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About this Manual

This manual describes the outline and communications connection methods for the message com-
munications that are used with an MP3000-series Machine Controller.

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

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

Using this Manual

& Basic Terms

Unless otherwise specified, the following definitions are used:

+ MP3000: A MP3200 or MP3300 Machine Controller

* MPE720: The Engineering Tool or a personal computer running the Engineering Tool
* PLC: A Programmable Logic Controller

» SND function: MSG-SND or MSG-SNDE function

* RCV function: MSG-RCV or MSG-RCVE function

€ Notation Rules for This Manual
« In this manual, the operation of MPE720 is described using screen captures of MPE720 version
7

« This manual was written under the assumption that message communications is performed
using the MP3200 and MP3300.

» The illustrations and screen captures used in this manual show either the MP3200 or MP3300.
Substitute the appropriate content for your controller as you read this manual.

€ Copyrights

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

 Ethernet is a registered trademark of the Xerox Corporation.

» Microsoft, Windows, Windows NT, and Internet Explorer are trademarks or registered trademarks
of the Microsoft Corporation.

« MECHATROLINK is a trademark of the MECHATROLINK Members Association.

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



& Visual Aids

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

Important

Indicates precautions or restrictions that must be observed.
Indicates alarm displays and other precautions that will not result in machine damage.

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

Term

Example

Information

Indicates operating or setting examples.

Indicates supplemental information to deepen understanding or useful information.

Related Manuals

The following table lists the related manuals. Refer to these manuals as required. Be aware of all
product specifications and restrictions to product application before you attempt to use any prod-

uct.
Category Manual Name Manual Number Contents

. Describes the functions of the MP3000-series
g;?gén&aoc%?;reognr\frzﬁgoo Machine Controllers and the procedures that
Svstem SIEP C880725 00 | are required to use the Machine Controller, from
Sétu Manual installation and connections to settings, pro-

P gramming, trial operation, and debugging.
Machine Controller MP3000 , . .

; Describes troubleshooting an MP3000-series
Basic Series MP3200/MP3300 SIEP C880725 01 Machine Controller.

functionality

Troubleshooting Manual

Machine Controller MP3000
Series MP3200
Product Manual

SIEP C880725 10

Describes the specifications and system config-
uration of the Basic Units in an MP3000-series
Machine Controller and the functions of the
CPU Unit.

Machine Controller MP3000
Series MP3300
Product Manual

SIEP C880725 21

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

Communications
functionality

Machine Controller MP2000
Series

Communication Module
User’s Manual

SIEP C880700 04

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

Machine Controller MP3000
Series

Communications

User’s Manual

SIEP C880725 12

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

Programming

Machine Controller MP3000
Series
Ladder Programming Manual

SIEP C880725 13

Describes the ladder programming specifica-
tions and instructions of MP3000-series
Machine Controller.

Engineering Tool

MPE720 Version 7 System
Integrated Engineering Tool
for MP2000/MP3000 Series
Machine Controller

User’s Manual

SIEP C880761 03

Describes how to operate MPE720 version 7.




Safety Precautions

€ Safety Information

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

tions that are provided.

A DANGER

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

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

/N\ CAUTION

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

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




& General Precautions

/\ WARNING

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

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

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

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

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

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

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

€ Storage and Transportation

/N\ CAUTION

® Do not store the product in any of the following locations.
» Locations that are subject to direct sunlight
» Locations that are subject to ambient temperatures that exceed the storage conditions
» Locations that are subject to ambient humidity that exceeds the storage conditions
» Locations that are subject to rapid temperature changes and condensation
» Locations that are subject to corrosive or inflammable gas
» Locations that are subject to excessive dust, dirt, salt, or metallic powder
» Locations that are subject to water, oil, or chemicals
» Locations that are subject to vibration or shock
There is a risk of fire, electrical shock, or device damage.

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

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

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

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




& Installation

/\ CAUTION

® Do not install the product in any of the following locations.
 Locations that are subject to direct sunlight
Locations that are subject to ambient temperatures that exceed the operating conditions
Locations that are subject to ambient humidity that exceeds the operating conditions
Locations that are subject to rapid temperature changes and condensation
Locations that are subject to corrosive or inflammable gas
Locations that are subject to excessive dust, dirt, salt, or metallic powder
Locations that are subject to water, oil, or chemicals
Locations that are subject to vibration or shock
There is a risk of fire, electrical shock, or device damage.

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

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

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

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

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

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

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

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

Vii
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€ Wiring

/\ CAUTION

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

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

® |n places with poor power supply conditions, ensure that the input power is supplied within the
specified voltage range.
There is a risk of device damage.
® Install breakers and other safety measures to provide protection against shorts in external wir-
ing.
There is a risk of fire.
® Provide sufficient shielding when using the product in the following locations.
» Locations that are subject to noise, such as from static electricity
» Locations that are subject to strong electromagnetic or magnetic fields
« Locations that are subject to radiation
» Locations that are near power lines
There is a risk of device damage.

® Configure the circuits to turn ON the power supply to the CPU Unit/CPU Module before the 24-
V 1/0 power supply. Refer to the following manuals for details on circuits.
(77 MP3000 Series MP3200 CPU Unit Instructions (Manual No.: TOBP C880725 16)

MP3000 Series MP3300 CPU Module Instructions (Manual No.: TOBP C880725 23)

If the power supply to the CPU Unit/CPU Module is turned ON after the external power supply, €.9.,
the 24-V I/0 power supply, the outputs from the CPU Unit/CPU Module may momentarily turn ON
when the power supply to the CPU Unit/CPU Module turns ON. This can result in unexpected oper-
ation that may cause injury or device damage.

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

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

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

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

Example of Separated Cables

Steel separator

I/O signal

cables in
Povg?r control
cable circuits

0000 0000




€ Operation

/\ CAUTION

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

® Implement interlock signals and other safety circuits external to the product to ensure safety in
the overall system even if the following conditions occur.
» Product failure or errors caused by external factors
» Shutdown of operation due to product detection of an error in self-diagnosis and the subsequent
turning OFF or holding of output signals

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

or damage to output transistors

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

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

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

€ Maintenance and Inspection

/N\ CAUTION

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

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

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

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

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

@ Disposal

® Dispose of the product as general industrial waste.
® Observe all local laws and ordinances when you dispose of used Batteries.

& Other General Precautions

® The products shown in the illustrations in this manual are sometimes shown without covers or
protective guards. Always replace the cover or protective guard as specified first, and then
operate the products in accordance with the manual.

® The illustrations that are 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 representa-
tive or one of the offices listed on the back of this manual.




@ Details of Warranty

B Warranty Period

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

B Warranty Scope

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

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

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

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

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

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

€ Limitations of Liability

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

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

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

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



€ Suitability for Use

« Itis the customer’s responsibility to confirm conformity with any standards, codes, or regulations
that apply if the Yaskawa product is used in combination with any other products.

» The customer must confirm that the Yaskawa product is suitable for the systems, machines, and
equipment used by the customer.

« Consult with Yaskawa to determine whether use in the following applications is acceptable. If use
in the application is acceptable, use the product with extra allowance in ratings and specifica-
tions, and provide safety measures to minimize hazards in the event of failure.

« Outdoor use, use involving potential chemical contamination or electrical interference, or use in conditions
or environments not described in product catalogs or manuals

» Nuclear energy control systems, combustion systems, railroad systems, aviation systems, vehicle systems,

medical equipment, amusement machines, and installations subject to separate industry or government
regulations
Systems, machines, and equipment that may present a risk to life or property
Systems that require a high degree of reliability, such as systems that supply gas, water, or electricity, or
systems that operate continuously 24 hours a day
+ Other systems that require a similar high degree of safety
Never use the product for an application involving serious risk to life or property without first
ensuring that the system is designed to secure the required level of safety with risk warnings and
redundancy, and that the Yaskawa product is properly rated and installed.
The circuit examples and other application examples described in product catalogs and manuals
are for reference. Check the functionality and safety of the actual devices and equipment to be
used before using the product.
* Read and understand all use prohibitions and precautions, and operate the Yaskawa product
correctly to prevent accidental harm to third parties.

® Specifications Change

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

Xi
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Overview

This chapter provides an overview of message communi-
cations.
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1.1 Message Communications Overview

Message Communications Overview

A controller can perforrm communications and exchange data with other controllers and periph-
eral devices by using message communications. Ethernet and serial communications are avail-
able as the communications paths.

There are two types of message communications: the MEMOBUS message communications
method and no-protocol communications method.

An overview of each of these communications methods is shown below.

_ MEMOBUS Message _ No-protocol _
Communications Method Communications Method
(m Protocol R (m Protocol R
* MEMOBUS » No-protocol
» Extended MEMOBUS communications
* MELSEC * No-protocol FD
* OMRON communications
\etc. Y. \_ Y.
(m Means N (m Means N
» Automatic reception * Message functions
* |/O message
communications
» Message functions
\_ % \_ %
Serial/Ethernet
L References for MEMOBUS Message References for No-Protocol
Description . .
Communications Communications
Overview IZ 1.2 MEMOBUS Message Communi- | g 1.3 No-Protocol Communications
cations Method on page 1-3 Method on page 1-6
Automatic . :
Reception I 2.1 Automatic Reception on page 2-2 | —
I/O Message I 2.21/0 Message Communications on | _
Communications page 2-3
Details | Message i 4 |-
Functions IZ 2.3 Message Functions on page 2-4
B _ I§ 3.1 No-Protocol Communications on
No-Protocol page 3-2
B _ IIZ 3.3 No-Protocol FD Communications
No-Protocol FD on page 3-19




1.2 MEMOBUS Message Communications Method

1.2.1 Protocols Implemented in MP-series Controllers

MEMOBUS Message Communications Method

The MEMOBUS message communications method refers to the method that performs commu-
nications using the protocols that are implemented in MP-series Controllers.

A program for performing communications may also not be required with this method. Even if a
program is required, communications is performed according to the implemented protocols, so
the user does not need to build communications rules into the program.

1.2.1

Protocols Implemented in MP-series Controllers

The following protocols are implemented in MP-series Controllers.
- MEMOBUS

Extended MEMOBUS

MELSEC A-compatible 1E frame

MELSEC A-compatible 1C frame

MELSEC QnA-compatible 3E frame

OMRON FINS

+ OMRON host link C mode

« TOYOPUC

- MODBUS/TCP

MEMOBUS Protocol

Use the MEMOBUS protocol to perform message communications with a remote device that
implements this protocol.

If automatic reception is used when the MP3000 is the slave, the MP3000 does not require a
communications program. However, the remote device requires a communications program.

If /O message communications is used when the MP3000 is the master, the MP3000 does not
require a communications program. However, this method allows the use of only M registers in
the remote device and communications with only one slave.

Message communications can be performed with the remote device without these restrictions
if you create a communications program on the MP3000.

Extended MEMOBUS protocol

Use the Extended MEMOBUS protocol to perform message communications with a remote
device that implements this protocol.

If automatic reception is used when the MP3000 is the slave, the MP3000 does not require a
communications program. However, the remote device requires a communications program.

If I/0 message communications is used when the MP3000 is the master, the MP3000 does not
require a communications program. However, this method allows the use of only M and G reg-
isters in the remote device and communications with only one slave.

Message communications can be performed with the remote device without these restrictions
if you create a communications program on the MP3000.

Overview
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1.2 MEMOBUS Message Communications Method

1.2.1 Protocols Implemented in MP-series Controllers

MELSEC A-Compatible 1E Frame (MC Protocol)

Use the MELSEC A-compatible 1E frame protocol when performing Ethernet communications
between the MP3000 and a Mitsubishi Q/A-series PLC.

If /O message communications is used when the MP3000 is the master, the a communications
program is not required on the MELSEC Q-series, but a communications program is required
on the MELSEC A-series.

Message communications can also be performed with the MELSEC (Q/A) if you create a com-
munications program on the MP3000.

If automatic reception is used when the MP3000 is the slave, the MP3000 does not require a
communications program.

MELSEC A-Compatible 1C Frame (MC Protocol)

Use the MELSEC A-compatible 1C frame protocol when performing serial communications
between the MP3000 and a Mitsubishi Q/A-series PLC.

When the MP3000 is the master, the MP3000 requires a communications program. The
MELSEC (Q/A) does not require a communications program. However, the A-series also
requires a communications setup program.

If automatic reception is used when the MP3000 is the slave, the MP3000 does not require a
communications program.

MELSEC QnA-Compatible 3E Frame (MC Protocol)

Use the MELSEC QnA-compatible 3E frame protocol when performing Ethernet communica-
tions (MC protocol communications) between the MP3000 and a Mitsubishi Q/QnA-series PLC.

If I/O message communications is used when the MP3000 is the master, the MP3000 and
MELSEC (Q/QnA) do not require a communications program.

Message communications can also be performed with the MELSEC (Q/QnA) if you create a
communications program on the MP3000. In this case, the MELSEC (Q/QnA) does not require
a communications program.

Select MELSEC A-compatible 1E frame when performing random access buffer communica-
tions or fixed buffer communications with the Q/QnA-series.

If automatic reception is used when the MP3000 is the slave, the MP3000 does not require a
communications program.

OMRON FINS Protocol

Use the OMRON FINS protocol when performing Ethernet communications between the
MP3000 and an OMRON PLC.

If automatic reception is used when the MP3000 is the slave, the MP3000 does not require a
communications program. However, the OMRON PLC requires a communications program.

If /O message communications is used when the MP3000 is the master, the MP3000 and
OMRON PLC do not require a communications program.

Message communications can also be performed with the OMRON PLC if you create a com-
munications program on the MP3000. In this case, the OMRON PLC does not require a com-
munications program.

OMRON Host Link C Mode

Use the OMRON host link C mode protocol when performing serial communications between
the MP3000 and an OMRON PLC.

If automatic reception is used when the MP3000 is the slave, the MP3000 does not require a
communications program. However, the OMRON PLC requires a communications program.

When the MP3000 is the master, the MP3000 and OMRON PLC require a communications
program.



1.2 MEMOBUS Message Communications Method

1.2.2 Communications Methods

TOYOPUC Protocol

Use the TOYOPUC protocol when performing Ethernet communications between the MP3000
and a JTEK TOYOPUC PLC.

If automatic reception is used when the MP3000 is the slave, the MP3000 does not require a
communications program. However, the JTEKT TOYOPUC PLC requires a communications
program.

I/O message communications cannot be used due to restrictions on registers.

When the MP3000 is the master, the MP3000 and JTEKT TOYOPUC PLC require a communi-
cations program.

MODBUS/TCP Protocol

The MODBUS/TCP protocol performs communications with MODBUS/RTU messages over an
Ethernet TCP/IP network.

Use the MODBUS/TCP protocol to perform Ethernet communications with a remote device
that implements this protocol.

If automatic reception is used when the MP3000 is the slave, the MP3000 does not require a
communications program.

If I/O message communications is used when the MP3000 is the master, the MP3000 does not
require a program for communications. However, this method allows the use of only M registers
in the remote device and communications with only one slave. Message communications can
be performed with the remote device without these restrictions if you create a communications
program on the MP3000.

1.2.2

Communications Methods

The MP3000 performs communications (exchanges messages) according to protocols
described in the previous section. The following three methods are available as methods for
performing communications with a remote device.

» Automatic Reception
Use this method when performing communications with a remote device and the MP3000
functions as the slave.

+ 1/0 Message Communications
Use this method when performing communications with a remote device and the MP3000
functions as the master.

* Message Functions

Use the message functions when the MP3000 requires a communications program. The SND
functions (MSG-SND and MSG-SNDE) are message functions used to send messages, and
the RCV functions (MSG-RCV and MSG-RCVE) are message functions used to receive mes-
sages.

Use the SND functions when performing communications and the MP3000 functions as the
master.

Use the RCV functions when performing communications and the MP3000 functions as the
slave.

Overview
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1.3 No-Protocol Communications Method

1.3.1 Protocols in No-Protocol Communications

No-Protocol Communications Method

The no-protocol communications method refers to the method that performs communications
using a protocol that is not implemented in MP-series Controllers.

With this communications method, the user must build the communications protocol for the
remote device in the ladder program.

131 Protocols in No-Protocol Communications
The protocol used in no-protocol communications is the protocol of the remote device.
There are two types of no-protocol communications, no-protocol (half duplex) and no-protocol
FD (full duplex). These types serve to control the physical layer.
No-Protocol
No-protocol communications is half-duplex communications. Sending and receiving cannot be
processed simultaneously.
No-Protocol FD
No-protocol FD communications is full-duplex communications. Sending and receiving can be
executed simultaneously.

132 Communications Methods

In no-protocol communications, the message functions are used to communicate with the
remote device.

The SND functions (MSG-SND and MSG-SNDE) are message functions used to send mes-
sages, and the RCV functions (MSG-RCV and MSG-RCVE) are message functions used to
receive messages.

Use the SND functions when sending data from the MP3000.
Use the RCV functions when receiving data on the MP3000.



1.4 Selecting a Communications Method for the Remote Device

1.4.1 For Ethernet Communications

m Selecting a Communications Method for the Remote Device

141 For Ethernet Communications
MP3000 | Communications Remote
Usage Method Device Protocol Method
« I/0 message communica-
Vo000 | Extended MEMOBUS tions
« MSG-SNDO
MEMOBUS MELSEC (A-compatible 1E)
message _ - I . .
9 Other man- | \;e 'SEG (QnA-compatible 3E) | * /O Message communica
Used as ufacturer’s tions
master PLC OMRON (FINS) « MSG-SNDO
MODBUS/TCP
. . « MSG-SNDO (no-protocol)
Device with ) - .
No-protocol unique Unique protocol gg%??gt‘g;%gﬂssgfo%/ag
protocol remote device.
MP2000 / « Automatic reception
MP3000 Extended MEMOBUS . MSG-RCVO
MEMOBUS Other man- | MELSEC (A-compatible 1E)
message ufacturer’s MELSEC (QnA-compatible 3E) | « Automatic reception
Used as PLC Touch | OMRON (FINS) - MSG-RCvO
slave panel MODBUS/TCP
. . + MSG-RCVO (no-protocol)
Device with | » Combine with MSG-SNDI if
No-protocol unique Unique protocol a response for the remote
protocol device is required.
142 For Serial Communications
MP3000 | Communications Remote
Usage Method Device Protocol Method
ME2000 7 | mMEmMOBUS - MSG-SNDO
MEMOBUS :
message Other man- | MELSEC (special protocol
Used as ufacturer’s | format 1) « MSG-SNDO
master PLC OMRON (host link mode)
, . « MSG-SNDO (no-protocol)
Device with | - Combine with MSG-RCVI if
No-protocol unique pro- | Unique protocol there is a response from the
tocol remote device.
MP2000 /
MP3000 MEMOBUS « MSG-RCVO
MEMOBUS -
message Other ma’n MELSEC (special protocol
ufacturer’s
Used as PLGC Touch format 1) - MSG-RCvO
slave panel OMRON (host link mode)
Device with + MSG-RCVO (no-protocol)
. . « Combine with MSG-SNDO if
No-protocol unique Unique protocol
protocol a response for the remote

device is required.

Overview
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1.5 Relationship between Communications Devices and Communications Modules

E Relationship between Communications Devices and Communications Modules

The following table shows the relationship between communications devices and communica-

1-8

tions modules.

The abbreviation for the communications device indicates the name of the Function Module
that supports Ethernet or serial communications.

Commu- | & munications Device | Communications
nications Product Model Connector Name
(Code) Module
Standard
CPU-301 (16 axes) JAPMC-CP3301-1-E
CPU-301 (32 axes) JAPMC-CP3301-2-E
CPU-302 (16 axes) JAPMC-CP3302-1-E
Ethernet (218IFD) Ethernet
CPU-302 (32 axes) JAPMC-CP3302-2-E
Ethernet
CPU-201 JEPMC-CP3201-E
CPU-202 JEPMC-CP3202-E
Ethernet (218IF) 218IF-01 JAPMC-CM2300-E 10Base-T
Ethernet (218IFB) 218IF-02 JAPMC-CM2302-E Ethernet
215AIF-01 MPLINK JAPMC-CM2360-E CND
215AIF-01 CP-215 JAPMC-CM2361
2171F-01 JAPMC-CM2310-E PORT, RS422/485
Serial (F;%‘?FZ)'C/ 422/485 218IF-01 JAPMC-CM2300-E
218IF-02 JAPMC-CM2302-E
PORT
260IF-01 JAPMC-CM2320-E
2611F-01 JAPMC-CM2330-E




MEMOBUS
Message Communi-
cations Method

The MP3000 implements a number of well known proto-
cols as standard.

Use these implemented protocols and the MP3000 can
communicate with a remote device without a communica-
tions program by using automatic reception and I/O mes-
sage communications. If a communications program is
required, the MP3000 can exchange data with a remote
device simply by using the message functions in the appro-
priate sequence.

Execution Timing of Automatic Reception . . .. ..

T ———
B Message Funtions ... 2

2.3.1 MSG-SNDE Function .....................
2.3.2 MSG-RCVE Function .................... 2—20

2.3.3 MSG-SND Function ..................... 2-34
234 MSG-RCVFunction...................... 2-42
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2.1 Automatic Reception

2.1.1 Execution Timing of Automatic Reception

Automatic Reception

Automatic reception allows message communications without using message receive functions
(RCV functions) in the ladder program when the MP3000 functions as the slave station. This
function cannot be used with the no-protocol communications method (no-protocol or no-pro-
tocol FD).

To use automatic reception, it must be configured in the detail definition settings of the Module
Configuration Definition Tab Page.

The following table shows the Communication Modules that can use automatic reception.

Module Name Communications Port Automatic Reception Number of Connections
PORT (RS-232 Supported 1
218IF-01 ORT (RS-232C) PP
10Base-T (218IF) Not supported -
PORT (RS-232C) Supported 1
218IF-02
Ethernet (218IFB) Not supported -
- S ted 1
217IF-01 PORT (RS-232C) upporte
RS422 / 485 Supported 1
- t 1
260IF-01 PORT (RS-232C) Supported
DeviceNet Not supported -
- 1
561IF-01 PORT (RS-232C) Supported
PROFIBUS Not supported -
CN1 (CP-215) Not supported -
215AIF-01
CN2 (RS-232C) Supported 1
CPU-301 (16 axes)
CPU-301 (32 axes)
CPU-302 (16 axes)
CPU-302 (32 axes) Ethernet (218IFD) Supported 10
CPU-201
CPU-202

Automatic reception is enabled by default on ports that can use automatic reception.

Refer to the “Communications Settings” section in each chapter for how to enable and disable
automatic reception.

Information N addition to automatic reception, RCV functions are also available as a communications
method when using the MP3000 as a slave.
The following lists the merits and demerits of RCV functions:
Merits
+ Offsets and writing ranges can be changed within the ladder program range.
» The communications processing results and communications status can be monitored
during debugging.
» Messages can be received faster than in the low-speed scan.
Demerits
» You must create a ladder program.
+ Scan execution time increases.

2.1.1

Execution Timing of Automatic Reception

The priority for processing of automatic reception is higher than the low-speed scan and lower
than the high-speed scan. For this reason, if there is no free time in the high-speed scan pro-
cessing time, response processing for automatic reception may be delayed. Additionally, if
there is no free time in the low-speed scan processing time, the execution time for low-speed
scan processing may increase.



2.2 1/0 Message Communications

I/0 Message Communications

With 1/0 message communications, the MP3000 functions as the master device and communi-
cates with PLCs and devices from other manufacturers.

Configure the I/0 message settings in the detail definition settings of the Module Configuration
Definition Tab Page only and messages can be sent without using send message functions
(SND functions) in the ladder program.

Data is exchanged with the remote device using O and | registers.
A maximum of two channels (two connections) are allowed.

The following table shows the Communication Modules that can use I/O message communica-

tions.
Module Name Communications Port c - Me§sage Number of Connections
ommunications
PORT (RS-232 Not rt -
218IF-01 ORT (RS-2320) ot supported
10Base-T (218IF) Not supported -
PORT (RS-232C) Not supported -
218IF-02
Ethernet (218IFB) Not supported -
PORT (RS-232 Not rt -
217IF-01 ORT (RS-2320) ot supported
RS422 / 485 Not supported -
PORT (RS-232C) Not supported -
260IF-01 -
DeviceNet Not supported -
PORT (RS-232 Not rt -
261IF-01 ORT (RS-2320) ot supported
PROFIBUS Not supported -
CN1 (CP-215) Not supported -
215AIF-01
CN2 (RS-232C) Not supported -
CPU-301 (16 axes)
CPU-301 (32 axes)
CPU-302 (16 axes)
CPU-302 (32 axes) Ethernet (218IFD) Supported 2
CPU-201
CPU-202

tions).

e@ 1. 1/0 message communications is one-to-one communications.

When using Communications protocol type: Extended MEMOBUS to communicate with an
MP-series Controller, you can only read and write hold registers.
Important When communicating with multiple remote devices or when you need to perform any opera-
tions other than reading and writing to hold registers, such as reading the states of coils and
input relays, and changing the states of coils, use the send message functions (SND func-

2. In I/0 message communications, a message is transmitted from separate ports if registers are
both read and written. Therefore, the connected remote device must have two connections to
receive both messages. (Excluding the OMRON FINS protocol.)
Changes made to the communications or connection parameters will become effective only
after the changes have been saved to flash memory and the power supply has been cycled.

3. The read data and write data in I/0O message communications is updated by the I/0 service of
the high-speed scan or low-speed scan. Updates are performed asynchronously with Ethernet
communications. Due to differences between the scan cycle and the cycle of message com-
munications on the communications path, all of the output data may not be sent to the Ether-
net communications path or all of the received data may not be reflected in the input data.

H MEMOBUS Message Communications Method
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2.3 Message Functions

Message Functions

Use the message functions when the MP3000 requires a communications program.

The MSG-SNDE and MSG-RCVE functions have been newly added to the MP3000 in addition
to the MSG-SND and MSG-RCV functions.

The MSG-SND and MSG-RCV functions are available for backward compatibility so that
MP2000-series communications programs can be used without modifications.

The MSG-SNDE and MSG-RCVE functions support the extended registers in the MP3000 and
access (R/W) to those extended registers.

The following table shows the message functions and applicable registers.

Register Name

MSG-SNDE and MSG-RCVE Instructions

MSG-SND and MSG-RCV Instructions

Register Range Access Register Range Access
System Registers | SW00000 to SW65534 RW - -
Data Registers GW000000 to GW2097151 RW - -
Output Registers | OW00000 to OW27FFF RW - -
Hold Registers MWO0000000 to MW1048575 | RW MWO000000 to MW0065534 RW
Input Registers IW00000 to IW27FFF R IW00000 to IWOFFFF R

Note: R: Read-only, RW: Readable/Writable



2.3 Message Functions
2.3.1 MSG-SNDE Function

2.3.1 MSG-SNDE Function

This function is the same as the MSG-SND function, but it supports the extended registers in
the MP3000 and access (R/W) to those extended registers.

Inputs and Outputs for the MSG-SNDE Function

Function MSG-SNDE
Name
. Sends a message to a remote station on the specified circuit of the communications device
Function . h , :
type. This function can be used with various protocols.
MSG-5SHOE
[E] Execute [B] Busy
? 7
[E] Abor t [B]lCamp late
? 7
[W]Daw-Twp IBIErrar
Function Y i
Definition 1wl pro-tue
[WlCir-Hao
?
[%W] Ch-Hao
?
[a] Param
7

I/O Definitions | No. Name D .VO . Meaning
esignation
1 Execute B-VAL Executes the transmission.
2 | Abort B-VAL Forces the transmission to end.
Communications device type
RS232C/422/485 (217IF) = 5,
3 | Dev-Typ -REG Ethernet (218IF) = 6,
Ethernet (218IFB, 218IFD) = 16
Communications protocol
MEMOBUS = 1,
4 | Pro-Typ -REG No-protocol communications 1 = 2,
No-protocol communications 2 = 3
Input Items
Circuit number
. ) RS232C/422/485 (2171F) = 1 to 16,
5 |CirNo -REG Ethernet (218IF) = 1 to 8,
Ethernet (218IFB, 218IFD) =1 t0 8
Communications buffer channel number
RS232C/422/485 (217IF) = 1,
6 | Ch-No -REG Ethernet (218IF) = 1 to 10,
Ethernet (218IFB, 218IFD) = 1 to 10
First address of parameter list
7 Param Address Input (MA, DA)
1 Busy B-VAL Processing.
Output Items 2 | Complete B-VAL Process completed.
3 Error B-VAL Error occurred.

& Execute

Specify the bit to use to execute the message transmission.
When the Execute Bit turns ON, the message will be sent.

Information

Keep the Execute Bit ON until the Complete or Error Bit turns ON. To send another message,

turn OFF the Execute Bit for at least one scan and then turn it ON again.

MEMOBUS Message Communications Method
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2.3 Message Functions

2.3.1 MSG-SNDE Function

¢ Abort

Specify the bit to use to abort the message transmission.

When the Abort Bit turns ON, the message transmission will be stopped unconditionally. The
Abort Bit takes precedence over the Execute Bit.

€ Dev-Typ (Communications Device Type)
Specify the type code of the communications device.

Communications Device

Type Code

RS232C/422/485 (217IF)

5

Ethernet (218IF)

6

Ethernet (218IFB, 218IFD)

16

€ Pro-Typ (Communications Protocol)
Specify the type code of the communications protocol.

Communications
Type Code Protocols Remarks
Select this type code when using the MEMOBUS message commu-
1 MEMOBUS nications method. MEMOBUS is automatically converted to the vari-
ous communications protocols inside the 218IFD.
> No-protocol communi- | This type code is not used with the MEMOBUS message communi-
cations 1 (unit: words) cations method.
3 No-protocol communi- | This type code is not used with the MEMOBUS message communi-
cations 2 (unit: bytes) cations method.

@ Cir-No (Circuit Number)

Specify the circuit number for the communications device.
Specify the same circuit number as displayed in the MPE720 Module Configuration Definition

Tab Page.
_____ . o [7] Tnpourt ~
12 218IFD 2\ 2= Gircuit Mol 1 Floupa 00 07FFIH] 2048
_____ . - [7] Tnpourt ~
13 [ svioa? g\ ol Gircuit Mol i 9000~ $TFFIH) 5 0800 - 0BFFLH] 1024
0 ESvRE2 |- Al Gircuit Mod 1 an00 - 47FF(H]  —emn U -— -—

The following table gives the valid circuit numbers.

Communications Device Valid Circuit Numbers
RS232C/422/485 (217IF) 1to 16
Ethernet (218IF) 1108
Ethernet (218IFB, 218IFD) 1to8

€ Ch-No (Communications Buffer Channel Number)
Specify the channel number of the communications buffer.
You can specify any channel number provided it is within the valid range.

Information

When executing more than one function at the same time, do not use the same channel
number for the same connection. You can use the same channel number as long as multiple
functions are not executed at the same time.



2.3 Message Functions

2.3.1 MSG-SNDE Function

The following table gives the valid channel numbers.

Communications Device Valid Channel Numbers
RS232C/422/485 (217IF) 1
Ethernet (218IF) 1to 10
Ethernet (218IFB, 218IFD) 1to 10

If the communications device is the 218IFD, there are 10 channels of communications buffers
available for both transmission and reception. Therefore, 10 connections may be used for
sending and receiving at the same time by using channels 1 to 10.

There must be as many MSG-SNDE or MSG-RCVE functions as the number of connections

Information !
used at the same time.

€ Param (First Address of Parameter List)
Specify the first address of the parameter list.

A total of 29 words starting from the specified first word are automatically used for the parame-
ter list. The parameter list is used by inputting function codes and relevant parameter data. It is
also where the process results and status are output.

A parameter list with the first address set to DA0000O is shown below.

Example

Parameter List

Registers Fooee vone een eue 0
DwWO00000 PARAMOO
DwO00001 PARAMO1
Dw00002 PARAMO2
DwO00003 PARAMO3
DwO00004 PARAMO4
DwWO00005 PARAMO5
DWO00006 PARAMO6
DwO00007 PARAMO7
Dw00023 PARAM23
DwW00024 PARAM24
DwW00025 PARAM25
DwO00026 PARAM26
Dw00027 PARAM27
Dw00028 PARAM28

€ Busy

Specify the bit that shows that the message transmission is in progress.
The Busy Bit is ON while a message transmission or abort is in progress.
Keep the Execute Bit or Abort Bit turned ON while the Busy Bit is ON.

¢ Complete

Specify the bit that shows when the message transmission has been completed.

The Complete Bit turns ON only for one scan when message transmission or forced abort pro-
cessing has been completed normally.

MEMOBUS Message Communications Method
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2.3 Message Functions

2.3.1 MSG-SNDE Function

& Error

Specify the bit that shows if an error occurred when sending the message.
When an error occurs, the Error Bit will turn ON only for one scan.

The following diagrams show timing charts for the bit I/0 items in the MSG-SNDE function.

« Normal Execution

To send another message, turn OFF
the Execute Bit for at least one scan
after the completion of processing.

Input: Execute

Input: Abort
Output: Busy
Output: Complete I—]

Output: Error

* When Execution Is Aborted

To send another message, turn OFF
the Execute Bit for at least one scan
after the completion of processing.

Input: Execute ‘ <>>

Input: Abort
Output: Busy
Output: Complete i_l

1 scan :H;
OQutput: Error

» Execution When an Error Occurs

To send another message, turn
OFF the Execute Bit for at least
one scan after the error occurs.

Input: Execute <l>

Input: Abort

Output: Busy

Output: Complete

Qutput: Error I—l

1scane> ——=t




2.3 Message Functions

2.3.1 MSG-SNDE Function

MSG-SNDE Function Parameters

The following table describes the contents of the addresses specified by the PARAM input

parameter to the MSG-SNDE function.

No.| 1/0 Meaning Description
00 Processing Result Gives the processing status.
01 Status Gives the status of the current function.
02 Detail Error Code,
Lower Word*
03 Detail Error Code,
%
Out- Upper Wfrd
04 | puts |Status 1 The content that is given depends on the communications
05 Status 2* medium.
06 Status 3*
o7 Status 4*
08 Status 5*
09 Status 6
10 Connection Number Specifies the remote station.
. Optional function. The content depends on the communica-
11 Option : ;
tions medium or protocol.
. Sets the function code for the function associated with read-
12 Function Code ing or writing.
13 Reserved for system. -
14 Remote Station Data Address,
Lower Word Sets the data address to read/write at the remote station. (Use
15 Remote Station Data Address, | word addresses for registers, bit addresses for relays or coils.)
Upper Word
16 Remote Station Register Type | Sets the register type to read/write at the remote station.
Inputs - : .
17 Data Size Sets the size of the data to read/write. (Use word sizes for reg-
isters, bit sizes for relays or coils.)
18 Remote CPU Module Number | Sets the CPU number at the remote station.
19 Reserved for system. -
Local Station Data Address, ) .
20 Lower Word Sets the data address to store read/write data in the local sta-
- tion. (U