Reserved Reserved Reserved
(00H) (00H) (00H)
4 Subfunction code Subfunction code Subfunction code
(04H) (04H) (04H)
Mode/Data type Mode/Data type
5 (12H) (12H) Error code
6 Number of short data Number of short data Reserved
7 (00H)
8
9 .
0 1st address Error detection address
1"
12
1st data
13
14 Reserved
15 (00H)
16
7 2nd address
18
19
20 2nd data
21
22 Reserved
23 (00H)
Reserved
(00H)
nth address
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» Data type: Long (03H)

nth address

nth data

Byte Command
When Normal When Abnormal
0 Slave station address Slave station address Slave station address
1 Function code Function code Function code +80H
(42H) (42H) (C2H)
Extended address Extended address
2 (00H) (00H) Extended address
3 Reserved Reserved Reserved
(00H) (00H) (00H)
4 Subfunction code Subfunction code Subfunction code
(04H) (04H) (04H)
Mode/Data type Mode/Data type
5 (13H) (13H) Error code
6 Reserved
- Number of long data Number of long data (00H)
8
9 .
0 1st address Error detection address
1
12
1
3 Ist data
14
15
16
7 2nd address
18
19
20
21
2nd data
22
23




B.3 Message Communication

(c) Message Example

An example in which the data of 0000000AH, 00000102H, and 00000FODH are written into the virtual
memory addresses 80000004H, 80000104H, and 80000204H of the slave station 3 is shown below.

Response
Byte Command
When Normal When Abnormal
0 Slave station address 03H Slave station address 03H Slave station address 03H
. . Function code
1 Function code 42H Function code 42H C2H
+80H
2 Extended address 00H Extended address 00H Extended address 00H
3 Reserved 00H Reserved 00H Reserved 00H
4 Subfunction code 04H Subfunction code 04H Subfunction code 04H
5 Mode/Data type 13H Mode/Data type 13H Error code 02H
6 00H 00H
Number of long data Reserved
7 03H 00H
8 80H 00H
9 00H . 00H
1st address Error detection address

10 00H 00H
1" 04H 08H
12 00H

00H
13 1st data
14 00H
15 0AH
16 80H

00H
7 2nd address
18 01H
19 04H
20 00H

00H
21 2nd data
22 01H
23 02H
24 80H

00H
25 3rd address
26 02H
27 04H
28 00H

00H
29 3rd data
30 0FH
31 0DH
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(5) Read Maximum Message Size (Subfunction Code: 11H)
(a) Function
Reads the maximum size of a message.
The maximum message size is unsigned 32-bit data and the number of bytes is returned in the response.

Based on this maximum message size, a device that sends commands can calculate the maximum number of
data that can be read or written for each command.

(b) Message Format

Response
Byte Command
When Normal When Abnormal
0 Slave station address Slave station address Slave station address
Function code Function code Function code + 80
1 (42H) (42H) (C2H)
Extended address Extended address
2 Extended address
(00H) (00H)
Reserved Reserved Reserved
3 (00H) (00H) (00H)
Subfunction code Subfunction code Subfunction code
4 (11H) (11H) (01H)
5 Reserved Reserved Error code
(00H) (00H)
6 Reserved Reserved Reserved
7 (00H) (00H) (00H)
8
9 Maximum message size Error detection
10 (in bytes) address
11

(c) Example Message

An example where the maximum message size is read from slave station 2 is shown below.

Response
Byte Command
When Normal When Abnormal
0 Slave station address 02H Slave station address 02H Slave station address 02H
. . Function code
1 Function code 42H Function code 42H C2H
+ 80H
2 Extended address 00H Extended address 00H Extended address 00H
3 Reserved 00H Reserved 00H Reserved 00H
4 Subfunction code 11H Subfunction code 11H Subfunction code 11H
5 Reserved 00H Reserved 00H Error code 01H
6 00H 00H 00H
Reserved Reserved Reserved
7 00H 00H 00H
8 00H 00H
9 Maximum message 00H Error detection 00H
10 size (in bytes) 00H address 00H
1" 40H 00H
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B.4 Virtual Memory

B.4 Virtual Memory

MECHATROLINK-III specifications define the address spaces in the virtual memory as shown below to stan-
dardize the memory spaces of different vendors. The product specific space is reserved for the
MECHATROLINK-III compliant device to use as required.

(Hexadecimal)

0000 0000
Product Information Space
With standard I/O profile, ID information is
stored.
<Example>
+ Vendor ID code
- Device code
OFFF FFFF - Device version, etc.
1000 0000 Reserved
7FFF FFFF
8000 0000 Product Specific Space
FFFF FFFF
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Appendix C

Noise Countermeasures and
EMC Compliant Installation

C.1 Noise Countermeasures ------------=------------~-----~---- C-2
C.1.1 OUtlNE === = = = = oo e e e e e e e C-2
C.1.2 Noise Filter == ------mmmm e e - C-2
C.1.3 Precautions on Connecting a Noise Filter - - - = - == === - = o e c e e mm e C-3
C.1.4 When the I/O Signal Cables are Disrupted by Noise - -=---=---==-ccumocumon- C-4

C.2 EMC Compliant Installation --------=-=-=-c-cccmoo o C-6
C.21 OUtliNg === -- - s s s e m e e C-6
C.2.2 System Configuration - - - - = - == == - cm o m e C-6
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Appendix C Noise Countermeasures and EMC Compliant Installation

C.1.1 Outline

C.1 Noise Countermeasures

This section describes noise countermeasures.

C.1.1 Ouitline

To prevent noise interference, take the following countermeasures against noise as required.

Install the input reference device and noise filter as close to the Module as possible.

Always install a surge absorber in the relay, solenoid, electromagnetic contactor coils.
Do not bundle or run the power cable together with the I/O signal cables in the same duct. Keep the power

cable separated from the I/O signal cables by at least 30 cm.

Do not share the power supply with an electric welder or electrical discharge machine. When the Module
is placed near a high-frequency generator, install a noise filter. For details on noise filter wiring, refer to

C.1.2 Noise Filter.

When the input signal is disrupted by noise, take appropriate action referring to C.1.4 When the 1/0 Signal
Cables are Disrupted by Noise.

Shield boxes are effective for preventing electromagnetic interference.

C.1.2 Noise Filter

The installation of a noise filter in the appropriate place will protect the Module from noise interference.
The following diagram illustrates one example of wiring for noise countermeasures.

Noise filter *3

200 VAC —t

1
|3.5 mm?2
| min.

-+ — — — — - ®Operation relay sequence

- — — —

(not included)

—- @ Signal generation circuit

Noise
filter

DC
power

bz

SERVOPACK

u
v
w
<)

(Ground ;Iate)

[] Servomotor

M
(FG)

B

Y

S

Ground: Ground to an independent ground.

* 1. For ground wires connected to the ground plate, use a wire with a thickness of at least 2.0 mm? (prefer-
ably, copper flat braided wire).

*2. i should be twisted-pair wires.

* 3. When using a noise filter, follow the precautions in C. 1.3 Precautions on Connecting a Noise Fil-

ter.



C.1 Noise Countermeasures

C.1.3 Precautions on Connecting a Noise Filter

Observe the following precautions when connecting a noise filter.

IMPORTANT Some noise filters have a large leakage current. The grounding conditions also affect the extent of the leakage
current. If necessary, select an appropriate leakage current detector or leakage breaker taking into account the

grounding conditions and leakage current from the noise filter.
Contact the manufacturer of the noise filter for more details.

Do not put the input and output lines in the same duct or bundle them together.

Incorrect Correct
— L Noise
filter
Ground plate Ground plate
1L Noise [?! TL Noise [?]
) filter filter
/77 M /77
Ground plate T Ground
W1 plate

Separate these circuits.

Separate the noise filter ground wire from the output lines. Do not accommodate the noise filter ground wire,
output lines and other signal lines in the same duct or bundle them together.

Incorrect Correct

L | o

Noise N
—— filter ] filter
The ground wire P
b — can be close to
5 input lines.

<:E A
4

/7 /77
Ground plate Ground plate

H Noise Countermeasures and EMC Compliant Installation
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C.1.4 When the I/O Signal Cables are Disrupted by Noise

Connect the noise filter ground wire directly to the ground plate. Do not connect the noise filter ground wire
to other ground wires.

Incorrect Correct
TT— Noise — TT— Noise —
— T > — 1 . >
filter > filter |—
=
S a LD

2

ground wire

/77 /7
Ground plate Ground plate

If a noise filter is located inside a control panel, connect the noise filter ground wire and the ground wires
from other devices inside the control panel to the ground plate for the control panel first, then ground these

wires.

YYyvy
\AAL

Control panel

Noise [~
— fiter [

“THe

o

Ground —

Ground plate

C.1.4 When the I/O Signal Cables are Disrupted by Noise

Take a noise countermeasure when the I/0 signal cables are interfered by noise.

(1) Attach a Ferrite Core to the Cable

One turn Two turns

@ Cable Cable
Ferrite core .
Ferrite core
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C.1 Noise Countermeasures

(2) Fix the Cable

Fix and ground the cable shield using a piece of conductive metal such as a cable clamp.

» Example of cable clamp

Shield (cable sheath stripped)

Host controller end

I Ground plate

Fix and ground the cable shield using
a piece of conductive metal.

Remove paint on the mounting surface.

(3) Shield Box

A shield box, which is a closed metallic enclosure, is effective as reinforced shielding against electromagnetic
interference (EMI). The structure of the box should allow the main body, door, and cooling unit to be attached to
the ground. The box opening should be as small as possible.

Note: Refer to C.2.2 System Configuration for ferrite core attachment, cable fixing, and shield box.

H Noise Countermeasures and EMC Compliant Installation
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Appendix C Noise Countermeasures and EMC Compliant Installation

C.2.1 Outline

C.2 EMC Compliant Installation
C.2.1 Outline

This section describes the installation conditions and configuration specified for EMC certificate testing.

Note: The installation and configuration described here met the EMC requirements during in-house testing by EMC.
However, the EMC compliance level may differ depending on actual system configuration, wiring, etc.
Because the Modules described in this manual are built into machines, certification is required after installa-

tion in the user’s product.

C.2.2 System Configuration

Shield box
MTA2900 MTA2910 MTP2900 MTP2910
Module Module Module Module
CN3 CN3 'Ce;i;el CN3 CN3 ‘Fceol'l;iete"Fen’
CN1 CN1 CN1 CN1
CN2 CN2
POWER POWER POWER POWER
T | Master
i i device
R AC/DC
MTD2310
Noise Module
. filter -
IN1
ouT1 :l
Circuit
breTker OLIJ,j‘I'i :l
230 VAC
POWER
9
FG
« Recommended Noise Filter and Ferrite Core Models
Name Model Manufacturer
Noise Filter LF-210N NEC TOKIN Corp.
Ferrite Core (Core) ESD-SR-250 NEC TOKIN Corp.
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Appendix D

Sample Programs
for MP2000 Series Machine Controller

This appendix provides sample programs for an MP2000 series Machine Controller that will
operate the MTP2900 Module and the MTP2910 Module.

D.1 System Configuration ------------=--“=“--““--““-““-“------- D-2
D.2 Module Configuration Definition ------------c-mmomomma oot D-2
D.3 Registers =-----ccommmme e e e D-3
D.3.1 MTP2900 MOUIE - - - - = = = = === o oo e e e D-3
D.3.2 MTP2910 MOdUIE = - - = = = = = = = = e e e e D-4
D.4 Execution Sequence ----------------------------------- - D-5
D.5 Ladder Program and Motion Program Examples ----------------- D-6
D.5.1 Initial Settings for MTP2900 and MTP2910 Modules, and Motion Program Repetitive
Startup - - - D-6
D.5.2 POSING Command of MTP2910 Module and Motion Program for Pulse Check by
MTP2900 MOAUIE = = - = = = = = = = = == = = = = o e e e e oo e D-8

Sample Programs for MP2000 Series Machine Controller
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Appendix D Sample Programs for MP2000 Series Machine Controller

D.1 System Configuration

D-2

Using the sample program, pulses output from the MTP2910 Module are input to the MTP2900 Module.

The following system configuration is used.

MP2000 series
Machine Controller

22h

MPE720 (Ver.6)

MTP2900 Module

Station
address:

MTP2910 Module

Station | =

address:

21h |y = i
[ FEalll-.

System Configuration for Sample Programs

D.2 Module Configuration Definition

I MECHATROLINK TEST MP2310 Offline Local - . 1Ol x|
PT#:— CPU#:— [RACK#01 [Slot#01  [CIR#03 [0100-04FF |
Transmission Parameters  Link Assignment I 140 Mapl Statusl
Dizplay Expansionist Address |
AD | WENDOR DEWVICE PROFILE evTE D] inPUT | size [o] outeu | size | scan Com
01 |21h frrvendor L\Nild Card Device LStandard Fis] x4 x|=/1w0100 32 L1 OW0200 32 High T |MTP2210
0z |22h wwrryendor T |wild Card Device > |Standard I/O Te4 x| Ao 40 32 01 OWO240 32 High > |MTP2S00
| O3 I 1 I = =
| O | I 15 | = I
05 - - - - = -
| 06 I I = = I
| OF | I =) I (e = 1]
[o}:] = = - | = -




D.3 Registers

D.3 Registers

D.3.1

The register configurations for the MTP2900 Module and MTP2910 Module are given below.

MTP2900 Module

OWO0240 | (Reserved by system)
OW0241| (Reserved by system)
0owo0242 Command setting
Oowo0243 Set function
OL0244  Count presetting data
0OL0246 | Agreed detection value
Preset data of
0L0248 POSMAX turns
OL024A Zone output minimum
value
0L024C Zone output maximum
value
OL024E Speed 90|n0|d§nce
detection setting
Speed coincidence
0L0250 detection width
0L0252 Frequency comc@ence
detection setting
Frequency coincidence
0L0254 detection width
0L0256 Averagmg count
setting
0OL0258 System monitor

IW0140
IWO0141
IW0142
IW0143
IL0O144
ILO146

IL0148

ILO14A

ILO14C

ILO14E

IL0O150

IL0152

IL0O154

ILO156
ILO158

(Reserved by system)

(Reserved by system)

Status

(Reserved by system)

(Reserved by system)

Counter value

Pl latch value/
Interval value

(Reserved by system)

Current count value
after conversion

Pl latch value after
conversion/
Interval value after
conversion

Number of POSMAX
turns

Feedback speed

Detected frequency

Average frequency

System monitor

Sample Programs for MP2000 Series Machine Controller
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D.3.2 MTP2910 Module

D.3.2 MTP2910 Module

Ow0200
Oowo0201
Ow0202
OwW0203
Ow0204
OwW0205

OW0206

Oowo0207

Owo0208
Ow0209

OWO020A
Owo020B
OoLo20C

OL020E

Oowo0210
Oowo0211
owo0212
Oowo0213

Oowo0214

Owo0215

OwW0216
owo217

owo0218
Oowo0219
OL021A

oLo21C

(Reserved by system)

(Reserved by system)

Run command setting

Monitor selection

Function setting 3

(Reserved by system)

Motion command

Motion command
control flag

(Reserved by system)

Override

Bias speed

General-purpose DO

Speed reference
setting

Position reference
setting

Run command setting

Monitor selection

Function setting 3

(Reserved by system)

Motion command

Motion command
control flag

(Reserved by system)

Override

Bias speed

General-purpose DO

Speed reference
setting

Position reference
setting

IW0100
IW0101
IW0102
IW0103
IWO0104
IW0105

IW0106

IW0107

IW0108
IW0109

IWO10A
IW010B
ILO10C

ILO10E

IW0110
IWO0111
IW0112
IW0113

IW0114

IW0115

IW0116
IW0117

IW0118
IW0119
ILO11A

ILO11C

(Reserved by system)

(Reserved by system)

Run status

Monitor selection

Warning

Alarm

Motion command
response code

Motion command
status

(Reserved by system)

(Reserved by system)

Position management
status

General-purpose DI

Monitor 1

Monitor 2

Run status

Monitor selection

Warning

Alarm

Motion command
response code

Motion command
status

(Reserved by system)

(Reserved by system)

Position management
status

General-purpose DI

Monitor 1

Monitor 2




D.4 Execution Sequence

D.4 Execution Sequence

The sample program runs operation by repeating Operations 1, 2, and 3 as illustrated in the diagram below.

Pulses are output from the MTP2910 Module by using a POSING command and input to the MTP2900 Module.
The reference position of the MTP2910 Module is compared with the current position counter count value of the
MTP2900 Module.

Units: pulse
+1234567

Operation 1

Reference from 0 to +1234567
Operation 2
Reference from +1234567
to —1234567

—-1234567

Operation 3
Reference from —1234567

to0

Sample Program Execution Sequence

Sample Programs for MP2000 Series Machine Controller
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Appendix D Sample Programs for MP2000 Series Machine Controller

D.5.1 Initial Settings for MTP2900 and MTP2910 Modules, and Motion Program Repetitive Startup

D.5 Ladder Program and Motion Program Examples

D.5.1 Initial Settings for MTP2900 and MTP2910 Modules, and Motion Program
Repetitive Startup

Iy — IF =}
ooao SEO00001==true
ML-1
SETWY ﬂl—
0001 [W]Dest  DAWOOOOO
ML-2 [W|Data 00000
[ Width 00032

target position when error occurs

{ STORE Fas -
o0z [WWLF]Srz 00000 [WWLF]|Dest MLOOTOZ
ML-2

distributed position when error ocuurs

{ STORE b
0003 [WWLF]Sre hALOO102 [WWLF|Dest KLOO104
ML-2

counted position  when error occurs

{ STORE T
0o04 [WWLF]Sre hALOO104 [WWLF]Dest mLOO10B
ML-2
I3 — END_IF }
Q0os
ML-1

05 ) e G- )

000s
ML-1

0005
ML-1

0o11
ML-1

0014
ML-1

0oms
ML-2

00e
ML-2

initialization for necessary registers

sample ladder prograrm for MTP2910 and MTP2900

assignment of MTP2310 MY100 (32words)
assignment of MTP2900 [M¥140 (32words)

OYWW200 (32words)
OWy240 (32words)

check if MTP2910 ready

MTP2910 ready
DEOO0OOO0

[WLF]SrcA TAD100
[WLFISreE H2000

MTPZ2910 ready

set parameters for MTPZ910

set parameters for MTP2910

s

DEO0DOO0 DBO0000
|| (__TON[10ms] 2} {3
[WiSet 00300

[W]Count DYWOODO1

setting parametrs  star

set override to 100%

De0ooont DEQooo02 DEOOO320

| ¥ ¥

] _ Susiad

IF =

DBO00320==true
set speed to 4M

speed unit (™1000 pulsesimin)
{ STORE )

[WLF]Sre 0000240000

owerride unit

{1=0.01%)

[WLF|Dest OLOZ0C

{ STORE

b g

[WLF|Src 10000

[WLF|Dest OWO209

[ ML00102 ]
.../0009 HO1. 03/0006w
[ MLO0104 ]
.../0011 HO1. 03/0007w
[ ML00106 ]

HO1. 03/0008w

[ DB000000 ]
../0017 .../0039

[ DB000001 ]
.. /0021

[ DB000320 ]
.. /0024



D.5 Ladder Program and Motion Program Examples

Always OMN Sefvo an
SEO00004 DBO2020
fi
o7 b | s
NE2 select CPOS
0B02030
it
ouput 1
OB020B1
Y
e
output 2
DEB020B2
e
heg
output 3
DB020B3
i
e
TEy —— END IF }
003
M1
calling motion program repeatedly
MTF2210 ready mation program start
DEO00000 DEO00003
T AR O]
| | {__TON[10ms] &) £
0o24 []Zet 00350
ML-1 [ Count DWOO00Z2
motion program start start control of maotion program
DBOOO003 DEOOOO04 DEOO0110
|| - O
noz7
ML-1 motian run
DEO00100 DEOOO00S
||
| R s
R MSEE  Z)
003z [W]Program No. 00001
ML-1 [A]Data DADOO10
{ END }
0033
L1

[ DB000003 ]
.../0043

Sample Programs for MP2000 Series Machine Controller
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Appendix D Sample Programs for MP2000 Series Machine Controller
D.5.2 POSING Command of MTP2910 Module and Motion Program for Pulse Check by MTP2900 Module

D.5.2 POSING Command of MTP2910 Module and Motion Program for Pulse Check
by MTP2900 Module

oh2060=1; "set command to posiitioning

low 1b1060==1; "walt until response

B0

Elah-g4

B0

0lZ20e=1234567; "set target position for stepl

B0}

Elab-44

B0

low 1b1l0a0==1; "wait until end of stepl

B0

Ela}-gd

B0

1f mh100==0; "pulse check [(compare with count wvalue of MIPZ2900)
if 11146%(-1)<>1110c; "compare distributed pusle with count pulse
mh100=1; "set the MB100 if error

mll02=1110e; "save the target position

mll04=1110c; "save the distributed position

mll06=11146; "save the counted position

iend;

iend;

ol 20e=-1234567; "set target position for step?

Elab-g4

B0

Elab-g4

igw ib1l0al==1; "wait until end of step?

Elab-g4

B0}

Elab-gd

if mh100==0; "pulse check (compare with count value of MIFPZ2900)
1f 11146#%(-13<>1110c; "compare distributed pusle with count pulse
mh100=1; "set the MB100D if error

mll02=1110e; "save the target position

ml104=1110c; "sawve the distributed position

mll06=11146; "save the counted position

iend;

iend:;

olZ20e=0; "set target position for step3

E0X;

E0X;

80X ;

1ow 1hl0a0==1; "walt until end of step3d

80X ;

e0X;

80X ;

1f mb100==0; "pulse check (compare with count wvalue of MIPZ2900)
if 11146%(-1)14>1110c; "compare distributed pusle with count pulse
mh100=1; "set the MB100 if error

mll02=1i110e; "save the target position

ml104=1110c; "save the distributed position

mll06=11145; "save the counted position

iend;

iend;

end ;
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