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Introduction

Thank you for buying a Panasonic product. Before you use the product, please carefully read

the installation instructions and the user's manual, and understand their contents in detail to use

the product properly.

Types of Manual

e There are different types of user’s manual for the FP7 series, as listed below. Please refer to
a relevant manual for the unit and purpose of your use.

e The manuals can be downloaded from the Panasonic website:https://

industry.panasonic.com/global/en/downloads/?tab=manual.

Unit name or purpose of
use

Manual name

Manual code

FP7 Power Supply Unit

FP7 CPU Unit

FP7 CPU Unit User’s Manual
(Hardware)

WUME-FP7CPUH

FP7 CPU Unit Command Reference Manual

WUME-FP7CPUPGR

FP7 CPU Unit User’s Manual
(Logging Trace Function)

WUME-FP7CPULOG

FP7 CPU Unit User’'s Manual
(Security Function)

WUME-FP7CPUSEC

Instructions for Built-in
LAN Port

FP7 CPU Unit User’s Manual
(LAN Port Communication)

WUME-FP7LAN

FP7 CPU Unit User’'s Manual
(Ethernet Expansion Function)

WUME-FP7CPUETEX

FP7 CPU Unit User’'s Manual
(EtherNet/IP Communication)

WUME-FP7CPUEIP

Web Server Function Manual

WUME-FP7WEB

Instructions for Built-in
COM Port

FP7 Extension Cassette
(Communication)

(RS-232C / RS485 type)

FP7 Series User’s Manual
(SCU Communication)

WUME-FP7COM

FP7 Extension Cassette
(Communication)

(Ethernet Type)

FP7 Series User’s Manual
(Communication Cassette Ethernet Type)

WUME-FP7CCET

FP7 Extension (Function)
Cassette

Analog Cassette

FP7 Analog Cassette User’s Manual

WUME-FP7FCA

FP7 Digital Input / Output Unit

FP7 Digital Input / Output Unit User's Manual

WUME-FP7DIO

FP7 Analog Input Unit

FP7 Analog Input Unit User’s Manual

WUME-FP7AIH

FP7 Analog Output Unit

FP7 Analog Output Unit User’s Manual

WUME-FP7AOH

FP7 Thermocouple Multi-
analog Input Unit

FP7 RTD Input Unit

FP7 Thermocouple Multi-analog Input Unit
FP7 RTD Input Unit
User’s Manual

WUME-FP7TCRTD

FP7 Multi Input / Output Unit

FP7 Multi Input / Output Unit User’s Manual

WUME-FP7MXY

FP7 High-speed counter unit

FP7 High-speed Counter Unit User’s Manual

WUME-FP7HSC

WUME-FP7MCEC-09


https://industry.panasonic.com/global/en/downloads/?tab=manual
https://industry.panasonic.com/global/en/downloads/?tab=manual

3:3 L L I iz e Manual name Manual code
FP7 Pulse Output Unit FP7 Pulse Output Unit User’s Manual WUME-FP7PG
FP7 Positioning Unit FP7 Positioning Unit User’s Manual WUME-FP7POSP
E':I-: Serial Communication FP7 Series User’s Manual (SCU Communication) | WUME-FP7COM
FP7 Multi-wire Link Unit FP7 Multi-wire Link Unit User’s Manual WUME-FP7MW
FP7 Motion Control Unit FP7 Motion Control Unit User’s Manual WUME-FP7MCEC
PHLS System PHLS System User’s Manual WUME-PHLS
Programming Software FPWIN GRY Introduction Guidance WUME-FPWINGR?7
FPWIN GR7

SAFETY PRECAUTIONS

e To prevent accidents or personal injuries, please be sure to comply with the following items.
e Prior to installation, operation, maintenance and check, please read this manual carefully for proper use.

e Before using, please fully understand the knowledge related to the equipment, safety precautions and all
other precautions.

e Safety precautions are divided into two levels in this manual: Warning and Caution.

& WARNING | Incorrect operation may lead to death or serious injury.

e Take appropriate safety measures to the external circuit of the product to ensure the security of the whole
system in case of abnormalities caused by product failure or external.

e Do not use this product in areas with inflammable gases.
Otherwise it may lead to an explosion.
e Do not put this product into a fire.
Otherwise it could cause damage to the battery or other electronic parts.

A CAUTION/| Incorrect operation may lead to injury or material loss.

e To prevent the excessive exothermic heat or smoke generation of the product, a certain margin is required
for guaranteed characteristics and performance ratings of relative products.

e Do not decompose or transform it.

Otherwise it will lead to the excessive exothermic heat or smoke generation of the product.
e Do not touch terminal blocks during power-on.

Otherwise it may result in an electric shock.

e Set an emergency stop and interlock circuit in the external devices.

e Connect wires and connectors reliably.
Otherwise it may lead to the excessive exothermic heat or smoke generation of the product.

e Do not undertake construction (such as connection and disconnection) while the power supply is on.
It could lead to an electric shock.

e If the equipment is used in a manner not specified by the Panasonic, the protection provided by the
equipment may be impaired.

e This product has been developed/produced for industrial use only.

Copyright and Trademarks

e Panasonic Industry Co., Ltd. owns the copyright of this manual.
e Unauthorized copying of this document is strictly prohibited.

e EtherCAT® is a patented technology and registered trademark licensed by Beckhoff Automation GmbH in
Germany.
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e This product includes the following open-source software. Please refer to "Open Source Software License"
for information regarding open-source software (OSS).

e SDHC and the SD logo are trademarks of SD-3C, LLC.
e Other company and product names are trademarks or registered trademarks of their respective companies.

Handling Precautions

B |n this manual, the following symbols are used to indicate safety information that
must be observed.

Indicates an action that is prohibited or a matter that requires caution.

Indicates an action that must be taken.

Indicates supplemental information.

Indicates details about the subject in question or information useful to remember.

fieo

Procedure Indicates operation procedures.

Items Requiring Particular Attention

When using FP7 MC Unit in combination with Servo Amplifier A6B/A5B, please note the
followings.

B Wiring of Power Supply

To avoid influence of noise, keep the power supply systems of servo amplifier and PLC
separate.

B Connection of Over Limit Input

e In the system using FP7 MC Unit and Servo Amplifier AGB/A5B, limit switches are connected
to the general-purpose inputs (SI-MON3 and SI-MON4) of Servo Amplifier A6B/A5B to
enable the control by a high-order PLC (FP7 MC Unit).

e The POT/NOT input of the servo amplifier A6B/A5B cannot be used as the limit input of a
high-order PLC (FP7 MC Unit).

e For using the general-purpose inputs of the servo amplifier A6B/A5B (SI-MON3 and SI-
MON4) as the limit input of a high-order PLC (FP7 MC Unit), parameters of the servo
amplifier A6B/A5B and FP7 MC need to be changed. For details, refer to "4.5 Connection of
Limit and Near Home Switches".

B Operation when home return operation is performed

For the home return methods which are based on the home position (Z phase) (i.e. DOG
method 1, DOG method 3, Limit method 1, Z phase method and Stop-on-contact method 2), the
home return operation after shifting to the creep speed is controlled by the servo amplifier A6B/
A5B. During this operation, the high-order PLC (FP7 MC Unit) cannot control the operation.
Please design and evaluate the system to avoid any danger even after shifting to the creep
speed.

Glossary

To make explanations simple, abbreviations are used for the following terms.

WUME-FP7MCEC-09 v



Abbreviation

Name

Description

FP7 MC Unit

FP7 Motion Control Unit

The product name of the unit described in this manual.

CMI

Control Motion Integrator

The software for setting parameters of FP7 MC Unit.

As for the following terms, they are expressed differently in software, manuals and specification
concerning FP7 MC Unit and Servo Amplifiers A6B/A5B.

FP7 MC Unit

A6B/A5B Description

Station address

This shows the unit numbers allocated to slaves on
EtherCAT network. The left two terms have the same
meaning.

Station alias

General-purpose monitor
input

Five inputs of symbols SI-MON1 to SI-MONS5 are allocated
on the A6B/A5B side.

General-purpose input | -

On the FP7 MC Unit side, eight signals of A6B/A5B are
treated as "general-purpose input" and can be monitored
through the unit memory.

NOT, POT, HOME, SI-MON1 to SI-MON5

For using it in combination with FP7 MC Unit, SI-MON3 and
SI-MON4 are used as limit inputs. NOT and POT are not
used.

On the A6B/A5B side, one output of symbol EX-OUT1 is

General-purpose output allocated.

General-purpose
output

On the FP7 MC Unit side, one signal to A6B/A5B is treated
as "general-purpose output” and can be written through the
unit memory.

EX-OUT1:

Open Source Software License

This product includes the following Open source software.

Copyright (c) 1989 The Regents of the University of California.

Copyright (c) 1983, 1990, 1993 The Regents of the University of California.
Copyright (c) 1982, 1985, 1993 The Regents of the University of California.
Copyright (c) 1988, 1993 The Regents of the University of California.
Copyright (c) 1990, 1993 The Regents of the University of California.
Copyright (c) 1987, 1993 The Regents of the University of California.
Copyright (c) 1988 The Regents of the University of California.

Copyright (c) 1983, 1993 The Regents of the University of California.
Copyright (c) 1992, 1993 The Regents of the University of California.

(c) UNIX System Laboratories, Inc.

Copyright (c) 1994 The Regents of the University of California.

Copyright (c) 1989 The Regents of the University of California.

(c) UNIX System Laboratories, Inc.

Copyright (c) 1993 The Regents of the University of California.

e Copyright (c) 1982, 1986, 1989, 1993 The Regents of the University of California.

(c) UNIX System Laboratories, Inc.

e Copyright (c) 1992, 1993 The Regents of the University of California.

e Copyright
e Copyright

c) 1991, 1993 The Regents of the University of California.
c) 1988 University of Utah.

c) 1992, 1993 The Regents of the University of California.
c) 1989, 1993 The Regents of the University of California.

Copyright
Copyright

Py

Vi
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e Copyright (c) 1987, 1991, 1993 The Regents of the University of California.
e Copyright (c) 1982, 1986, 1993 The Regents of the University of California.
e Copyright (c) 1982, 1986, 1991, 1993, 1994 The Regents of the University of California.
(c) UNIX System Laboratories, Inc.
e Copyright (c) 1989, 1993 The Regents of the University of California.
(c) UNIX System Laboratories, Inc.
e Copyright (c) 1997 The NetBSD Foundation, Inc.
Copyright (c) 1997, 1998 The NetBSD Foundation, Inc.
Copyright (c) 1997,98 The NetBSD Foundation, Inc.
Copyright (c) 2000 The NetBSD Foundation, Inc.
Copyright (c) 2001 The NetBSD Foundation, Inc.
Copyright (c) 1996 The NetBSD Foundation, Inc.
Copyright (c) 1998 The NetBSD Foundation, Inc.
Copyright (c) 2000, 2001 The NetBSD Foundation, Inc.
Copyright (c) 1998, 2000 The NetBSD Foundation, Inc.
Copyright (c) 1998, 1999 The NetBSD Foundation, Inc.
Copyright (c) 1991, 1993, 1994 The Regents of the University of California.
Copyright (c) 1997 Christos Zoulas.
Copyright (c) 1994 Winning Strategies, Inc.
Copyright (c) 1990, 1993 The Regents of the University of California.
Copyright (c) 1982, 1986, 1990, 1993 The Regents of the University of California.
Copyright (c) 1995, 1996, 1997, and 1998 WIDE Project.
Copyright (c)1999 Citrus Project,
Copyright (c) 1999, 2000 The NetBSD Foundation, Inc.
e Copyright (c) 1991-2, RSA Data Security, Inc. Created 1991.
e Copyright (c) 1995, 1996 Carnegie-Mellon University.

These are distributed with an expectation that they are useful by themselves, but Panasonic
makes no warranty, including implied warranty of MERCHANTABILITY or FITNESS FOR
SPECIAL PURPOSE. For details, refer to the following License Terms of Conditions.

This product is equipped with an eT-Kernel™ Compact real-time operating system made by
eSOL Co., Ltd. Et-Kernel is a trademark of eSOL Co., Ltd.

Copyright (c) 1989 The Regents of the University of California. All rights reserved.
Redistribution and use in source and binary forms are permitted provided that the above copyright notice and
this paragraph are duplicated in all such forms and that any documentation,

advertising materials, and other materials related to such distribution and use acknowledge that the software
was developed by the University of California, Berkeley. The name of the University may not be used to endorse
or promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED "AS IS" AND WITHOUT ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE.

Copyright (c) 1983, 1990, 1993 The Regents of the University of California. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the University of California, Berkeley and its contributors.
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4. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT,
INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

*

* Portions Copyright (c) 1993 by Digital Equipment Corporation.

* Permission to use, copy, modify, and distribute this software for any

* purpose with or without fee is hereby granted, provided that the above

* copyright notice and this permission notice appear in all copies, and that

* the name of Digital Equipment Corporation not be used in advertising or

* publicity pertaining to distribution of the document or software without

* specific, written prior permission.

* THE SOFTWARE IS PROVIDED "AS IS" AND DIGITAL EQUIPMENT CORP. DISCLAIMS ALL

* WARRANTIES WITH REGARD TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES
* OF MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL DIGITAL EQUIPMENT

* CORPORATION BE LIABLE FOR ANY SPECIAL, DIRECT, INDIRECT, OR CONSEQUENTIAL

* DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR

* PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

* ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
* SOFTWARE.

*/

Copyright (c) 1982, 1985, 1993 The Regents of the University of California. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the University of California, Berkeley and its contributors.

4. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.
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Copyright (c) 1988, 1993 The Regents of the University of California. All rights reserved.

Redistribution and use in source and binary forms, with or without maodification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the University of California, Berkeley and its contributors.

4. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

Copyright (c) 1990, 1993 The Regents of the University of California. All rights reserved.
This code is derived from software contributed to Berkeley by Chris Torek.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the University of California, Berkeley and its contributors.

4. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

Copyright (c) 1987, 1993 The Regents of the University of California. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the

following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:
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4.

This product includes software developed by the University of California, Berkeley and its contributors.

Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

Copyright (c) 1988 Regents of the University of California. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1.

2.

4.

Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the University of California, Berkeley and its contributors.

Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

Copyright (c) 1983, 1993 The Regents of the University of California. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1.

2.

4.

Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the University of California, Berkeley and its contributors.

Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE

FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
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OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

Copyright (c) 1992, 1993 The Regents of the University of California. All rights reserved.
(c) UNIX System Laboratories, Inc.

All or some portions of this file are derived from material licensed to the University of California by American
Telephone and Telegraph Co. or Unix System Laboratories, Inc. and are reproduced herein with the permission
of UNIX System Laboratories, Inc.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the University of California, Berkeley and its contributors.

4. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

Copyright (c) 1994 The Regents of the University of California. All rights reserved.
This code is derived from software contributed to Berkeley by Andrew Hume of AT&T Bell Laboratories.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the University of California, Berkeley and its contributors.

4. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE

FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
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SUCH DAMAGE.

Copyright (c) 1989 The Regents of the University of California. All rights reserved.
(c) UNIX System Laboratories, Inc.

All or some portions of this file are derived from material licensed to the University of California by American
Telephone and Telegraph Co. or Unix System Laboratories, Inc. and are reproduced herein with the permission
of UNIX System Laboratories, Inc.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the University of California, Berkeley and its contributors.

4. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

Copyright (c) 1993 The Regents of the University of California. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the University of California, Berkeley and its contributors.

4. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

Copyright (c) 1982, 1986, 1989, 1993 The Regents of the University of California. All rights reserved.
(c) UNIX System Laboratories, Inc.

All or some portions of this file are derived from material licensed to the University of California by American
Telephone and Telegraph Co. or Unix System Laboratories, Inc. and are reproduced herein with the permission
of UNIX System Laboratories, Inc.
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Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the University of California, Berkeley and its contributors.

4. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

Copyright (c) 1992, 1993 The Regents of the University of California. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the University of California, Berkeley and its contributors.

4. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

Copyright (c) 1991, 1993 The Regents of the University of California. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the University of California, Berkeley and its contributors.
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4. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

Copyright (c) 1988 University of Utah.
Copyright (c) 1992, 1993 The Regents of the University of California. All rights reserved.

This code is derived from software contributed to Berkeley by the Systems Programming Group of the
University of Utah Computer Science Department and Ralph Campbell.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the University of California, Berkeley and its contributors.

4. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE

ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE

FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL

DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Copyright (c) 1989, 1993 The Regents of the University of California. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the University of California, Berkeley and its contributors.

4. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE

FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
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DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

Copyright (c) 1987, 1991, 1993 The Regents of the University of California. All rights reserved.

Redistribution and use in source and binary forms, with or without maodification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the University of California, Berkeley and its contributors.

4. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

Copyright (c) 1982, 1986, 1993
The Regents of the University of California. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the University of California, Berkeley and its contributors.

4. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

Copyright (c) 1982, 1986, 1991, 1993, 1994 The Regents of the University of California. All rights reserved.
(c) UNIX System Laboratories, Inc.
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All or some portions of this file are derived from material licensed to the University of California by American
Telephone and Telegraph Co. or Unix System Laboratories, Inc. and are reproduced herein with the permission
of UNIX System Laboratories, Inc.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the University of California, Berkeley and its contributors.

4. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

Copyright (c) 1989, 1993 The Regents of the University of California. All rights reserved.
(c) UNIX System Laboratories, Inc.

All or some portions of this file are derived from material licensed to the University of California by American
Telephone and Telegraph Co. or Unix System Laboratories, Inc. and are reproduced herein with the permission
of UNIX System Laboratories, Inc.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the University of California, Berkeley and its contributors.

4. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE

ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE

FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL

DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Copyright (c) 1997 The NetBSD Foundation, Inc. All rights reserved.
This code is derived from software contributed to The NetBSD Foundation by Klaus Klein.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:
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1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the NetBSD Foundation, Inc. and its contributors.

4. Neither the name of The NetBSD Foundation nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE NETBSD FOUNDATION, INC. AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED

TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE FOUNDATION OR CONTRIBUTORS
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

Copyright (c) 1997, 1998 The NetBSD Foundation, Inc. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the NetBSD Foundation, Inc. and its contributors.

4. Neither the name of The NetBSD Foundation nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE NETBSD FOUNDATION, INC. AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED

TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE FOUNDATION OR CONTRIBUTORS
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

Copyright (c) 1997,98 The NetBSD Foundation, Inc. All rights reserved.
This code is derived from software contributed to The NetBSD Foundation by J.T. Conklin.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the NetBSD Foundation, Inc. and its contributors.

4. Neither the name of The NetBSD Foundation nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.
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THIS SOFTWARE IS PROVIDED BY THE NETBSD FOUNDATION, INC. AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED

TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE FOUNDATION OR CONTRIBUTORS
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

Copyright (c) 2000 The NetBSD Foundation, Inc. All rights reserved.

This code is derived from software contributed to The NetBSD Foundation by Dieter Baron and Thomas
Klausner.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the NetBSD Foundation, Inc. and its contributors.

4. Neither the name of The NetBSD Foundation nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE NETBSD FOUNDATION, INC. AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED

TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE FOUNDATION OR CONTRIBUTORS
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

Copyright (c) 2001 The NetBSD Foundation, Inc. All rights reserved.
This code is derived from software contributed to The NetBSD Foundation by Klaus Klein.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the NetBSD Foundation, Inc. and its contributors.

4. Neither the name of The NetBSD Foundation nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE NETBSD FOUNDATION, INC. AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED

TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE FOUNDATION OR CONTRIBUTORS
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
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SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

Copyright (c) 1996 The NetBSD Foundation, Inc. All rights reserved.
This code is derived from software contributed to The NetBSD Foundation by J.T. Conklin.

Redistribution and use in source and binary forms, with or without maodification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the NetBSD Foundation, Inc. and its contributors.

4. Neither the name of The NetBSD Foundation nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE NETBSD FOUNDATION, INC. AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED

TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE FOUNDATION OR CONTRIBUTORS
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

Copyright (c) 1998 The NetBSD Foundation, Inc. All rights reserved.
This code is derived from software contributed to The NetBSD Foundation by Klaus Klein.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the NetBSD Foundation, Inc. and its contributors.

4. Neither the name of The NetBSD Foundation nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE NETBSD FOUNDATION, INC. AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED

TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE FOUNDATION OR CONTRIBUTORS
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

Copyright (c) 2000, 2001 The NetBSD Foundation, Inc. All rights reserved.
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This code is derived from software contributed to The NetBSD Foundation by Jun-ichiro itojun Hagino and by
Klaus Klein.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the NetBSD Foundation, Inc. and its contributors.

4. Neither the name of The NetBSD Foundation nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE NETBSD FOUNDATION, INC. AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED

TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE FOUNDATION OR CONTRIBUTORS
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

Copyright (c) 1998, 2000 The NetBSD Foundation, Inc. All rights reserved.
This code is derived from software contributed to The NetBSD Foundation by Klaus J. Klein.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the NetBSD Foundation, Inc. and its contributors.

4. Neither the name of The NetBSD Foundation nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE NETBSD FOUNDATION, INC. AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED

TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE FOUNDATION OR CONTRIBUTORS
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

Copyright (c) 1998, 1999 The NetBSD Foundation, Inc. All rights reserved.
This code is derived from software contributed to The NetBSD Foundation by Klaus Klein.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the

following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.
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3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the NetBSD Foundation, Inc. and its contributors.

4. Neither the name of The NetBSD Foundation nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE NETBSD FOUNDATION, INC. AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED

TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE FOUNDATION OR CONTRIBUTORS
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

Copyright (c) 1991, 1993, 1994 The Regents of the University of California. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the University of California, Berkeley and its contributors.

4. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

Copyright (c) 1997 Christos Zoulas. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by Christos Zoulas.

4. The name of the author may not be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR "AS IS" AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
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INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Copyright (c) 1994 Winning Strategies, Inc. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by Winning Strategies, Inc.

4. The name of the author may not be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR "AS IS" AND ANY EXPRESS OR

IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,

INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Copyright (c) 1990, 1993
The Regents of the University of California. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

Copyright (c) 1982, 1986, 1990, 1993 The Regents of the University of California. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.
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2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

Copyright (c)1999 Citrus Project, All rights reserved.

Redistribution and use in source and binary forms, with or without maodification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

Copyright (c) 1999, 2000 The NetBSD Foundation, Inc. All rights reserved.
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This code is derived from software contributed to The NetBSD Foundation by Julian Coleman.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgment:

This product includes software developed by the NetBSD Foundation, Inc. and its contributors.

4. Neither the name of The NetBSD Foundation nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE NETBSD FOUNDATION, INC. AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED

TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE FOUNDATION OR CONTRIBUTORS
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

Copyright (C) 1991-2, RSA Data Security, Inc. Created 1991. All rights reserved.
License to copy and use this software is granted provided that it is identified as the "RSA Data Security, Inc.
MD4 Message-Digest Algorithm" in all material mentioning or referencing this software or this function.

License is also granted to make and use derivative works provided that such works are identified as "derived
from the RSA Data Security, Inc. MD4 Message-Digest Algorithm" in all material mentioning or referencing the
derived work.

RSA Data Security, Inc. makes no representations concerning either the merchantability of this software or the
suitability of this software for any particular purpose. It is provided "as is" without express or implied warranty of
any kind.

These notices must be retained in any copies of any part of this documentation and/or software.
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1.1 Functions of Motion Control Unit

1.1 Functions of Motion Control Unit

1.1.1 Functions of Unit

Control FPWIN GR7 PANATERM
Control Motion Integrator

usB usB
ABGB/A5B AGB/A5B AGB/A5B

FP7 MC

7 s

B Controlling Servo Motor MINAS A6B/A5B series through EtherCAT

FP7 Motion Control Unit (hereafter FP7 MC Unit) adopts EtherCAT communication and controls
servo motors. It achieves wiring saving by network connection and high-speed control.

e EtherCAT is a registered trademark of Beckhoff Automation Gmbh in Germany and a
technology protected by a patent.

B Setting using dedicated software "Control Motion Integrator"

Dedicated software "Control Motion Integrator” (sold separately) is provided for easily
configuring the setting of EtherCAT communication and parameters of position control.

1.1.2 List of Models

B  Control unit

Product name Max. number of control axes Product no.
. . 16 axes/unit AFP7MC16EC
FP7 Motion Control Unit
(Abbreviated name: FP7 MC | 32 axes/unit AFP7MC32EC
Unit
) 64 axes/unit AFP7MCG64EC

B Related software

Product name Application Product no.
Programming software This software is used for configuring the whole For the latest information,
Control FPWIN GR7 FP7 system and creating user programs. see our web site.
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1.1 Functions of Motion Control Unit

Product name

Application

Product no.

Software Control Motion

This software is used for configuring FP7 MC Unit
and monitoring the state.

o EtherCAT communication parameters

For the latest information,

Integrator see our web site.
9 e Setting of Positioning Parameters
e Configuring positioning tables
Key Unit For installing a USB port (Note 3) AFPSMTKEY

Setup support software
PANATERM

This software is used for setting parameters and
monitoring the states of Servo Amplifier A6B/A5B
series.

For the latest information,
see our web site.

(Note 1)  For the latest information on Control FPWIN GR7 and Control Motion integrator, see the following web

site.

https://industry.panasonic.com/global/en/downloads/?tab=software

(Note 2)  For the latest information on PANATERM, see the following web site.

https://industry.panasonic.com/global/en/products/fasys/plc/

(Note 3)  All the functions of Control Motion Integrator can be used free of charge for 60 days after the
installation. For using the "EtherCAT communication setting" function continuously after the elapse of
60 days, the key unit should be installed.

B Required files for EtherCAT communication

The setup information (ESI files) required for EtherCAT communication is included in the
installation data of software "Control Motion Integrator".

'm

e ESI (EtherCAT Slave Information)

WUME-FP7MCEC-09
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1.2 Restrictions

1.2 Restrictions

1.2.1 Supported Functions

FP7 MC Unit is designed in conformity with the specifications and standard of EtherCAT®,
however, FP7 MC Unit supports the items listed in the following table only.

B Comparison with EtherCAT specifications

Item EtherCAT specifications Supported items by FP7 MC Unit

Transmission system | 100BASE-TX: Same as on the left.

Baud rate 100 Mbps Same as on the left.

;jl'ir:tr;r;iession Max. 100 m between nodes Same as on the left.

Transmission cable | STP cable, category 5/5e Always use a cable of category 5e or higher.
Topology Line, Daisy chain, Star, Tree Daisy chain (without branch)

Connected slave EtherCAT-compatible devices Panasonic AC Servo Motor A6B/A5B series

(Note 1) (Note 2) (Note 3) S-LINK V Gateway Controller SL-VGU1-EC series

AFP7MC16EC: 1 to 144
No. of connected (Servo/Encoder: Max. 16, Others: 128)
slaves 65535 AFP7MC32EC: 1 to 160
(Note 4) (Servo/Encoder: Max. 32, Others: 128)
AFP7MCG64EC: 1 to 192
(Servo/Encoder: Max. 64, Others: 128)

(Note 1) The A6B series and SL-VGU1-EC series are supported by FP7 MC Unit Ver.1.2 and later.

(Note 2) More than one A6B or A5B should exist on a network. Also, the mixed connection of A6B and A5B is
available.

(Note 3) Hubs for EtherCAT and Ethernet cannot be used.

(Note 4)  As for Encoder, only the operation of the encoder input terminal GX-EC0211 made by Omron
Corporation has been confirmed.

H Control mode

Supported function of . .
Control mode of EtherCAT AGB/ASB Supported items by FP7 MC Unit
The cyclic position control mode (csp) is used
Cyclic position control mode (csp) | Supported when using it in combination with FP7 MC
Unit.
Profile position control mode (pp) | Unsupported Only the home return position control mode
- (Method33/34/37) is supported. The cyclic
Home return position control Supported position control mode (csp) is used when
mode (hm) using it in combination with FP7 MC Unit.
Interpolation position control mode When using it in combination with FP7 MC
(ip) P P Unsupported Unit, FP7 MC Unit performs the interpolation
P control.
Cyclic speed control mode (csv)
- Supported Unsupported
Profile speed control mode (pv)
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1.2 Restrictions

Control mode of EtherCAT

Supported function of
A6B/A5B

Supported items by FP7 MC Unit

Cyclic torque control mode (cst)

Profile torque control mode (tq)

1.2.2 Restrictions by Power Consumption in FP7 System

The unit has the following internal current consumption. Make sure that the total current
consumption is within the capacity of the power supply with consideration of all other units used

in combination with this unit.

Name Product no. Consumption current
AFP7MC16EC

FP7 Motion Control Unit AFP7MC32EC 180 mA or less
AFP7MCG64EC

1.2.3 Applicable Versions of FPWIN GR7 and FP7 Units

For using FP7 MC Unit, the following versions of FPWIN GR7 and units are required.

Item

Applicable versions

Programming tool software
Control FPWIN GR7

Ver.2.12 or later

FP7 CPU Unit

There is no restriction on the ve

rsion.

For using the EC packet monito!

r function of FP7 MC Unit, use FP7 CPU Unit

(Ethernet function- built-in type).

For using the time chart function of FP7 MC Unit, the following version of a

CPU unit is required.
CPS4*/CPS3*: Ver.4.40 or later,

CPS2: Ver.1.40 or later

WUME-FP7MCEC-09
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1.3 System Configuration

1.3 System Configuration

1.3.1 System configuration example

The following figure shows the example of the configuration of one axis when using over limit
switches and a near home switch.

O~

B Configuration of devices

No. Item Description

The above figure shows the minimum configuration that FP7 CPU Unit,

nit and an end unit are combined. For nit, the units
(1) FP7 FP7 MC Unit and d unit bined. For FP7 MC Unit, th it
for 16 axes, 32 axes, and 64 axes are available.

Shielded twisted pair (STP) | FP7 MC Unit and Servo Amplifier A6B/A5B are connected with a
cable shielded twisted pair (STP) cable.

@)

3) Servo amplifier A6GB/A5B The units of the number of required axes are connected.

The over limit switches are connected to the servo amplifier. When
using the servo amplifier in combination with FP7 MC Unit, the over

“) Over limit switch limit switches are connected to the terminals allocated to the general-
purpose monitor inputs of the servo amplifier (SI-MON3/SI-MON4).
5) Near home switch The near home switch is connected to the servo amplifier. It is

connected to the terminal allocated to the near home input (HOME).

1.3.2 Type of Software

The following three software are used for using the system combining FP7 MC Unit and Servo
Amplifier AGB/A5B.
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1.3 System Configuration
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Application:

This software is used for setting parameters of
FP7 MC Unit, monitoring the state and test
operations.

e Setting of EtherCAT communication
parameters

e Setting of Positioning Parameters
e Setting of positioning tables, etc.

Download destination:
FP7 MC Unit

Connection with the Unit:
Connect to the USB port of FP7 CPU Unit

Application:
This software is used for configuring the whole
FP7 system and creating user programs.
Download destination:
FP7 CPU Unit

Connection with the Unit:
Connect to the USB port of FP7 CPU Unit

Application:
This software is used for setting parameters
and monitoring the states of Servo Amplifier
ABB/A5B series.

Download destination:
Servo amplifier AGB/A5B

Connection with the Unit:

Connect to the USB port of Servo Amplifier
ABB/A5B.
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1.4 Mechanism of Processing

1.4 Mechanism of Processing

1.4.1 Schematic View

FP7 CPU FP7 MC A6B/A5B
CPU Config. X0: Link establishment
I/O map |
| e}
o0 000
YO0: System stop
EtherCAT communication
Update cycle 5 00us-4000us
User program uMm
Input control area i
Input P! MC unit
H— processing Busy, Done, Error flag
Operation Slave
H— Output control area proceasrtsing processing
Start, Stop, Servo on/off P
[
UM --1
Communication :
parameters
L Output :
processing Positioning parameters "
1
Positioning tables !
Polwer on
(XX NN ‘
FROM
P PN PN
FPWIN GR7 CMI PANATERM

1.4.2 Operation When Power Supply Turns On

e FP7 MC Unit reads the "parameters for FP7 MC Unit" stored in the FROM (FlashROM)
within the unit and sets them in the memory areas within the unit.

e FP7 MC Unit starts the communication with the slaves (servo amplifiers) connected to
EtherCAT. Once the links with the slaves (servo amplifiers) are established, it is notified to
FP7 CPU Unit by the input relay (X0).

e \When the mode setting switch is set to RUN mode, FP7 CPU Unit checks that the state of
the FP7 system is correct, switches the mode to RUN mode, and executes user programs.
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1.4 Mechanism of Processing

1.4.3 Start/Stop by User Programs

e For FP7 MC Unit, main /O signals to execute various controls (such as positioning, JOG
operation, home return, and stop) are allocated to the unit memories (UM).

e In the unit memories (UM) "output control area", request signals to perform start and stop
controls are allocated. In the unit memories "Input control area", flags such as busy flag and
error flag to check the start conditions are allocated.

e FP7 MC Unit controls operations by reading or writing data from or to these unit memories.
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2.1 Names and Functions of Parts

2.1 Names and Functions of Parts

2.1.1 Names and Functions of Parts

O—
@—_|

@\ EthercAT~

ﬁ/®

R

s

i
/©

B Names and Functions of Parts

No.

Name

Function

(1)

Operation Monitor
LEDs

Indicates the state of EtherCAT communication, the occurrence states of unit's
errors and alarms.

(2) Card cover An SD memory card slot is located under the cover.
Card slot An SD memory card is inserted.
COPY switch This is provided for expansion. Use the switch at the factory default (lower side)

as it is.

Memory selector
switch

This is provided for expansion. Use the switch at the factory default (lower side)
asitis.

©)

Network connector
(RJ45)

This is the connector for connecting to EtherCAT.

4)

DIN hook

This hook is used to install the unit on a DIN rail.

®)

Unit connector

Connects the internal circuits between units.

6)

Mode setting switch

This switch is used for the system. Use this at the factory default (nos.1-3: ON,
no.4: OFF) as it is.

)

Fixing hook

This hook is used to fix units.

2-2
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2.1 Names and Functions of Parts

2.1.2 Operation Monitor LEDs

MC64EC
ECRUN - .
ECERR * CARD * ERR *
ECL/A - COPY -+ ALM -
Code ::olo Status Description
- Blue | ON Turns on when the power is supplied to the unit.
OFF INIT state
— - Indicates the state of the ESM
ECRUN | Gree [ Blinking Pre-Operational state (EtherCAT State Machine) of
n Single flash Safe-Operational state EtherCAT communication. Refer
to the next page for details.
ON Operational state
OFF No error ; ;
EC ERR Red Indlcates. ertr.ors in EtherCAT
ON EtherCAT communication error communication.
OFF LINK is not established.
EC LA Gree | Flickering I;El)l:eKivl:destabllshed. Datais sent/ Indicates the LINK state of
n ) EtherCAT communication.
LINK is established. Data is not sent/
ON )
received.
s Gree | ON SD memory card is being accessed.
[SD]
n OFF Other numbers
CARD nGree (Reserved for system)
COPY nGree (Reserved for system)
ON Unit error occurs.
ERR Red | Flickering Unit warning occurs.
OFF Other numbers
ON Unit alarm occurs.
ALM Red
OFF Other numbers
(Note 1)  Blinking and single flash of EC RUN are activated as below.

Blinking

Single flash

Approx.200ms

| >
Approx.200ms

| 4—-| 4—— Approx.1,000ms =——p-|

Approx.200ms

WUME-FP7MCEC-09
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2.1 Names and Functions of Parts

2.1.3 ESM (State Transition Diagram)

Init

(IP)

A
(P1)

(Sh

Pre-Operational

A

(Qn (PS)" (SP)
(OP) Safe-Operational
SO oS *
(S0)  (08)
Operational
(Note 1) Reference: Created by us based on "Operating principle of EtherCAT" issued by ETG
sgn?munic Y A
ESM state ation communic | communic o
(Abbr.) ation ation Description
. Send/ (S—M) (M—S)
Receive
_ Not Not Not Tht_a §tate that the communication part is bemg_
Init available available available initialized and data cannot be sent/received using
SDO (Mailbox) and PDO.
Pre-Operational Available | Not Not The state that data can be sent/received using
(PreOP) available available SDO (Mailbox).
Safe-Operational Not The state that data can be sent/received using
Available Available . SDO (Mailbox) and data can be sent (from slaves
available
(SafeOP) to master) using PDO.
Operational ) ) ) The state that data cannot be sent/received using
(OP) Available Available Available SDO (Mailbox) and PDO.
(Note 1)  S: Slave, M: Master

B What is ESM (EtherCAT State Machine)?

e ESM shows the state of the communication determined as the specifications of EtherCAT.

e The state transition is performed between FP7 MC Unit and Servo Amplifier A6B/A5B, any
settings or programming by users are not required.

B Confirmation method

e The state of ESM can be confirmed by the operation monitor LED "EC RUN" on the front
side of FP7 MC Unit.

e \WWhen communication is performed, "Operational (OP)" (EC RUN LED) is on, and the input
relay "X0 (Link establishment)" of FP7 MC Unit is on.

2-4
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3.1 Setting of Node Address (ID)

3.1 Setting of Node Address (ID)

3.1.1 Type of Setting Method

When using FP7 MC Unit in combination with Servo Amplifier A6B/A5B, the following three
methods are available for setting node addresses.

(M

Set by the software CMI on FP7 MC Unit.

)

Set by the rotary switches on the front side of Servo Amplifier A6B/A5B.

®)

Set in the ESC configuration area (Sl area) of Servo Amplifier A6B/A5B. (For the details of the setting
methods, refer to the manual of the servo amplifier.)

B  Combination of setting methods

Settings of Servo Amplifier A6B/A5B

Settings of FP7 MC Unit

Settings by Panaterm

Settings by CMI

Rotary MC common settings Device editor window general
P dialog box tab
Pr7.40:  |Pr7.41:  |Switches

Node address Node address discrimination
discrimination method method
Follow the setting value of

Q) 0 0 00 Station Address. .

(2) 0 0 Arbitrary ID | Follow the node address Explicit Device ID
discrimination method of

3) 0 1 00 each slave. ESC register (0x0012)

3.1.2 Settings of Servo Amplifier MINAS A6B/A5B

FP7 AMP

B Parameter settings by Panaterm

The Station Alias (ID) is set by setting the parameters of Servo Amplifier [MINAS A6B/ASB].

3-2
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3.1 Setting of Node Address (ID)

Parameter
Classi Parameter name Function
ficatio | No.
n
The high-order 8 bits of station alias are set.
Station alias = Higher 8 bits + Lower 8 bits
%_J %_J
Setting of Rotary switch
; ; ; Pr7.40 settin
07 040 Station alias setting g
(upper)
However, Pr7.40 must be always set to "0". Because the
maximum number of slaves for FP7 MC Unit is 192, the high-
order 8 bits are "0".
The setting method of station alias is specified.
gettln Function
07 041 Station alias selection 0 The value set by the rotary switches on the front panel
and Pr7.40 is used as the station alias.
1 The set value in the ESC configuration area (Sl area)
is used the station alias.

B Rotary switch setting

When the set value for Pr7.41 is "0", it is set using the two rotary switches on the front panel of
Servo Amplifier MINAS A6B/ASB. When using the software CMI, set it to "00".

Setting Front panel display
| Function
S MSD LSD
0 0 0 The settings on the FP7 MC Unit side that is the higher master are valid.
Make the setting using the setting software CMI.
01to CO The node address (ID) set by the rotary switches is valid. It is set by
Other numbers combination of hexadecimal 2 digits.
(110192) Example) When node address is "20", set MSD to 1 and LSD to 4.

il Info. )
e Node addresses (IDs) can be set regardless of the connection order.
e When the same unit number is redundantly specified on the same network, an error occurs.

WUME-FP7MCEC-09
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3.1 Setting of Node Address (ID)

3.1.3 Setting by Software CMI

EtherCAT communication node address discrimination method

."/MC common settings »

communication

discrimination method

Address.

3
[ 1]
Rll axes stop
De Deceleraticon stop ﬂ
D RO Deceleration stop
Yes
BLllow directionsl shift [~]
1 wozd
opera m o g e 5 10
Follow the setcing value of Stationiddress.
& ommmn 5 a B = 500
Disabled
Disablad
- Not executed u
Item Name Function
Select a node address discrimination method.
Setting Function
Follow the setting | Set by the station address in the "General"
value of Station tab in the EtherCAT communication setting
EtherCAT Node address

by the software CMI.

Follow the node
address
discrimination
method of each
slave.

Set node addresses by the station alias
setting of the servo amplifier.

EtherCAT communication [Node address discrimination method: "Follow the
setting value of Station Address"]

[ Bevice Editor

| General [PDO Magping | variaskes | Advanced Options | Districuted Clock | Int Commanas

Addrass
Station Address

No of axes
Axis No.
Information
Name
Descrption
Vendor
Procuct Code
Revision Number
ESIFie

Togolagy
PortA, Mil

153
15

143 -

Slave_001 [MADHT1105BA1]
MADHT11058A1

Panasonic Corporaton Appliances Company (0X66F / 1547)

0x511050A1 (1360023713)
0x1D300 (65536)

CAProgramDzta\>anasonic-ID SUNX Control\Conrol Moton IntegratorlEtherCAT

Panasonic_MINAS-ASB_VD_z2.xml

@ 15-axs type FPT Motion Contrcl Untt

Used parameter setting

3-4
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3.1 Setting of Node Address (ID)

Procedure |

1. Double-click a slave registered in the EtherCAT communication setting in the project tree.
The device editor opens.

Set node addresses (IDs) for each servo amplifier.

3. Click the [OK] button.

Node addresses (IDs) can be set regardless of the connection order.

When the rotary switches are all "00", they are allocated in the connection order.

When the same unit number is redundantly specified on the same network, an error occurs.
Set the address for the EtherCAT communication as a node address (ID).

Set numbers specified in a user program for axis numbers.

EtherCAT communication [Node address discrimination method: "Follow the
node address discrimination method of each slave"]

Device Editor

Address
Station Address 1=

No. of axes A=
Ais No. TAxis

Information

Description MADHT11058A1

Revision Number 0x10000 (5536)

General [PDO Mapping | Variables | Advanced Options | Districuted Clock | Init Commands

Node address discrimination method NS S I (TIF] -
Name Slave_001 [MADHT1105BA1]

vendor Panasonic Corporation, Appliances Company (0XG6F [ 1647)
Product Code 0x511050A1 (1360023713)

EsIFie CAProgramD:

Topology

1D SUNX ControlControl Motion

\Panasonic_MINAS-ASS_V0_22 xmi

AT

Name

Function

Node address
discrimination method

The node address setting method follows the setting method of each slave device.

Setting Function
ESC register Set the set values in the SC configuration area (Sll area) as
(0x0012) node addresses.

Explicit Device ID

Set the values set by the rotary switches on the front panel and
Pr7.40 as node addresses.

Station alias = Higher 8 bits + Lower 8 bits
%_/ %_/

Setting of Rotary switch
Pr7.40 setting

Because the maximum number of slaves for FP7 MC Unit is

192, Pr7.40 is "0".

WUME-FP7MCEC-09
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3.1 Setting of Node Address (ID)

gl Info. )
e |f the slave connection order specified in CMI differs from the slave connection order in the
network, error "0x00F0_2061H" (network configurations verify error) will occur.

3.1.4 Node Address Setting and State Confirmation

The confirmation areas of the ENI file registration by the node address setting and node
addresses on the network are as follows.

Node Unit
no memory Name Default | Setting range and description
. No. (Hex)
Node
1-16 UM 000FE
The bits corresponding to the station addresses registered in
Node the ENI file turn on.
M FF
17-32 UM 000 '
bit Node no.
Node 1 1 00100 0 Node 1+16
n
3348 ode
+
Node 1 Node 2+16n
49.64 |UMO0101 2 Node 3+16n
Node 3 Node 4+16n
UM 00102
65-80 4 Node 5+16n
Nod
ode UM 00103 5 Node 6+16n
81-96 Registered Ho 6 Node 7+16n
Node slave table
UM 00104 7 Node 8+16n
97-112
8 Node 9+16n
Node
M 001
113128 | UM 00105 9 Node 10+16n
Node UM 00106 10 Node 11+16n
129-144 11 Node 12+16n
Nod 12 Node 13+16n
°d%® lumoo107
145-160 13 Node 14+16n
N
1;(16176 UM 00108 14 Node 15+16n
15 Node 16+16n
Node
M 001
177-192 UM 00109
(Note 1)  Sixteen node numbers are allocated to each area (1 word).
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3.1 Setting of Node Address (ID)

bit no.15 87 0
\‘IHIIH‘I‘HIH l‘\
Nodeno. 16 e e e e ¢ 98 o o o 0o 1
32 o e 0002524 o0 0o 17
48 o o o o ¢ 4140 o o o o o 33
64 o o o o 0 5756 o o o o o 49
80 o o o 00 7372 ¢ o 0 0 e 65
O6 o o ¢ o o 8088 o o o ¢ o 81
112 o o oo 0105104 o » o o 97
128 o o o o 01211200 o o o «113
144 o o o o 0137136 o o o «129
160 o o o o ¢153152¢ o o o 145
176 o o o o 2169168« « » o +161
192 o« o o o 01851840 o o o « 177
Node Unit
= memory Name Default | Setting range and description
: No. (Hex)
N
1:(:: UM 0010A
The bits corresponding to the station addresses of slaves
Nod R .
ode UM 00108 participating in the network turn on
17-32 -
bit Node no.
Node
M 001 +
3348 UM 0010C 0 Node 1+16n
+
Node 1 Node 2+16n
49-64 | UMO0010D 2 Node 3+16n
Node 3 Node 4+16n
UM 0010E
65-80 4 Node 5+16n
Nod
ode UM 0010F 5 Node 6+16n
81-96 Network
participating | HO 6 Node 7+16n
Node slave table
M 0011 7 Node 8+16n
97-112 UM 00110
8 Node 9+16n
Node M 00111
113-128 9 Node 10+16n
Node UM 00112 10 Node 11+16n
129-144 11 Node 12+16n
Node UM 00113 12 Node 13+16n
145-160 13 Node 14+16n
:lg;ijm UM 00114 14 Node 15+16n
- 15 Node 16+16n
Node | M oot1s
177-192
(Note 1)  Sixteen node numbers are allocated to each area (1 word).
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3.1 Setting of Node Address (ID)

S SR RRRRNARRAEREE
[ [T [
Nodeno. 16 ¢ e e e ¢ 98 o o oo 1
32 e e 00 02524 e 0o 0 0 o 17

48 o o oo 0 4140 o o o o o 33

64 o o oo o 5756 o o o s o 49

80 oo 007372 ¢ o e e 65

OB o o o o ¢ 8088 o o ¢ o o 81

112 o o o o 105104 ¢ o o o o 97
128 o o s s 01211200 o o o o113
144 o o o o +137136 0 o o o 2129
160 o o o o 2153152 ¢ o o o o145
176 o o o o +169168 o » » o161
192 o o o o 2185184 ¢ o o o o 177

The state confirmation areas of the ENI file registration by the node address setting and node

addresses on the network are as follows.

Node Unit
memory Name Default | Setting range and description
no.
No. (Hex)
Node
1-16 UM 00122 The bits corresponding to normal station addresses among
slaves participating in the network registered in the ENI file
Nod turn on.
1;’3‘; UM 00123
) bit Node no.
Node | v 00124 0 Node 1+16n
33-48
Nod 1 Node 2+16n
ode
49.64 |UM0O0125 2 Node 3+16n
65-80 | UM 00126 3 Node 4+16n
Node UM 00127 4 Node 5+16n
81-96 5 Node 6+16n
N I'sl
Node bl Ve [Ho 6 Node 7+16n
UM 00128
97-112 7 Node 8+16n
Node 8 Node 9+16
M 0012 ode n
113-128 UM 00129
9 Node 10+16n
Node v 0o12A 10 Node 11+16
129-144 ode n
+
Node - 00128 11 Node 12+16n
145-160 UM 00 12 Node 13+16n
N 13 Node 14+16n
ode 1 umoot2c
161-176 14 Node 15+16n
Node 15 Node 16+16n
M 0012D
177-192 UM 00
(Note 1)  Sixteen node numbers are allocated to each area (1 word).
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3.1 Setting of Node Address (ID)

bit no.15 87 0
\‘IHIIH‘I‘IHH l‘\
Nodeno. 16 e e e e ¢ 98 o o o 0o 1
32 o e 0002524 o0 0o 17
48 o o o o ¢ 4140 o o o o o 33
64 o o o o 0 5756 o o o o o 49
80 o o o 00 7372 ¢ o 0 0 e 65
O6 o o ¢ o o 8088 o o o ¢ o 81
112 o o oo 0105104 o » o o 97
128 o o o o 01211200 o o o «113
144 o o o o 0137136 o o o «129
160 o o o s +1531520 o o o o145
176 o o o o 2169168« « » o +161
192 o« o o o 01851840 o o o « 177
Node Unit
- memory | Name Default | Setting range and description
. No. (Hex)
N
ode 1 UM oo12e
1-16 The bits corresponding to abnormal station addresses
Node among slaves participating in the network registered in the
UM 0012F ENI file turn on.
17-32
bit Node no.
Node
33-48 UM 00130 0 Node 1+16n
Node UM 00131 1 Node 2+16n
49-64 2 Node 3+16n
Node UM 00132 3 Node 4+16n
65-80 4 Node 5+16n
Node | v 00133 5 Node 6+16n
81-96 Abnormal
slave table | O 6 Node 7+16n
Node
97.112 | UMO00134 7 Node 8+16n
Node 8 Node 9+16n
UM 00135
113-128 9 Node 10+16n
Nod +
ode UM 00136 10 Node 11+16n
129-144 1 Node 12+16n
Node
12 Node 13+16n
145-160 UM 00137
13 Node 14+16n
Node
M 001
161-176 UM 00138 14 Node 15+16n
Node M 00130 15 Node 16+16n
177-192
(Note 1)  Sixteen node numbers are allocated to each area (1 word).
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3.1 Setting of Node Address (ID)

bit no. 15 87 0
HENENNEREREREEEN

I I I

Node no. 16 « e e 98 oo o 1
32 o 02524 oo . 17

48 o o o 4140 o o e 33

64 o o o 5756 o o o 49

80 o o 7372 o o ¢ 65

96 o e ¢ 8988 o o o 81

112 o o 105104 « » ¢ 97

128 o 0121120 ¢ » 113

144 » o ¢137136 ¢ » *129

160 -« o 0153152« » *145

176 o 169168 « « *161

192 o 0185184 ¢ » . 177
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3.2 Connection of Network

3.2 Connection of Network

3.2.1 Wiring method

FP7
MC

X2A

XZAI_ §

X2B

r 100m max. r 100m max. 100m max.

e The cable connected to FP7 MC Unit is connected to the connector X2A of Servo Amplifier
AGB/A5B.
e The distance between each node should be within 100m.

3.2.2 Precautions on Wiring

e Always use shielded twisted pair (STP) cables that are compatible with category 5e or
higher.

e Turn off the power supplies for the system before wiring cables.

e To prevent the cable from coming off, securely connect the connector of the cable to the
network connector (RJ45 connector) of the unit.

e Hubs for EtherCAT and Ethernet cannot be used.

B Conformity conditions to EMC Directive / EMC Regulation

Although this product conforms to EN 61131-2 for the EMC Directive (2014/30/EU) / EMC

Regulation (2016/1091), the following wiring condition is required.

e Always use shielded twisted pair (STP) cables that are compatible with category 5e or
higher.

e Attach ferrite cores at two points on the FP7 MC Unit side and Servo Amplifier A6B/A5B
side, and wire the cable to make a loop. Recommended ferrite core: Takeuchi Industry Co.,
Ltd. SFT-72SN or equivalent.
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3.2 Connection of Network

FP7

p— m—

50mm max.
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3.3 Connection of Servo Amplifier

3.3 Connection of Servo Amplifier

3.3.1 Connection of Input Signals

For the system which uses the over limit switches and near home switch, connect them to the
I/O connector of Servo Amplifier AGB/A5B.

,,,,,,,,,,,,,,,

" ¥ Iy n o ol
JITITTTH, / Y LTI
b 4 H
~o- pe}
h QOver limit Over limit

Q
! Near home
switch switch ] switch

B |/O connector (X4): Allocation of functions at the factory setting

X4 connector Function at the factory setting
Application on the FP7 MC Unit side

Name | Pin No. | Signal name Code Logic
SI 5 Gent_araITpurpose SI-MONS A contact It can b_e only monitored by the unit

monitor input 5 memories.
sI2 7 ﬁ\é\ﬁ?ver-travel inhibit POT B contact

oC Do not allocate POT or NOT.

W over-travel

SI3 8 inhibit input NOT B contact
Sl4 9 Near home input HOME A contact | It is used as a near home input.
SI5 10 External latch input 1 EXT1 A contact | 1t can be only monitored by the unit
Sle 11 External latch input 2 | EXT2 A contact | memories.
sI7 12 General-purpose SI-MON3 A contact | It is used as a limit +.

monitor input 3

General-purpose . .
SI8 13 monitor input 4 SI-MON4 A contact | It is used as a limit -.

(Note 1) The above table shows the allocation before shipment. It varies according to the setting of
PANATERM.

gl Info. )
e When using FP7 MC Unit in combination with Servo Amplifier A6B/A5B, the general-purpose
inputs (SI-MON3 and SI-MON4) are used as limit inputs. For using the general-purpose

monitor inputs (SI-MON3 and SI-MON4) as limit inputs, the setting of the limit switch should be
set to "A: Enabled" in the "5.2 Axis Parameter Settings" menu of CMI.

e The over-travel inhibit inputs (POT, NOT) cannot be used as the limit inputs on the MC Unit
side. Do not allocate the over-travel inhibit inputs (POT, NOT) to the 1/0O connector (X4) of
Servo Amplifier AGB/A5B.

g1 Info. )

e For details of parameter settings, refer to "4.5 Connection of Limit and Near Home Switches".
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4.1 Section Details

4.1 Section Details

The following are the procedures of configuring basic settings by connecting FP7 MC Unit and
Servo Amplifier A6B/A5B. Confirm them before setting parameters and creating programs.

B Operation procedure

Item Used tool Outline of operation
) o Register the unit configuration of the FP7 system in the "I/O
) Reglstrat_lon in 1/0 map FPWIN GR7 map" dialog box.
of the unit
Download the "I/O map" information to FP7 CPU Unit.
. Register the "configuration of axes" controlled by FP7 MC Unit
(2) | Allocation of used axes | CMI in the "Used axis" setting dialog box.
} Set the rotary switches on Servo Amplifier AGB/A5B. It is
recommended to set "00".
Start "EtherCAT Configurator” and register slaves in accordance
with the configuration to be used.
Registration of network Set station addresses and axis numbers.
@) configuration " ; S ! .
CcMI Download the "slave registration" information to FP7 MC Unit.
Turn on and off the powers of Servo Amplifier A6B/A5B and
FP7, and then turn them on again.
Confirm the communication state by LEDs or the monitor of
CMIL.
) Connect the limit and near home input switches to Servo
Amplifier AGB/A5B.
Confirmation of the PANATERM Set the input logic. Monitor the input state.
connections of limit - — -
(4) |and near home "Enable" the functions on the FP7 MC Unit side. Set the input
switches logic.
(Option) CMI Download the set information to FP7 MC Unit.
Monitor whether the limit and near home inputs are loaded or
not.
FPWIN GR7
(5) | Storage of files CMI Save created files.
PANATERM
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4.2 Registration in /0 Map

4.2 Registration in /0 Map

4.2.1 Creation of 1/0O Map

Before setting parameters or creating programs, register units to be used in the 1/0 map. The
I/O map is created on FPWIN GR?7. The following procedure is explained on the condition that
FPWIN GR7 has already started.

Procedure |

1. Select Options>FP7 Configuration>1/O map in the menu bar.
The "I/O map setting" dialog box will be displayed.

il 1/0 map x5
Select Power Supply Unit/Expansion Unit Max. consumption 30 A Unit maximum registered  g.00 MB
Expansion 1(Hot usad:\ Power Supply Unit: T Tl capadity:
Expansion 2(Not used) [zqv P ] ) e
Expansion 3(Not used) Remaining 3.0 A =En '2::2’; 0.00 MB
Expansion uniit: [motused -]
Expansion unit startup 5 Seconds (5 - 1300) e
wait time: = -
Slot Mo, Product No Unit used Head Tnput Outp. “eri. Refresh Time Gonsum Gassette Programmabl Up
E o
g :
| 2
B 3
[ o4
= e

2. Double-click a desired slot.
The "unit selection" dialog box will be displayed.

3. Select "Motion control" for Unit type and select the unit name used, and press the [OK]

button.
Unit selection [Slet No. 1] (3w
Select unit to use OK
Unit type: [Moﬁcn control - ]
Unit name: - -

. 16-axis type Motion Control Unit
Input time constant:  32-axis type Motion Control Unit
64-axis type Motion Control Unit

Instalation location sethn;

Starting word No. 10 (0-511)
Mumber of input words: a (0-128)
MNumber of output words: 0 (0-128)

The selected unit is registered in the 1/0 map.

Slot Mo, Product Mo. Unit used Head Input Cutp.. Weri. PRefresh Time . Consum.. Cazsette Programmabl...
[[1 o  AFPTCPS41E FP7 CPU unit 10 Walid Walid 200mA Mot registered Mot registered

- 16-2xis type Motian ---———

4. Confirm the I1/0 map, and press the [OK] button.
The "unit selection" dialog box will be displayed.
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4.2 Registration in I/O Map

4.2.2 Download of I1/0 Map

The created I/0O map is downloaded to the CPU unit as part of configuration information.
Perform the following operations on FPWIN GR?7.

B Download to the CPU unit

The I/O map is saved in the CPU unit together with program data. ExecuteOnline>Download
to PLC (Entire Project).

4.2.3 Storage of /0 map

The created I/O map is saved as project data as part of configuration information. Perform the
following operations on FPWIN GR?7.

B Save as files

e To save the I/O map as "Entire project", execute Project>Save As.

e To save only the "I/O map setting" information, press the [Save Setting] button in the "I/O
map" setting dialog box.

4.2.4 Confirmation of 1/0 Allocation

e |/O numbers allocated to the unit are decided by registering them in the 1/0 map.

e |/O numbers vary depending on the starting word number registered for the slot where the
unit is installed.

When the starting word number is 10, the "link establishment flag" of FP7 MC Unit is X100, and
"system stop request signal" is Y100.

g1 Info. )

e For details, refer to "16.2 /O Allocation".

4.2.5 Confirmation of Slot Numbers

Slot numbers are decided by registering units in the I/O map. Slot numbers are used when
reading or writing the values of unit memories by user programs. They are also used when
performing the data monitoring on FPWIN GR?7.

B  Slot number

Slot numbers are decided by each installation position of units. They are counted from the unit
closest to the CPU unit.
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4.2 Registration in 1/0 Map

LXYYYY) 16

v
-
N
w

B Display on the I/O map of FPWIN GR7
Slot numbers are specified in the "I/O map" dialog box of FPWIN GR7.

Slot Mo, Product Ma. Unit uzed Head Input Outp.. Veri.. Refresh Time .. Conzum.. Cassette Programmabl..
[[] o AFPFCPSHE FP7 CPU unit 10 Valid Valid 200mA Mot registered Mot registered

—--————

B Using by user programs

The following shows the case that reads values of unit memories using a user program. A slot
number is specified at the beginning of a target operand.

RO X100
H— F—{ BKMV.US [S1:0M00086[S1:UM00089] WR106
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4.3 Setting of Used Axes

4.3.1 Registration of Used Axes

Axes to be used in FP7 MC Unit are allocated by CMI. The following procedure is explained on
the condition that FP7 MC Unit has been already allocated in the /0 map.

Procedure |

1. Select Tools>Control Motion Integrator from the menu bar of FPWIN GR7.
The "Select Slot no." dialog box is displayed.

Select Slot No. (==

Select a slot of the destination unit.

Slot 1: 16-axis type FP7 Motion Control Unit (AFF7MC16EC) -l

Slot No.

2. Select the slot number and unit of the FP7 MC Unit that the setting is made, and press the
[OK] button.

"CMI" is activated, and the start dialog box is displayed.

Control Motion Integrator [
[ Qpen File ]
[ Upload from Unit ]
| o 1

3. Press the [New] button.
The "Axis settings" dialog box is displayed.

Axis settings (23

Select Unit [ 18-ais type FP7 Motion Control Unit{AFP7TMC16EC) v

Real axis

Elo1-16 o1 [02 [F03 [F04 [F05 [0 [F07 08
Elos F10 E# [F12 F13 F14 F15 E16

Virtual axis
[E101-08 Fl01 [F02 [F03 [F04 [F05 [Fo6 [07 [Fo08
[CJALL

Encoder axis settings| I oK | [ Cancel ]

(This is the 16-axis type. For the 32-axis and 64-axis types, see "P.4-8".)
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4.3 Setting of Used Axes

Number of usable axes
Product no.

Real axis Virtual axis
AFP7MC16EC Max. 16 axes Max. 8 axes
AFP7MC32EC Max. 32 axes Max. 16 axes
AFP7MC64EC Max. 64 axes Max. 32 axes

4. Select the axes to be used, and click the [OK] button.

The "Interpolation Operation Group Settings" dialog box is displayed. When you do not set
the interpolation operation, go to "Step 6".

Interpolation operation group settings EIIEI
Drag the axis to set the interpolation group to axis group from the list of axes.

Axis list Interpolation group

Amis 1 = Group 1

Emis 2 RExis Comment

Exmis 3

Amis 4

Ezis 5

Lmis & = Greup 2

Emis 7 Axisg Comment

Anis &

Ami= § | | |

5. Drag the line to be allocated for interpolation to the interpolation group field.
The following picture shows the allocations of "axes 1 and 2" to "group 1" and "axes 3 and
4" to "group 2" of interpolation groups. When removing the axes from the interpolation
groups, right-click on the target axis in the "Interpolation group" field and execute "Clear".

Interpolation operation group settings

Drag the ais to set the interpolation group to XIS group from the list of axes

Axis list

Comment

EE|d

EElEE R EEE

6. Click the [OK] button.

Interpolation group

(B8 BB =

A confirmation message is displayed.

Centrol Metion Integrator

Axes will be changed. Continue?

(Data other than the parameter setting of the axis whose attribute has

been changed will be initialized.)

7. Confirm the changes and click the [Yes] button.

The data table is created in accordance with the setting content. The corresponding axis
numbers are also displayed in the project tree.

WUME-FP7MCEC-09
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4.3 Setting of Used Axes

Control
Eile  Edit

Motion Integrator
View QOnine Debug Parameter Help

DEdnn am e, v de ¢

Project tree

> x

‘Positioning x |”_Synehronous parameler AXis 1 *

- Axis

= Project{Untitied]

Axis change sefting
Avis parameter sefting

;- Synchronous parameter setting

- Auds 1

|- Ads 2

- Ais 3

- Auds 4

| Axis 5

- Axis &

b As 7

b Axis 8

b Axis 0

L Audis 10,

- Auds 11

|- Auds 12:

- Ais 13

- Auds 14

L Axis 15

- Cam pattem setting

= Positioning table setting

g Croup 11Axis 1.2}

- [Group 2JAxis 3,4

L Asis 5

- Auds &

L As T

- As 8

- Ads 9

|- Ais 10

- Aods 11

b Auds 12:

b Aus 13

- Ao 14,

L Audis 15

- V-axis 1:

|- V-axis 2:

|—V-axis 3.

|~ V-axis 4.

setting

Guidance

Operation pattern

Interpolation operation

: Linear

Control methad

Linear

(Composite

Linear

(Composite

Linear

(Composize

Linear

(Composite

: Linear

Linear

(Composite

Linear

(Composite

Linear

(Composize

Linear

(Composite

: Linear

Linear

(Composite

Linear

(Composite

Linear

(Composize

Linear

(Composite

: Linear

Linear

(Composite

Linear

(Composite

Linear

(Composize

Linear

(Composite

: Linear

Linear

(Composite

[

Linear

(Composite

spead)

I:Inerement

»
[Group 1]Axis 1,2 [Group 2]Axis 3,4 Axis 5 Axis 6 [ Axis 7 | Axis 8 | Axis 9 | Axis 10 [ Axis 11 ][Axis 12 [Axis 13][Axis 14 [£[<][»]
o T

Select from E: End point control, C: Continuance point control, and P: Pass point control.

> X

| [Desfinaion-Gwn unit - Siot No.0] [Position unitputse] [Uni of velocty-pulse /5| | Num

e When setting interpolation groups, setting items of the movement amount and interpolation
operation are added to the data table, and the group numbers are displayed.

e Closing the window with the [X] mark during editing displays a confirmation message. Press the
[Yes] button to cancel and finish the operation.

Axis settings dialog box (For MC32EC)

Axis settings

Select Unit

Real axis

[]01-16

E17-32

Mirtual axis

F]01-16

FAL

& 01
[ 09
B17
E125

[l 02
E110
E118
E126

[F103
B
E119
E127

[ 01
[ 09

E102
E110

[E103
B

Encoder axis settings|

o4
12
E120
F]28

Elos
E13
B 21
E20

E106
14
22
30

07
15
E23
31

E104
12

E105
E13

E106
E14

07
15

o8
16
24
32

[ 08
16

Cancel
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4.3 Setting of Used Axes

Axis settings dialog box (For MC64EC)

Axis settings (=3
Select Unit [E'if:ﬁii'l§'ﬁﬁe?_"!—'F’TWi_f_i_'(_i_'['l"Cb"ﬁffﬁTUﬁ]’IﬁIz’_\EE]’__[ﬂ'CBlEﬁ'J """""""""""" i v]
Real axis

F101-16 01 [0z [03 [F04 05 [E06 07 [0
Cos [E10 E1 [F12 13[4 [F15 [F16
E17-32 17 [E18 19 F20 21 FH2 H23 H2A4
25 [26 27 [F22 20 [0 F31 {232
F133-48 3 [3¢ [F25 [F26 F37 [F32 [0 40
E41 [F42 [F43 [Fl44 [F]45 [46 [147 [F48
[49-64 Fl49 [F50 [F51 [F52 F]53 [F54 [F]55 [F56
57 [5 [59 [F60 61 [[62 []63 [6d

Virtual axis

Flo1-16 E01 [F02 [Fo03 [Fo4 F05 [F06 [F07 [F08
B0 EH1o EH1 FH12 F13 EH14 F15 16
E17-32 E17 [E18 EH19 H20 21 H2 23 H24
25 [26 [27 [F28 29 [30 31 [{32

AL

Encoder axis seftings | oK | I Cancel
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4.4 Setting of Network Configuration

4.4 Setting of Network Configuration

4.4.1 Registration of Slaves (Offline)

Slaves connected to FP7 MC Unit are registered using the EtherCAT communication setting
menu "EtherCAT Configurator" of CMI. The following procedure is explained on the condition
that CMI has already started.

Procedure |

1.

Select Parameter>EtherCAT communication settings from the menu bar.

The "EtherCAT Configurator" window is displayed.

&% EtherCAT Configurater [-]
Eile  View Network Seftings Help

[ Connguration Mode | | Export EN B Diagnosis Mode
Project Explorer Device Editor
. 16-axis type FP7 Motion Control Unit | Master |
Unit Name 16-axis type FP7 Motion Gontrol Unit
Cyele Time [us] 500
Short info ~ ¥|[Messages
Information Severity Time  Message
Name 16-axis type FPT Motion Control U
Description AFPTMCIBEC
Vendor Panasonic Industrial Devices SUN

===

Networks: 1 | Slaves: 0 |

| stat

ws: | Mode: CONFIG

Right-click on "FP7 Motion Control Unit" in the project explorer.

The context menu is displayed.

&7 EtherCAT Configurater [--]
Eile  View Network Seftings Help

(2 Connguration Mode | | Export EN B Diagnosis Mode
Project Explorer Device Editor
1| 16-axis type FP7 Motion Cantot Ly | hzctar |

O Scan EtherGAT Network
< Append Slave 16~ type FP7 Motion Control Unit
500

{4 Import Slaves from ENI File

Select "Append Slave" from the context menu.
The dialog box for selecting slaves is displayed.

4-10
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4.4 Setting of Network Configuration

Show Hidden Siaves @]

Connection

Connect at Port B, Mil

Slaves
Select a specific slave from the list and adjust the number of slaves.

I3 Panasonic Corporation, Appiisnces Company

| AC Servo Driver
MADHT11058A1 MADHT11058A1
MADHT1107BA1 MADHT1107BA1

MADHT15058A1 MADHT15058A1

MADHT1507BA1 MADHT1507BA1
MBDHT2110BA1 MBDHT2110BA1
MBDHT2510841 MBDHT2510841
MCDHT31208A1 MCDHT31208A1
MCDHT35208A1 MCDHT3520BA1

Number of Slaves

Append EtherCAT Slave to 'Slave (0002) [16-axis type FP7 Motion Control Unit]' [ o ==
Filter

Search

Vendors @ [ALLVENDORS] -

000010000 (65536)
0x00010000 (65536)
000010000 (65536)
0x00010000 (65536)
0x00010000 (65536)
0x00010000 (65536)
000010000 (65536)

0x00010000 (65536)

Cancel

4. Select slaves (servo amplifier form) to be used from the list.

5.
The registration state of the slaves (A6

Input the number of slaves, and press the [OK] button.

B/A5B) connected to FP7 MC Unit is displayed in the

project explorer. The list shows the slaves in the connection order from the unit connected

to FP7 MC Unit first.

&% EtherCAT Configurator [--]

File View Network Seftings Help

% Configuration Mode | | Export ENI B Diagnosis Mode

Project Explorer Device Editor

o o]

- 16-axis type FP7 Motion Control Unit

i Slave_001 [MADHT1105BA1] (001) 1Axis
# Slave_002 [MADHT1105BA1] (002) 2Axis
0 Slave_003 [MADHT1105BA1] (003) 2Axis
D Slave_004 [MADHT1105BA1] (004) 4Axis

Address
Station Address

No. of axes
Axis No

Information
Name
Description
‘Vendor
Product Code

Revision Number

ES| File
Topology
Port A, Mil
Short Info ~ 1| [Messages
Information Severity ' Time | Message
Name Slave_001 [MADHT1105BA1]
Description MADHT11058A1
Vendor

Panasonic Corporation, Appliances

General [PDO Mapping | Variables | Advanced Options | Distributed Clock | Init Commands

1=

1Axis

Slave_001 [MADHT11058A1]

MADHT11058A1

Panasonic Corporation, Appliances Company (OXB6F / 1647)
0x511050A1 (1360023713)

0x10000 (65536)

C:\ProgramDatalPanasonic-i71 i Control\Control Motion Integrator\EtherCAT
\Panasonic_MINAS-ASB_VD_22.xmI

@  16-axis type FP7 Motion Control Unit

Networks: 1 | Slaves: 4 |

| Status: | Mode: CONFIG

6. When there are multiple types of slaves (servo amplifier form), repeat "Step 2" to "Step 5".

4.4.2 Registration of Slaves (Online)

In FP7 MC Unit, the configuration of slaves connected to the network can be read and
registered in online mode. The following procedure is explained on the condition that CMI has

already started.

WUME-FP7MCEC-09
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4.4 Setting of Network Configuration

Procedure |

1. Turn on the power supplies of all servo amplifiers A6B/A5B connected to the network.

2. Turn on the power of the FP7 MC system.

The "EC L/A" LED of FP7 MC Unit turns on or blinks after the execution of EtherCAT
communication between FP7 MC Unit and Servo Amplifiers A6B/A5SB.

3. Select Parameter>EtherCAT communication settings from the menu bar.
The "EtherCAT Configurator" window is displayed.

&7 EtherCAT Configurater [] | =N ===|
Eile  View Network Sefiings Help
[ Connguration Mode | | Export EN B Diagnosis Mode
Project Explorer Device Editor
. 16-axis type FP7 Motion Control Unit | Master |
Unit Name 16-axis type FP7 Motion Control Unit
Cyele Time [us] 500
Short info ~ |[Messages ~r
Information Severity Time  Message
Name 16-axis type FPT Motion Control U
Description AFPTMCIBEC
Vendor Panasonic Industrial Devices SUN
Networks: 1 | Slaves: 0 | | Status: | Mode: CONFIG

4. Right-click on "FP7 Motion Control Unit" in the project explorer.

The context menu is displayed.

W% EtherCAT Configurator [--]
File View Network Seftings Help
Project Explorer Device Editor
. 16-axis type FP7 Motion Control Unit || master |
‘ €. Scan EtherCAT Network

4F Append Siave

f= Import Slaves from ENI File
T

5. Select "Scan EtherCAT Network" from the context menu.

FP7 MC Unit executes scanning the network. The information on Servo Amplifiers A6B/A5B
connected to FP7 MC Unit is displayed in the project explorer in the connection order.

4-12
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4.4 Setting of Network Configuration

&% EtherCAT Configurator [--]
File View Network Seftings Help
/% Configuration Mode | | Export ENI
Project Explorer
v 16-axis type FP7 Motion Control Unit
i Slave_001 [MADHT1105BA1] (001) 1Axis
@ Slave_002 [MADHT1105BA1] (002) 2Axis
i Slave_003 [MADHT1105BA1] (003) 3Axis
@ Slave_004 [MADHT1105BA1] (004) 4Axis

Short Info
Information
Name Slave_001 [MADHT1105BA1]
Description MADHT11058A1

Vendor

Networks: 1 | Sleves: 4 |

~ 1| [Messages

Panasonic Corporation, Appliances

fo o Es

8 Diagnosis Mode

Device Editor

General | PDO Mapping | Variables || Advanced Options | Distributed Clock | Init Commands

Address
Station Address 1=
No. of axes 1=
Axis No 1Axis -
Information
Name Slave_001 [MADHT1105BA1]
Description MADHT11058A1
Vendor Panasonic Corporation, Appliances Company (0XB5F / 1647)
Product Code 0x511050A1 (1360023713)

Revision Number 0x10000 (65536)

ESI File C:\ProgramD: i ix ControN\Control Motion Integ AT
\Panasonic_MINAS-ASB_V0_22 xml
Topology
Port A, Mil

@  16-axis type FP7 Motion Control Unit ~

Severity Time  Message

| Status: | Mode: CONFIG

g1 Info. )

e |t takes approximately 10 seconds for one axis to complete the "scanning of EtherCAT

network".

e "Scan EtherCAT network" can be executed when the "EC L/A" LED on FP7 MC Unit is lit or
blinking. Possible situations are as follows.

Unit state and network scanning operation

LEDs of FP7 MC Unit Network
Possible case and confirmation method .
ECL/A |ECRUN |ERR scanning
"Network configurations verify error" occurs. In this case,
even when the ERR LED is lit, the network scanning can
be executed.
ON OFF ON This "Network configurations verify error" also occurs Executable
when using FP7 MC Unit for the first time as the
information on the network configuration is not
downloaded to FP7 MC Unit.
"Network configurations verify error" may occur as the
Flickerin ON ON rotary switches on Servo Amplifier A6B/A5B are not set to Not executable
g "00". Set the rotary switches to "00" and restart the power
supply.
ON or The situation that the network configuration information
Flickerin | ON OFF has b_e_zen download_ed and_the number of connecte_d Servo | b o utable
amplifiers matches is possible. The network scanning can
9 be executed.

WUME-FP7MCEC-09
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4.4 Setting of Network Configuration

4.4.3 Setting of Station Addresses and Axis Numbers

Once the information on devices connected to the network is displayed in the project explorer of
EtherCAT Configurator, set the station addresses and axis numbers of Servo Amplifiers A6B/

A5B.

B Explanation of terms

Name Setting range | Description
Station 1-192 ID of a slave used on the EtherCAT network. In the technical data of Servo
address Amplifier AGB/A5B, it is expressed as station alias (node ID).
No. of axes Depends on The number of corresponding axes for slave devices is set.
slave devices.
It is linked with various functions set for each axis in CMI such as axis
1-16 parameter setting, positioning table setting, and synchronous parameter
Axis no. 1-32 seffing.
1-64 The start requests and flags used in user programs are determined based on
the "axis numbers" set in CMI. User programs are created using FPWIN GR?7.

B Procedure

The following procedure is explained on the condition that slaves have already been registered

in CMI.

Procedure

]

1. Select an arbitrary slave (servo amplifier) in the project explorer.

The slave information is displayed on the "General" tab in the "Device Editor" window.

7, EtherCAT Configurator [--]
IrAL EBR Fehd-o BE ~LF
|RBEE-F| HEnoSsHU
BRI STt
~ L FPIE—2=232bO0—jLa=wy b 18851
i) Slave_001 [MADHT105BA1] (001) 18
il Slave_002 [MADHT105BA1] (002) 282
i Slave_003 [MADHT1105BA1] (003) 388
i Slave_DO04 [MADHT105BA1] (0D4) 482

1% ~ 1
==
E2t] Slave_001 [MADHT1105BA1]
A MADHT11058A1
RoH—

Panasonic Corporation, Applianc

B BHE— K

TIARETT 5

FRLR
AF-2=VFRLA
W
i No.

=
28
EE)
oG-
Jossbha-k
Revision No.
ESIZZ AL

bRoz
A=A, MI
—rD
=B, MiI
—pC

Ayt=2
SEFUT+ B

Ay

Fyhd—o: 1|ZL—T: 4 |

—B [PDOT LY | 22| #8AT =2 | Distributed Clocks | Inta >

Slave_001 [MADHT1105BA1]

MADHT11058A1

Panasonic Corporation, Appliances Company (0x66F / 1647)
0x511050A1 (1360023713)

0x10000 (65536)

C:\ProgramData s )
\Panasonic_MINAS-A58_V0_22 xml

. == Motion Integrator\EtherCAT

@ FPIE—230xhO—La=y b 16weT
P NotAvailable

@ Slave_002 [MADHT1105BA1]
) NotAvailable

|oee: |=—K: 3%
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4.4 Setting of Network Configuration

2. Input "Station Address" and "Axis No.".

gl Info. )
e When a station address is overlapped, an error message is displayed on EtherCAT
Configurator of CMI.

Messages - 1
Severity | Time Message
[X] ERR 14:00:27  Slave 'Slave_001 [MADHT1105BA1] and slave 'Slave_002 [MADHT1105BA1] use the same physical address.

| Ed ERR 14:00:27 | Slave 'Slave_001 [MADHT11058A1] and slave 'Slave_002 [MADHT11058A1]' use the same physical address.

e When "Not use" is displayed in the project explorer, no "Axis no." is set. When slave devices
are servo amplifiers or encoders, set "axis numbers". If the information on the configuration of
slaves (servo amplifiers, encoders) existing on the network without "axis numbers" is
downloaded, an error occurs.

e When the number of axes specified in the used axis setting is more than the number of slave
axes registered in the project explorer, the download is executed; however, "network
configuration error" occurs when the power supplies of servo amplifiers and FP7 MC Unit turn
off and on.

Setting example

Although station addresses and axis numbers can be set arbitrarily, it is recommended to set
the same numbers to facilitate the management. By default, station addresses are allocated in
the connection order.

No. Display of project explorer Configuration of devices

This shows the state the station addresses are the
same as axis numbers, and set in the connection

Project Explorer order.
v . 16-axis type FPT Motion Contraol Unit A6B A6B A6B A6B
il Slave_001 [MADHT1105BA1] (001) 1Axis FP7TMC  ASB  ASB  ASB  ASB
M il Slave_002 [MADHT1105BA1] (002) 2Axis

il Slave_003 [MADHT1105BA1] (003) 3Axis
il Slave_0D4 [MADHT1105BA1] (004) dAxis

Station address 001 002 003 004
Axis number 1 2 3 4

This shows the state the station addresses are the
same as axis numbers, and set in the reverse order
of the connection.

Project Explorer
v . 16-axis type FPY Motion Contral Unit A6B A6B A6B A6B
il Slave_001 [MADHT1105BA1] (004) 4Axis FP7MC ~ ASB  ASB  ASB  ASB
@) il Slave_002 [MADHT1105BA1] (003) 3Axis

il Slave_D03 [MADHT1105BA1] (002) 2Axis
il Slave_004 [MADHT1105BA1] (001) 1Axis

Station address 004 003 002 001
Axis number 4 3 2 1
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No. Display of project explorer Configuration of devices
The station addresses do not match the axis
numbers.
Project Explorer
3 o : ; A6B A6B A6B A6B
- . 16-axis type FPT7 Motion Control Unit i FP7 MC A5B A5B A5B A5B
il Slave_001 [MADHT1105BA1] (003) 2Axis |
®) il Slave_002 [MADHT1105BA1] (001) 3Axis

il Slave_003 [MADHT1105BA1] (002) 4Axis
il Slave_004 [MADHT1105BA1] (004) 1Axis

Station address 003 001 002 004
Axis number 2 3 4 1

i Info.)
e When closing EtherCAT Configurator of CMI, an error message is displayed if station
addresses or axis numbers are duplicated.

EtherCAT Cenfigurator £2

¥ The settings in the following devices are duplicated.
Axis No. [Count 2]:
Slave_001 [MADHT1105BA1] (001) 1Axis
Slave_002 [MADHT1105BA1] (002) LAxis

Do you want to finish initialization?

4.4.4 Download to FP7 MC Unit

Check the configuration of devices connected to the network, and download setting information
to FP7 MC Unit after finishing the setting of station addresses and axis numbers. The following
procedure is explained on the condition that CMI has already started.

Procedure |

1. Select File>Download to Unit from the menu bar.
A message confirming the target unit is displayed.

Download to Unit @

Connected to |OWH unit - Slot 1: 16-axis type FP7 Motion Confrol Unit (AFPTMC16EC)

[ Select Slot | [.Communication settings |
Are you sure you want to download setting data to the unit?
i (o)
= Confirm that the motor stops.
It is very dangerous if download is executed while the motor is running. The motor may accelerate or decelerate suddenly.
Yes | [ No
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2. Confirm the message, and press the [Yes] button.
When the CPU is in RUN mode, the following message is displayed.

Control Motion Integrator 29

Impossible to execute because the PLC is in RUN mede.
l % Do you switch the PLC mode from RUM to PROG. and execute the
operation?

3. Select a unit to which the setting data is downloaded, and press the [Yes] button.
A message confirming whether to execute the writing to FROM is displayed.

Control Motion Integrator £

Download te the unit completed successfully.
&' The current number of writing to FROM is 2.
Do you execute writing to FROM?

4. Press the [Yes] button to write data to the FROM in the unit, and press the [No] button not
to perform the writing.

When the processing is finished, the following message is displayed.

Control Motion Integrator [

‘:] FROM writing completed successfully.

Control Motion Integrator @

|0] Download to the unit completed successfully.

5. Click the [OK] button.
The message for confirming the mode switching of the CPU unit is displayed.

Control Motion Integrator 3

Download to the unit completed successfully,
l % The mode of PLC will be changed to RUN from PROG. Continue?

6. Press the [Yes] button or [No] button.
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g Info. )
e Executing "Writing to FROM" writes set parameters to the FROM in FP7 MC Unit. When the
power turns on again, the parameters are read into the unit memory (RAM) from the FROM.

e When "Write to FROM" is not executed, the set parameters are temporarily written to the unit
memories (RAM) in the unit and used as data during operations. However, when the power
turns on again, they are overwritten by the parameters written into the FROM.

e |tis also possible to execute Online>Write to FROM on CMI.

e "Write to FROM" can also be executed by turning on the FROM write request (Y3) of user
programs. However, we recommend using differential execution with this instruction to prevent
the writing from being executed continuously.

e Writing to FROM can be performed up to 10000 times. Do not write data to FROM more than
10000 times.

4.4.5 Restarting Power Supplies and Checking Communication State

Download the parameters set by CMI to FP7 MC Unit, and then restart the power supplies for
the system (Unit and Servo Amplifier). The setting is reflected and the communication is
started.

Procedure |

1. Turn off the power supplies of FP7 MC Unit and Servo Amplifier AGB/A5B.
2. Turn on the power supply of Servo Amplifier AGB/A5B.
3

Turn on the power supply of FP7 MC Unit.

EtherCAT communication is started between Servo Amplifier A6B/A5B and FP7 MC Unit.
Once the communication is executed and the link is established properly, the both "EC
RUN" LEDs turn on.

4. Confirm that no error occurs.
When an error occurs, the ERR LED on FP7 MC Unit turns on.

g1 Info. )
e The connection state of the network can be checked by monitoring the unit memories. The
information on abnormal slaves is stored in the unit memories (UM 0012E to UM 00139).
e \When the configuration is different from the network configuration set by CMI, an error occurs.

e The participation wait time for the nodes (slaves) connected to the EtherCAT network can be
set in the "5.1 FP7 MC Unit Common Settings" menu of CMI after the power-on of FP7 MC
Unit.
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Unit memories (Slave tables)

i Defaul
Slave no. | memory Name ¢ Description w
No. (Hex)
1-16 UM 000FE
17-32 UM 000FF Registered HO Turns on bits corresponding to each station B
R _ slave table address (slave number) registered in ENI file.
177-192 UM 00109
1-16 UM 0010A
17-32 UM 0010B N:rtt\?:;ci)rl;tin Turns on the bits corresponding to each station
P P HO address (slave number) in the OP mode out of the -
- - g slave | rticipating in the network
table slaves participating in the network.
177-192 UM 00115
1-16 UM 00122
Turns on bits corresponding to each station
17-32 UM 00123 | Normal HO address (slave number) in the OP mode out of the B
_ _ slave table slaves registered in ENI file and participating in
the network.
177-192 UM 0012D
1-16 UM 0012E
Turns on bits corresponding to each station
17-32 UM 0012F | Apnormal HO address (slave number) in any modes other than B
_ _ slave table OP mode out of the slaves registered in ENI file
and participating in the network.
177-192 UM 00139
(Note 1)  Sixteen slave numbers are allocated to each area (1 word).
bit no. 15 87 0
\ |1 \
NOdenO_']GooooogSooooo']
32 o o e 0 02524 o o 0 0o o 17
48 o o o o o 4140 o o o o o 33
B4 o o ¢ o ¢ 5756 o o o o o 49
80 o o 0o 0o 0 7372 o o ¢ o o (5
06 o o ¢ ¢ ¢ 8088 o o o o ¢ 81
112 o o o o ¢105104 ¢ o o o o 97
128 o o o o 01211200 o o o 113
144 o o o o ¢137136 ¢ o o o 129
160 o o o o ¢153152 ¢ o o o o145
176 o o o o ¢169168 ¢ o o o 161
192 o o o o 2185184 ¢ o o o o 177
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4.5 Connection of Limit and Near Home Switches

4.5 Connection of Limit and Near Home Switches

4.5.1 Connection of Input Signals

For the system which uses the over limit switches and near home switch, connect them to the
I/O connector (X4) of Servo Amplifier AGB/A5B.

,,,,,,,,,,,,,,,

" ¥ Iy n o ol
JITITTTH, / Y LTI
b 4 H
~o- pe}
h QOver limit Over limit

Q
! Near home
switch switch ] switch

B |/O connector (X4): Allocation of functions at the factory setting

X4 connector Function at the factory setting
Application on the FP7 MC Unit side
‘r;lam Pin No. Signal name Code Logic
General-purpose ) It can be only monitored by the unit
s 5 monitor input 5 SI-MON5 A contact memories.
sI2 7 iCr)]\rl)\iltover-trealvel inhibit POT B contact
Do not allocate POT or NOT.
si3 |8 COW over-travel NOT B contact
inhibit input
Sl4 9 Near home input HOME A contact | It is used as a near home input.
SI5 10 External latch input 1 EXT1 A contact | |t can be only monitored by the unit
sie |11 External latch input2 | EXT2 A contact | Memories.
General-purpose . .
SI7 12 monitor input 3 SI-MON3 A contact | It is used as a limit +.
si8 |13 General-purpose SI-MON4 A contact | It is used as a limit -.
monitor input 4

(Note 1)  The above table shows the allocation before shipment. It varies according to the setting of
PANATERM.

gl Info. )

e When using FP7 MC Unit in combination with Servo Amplifier AGB/A5B, the general-purpose
inputs (SI-MON3 and SI-MON4) are used as limit inputs. For using the general-purpose
monitor inputs (SI-MON3 and SI-MON4) as limit inputs, the setting of the limit switch should be
set to "A: Enabled" in the "5.2 Axis Parameter Settings" menu of CMI.

e The over-travel inhibit inputs (POT, NOT) cannot be used as the limit inputs on the MC Unit
side. Do not allocate the over-travel inhibit inputs (POT, NOT) to the 1/O connector (X4) of
Servo Amplifier AGB/A5B.
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4.5 Connection of Limit and Near Home Switches

4.5.2 Pin Assignment Setting of Servo Amplifier

The allocation of 1/0O connector (X4) and input logic is set by PANATERM. The following
procedure is explained on the condition that PANATERM has already started.

Procedure |

1. Select Other>Pin Assign from the toolbar.
The "Pin Assign" dialog box is displayed.

05 (S1)

SI-MONS5_ConnectA

SI-MON5_ConnectA

B, Pin Assign - 20160725.prms (3
i
Info
Input
Pin number | Position / Full-closed control | Velocity control Torque control

SI-MONS5_Connecth

07(S12) | POT_ConnectB POT_Connects POT_ConnectB
08(SI3) | NOT_Connects NOT_GonnectB NOT_Connect®
09(SH)  |HOME_ConnectA HOME_Cannecth HOME_Connecth
10(SI5) | EXT1_Connectd EXT1_Connecth EXT1_Connecth
11(SI6) | EXT2_ConnectA EXT2_Connecth EXT2_ConnectA
12(SI7) | S-MON3_Connecth SI-MON3_ConnectA SI-MON3_Connecth
13(S18) | S-MON4_Connecth S-MON4_Connect SI-MON4_ConnectA

2. Double-click the row"Pin number 07 (SI2)"to which "POT" is allocated.
The"Input function select" dialog box is displayed.

B Input function select

=

Position /Full-closed control

@ A-Connect

© B-Connect

Velocity control “ A-Conneat © B-Connect
Torque control & A-Connedt © B-Connect
| Position / Full-closed | Velocity control | Torque control =
Invalid Invalid Invalid

POT POT POT

NoT NoT NoT

ACLR ACLR ACLR

s

3. Select the row "Invalid", and press the [OK] button.
The change result can be confirmed in the "Pin Assign"dialog box.

Repeat "Step 2" and "Step 3" for "NOT: Pin number 08 (SI3)".

When changing the input logics of limit an near home switches, go to "Step 6". When they
are not xhanged, go to "Step 10".

6. Double-click the row in which the general-purpose monitor input "SI-MON3" is allocated.
The "Input function select" dialog box is displayed.

7. Confirm "SI-MON3" is selected, switch the three radio buttons from A-Connect>B-
Connect, and press the [OK] button.

WUME-FP7MCEC-09

4-21




4.5 Connection of Limit and Near Home Switches

' Input function select ==
Position / Full-closed control  A-Connect  B-Connect
Velocity control " A-Connect ' B-Connect
Torque control © A-Comnect @ [B-Connect!
Position / Fulkclosed Velocity control Torque control =l
SI-MONT S-MON1 SI-MON1
SLMOND SEMOND SLMON?
smom SI-MON3
SI-MON4 S-MON4 SI-MON4
SI-MONS. SI-MONS, SI-MONS,

The change result can be comfirmed in the "Pin Assign" dialog box.
8. Repeat the same operations in "Step 6" and "Step 7" for "SI-MON4", too.
9. Whem changing the input logic of near home switch, repeat the same operations.

10. Press the [Apply] button in the "Pin Assign"dialog box.
A confirmation message is displayed.

PANATERM ===

May the pin assign be written into the driver ?

11. Press the [OK] button.
A confirmation message is displayed.

Parameter validation mode £

The change parameter will be validated after closing the all now opened forms.
Please execute with enough attention to safty issues,
Isthat OK 7

Yes No

12. Press the [Yes] button.
Writing to the EEPROM to the servo amplifier is executed.

g1 Info. )

e When FP7 MC Unit is being controlled, the following message is displayed.

PAMATERM =3

Parameter cannot be validated.

Please check it and try again.

- Servo ON

- Communication is occupied by other processing

- During netwerk connection (Network models anly)

4-22 WUME-FP7MCEC-09



4.5 Connection of Limit and Near Home Switches

4.5.3 Checking Servo Amplifier Input State

After the completion of the pin assign setting of Servo Amplifier, operate the connected limit

inputs and near home inputs forcib
checked on PANATERM.

_ﬁ Monitor Control Mode:Position control

ly and check the input states. The input states can be

Monitor mode |1s 'l Sa.w: RSW P:y
Physical Input | Logical Input I -
Input signal Pin Code Inte:
General purpose monitor inpu 05 SI-MONT Command |
General purpose monitorinpu... | 08 SI-MONS Actual sper
Mear the origin input 1] HOME Torque cor

General purpose montorinpu... | 12 SI-MON3 Load ratio
General pupose montorinpu... | 13 SI-MON4

(CNg) Safetyinput 1 0 ——
Command |
(CN8) Safety input 2 05 ———
Encoder pt
Extemal sc

4.5.4 Settings of FP7 MC Unit

To enable the limit function, the axis parameter "Limit input" in CMI should be set to be enabled.
Also, the input logic should be confirmed on CMI.

B Settings related to limit switch

-'fois parameter settings ¢

Comment

Dositicning repeat count

Axis 1 Axis 2

Q

Unit setting P:pulse B opuise [~]
Number of pulses per revelution 1| 1]
Movement per revolution Al 1]
Basic Setup
CW/CCW direction setting 0: CW direction + D: CW direction +
Limit switch ¥: Disabled N: Disabled [+
Limit switch connection | S: Standara B | s5: standara [~
Limit + Switch logic | 1:Nermal Close (B comtact) [ | 1:Nommal Close (B contact] (M|
Limit — Switch legic | 1:Normal Close (B comtact)  [@| 1:Nermal Close (B comtact) [P
Parameter name Default Description
When using the limit switch function or the home return function
Limit switch N: Disabled using limit switches, select "A: Enabled".
N: Disabled, A: Enabled
When the arrangement of the connected "limit + switch" and "limit -
. ) . switch" is opposite to the input state loaded to FP7 MC Unit, select
Limit switch connection | S: Standard

"R: Reverse connection".
S: Standard, R: Reverse connection

Limit + switch logic 1: Normal Close

(B contact)

Limit - switch logic

Select the input logic of the limit switches.
0: Normal Open (A contact), 1: Normal Close (B contact)

WUME-FP7MCEC-09
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4.5 Connection of Limit and Near Home Switches

g Info. )

e In the system using FP7 MC Unit, limit switches are connected to the general-purpose inputs
(SI-MON3 and SI-MON4) of Servo Amplifier A6B/A5B. When the "Limit switch" is set to
"Enabled" in the above parameter, the state of the general-purpose inputs (SI-MON3 and Sl-
MON4) of Servo Amplifier A6B/A5B is reflected as the limit inputs of FP7 MC Unit.

e |t is recommended to select "Normal Open (A contact)" for "Limit + Switch logic" and "Limit -
Switch logic". The input logic selected on Servo Amplifier A6B/A5B is reflected as is.

i Info. )
e For details of the axis parameter settings, refer to "5.2 Axis Parameter Settings".

B Setting of home position proximity logic

‘Axis parameter settings* x ‘

Axig 1 [Croup 1] [ Axig 2 [Croup 1]
Return setting code 5: Z-phase method B s z-phase method [v]
0:Normal Open (& centact) B o:Normsl Open (2 consact) [~]
Stop-on—contact torque value (%) | 100 | 100| |
Stop-on—contact judgment time (ms) | 100|| 100| |
7 Return direction 0:Limit (=) direction B o:limic (o) direcsion [~ ]
Home return setting
Return acceleration time 10 10
Return deceleration time 50 50
Return target speed 2000000 2000000
Return creep speed 500000 500000
Home coordinates o o
Parameter name Default Description
Home position 0: Normal Open | Select the near home input logic.
proximity logic (A contact) 0: Normal Open (A contact), 1: Normal Close (B contact)

g1 Info. )
e |tis recommended to select "Normal Open (A contact)" for "Home position proximity logic". The
input logic selected on Servo Amplifier AGB/A5B is reflected as is.

4.5.5 Download to FP7 MC Unit

Once the settings of limit switches and input logic are completed in CMI, download the
parameter information to FP7 MC Unit.

g1 Info. )

e For details of the downloading method, refer to "4.4.4 Download to FP7 MC Unit".

4.5.6 Checking Input State

After the completion of the settings, operate the limit inputs and near home inputs connected to
the servo amplifier forcibly, checker that they can be monitored on the FP7 MC Unit side.

e They can be monitored by the status monitor or unit memories (input control area).
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4.5 Connection of Limit and Near Home Switches

e The unit memories of FP7 MC Unit can also be monitored when FP7 CPU Unit is in PROG.
mode.
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4.6 Saving and Managing Files

4.6 Saving and Managing Files

4.6.1 File Type

The set parameters and positioning table information can be saved or exported in the following
four formats.

File name 5xten5|o Application Operation
The whole parameters of FP7 MC Unit are saved.
) . e EtherCAT communication parameters Save
CMI file .cmi . —
e Setting of Positioning Parameters Open
e Configuring positioning tables
. . Project files (EtherCAT communication parameters) created | Save
Project file -ecc by EtherCAT Configurator in CMI are saved. Open
) ENI files created by EtherCAT Configurator in CMI are Export
ENI file xml ;
exported/imported. Import
csV file sy The whole parameters of FP7 MC int are exported in csv Export
format. They can be used for checking parameters.

4.6.2 Saving as CMI Files

Set parameters and positioning table information can be saved and opened on CMI. The saved
data can also be reused in multiple units and projects.

Procedure |

1. Select File>Save As from the menu bar.
The "Save As" dialog box is displayed.

2. Enter the saving destination and file name, and click the [Save] button.
Information on parameters and positioning tables is saved as files with the extension (.cmi).

gl Info. )
e The files saved by the above operations contain the information on all parameters and
positioning tables set on CMI.

4.6.3 Export to CSV Files

The information on set parameters and positioning tables can be exported in csv format. It is
possible to open the csv files and check the settings of each parameter and positioning table.
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Procedure |

1. Select File>Export to CSV from the menu bar.
The "Export to CSV" dialog box is displayed.

Export to C5V @
Export destination folder C:¥FP7CMITest Select... |
| Cutput file name Sample
| Axis parameter SampleP.CSV
| Synchronous parameter SampleS.CSV
| Cam pattern SampleC.CSV
| Positioning table SampleT***,CSY
| MC common settings SampleM.CSV
| EtherCAT communication settings ~ SampleE.CSV
| Torgue limit settings SampleX.CSV

[ QK | [ Cancel |

2. Enter an output file name, and press the [OK] button.

CSYV files with given file names are saved for each parameter.

WUME-FP7MCEC-09
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5.1 FP7 MC Unit Common Settings

5.1 FP7 MC Unit Common Settings

5.1.1 FP7 MC Unit Common Settings Dialog Box

In the "MC common settings" dialog box, The EtherCAT communication cycle and the
operations when errors occur are set. The following procedure is explained on the condition that
CMI has already started.

Procedure |

1. Select Parameter>MC common settings from the menu bar.
The "MC common settings" dialog box is displayed.

Control Motion Integrator F=Ir=]

File Edit View Onlne Debug Parameter Help
DEHMS @ Xk ¥ de ¢
= Project{Untitied]

/MC common settings x \—,x
) Axis settings

Change axis Threshold of the number of times of PDO error judgement
Axis parameter settings
- SYNChronous parameter settings
Axis 1
Axis 20
Axis 3
Axis 41
|- Cam pattern seftings
= Positioning table settings
[Group ]Auis 1,2 Extend monitar value 1 wora
Axis 3
Axis 4
\-AXiS 1 Node address discrimination method Follow the setting value of StationBddrass

Project tree v 3 x

A1l nodes participation wait time (s}

MC cperation

Rllow directional shift

Tool operation momitering time (s)

V-Axis 2 EtherCAT commmication | EtherCAT commmnication cycle (us) 500
V-AXS 3
V-Axis 4:
- Torque limit settings ey
[WMC common setiings| Execuce EC Packet Monitor after Dawer ON ot exeeuted
=~ EtherCAT communication settings

- 16-axis type FF7 Motion Control Uni

Revision check Disabled

EC packet momitor request flag setting Disabled

Guidance v &x
Set EtherCAT communication error judgement threshold

When the error ccours for the specified number of times consecutively, it is judged as EtherCAT communication error

Setting range: 1 1o 10 (Default value: 3) times

|[c Own unit - Siot No.1 | | Num

2. Set necessary parameters in accordance with the intended use.

i Info. )
e Although the data being edited is held until finishing CMI even when the dialog box is closed
with the x mark during the editing, save parameters by executingFile>Save Asas necessary.

5.1.2 FP7 MC Unit Common Settings Parameters

The Parameters common to the unit, such as error judgement conditions and operation when
errors occur, are set.
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5.1 FP7 MC Unit Common Settings

B MC operation

Parameter name Default Description

The EtherCAT communication error judgement threshold is set. When
Threshold of the the error occurs for the specified number of times consecutively, it is
number of times of 3 judged as EtherCAT communication error.
PDO error judgement )

Range: 1 to 10 (times)

The participation wait time for slaves connected to EtherCAT network
All nodes participation after MC Unit is powered on is set. Error occurs when a node does not
wait time (s) 60 participate in the network after the elapse of the specified time.

Range: 1 to 240 (s)

The operation performed when an error occurs in axes (nodes)

connected to the network is set.

All axes stop

. All axes operations stop.
Operation when an ) . s .
All axes stop | The operations of normal axes stop in the deceleration time activated

error occurs

when an error occurs.

Normal axis operation continuance (Degraded operation)

The operation of the axis an error occurred stops. The operations of
normal axes continue.

Deceleration stop

Decelerated

In the case of positioning control, the function when the deceleration

operation sto stop request of unit memories (output control area) turns on is set.
UM 0261D P Deceleration stop / Pause
The operation when the operation mode of CPU unit changes from RUN
to PROG is set.
Operation continuance
The operation of each axis continues.
RUN->PROG. Decelerated | Deceleration stop
operation stop

Each axis decelerates and stops in a specified deceleration stop time
in the current control mode.
Immediate stop

Each axis decelerates and stops in a specified emergency stop
deceleration time.

Error alarm to CPU

The error annunciation method to FP7 MC Unit when an error occurs is
set.

unit Yes Yes: Announces errors to the CPU unit.
No: Not announce errors to the CPU unit.
Set whether or not to allow the shift between the moving direction
(vector) to a target point from the operation starting point and the moving
direction (vector) to the next target point during the P-point operation of
interpolation operation control.
Interpolation - Allow Allow directional shift
operation control _P- | directional P-poi . ) . T
) . -point operation continues even when the moving direction is
point operation shift dispplacedF.) 9
Not allow directional shift
Operation is performed by replacing P-point with C- point when the
moving amount shifts.
"Movement amount automatic check threshold", "Actual speed
Extend monitor value |1 word judgement value" and "Actual speed monitor value" can be extended.

1 word: Not extend

WUME-FP7MCEC-09
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5.1 FP7 MC Unit Common Settings

Parameter name Default Description

2 words: Extend
Tool operation 0 l’gf communication timeout period between CMI and FP7 MC Unit is
monitoring time (s) Range: 1 t0 240 (s)

B  EtherCAT communication

Parameter name Default Description
Select a node address discrimination method.
Setting Function
Follow the Follow the setting | Set by the station address in the "General"

Node address
discrimination method

setting value of
Station
Address.

value of Station | tab in the EtherCAT communication setting
Address. by the software CMI.

Follow the node
address
discrimination
method of each

Set node addresses by the station alias
setting of the servo amplifier.

slave.

EtherCAT communication
cycle (us)

500

Select the EtherCAT communication cycle.
500 /1000 / 2000 / 4000 (ps)

Revision check

Invalid

Set the revision number checking method for slave devices.
Select from the following items.
Disabled

Not check revision numbers.

Common to all axes (HW==
Check revision numbers of all slave devices in the same
method (high word match).

Common to all axes (==
Check revision numbers of all slave devices in the same
method (all match).

Common to all axes (LW==
Check revision numbers of all slave devices in the same
method (low word match).

Individual axis setting

Execute according to the revision number checking method for
each slave device.

(Note 1)  Set the EtherCAT communication cycle in accordance with the following contents. The installation
condition is the case by our measurement condition.

Control method No. of used axes | Setting value
Up to 5 axes From 500 (ps)
Up to 16 axes From 1000 (ps)
Single axis control
Up to 32 axes From 2000 (ps)
Up to 64 axes 4000 (ps)
Interpolation control Up to 4 axes From 500 (us)
Synchronous control Up to 16 axes From 1000 (us)

5-4
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Control method

No. of used axes | Setting value

Up to 32 axes From 2000 (ps)
Up to 64 axes 4000 (ps)
B Debug function
Parameter name Default Description
The operation of packet monitor request flag of EC(EtherCAT)
communication is set.
EC packet monitor Invalid Disabled: Packet monitor is not executed when EC packet

request flag setting

monitor request flag turns on.

Enabled: Packet monitor is executed when EC packet monitor
request flag turns on.

Execute EC Packet
Monitor after Power ON

Not executed

The operation of the EC (EtherCAT) packet monitor when FP7
MC Unit is powered on is set.

Not executed: EC packet monitoring is not executed after the
power turns on.

Executed: EC packet monitoring is executed after the power
turns on.

g1 Info. )

e For details of "EC packet monitor" function, refer to "13.13 EC Packet Monitor Function".
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5.2 Axis Parameter Settings

5.2 Axis Parameter Settings

5.2.1 Setting by CMI

The parameters common to each axis, such as the motor rotation direction and the logics of
near home input and limit input, are set by CMI. The following procedure is explained on the

condition that CMI has already started.

Procedure |

1. Select Parameter>Axis parameter settings from the menu bar.

The "Axis parameter settings" dialog box is displayed.

Control Motion Integrator
File Edit View Onine Debug Parameter Help

DEEMe wa Kk, P g ?

Project free
= Project{Untitied]
5 Axis settings
t Change axis
- SYNchronous parameter settings
Axis 1
Axis 20
Axis 3
Axis 4 Basic Satup
| Cam pattern seftings
= Positioning table settings
[Group 1]Auis 1,2
Axis 3
Axis 4
V-AKS 10
V-Axis 2
V-AKS 3
W-Axis 42
|- Torque limit settings
| MC commen settings
=1 EtherCAT communication settings
F- 16-axis type FF7 Motion Conirol Uni

- @ x| /axis

Sofvware limit setting

Auwkiliary output secting

Enter a comment within one-byte 256 characters.

Comnent

Positicning repeat comnt

Limit switch connection
witch logic

witch logic

limit (Pasitianing control)

Software limit (Home return)

Software limit (JOC operatien)

Software limiv Upper limit value

Software limit Lower limit value

Buxiliary cutput mede
Buxiliary output ON time (ms)
a (8}

Movement check ope:

elfe =

settings x X

Axis 1 [Growp 1] Axis 2 [Group 1]

0: CH dars + “
N Disabled @ & pisesies
| s: standara B | s: standara
| 1:Normal Close (B contacti [ [ 1:Wormal Close (8 consaen)
| 1:Norma1 Close (B contacti [ [ 1:Wormal Close (8 consaen)
N: Disabled N: Disablea
N: Disabled B v Disavilea
N: Disabled B 5: Disabled
2147483647 21474834
-2147483642 21474831
N: Mot used N: ¥ou used

10

|[c g Ouwn unit - Siot No 1] [Offine] | NUM

2. Set necessary parameters in accordance with the intended use.

3. Select File>Save As from the menu bar.

4. Enter an arbitrary file name, and press the [Save] button.

g1 Info. )

e Although the data being edited is held until finishing CMI even when the dialog box is closed
with the x mark during the editing, save parameters by executing File>Save As.

5-6
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5.2 Axis Parameter Settings

5.2.2 Axis Parameters (Basic Setup)

B Basic Setup

Parameter name Default Description
Arbitrary comments can be input. Comments can be stored in
Comment Blank FP7 MC Unit since Ver.1.2.
The number of repetitions of positioning control is set.
Range: 0 to 255 times
Positioning repeat count 0 Repeat count: When it is 0 or 1, the positioning operation is not
UM 009F0 repeated.
Repeat count: In the case of 255, operation is repeated
unlimitedly.
The units for specifying position command values and speed
command values are set.
Unit setting P: pulse
P: pulse i . . .
UM 03240 M: pm [Min 0.1], M: pm [Min 1]

I: inch [Min 0.00001 inches], I: inch [Min 0.0001 inches]
D: degree [Min 0.1], D: degree [Min 1]

Numbers of pulses per
revolution

UM 03242-UM 03243

Movement amount per
revolution

UM 03244-UM 03245

Only when the unit is set to um, inch, or degree, the pulse
number and movement amount per revolution are set.

Interpretation changes according to the unit settings as below.
um: 1 um

inch: 1/10,000 inch

degree: 1 degree

CWI/CCW direction
setting

UM 03254 bit1

0: CW direction +

0: CW direction +: Set the direction that an elapsed value is + as
CW.

1: CCW direction +: Set the direction that an elapsed value is +
as CCW.

Limit switch

When using the limit switch function or the home return function

) N: Disabled using limit switches, select "A: Enabled".
UM 03254 bitd N: Disabled, A: Enabled
When the arrangement of the connected "limit +" and "limit -" is
Limit switch connection S: Standard opposite to the input state loaded to FP7MC MC Unit, select "R:

UM 03254 bit2

Reverse connection".
S: Standard, R: Reverse connection

Limit + switch logic
UM 03254 bit4

Limit - switch logic
UM 03254 bit5

1: Normal Close
(B contact)

Select the input logic of the limit switches.
0: Normal Open (A contact), 1: Normal Close (B contact)

(Note 1)

parameter names.

The values set in these parameters are stored in the unit memory numbers described below the

WUME-FP7MCEC-09
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5.2 Axis Parameter Settings

e In FP7 MC Unit, CW refers to the rotating direction with a count increase and CCW refers to

the direction with a count decrease. Therefore, limit input in the CW direction is limit + input and
that in the CCW direction is limit -.

e |n the system using FP7 MC Unit, limit switches are connected to the general-purpose inputs
(SI-MON3 and SI-MON4) of Servo Amplifier A6B/A5B. When the "Limit switch" is set to
"Enabled" in the above parameter, the state of the general-purpose inputs (SI-MON3 and SI-
MON4) of Servo Amplifier A6B/ASB is reflected as the limit inputs of FP7 MC Unit.

e |tis recommended to select "Normal Open (A contact)" for "Limit + Switch logic" and "Limit -
Switch logic". The input logic selected on the Servo Amplifier A6B/A5B side is reflected as is.

5.2.3 Axis Parameters (Options)

These parameters are set according the used functions.

B Software limit setting

Parameter name Default Description

Software limit (positioning
control) N: Disabled

UM 0324B bit0 ) o
Select whether to enable or disable the software limit when

Soft limit (Home return) N: Disabled executing the positioning control, home return or JOG operation.
UM 0324B bit1 ' N: Disabled, A: Enabled

Soft limit (JOG operation)
UM 0324B bit2

N: Disabled

Software limit Upper limit
value 2147483647
UM 0324C-UM0324D

Set the upper or lower limit of the software limit.
Software limit Lower limit

value -2147483648
UM 0324E-UM 0324F

(Note 1)  The values set in these parameters are stored in the unit memory numbers described below the
parameter names.

B Auxiliary output setting

Parameter name Default Description

Select the operation mode of auxiliary output contact and
N: Not used auxiliary output code.

N: Not used, W: With mode, D: Delay mode

Auxiliary output mode
UM 03252 bit7-0

Auxiliary output ON time Set the time period that auxiliary output contact is ON.

ms) 10 R : 0 to 255

UM 03252 bit15-8 ange: V10 250 ms

Auxiliary output delay ratio When using the delay mode for the auxiliary output, specify the
(%) 0 ratio to output.

UM 03253 Range: 0 to 100 (%)
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5.2 Axis Parameter Settings

(Note 1)

B Monitor setting

The values set in these parameters are stored in the unit memory numbers described below the
parameter names.

Parameter name Default Description
Movement check operation Select the operation when exceeding the movement amount
P 2: None automatic check threshold.
UM 0324A 0: Error, 1: Warning, 2: None
Set the threshold for the movement amount automatic check
operation.(Note 1)
Movement check value
Extend
(pulse) 10000 monitor value EueE
UM 03258-UM 03259
1 word 0 to 65535 pulses
2 words 0 to 2147483647 pulses
Completion width check Specify the width of the completion of command operation.
time (ms) 0 When "0" is set, the completion width is not checked.
UM 03257 Range: 0 to 10,000 ms
Turns on the completion flag when the AMP current value
[feedback value] becomes within this completion width after the
Completion width (pulse) 10 movement of a set amount during the positioning control, JOG
UM 0325A-UM 03258 operation.
Range: 1 to 2,147,483,647
Any other settings will be errors.
Monitor error - Torque Select the operation of FP7 MC Unit when the torque value of the
judgement N: Disabled amplifier is monitored and exceeds the judgement value.
UM 0325C bit1-0 N: Disabled, E: Enabled (Error), W: Enabled (Warning)
Monitor error - Torque .
judgement value (%) 5000 Set the torqueJudgem:ent value. .
UM 0325D Range: 0 to 5000 (0.0% to 500.0%)
Monitor error - Actual Select the operation of FP7 MC Unit when the actual speed of
speed judgement N: Disabled the amplifier is monitored and exceeds the judgement value.
UM 0325C bit3-2 N: Disabled, E: Enabled (Error), W: Enabled (Warning)
When "2 words" is set for "Extend monitor value", set the unit for
Monitor error unit 0: 0.1 rom the monitor error actual speed judgment. (Note 1)
UM 0325C bit4 el 0: 0.1rpm:
1: Command unit/s
Set the actual speed judgment value.(Note 1)
E:::tﬁﬂgr value m?i;“tor et Range
Monitor error - Actual
speed judgment value 5000 1 word 1rpm 0 to 5000 rpm
UM 0325E-UM 0325F
2 words 0.1 rpm 0 to 6500.0 rpm

Command unit/s | 2147483647 command

unit/s

(Note 1)

The values set in these parameters are stored in the unit memory numbers described below the
parameter names.
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5.2 Axis Parameter Settings

il Info. )
e For details of each function of software limit, auxiliary output and monitor setting, refer to

"13 Supplementary Functions".

e For details of the "Extend monitor value" setting, refer to "5.1.2 FP7 MC Unit Common Settings
Parameters".

5.2.4 Axis Parameters (Operation)

Common parameters to each axis related to operations are set.

B  Home return setting

Parameter name Default Description

Select the pattern of home return.

0: DOG method 1 (Based on front end + Z phase)
1: DOG method 2 (Based on front end)
2: DOG method 3 (Based on back end + Z phase)
Return setting code 9: DOG method 4 (Based on back end)
i g 0:DOG method 3 Limit method 1 (Limit signal + Z phase)
4: Limit method 2 (Limit signal)
5: Z phase method
6: Stop-on-contact method 1
7: Stop-on-contact method 2 (Stop-on-contact + Z phase)
8: Data set method
Home position proximity Select the near home input logic.
logi 0: Normal Open .
ogic (A contact) 0: Normal Open (A contact)
UM 03254 bit3 1: Normal Close (B contact)
This parameter is used for selecting the stop-on-contact method
Stop-on-contact torque as the home return method. It is regarded as a criterion for
value (%) 100 (10.0%) judging the home return once the torque value of the servo
UM 0327D amplifier exceeded this set value by the stop-on-contact.
Range: 0 to 5000 (0.0% to 500.0%)
This parameter is used for selecting the stop-on-contact method
as the home return method. When using the stop-on-contact
Stop-on-contact L o 2=
; . method, it is regarded as a criterion for judging the home return
judgment time (ms) 100

once this set time has passed after the torque value of the servo
UM 0327E amplifier exceeded the stop-on-contact torque value.

Range: 0 to 10000 (ms)

Select the operation direction of home return.

Return direction 0: Limit (-) 0: Direction in which the elapsed value decreases (limit -
UM 03261 direction direction)

1: Direction in which the elapsed value increase (limit + direction)

Return acceleration time
(ms) 100
UM 03262

Set the acceleration time when performing the home return.
Range: 0 to 10000 (ms)

Return deceleration time
(ms) 100
UM 03263

Set the deceleration time when performing the home return.
Range: 0 to 10000 (ms)
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5.2 Axis Parameter Settings

UM 0328E-UM 0328F

Parameter name Default Description

Return target speed 1000 Set the target speed when performing the home return.

UM 03264-UM 03265 Range: 1 to 2,147,483,647

Return creep speed Set the creep speed to search the home position in the home

100 return operation.

UM 03266-UM 03267 Range: 1 to 2,147,483,647
Set the home coordinates to be set after the completion of the
home return.
Range: -2,147,483,648 to 2,147,483,647
The ranges vary depending on the unit settings as below.

) pulse: -2,147,483,648 to 2,147,483,647 pulses
Home coordinates 0 um (0.1 um): -214,748,364.8 to 214,748,364.7 ym

um (1 um): -2,147,483,648 to 2,147,483,647 pm

inch (0.00001 inch): -21,474.83648 to 21,474.83647 inches
inch (0.0001 inch): -214,748.3648 to 214,748.3647 inches
degree (0.1 degree): -214,748,364.8 to 214,748,364.7 degrees

degree (1 degree): -2,147,483,648 to 2,147,483,647 degrees

(Note 1)

parameter names.

g1 Info. )

The values set in these parameters are stored in the unit memory numbers described below the

e |t is recommended to select "Normal Open (A contact)" for "Home position proximity logic". The
input logic selected on Servo Amplifier A6B/A5B is reflected as is.

B  JOG operation setting

Parameter name Default Description
. . ) Select the acceleration/deceleration pattern when performing the
Acceleratlon/ deceleration | 0: Linear JOG operation.
pattern setting accelerat[on/ 0: Linear acceleration/deceleration
UM 03269 bit1 deceleration )
1: S-shaped acceleration/deceleration
.(Jr;)SG) acceleration time 100 Set the acceleration time when performing the JOG operation.
UM 0326A Range: 0 to 10000 (ms)
.(Jr;)SG) deceleration time 100 Set the deceleration time when performing the JOG operation.
UM 0326B Range: 0 to 10000 (ms)
Set the target speed for performing the JOG operation.
Range: 1 to 2,147,483,647
Any other settings will be errors.
JOG target speed 1000 The ranges vary depending on the unit settings as below.

UM 0326C-UM 0326D

For pulse: 1 to 2,147,483,647 pps
um: 1 to 2,147,483,647 um/s

inch: 0.001 to 2,147,483.647 inch/s
degree: 0.001 to 2,147,483.647 rev/s

JOG inching movement
amount

UM 0326E-UM 0326F

Set the movement amount when starting JOG inching operation.
Range: 1 to 2147483647
The ranges vary depending on the unit settings as below.

WUME-FP7MCEC-09
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5.2 Axis Parameter Settings

Parameter name

Default

Description

For pulse: 1 to 2,147,483,647 pulses

um (0.1 ym): 0.1 to 214,748,364.7 um

um (1 pm): 1 to 2,147,483,647 um

inch (0.00001 inch): 0.00001 to 21,474.83647 inches
inch (0.0001 inch): 0.0001 to 214,748.3647 inches
degree (0.1 degree): 0.1 to 214,748,364.7 degrees
degree (1 degree): 1 to 2,147,483,647 degrees

(Note 1)

B Stop function setting

The values set in these parameters are stored in the unit memory numbers described below the
parameter names.

Parameter name Default Description

Emergency stop N .

deceleration time (ms) 100 Set the deceleration time at the time of emergency stop.
UM 03273 Range: 0 to 10000 (ms)

;:?e't(?:g; deceleration 100 Set the deceleration time at the time of limit stop.

UM 03275 Range: 0 to 10000 (ms)

Error stop deceleration Set the deceleration time at the time of error stop.

time (ms) 100

UM 03277

Range: 0 to 10000 (ms)

(Note 1)

B J-point operation setting

The values set in these parameters are stored in the unit memory numbers described below the
parameter names.

Parameter name Default Description
) . . Select the acceleration/deceleration pattern when performing the
J-point operation setting 0: Linear J-point control
code acceleration/ 0: Linear acceleration/deceleration
UM 03281 bit1 deceleration )
1: S-shaped acceleration/deceleration
.(Jr-r?sc;mt acceleration time 100 Set the acceleration time when performing the J-point control.
UM 03282 Range: 0 to 10000 (ms)
‘(Jr'r?so)'m deceleration time 100 Set the deceleration time when performing the J-point control.
UM 03283 Range: 0 to 10000 (ms)
Set the target speed when performing the J-point control.
Range: 1 to 2,147,483,647
Any other settings will be errors.
J-point target speed 1000 The ranges vary depending on the unit settings as below.

UM 03284-UM 03285

For pulse: 1 to 2,147,483,647 pps
um: 1 to 2,147,483,647 um/s

inch: 0.001 to 2,147,483.647 inch/s
degree: 0.001 to 2,147,483.647 rev/s

5-12
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5.2 Axis Parameter Settings

(Note 1)  The values set in these parameters are stored in the unit memory numbers described below the
parameter names.
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5.3 Positioning Table Setting

5.3 Positioning Table Setting

5.3.1 Construction of Positioning Tables

Positioning tables are assigned using CMI. The following procedure is explained on the
condition that CMI has already started.

B Positioning table setting screen of CMI

e Sheets are divided for each axis, and 1000 tables ranging no. 1 to no. 1000 can be set.
e By double-clicking an arbitrary axis of the project tree in CMI, the positioning data table

opens.

e When setting the interpolation control, the cell for "Interpolation operation" as a selection
item is added between Operation pattern and Control method. Also, the input cells for
Movement amount and Auxiliary point are added according to the number of axes.

Control Motion Integrator [fo-a =
File Edit View Online Debug Parameter Help
DS H¥% @ M ¥ e 2
Project tree - @ x| Posi ,“ X%
- Project{Untitied] i
Axis settings Teble number Operation pattern Interpolation operation Contzol method st axis (1) Movement =
Change axis : End point : Linear (Composite speed) : Increment o
L Syn?:‘rst)rs:gzi‘rzrrﬁ;g:g:mngs : End point B| ©o: tinear (Composize speed) [ 1: Incremenz [ L}
Asis 1 : End point B ©: Lineer (Composite speed) [@| I: Increment [ a
Asis 20 : Ena paint B| o: vinear (compesits speea) | I: Ineremen: [ 0
Axis 3 : End point B ©: Lineer (Composite speed) [@| I: Increment (@ [
Auis 42 : End point : Linssr (Composite spesd) : Increment Q
[~ Cam pattern setiings : End point B o Lineer (Compositve speed) [@| I: Tncrement [ 0
= Positioning table settings
: End point B ©: Linear (Composite speed) [@| I: Ineremen:z 3 0
Ais 3 : Ena paint B| o: vinear (compesits speea) | I: Ineremen: [ 0
Axis 4 : End point B ©: Linear (Composite speed) [@| I: Ineremen:z @ 0
Vs 1 : Ena paint : Linsar [Compesits spead) : Incremsnt 0
V-AS 2 : End point B| ©o: tinear (Composize speed) [ 1: Incremenz [ L}
V-Axis 3 : End point B ©: Lineer (Composite speed) [@| I: Increment [@ 0
7Tm‘lfu';"l‘i:f““‘sem"gg + End poioe @ o: tinear (comonize speed) (@ I: Incremers (@ B
L MC commen setings : End point B ©: Lineer (Composite speed) [@| I: Increment [@ 0
& EtherCAT communication setings : Ena paint : Linsar [Compasits spead) : Incremsnt 0
- 16-axis type FP7 Motion Control Uni : End point B| ©°: Linesz (Composite speed) [ I: Incremenz [ L]
: End point B ©: Lineer (Composite speed) [@| I: Increment [@ 0
: Ena paint B| o: iinear (Composite speea) [ I: Inecremenz [ o .
« - - ]
[Group 1]Axis 1,2 Axis 3 [[Axis 4| V-Axis 1 [|V-Asis 2| V-Axis 3| V-Auis 4
Guidance > I x
Please select E: End point control, C: Continuance point control, or P: Pass point control
m v
“f‘ i destinafion.Own unit - Slot No.1] [Position unitpulse | [Speed unit :pulse /s | | NUM

(

B Setting items (Common)

Note 1) In the above example, the real axes 1 to 16 and virtual axes 1 to 8 are displayed.

g1 Info. )

e For details of each control, refer to "8 Automatic Operation (Position Control)".

Parameter name | Default Description
Select one from the following operation patterns.

Operation Patterns | E: End point ] . 9 p_ P ) )
E: End point, C: Continuance point, P: Pass point, J: Speed point
Select the control method.

Control method I: Increment

I: Increment, A: Absolute

5-14
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5.3 Positioning Table Setting

Parameter name | Default Description
Input the movement amount (position command value). The movement
1st axis (L) amount depends on the unit system specified in the parameter settings.
movement amount 0 Axis numbers are displayed in (L).
Range: -2147483648 to 2147483647
Acceleration/
deceleration L: Linear Select the acceleration/deceleration method. L: Linear, S: S-shaped
method
frg‘s’f'eram” time 14100 Set the acceleration time. Range: 1 to 10000 (ms)
(Drsé:)eleratlon time 100 Set a deceleration time. Range: 1 to 10000 (ms)
Set the target speed.
Range: 1 to 2,147,483,647
Any other settings will be errors.
The ranges vary depending on the unit settings as below.
Target d 1000
arget spee For pulse: 1 to 2,147,483,647 pps
um: 1 to 2,147,483,647 um/s
inch: 0.001 to 2,147,483.647 inch/s
degree: 0.001 to 2,147,483.647 rev/s
Set the time from the completion of the positioning instruction in the E-
Dwell time (ms) 0 point control until the positioning done flag turns on. For the C-point
control, it is the wait time between each table. For the P-point control, the
dwell time is ignored.
Set the auxiliary output code. When the auxiliary output is set to be
Auxiliary output 0 enabled in the parameter settings, the auxiliary output code specified here

is output.

Comment

Arbitrary comments can be input for each table. Comments can be stored
in FP7 MC Unit since Ver.1.2.

B Setting items (Additional items for 2-axis interpolation)

Parameter name | Default Description
0: Linear Select one from the following operation patterns.
Interpolation (Composite 0: Linear (Composite speed), 1: Linear (Major axis speed), S: Circular
operation speed) (Center point / CW direction), T: Circular (Center point / CCW direction), U:
Circular (Pass point)
1st axis (L) 0
movement amount
1staxis (L) 0 Input the movement amount (position command value). The auxiliary point
auxiliary point is input for the circular interpolation.
2nd axis (m The axis numbers allocated to interpolation groups are displayed in (L
(m)
movement amount 0 and (m) in the ascending order from the smaller number.
2nd axis (m) 0

auxiliary point

WUME-FP7MCEC-09
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5.3 Positioning Table Setting

B Setting items (Additional items for 3-axis interpolation)

Parameter name | Default Description
Select one from the following operation patterns.
0: Linear (Composite speed), 1: Linear (Major axis speed), A: Spiral

) 0: Linear (Center point / CW direction / 1st axis feed), B: Spiral (Center point/ CCW

Interpqlatlon (Composite direction / 1st axis feed), C: Spiral (Center point / CW direction / 2nd axis

operation speed) feed), D: Spiral (Center point / CCW direction / 2nd axis feed), E: Spiral
(Center point / CW direction / 3rd axis feed), F: Spiral (Center point / CCW
direction / 3rd axis feed), L: Spiral (Pass point / 1st axis feed), M: Spiral
(Pass point / 2nd axis feed), N: Spiral (Pass point / 3rd axis feed)

1st axis (L) 0

movement amount

1st axis (L) 0

auxiliary point

2nd axis (m) 0 Input the movement amount (position command value). The auxiliary point

movement amount is input for the spiral interpolation.

2nd axis (m) The axis numbers allocated to interpolation groups are displayed in (L),

auxiliary point 0 (m) and (n) in the ascending order from the smaller number.

3rd axis (n) 0

movement amount

3rd axis (n) 0

auxiliary point

5.3.2 Operation Patterns and Tables

e Use a number of tables if the positioning patterns consist of P-point control (pass point
control), C-point control (continuance point control), and J-point control (speed point control).

e In these types of control, the tables are created continuously on CMI, and "E-point control" is
selected for the operation pattern for the last table.

e Start requests are made by specifying the starting data table numbers for each control in
user programs.

Example) When performing three-speed positioning control by P-point control (pass
point control)

Create three positioning tables, and select "E: End point" for the last table. Also, start requests
are made by specifying the starting table numbers in user programs.

Speed 4 )
f [pps] P-point control

P-pointi P-point
table table -~ Time

T T t [ms]

Start Stop
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5.3 Positioning Table Setting

‘Positioning” x

Control method

I:Increment

1st axis (1] Movement amount

50000

Acceleration/deceleration type

L: Linear

I:Increment

100000

L: Linear

Table No. Operation pattern
1 E: End point
2 E: End point
3 E: End point

o@Q

I:Increment

3gooo

L: Linear

(<] <[<]

e For details of each control, refer to "8 Automatic Operation (Position Control)".

WUME-FP7MCEC-09
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5.4 Synchronous Parameter and Cam Pattern Settings

5.4 Synchronous Parameter and Cam Pattern Settings

5.4.1 Synchronous Parameter Settings

Parameters required for the synchronous control are assigned using CMI. The following
procedure is explained on the condition that CMI has already started. The synchronous
parameter setting is made for slave axes.

Procedure |

1. Select and double-click the axis for setting the parameters from the project tree.
The "synchronous parameter” dialog box is displayed.

Control Motion Integrator | =R E=E |

Eile Edit View Oniine Debug Parameter Help
DEEMSY, LB M P e 2

Project tree - B % /

= Project{Untitled] I
B Axis settings

Change axis

Axis parameter settings

= Synchronous parameter settings

Zxis 1

Basic Setup Deceleration stop method Linear deceleratien

Aoxis 1 Deceleration stop time 100
[ s 3] Not use
Axis 2.
Axis 4. Electronie gear setting
Cam pattern settings Cear zatio denominator
=+ Positioning table settings Gear ratic change time
[Group 1]Axis 1,2 Tse Mot use
Axis 3 c
Pods 4 Clutch ON trigger type | I/0 cluteh ON request
| Torque fimit settings Clutch ON edge =

i~ MC common settings Clutch ON method

= EtherCAT communic ation seftings

- 16-axis type FP7 Motion Control Ut
Slave_001 [MADHT1105BA1] (|

Slave_002 [MADHT1105BA1] (|

Clutch ON slip method

Cluteh setting

Slave_003 [MADHT1105BA1] (|

utch OFF raquest
—Slave_004 [MADHT1105BA1] (|

OFF phase ratis
OFF methoa

OFF slip method

ch OFF alip cime
Guidance

Select the axis ang master axis to synchronize
Please select from the following.
No synchronols master, Axes 1 to 64, Virtual axes 110 32

| [Com i inafion Own unit - Siof No.1] [Offine] | NUM

2. Set necessary parameters in accordance with the intended use.

i Info. )
e Refer to Chapter "9 Automatic Operation (Synchronous Control)" for parameter settings related
to synchronous control.

5.4.2 Cam Pattern Setting

Make electronic cam settings in the case of using an electronic cam. Necessary parameters are
assigned using CMI. The following procedure is explained on the condition that CMI has
already started. The cam pattern setting is made for the cam pattern operation for slave axes.
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5.4 Synchronous Parameter and Cam Pattern Settings

Procedure |

1. Select Parameter>Cam pattern settings from the menu bar.
The "Cam Pattern Settings" dialog box will be displayed.

Control Motion Integrator | =N [EER ===

Eile Edit View Onine Debug Paramster Help
DEH3%% G@d M ¥ e ¢

Project tree ~ % X! ‘Cam pattern settings x| X
- Project{Untitled]

J”\“E‘;t:g"gsam 1024 Numberofcams thatcanbe set [ 64  Number of seftable adjustment data [ 1000 [#] "\ Displacement [7] /™ Speed [\ Ac
Axis parameter settings

J- Synchronous parameter seltings
Axis 20 100%
Axis 3
Axis 42
V-Axis 1
| Axis 1 0%

g Cam patiem setfings]

- Positioning table settings

[Group 1}Axis 1,2

Axis 30

Axis 4- -100%

V-AXis 1:

V-Axis 2

V-Axis 3

V-Axis 4 SUCHERN Trterval Number = Start phase (%) End phase (3}

{— Torque limit settings

|- MC common settings

- EtherCAT communication setings

- 16-auis type FP7 Motion Control Uni

~Cam ——

Guidance v @ x

| i ion: Gwn unit - Siof No.1] [Offine] | NUM

2. Set necessary parameters in accordance with the intended use.

gl Info. )
e The saved parameter information can be read on "CMI".

e In the case of synchronous control, it also operates according to the parameters specified in
"5.2 Axis Parameter Settings".
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5.5 Confirmation of Setting Contents

5.5 Confirmation of Setting Contents

5.5.1 Check on Parameter Data

The following procedure is explained on the condition that CMI has already started.

Procedure |

1. Select Debug>Check Parameter and Data Values from the menu bar.
A message box is displayed to show the check result.

(In normal state) (In abnormal state)

Control Motion Integrator  [weam| Control Motion Integrator ==
e %4 Error occurred in the following EtherCAT communication setting.
[0] No error occurred. '@‘ ! !

Slave setting is not made.

2. Click the [OK] button.
The screen returns to the editing screen of CMI.

5.5.2 Comparison of Parameter Information

The following items can be verified using CMI.

e Verifying the data being edited with saved cmi files

e \erifying the data being edited with the unit memory (RAM) data in FP7 MC Unit
The following procedure is explained on the condition that CMI has already started.

Procedure |

1. Select Debug>Verify>File or "Unit" from the menu bar.

When "File" is selected, the "Select a File to Verify" dialog box appears. When "Unit" is
selected, the "Verify - Unit" dialog box is displayed.

2. Select a target (file or unit) to be verified, and press the [OK] button.
The verification result is displayed.

(In normal state) (In abnormal state)
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5.5 Confirmation of Setting Contents

Verification result
Verification target:  Own unit - Slot No.1

~Verification content

MC common setting - Matched

Axis information - Matched

Parameter data - Maiched

Fositioning data - Matched

Synchronous parameter - Matched

Cam pattern - Matched

‘ Werificafion result - Matched

Verification result @
Verification target:

~Verification content

C:¥FP7CMITest¥FP7MotionControlUnitTestProgram.cr

MC common setting - Matched

Axis information - Matched

Parameter data - Maiched

Synchronous parameter - Matched

Cam pattern - Matched

Close

Close

3. Press the [Close] button.

The screen returns to the editing screen of CMI.

g1 Info. )

e When selecting "Unit" for the verification target, the contents of the unit memories (RAM) in
FP7 MC Unit are verified. The contents of the FROM in FP7 MC Unit may not match the
contents of the unit memories (RAM).
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5.6 Transfer of Parameters

5.6 Transfer of Parameters

5.6.1 Writing Parameters to Unit

The set parameter information is downloaded to the memory of FP7 MC Unit. The following
procedure is explained on the condition that CMI has already started.

Procedure |

1. Select File>Download to Unit from the menu bar.
A confirmation message is displayed.

Download to Unit

==

Connected fo | Own unit - Slot 1: 16-axis type FP7 Motion Control Unit (AFPTMC1BEC)

[ Select Slot | [ Communication settings |

Are you sure you want to download setting data to the unit?

l i (Note)
Confirm that the motor stops.
It is very dangerous if download is executed while the motor is running. The motor may accelerate or decelerate suddenly.

e J[

2. Confirm the message, and press the [Yes] button.
When the CPU is in RUN mode, the following message is displayed.

Control Motion Integrator E3

Impossible to execute because the PLC isin RUN mode.
l . Do you switch the PLC mode from RUN to PROG. and execute the
operation?

3. Select a unit to which the setting data is downloaded, and press the [Yes] button.
The FROM confirmation message is displayed.

Control Motion Integrator EZ

‘-"_"-I Download te the unit completed successfully.

&Y' The current number of writing to FROM is 2.
Do you execute writing to FROM?

4. Press the [Yes] button to write data to the FROM in FP7 MC Unit, and press the [No] button
not to perform the writing.

When the processing is finished, the following message is displayed.
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5.6 Transfer of Parameters

Control Motion Integrator @

|0| FROM writing completed successfully.

Control Motion Integrator @

|0] Download to the unit completed successfully.

5. Click the [OK] button.
The message for confirming the mode switching of the CPU unit is displayed.

Control Motion Integrator E3

Download to the unit completed successfully.
l . The mode of PLC will be changed to RUN from PROG. Continue?

[ ve [ Mo

6. Press the [Yes] button or [No] button.

il Info. )
e Executing "Writing to FROM" writes set parameters to the FROM in FP7 MC Unit. When the
power turns on again, the parameters are read into the unit memory (RAM) from the FROM.

e When "Write to FROM" is not executed, the set parameters are temporarily written to the unit
memories (RAM) in FP7 MC Unit and used as data during operations. However, when the
power turns on again, they are overwritten by the parameters written into the FROM.

e |t is also possible to execute Online>Write to FROM on CMI.

e "Write to FROM" can also be executed by turning on the FROM write request (Y3) of user
programs. However, we recommend using differential execution with this instruction to prevent
the writing from being executed continuously.

e \Writing to FROM can be performed up to 10000 times. Do not write data to FROM more than
10000 times.
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6.1 Before Turning On the Power

6.1 Before Turning On the Power

System configuration example

T

t | Power supply for PLC| ]
H i
i |Power supply for 1O device Si
i !

O)

O——

=)
]
S

)

e | Power supply for AMP i
i )

O
B Over limit
| switch

I

v 7 /]/)D
1::~ﬁ5r‘
Dl Over limit

J switch

> o

B Items to check before turning on the power

No. Item Description
) Checking connections to the | Check to make sure the various devices have been connected as
various devices indicated by the design.
(2) Checking the servo amplifier | Check the wiring of servo amplifier and parameter settings.
Checking the installation of Check the connection between the servo amplifier and over limit
(3) the safetg circuit switches. Check the installation condition of the over limit switches.
Y Check if the limit input can be monitored on PLC.
Checking the procedure Check to make sure settings have been entered so that power supplies
(4) settings for turning on the are turned on according to the procedure outlined in "6.2.1 Procedure
power supplies for Turning On the Power" shown below.
Setting configuration data Chfeck if the_} parameters and positioning data are configured in FP7 MC
Unit as designed.
Checking the CPU mode Set the CPU unit to PROG. mode. Setting it in RUN mode can cause
(5) selection switch inadvertent operation.
Create programs to turn off the start request of each operation when
Checking user programs switching the mode to RUN mode. If they are on, they may activate
improperly.
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6.2 Power-on and Power-off Sequences

6.2 Power-on and Power-off Sequences

6.2.1 Procedure for Turning On the Power

When turning on the power to the system incorporating the unit, consider the nature and states
of any external devices connected to the system, and take sufficient care so that turning on the
power will not initiate unexpected movements.

Procedure |

1. Turn on the power supplies for the input and output devices connected to the PLC.

2. Turn on the power supply for the servo amplifier.
3. Turn on the power supply for the PLC.
gl Info. )

e If you want to delay the EtherCAT communication start time after the PLC is turned ON, refer to
"13.14 How to Delay EtherCAT Communication Startup after Power ON".

6.2.2 Procedure for Turning Off the Power

Procedure |

1. Check to make sure the rotation of the motor has stopped, and then turns off the power
supply for the PLC.

2. Turn off the power supply for the servo amplifier.

3. Turn off the power supplies for the input and output devices connected to the PLC.
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6.3 Checking While the Power is ON

6.3 Checking While the Power is ON

6.3.1 Items to check after turning on the power

System configuration example
Check each item in the following four major steps.

|

Bd|

7771 il |k 7]
T J over limit ? Near home L over imit
\

l switch switch J switch
1

B |tems to check after turning on the power

No. Item Description

) Checking the communication | Check if the communication between FP7 MC Unit and Servo Amplifier
state is performed properly.

Check the connection between the servo amplifier and over limit
2) Checking the safety circuit switches. Check the installation condition of the over limit switches.

by the PLC unit Check if the over limit switch is loaded as the limit input of FP7 MC Unit
and activated properly by performing JOG operation.

Check the connection between the servo amplifier and near home
input. Check the installation condition of the near home input. Check if
the near home input is loaded as the near home input of FP7 MC Unit
and activated properly by performing JOG operation or home return
operation.

Checking the near home

®) input

Checking the rotation,
(4) moving direction, and
moving distance.

Check the rotation, moving direction and moving distance by
performing JOG operation or positioning operation.

6.3.2 Checking Network Communication State

Procedure 1
Turn on the powers of the servo amplifier and FP7 MC Unit in this order, and check if no error
occurs.

Procedure 2
If an error occurs, check if the settings agree with the actual network configuration on CMI.
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6.3 Checking While the Power is ON

Points to check

After turning on FP7 MC Unit, the time until slaves participate in the network can be confirmed

and changed in the axis parameter setting menu of CMI.

6.3.3 Checking the Safety Circuit by the PLC Unit

Procedure 1

Check if the input of the over limit switches connected to the servo amplifier is loaded to FP7

MC Unit by operating them forcibly.
Points to check

Check if the limit setting is enabled, input logic is correct in the parameter setting menu of

CMI.
Procedure 2

Check if the limit stop is activated at the time of limit input by the tool operation function of CMI

or performing the JOG operation with a program.

Procedure 3

Using the JOG operation, check if the over limit switch is functioning properly.

B Operation at over limit input (Limit is Enabled)

Over limit input (-): ON

Condition Direction | Limit status Operation
Over limit input (+): ON Not executable, Error occurs.
Forward
When JOG operation is Over limit input (-): ON Executable
started Over limit input (+): ON Executable
Reverse

Not executable, Error occurs.

Forward Over limit input (+): ON

Limit stops, Error occurs.

During JOG operation
Reverse Over limit input (-): ON

Limit stops, Error occurs.

6.3.4 Checking the Operation of Near Home Input

Procedure 1

Check if the near home input is loaded as an input signal on the PLC properly by operating the

input forcibly.
Procedure 2

Start the home return by the tool operation function of CMI or inputting the home return

program, and check if the operation transits to the deceleration operation by the near home

input.

Points to check

The logic of near home input depends on the settings of Servo Amplifier and FP7 MC Unit.

Procedure 3

Check if the home stop position shifts by repeating the JOG and home return operations.
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6.3 Checking While the Power is ON

Procedure 4

If the home stopping position is shifted, change the position of near home input or reduce the
home return speed.

6.3.5 Checking Rotating and Moving Directions and Moving Distance

Procedure 1
Execute the JOG operation to confirm the rotating direction and moving direction of the motor.
Use the tool operation function of "CMI" and perform the JOG operation.

Points to check
The rotating direction is determined according to the installation of the ball screw or the
"CW/CCW direction setting" axis parameter.

Procedure 2
Check if the moving distance is that as designed by performing the JOG operation or
positioning operation.

Points to check

The moving distance is determined according to the pitch of the ball screw, deceleration gear
ratio or setting movement amount of the positioning data.
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6.4 Monitor Function of CMI

6.4 Monitor Function of CMI

6.4.1 Status Monitor

e The connection state

of each axis and input state of external terminals can be monitored.

e The following procedure is explained on the condition that CMI has already started.

Procedure |

1. Select Online>Status Monitor from the menu bar.
The "Status Monitor" dialog box is displayed.

Status monitor

=3 N <)

| Model

Axis [Groupl

Revision

Station address
Connection status
Serve ready

Home position proximity
Limit +

Limit —

I 16-axis type FPT Motion Control Unit

3

4

During stop During stop

I FROM write count

| Firmware version | 01.20
[ Hardware version | 01.10
Monitoring item
Item Description
Revision Indicates the revision number of Servo Amplifier AGB/A5B.

Station address

Indicates the station address of Servo Amplifier A6B/A5B allocated to each axis.

Connection status

Indicates the connection status of each axis.
Not connected / During stop / During operation / Warning occurs / Error occurs

Servo ready

Indicates the servo ready status on the servo amplifier side.
Ready (Green): Indicates that the servo is ready.
Off (White): Indicates the servo is off.

Home position proximity

Indicates the status of the near home input (HOME).
Near home (Green): Indicates the input is valid.
Off (White): Indicates the input is disabled.
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6.4 Monitor Function of CMI

Item Description

Limit + Indicates the status of the limit input. Monitored signals vary according to the
settings of "Axis parameter settings" of FP7 MC Unit.

Limit - Limit + (Green) or limit - (Green): Indicates the input is enabled.

Off (White): Indicates the input is disabled.

Indicates the number of times of writing to FROM in FP7 MC Unit. Writing can be

FROM write count performed up to 10000 times.

Firmware version Indicates the firmware version of FP7 MC Unit.

Hardware version Indicates the hardware version of FP7 MC Unit.

gl Info. )
e The input logics of the near home, limit + and limit - depend on the settings of Servo Amplifier
A6B/A5B and FP7 MC Unit.

e The target limit inputs to be monitored vary according to the settings of axis parameters as
below. Confirm them with CMI.

Parameter name Selection Description

Indicates the POT/NOT status of Servo Amplifier AGB/A5B.
N: Disabled | Limit +: POT (CW over-travel inhibit input)

Axis parameters Limit -: NOT (CCW over-travel inhibit input)
- Basic setup Indicates the SI-MON3/SI-MON4 status of Servo Amplifier AGB/
- Limit switch A5B.

A: Enabled

Limit +: SI-MON3 (General-purpose monitor input 3)
Limit -: SI-MON4 (General-purpose monitor input 4)

6.4.2 Data Monitor

The operating state can be monitored.

Procedure |

1. Select Online>Data Monitor from the menu bar.
The "Data Monitor" dialog box is displayed.
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6.4 Monitor Function of CMI

Data Monitor

Axis [Groupl

Control mode

Repeat count
Current wvalue
Unit

Deviation

Actual speed

ILxig ctate

Error code

Synchronous master axis
Synchronous output

Synchronous state

Table number executing 1 1
RBuxiliasry output code o Q
Bepeat count current value o o
o o
o 2
conversion current value 0 pulse 2 pulse 3

o
Torgque walue (%) 0.1 -0.3
0 rpm 0 rpm

Clear errors | Clear erzors | Clear erzo
Warning code ———— | | ==
Clear warning |  Clear warning |  Clear warns
« b

[F=3 NOR FxX5)

Axiz 1[Group 1] Bxis 3

Pesitiening control

Awis 7 [Group 11
Positioning contrel Positioning ed

During stop During stop During stq

g1 Info. )

e |f a recoverable error occurs in FP7 MC Unit, click the [Clear errors] button to clear the error.
e If a warning occurs in FP7 MC Unit, click [Clear warning] to clear the warning of FP7 MC Unit.

e The difference between the value of the position specified in FP7 MC Unit and the value of the
position fed back from Servo Amplifier A6B/A5B is calculated on the FP7 MC Unit side as a
deviation. This value is not the same as the value of the deviation counter of the servo

amplifier.

Monitoring item

Item

Description

Related page

Control mode

Displays the control mode.
Positioning control / J-point control / Home return / JOG operation

Displays "Master" when an axis has been set as a master axis.
When an axis has been set as slave axis, the master axis which this axis

Synchronous follows is displayed. Example: When Axis 2 has been set as a slave axis 9.2 Settings
- ) - - IO ; .| for Master and
master axis for the master axis that is Axis 1, "Axis 1" is displayed in the column of Axis sI .
9 ave Axes
Displays "-------- " for axes that are not used for synchronous control.
The functions of synchronous operation that have been set for slave axes
are displayed.
Gear, clutch, cam .
Synchronous Gear + clutch, gear + cam, clutch + cam 9.1 Synchflon
output ous control
Gear + clutch + cam
Displays "-------- " for the master axis and axes that are not used for
synchronous control.
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6.4 Monitor Function of CMI

Item Description Related page
Synchronous The states (synchronous/asynchronous) that have been set for each axis
state are displayed.

Table number

Displays the table number that the positioning data is being executed or

executing has been executed.
"8.7 Auxiliary
Auxiliary output | When the auxiliary output function is enabled, output code is output within gnuépxa)ﬁ?:e
code the range of 0 to 65535. ry
Output
Contact"
Repeat count .
current value Displays the current value of the repeat count. '8.3 Repeat
Function"

Repeat count

When setting to repeat operations, the repeat count is displayed (0 to 255).
When this function is not set, the repeat count is "0".

Current value
(pulse)

Displays the current value of FP7 MC Unit. It will return to "0" on the
completion of home return.

Unit conversion
current value

Displays the unit-converted current value of FP7 MC Unit.

It will return to "0" on the completion of home return. When the home
coordinate has been set, it will be preset to the home coordinate on the
completion of home return.

"13.2 Current
Value Update"

"13.3 Home
coordinates"

The difference value between the value of the position specified in FP7 MC

Deviation Unit and the value of the position fed back from the amplifier is stored.
In the case of virtual axes, "------ " is displayed.
. "13.6.1 Torque
0,

Torque value (%) | Displays the current value of the torque value. Judgement"
Actual speed "13.6.2 Actual
P Displays the current value of the actual speed. Speed
(rpm) "

Judgement
Displays "During operation" or "During stop".
Axis state splay uring operat uring stop o
When an error has occurred, "Error occurred" is displayed.
Displays the latest error code when an error has occurred.
Error code

Clicking the [Clear errors] button clears errors.

Warning code

Displays the latest warning code when a warning has occurred.
Pressing the [Clear warnings] button clears warnings of FP7 MC Unit.
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6.5 Tool Operation Function of CMI

6.5 Tool Operation Function of CMI

6.5.1 Tool Operation Function

You can perform commissioning with CMI before actually starting user programs. The following
procedure is explained on the condition that CMI has already started.

Procedure |

1. Select Online>Tool Operation from the menu bar.
A confirmation message is displayed.

Control Motion Integrator 3

% Tool operation will be activated.
Y Are you sure?

2. Press the [Yes] button.
The "Tool Operation" dialog box is displayed.

Tool operation @

| Tool operation progress ‘

Senvo ONIOFF...

Home retum...

JOG operation...

|
l
Pasitioning... ]
l
l

Teaching..

Type of tool operation

Item Description

Serve

ON/OFF Specify the servo ON/OFF setting for each axis.

A home return is performed to the home of the machine coordinates according to the specified

Home return
parameter.

Positioning Moves from the start table number according to the set contents of the positioning table.

JOG The specified axis can be moved to the specified direction at the specified speed while the
operation operation command is on.

Controls the axis like JOG operation, and reflects the resulting positioning address on the data

Teaching editing screen.
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6.5 Tool Operation Function of CMI

gl Info. )

e The unit cannot go into the tool operation while the unit is operated with a user program.

e Operation requests using unit memories (output control area) are disabled during the tool
operation.

e |f any communication error occurs during the tool operation, FP7 MC Unit will detect the error
and stop automatically. Also, if the previous tool operation does not finish properly due to any
error such as communication error, the tool operation mode will be canceled forcibly when the
next tool operation starts. Exit the operation once, and start the tool operation again.

6.5.2 Serve ON/OFF with Tool Operation Function

The following procedure is explained on the condition that CMI has already started.

Procedure |

1. Select Online>Tool Operation from the menu bar.
The "Tool Operation" dialog box is displayed.

2. Select "Servo ON/OFF" in the "Tool Operation" dialog box.
The "Servo ON/OFF" dialog box is displayed.

Servo ON/OFF E=n =R ==
| Tool operation progress |

[CJALL

Selected axis ON

li. Lmis 1[Group 1] Change ON/OEE -
Selected axis OFF
[ |2xi= ziGreup 11 Change ON/OEF

O [mmss
[ |zxi= 4 Change ON/OEF

3. Select a desired axis, and press the [Change ON/OFF] button.
The state is switched between servo lock and servo free.

Servo ON/OFF =0 =R ==

| Tool operation prograss |

[C] ALL

[ |a=i=s 11Group 11 oN
|:| Axis Z[Group 1] oN

O [mse s o

[] |2zi= 4 OFF
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6.5 Tool Operation Function of CMI

4. Confirm the servo ON/OFF states of arbitrary axes, and press the [Exit] button.

The display returns to the "Tool Operation" dialog box.

g1 Info. )

e If the servo ON/OFF has been controlled using user programs, the servo-lock or servo-free
state before the start of the tool operation is kept and the operation shifts to the tool operation.

e The servo-lock or servo-free state before the completion will be kept even after finishing the

tool operation mode.

6.5.3 JOG Operation with Tool Operation Function

e You can perform commissioning with CMI before actually starting user programs.
e The following procedure is explained on the condition that CMI has already started.

1. Select Online>Tool Operation from the menu bar.
The "Tool Operation" dialog box is displayed.

Procedure |

2. Select "JOG Operation" from the "Tool Operation" dialog box.
The "Tool Operation - JOG Operation" dialog box is displayed.

Tool Operation - JOG Operation

Tocl operation progress

Axis Axis 1[Group 1] Bxis Z[Group 1]

[Group]

Synchronous master axis

Synchronous output

Synchronous state

Current wvalue -1€ &

=3 N <)

Current value update | Curzent value update | Current value updat

Unit pulse pulse pulse
Deviation a L]
JOC target spead 1000 1000 10
Change ] Change [ Change
Inching movement 1 1
Change ] Change [ Change
Inching O O
+ | | +
- | |
Bxiz state During stop During stop During stop
Error cade RSt -— |
Clear errors ] Clear errors [ Clear errors
Warning code [ ————— | e
Clear warning ] Clear warning [ Clear warning

100 % 100 &

Speed rate

100 &

Change Speed Rate ] Change Spsed Rate [

Change Speed Rate

»
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6.5 Tool Operation Function of CMI

3. Click the [+] or [-] button in the JOG field.
The JOG operation is executed.

4. Click the [Exit] button to terminate the JOG operation.

g1 Info. )

e |f a recoverable error occurs in FP7 MC Unit, click the [Clear errors] button to clear the error.
e If a warning occurs in FP7 MC Unit, click [Clear warning] to clear the warning of FP7 MC Unit.

Items of dialog box

Synchronous and Asynchronous.

Item Description Related page
Displays "Master" when an axis has been set as a master axis.
When an axis has been set as slave axis, the master axis which this axis "9 2 Setti
Synchronous follows is displayed. or Maestg:%sn g
master axis Example: When Axis 2 has been set as a slave axis for the master axis that Slave Axes"
is Axis 1, "Axis 1" is displayed in the column of Axis 2.
Displays "-------- " for axes that are not used for synchronous control.
The functions of synchronous operation that have been set for slave axes
are displayed.
Gear, clutch, cam .
Synchronous Gear + clutch, gear + cam, clutch + cam 9.1 Synchf'on
output ous control
Gear + clutch + cam
Displays "-------- " for the master axis and axes that are not used for
synchronous control.
The states (synchronous/asynchronous) that have been set for each axis
Synchronous are displayed.
state Pressing the [Change synchronization] button switches the state between

Current value

Displays the current value after the unit system conversion. Click [Current
value update] to display the value input dialog box for changing the current
value.

"13.2 Current
Value Update"

The units of the position command value and speed command value are

Clicking the [Clear errors] button clears errors.

Unit displayed for each axis.
Deviation The difference value between the value of the position specified in FP7 MC

Unit and the value of the position fed back from the amplifier is stored. For
(pulses) f " " .

virtual axes, "- - - - - - is always displayed.
JOG target Monitors and displays the target speed in the JOG operation. Click "10.1 Settings
speed [Change] to change the target speed for the JOG operation. and

- Operations of
Inching A .
movement The inching movement amount is set. JOG .
Operation
Inching Check the box for performing the inching operation. "10.3 Setting
- : : and Operation

JOG [+] Click [+] to perform the forward rotation of the JOG operation. of JOG_ Inching
JOG [] Click [-] to perform the reverse rotation of the JOG operation. Operation

Displays "During operation" or "During stop".
Axis state Displays"Error occurs"when an error occurs.

Displays "Warning occurs" when a warning occurs.

Displays the latest error code when an error has occurred.
Error code

6-14
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6.5 Tool Operation Function of CMI

Item

Description

Related page

Warning code

Displays the latest warning code when a warning has occurred.

Pressing the [Clear warnings] button clears warnings of FP7 MC Unit.

Speed rate

The target speed of the JOG operation set in the parameter settings for

each axis is regarded as 100%, and the operation is executed in the

specified speed rate. Click the [Speed rate] button to display the value input

dialog box.

6.5.4 Home Return by Tool Operation Function

e \When the power is turned on, the coordinates of FP7 MC Unit do not coincide with those of
the machine position. Execute a home return before starting positioning.

e You can perform commissioning with CMI before actually starting user programs.
e The following procedure is explained on the condition that CMI has already started.

Procedure

)

1. Select Online>Tool Operation from the menu bar.
The "Tool Operation" dialog box is displayed.

2. Select "Home Return" from the "Tool Operation" dialog box.
The "Tool operation - Home Return" dialog box is displayed.

Axis [Groupl

Tool Operation - Home Return

Tool operation progress

Axis 1[Group 1]

Synchronous master axis
Synchronous output

Synchronous state

Current wvalue -1&

Bxis 2 [Group 1]

Home coordinstes |

Home cooxdinates

I

Home coordinates

Unit pulse
Deviatian 0

Home return mode DOG method 1

pulse

DOG method 1

pulse

DOG method 1

Stcart ] Start [ Start
hxiz state During stop During stop During stop
Error code [ —————— | e
Clear errors ] Clear errors [ Clear errors
Warning code [ ————— | e
Clear warning ] Clear warning [ Clear warning
Speed rate 100 % 100 % 100 %
Change Speed Rate ] Change Speed Rate [ Change Speed Rate

»

3. Click the [Start] button for the axis for which home return is to be performed.
Execute the home return operation.

4. Click the [Exit] button to terminate the home return operation.
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6.5 Tool Operation Function of CMI

g1 Info. )

e |f a recoverable error occurs in FP7 MC Unit, click the [Clear errors] button to clear the error.
e If a warning occurs in FP7 MC Unit, click [Clear warning] to clear the warning of FP7 MC Unit.
e This dialog box cannot be closed during the operation.

Items of dialog box

Item Description Related page
Synchronous Displays "Master" when an axis has been set as a master axis. "9.2 Settings
master axis When an axis has been set as slave axis, the master axis which this axis | for Master al1'nd
follows is displayed. Slave Axes
Example: When Axis 2 has been set as a slave axis for the master axis that
is Axis 1, "Axis 1" is displayed in the column of Axis 2.
Displays "-------- " for axes that are not used for synchronous control.
Synchronous The functions of synchronous operation that have been set for slave axes | "9.1 Synchron
output are displayed. ous control"
Gear, clutch, cam
Gear + clutch, gear + cam, clutch + cam
Gear + clutch + cam
Displays "-------- " for the master axis and axes that are not used for
synchronous control.
Synchronous The states (synchronous/asynchronous) that have been set for each axis
state are displayed.
Pressing the [Change synchronization] button switches the state between
Synchronous and Asynchronous.
Current value Displays the current value after the unit system conversion. Click [Home "13.3 Home

coordinates] to display the value input dialog box for changing the value
after home return.

coordinates”

Unit The units of the position command value and speed command value are
displayed for each axis.

Deviation The difference value between the value of the position specified in FP7 MC

(pulses) Unit and the value of the position fed back from the amplifier is stored. For

virtual axes, "- - - - - - " is always displayed.

Home return
mode

Displays the content of the home return setting code registered in the
positioning setting data.

Start/Stop Executes a home return start/stop operation.
e Click [Start] to execute a home return operation. The button name
changes to [Stop].
e Click [Stop] to execute a deceleration stop operation. The button name
changes to [Start].
Axis state Displays "During operation" or "During stop".
When an error has occurred, "Error occurred" is displayed.
Displays "Warning occurs" when a warning occurs.
Error code Displays the latest error code when an error has occurred.

Clicking the [Clear errors] button clears errors.

Warning code

Displays the latest warning code when a warning has occurred.
Pressing the [Clear warnings] button clears warnings of FP7 MC Unit.

Speed rate

The target speed of the home return set in the parameter settings for each
axis is regarded as 100%, and the operation is executed in the specified

6-16
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Item

Description

Related page

speed rate. Click the [Speed rate] button to display the value input dialog

box.

6.5.5 Positioning by Tool Operation Function

Specifying a starting table number enables to check if positioning from the starting table
operates properly.

Procedure

)

1. Select Online>Tool Operation from the menu bar.
The "Tool Operation" dialog box is displayed.

2. Select "Positioning" from the "Tool Operation" dialog box.
The "Tool Operation - Positioning" dialog box is displayed.

Axis [Groupl

Repeat count

Unit

Deviation

Ixig ctate

Error code

Warning code

Speed rate

Current wvalue

Tool Operation - Positioning
Tool operation progress

Synchronous master axis
Synchronous output

Synchronous state

Repeat count current value

Table number executing

Start table number

= =S|
1 1
Zwis 1[Group 11 Zwis 2[Group 1] Bxis 3
o o
o o
Change [ Change [ Change
-18 B
Current value update | Current value update | Current value up|
pulse pulse pulse
o 1
1 1
1 1
Change Change [ Change
QOperate QOperate
During step During stop During stop
Clesr erzocs [ Clesr erzozs [ Clesr srzors
Clear warning [ Clear werning [ Clear warning
100 % 100 % 100 %
Change Speed Rate [ Change Speed Rate [ Change Speed R
L3
Exit

3. Click the [Change] button under the target start table number field.
The "Start Table No. Setting" dialog box is displayed.

Input a starting table number.

Click the [Operation] button.
Positioning starts from the specified start table number.
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6. Click the [Exit] button to terminate the positioning operation.

Items of dialog box

Item Description Related page
Displays "Master" when an axis has been set as a master axis.
When an axis has been set as slave axis, the master axis which this axis "9 2 Setti
Synchronous follows is displayed. for Maestér:%snd
master axis Example: When Axis 2 has been set as a slave axis for the master axis that Slave Axes"
is Axis 1, "Axis 1" is displayed in the column of Axis 2.
Displays "-------- " for axes that are not used for synchronous control.
The functions of synchronous operation that have been set for slave axes
are displayed.
Gear, clutch, cam .
Synchronous Gear + clutch, gear + cam, clutch + cam 9.1 Synchf'on
output ous control
Gear + clutch + cam
Displays "-------- " for the master axis and axes that are not used for
synchronous control.
The states (synchronous/asynchronous) that have been set for each axis
Synchronous are displayed.
state Pressing the [Change synchronization] button switches the state between
Synchronous and Asynchronous.
Repeat count .
current value Displays the current value of the repeat count. "8.3 Repeat
Function"
Repeat count Displays the setting value of the repeat count.
Displays the current value after the unit system conversion. Click [Current "13.2 Current

Current value

value update] to display the "value input" dialog box for changing the
current value.

Value Update"

The units of the position command value and speed command value are

Unit displayed for each axis.
Deviation The difference value between the value of the position specified in FP7 MC
(pulses) Unit and the value of the position fed back from the amplifier is stored. For

virtual axes, "- - - - - - " is always displayed.

Table number

Displays the table number during the operation or when it completes.

executing
Start table Position control start table number
number Click [Change] to change the start table number.
Executes a positioning control operation or stop operation.
e Click [Operate] to execute a positioning control operation. The button
Operate/Stop name changes to [Stop].
e Click [Stop] to execute a deceleration stop operation. The button name
changes to [Operate].
Displays "During operation" or "During stop".
Axis state When an error has occurred, "Error occurred" is displayed.
Displays "Warning occurs" when a warning occurs.
Displays the latest error code when an error has occurred.
Error code

Clicking the [Clear errors] button clears errors.

Warning code

Displays the latest warning code when a warning has occurred.
Pressing the [Clear warnings] button clears warnings of FP7 MC Unit.
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Item Description Related page

Speed rate 100 %, and the operation is executed in the specified speed rate. Click the

The target speed set in the parameter settings for each axis is regarded as

[Speed rate] button to display the "value input" dialog box.

Even in the tool operation, the unit operates in accordance with the data of the positioning table
downloaded to FP7 MC Unit. The operations after the starting table number vary depending on
operation patterns.

If a recoverable error occurs in FP7 MC Unit, click the [Clear errors] button to clear the error.
If a warning occurs in FP7 MC Unit, click [Clear warning] to clear the warning of FP7 MC Unit.

The positioning operation of an interpolation group starts and stops the axis with the smallest
number in the group. In the case of the tool operation function, the [Operate] buttons other than
that for the smallest axis number cannot be pressed.

This dialog box cannot be closed during the operation.

When conditions are changed during the tool operation, the operation continues by updating
the unit memories temporarily, however, the changes are not reflected in the configuration data
written in the FROM within FP7 MC Unit. Therefore, when the power is turned on again, the
unit is booted based on the configuration data written in the FROM within FP7 MC Unit.

6.5.6 Teaching by Tool Operation Function

Activate each axis manually by the tool operation, and register the positioning addresses where
each axis stops as the point data.

Procedure |

1.

Select Online>Tool Operation from the menu bar.
The "Tool Operation" dialog box is displayed.

Select "Teaching" in the "Tool Operation" dialog box.
The "Tool operation - Teaching" dialog box is displayed.

WUME-FP7MCEC-09
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Tool Operation - Teaching [E=NEEN =

Tool cperation progress

Axis [Groupl Axis 1[Group 1] Exiz 2[Group 1] Axis 3

SE—— | —
Synchronous output
Synchronous state
Current walue -1€ E
Carzent value update | Current valus update | Current value updat
Unit pulse pulse pulse
Deviation L] 1
JOG target spead 1000 1000 10
Change | Change | Change
Inching movement 1 1
Change I Change I Change
Inching ] ]
+ | + | +
— | — I —
1 1
Teaching I Teaching I Teaching
Bxiz state During stop During stop During staop
Error code [N ——————e —————e
Clear errors I Clear errors I Clear errors
Warning code [HEEEEEEEEEEEEE ——————e —————e
Clear warning I Clear warning I Clear warning
Speed rate 100 % 100 % 100 %
Change Speed Rate I Change Speed Rate I Change Speed Rate
»

Exit

3. Stop at the positioning point by the JOG operation.

4. Click the [Teaching] button.

5. Enter the table number where the desired positioning information is registered, and click the
[OK] button.

The current value is registered for the amount of movement of the table number specified.
Also, if the axis that the teaching operation is performed is an interpolation axis, the current
value is registered for the movement amount of the equivalent coordinate in the
interpolation group.

6. Click the [Exit] button to terminate the teaching operation.

Items of dialog box

Item Description Related page

Displays "Master" when an axis has been set as a master axis.

When an axis has been set as slave axis, the master axis which this axis "9 2 Setti
Synchronous | follows is displayed. for Maité?%snd
master axis Example: When Axis 2 has been set as a slave axis for the master axis that Slave Axes"

is Axis 1, "Axis 1" is displayed in the column of Axis 2.

Displays "-------- " for axes that are not used for synchronous control.

The functions of synchronous operation that have been set for slave axes are |,
Synchronous displayed. 9.1 Synchrono
output us control"

Gear, clutch, cam
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Item

Description

Related page

Gear + clutch, gear + cam, clutch + cam
Gear + clutch + cam

Displays "-------- " for the master axis and axes that are not used for
synchronous control.

Synchronous
state

The states (synchronous/asynchronous) that have been set for each axis are
displayed.

Pressing the [Change synchronization] button switches the state between
Synchronous and Asynchronous.

Current value

Displays the current value after the unit system conversion. Click [Current
value update] to display the value input dialog box for changing the current
value.

"13.2 Current
Value Update"

The units of the position command value and speed command value are

Clicking the [Clear errors] button clears errors.

Warning code

Displays the latest warning code when a warning has occurred.
Pressing the [Clear warnings] button clears warnings of FP7 MC Unit.

Unit displayed for each axis.
Deviation The difference value between the value of the position specified in FP7 MC

Unit and the value of the position fed back from the amplifier is stored. For
(pulses) f " e .

virtual axes, "- - - - - - is always displayed.
JOG target Monitors and displays the target speed in the JOG operation. )
speed : : "10.1 Settings
p Click [Change] to change the target speed for JOG operation. and Operations
Inching R . of JOG
movement The inching movement amount is set. Operation”

: : L - "10.3 Setting
Inching Check the box for performing the inching operation. and Operation
JOG [+] Click [+] to perform the forward rotation of the JOG operation. %fJOCi'_ Inching

peration”
JOG [] Click [-] to perform the reverse rotation of the JOG operation.
Table no Displays the table number to perform the teaching. Click [Teaching] to
’ change the table number for the teaching and register the current value.

Displays "During operation" or "During stop".
Axis state When an error has occurred, "Error occurred" is displayed.

Displays "Warning occurs" when a warning occurs.

Displays the latest error code when an error has occurred.
Error code

Speed rate

The target speed of the JOG operation set in the parameter settings for each
axis is regarded as 100%, and the operation is executed in the specified
speed rate. Click the [Speed rate] button to display the value input dialog
box.

performed will be automatically changed to "Absolute”.

e The result of the teaching becomes effective once the tool operation quits and the setting data
is downloaded to FP7 MC Unit.

This dialog box cannot be closed during the operation.

If a recoverable error occurs in FP7 MC Unit, click the [Clear errors] button to clear the error.
If a warning occurs in FP7 MC Unit, click [Clear warning] to clear the warning of FP7 MC Unit.
If teaching is performed, the control method for the table number for which teaching is
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7.1 How to Create User Programs

7.1 How to Create User Programs

7.1.1 Basic Configuration of Program

The user programs which control FP7 MC Unit are created by the tool software "FPWIN GR7".

To support the multi-axis control through network, for FP7 MC Unit, main input and output

signals required for the control are allocated to the unit memories (input control area/output

control area).

For various controls, the processes of reading flags from unit memories (input control area)

and writing operation results to unit memories (output control area) are created as programs.
They are executed to transfer data between units at the time of I/O refresh.

As exceptions, the "link establishment flag (X0)" for storing the link establishment of network

L]
" " H
and "system stop request (YO0)" for stopping the whole system are allocated to the area of I/O
signals (XY).
@l D:¥FP7MCSample.fox - FPWIN GR7S f=fe ==
@ Project Edit Find/Replace(S) Comment View Convertid) Online Debug Tools Options Window Help HEIE
DS HS sntEcauEu @ PPL L8800,
Project tree @ A @ <
Zo | Display P8 Engiish [=] ) 201 [cispiay comments [Engisn | 1/0 comment
SR ] Project [FP7MCSample.fpx] : =
- PLCIFP7 CPS41E] ineut €0 control area
|2 7 configuration R NN NN RN NI IRy, =
2 CPU project comment
14 1/0 comment list dxie connect ion cont | ruet fon =
] Block comment list
52 Program block (PB-501 steps)
4@ Change execution order 2 1 sr1a %100
-8 Initial execution type 0| — | 1} } B U |snumonnes‘ sw:umoooes| WR10G }
&% Scan execution type First scan Link estah T-T6 - T
T8 1: Input () Control (201 steps) OFF ishment onnection  onnect fen
08 2: Servo ON/OFF Control (13 steps) 3 Servo lock
08 3: Start enabled control (7 steps)
- 08 4! PositioningControl (42 steps)
- 0§ 5: JOGOperation (67 steps) 4 SR14 w100
0% 6: HomeReturn (8 steps) 0| |—] | | | }BKMV.US |Sl:LIMEII]I]EA‘ ST:UMDDDED| WR110 }
78 7; Output (y) Control (163 steps) First scan Link estab T-16 4568
o Constant period execution type OFF ishnent Servo lock Servo lock
B Busy
5 | s 100
2 | | [oon.us [ sizwoonso] sizomoooss ] were B~
4] i »
TInput field bar nE
Function bar nE
FUNG, — = [ S | |y —Od s TMOT | Func |, ——— |, NOT/ |, Index
Shift, <SET> |, <RST> |, (OF/Y |, (END) |;Compare ; FRunc ., 11 |, (B |, Word]
Gl GoreFB |, Online |, Offline |, Gloss |, Find |, NextWin |, Meniter |, Staius |y Fun/Pro | < PLG ;= PLC
Entry bar nE
of1fels|e]s + | Ing
slofefs[ale] o
clefefel-1.]

Ready

CAP NUM SCRL

B Configuration of program

Item

Description

Reading from unit
memories UM (input
control area)

M

WR).

annunciation flag

Example) Connection confirmation flag, servo lock flag, busy flag, error

Reads information required for confirming states from the unit memories (input
control area) to an arbitrary operation memories (such as internal relay area

7-2
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Item

Description

@)

Servo control

Outputs the requests for the servo on and servo off controls to the operation
memories (such as internal relay area WR).

©)

Start enabled control

Checks the states of read flags if each control (such as position control, JOG
operation, home return) can be started, and outputs the start enabled states to
internal relays.

(4)

Various control programs

(such as position control,
JOG operation, home
return)

Checks the results of start enabled controls, and outputs the start requests for
position control, JOG operation or home return to the operation memories
(such as internal relays).

®)

Writing to unit memories
UM (output control area)

Writes the results of the operation memories (such as internal relay area) in
which the above operation results are reflected to the unit memories (output
control area).

Example) Startup of positioning, JOG operation, or home return, stop control

B Program example

The following program is simplified to show the whole configuration. The reading data from the
input control area is inserted in the beginning of the program, and the writing data to the output
control area is inserted at the end of the program.
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SR14 X100
— —— F————{BKMv.US [s1:UM00086]S1:UM0008S] WR106 H
1stscan OFF  Link Connection Connection Connection
establish- confirmation confirmation confirmation
ment { BKMV.US [s1: UM0008A|S 1:uM0008D] WR110 _H
Servo lock Servo lock Servo lock
1 BKMV.US [S1:UM00090[S1:UM00095] WR116 _H
1-16 Virtual 17-32 1-16
Busy Busy Busy
— BKMV.US [$1:UM000BA[S1:UM000BF] WR158
1-16 Virtual 17-32 1-16
Error annunciation Error Error
tj annunciation
R100 R1100 R4060
— o /1
Servo ON Axis 1 Axis 1 Servo
R4060 Servo lock ON request
Axis 1 Servo
ON request
R101 R1100 R4120
— ~oF)— |
Servo OFF Axis 1 Axis 1 Servo
R4120 Servo lock OFF request
Axis 1 Servo
FF request
X100 X104 R1060 R1100 R15|80 R110
/1 1
Link Tool Axis 1 Axis 1 Axis 1 Error Axis 1 Start
(we] establish  operation ~ Connection Servo lock  annunciation enabled (we]
-ment confirmation
R120
— —DF) { Mvuus | DT110  [S1:um00990H
Position control Position control  Axis 1 Position
start starting table control starting table
R120 R110 R1160 R4180
/1
Position control Axis 1 Start | Axis 1 Busy Axis 1
S'aa 4180 snabled Positioning Start
Axis 1
Positioning Start
SR14 X100 o

1st scan OFF Link
establish
-ment

f——{BKMV.US [ WR406 | WR409 [S1:UM00186H

1-16 Servo ON  49-64 Servo ON  1-16 Servo ON

request request request

————— BKMV.US | WR412 | WR415 [s1:UM0018CH
1-16 Servo OFF  49-64 Servo 1-16 Servo OFF
request OFF request request

— BKMV.US | WR418 | WR423 [S1:UM00192H

1-16 Positioning ~ Virtual 17-32 1-16 Positioning
start request Positioning start ~ start request

request
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7.2 Overview of Programs

7.2.1 Reading Data From Input Control Area

e The reading program from the unit memories (input control area) reads and stores flags in
the operation memories such as internal relays to enable them to be treated easily in
consecutive control programs.

e Most flags are allocated to 1-word (16-bit) unit memory for 16-axes. As for the limit inputs, 2
bits (+ and - sides) are required for 1 axis, therefore, flags for 8 axes are allocated to 1-word
(16-bit) unit memory.

SR14 X100
— | ["'BKMV.US [S1:UM00086]S1:UM00089] WR106 H
1st scan Link é:_gr?nectign égo_r?[fectign (E;r?nectiqn
OFF establish- confirmation confirmation confirmation
ment T BKMV.US [$1:UM0008A[S1:UM0008D] WR110 H
1S-<;r§/0 lock g?e-rvo lock 1S_e1l'§10 lock
— BKMV.US [S1:UM00090[S1:UM00095] WR116 H
1-16 Virtual 17-32 1-16
Busy Busy Busy
— | BKMV.US [s1:Um00096]s1:umM0009B]  WR122 H
1-16 Virtual 17-32 1-16
Operation done ~ Operation done Operation done
—— BKMV.US [$1:UM0009C[S1:UM000A1] WR128 H
1-16 Home Virtual 17-32 1-16 Home
| CA return done Home return return done
——{ BKMV.US |$1:UM000BA]S1:UM000BF]  WR158 H
1-16 Virtual 17-32 1-16
Error rror Error
annunciation annunciation annunciation
L | BKMV.US |s1:umoooco]s1:umooocs] wWR164 H
e Virual 17-32 e
:;3 anﬁmré?ation an?\Tr%ré?ation an?]Tr:ré?ation E;]

g Info. )
e For the configuration and other details of the input control area, refer to "16.4.1 Configuration of
Input Control Area" and "16.4.2 List of Input Control Area Functions".

e PLC scan time is not guaranteed for Busy. If the EtherCAT communication cycle is faster than
the PLC scan time, the constant scan execution type program block may not be able to detect
changes in Busy. In such a case, use the fixed cycle execution type program block. For details,
refer to "7.3.4 If EtherCAT Communication Cycle Is Faster Than PLC Scan Time".

7.2.2 Servo ON/OFF control program

e The Servo ON/OFF is controlled by writing requests into the unit memories (output control
area).

e Create a program to turn on each bit of the unit memories allocated to the Servo ON request
signal or Servo OFF request signal. The part of the following (2) indicates the control
program of axis no. 1.
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SR14 X100
— | [ BKMV.US [S1:UM0008AJS1:UM0008D] WR110 H
1st scan Link 1-16 Servo lock  49-64 Servo 1-16 Servo lock @
OFF establish lock
- -ment E:]
R100 R1100 VT i —
— < or /1 O
Servo ON Axis 1 Axis 1
Servo lock S ON
R4060 ggﬁest
Axis 1
Servo ON request @
R101 R1100 R4120
| —or ] | O
Servo OFF Axis 1 Axis 1
Servo lock S OFF
R4120 f;‘gfjest
Axis 1
1 servo OFF request A
SR14 X100
} | | BKMV.US| WR406 | WR409 [S1:UM00186H
1st scan Link 1-16 Servo ON 49-64 Servo 1-16 Servo ON
OFF establish- request ON request request
ment @
— | BKMV.US | WR412 | WR415 [s1:umoo18ch
1-16 Servo 49-64 Servo 1-16 Servo
OFF request OFF request OFF request
B Allocation of unit memories
Real axis Virtual axis
Signal name Axes Axes Axes Axes
Axes1-16 | 47.3 33-48 49-64 Axes1-16 | 47,32
Servo lock UMO0OO8A | UM0008B |UMO0008C |UMO0008D |- -
Servo ON request UMO00186 | UM00187 |[UMO00188 | UMO0O0189
Servo OFF request UM0018C |UMO0018D |UMOO18E |UMOO18F |- -

(Note 1)

bit no.15 87 0
I‘IIIIIII‘I‘IIIIIII‘I
AXiISNO. 166 ¢ ¢ ¢ ¢ ¢Q 8 e o o o o o 1
320 ¢ 000 625240 0 o o o 017

48 ¢ o o o o 041400 o o o o ¢33

Ghe o o oo o57560 o o o o 049

Flags or request signals for 16 axes are allocated to each unit memory (1 word) in the above table.
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7.2.3 Start Enabled Program

e The start enabled control program is inserted to check flags read from the unit memories
(input control area) to confirm if each consecutive control (such as position control, JOG
operation and home return) can be started.

e Collected start conditions are output as arbitrary start enabled flags (internal relays).

SR14 X100
— | [ BKMV.US [S1:UM00086]S1:UM00089] WR106 M
' 16 1964 116
1stscan OFF  Link Connection Connection Connection
establish confirmation confirmation confirmation
ment L1 BKMV.US [S1:UM0008A[S1:UM0008D] WR110 H
é-;r(\i/o lock ‘éegs-r?/o lock 1S-ejr?/o lock
L BKMV.US [s1:UM000BA[S1:UM000BF] WR158 H
1-16 o Virtual 17-32. ) 1-16 .
| Error annunciation Error annunciation Error annunclatloE:]
X10|0 X|10|4 RI‘IOEISO R|11(|)0 R|15|80 R110
I I/I 1 1 I/I O
Link Tool Axis 1 Axis 1 Axis 1 Error Axis 1 Start
establish  operation Connection ~ Servo lock annunciation enabled
— ] -ment confirmation cAa
Program of each control (such as positioning control, JOG operation, and home return)

7.2.4 Each Control Programs

Each control programs (such as position control, JOG operation and home return) operates the
start requests which require the output result of the above start enabled program.

gl Info. )
e For details of positioning control programs, refer to "8.8.1 Sample Programs (E-point, P-point
and C-point Controls)".
e For details of JOG operation programs, refer to "10.4.1 Sample Program (JOG Operation)".
e For details of home return programs, refer to "11.3.1 Sample Program (Home Return)".

7.2.5 Writing Data to Output Control Area

e The values of the operation memories (such as WR) in which the results operated in each
control program are reflected are written to the unit memories (output control area).

e Most flags are allocated to 1-word (16-bit) unit memory for 16-axes. As for JOG operation, 2

bits (forward and reverse) are required for 1 axis; therefore, flags for 8-axes are allocated to
1-word (16-bit) unit memory.

WUME-FP7MCEC-09 7-7



7.2 Overview of Programs

wal

1

SR14 X100
— | [ BKMV.US [ WR406 | WR409 [S1:UM00186H
1st scan Link 1-16 Servo ON 49-64 Servo ON  1-16 Servo ON
OFF establish- request request request
ment LT BKMV.US | WR412 | WR415 [s1:UuM0018CH
1-16 Servo OFF  49-64 Servo OFF 1-16 Servo OFF
request request request
——{ BKMV.US | WR418 | WR423 [s1:UM00192H
1-16 Positioning  Virtual 17-32 1-16 Positioning
start request Positioning start  start request
—— | BKMV.US | WR424 | wWR429 [s1:um00198H
1-16 Home return Virtual 17-32 1-16 Home return
start request Home return start start request
—— [ BKMV.US | WR430 | WR441 [s$1:UM0019EH
1-16 JOG Virtual 25-32 1-16 JOG
operation start JOG operation operation start
request start request request
—— BKMV.US | WR442 | WR447 [S1:UMO01AAH
1-16 Inching Virtual 17-32 1-16 Inching
operation request Inching operation operation request
—— I BKMV.US | WR448 | WR453 [s1:UM001BOH
1-16 Emergency Virtual 17-32 1-16 Emergency
stop request Emergency stop  stop request
—— BKMV.US | WR454 | WR459 [S1:UM001B6H
1-16 Deceleration Virtual 17-32 1-16Deceleration
stop request Deceleration stop stop request
A
—— BKMV.US | wR472 | WR477 [s1:uMo01C8H
1-16 Error clear  Virtual 17-32 1-16 Error clear
request Error clear request
request
L I BKMV.US | WR478 | WR483 [S1:UM001CEH
1-16 Warning Virtual 17-32 1-16 Warning

clear request

Warning clear

clear request

e For details of the configuration and contents of the output control area, refer to
"16.4.3 Configuration of Output Control Area" and "16.4.4 List of Output Control Area

Functions".

7-8
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7.3 Precautions on Programming

7.3 Precautions on Programming

7.3.1 Turning Off Power Supply Clears Contents in Unit Memories

e Data in unit memories are cleared when the power is turned off.

e \When the power is turned on again, data is preset in the parameters saved in the FROM
within FP7 MC Unit.

7.3.2 Operation Cannot be Switched Once One Operation Has Started

e If any of the startup requests for position control, synchronous control, JOG operation and
home return turns on and the operation is initiated, this operation cannot be switched to
another operation even if another request turns on.

e BUSY flags corresponding to each axis turn on during operation. Insert them as interlock
signals for each start request on user programs.

e The stop operations (system stop, limit stop, error stop, emergency stop and deceleration
stop) are preferentially activated even in other operations.

7.3.3 Operation When PLC Mode Changes from RUN to PROG.

The operation when the mode of the CPU unit changes from RUN to PROG. varies depending
on the setting of "RUN > PROG operation" of "5.1 FP7 MC Unit Common Settings".

B MC common settings

Parameter name Default Description

Set the operation of FP7 MC Unit when the mode of CPU unit changes
from RUN to PROG.

Operat
ion
continu
RUN->PROG. Decelerated |ance
operation stop Decele
ration
stop

The operation of each axis continues.

Each axis decelerates and stops in a specified deceleration stop
time in the current control mode.

Immed
iate
stop

Each axis decelerates and stops in a specified emergency stop
deceleration time.

7.3.4 If EtherCAT Communication Cycle Is Faster Than PLC Scan Time

If the EtherCAT communication cycle is faster than the PLC scan time, the constant scan
execution type program block may not be able to detect changes (ON <-> OFF) in the Busy bit.
If it cannot detect changes (ON <-> OFF) in the Busy bit, use the fixed cycle execution type
program block in addition to the constant scan execution type program block.
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7.3 Precautions on Programming

B Sample program

e Constant scan execution type program block
This program block stores data combining Busy and Busy edge detection results in DT20 as

Busy status.

X1 OIF

Initialization done

X1 OIO

& 1

I
Link
establishment

Busy edge
detection

e Fixed cycle execution type program block

This program block sets the execution cycle to a cycle that is faster than the EtherCAT
communication cycle.

Busy

[ mv.us [st:umoo094 [ DT10 K
Virtual 1-16 Virtual 1-16
Busy Busy
t——- orus | bpro | bto | Dpt20 H
Virtual 1-16 Virtual 1-16 Virtual 1-16
Busy edge Busy Busy status
detection
L—— anpus | pbro | btio | bro R
Virtual 1-16 Virtual 1-16 Virtual 1-16

Busy edge
detection

Example) When the EtherCAT communication cycle is 0.5 ms, the program block
selects the fixed cycle execution type (0.1 ms units) and then sets the execution

cycle to 1 to 5.

X1 OIO

I
Link
establishment

detection

[ ORUS [st:umo0094] DTO DTO
Virtual 1-16 Virtual 1-16 Virtual 1-16
Busy Busy edge Busy edge

detection

7.3.5 Reading 2-word Monitor Values

This product does not guarantee reading 2-word data between an FP7 CPU unit and FP7 MC
unit. To read 2-word data, read the data twice. Then, make the following judgments.

e |f the comparison results match, treat the read result as a 2-word monitor value.

e If the comparison results do not match, read the data again (a third time). Treat the read
result as a 2-word monitor value.

Monitor values of 2-word data for FP7 MC units are classified as actual speed monitor value,
position deviation, AMP current value, current value after unit conversion, and current advance
angle correction amount.

7-10
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7.3 Precautions on Programming

B  Sample program

The following sample program reads AMP current values.

X100
— | [ MV.SL [stumozess | DT30 R
Link 1 AMP current First time AMP
establishment value current read
value
[ mvsL [st:umo2654] DT32 H
1 AMP current Second time
value AMP current
SRB read value
L cMPsSL [ DT30 DT32 —— mvsL [ bt [ Dpr40 H
Firsttime AMP  Second time = Firsttime AMP 1 AMP current
current read AMP current current read value
value read value SRB value

1 Mv.SL [S1:UM02654] DT40 |

1 AMP current 1 AMP current
value value
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8.1 Basic Operation

8.1 Basic Operation

8.1.1 Patterns of Position Control

e The automatic operation is an operation mode to perform a position control. For the position
control, there are a single axis control and an interpolation control that starts and stops
multiple axes simultaneously.

e For the operations of position controls, there are E-point, P-point and C-point controls which
are performed regardless of single axis control or interpolation axis control. Also, there is J-
point control which is activated only by the single axis control. The operation patterns of each
control are as follows.

B Operation Patterns

Name

Time chart

Operation and application

Repea

Inter-
pola-
tion

E-
point

contro
|

e This is a method of control which is
initiated up to an end point, and is
called"E-point control".

e This method is used for a single-
speed acceleration/deceleration.

point
contro

e This refers to control which passes
through a “Pass Point”, and is called
“P-point control”.

e This method is used for performing
acceleration/deceleration by two-
speed control or more.

e After the P-point control is
performed for a specified movement
amount, it shifts to the E-point
control.

e The last table should be set to E:
End point.

e An error occurs when the
movement amount from the current
value becomes 0 if the control
method is set to the absolute mode.

C-
point

contro
|

e This refers to control which passes
through a “Continuance Point”, and
is called "C-point control”.

e This method is used for performing
two successive single-speed
positioning control with different
target speeds or acceleration/
deceleration times.

e The time taken until the operation
shifts to the next table is specified
as a dwell time.

e The last table should be set to E:
End point.

WUME-FP7MCEC-09
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8.1 Basic Operation

Inter-
Name | Time chart Operation and application Fepea pola-
tion
No speed change e This refers to control which passes
through a speed point “*JOG
f @ Operation Point”, and is called "J-

point control”.

e After the start, it is controlled at
] E specified speeds.

e Once the J-point positioning request
turns on, the positioning control (E-

EgLnt:o point control) starts. - -
| Speed changes e When the J-point speed change
‘ ) request is set, the speed changes.
{ ? (1) |J-point positioning start request
J E (2) |J-point speed change request
T e The last table should be set to E:

End point.

B Selection of operation patterns

The positioning operation mode is selected in thePositioning table settingmenu of CMI.
e For the E-point control, input settings in one row.

e For P-point, C-point and J-point controls, input settings to make the last table to be the E-
point control in combination.

Control Motion Integrator o ==
File Edit View Onine Debug Parameter Help

D 2% @ MEe P H#e 9
Project tree ~ 4 %| /Positioni x‘ B
- Project{Untitied]
- Axis settings Table mumber Operation pattern Interpolation operation
Change axis

Axis parameter settings
- Synchronous parameter settings

Control method 1st axis

(1) Movement

End point : Linear (Composite speed) : Inczement

: Incremenz [

End point : Linsar (Composite speed)

Ais 1 End point Linsar [Composite speed) : Incremens [0
Axis 2: End point Linesr (Composite speed) : Increment g
EA}US 3 End point Linear (Compesize speed) : Incremens (@
Axis 4: End point Linesz (Composite speed) : Increment

|- Cam pattern sattings
= Positioning table settings
[Group 1)Axis 1,2]

End point Linssr [Composite speed) : Incremenz [
: Incremens [0

: Increment [

End point Linsar (Composite speed]

End point : Linear (Composite speed]

Asis 3
Axis & End point Linsar [Composite speed) : Incremens (@
V-Axis 1 End point Linesr (Composite speed) : Increment
V-Axis 2. End point Linsar [Composite speed) : Incremenz [
N

AXis 3 End point - Linear (Composite speed) - Incremenz [@
V-Axis 4

End point Linesr (Composite speed) : Increment [
: Incremens (@
: Increment
: Incremenz [
: Incremens (0@
: Increment [

4 - 3
"[Gmup 1)Axis 1,2 Asis 4| V-Axis 1 [|V-Axis 2 V-Axis 3| V-Axis 4

\— Torgue limit settings

|- MC common settings

= EtherCAT communication settings

(- 16-axis type FP7 Mation Control Uni

End point Linssr (Composite speed)

End point Linesr (Composite speed)

End point Linssr (Composite speed]

End point Linesr (Composite speed)

LA L A A E e A Ea T E A
ll<l<llell<l<fcl <] << ] <] <] <fef<]<] <] <][<]
2lz|ele|2|2|2|2|2|2|2|2| 22|22 2|
e e R E R IS V) VR PV) PR PPy P T

<Ll <d<l<<l << <] cf <] <[] <] <] <] <]<]

End point : Linear (Composite speed]

Guidance - I x
Pleasa select £: End point centrol, C: Continuance paint contral, or P: Pass point control

‘ [C i destination:Own unit - Slot No_1 | [Position unitpulse | [Speed unit ;pulse /s | | NUM

B Settings of J-point control

e Set the positioning unit to increment mode to implement P-point control, C-point control, or
E-point control with positions specified after J-point control is implemented.
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8.1 Basic Operation

e For changing the speed during the J-point control, set the acceleration/deceleration time and
target speed when the speed is changed in theAxis parametermenu of CMI.

8.1.2 Setting and Operation of E-point Control

In the following example, a single-speed acceleration/deceleration control is performed by a

single-axis control.

Table 10000pulses
| -

|: Ball screw [ :I :|

(-) side (+) side

B Settings

Item Setting example
Operation Patterns E: End point
Control method I: Increment

1st axis (L) movement amount

10000 pulses

Acceleration/deceleration method | L: Linear
Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms
Target speed 10000 pps

(Note 1)  The (L) in the above table is an axis number.

B Operation diagram

f[pps]

10000 - --====----

10000 pulses

Positioning start request —E—l

+ +
» 100 | t [ms]
——

BUSY flag —l— ..............

Operation done flag

Current value |20000}
'

B Operation of input control/output control signals

e \When a positioning start request (corresponding bit allocated to UM00192 to UM00197)
turns on by a user program, the positioning control will start. The positioning start request will
be enabled at the edge where it turns on.

WUME-FP7MCEC-09
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8.1 Basic Operation

e A busy flag (corresponding bit allocated to UM00090 to UM00095), which indicates that a
requested operation is being controlled, will turn on when the positioning control starts, and it
will turn off when the operation completes.

e An operation done flag (corresponding bit allocated to UM00096 to UM0009B), which
indicates the completion of operation, will turn on when the current operation is completed,
and it will be held until the next positioning control, JOG operation, or home return starts.

B Allocation of unit memories
Real axis Virtual axis
Signal name Axes Axes Axes Axes
Axes 116 | 4735 33-48 49-64 bt B e
Positioning start request UM00192 |UMO00193 |UMO00194 |UMO00195 |UMO00196 |UMO00197
BUSY flag UMO00090 |UMO00091 |UMO00092 |UMO0093 | UMO0094 | UMO0095
Operation done flag UMO00096 |UMO00097 |UMO00098 |UMO0099 | UMOOO9A | UMOOO9B

(Note 1)

Flags or request signals for 16 axes are allocated to each unit memory (1 word) in the above table.

When the value of each bit is 1, it turns on. When the value of each bit is 0, it turns off.

bit no.15

87 0

AXISNO. 16 e o o o o

32¢ ¢ 0 0 o
48 e o o o o
O4 e o o o o

e 1
17

e9 8 e e 0 o o
025246 o o o o
041400 o o o o

e5756e o o ¢ o 049

8.1.3 Setting and Operation of P-point Control

In the following example, a three-speed acceleration/deceleration control is performed by a

single-axis control.

|: Ball screw [

]

(-) side (+) side
B Settings

Setting example
Item

Table 1 Table 2 Table 3
Operation Patterns P: Pass point P: Pass point E: End point
Control method I: Increment I: Increment I: Increment
Ist axis (L) movement 5000 pulses 10000 pulses 3000 pulses
amount
Acceleration/deceleration L: Linear L: Linear L: Linear
method

8-6
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8.1 Basic Operation

Setting example
Item
Table 1 Table 2 Table 3
Acceleration time (ms) 100 ms 200 ms 30 ms
Deceleration time (ms) 10 ms 20 ms 150 ms
Target speed 10000 pps 20000 pps 5000 pps
(Note 1)  The (L) in the above table is an axis number.

B Operation diagram

flpps]
20000 === == ====mm=mm e mn e —
|
10000 f == =======~ !
I
H o e 5000
| Table 1 Table 2 V Table3 |
1 5000 10000 i 3000
i pulses pulses + pulses
g
! 100 ! : 200 . : 150 ¢ 1 150 E t [ms]
' H
|
Positioning start request _E—l :
BUSY flag _L ........................................... Ii
B H
Operation done flag oo
curent vatve [zooo0 MY~ 00 T

B Operation of input control/output control signals

e \When a positioning start request (corresponding bit allocated to UM00192 to UM00197)
turns on by a user program, the positioning control will start. The positioning start request will
be enabled at the edge where it turns on.

e A busy flag (corresponding bit allocated to UM00090 to UM00095), which indicates that a
requested operation is being controlled, will turn on when the positioning control starts, and it
will turn off when the operation completes.

e An operation done flag (corresponding bit allocated to UM00096 to UM0009B), which
indicates the completion of operation, will turn on when the current operation is completed,
and it will be held until the next positioning control, JOG operation, or home return starts.

B Allocation of unit memories

Real axis Virtual axis
Signal name Axes Axes Axes Axes
Axes 1-16 | 4735 33.48 49-64 Axes 1-16 |47 35
Positioning start request UMO00192 |UM00193 |UMO00194 |UMO00195 |UMO00196 |UMO0197
BUSY flag UMO00090 UMO00091 UMO00092 UMO00093 | UM00094 UMO00095
Operation done flag UMO00096 UMO00097 UMO00098 UMO00099 | UMOO09A |UMO0009B

(Note 1)

When the value of each bit is 1, it turns on. When the value of each bit is 0, it turns off.

Flags or request signals for 16 axes are allocated to each unit memory (1 word) in the above table.

WUME-FP7MCEC-09
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8.1 Basic Operation

bit no.15

87 0

AXISNO. 16 e ¢ ¢ ¢ ¢ 69 8 ¢ ¢ ¢ o o o 1

326 ¢ 0 0 o
48 e o o o o
G4 e o o o o

02524 ¢ o o o o 017
e4140e o o o o ¢33
e5750e o o o o 049

8.1.4 Setting and Operation of C-point Control

In the following example, three successive acceleration/deceleration controls are performed by

a single-axis control.

Table

|: Ball screw [

fuzzznaanniszzizinn

|

(-) side (+) side
B Settings
Setting example
Item
Table 1 Table 2 Table 3
Operation Patterns C: Continuance point C: Continuance point E: End point
Control method I: Increment I: Increment I: Increment
1st axis (L) movement
amount 5000 pulses 10000 pulses 3000 pulses
Acceleration/deceleration L: Linear L: Linear L: Linear
method
Acceleration time (ms) 100 ms 200 ms 30 ms
Deceleration time (ms) 10 ms 20 ms 150 ms
Target speed 10000 pps 20000 pps 5000 pps

(Note 1)  The (L) in the above table is an axis number.

8-8
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8.1 Basic Operation

B Operation diagram

flpps]
20000 === === mmerm e
10000 === --====-
: ! S [ 5000
\ Table 1+ *Table 2" i Table3
15000 | 10000 1 3000
1 pulses |  Pulses T pulses |
T L H
1100 1 0, = 30 150 t[ms]
—! e 20 . —t
1 ' H
|
Positioning start request _I-;—l E
BUSY flag _I- ........................................... Ii
' H
Operation done flag - b -
Current value @W xxxxxxx 38000

B Operation of input control/output control signals

e \When a positioning start request (corresponding bit allocated to UM00192 to UM00197)
turns on by a user program, the positioning control will start. The positioning start request will
be enabled at the edge where it turns on.

e A busy flag (corresponding bit allocated to UM00090 to UM00095), which indicates that a

requested operation is being controlled, will turn on when the positioning control starts, and it
will turn off when the operation completes.

e An operation done flag (corresponding bit allocated to UM00096 to UM0009B), which
indicates the completion of operation, will turn on when the current operation is completed,
and it will be held until the next positioning control, JOG operation, or home return starts.

B Allocation of unit memories

Real axis Virtual axis
Signal name Axes Axes Axes Axes
Axes 1-16 | 4735 33.48 49-64 RIS e
Positioning start request UMO00192 UMO00193 UM00194 UMO00195 UMO00196 UMO00197
BUSY flag UMO00090 UMO00091 UMO00092 UMO00093 UMO00094 UMO00095
Operation done flag UMO00096 UMO00097 UMO00098 UMO00099 | UMOO09A |UMO0009B

(Note 1)  Flags or request signals for 16 axes are allocated to each unit memory (1 word) in the above table.
When the value of each bit is 1, it turns on. When the value of each bit is 0, it turns off.

bit no.15

87
I‘IIIIIII‘I‘IIIIII

AXISNO. 160 © ¢ ¢ ¢ ¢9 8 o o ¢ o o o 1
326 o 60 0 625240 ¢ 0 o o 017
48 e o o o o 041400 o o o o ¢33
G4 e o o o 0 657560 o o o o 049

0
|
\
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8.1 Basic Operation

8.1.5 Setting and Operation of J-point Control

In the following example, a J-point control is performed by a single-axis control. The unit
operates at the target speed and J-point target speed until the J-point positioning start request
turns on (without depending on a set movement amount). The position control starts once the J-

point positioning start request turns on.

B Settings

Setting example
Item i .

Table 1 Jpointaxis 00 Table 3

parameter setting

Operation Patterns J: Speed point - P: Pass point E: End point
Control method I: Increment - I: Increment I: Increment
Istaxis (L) movement | 5545 56 ; 10000 pulses 3000 pulses
amount
Acceleratjon/ L: Linear - L: Linear L: Linear
deceleration method
Acceleration time (ms) | 100 ms - 200 ms 30 ms
Deceleration time (ms) | 10 ms - 20 ms 150 ms
Target speed 10000 pps - 20000 pps 5000 pps

J-point operation
setting code

Linear acceleration/
deceleration

J-point acceleration

time (ms) 10 ms . .
J-point deceleration

time (ms) ) 10ms ) B
J-point target speed - 30000 pps - -

(

Note 1)

The (L) in the above table is an axis number.

8-10
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8.1 Basic Operation

B Operation diagram

f J-point
A parameter
f [ops] - Table 1 ol Table 2 ol Table 3 .
30000} - - -
20000} - -boooo ) W
10000} - - P
VA H e S S R e
100 1 1o: 20; 1150 ' 150 <
(e’ Faaar] T, -

Positioning start request

BUSY flag

Operation done flag

J-point speed change request

J-point positioning start request

Current value

B Operation of input control/output control signals

e \When a positioning start request (corresponding bit allocated to UM00192 to UM00197)
turns on by a user program, the positioning control will start. The positioning start request will
be enabled at the edge where it turns on.

e A busy flag (corresponding bit allocated to UM00090 to UM00095), which indicates that a
requested operation is being controlled, will turn on when the positioning control starts, and it
will turn off when the operation completes.

e An operation done flag (corresponding bit allocated to UM00096 to UM0009B), which
indicates the completion of operation, will turn on when the current operation is completed,
and it will be held until the next positioning control, JOG operation, or home return starts.

e \When a J-point speed change request (corresponding bit allocated to UM001BC to
UMO001C1) turns on, the target speed will change. The speed change request will be enabled
at the edge where it turns on.

e \When a J-point positioning start request (corresponding bit allocated to UM001C2 to
UMO0O01C7) turns on, the next positioning control will start.

B Allocation of unit memories

Real axis Virtual axis
Signal name Axes Axes Axes Axes
Axes 1-16 | 1735 33-48 49-64 Axes 1-16 | 1735
Positioning start request UMO00192 | UM00193 |UMO00194 |UMO00195 |UMO00196 |UMO0197
BUSY flag UMO00090 UMO00091 UMO00092 UMO00093 | UM00094 UMO00095
Operation done flag UMO00096 UMO00097 UMO00098 UMO00099 | UMOO09A |UMO0009B
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8.1 Basic Operation

Real axis Virtual axis

Signal name CE

Axes 1-16 Axes Axes Axes

17-32 33-48 49-64 17-32
J-point speed change request | UM001BC |UMO001BD |UMOO1BE |UMO0O1BF |[UMO001CO |[UMO0O1C1

Axes 1-16

J-point positioning start

request UMO001C2 | UMO001C3 |UMO001C4 |UMO01C5 |UMO001C6 |UMO01C7

(Note 1)  Flags or request signals for 16 axes are allocated to each unit memory (1 word) in the above table.
When the value of each bit is 1, it turns on. When the value of each bit is 0, it turns off.

bit no.15 87 0

AXISNO. 160 © ¢ ¢ ¢ ¢9 8 o o ¢ 0 o o 1
320e ¢ 0 00 625240 o o o o 017
48 e o o o o ¢4140e o o o o ¢33
G4 e o o o 0 657560 o o o o 049

B Behaviors when the speed change request turns on while the positioning unit is
accelerating or decelerating the speed

A speed change is possible during J-point control, but impossible during acceleration or
deceleration. A speed change will be made after the unit goes to constant speed when the
speed change signal turns on during acceleration or deceleration. Be sure to input the amount
of movement for positioning with a value that can secure a target constant-speed area.

/ J-point speed change contact is not effective.
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8.2 Interpolation control

8.2 Interpolation control

8.2.1 Type of Interpolation Control (2-axis Interpolation)

e The following types and operation specification methods are available for the 2-axis
interpolation.

e The axes in the relation of an interpolation are called 1st axis and 2nd axis for the 2-axis
interpolation. Also, the 1st axis and 2nd axis are automatically allocated from the smallest
axis number in ascending order.

B Type and operation specification method

Type Operation specification method Necessary data

Composite speed Composite speed of 1st axis and 2nd axis
2-axis linear

interpolation control

Speed of long axis (Axis of which moving

Long axis speed distance is long)

Coordinates of 1st and 2nd axes of center

Center point/CW direction 8
point
2-aX|s cm;ular Center point/CCW direction qurdlnates of 1st and 2nd axes of center
interpolation control point
. Coordinates of 1st axis and 2nd axis of
Pass point

pass point on arc

Positioning table and operation characteristics

When specifying the long axis speed method, the composite speed is faster than the long
axis speed.

e In the case of the center point specification, the coordinate of the center point on arc is
specified as the data of 1st-axis (X-axis) auxiliary point and 2nd-axis (Y-axis) auxiliary point
of positioning data. Also, in the case of the pass point specification, the coordinate of the
pass point on arc is specified as the data of 1st-axis (X-axis) auxiliary point and 2nd-axis (Y-
axis) auxiliary point of positioning data.

e \When the control method is increment, for the both center point and pass point, the
increment coordinate from the start point is specified.

e In case of the pass point method, when the start point, pass point and operation done point
exist in the same straight line, an arc is not comprised, and an error occurs.

e In each interpolation control, the E-point control which uses one table, P-point control and C-
point control which uses multiple tables can be combined arbitrarily as positioning data. For
the P-point and C-point controls, the last table should be set as an end point.

e In each interpolation control, an error occurs when the movement amount from the current
value becomes 0 if the control method is set to the absolute mode in p-point control.

e In 2-axis circular interpolation, an error occurs when the rotation angle from the starting point to
the operation complete point exceeds 180 degrees if the control method is set to the P-point
control (center point specification/pass point specification). When performing circular
interpolation for the rotation angle exceeding 180 degrees, either use it in combination with the
P-point control for the rotation angle of less than 180 degrees or use the C-point control.

WUME-FP7MCEC-09 8-13




8.2 Interpolation control

g1 Info. )

e For details of E-point, P-point, and C-point controls, refer to"8.1.1 Patterns of Position Control".

2-axis linear interpolation
(Composite speed specification)

(+) direction

2nd axis The composite speed
(Y axis) can be specified.
(-) direction — (+) direction
(-) direction 1(>5(t:)’((i'ss)

2-axis circular interpolation
(Center point specification/CW direction)

(+) direction

2nd axis
(Y axis)
*********** | The center position
can be specified.
(-) direction — (+) direction
(-) direction 1?5:)2'55)

2-axis circular interpolation
(Pass point specification)
(+) direction
2nd axis
(Y axis)

(-) direction (+) direction
1st axis

(-) direction (X axis)

2-axis linear interpolation
(Long axis speed specification)
(+) direction

2nd axis
(Y axis) .
The axis speed for
the axis to be a long
axis can be
specified.

(-) direction (+) direction

1st axis

(-) direction (X axis)

2-axis circular interpolation
(Center point specification/CCW direction)

(+) direction
2nd axis The center position can be specified.

(Y axis) \

(-) direction (+) direction
1st axis

(-) direction (X axis)

The pass point on an arc can be specified.

8.2.2 Setting and Operation of 2-Axis Linear Interpolation

In the following example, a 2-axis linear interpolation control is performed by a composite

speed.

nd axis

1st axis
(X axis)

10000pulses

8-14
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8.2 Interpolation control

B Settings

Item

Setting example

Remarks

Operation Patterns

E: End point

Interpolation operation

0: Linear (Composite speed)

Control method

I: Increment

1st axis (L) movement amount

10000 pulses

1st axis (L) auxiliary point 0 pulses Axis numbers are put in (L) and (m).
2nd axis (m) movement The values of auxiliary points are
amount 5000 pulses invalid for the linear interpolation.
2nd axis (m) auxiliary point 0 pulses

Acceleration/deceleration L: Linear

method

Acceleration time (ms) 100 ms

Deceleration time (ms) 100 ms

Interpolation speed 10000 pps

B Operation diagram

flpps]

10000

Composite speed

t [ms]

Positioning start request of 1st axis —I-;—l

BUSY flag of 1st axis _l.""

BUSY flag of 2nd axis _l_...

Operation done flag of 1st axis

Operation done flag of 2nd axis

'
T
H I
Current value of 1st axis |20000 WX 30000
Current value of 2nd axis [10000 W 15000

B Operation of input control/output control signals

e \When a positioning start request (corresponding bit allocated to UM00192 to UM00197)
turns on by a user program, the positioning control will start. The positioning start request will
be enabled at the edge where it turns on. In the interpolation control, turn on the positioning
start request of the smallest axis number in the same interpolation group.

e A busy flag (corresponding bit allocated to UM00090 to UM00095), which indicates that a
motor is running, will turn on when the positioning control starts, and it will turn off when the

operation completes.

e An operation done flag (corresponding bit allocated to UM00096 to UM0009B), which
indicates the completion of operation, will turn on when the current operation is completed,
and it will be held until the next positioning control, JOG operation, or home return starts.

WUME-FP7MCEC-09
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8.2 Interpolation control

8.2.3 Setting and Operation of 2-Axis Circular Interpolation

In the following example, a 2-axis circular interpolation control is performed by specifying the

center point.

2nd axis
(Y axis)

20000pulses

10000pulses

B Settings

Center point
1st axis (X axis): 0
2nd axis (Y axis): 10000

1st axis
(X axis)

Item

Setting example

Remarks

Operation Patterns

E: End point

Interpolation operation

S: Circular (Pass point/CW direction)

Control method I: Increment
1st axis (L) movement amount | O pulses

Axis numbers are put in (L) and (m).
1st axis (L) auxiliary point 0 pulses

For the auxiliary points, specify the

2nd axis (m) movement amount

20000 pulses

coordinate (0, 10000) to be the center
of an arc.

2nd axis (m) auxiliary point

10000 pulses

Acceleration/deceleration

method L: Linear
Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms
Interpolation speed 10000 pps Srpcemfy the speed of a tangent of an
B Operation diagram

f[pps]

Composite speed
10000
E 100 100 t[m;]

Positioning start request of 1st axis —I-;—l

BUSY flag of 1st axis ! --------------------------------- L

BUSY flag of 2nd axis | ................................. L

Operation done flag of 1st axis

Operation done flag of 2nd axis

Current value of 1st axis

Current value of 2nd axis

8-16
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B Operation of input control/output control signals

e \When a positioning start request (corresponding bit allocated to UM00192 to UM00197)
turns on by a user program, the positioning control will start. The positioning start request will
be enabled at the edge where it turns on. In the interpolation control, turn on the positioning
start request of the smallest axis number in the same interpolation group.

e A busy flag (corresponding bit allocated to UM00090 to UM00095), which indicates that a
motor is running, will turn on when the positioning control starts, and it will turn off when the
operation completes.

e An operation done flag (corresponding bit allocated to UM00096 to UM0009B), which
indicates the completion of operation, will turn on when the current operation is completed,
and it will be held until the next positioning control, JOG operation, or home return starts.

8.2.4 Type of Interpolation Control (3-axis Interpolation)

e The following types and operation specification methods are available for the 3-axis

interpolation.

e The axes in the relation of an interpolation are called 1st axis, 2nd axis and 3rd axis for the
3-axis interpolation. Also, the 1st, 2nd and 3rd axes are automatically allocated from the
smallest axis number in ascending order.

B Type and operation specification method

Type

Operation specification method

Necessary data

3-axis linear
interpolation control

Composite speed

Composite speed of 1st, 2nd and 3rd axes

Long axis speed

Speed of long axis (Axis of which moving
distance is long)

3-axis spiral
interpolation control

Center point/CW direction/1st axis movement

Coordinates of 2nd and 3rd axes of center
point

Center point/CCW direction/1st axis
movement

Coordinates of 2nd and 3rd axes of center
point

Center point/CW direction/2nd axis
movement

Coordinates of 1st and 3rd axes of center
point

Center point/CCW direction/2nd axis
movement

Coordinates of 1st and 3rd axes of center
point

Center point/CW direction/3rd axis movement

Coordinates of 1st and 2nd axes of center
point

Center point/CCW direction/3rd axis
movement

Coordinates of 1st and 2nd axes of center
point

Pass point/1st axis movement

Coordinates of 2nd axis and 3rd axis of
pass point on arc

Pass point/2nd axis movement

Coordinates of 1st axis and 3rd axis of
pass point on arc

Pass point/3rd axis movement

Coordinates of 1st axis and 2nd axis of
pass point on arc

WUME-FP7MCEC-09
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8.2 Interpolation control

B Positioning table and operation characteristics

e When specifying the long axis speed method, the composite speed is faster than the long
axis speed.

e In the case of the center point specification, the coordinates of the center point for two axes
which draw an arc is specified as the data of 1st-axis (X-axis) auxiliary point and 2nd-axis (Y-
axis) auxiliary point of positioning data. Also, in the case of the pass point specification, the
coordinate of the pass point on arc is specified as the data of 1st-axis (X-axis) auxiliary point
and 2nd-axis (Y-axis) auxiliary point of positioning data.

e When the control method is increment, for the both center point and pass point, the
increment coordinate from the start point is specified.

e In case of the pass point method, when the start point, pass point and operation done point

exist in the same straight line, an arc is not comprised, and an error occurs.

e In each interpolation control, the E-point control which uses one table, P-point control and C-

point control which uses multiple tables can be combined arbitrarily as positioning data. For
the P-point and C-point controls, the last table should be set as an end point.

e In each interpolation control, an error occurs when the movement amount from the current

value becomes 0 if the control method is set to the absolute mode in p-point control.

e In 3-axis spiral interpolation, an error occurs when the rotation angle from the starting point to
the operation complete point exceeds 180 degrees if the control method is set to the P-point
control (center point specification/pass point specification). When performing spiral interpolation
control for the rotation angle exceeding 180 degrees, either use it in combination with the P-
point control for the rotation angle of less than 180 degrees or use the C-point control.

g1 Info. )

e For details of the position control patterns, refer to0"8.1.1 Patterns of Position Control".

8-18
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8.2 Interpolation control

3-axis linear interpolation
(Composite speed specification)

3rd axis
(Z axis)

(+) direction

The composite speed
can be specified.

2nd axis

(Y axis)
1st axis == (+) direction
(X axis) -

(+) direction

3-axis spiral interpolation (Center point specification/
CW direction/Z-axis movement)

3rd axis

(+) direction (Z axis)

The center
position can be
specified.

2nd axis
(Y axis)

1st axis

(X axis) (+) direction

N

The interpolation speed is the tangential
velocity of arc.

(+) direction

3-axis spiral interpolation (Pass point specification/
Z-axis movement)

(+) direction 4 3rd axis

(Z axis)

2nd axis
(Y axis)

1(>S<t ::iiss) (+) direction
(+) direction

The interpolation speed is the tangential
velocity of arc.

The pass point on an arc can be specifed.

3-axis linear interpolation
(Long axis speed specification)

3rd axis
(Z axis)

(+) direction
The axis speed for
the axis to be a long
axis can be specified.

2nd axis
(Y axis)

1()3(1 axis (+) direction
axis

(+) direction

3-axis spiral interpolation (Center point specification/
CCW direction/Z-axis movement)

3rd axis

(+) direction (Z axis)

The center

position can be 2nd axis

specified. "\ Y axis)
1(;S(t:;(iiss) (+) direction

) di .
(+) direction The interpolation speed is the tangential

velocity of arc.
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8.2 Interpolation control

(Note 1)  The following explanatory drawings for 3-axis spiral interpolation control show the cases that an arc is
drawn with the 1st axis (X-axis) and 2nd axis (Y-axis) and moves toward the 3rd axis (Z-axis).

8.2.5 Setting and Operation of 3-Axis Linear Interpolation

In the following example, a 3-axis linear interpolation control is performed by a composite
speed.

3rd axis
(Z axis)

4 20000pulses
L 7 T
> il
S A— | 3

e
10000pulses

1st axis
(X axis)

nd axis
Y axis)

B Settings

Item Setting example Remarks
Operation Patterns E: End point

Interpolation operation 0: Linear (Composite speed)

Control method I: Increment

1st axis (L) movement amount | 10000 pulses

1st axis (L) auxiliary point 0

Axis numbers are put in (L), (m) and

2nd axis (m) movement 5000 pulses ).

amount

- " - The values of auxiliary points are
2nd axis (m) auxiliary point 0 invalid for the linear interpolation.

3rd axis (n) movement amount | 20000 pulses

3rd axis (n) auxiliary point 0

Acceleration/deceleration L: Linear

method

Acceleration time (ms) 100 ms

Deceleration time (ms) 100 ms

Interpolation speed 10000 pps Specify the speed of a tangent of an

arc.
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8.2 Interpolation control

B Operation diagram

flpps]

Composite speed

10000

1100 ! 1100 _: t[ms]
H !

Positioning start request of 1st axis

BUSY flag of 1st axis

BUSY flag of 2nd axis

BUSY flag of 3rd axis

Operation done flag of 1st axis

Operation done flag of 2nd axis

Operation done flag of 3rd axis

Current value of 1st axis

Current value of 2nd axis

Current value of 3rd axis

B Operation of input control/output control signals

e \When a positioning start request (corresponding bit allocated to UM00192 to UM00197)
turns on by a user program, the positioning control will start. The positioning start request will
be enabled at the edge where it turns on. In the interpolation control, turn on the positioning
start request of the smallest axis number in the same interpolation group.

e A busy flag (corresponding bit allocated to UM00090 to UM00095), which indicates that a
motor is running, will turn on when the positioning control starts, and it will turn off when the
operation completes.

e An operation done flag (corresponding bit allocated to UM00096 to UM0009B), which
indicates the completion of operation, will turn on when the current operation is completed,
and it will be held until the next positioning control, JOG operation, or home return starts.

8.2.6 Setting and Operation of 3-Axis Spiral Interpolation

In the following example, an arc is drawn with the 1st axis (X-axis) and 2nd axis (Y-axis), and a
3-axis spiral interpolation control is performed with 3rd axis (Z-axis) movement.

3rd axis
(Z axis)

Center point (X axis: 0, Yaxis: 10000)

20000pulses 5000pulses

T )10000pulses

st axis
X axis)
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8.2 Interpolation control

B Settings

Item

Setting example

Remarks

Operation Patterns

E: End point

Interpolation operation

E: Spiral (Center point/CW
direction/3rd axis movement)

2nd axis (m) movement
amount

20000 pulses

2nd axis (m) auxiliary point

10000 pulses

Control method I: Increment
1st axis (L) movement amount | O pulses
1st axis (L) auxiliary point 0 pulses Axis numbers are put in (L) and (m).

For the auxiliary points, specify the
coordinate (0, 10000) to be the center
of an arc.

3rd axis (n) movement amount | 5000 pulses Axis numbers are put in (n).

. N . Specify the movement amount of 3rd
3rd axis (n) auxiliary point 0 pulses axis (Z-axis).
Acceleration/deceleration L: Linear
method '

Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms
Interpolation speed 10000 pps

B Operation diagram

f[pps]

10000

Composite speed

'
Positioning start request of 1st axis —Ii_l

t [ms]

BUSY flag of 1st axis _I,-...

BUSY flag of 2nd axis —I—---

BUSY flag of 3rd axis —I— .-

Operation done flag of 1st axis -

Operation done flag of 2nd axis

Operation done flag of 3rd axis

Current value of 1st axis |20000 WX 20000
Current value of 2nd axis |10000 WX 30000

Current value of 3rd axis m W 5000

B Operation of input control/output control signals

e \When a positioning start request (corresponding bit allocated to UM00192 to UM00197)
turns on by a user program, the positioning control will start. The positioning start request will
be enabled at the edge where it turns on. In the interpolation control, turn on the positioning
start request of the smallest axis number in the same interpolation group.

8-22
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8.2 Interpolation control

e A busy flag (corresponding bit allocated to UM00090 to UM00095), which indicates that a
motor is running, will turn on when the positioning control starts, and it will turn off when the
operation completes.

e An operation done flag (corresponding bit allocated to UM00096 to UM0009B), which
indicates the completion of operation, will turn on when the current operation is completed,
and it will be held until the next positioning control, JOG operation, or home return starts.
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8.3 Repeat Function

8.3 Repeat Function

8.3.1 Overview of Repeat Operation

e This function is used to execute continuous positioning control by specifying a repeat count.

e The repeat count is set in the "positioning repeat count area" in the unit memories. The
continuous positioning control can be executed in the range of 2 to 254 times or unlimitedly
according to the setting.

e The operation from the positioning control starting table to the E-point table is repeated.
B Overview of Positioning repeat function

The positioning unit operates as shown below in the case of repeating positioning control three
times.

A

o

If a dwell time of 0 is set for E-point control, i.e., the end point of positioning control, the unit
processes E-point control as P-point control, and finishes the operation after repeating the
positioning control three times continuously.

4

-

If the dwell time is set to a value other than 0 for E-point control, i.e., the end point of positioning
control, FP7 MC Unit processes E-point control as C-point control, and executes the positioning
control after stopping for the specified dwell time (ms). The positioning unit finishes the
operation after repeating the positioning control three times.

3

—'5—54— Dwell time —':—:4— Dwell time
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8.3 Repeat Function

B Setting area for positioning repeat count (Unit memories)

Axis i Defaul -
no memory Name t Description
. No. (Hex)
Axis 1 | UM 009F0
Axis 2 | UM 009F1
Stores the number of times for repeating the operation starting from
the positioning control starting table number until the E-point.
Axis
64 UM 00A2F o Value Operation
Positioning
Virtua repeat uo: Oor1 Execute only once
i count
|13X'S UM 00A30 . 2-254 Execute for a specified number of times
255 Execute unlimitedly until performing the stop
operation
Virtua
laxis | UM 00A4F
32

(Note 1)  As for the unit memories in which "positioning repeat count” is set, 1-word area is allocated for each
axis.

8.3.2 Stop Operation During Repeat Operation

The unit operates as follows when the deceleration stop is executed during the repeat
operation.

B  When repeating E-point control

When the unit detects a deceleration stop, FP7 MC Unit stops the operation after repeating the
positioning control N+3 times.

Repeat count N-1 N N+1 N+2 N+3
/ E E E E E \
Deceleration ! t Stop

stop request |
Deceleration stop request signal

Busy L
—

Operation done

(Note 1)  The above figure shows the case that the dwell time is 0 ms.

B  When executing multiple positioning tables continuously

When FP7 MC Unit detects a deceleration stop, it stops the operation after repeating the
positioning control N+2 times (when the number of tables is 2) or N+1 times (when the number
of tables is 3 or more).
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8.3 Repeat Function

Repeat count N-1 N N+1

/[ p|lP| P | E

Deceleration 4 t Stop
stop request I

Deceleration stop
request signal

Busy

L
Operation done |

8.3.3 Setting and Operation of Repeat

In the following example, the positioning control with three tables (P + P + E points) is repeated
three times by a single axis control.

54000 pulses

(18000 x 3)
Table
----------- -
|: Ball screw [ :I :|
(-) side (+) side
B Settings
Setting example
Item
Table 1 Table 2 Table 3
Operation Patterns P: Pass point P: Pass point E: End point
Control method I: Increment I: Increment I: Increment
1st axis (L) movement
amount 5000 pulses 10000 pulses 3000 pulses
Acceleration/deceleration L: Linear L: Linear L: Linear
method
Acceleration time (ms) 100 ms 200 ms 30 ms
Deceleration time (ms) 10 ms 20 ms 150 ms
Target speed 10000 pps 20000 pps 5000 pps
Dwell time 0Oms 0Oms 0ms
Positioning repeat count 3 (Write in the setting area of unit memories.)

(Note 1)  The (L) in the above table is an axis number.
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8.3 Repeat Function

B Operation diagram

flpps]

20000

10000

; ;
1

H i H ;

i : i ;

5000 { ; 1 :
/ o i i : :

i ' : : H H

1100 200 150
L et )

t [ms]

Positioning start request J_l

BUSY flag —_

Operation done flag

(Note 1)  The above figure shows the case that the dwell time is 0.

B Operation of input control/output control signals

e \When a positioning start request (corresponding bit allocated to UM00192 to UM00197)
turns on by a user program, the positioning control will start. The positioning start request will
be enabled at the edge where it turns on.

e A busy flag (corresponding bit allocated to UM00090 to UM00095), which indicates that a
motor is running, will turn on when the positioning control starts, and it will turn off when the
operation completes.

e An operation done flag (corresponding bit allocated to UM00096 to UM0009B), which
indicates the completion of operation, will turn on when the current operation is completed,
and it will be held until the next positioning control, JOG operation, or home return starts.
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8.4 Target Speed Change Function

8.4 Target Speed Change Function

8.4.1 Description of Functions

The target speed change function is used to change the target speed on an active positioning
table to an arbitrary speed. Even when the speed changes, the operation amount in the table
does not change. This function is supported by FP7 MC Unit Ver.1.2 and later.

When increasing the target speed
_—

When decreasing the target speed

B Conditions of Use

f

Single axis
control O
Control - For synchronous control, the speed can be changed only for the
metho Interpc|>lat|on x master axis.
contro
_ |d (Slave axes operate according to the master axis.)
g Synchronous O
5 control
o
s E-point O The speed can be changed more than once in one table.
'@ P-point O The speed _cannot be changed during deceleration accompanying a
o | Operati _ stop operation.
on C-point O The speed cannot be changed during deceleration in C-point control.
pattern | hoint x The speed cannot be changed during the dwell time in C-point control.
For the J point control, use "J point speed change contact" to change
Repeat control | O the speed.

JOG operation

For JOG operation, change "JOG operation target speed" directly to
change the speed.

Home return

B  Speed change method

Speed direct
specification

This is a method in which a desired speed is specified directly and the change is
requested by I/O.

The valid range of the function can be selected from two patterns: "Active table only" and
"Active table until operation is complete".

(Override)

Ratio specification

This is a function to change a set speed using a specified ratio (%).

The change request by I/O is not necessary, and the change is reflected when the set
value (ratio) is changed.
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8.4 Target Speed Change Function

The function is valid for all positioning operations after the setting is specified.

The ratio specification also becomes valid when the speed is changed by the speed direct
specification.

8.4.2 Setting Procedures and Operations (Speed Direct Specification Method)

B Setting procedures and operations of speed direct specification method

The target speed change function in the speed direct specification method is activated by the
following procedure during a positioning operation.

1. "Change mode selection" and "Change speed" in the unit memory are set.

2. Turn on the "Speed change request" contact during a positioning operation.

il Info. )
e "Speed change reception annunciation" turns ON when the speed change is actually started.

e Once the "Speed change request" contact turns OFF, the "Speed change reception
annunciation" also turns OFF.

f 4
200000

100000

~ v

Change mode selection X Active table only
Change speed X 200000pps
Positioning speed change request J |\
Positioning speed change : :I

request reception annunciation

(Note 1)  The acceleration time to the changed speed and the deceleration time from the changed speed follow
the set values in the active table.

(Note 2) The movement amount does not change even if the speed is changed.

B Setting parameters of speed direct specification method

The following parameters are used in the target speed change function of the speed direction
specification method.

Positioning operation change setting area

Axis no. ﬁgft(w:;?ory Name Default | Description
Axis 1 UM 66941 Each axis Area for setting the range of the positioning
Axis 2 UM 66951 positioning speed speed change.

change HO HO: Active table only

Change mode H1: Active table to E-point table (until
Virtual axis 1 | UM 66D41 selection operation is complete)
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8.4 Target Speed Change Function

. Unit memory ]
Axis no. No. (Hex) Name Default | Description
When setting any other values, the unit
operates as the setting of 00H (Active table
Virtual axis 32 | UM 66F31 only).
Axis 1 UM 66942-UM Area for setting a change speed for changing
66943 the positioning speed.
] UM 66952-UM Set using unit system conversion values.
Axis 2 66953 Range: 1 to 2,147,483,647
Eggirt]i::ilr? speed Any other settings will be errors.
E;)hange 9sp U100 The ranges vary depending on the unit
Virtual axis 1 | UM 66D42-UM Chanae speed settings as below.
66D43 9e sp For pulse: 1 to 2,147,483,647 pps
um: 1 to 2,147,483,647 um/s
) . UM 66F32-UM inch: 0.001 to 2,147,483.647 inch/s
Virtual axis 32 | ger 33 degree: 0.001 to 2,147,483.647 revis
B Example of Operation (1): Direct speed specification, "Active table only™
Parameter Setting value
Change mode selection 0000H (Active table only)
Change speed 150,000 (pps)
f A f“
B c
\ : 150,000pps
100,000pps|
1 2 3 1 2 3
t L t

Speed change request turns on.

B Only the speed in Table 1 is changed to 150,000 pps.

The speeds of the table 2 and 3 do not change.

B Example of Operation (2): Direct speed specification, "Active table to E-point
table (until operation is complete)”

Parameter Setting value
Change mode selection 0001H (Active table to E-point table)
Change speed 150,000 (pps)
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8.4 Target Speed Change Function

|:> 150,000pps / \L

100,000pps
1 2 3 1 2 3
Vt *
A
A Speed change request turns on.
B The speeds in all consecutive tables are changed to 150,000 pps.

B Example of operation (For repetitive operations)

When the speed change (speed direct specification, active table only) is performed during the
positioning repeat operation, only the speed of the active table in an active repeat period is

changed.
f h
100,000pps \_
1 2 3 1 2 3 1 2 3
. A A J >
YT YT YT t
Repeat: 1st time Repeat: 2nd time Repeat: 3rd time
f4 A B
150,000pps| / x— ]—M /
100,000pps| L L
1 2 3 1 2 3 1 2 3
. A A J >
YT YT YT t
Repeat: 1st time Repeat: 2nd time Repeat: 3rd time
A Only the speed in Table 1 in the first repetition cycle is changed to 150,000 pps.
B The speeds of the table 1 in the second and third repeat periods are not changed.

B Notes on the speed direct specification method
A speed can be changed during the positioning operation; however it cannot be changed during
deceleration.
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8-31



8.4 Target Speed Change Function

flpps]

Target speed f----

Positioning speed change
request contact invalid area

[—

Deceleration time

8.4.3 Setting Procedures and Operations (Ratio Specification Method)

B Setting procedures and operations of ratio specification method (Override)

When setting the ratio specification, the command speed is immediately reflected in the
specified ratio once the "Ratio specification" in the unit memory is changed.

fh

200,000pps [-------=--mmmmmmmmeeees

100,000pps

50,000pps [~ e \i

Operation speed rate|  100(%) 200(%) 50(%) 100(%)

(Note 1)  The acceleration time to the changed speed and the deceleration time from the changed speed follow
the set values in the active table.

(Note 2) The movement amount does not change even if the speed is changed.

B Setting parameters of ratio specification method

The following parameters are used in the target speed change function of the ratio specification
method.

Positioning operation change setting area

Unit
Axis no. memory Name Default | Description
No. (Hex)
Axis 1 UM 00380
Axis 2 UM 00381
All operations relating to axes (positioning, JOG
) operation, home return) can be performed at the
Virtual axis Operation speed |44 specified rate.
UM 003CO0 rate . .
1 Range: 0 to 500 (%) (For single axis control)
0 to 200 (%) (For interpolation control)
g/izrtual axis UM 003DF
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8.4 Target Speed Change Function

8.4.4 Sampl

e Program (Target Speed Change)

SR14 X100

1st scan inl
OFF  establishmer

—— [ BKMV.US [S1:UM00086[S1:UM00089] WR106 H
1-16 9-64 1-16

Connection Eomection Connection
nt confirmation confirmation confirmation
4' BKMV.US |S1:UM0008A|S1:UM0008D| WR110 |—
1-16 49-64 1-16
Servo lock Servo lock Servo lock
[ BKMV.US [S1:UM00090][S1:UM00095]  WR116
1-16 Virtual 17-32 1-16
BUSY BUSY B

USY
—————— BKMV.US [s1:um00096]s1:UuM0009B]  WR122 M

1-16 Virtual 17-32  1-16
Operation done ~ Operation done ~ Operation done

L [ BKMV.US [s1:UM000AC][S1:UM000B1] WR144 H

1-16 Virtual 17-32 1-16

Auxiliary contact ~ Auxiliary contact  Auxiliary contact
—— BKMV.US [S$1:UM000BA[S1:UM000BF] WR158 H
1-16 Virtual 17-32 1-16

Error annunciation Error annunciation Error annunciation

L { BKMV.US [S1:UM00116]S1:UM0011B] WR250 H

1-16 Virtual 17-32 1-16
itioning speed \g S
change dl?ne change_du_ane change_dgne
A
Servo ON/OFF control program
A C
X100 X104 R1060 R1100 R15|80 R110
/ -
Link Tool Axis 1 Axis 1 Servo  Axis 1 Error Axis 1 Start
i operation  Connection lock annunciation enabled
e | confirmation

R130

— —or)

[ mv.us

Axis 1 Positioning
speed change request

R130

Axis 1 Positioning
speed change request

R5260

Axis 1 Positioning
speed change
request

SR14 X100

1st scan Link

R120

1 F—oF)

— —oF |

[ Ho  [st:umee941H

Axis 1 Positioning
speed change
mode

L T mvuL

| U2000000 [s1:UMB6942H

R1160 R2500
/|

Axis 1 Positioning
speed change speed

R5260

Axis 1 Positioning
speed change done
annunciation

Axis 1 Busy

Axis 1 Positioning
speed change
request

— ——~DF)}———— mvus

[ u1 [ bti1o H

OFF establishment

Axis 1 Position
control start
table

Axis 1 Position
control start request

120

Axis 1 Position
control start request

Axis 1
Positioning start
— request
SR14 X100
1st scan Link

OFF  establishment

Fr—

R110 R1160
/

Axis 1 Start
enabled

Axis 1 Busy

[ mvus [ bpT110  [S1:UmM00990H
Axis 1 Position  Axis 1 Position control
control start table starting table
: R4180
I
Axis 1
Positioning

start request

cA

f——{ BKMV.US | WR406

| WR409  [s1:Um00186H

OFF request

1-16 Servo ON 49-64 Servo 1-16 Servo ON

request ON request request
—— BKMV.US | WR412 | wR415 [s1:.umo018CH

1-16 Servo 49-64 Servo 1-16 Servo OFF

OFF request  request

———— BKMV.US [ WR418

[ WR423  [s1:UuM00192H

start request

1-16 Positioning ~ Virtual 17-32 1-16 Positioning

Positioning start start request
request

L [BKMV.US | WR526

| wRrs31  [s1:UuM001FEH

1-16 Positioning

speed change
request

Virtual 17-32 1.16 Positioning
Positioning speed change

speed change
réquest request
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8.5 Movement Amount Change Function

8.5 Movement Amount Change Function

8.5.1 Description of Functions

The movement amount change function is used to change the movement amount on an active
positioning table to an arbitrary amount. Even when the movement amount is changed, the
target speed is the same. This function is supported by FP7 MC Unit Ver.1.2 and later.

When increasing the movement amount f
(Change movement amount < Current value)

When decreasing the movement amount
(Change movement amount > Current value)

When decreasing the movement amount
(Change movement amount < Current value)

F(+)

F)

B Conditions of Use

Single axis
control O
- e For synchronous control, the movement amount can be changed only
Control Interpolation | for the master axis
method control '
(Slave axes operate according to the master axis.)
Synchronous
control O
E-point O e The movement amount can be changed more than once in one table.
P-point O e The movement amount cannot be changed during deceleration
. - accompanying a stop operation.
Operation | C-point
paﬁtern P O e The movement amount cannot be changed during deceleration in C-
J-point x point control.
Repeat e The movement amount cannot be changed during the dwell time in C-
control O point control.
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8.5 Movement Amount Change Function

8.5.2 Setting Procedures and Operations

B Setting procedures and operations of movement amount change function

The movement amount change function is activated by the following procedure during a
positioning operation.

1. 1. "Change movement amount" in the unit memory is set.

2. Turn on the "Movement amount change request" contact during a positioning operation.

il Info. )
e "Movement amount change reception annunciation" turns on when the movement amount

change is actually started.

e Once the "Speed change request" contact turns OFF, the "Speed change reception
annunciation" also turns off.

Positionin ks
movemen "
amount; .
(Before change) %
»

100,000pulses

f

t

Change movement amount X 150000 pulses

Positioning movement amount |\
change request H l—(;l
Positioning movement amount ;
change reception annunciation

B Setting parameter
The following parameters are used in the movement amount change function.

Positioning operation change setting area

. Unit memory Arh
Axis no. No. (Hex) Name Default | Description
. UM 6694A-UM
Ads1 |l 6po4B
) UM 6695A-UM
Axis 2 ;
66958 Eggir;ic?ri(ilr? Area for setting a change movement amount
P 9 for changing the positioning movement
movement amount
. change HO amount.
Virtual UM 66D4A-UM Range: -1,073,741,823 to 1,073,741,823
axis 1 66D4B Changed movement (command unit system)
amount
Virtual UM 66F3A-UM
axis 32 66F3B
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8.5 Movement Amount Change Function

B Example of operation (1) When reducing the movement amount (Change
movement amount > Current movement amount)

Parameter Setting value
Control method Increment
Positioning movement amount (Before 10000 pulses
change)

Positioning movement amount (After

change) 7000 pulses

f

=

t t

10,000 pulses

»
>

\4

A Movement amount change request on

B Example of operation (2) When reducing the movement amount (Change
movement amount < Current movement amount)

Parameter Setting value
Control method Increment
Positioning movement amount (Before 10000 pulses
change)

Positioning movement amount (After 1000 pulses
change)

f F(+)

A
L 4
--s
10,000 pulses [ 1,000 pulses \ \\
t \_/ t

F¢)

|A | Movement amount change request on

B Example of Operation (3): When continuous table operation is performed
(incremental)

Parameter Setting value
Control method Increment
First table positioning movement amount (Before change) 5000 pulses
First table positioning movement amount (After change) 8000 pulses
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8.5 Movement Amount Change Function

f 45,000 \pulses'”

t t t
A
A Movement amount change request on
B Because of the increment setting, the stop position of the table 2 also changes.

B Example of Operation (4): When continuous table operation is performed

(absolute)
Parameter Setting value
Control method Absolute
First table positioning movement amount (Before change) 5000 pulses
First table positioning movement amount (After change) 8000 pulses
f 45,000 pulse: f 8,000 pulses’
[> \ o B
N
1 2 j
t L) t
A
A Movement amount change request on
B Because of the absolute setting, the stop position of the table 2 does not change.

B Example of operation (For repetitive operations)

When the movement amount change is performed during the positioning repeat operation, only
the movement amount of the active table in an active repeat period is changed.
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8.5 Movement Amount Change Function

fh

N N

1 2 3 1 2 3 1 2 3
u A A J >
Y Y Y
Repeat: 1st time Repeat: 2nd time Repeat: 3rd time

U

fh

>

[

~ v

Y Y Y
Repeat: 1st time Repeat: 2nd time Repeat: 3rd time

Only the movement amount of the table 1 in the first repeat period is changed to 8,000 pulses.

B The movement amounts of the table 1 in the second and third repeat periods are not changed.

B Auxiliary output when changing movement amounts

Even if the movement amount is changed when the auxiliary output is set in the delay mode,
the auxiliary contact turns on at the position of the delay ratio to the movement amount before
the change. If the delay ratio is set to 100%, however, the auxiliary contact turns on the
completion of the operation.
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8.5 Movement Amount Change Function

8.5.3 Sample program

SR14 X100

1stscan OFF  Link
tabli

— BKMV.US [S1:UM00086]S1:UuM00089] WR106

1-16 49-64 1-16
Connecti C io Conn

ment

-
X100 X104
/1

Link Tool
establish-  operation
—1 ment
R130
DF )

— BKMV.US [S1:UM0008A[S1:UM0008D] WR110

Servo lock Servo lock Servo lock

L [ BKMV.US [S1:UM00090[S1:UM00095] WR116
1-16 Virtual 17-32 1-16
BUSY BUSY BUSY

———— BKMV.US [S1:UM00096]S1:UM0009B] WR122

H

1-16 _ Virtual 17-32  1-16__
gperatlon gperat\on Operation
one one done

L [ BKMV.US [S1:UM000AC[S1:UM000B1] WR144

L

1-16 Virtual 17-32 1-16

Auxiliary contact Auxiliary contact Auxiliary contact

— BKMV.US [S1:UM000BA[S1:UM000BF] _WR158

|_

1-16 Error Virtual 17-32 1-16 Error
annunciation Error annunciation annunciation

L1 BKMV.US [S1:UM0011C[S1:UM00121] WR256

|_

1-16 Virtual 17-32 1-16
Positioning Positioning Positioning
movement movement movement
amount change amount change amount change
annunciation annunciation annunciation

Servo ON/OFF control program

R1060 R1100 R1580 R110
— A
Axis 1 Axis 1 Axis 1 Error Axis 1 Start
Connection ~ Servo lock  annunciation enabled

C

Axis 1 Positioning
movement amount
change request

R130
DF
Axis 1 Positioning
movemen
chanfe request
R5320
Axis 1 Positioning
movement
amount

SR14 X100
—

1stscan OFF  Link

PLotngt Axis 1 Busy

[ MvsL U2000000 [S1:UM6694AH

Axis 1 Positioning
vem:

amount change

R1160 R2560 R5320
/|

Axis 1 Positioning Axis 1
movement amount Positioning
change done movement
annunciation amount

b—«DF}——— mvuus [ Ut [ DTMO

H

Axis 1 Position

establishment contrgl‘ starting
R120 table no.
DF ) [ mvus [ D110  [S1:UM00990H

Axis 1 Position
control start
request

120
icontrol start request A
R4180

Axis 1 Positioning
Start request

A
SR14 X100

1stscan OFF  Link
establish
-ment

Axis 1 Position xis 1 Start
enabled

Axis 1 Position ~ Axis 1 Position

control starting conttgg\ staomng

table no.

R110 R1160 R4180
/|

start request

Axis 1 Busy Axis 1 Positioning

C

f——{BKMV.US | WR406 | WR409 [S1:UM00186

H

1-16 Servo ON  49-64 Servo  1-16 Servo ON
request ON request request

——{ BKMV.US | WR412 | WR415 [S1:UM0018CH

1-16 Servo 49-64 Servo  1-16 Servo OFF
OFF request OFF request ~ request

- BKMV.US | WR418 | WR423 [S1:UM00192H

1-16 Positioning Virtual 17-32  1-16 Positioning

start request Positioning start request
start request

——{ BKMV.US | WR532 | WR537 _[S1:UM00204H

1-16 Positioning Virtual 17-32 1-16 Positioning

movement Positioning movement

amount change movemen}s amount change

request amount change  request
request

WUME-FP7MCEC-09

8-39



8.6 Dwell time

8.6 Dwell time

The time taken until the next operation after the completion of an executed positioning table in
the automatic operation is called dwell time.

B  For E-point control

The dwell time is the time taken from the completion of the position command until the
operation done flag turns on.

BUSY flag J I_
Operation done flag

B  For P-point control

In the P-point control, the positioning table operates consecutively, therefore, the dwell time is
ignored. For the last table (E-point), as well as the E-point control, the dwell time is the time
taken from the completion of the position command until the operation done flag turns on.

Dwell time

A

B  For C-point control

BUSY flag J

Operation done flag

The dwell time is the waiting time for executing the next table from the completion of the
positioning table (deceleration stop). For the last table (E-point), as well as the E-point control,
the dwell time is the time taken from the completion of the position command until the operation
done flag turns on.

Dwell time Dwell time Dwell time

SN

—

BUSY flag

Operation done flag
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8.7 Auxiliary Output Code and Auxiliary Output Contact

8.7 Auxiliary Output Code and Auxiliary Output Contact

e The auxiliary output contact is a function to inform about which table’s operation is
performing when the automatic operation (E-point control, C-point control, P-point control, J-
point control) is executed.

e The auxiliary output contact and auxiliary output code are available by setting "parameter
auxiliary output" to With mode or Delay mode on an axis-by-axis basis.

B Auxiliary output contact

The With mode and Delay mode are available for the operations of auxiliary output contacts.

Auxiliary output Operation
mode
) At the same time that the automatic operation starts, the auxiliary contact flag of a

With mode ; .
corresponding axis allocated to the I/O area turns on.
The auxiliary contact flag of a corresponding axis allocated to the I/O area turns on
according to the ratio (%) of the positioning movement amount of automatic operation.
The setting of the ratio of turning on the flag in the delay mode is set in the auxiliary output

Delay mode . ) ) -
delay ratio area in the unit memories.
However, when the automatic operation is set to the J-point control, the operation is the
same as that in the "With mode".

Also, the ON time of an auxiliary contact flag can be specified in the ms unit.

'm

e In the case of the J-point control, the operation in the "Delay mode" is the same as that in the
"With mode".

B Auxiliary output code

e The auxiliary output code (1 word) can be set for each table of the positioning data. The
content of the process currently carried out can be confirmed by setting the auxiliary output
code.

e The values in the auxiliary output code are held until the next positioning table is executed.
Also, the auxiliary output code that was output just before the completion of the automatic
operation is held.
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8.7 Auxiliary Output Code and Auxiliary Output Contact

P E
Busy flag e
Operation done flag
With mode
Auxiliary output code 1H 2H
Auxiliary output{ Auxiliary output
ON time ON time
q (ms) (ms)
Auxiliary contact flag
Delay mode
Auxiliary output code 1H 2H
Auxiliary output  Auxiliary output
ONitime ON time
(ms) (ms)
Auxiliary contact flag
Delay rate Delay rate
(%) (%)

'm

e Auxiliary output code is stored at the same time that the positioning operation starts regardless
of the type of the auxiliary output mode (With mode or Delay mode).
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8.8 Sample program

8.8 Sample program

8.8.1 Sample Programs (E-point, P-point and C-point Controls)

The operation for starting the positioning operation is mainly divided into five steps on a user
program.

e Read flags stored in the unit memories (input control area).

e Control the Servo ON/OFF.

e Check the condition if the control of each axis can be started.

e Set positioning table numbers, check the conditions, and start the positioning operation.
e \Write operation results in the unit memories (output control area).

e The below sample program is for activating the positioning operation with the table number 1 of
the axis number 1 for the FP7 MC Unit installed in the slot number 1. To simplify the
explanation, the part related to the positioning operation is extracted.

B Contents of sample program

Code Description

Read flags indicating states from the input control area of the unit memories (UM) to arbitrary areas
(WR).

Read flags such as connection confirmation flag, servo lock flag, busy flag, and error annunciation
flag.

M

(2) Servo ON/OFF control program

(3) Check required conditions and replace it with the start enabled flag (R110) in the program.

Positioning operation start program

(a) | Set the repeat count as necessary.

4)

(b) | Specify positioning table numbers.

(c) | Start the positioning operation.

Write flags to the output control area of the unit memoires (UM) from arbitrary area (WR) where the
(5) start conditions are written.

Start the positioning operation.
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B Sample program

SR14 X100
— —{ BKMV.US [S1:UuM00086[S1:UuM00089] WR106 H
1stscan OFF _ Link 116 49-64 16
Establish confirmation confirmation confirmation
-ment LT BKMV.US [S1:UM0008A[S1:UM0008D] ~WR110
1-16 49-64 1-16
Servo lock Servo lock Servo lock @
L [ BKMV.US [s1:umo0090[s1:UuM00095]  WR116 _H
1-16 Virtual 17-32 1-16
BUSY BUSY BUSY
L[ BKMV.US [s1:UM000BA[S1:UM000BF] WR158 H
1-16 Error Virtual 17-32 1-16 Error
-1 annunciation Error annunciation i A
Servo ON/OFF control program @
A c3
X100 X104 R1060 R1100 R15|80 R110
% 4 o— @
Link Tool Axis 1 Axis 1 Axis 1 Error Axis 1 Start
establish  operation ~ Connection Servo lock  annunciation enabled
— 7 -ment confirmation
R120
— —(DF) [ mvus | U1 | bT100 H
Position control Axis 1 Repeat
Ri30 | @-@
— —(DF) [ mMvus [ DT100 [S1:UM009FOH
Position control Axis 1 Repeat Axis 1 Repeat
start count count
R120
DF ) [ mv.us ] U1 [ btiio H
Position control Position
start control
R120 starting table @-@
— DF ) { mvus | DT110  [S1:umo0990H
Position control Position Axis 1 Position
start control control starting
starting table table
R120 R110 R11<|50 R4180
Pos\l\on Fomrol DF ) ! c
start request Axis 1 Start Axis 1 Busy Axis 1 @_@
enabled Positioning start
R4180 request
Axis 1
Positioning
] start request A
SR14 X100
j——{BKMV.US [ WR418 WR423  [$1:UM00192H @
1st scan OFF Link 1-16 Virtual 17-32 1-16
establish Positioning start ~ Positioning start ~ Positioning start
-ment request request request

8.8.2 Precautions on Programming

B Precautions on programming

e If any value such as a movement amount, acceleration time, deceleration time or target
speed is out of the specified range, a setting value error will occur when the position control

starts.

e Unit memory numbers allocated to flags and start requests vary depending on axis numbers.
e A specified slot number varies depending on the installation position of FP7 MC Unit.

B Operation at over limit input (Limit is Enabled)

Condition Direction Limit status

Operation

Over limit input (+): ON

Not executable, Error occurs.

When each control starts | Forward —
Over limit input (-): ON

Not executable, Error occurs.

8-44
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8.8 Sample program

Condition Direction | Limit status Operation
Over limit input (+): ON Not executable, Error occurs.
Reverse
Over limit input (-): ON Not executable, Error occurs.
Forward Over limit input (+): ON Deceleration stop, Limit error
When each control is occurs.
performed - .
Reverse Over limit input (-): ON Deceleration stop, Limit error

occurs.

WUME-FP7MCEC-09
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8.9 Reconstruction of Positioning Data by User Programs

8.9 Reconstruction of Positioning Data by User Programs

8.9.1 Reconstruction of Positioning Data

Positioning data (standard area [1,000 tables]) set by CMI is downloaded to the FROM of
FP7 MC Unit.

The positioning data stored in the FROM is transferred to the system area of FP7 MC Unit
when the power is turned on. The system area cannot be directly accessed using user
programs.

When positioning data (such as movement amount or target speed) varies according to
operation results, the positioning data should be rewritten using user programs.

In the system area of FP7 MC Unit, the positioning data for 32 words x 1000 tables x 96 axes
(64 real axes + 32 virtual axes) are stored.

When rewriting positioning data using user programs, the data is read and written from/to the
system area through the 24 buffer areas allocated to the unit memories.

The data that can be read or written in a single operation using a user program is data for 32
words x Max. 500 tables x 1 axis.

8.9.2 Procedure of Rewriting Positioning Data

The following flowchart shows the flow of the operation required in a user program.
e For reading and writing, the operations to be executed (read, write) and targets (axis number,

table number, table size) are specified in the buffer control area of the unit memories.

e By executing “Recalculation” after the operation, the positioning data stored in the system

area of FP7 MC Unit is updated. Once the "Recalculation" is completed, the positioning
operation can be started for the rewritten positioning data.
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8.9 Reconstruction of Positioning Data by User Programs

.

Axis no. / Table control setting ‘

Select target ’

Setting value
partial change

Request code: HO080

Read Buffer control read request | ‘gequiest fiag: H0001
| ! ,
Set ’ Parameter partial change ‘ ’ All parameter settings

<
<

A 4

Request code: HO081
Request flag: H0001

Write Buffer control write request

—— I

Recalculation table specification
Starting number and size

v

Recalculation request : Y7=ON ‘

v

Recalculation done: X7=ON ‘

Recalculate ’

END

B Recalculate

Recalculation is necessary after rewriting positioning data using user programs. The procedure
of recalculation is as follows. When recalculation is not performed, the operation is executed
with the positioning table before rewriting.

1. Change the positioning table in the unit memories.
2. Turn on the recalculation request (Y7) in the I/O area.

3. Confirm that the recalculation done flag (X7) in the I/O area is on. (Confirm that the
recalculation process is completed.)

'm

e |/O numbers of the recalculation request (Y7) and recalculation done flag (X7) vary according
to the value of the "Starting word number" allocated to FP7 MC Unit.

[

?—>,_
. Reclalculation processing

Recalculation

Recalculation request processing

Recalculation done

|
The recalculation done flag turns on when the recalculation by the recalculation request is
completed. After that, the recalculation done flag turns off when the recalculation request signal
turns off.
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8.9 Reconstruction of Positioning Data by User Programs

i Info. )
e For details of the areas used for rewriting positioning data, refer to "Control Area for Buffer
Control" and "Positioning data setting area".

For details of the area used for the recalculation process, refer to "16.5.2 Setting parameter
control area".

The units used for the recalculation process are as follows.

Setting parameter control area

Unit
memory Name Default Description
No. (Hex)
This is used to rewrite positioning data using a user program.
Recalculation Reconstructs the positioning data which starts with the table
UM 00284 | starting table U1 number specified in this area when the recalculation request
number (Y7) turns on.
Range: 1 to 1000
) Reconstructs the positioning data of the table size specified in
UM 00285 | Recalculation U1 this area when the recalculation request (Y7) turns on.
starting table size
Range: 1 to 500

The unit memories used for rewriting positioning data is as follows.

Buffer control area for positioning data

Unit memory

No. (Hex) Name Default Description

Write data to this area for sending/receiving data of buffers for

positioning data. After the completion of the execution, it is
itten to HO by FP7 MC Unit.

Request flag rewrl

UM 06240 HO HO000: Not request

control
HO0001: Request
Any other settings will be errors.

Set the request code of data control of buffer for positioning data.
Request code HO HO0080: Read request

control HO0081: Write request

Any other settings will be errors.

UM 06241

Stores the response code for the request of the buffer for
positioning data.

UM 06242 Response HO HO0000: Complete
code control

HO001: In progress
HFFOO: Setting value error

Specify the axis number of positioning data to be transferred.

Range Corresponding axis no.
UM 06243 éc))(;strgrmber U1 1to 64 Corresponds to the existing axes 1 to 64.
65 to 96 Corresponds to the virtual axes 1 to 32.

Any other settings will be errors.

Specify the starting table number of positioning data to be
UM 06244 f&?;‘bt:rt"e Ut transferred.
Range: 1 to 1000
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8.9 Reconstruction of Positioning Data by User Programs

Unit memory

No. (Hex) Name Default Description
Any other settings will be errors.
Specify the table size of positioning data to be transferred.

UM 06245 Table size U1 Range: 1 to 500

Any other settings will be errors.
Set whether to use the extended positioning table or not.
bit Name Description
15-0 | Extended positioning 0: Not make the table
Extended table usage setting setting
positioning 1: Make the table setting
UM 06246 table usage uo . )
) Any other settings will be
setting
errors.
* When using the extended positioning table;
table nos. 401 to 500 are used as extended table nos. 10,001 to
10,100.
Set transfer axis numbers of positioning data.
Extended
positioning Range Corresponding axis no.

UM 06247 tsaet:{is;‘];sage uo 1to 64 Corresponds to the existing axes 1 to 64.
corresponding 65 to 96 Corresponds to the virtual axes 1 to 32.
axis no.

Any other settings will be errors.
Positioning data setting area
Unit memory et
No. (Hex) Name Default Description
Set the position setting mode and acceleration/deceleration
pattern for the positioning operation.
bit Name | Description
0 Control | 0: Increment mode
method | 1: Absolute mode
UM 06248 Control code HO
Acceler
] ggggller 0: Linear acceleration/deceleration
ation 1: S-shaped acceleration/deceleration
method
15-2 |- -
Set the single and interpolation operation pattern for the
positioning operation.
bit Name | Description
UM 06249 Operation Ho HO0O: E-point control (End point control)
Patterns HO1: P-point control (Pass point control)
7.0 Control | HO2: C-point control (Continuance point
pattern | control)
HO03: J-point control (Speed point control)
Any other settings will be errors.
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8.9 Reconstruction of Positioning Data by User Programs

Unit memory et
No. (Hex) Name Default Description
bit Name | Description
HOO: Linear interpolation (Composite speed)
HO1: Linear interpolation (Major axis speed)
H10: Circular interpolation (Center point/CW
direction)
H11: Circular interpolation (Center point/CCW
direction)
H20: Circular interpolation (Pass point):
H50: Spiral interpolation (Center point/CW
direction/1st axis feed)
H51: Spiral interpolation (Center point/ CCW
direction/1st axis feed)
Interpol H52: Spiral interpolation (Center point/CW
15-8 | ation direction/2nd axis feed)
setting | H53: Spiral interpolation (Center point/ CCW
direction/2nd axis feed)
H54: Spiral interpolation (Center point/CW
direction/3rd axis feed)
H55: Spiral interpolation (Center point/CCW
direction/3rd axis feed)
H60: Spiral interpolation (Pass point/1st axis
feed)
H61: Spiral interpolation (Pass point/2nd axis
feed)
H62: Spiral interpolation (Pass point/3rd axis
feed)
Any other settings will be errors.
In the interpolation control, the setting for the axis with the
smallest number in an axis group is effective.
UM 0624A - Reserved for
UM 0624B system
Positioning Set the acceleration and deceleration time for the positioning
UM 0624C acceleration U100 operation.
time Range: 0 to 10,000 (ms)
Positioning Any other settings will be errors. In the interpolation control, the
UM 0624D deceleration U100 setting for the axis with the smallest number in an axis group is
time effective.
In case of the individual operation (no interpolation), it is the
target speed of the corresponding axis. In the interpolation
operation, the setting for the axis with the smallest number in an
axis group is effective.
Positioning Range: 1 to 2,147,483,647
UM 0624E-UM | target speed Any other settings will be errors.
0624F ion | Y1000
(Interpolation The ranges vary depending on the unit settings as below.
speed) For pulse: 1 to 2,147,483 647 pps
um: 1 to 2,147,483,647 pm/s
inch: 0.001 to 2,147,483.647 inch/s
degree: 0.001 to 2,147,483.647 rev/s
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Unit memory
No. (Hex)

Name

Default

Description

UM 06250-UM
06251

Positioning
movement
amount

KO

Set the position command value for the positioning operation. It
is the movement amount in the case of increment, and
coordinates in the case of absolute depending on the control
code setting.

Range: -2,147,483,648 to 2,147,483,647

Any other settings will be errors.

The ranges vary depending on the unit settings as below.
pulse: -2,147,483,648 to 2,147,483,647 pulses

um (0.1 ym): -214,748,364.8 to 214,748,364.7 ym

pum (1 um): -2,147,483,648 to 2,147,483,647 ym

inch (0.00001 inch): -21,474.83648 to 21,474.83647 inches
inch (0.0001 inch): -214,748.3648 to 214,748.3647 inches
degree (0.1 degree): -214,748,364.8 to 214,748,364.7 degrees
degree (1 degree): -2,147,483,648 to 2,147,483,647 degrees

UM 06252 -
UM 06253

Auxiliary point

KO

Set the auxiliary point (coordinate of center or pass point) in the
case of circular interpolation or spiral interpolation control.

Range: -2,147,483,648 to 2,147,483,647

Any other settings will be errors.

Interpretation changes according to the unit settings as below.
pulse: -2,147,483,648 to 2,147,483,647 pulses

pum (0.1 um): -214,748,364.8 to 214,748,364.7 pm

um (1 pm): -2,147,483,648 to 2,147,483,647 pm

inch (0.00001 inch): -21,474.83648 to 21,474.83647 inches
inch (0.0001 inch): -214,748.3648 to 214,748.3647 inches
degree (0.1 degree): -214,748,364.8 to 214,748,364.7 degrees
degree (1 degree): -2,147,483,648 to 2,147,483,647 degrees

UM 06254

Dwell time

uo

When the positioning operation of this table is finished;
C-point (Continuance point):
The motor stops for the dwell time and the next operation is
started.
P-point (Pass point):
It is ignored.
J-point (Speed control):
Itis ignored.
E-point (End point):

The positioning done contact turns on after waiting for the dwell
time.

Range: 0 to 32,767 (ms)
Any other settings will be errors.

UM 06255

Auxiliary
output code

uo

Set arbitrary data as auxiliary output codes when using the
auxiliary output function.
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8.9.3 Sample Program (Rewriting Positioning Tables)

The operation for rewriting positioning tables using a user program is mainly divided into five
steps.

Specify the axis number, table number and table size to rewrite the positioning table.

Set the positioning data to be rewritten.

Set the positioning data in the positioning data setting area in buffers.

Execute reading and writing the data in accordance with the requests stored in the buffer.
Execute recalculation.

e The below sample program is for rewriting the positioning data of one table from the table
number 1 of the axis number 1 for the FP7 MC Unit installed in the slot number 1.

B Contents of sample program

Code

Description

(M

Set the axis number, table number and table size to be rewritten.

(a)

Set the axis number, table number and table size.

Set the axis number, table number and table size in the unit memory (control area for buffer control).

)

Set the positioning data (14 words) to be rewritten in an arbitrary area.

@)

Set the positioning data in the unit memory (positioning data setting area in the buffer).

4)

Execute reading and writing the data in accordance with the requests stored in the buffer.

Specify reading or writing in the unit memory (control area for buffer control).

Set request flags in the unit memory (control area for buffer control).

®)

Execute recalculation.

Set the table number and table size to be recalculated in the unit memory (setting parameter control
area).

Request recalculation until it is completes.

Reset the recalculation table size stored in the unit memory (setting parameter control area) to zero.
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8.9 Reconstruction of Positioning Data by User Programs

B  Program example

R500
— < DF) [wmvus T  ur [ brs00 K
Setting value read Axis number
R501 control
—DF ) [mvus | Ui [ Dtsol H @_@
Setting value write Starting table
number
1 MvUs | W [ brso2 H
Table size
R500

— —DF)——BKMV.US | DT500 | DT502 [S1:UM06243

Setting value read Axis number Table size Buffer no.1
control Axis -

R501 number

" —or

Setting value write

R501
— —DF) [mvus | HoO | bDr520 H
Setting value write Control code
——————J Mmvus [ H1 [ bpts21 H
o] ti
7 A pater £
——————1 wmvuL [ utoo0 | DT526 H
Target speed @
l———————] MvsL [ k10000 | DT528 H
. Movement
':l t:l ar‘\lmum Ej
—————— Mvus | uwo [ DT532 H
Dwell time
1 Mvus | uvo [ DT533 H
Output code
R501
— F—DF)>———{BKMV.US | DT520 | DT533 |S1:UM06248H @
Setting value write Buffer no.1
Table no. 1
R500
—(DF ) { mvus | Heo  [s1:Umo6241H
Setting value read Buffer no.1
R501 Request code @-@
— —DF) [mvus [ Het _ [s1:UMoe241H
Setting value write Buffer no.1
R500 Request code
—CDF ) [ mvus [ Hi  [st:umos240H

Setting value read Buffer no.1
R501 Request flag -
— —or

Setting value write

R501

— F—(DF/>—————{BKMV.US| DT501 [ DT502 [S1:UM00284 @-@
Setting value write Startingtable  Table size 1st axis
number Recalculation start
R501 X107

) | /1
_| |_(DF/ 4 4 O—
Setting value write Recalculation Recalcu\a:\on @ @
done reques -
Y107

Recalculation

request
X107
— < DF) [mv.Us uo S1:UM00285H @-@
Recalculation 1st axis
done Recalculation table
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8.10 Use of Extended Positioning Table

8.10.1 Use of Extended Positioning Table

There are a standard area and an expansion area in the positioning data setting area, and they
have the following characteristics. Use them in accordance with the intended use.

Positioning data setting by user
programs

This setting is not reflected unless
the recalculation request is made
after writing data to the unit memory
by a user program.

Item Standard area Extended area

No. of positioning data tables 1000 tables 100 tables

Table no. 1 to 1000 10001 to 10100

lli’/lcziiiggr:i:tggd;ttirsetting by Control Available Impossible settings
Available Available

The operation can be started after
writing data to the unit memory by a
user program. There is no need to
request the recalculation.

When setting positioning data in
advance by Control Motion

When setting positioning data by
user programs, the start time of a
request is shorter than that when
using the extended area.

predetermined such as a movement
amount and target speed.

Characteristics Integrator, the start time of an L
operation is shorter than that when | However, as the recalculation is
using the extended area. performed after starting the request,

the starting time of the operation is
a little bit longer.
It is suitable for applications for It is suitable for applications for
N which positioning data is which positioning data varies
Application

depending on the operation
according to the operation state.

The extended area is used when the setting values of the positioning table are not determined
until just before executing the positioning operation. Therefore, the positioning table can be
rewritten as needed, and the recalculation is not necessary. However, it is limited for up to 100
tables and cannot be set by Control Motion Integrator. Therefore, the positioning tables need to
be written to the prescribed addresses of unit memories by ladder programs. The start time is
longer than that for the standard area, and when performing the P-point or C-point control in the
extended area, note that the start time varies depending on the number of tables to be

executed consecutively.

The unit memories used for the extended tables are as follows.

Buffer control area for positioning data

Unit
E:ffer memory Name tDefauI Description
. No. (Hex)
Buffer 1 | UM 06246 Set whether to use the extended positioning table or not.
Buffer2 | UM OAOCE bit Name Description
Extended
positioning Uo 0: Not make the table
Buffer 12 | UM 3121E | table usage Extended positioning table | SS9
setting 15.0 | xonaed PosONINGable | 4. \1 ke the table setting
usage setting . .
Any other settings will be
Buffer 24 | UM 6007E errors.
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Unit
i memory Name etz Description
no. t
No. (Hex)
* When using the extended positioning table;
table nos. 401 to 500 are used as extended table nos. 10,001
to 10,100.
Buffer 1 | UM 06247 Set transfer axis numbers of positioning data.
Buffer2 | UM OAOCF | Extended
positioning Range Corresponding axis no.
tat::_e usage | yo 1to 64 Corresponds to the existing axes 1 to 64.
Buffer 12 | UM 3121F [Sélting
correspondi 65 to 96 Corresponds to the virtual axes 1 to 32.
ng axis no.
Buffer 24 | UM 6007F Any other settings will be errors.
(Note 1)  For details of the unit memory numbers of each buffer, refer to "16.7.4 Configuration of Positioning

Data Setting Area".

Positioning data setting area

Offset . o
address Name Setting range and description
Set the position setting mode and acceleration/deceleration pattern for the
positioning operation.
bit Name Description
0 Control 0: Increment mode
method | 1: Absolute mode
000H Control code
Accelerati
on/ _ | 0: Linear acceleration/deceleration
1 decelerati ) )
on 1: S-shaped acceleration/deceleration
method
15-2 - -
Set the single and interpolation operation pattern for the positioning operation.
The relation of the interpolation depends on the settings in the axis group
setting area in the common area of the unit memory.
In the interpolation operation, the setting for the axis with the smallest number
in an axis group is effective.
bit Name Description
HOO: E-point control (End point control)
HO1: P-point control (Pass point control)
001H Operation 7-0 g:t?gr%l HO02: C-point control (Continuance point control)
Patterns H03: J-point control (Speed point control)
Any other settings will be errors.
HOO: Linear interpolation (Composite speed)
HO1: Linear interpolation (Major axis speed)
. | H10: Circular interpolation (Center point/CW direction)
15-g | IMerpOlal| 4 i lar interpolation (Center point/CCW direct
on setting : Circular interpolation (Center poin irection)
H20: Circular interpolation (Pass point):
H50: Spiral interpolation (Center point/CW direction/1st
axis feed)

WUME-FP7MCEC-09
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Offset . o
address Name Setting range and description
bit Name Description
H51: Spiral interpolation (Center point/CCW direction/1st
axis feed)
H52: Spiral interpolation (Center point/CW direction/2nd
axis feed)
H53: Spiral interpolation (Center point/CCW
direction/2nd axis feed)
H54: Spiral interpolation (Center point/CW direction/3rd
axis feed)
H55: Spiral interpolation (Center point/ CCW
direction/3rd axis feed)
H60: Spiral interpolation (Pass point/1st axis feed)
H61: Spiral interpolation (Pass point/2nd axis feed)
H62: Spiral interpolation (Pass point/3rd axis feed)
Any other settings will be errors.
002H-003H Reserved for
system
Positioning Set the acceleration and deceleration time for the positioning operation.
004H leration ti
acceleration imeé | The acceleration time and deceleration time can be set individually.
In the interpolation operation, the setting for the axis with the smallest number
in an axis group is effective.
Set the acceleration/deceleration time of the control.
bit Name Description
e J-point
Positioning
005H deceleration time control
accelerati
15-0 on time Range: 0 to 10000 (ms)
J-point Any other settings will be errors.
control
decelerati
on time
For a single axis operation, it is the target speed of the corresponding axis.
For an interpolation operation, it is the target speed of the interpolation.
In the interpolation operation, the setting for the axis with the smallest number
in an axis group is effective.
bit Name Default Description
Positioning target Range: 1 to 2,147,483,647
006H-007H | 5P Any other settings will be errors.
(Interpolation Th d di th
speed) e ranges vary depending on the
Positioning target unit settings as below.
31-0 |speed 1000 For pulse: 1 to 2,147,483,647 pps
(Interpolation speed) um: 1 to 2,147,483,647 um/s
inch: 0.001 to 2,147,483.647 inch/s
degree: 0.001 to 2,147,483.647
rev/s
Positioning Set the movement amount for the positioning operation. The interpretation
008H-009H | movement changes between the increment movement amount and absolute coordinate
amount depending on the control code setting.
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Offset . o
address Name Setting range and description
bit Description
Setting range: -2,147,483,648 to 2,147,483,647
Interpretation changes according to the unit settings as below.
pulse: -2,147,483,648 to 2,147,483,647 pulses
pm (0.1 um): -214,748,364.8 to 214,748,364.7 pm
310 pm (1 um): -2,147,483,648 to 2,147,483,647 pm
inch (0.00001 inch): -21,474.83648 to 21,474.83647 inches
inch (0.0001 inch): -214,748.3648 to 214,748.3647 inches
degree (0.1 degree): -214,748,364.8 to 214,748,364.7 degrees
degree (1 degree): -2,147,483,648 to 2,147,483,647 degrees
Any other settings will be errors. (Max. 31 bits)
Set the auxiliary point (coordinate of center or pass point) in the case of
circular interpolation or spiral interpolation control.
bit Description
Setting range: -2,147,483,648 to 2,147,483,647
Interpretation changes according to the unit settings as below.
pulse: -2,147,483,648 to 2,147,483,647 pulses
00AH-00B . .
H Auxiliary point pm (0.1 um): -214,748,364.8 to 214,748,364.7 pm
310 pm (1 um): -2,147,483,648 to 2,147,483,647 pm
inch (0.00001 inch): -21,474.83648 to 21,474.83647 inches
inch (0.0001 inch): -214,748.3648 to 214,748.3647 inches
degree (0.1 degree): -214,748,364.8 to 214,748,364.7 degrees
degree (1 degree): -2,147,483,648 to 2,147,483,647 degrees
Any other settings will be errors. (Max. 31 bits)
When the positioning operation of this table is finished;
C-point (Continuance point): The motor stops for the dwell time and the next
operation is started.
When the mode is P: Pass point, it is ignored.
. When the mode is E: End point, the positioning done contact turns on after
0ocH Dwell time waiting for the dwell time.
bit Name Default Description
. Range: 0 to 32,767 (ms)
15-0 | Dwell time 0 ) !
Any other settings will be errors.
Sets the data to be output to the auxiliary output code in each axis information
& monitor area by the setting of the auxiliary output mode in the parameter
" setting area.
00DH ﬁ:é((lellary output
bit Name Default Description
15-0 | Auxiliary output code |0 Set an arbitrary value.
00EH-01F | Reserved for ~
H system
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8.10.2 Sample Program (Extended Table)

SR14 X100
-

X100 X104
1

Link Tool
establish  operation
) -ment

R140
o)

Axis 1 Extended
positioning area
control

R141

—For

Axis 1 Extended
positioning

— BKMV.US [s1:Um00086]S1:Uum00089]  WR106 H
e s ETe
Istscan OFF Lok Confirmation ____confirmation ___confirmation
ment  ——— BKMV.US [s1:UM0008A[s1:UuM0008D] WR110
1-16 Servolock ~ 49-64 Servo 1-16 Servo lock
lock
L [ BKMV.US [S1:UM00090[S1:UM00095] WR116 |
1-16 BUSY Virtual 17-32 1-16 BUSY
BUSY
———— BKMV.US [S1:UM00096[S1:UuM0009B] WR122  H
1-16 Operation Virtual 17-32 1-16 Operation
done Operation done  done
[ BKMV.US [s1:uM000AC[S1:UM000B1] WR144 H
1-16 Auxiliary Virtual 17-32 1-16 Auxiliary
contact Auxiliary contact ~ contact
L——{ BKMV.US [S1:UM000BA[S1:UM000BF| _WR158 H
1-16 Error Virtual 17-32 1-16 Error
annunciation Error annunciation annunciation
] w
Servo ON/OFF control program
1 w

R1060 R1100 R15|80 R110
— 1

I
Axis 1 Axis 1 Axis 1 Error Axis 1
C i Servo lock iati Start enabled
confirmation

— 1 wmvus [ H1 [s1:umo6246 H

Extended positioning
table usage setting

1 mvus | H1 [s1:umo6247H

Extended positioning
table usage setting

corresponding axis no
MV.US HO DT520

Control code

amount

{ mvus | Ho [ bts21 H

Operation pattern

[ Mvus | uso | DT524 H

Positioning
acceleration time

————————1{ wmvus [ uso [ Dm525 H

Positioning
deceleration time

——————1 mv.uL [ utoooo00 | DT526 H

Positioning target

—————— [ wmvsL [ kooo0000 | DT528 H

Positioning movement
amount

——————— mMvsL [ ko [ DT530 H

Auxiliary point

[ mvus | uo [ brsa2 H

Dwell time

———————{ Mvus | uwo [ D533 H

Auxiliary output code

———{ BKMV.US | DT520 | DT533 [S1:UM09448
Control code  Auxiliary output Control code
code
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4

=

R141
——( DF ) [ mvus T uto001 | btiio H
Axis 1 Position Axis 1 Position control
control start starting table no.
[ mvius | bt110  [s1:Um00990H
Axis 1 Position  Axis 1 Position
control starting control starting
table no. table no.
141 R110 R11t|30 R4180
Y M)
Axis' 1 Plsimn{ DF I__|/' N4
control start Axis 1 Start Axis 1 Busy Axis 1
enabled flag Positioning
R4180 start
Axis 1
Positioning
start
Z cA
SR14 X100
| {1 [ BKMV.US | WR406 | WR409 [S1:UMO00186H
1st scan OFF Link 1-16 Servo ON 49-64 Servo 1-16 Servo ON
establish request ON request request
-ment
—— BkMv.US | WR412 | WR415 [s1:umoo1scH
1-16 Servo OFF  49-64 Servo 1-16 Servo OFF
request OFF request request
— I BkMv.US | WR418 | WwR423 [st1:UuMo0192H
1-16 Positioning Virtual 17-32 1-16 Positioning
start request Positioning start ~ start request
request
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9.1

Synchronous control

9.

1 Synchronous control

9.

1.1 Overview of Synchronous Control

B  What is synchronous control?

In the synchronous control, by operating a reference axis (master axis), the axes (slave axes)
interlocking (synchronizing) with the master axis are activated. The advantages of using the
synchronous control are as follows.

1. Ease of setting
A number of related axes can be operated with ease by designing the operation of the axes
based on the master axis.

2. Ensuring operational safety

If an axis comes to a stop for some reason while the positioning unit is in synchronous control,
all the relevant axes under synchronous control will come to a stop. Therefore, you can easily
increase the safety of the positioning unit.

B Functions of control output

The synchronous control provides the following functions. These functions are executed in
order, and the slave axes operate according to the operation result of each function.

Function Overview

The number of pulses multiplied by the preset electronic gear ratio is output according to the

Electronic gear operation of the master axis.

Phase clutch

OFF A function to turn off an electronic clutch at an arbitrarily specified phase.

The operation of the slave axes can be separated from the operation of the master axis by

Electronic clutch disengaging the clutch.

Advance angle A function to electrically correct the delay in the response of a machine system connected to
correction an electronic cam output or the delay in a PLC arithmetic processing time.

A function to output pulses according to the preset cam pattern.

Calculates the operation phase of the master axis and outputs cam pulses according to the
phase.

The cam pattern is set by CMI.

Electronic cam

B Execution order of synchronous control and setting procedures

The following section provides information on the outline of functions achieved by synchronous
control and setting procedures for the functions.

9-2

WUME-FP7MCEC-09



9.1 Synchronous control

Master axis operation

Slave axis output

Master axis
settings

Electronic gear
settings
Phase clutch OFF
Electronic clutch
settings
Advance angle
correction
Electronic cam
settings

Make master axis settings for each operating axis.
Each operating axis will work as a slave axis if master axis settings
are made for the operating axis.

Select the use or non-use of the electronic gear. Various electronic
gear settings are required if the electronic gear is used.

Select the use or non-use of the electronic clutch. Various
electronic cutch settings are required if the electronic clutch is used.

Select the use or non-use of the electronic cam. Various electronic
cam settings are required if the electronic cam is used.

In addition, electronic cam pattern settings are required in the case
of using the electronic cam.
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9.2 Settings for Master and Slave Axes

9.2 Settings for Master and Slave Axes

9.2.1 Selecting and Setting up the Master Axis

The master axis serves as a reference for synchronization control. Start and stop requests for
various operations are made to the master axis under synchronous control. It is possible to
select one of the following master axes.

B  Type of master axis

Master axis type | Description

Use one of them if the master axis needs to be an object of control as well.
If a real axis is used as the master axis, the rest of the real axes can be used as slave axes.

Real axis

It is a virtual axis controlled within FP7 MC Unit.
Virtual axis The virtual axis can be used only as the master axis.
Real axes can be used effectively by using the virtual axis.

B  Type of master axis and restrictions

Usable axis
Operation mode Virtual Remarks
Real axis .
axis
Virtual axes are available only for "Data set"
Home return o A method.
JOG operation o o
Single axis o o
Available in any of the following combinations.
Positioning ) ) Real axis + Real axis
Interpolation axis o o

Virtual axis + Real axis
Virtual axis + Virtual axis

System stop
Emergency stop o o
Stop Decelerated stop
function

For virtual axes, only the stop by software limit is

Limit stop ° A available.

Error stop o o

i Info. )
e While the unit is in synchronous control, slave axes set to use the master axis operate only in

synchronization with the master axis, i.e., the slave axes cannot operate independently.

e For using the virtual axis, check the box for the [virtual axis] in the dialog box to "select used
axes" in "CMI".

e For home return of virtual axes, only the "data set method" can be used.
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9.2 Settings for Master and Slave Axes

9.2.2 Selecting and Setting Up the Slave Axis

B Selection of slave axes
e Axes that can be used as slave axes are real axes. Virtual axes can be used only as the
master axis.

e Axes set as slave axes operate in synchronization with the master axis as long as
synchronous control is enabled. No slave axes can perform positioning and other control
independently from the master axis while synchronous control is enabled.

B Settings for slave axes

Slave axes operate in synchronization with the master axis. Set the following items, however,
for each individual slave axis.

e Unit setting

e Numbers of pulses per revolution

e Movement amount per revolution

9.2.3 Unit Type and Number of Axes

Number of usable axes
FP7 MC Unit model number

Real axis Virtual axis
AFP7MC16EC Max. 16 axes Max. 8 axes
AFP7MC32EC Max. 32 axes Max. 16 axes
AFP7MC64EC Max. 64 axes Max. 32 axes

9.2.4 Setting by CMI

Master and slave axes are allocated using CMI. The following procedure is explained on the
condition that CMI has already started. In the following example, AFP7MC16EC (16-real axes,
8-virtual axes) type is used, and the axis 1 is allocated to the master and the axes 2 and 3 are
allocated to slave axes.

Procedure |

1. Select Parameter>Synchronous parameter settings>Axis 2 from the menu bar.
The "Synchronous parameter Axis 2" window opens.
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9.2 Settings for Master and Slave Axes

QGRS B@, Kk 9 de ] P

Project tree - X ;Sym:hmnous parameter Axis 2 x}
- Project20160726A.cmi] B (i
B Axis setting e
Asis change setting Synchronous master axis
Axis parameter setting Basic Setup Deceleration stop method
Iz Synchronous parameter setting o e ———

—Axis 1°

s 2] e

{— Axis 3: Cear ratio numerator

Electroni L

—Auis 4 SERSAERE SR SERE Gear ratio denominator

{— Axis 5:

| Axis & Gear ratio change time
Axis 7. Use
Axis 8: g Clutch ON trigger type
Auis 9 Clutch ON ed 1 i

[ axis 10 utcl edge selection

(—Axis 11 Clutch ON method

(— Axis 12: Clutch ON slip method

_AX!"’ 13 Clutch ON slip time

— Axis 14

No synchroncus master

Linear deceleration (]

Slip time specification (]

2. Select Axis 1 from the drop-down list of "Basic setup""Synchronous master axis".

The hierarchy of "Axis 2" in the project tree is changed. Also, the items in the electronic
gear, electronic clutch and electronic cam settings of "Synchronous parameter Axis 2"

become available.

3. Select Parameter>Synchronous parameter settings>Axis 3 from the menu bar.

The "Synchronous parameter Axis 3" window opens.

4. Select Axis 1 from the Basic setup>Synchronous master axis drop-down list.

The hierarchy of "Axis 3" in the project tree is changed. Also, the items in the electronic
gear, electronic clutch and electronic cam settings of "Synchronous parameter Axis 3"

become available.

DSH™S @ M Y de ¢

- “ .
Project tree » X X |  Synchronous parameter Axis 2 * x ¥ Synchronous parameter Axis 3 * x
= Project[20160726A.cmi] || -
Axis setting +S
Axis change setting Synchronous master exis
Axie narameter seffing, Basic Setup Deceleration stop method
f} Synchronous parameter setting . .
Deceleration stop time
(— Axdis 1
Axis 2 izs
Cear ratio numerator
I —— Electronic cam setting
s Gear ratio demominator
(— Axis 5
| acds Gear ratio change time
(— Axis 7: Use
(— Axis g Clutch ON trigger type
[ Avs & Clutch ON ede lecti
w edge selection
- Aods 10: =
| Axis 11 Clutch ON method
(— Axis 12: Clutch ON slip method
[ Aus 13 Clutch ON slip time
| Axis 14

Rxis 3

Zmis 1

Linear deceleration [~ ]
100

ot use

Not use

| I/0 clutch ON request

| S1ip time specificaticn

[ |
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9.3 Start and Cancel of Synchronous Control

9.3 Start and Cancel of Synchronous Control

9.3.1 Start and Cancel of Synchronous Control

Start and cancel operations

The synchronous control can be temporarily canceled by turning on "Synchronous cancel
request"” in the output control area of unit memories.

It is possible to operate any slave axes individually while the synchronous state is canceled.

The synchronous control can be started again with the "sync cancel request signal" turned
off.

The synchronous control can be canceled while a master axis is activated. (This function is
available since FP7 MC Unit Ver.1.2.)

B Synchronous cancel request/annunciation signals

Real axis Virtual axis

Signal name Axes Axes Axes

Axes 1-16 |47 39 33-48 49-64

Axes 1-16 | Axes 17-32

Synchronous cancel request
Corresponding bit ON:
Synchronization is canceled. | UMO01DA |UMO001DB | UMO001DC |UMO001DD
Corresponding bit OFF:
Synchronization is executed.

Synchronous cancel active
annunciation

Corresponding bit ON:
Synchronization is being
canceled.

Corresponding bit OFF:
Synchronization is being
processed.

UMO000CC | UMO00OCD | UMOOOCE | UMOOOCF

(Note 1)  Flags or request signals for 16 axes are allocated to each unit memory (1 word).

bit no. 15

87
|‘|||||||‘|‘||||||
AXiSnO_16......98..oooo1

320 0 0 0 0 625240 0 o o o 017
48 e o o o o 041400 o o ¢ o ¢33
B4 e o ¢ ¢ ¢ e65750e0 o o o o 049

|o
\
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9.3 Start and Cancel of Synchronous Control

B Operations while synchronous control is performed/canceled

Operation mode

Operation during synchronization

Operation while
synchronization is being
canceled

When requesting
operation for master
axis

When requesting
operation for slave axis

When requesting
operation for master/slave
axis

Home return

Home return operation is
performed on the master
axis.

Home return operation is
not performed on slave
axes. Synchronous
operation is performed in
synchronization with
output from the master
axis.

For performing home
return operation on slave
axes, cancel the
synchronous operation.

JOG operation

The slave axes operate in
synchronization with the

The slave axes do not
operate in response to
operation requests.

Regardless of master or
slave axes, home return
operation are performed
only on the axes are so
requested.

Regardless of master or
slave axes, JOG operation
are performed only on the
axes are so requested.

operation request of the Regardless of master or
master axis. slave axes, positioning
Single axis operation is performed only
on the axes are so
requested.
Positio Interpolation is executed
ning upon request if the master L
. axis is the start axis of Interpolation is executed
Interpolation interpolation. upon request if the
axis . requested axis is the start
The slave_ axes °P_erate in axis of interpolation.
synchronization with the
master axis.
System stop All the axes come to a stop regardless of the synchronization settings.
SEtr:srgency The master axis comes to ((:)onrlgleat)ée: ;?g;ested Only axes requested come
a stop upon request. ’ to a stop.
The slave axes come to a Tlhe mastter at)éls and other (All the target axes in
Stop | Decelerated stop in synchronization slave set on the same interpolation operation come
functio | stop with the master axis. master axis continue to a stop.)
n operating.
Limit stop Only axes resulting in a limit
error come to a stop.
The master axis and all the slave axes come to a stop.
E Only axes resulting in an
rror stop
error come to a stop.

9-8

WUME-FP7MCEC-09



9.3 Start and Cancel of Synchronous Control

9.3.2 Precautions When Canceling or Starting Synchronous Control

B Precautions when canceling synchronous control

e The synchronous control can be canceled during the master operation; however, slave axes
will stop immediately.

e |t is recommended to cancel the synchronous control after stopping slave axes using the
clutch function.

e \When the synchronous control is canceled, flags related to the synchronous control (slave
axis gear ratio change annunciation, slave axis clutch operation annunciation) will turn off.

B Conditions for starting synchronous control

Only when the following conditions are met, the synchronous control can be started.
e Slave axes stop.

e No stop request for slave axes is generated.

e No error occurs in slave axes.

When these conditions are not met, the unit does not become the synchronous state and the
synchronous control cancel active annunciation relay does not turn off. If the synchronous
cancel request kept off while the conditions are not met, the synchronous control will start once
the condition to start the synchronous control is met.

B Phase when starting synchronous control

It is calculated from the "current value after unit conversion" of master axis and the "cam control
synchronous master axis cycle" of synchronous parameter. The remainder obtained by dividing
"current value after unit conversion" by "cam control synchronous master axis cycle" is used as
a phase.

Master axis y
Current value
after unit conversion [---""" "7 oo ommmmmmmmmmmmm o mmm e oo

1
‘ E I Cam control synchronous master cycle
0 i : >t
Calcuate the phase based

. .|on the current position of
Phase of slave axis }|master axis when starting

The phase does not change
in the section that the clutch is off.

[Synch(r:gﬂgglsegontroll Under synchronous control J

i
(CEF [ Clutch ON )
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9.3 Start and Cancel of Synchronous Control

B Procedures of canceling and starting synchronous control

The following shows the procedures when selecting "Level" for the clutch ON edge selection,
"Slip" for the clutch ON method, and "Slip" for the clutch OFF method.

Section ::izﬁe Operation by user programs and unit operation
(1) Turn off the slave axis clutch on request by a user program.
(2) FP7 MC Unit turns off the slave axis clutch operation annunciation.
Synchronous
canceled (3) Turn on the synchronous cancel request by a user program.
4) FP7 MC Unit cancels the synchronous control when the synchronous cancel active
annunciation turns on.
(5) Turn off the synchronous state cancel request by a user program.
(6) FP7 MC Unit turns off the synchronous cancel active annunciation.
Synchronous
started (7) Turn on the slave axis clutch on request by a user program.
®) FP7 MC Unit starts the synchronous operation of slave axes when the slave axis
clutch operation annunciation turns on.
Under Synchronous Under
synchronous control synchronous
control canceled o control
Slip time " Slip time
Master axis output speed \ — -
— ———t
Slave axis output speed ! ‘ / Lo ‘
: — Lt
. ON o | 3
Slave axis clutch ON request : 1 \ ‘ ‘
OFF \ T : 1
oN [ | N
Slave axis clutch operation annunciation OFF ! \A 1 \ Lo
ON Lo o :
Synchronous cancel request | ! ! ) 1
OFF ‘ ‘
. . ON : 1 !
Synchronous cancel active annunciation OFF | ! ! !
ON I S EEE—
Slave axis BUSY | w ' !
OFF ! ! \ |
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9.3 Start and Cancel of Synchronous Control

B |/O Allocation

Real axis Virtual axis

Axes 1-16 | Axes 17-32 | Axes 33-48 | Axes 49-64 | Axes 1-16 | Axes 17-32

Signal name

Synchronous cancellation

request UMO001DA |UMO001DB |UMO01DC | UM001DD

Synchronous cancel active

o UMO000CC | UMO0OOCD |[UMOOOCE |UMOOOCF
annunciation

Slave axis BUSY UMO00090 UMO00091 UMO00092 UMO00093 UMO00094 UMO00095
Slave axis operation done | UM00096 UMO00097 UMO00098 UMO00099 UMOO09A | UM0009B

B Operation when selecting "Level” for the clutch ON edge selection

e If the "lave axis clutch ON request" is on when the synchronous control start processing is
executed, the clutch is connected by the direct method regardless of the setting of "clutch
ON method".

e However, if the "slave axis clutch ON request" is off when the synchronous control start
processing is executed, the clutch is connected according to the setting of "clutch ON
method".

When the slave axis clutch ON request is on when the synchronous control start
processing is executed

Synchronous Under
control synchronous

canceled control
Slip tim

—

Master axis output speed : 1 i \
f -\ t

Slave axis output speed

Ol
Slave axis clutch ON request o

. . . Ol
Slave axis clutch operation annunciation

Ol
Synchronous cancel request o

Synchronous cancel active annunciation

Slave axis BUSY ON
OFF

CLIE

A) The slave axes start the operation immediately as the clutch is connected (slave axis clutch operation
annunciation: on) when the synchronous control starts (synchronous cancel active annunciation: off).
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9.3 Start and Cancel of Synchronous Control

When the slave axis clutch ON request is off when the synchronous control start
processing is executed

Synchronous Under
control synchronous

canceled control
Slip time Slip tim

] [—

Master axis output speed | ! ! | | \

Slave axis output speed

(o]
Slave axis clutch ON request
. . L Ol
Slave axis clutch operation annunciation o

ON '
Synchronous cancel request |§ '
OFF .

' . ON —‘H b
Synchronous cancel active annunciation ! !

OFF

Slave axis BUSY oN
OFF I

L

) The slave axes do not operate immediately as the clutch is not connected (slave axis clutch operation
annunciation: off) when the synchronous control starts (synchronous cancel active annunciation: off).

(2) Slave axes start the operation by the slave axis clutch ON request.

H |/O Allocation

Real axis Virtual axis

Axes 1-16 | Axes 17-32 | Axes 33-48 | Axes 49-64 | Axes 1-16 | Axes 17-32

Signal name

Synchronous cancellation

UMOO1DA | UMO001DB |UMO001DC | UMO01DD
request

Synchronous cancel active

- UMO000CC | UMO0O0OCD |UMOOOCE |UMOOOCF
annunciation

Slave axis BUSY UMO00090 UMO00091 UMO00092 UMO00093 UMO00094 UMO00095
Slave axis operation done | UM00096 UMO00097 UMO00098 UMO00099 UMOO09A | UM0009B

(Note 1)  The I/O numbers in the above table show relative addresses based on the base word number. The 1/0

numbers actually used vary according to the slot number where the unit is installed and the starting
word number.
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9.4 Electronic gear function

9.4 Electronic gear function

9.4.1 Overview of Electronic Gear Function

B Electronic gear function

The electronic gear function operates the positioning unit at the speed of the master axis
multiplied by a preset gear ratio.

Master axis
operation Output speed = Input speed x

Gear ratio numerator
(Speed after gear change)  (Information on master axis speed) Gear ratio denominator

Speed [V]  Output
P VI Output speed Gear ratio: Set to 2x

Input speed

¥

Time [T]
Speed [V]
Electronic gear poec V] Inputspeed  Gear ratio: Set to 0.5x
output Qutput speed
Time [T]

B Cautions when using the electronic gear function
The use of the electronic gear function makes it possible to set the salve axes to a desired
speed relative to the master axis.

Movement amount of slave axes = Movement amount of master axis x (gear ratio numerator/
gear ratio denominator)

* On the condition that the gear ratios are constant

Do not use the electronic gear function if the movement amount of the master axis needs to
coincide with that of the slave axes.

'm

e Keep in mind that the slave axes may come to a sudden stop if an emergency stop or
deceleration stop is executed while make a gear ratio change.

9.4.2 Types and Contents of Setting Parameters

For using the electronic gear, set the following parameters in the Synchronous parameter
settings menu.
[ Control Motion Integrator (=5 =R =)

File Edit View Onine Debug Parameter Help

DA™Y @ N ¥ de ¢

Project free ~ @ %/ /Synchronous parameter Axis 1* x %
E- Project[Untitled] BT
Axis setting e B
tAst change setting
Aois parameter setfings
Synchronous parameter setfings Blecbronic gear setbing
Axis 2 =
s 13
Aos 3
o 4 —_— =
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9.4 Electronic gear function

Parameter name Default Description

Select the operation of the electronic gear function.

Electronic gear setting | Use / Not use
- Use 0 notuse The gear ratio of the electronic gear is set to 1:1 if the electronic gear

is not used, and the operation of the master axis is input as it is into
the electronic clutch.

-

Gear ratio numerator Determines the gear ratio of the electronic gear.
Electronic gear ratio is determined by the following formula.

Output speed of electronic gear = Operating speed of master axis x
(Gear ratio numerator/Gear ratio denominator)

Setting range: U1 to U2147483647

N

Gear ratio denominator

The time required to change the current gear ratio to a new gear ratio if
the new gear ratio is set for the electronic gear in operation.

Setting range: U1 to U10000 (ms)

N

Gear ratio change time

gl Info. )
e The gear ratio of the electronic gear is set to 1:1 when selecting "Not use" for the electronic
gear, and the operation of the master axis is input as it is into the "electronic clutch".

9.4.3 Gear Ratio Changes while in Operation

B Precautions for gear ratio changes while the positioning unit is in operation

e [f the gear ratio is changed during operation, the new gear ratio will take effect after the time
specified for "Gear ratio change time" has elapsed.

e If the gear ratio change time is "1", the gear ratio will be changed at an acceleration/
deceleration time of 0.

e Acceleration or deceleration during the gear ratio change results in linear acceleration or
deceleration. S-shaped acceleration or deceleration cannot be used.

Gear ratio numerator/Gear ratio denominator | 100 ~ 100 X 200 ~ 100 X 50 ~ 100 |

Gear ratio change time | 1 X 100 |
Speed ‘ o ——

peed V] Gear ratio change time Gear ratio change time

(1ms) 5(100 ms) '
E

E Input speed

\ i Output speed
' Time [T]

'
Gear ratio change request signal I_I I_I .

Slave axis gear ratio change annunciation |_|

B Programming method

Follow the procedure below and write a user program in the case of changing the gear ratio
while the positioning unit is in operation.

1. Changing the gear ratio

e Change the "gear ratio numerator" and "gear ratio denominator" of the electronic gear in
the electronic gear setting area.
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9.4 Electronic gear function

e The gear ratio at the time of starting the unit is set for this area. It is recommended to
save the initial gear ratio before change so that the initial gear ratio can be reused with

ease.
2. Gear ratio change request

e Turn ON an /O signal "electronic gear ratio change request" for the target axis allocated

to the unit.

e This signal becomes enabled according to the "edge type" detection method. Starts the
gear ratio change triggered by the gear ratio change request signal turned on.

e Turn off the gear ratio change request signal after changing the gear ratio.

B Gear ratio change request signal

Real axis
Signal name
Axes 1-16 Axes 17-32 Axes 33-48 Axes 49-64
Slave axis gear ratio change request UMOO1EQ UMOO1E1 UMOO01E2 UMOO1E3
Slave axis gear ratio change UMO000D2 UMO000D3 UMO000D4 UMO000D5
annunciation
(Note 1)  Flags or request signals for 16 axes are allocated to each unit memory (1 word). When the value of

each bit is 1, it turns on. When the value of each bit is 0, it turns off.

bit no. 15

AXiSNO. 16 ¢

87 0
I‘IIIIIII‘I‘IIIIIII‘I
e o0 860 e oo

32 o e 625246 o o o o 017
48 e o e 041400 o o o o ¢33
64 o e o5756e o o o o 049

g1 Info. )

e For detailed information on the gear ratio setting area, refer to "16.8.3 Electronic Gear Setting

Area".

WUME-FP7MCEC-09

9-15



9.5 Electronic Clutch Function

9.5 Electronic Clutch Function

9.5.1 What is Electronic Clutch Function?

The electronic clutch function is used to engage or disengage the clutch for output from the
electronic gear. When the electronic clutch is disengaged, the master axis is separated from the
slave axes and the slave axes not in synchronization with the master axis come to a stop.
When the electronic clutch is engaged, the master axis and slave axes operate in
synchronization.

Speed [V]

Electronic gear Input speed
output T b T X
3 3 3 3 Output speed
i i i

\ 1 : 3 Time [T]
ON | | | i
Clutch
‘ OFF
Electrorgic <t:lutch %
outpu

Synchronized St\ép

'

e Keep in mind that the slave axes may come to a sudden stop if the clutch is disengaged while
making a gear ratio change.

e When the electronic clutch function is used, the electronic clutch is disengaged (OFF) by
default. Be sure to engage the electronic clutch in response to the operation.

9.5.2 Types and Contents of Setting Parameters

For using the electronic clutch, set the following parameters in the Synchronous parameter
settings menu.
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9.5 Electronic Clutch Function

Control Motion Integrator | =8 EoH 5|
Fle Edt Vew Onine Debug Parameter Help

DEEH%NY Gl Nk (P - ®
Froject tree ELEAL pameterAxis3* x| X

- Project{Untitied]
5 Auis seftings
Change axis
Axis parameter seftings
- Synchronous parameter settings

Axis 1
s 51
Axis 20
Axis 4:

|-Cam pattem settings
= Positioning table setings

[Group 1JAxis 1,2 ||| [ ettt <~

Axis 3

Ais 4

| Torque limit seftings.

- MC common settings

= EtherCAT communication seftings

& 16-axis type FP7 Motion Control Ui
F\ave_um [MADHT1105BA1] (|

Clutch setting
1/0 cluteh OFF request

Disebled

Direct

Slave_002 [MADHT11058A1] (|
Slave_003 [MADHT11058A1] (|
L slave_004 [MADHT11058A1] (|

Electronic cam setting

Guidance - i

Configure the synchronous output function and clutch operation setlings.
Please select from the following

Notuse, Use
|l desfination Own uni - St No.1] [Offine] | NUM
Parameter name Description
) Select the operation of the electronic clutch function.
Clutch setting - Use
Use / Not use
Trigger type Set "I/O clutch ON request" as the trigger to be detected.
Edge selection Select from "Level", "Rise", or "Fall" for the method of detecting trigger signals.
Method Select "Direct" or "Slip" for the clutch engagement method.
(C)ﬁtCh Slip method Select "Slip time specification”.
o If "Slip" is selected for the method, set the slip time.
Slip time
Range: 1 to 10000 ms
Slip curve Select "Linear".
selection
. Select "I/O clutch OFF request" or "Phase after 1/0O clutch" as a trigger to be
Trigger type
detected.
Edge selection Select "Invalid", "Rise", or "Fall" as the method of detecting trigger signals.
Set the ratio for the phase at which the clutch turns off when selecting "Phase
Phase ratio after 1/O clutch" for the clutch trigger type.
Range: 0 to 99 (%)
Clutch
OFF Method Select "Direct" or "Slip" for the clutch engagement method.
Slip method Select "Slip time specification".
o If "Slip" is selected for the method, set the slip time.
Slip time
Range: 1 to 10000 ms
Slip curve " "
selection Select "Linear".
(Note 1)  "Clutch OFF trigger type" is selectable when "Clutch ON trigger type" is set to "Leading edge" or

"Trailing edge".
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9.5 Electronic Clutch Function

i Info. )
e The electronic clutch is always engaged when setting the electronic clutch setting to "Not use",

and output data from the electronic gear is input as it is into the electronic cam. At that time, the
master axis always operates in synchronization with the slave axes.

e The mode (I/O + Phase after clutch) has been added to stop the motors of slave axes at an
arbitrary phase after turning off the clutch. This function is available since FP7 MC Unit Ver.
1.20. For details, refer to "9.5.5 Phase Specification Clutch OFF Function".

9.5.3 Trigger Types for Electronic Clutch

The connection (ON)/disconnection (OFF) of the electronic clutch is performed by controlling
the ON request or OFF request in the output control area of the unit memories using user
programs. The following methods are available for performing the connection (ON)/
disconnection (OFF) of the electronic clutch.

Signal name Edge type Overview

Clutch is connected (ON) by turning ON the "slave axis clutch ON
request” signal.

Clutch is connected (OFF) by turning OFF the "slave axis clutch ON

Level request” signal.
) * The slave axis clutch OFF request signal is not used. When the "edge
Slave axis clutch selection” is "Level", the slave axis clutch OFF request is invalid.

ON request
ON I Clutch is connected (ON) by detecting the leading edge of the "slave axis
clutch ON request" signal.

ON 1 Clutch is connected (ON) by detecting the trailing edge of the "slave axis
OF Fre clutch ON request" signal.

The clutch control by the "slave axis clutch OFF request” is not
performed.

Slave axis clutch ON I Clutch is disconnected (OFF) by detecting the leading edge of the "slave
OFF request OFF axis clutch OFF request" signal.

ON 1 Clutch is disconnected (OFF) by detecting the trailing edge of the "slave
O FFrme axis clutch OFF request" signal.

Master axis operation

Slave axis operation

Clutch ON request
Clutch OFF request .|
\
Clutch operation annunciation Y\

(Note 1)  The above figure shows the case when selecting "Direct" for the connection method and "Leading
edge" for the clutch ON and OFF requests.
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9.5 Electronic Clutch Function

B  Clutch request signal

Real axis
Signal name

Axes 1-16 Axes 17-32 Axes 33-48 Axes 49-64
Slave axis clutch ON request UMOO1E6 UMOO1E7 UMOO1ES8 UMOO1E9
Slave axis clutch OFF request UMOO1EC UMOO1ED UMOO1EE UMOO1EF
Slave axis clutch operation annunciation | UM000D8 UMO000D9 UMOOODA UMO000DB

(Note 1)  Flags or request signals for 16 axes are allocated to each unit memory (1 word). When the value of

each bit is 1, it turns on. When the value of each bit is 0, it turns off.

bit no. 15 0
|
\

AXISNO. 16 ¢ o o o o
32e 0000
48 e o o o o
Ghoooeoe

87

I‘I‘IIIIII
e0 8 e e e e
025240 o o o o
©4140e o o o o
e5756e o o o o

o1

.17
«33
.49

9.5.4 Connection Method of Electronic Clutch

The electronic clutch function connects the clutch to start operating the slave axes and
disconnects the clutch to stop operating the slave axes, the acceleration or deceleration of the
slave axes can be set as shown below.

H Direct method

This method detects the connection (ON) or disconnection (OFF) of the clutch to adjust the
operating speed of the master axis to coincide with that of the slave axes. In the direct method,
the speed of the slave axes with the clutch connected (ON) or disconnected (OFF) coincides
with the operating speed of the master axis with the acceleration and deceleration time set to 0.

WUME-FP7MCEC-09
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9.5 Electronic Clutch Function

fpps]

Target speed

B Electronic H
! gear output :
[Axis 1] 1 Master axis
operation

.., [Virtual axis]
'

Clutch ON slip time
(UM63F73)

Clutch OFF slip time
(UM63F83)

Synchronous setting request
(UM001D4)

Positioning start request
(UM00192)

Busy
(UM00090)

Operation done
(UM00096)

Synchronous cancel request
(UMO001DA)

Slave axis clutch ON request
(UMO001E6)

Slave axis clutch OFF request
(UMOO1EC)
Slave axis clutch

operation annunciation
(UM000DS8)

B Slip method

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

'First
acceleration time

Second

deceleration time

t [ms]

Second
deceleration time

x 100
Busy
Operation done
Under synchronous control Synchronous
control
canceled

1

Clutch connected

Clutch disconnected

This method detects the connection (ON) or disconnection (OFF) of the clutch and set the slip
time to acceleration time and deceleration time so that the operating speed of the slave axes to
follow the operation speed of the master axis. The acceleration/deceleration method when the
clutch is connected (ON) or disconnected (OFF) is the linear acceleration/deceleration.
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flpps]

Electronic
| gear output 1 |
[Axis 1]

1 Master axis
operation

[Virtual axis]
.

Target speed S

t [ms]

il H \ H B
el ' ' [t
Clutch ON Clutch QFF
slip time slig time
50ms 100ms |

Clutch ON slip time :X

(UMB3F73) 50

Clutch OFF slip time T
(UMGgF83) :X 100 !

Synchronous setting request  ON
(UM001D4) oFF _ﬂ

Positioning start request ON
(UM00192) oFfF

Busy ON L

(UM00090) opp Busy '

Operation done ON E
P (UII\AOOOQG) OFF : Operation done

Synchronous cancel request ON H
(UMOOq DA) oFr Under synchronous control H Synchronous
control

canceled

—

Slave axis clutch ON request ON ﬂ
(UMOO1ES) opf

Slave axis clutch OFF rec}uest ON ﬂ
(UMOOTEC) opp

Slave axis clutch

operation annunciation ON 1 .
P (UMO000D8) ofp Clutch connected Clutch disconnected

9.5.5 Phase Specification Clutch OFF Function

B  What is phase specification clutch OFF function?

e The "phase specification clutch OFF function" is a function for disconnecting an electronic
clutch (OFF) at an arbitrarily specified phase. For stopping or starting at the same phase
repeatedly, the control without variance can be performed. This function is available since
FP7 MC Unit Ver. 1.20.

e However, select "Direct" for the clutch OFF method. When selecting "Slip", variation in stop
position is caused because it stops after the elapse of a slip time from a stop phase
arbitrarily set.

B Clutch OFF method (Direct)

When performing the OFF request by the I/O signal, the clutch off operation will be executed
regardless of phase.
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Current value

Master axis
Current value after
unit conversion

1
!
!
1
:
1
!
1
N
1
II0'Y clutch ON ON |
request :
1
.
!
.
!
1
!
!
1

OFF
Clutch request is OFF_)

c ted Clutch is OFF.
1/0 X clutch onnecte o = (#)
- o -~ 5
connection  pisconnected —— —
state annunciation '
Phase ,
1
100%(0%) [ = == =A== == === === m e e
Phase after clutch . f
control 50% === -2 ” !
0% : : :
1

Sl . ] 1
(e.g. Fa(Ztea:; I(futter) é} (@ @
Using the "phase specification clutch off function" disconnects a clutch when the phase reaches
the set phase (0%) after the clutch off request by the 1/0O signal.
Current value
Master axis

Current value after
unit conversion

'
'
'
'
|
'
|
i
O Y clutch ON :
request OFF ' It does not turn OFF until !
< the phase after clutch control )

c ted i reaches the set value. |
1/0 X clutch onnected -y = o]
. IaL] = =) -3
connection Disconnected —— —

state annunciation

'
'
Phase .
'
100%(0%) ! Y
Phase after clutch
control 50% Clutch OFF setting phase
0% /

»t

Slave axis @) (@ @

(e.g. Rotary cutter)

(Note 1)  The above figure shows the case where both the clutch ON request and clutch OFF request are set to
"Level". Also, either "Rise" or "Fall" can be selected.

(Note 2) The above figure shows the case where the clutch OFF setting ratio is set to "0%". It can be set to 0 to
99%.

B Clutch OFF method (Slip)

If "Slip" is set for the clutch OFF method, a deceleration stop will be performed when the
specified slip time elapses after the phase reaches the clutch OFF setting ratio. To stop the
motor at the phase matching the set ratio, set the clutch OFF method to "Direct" beforehand.
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Current value

Master axis
Current value after
unit conversion

II0'Y clutch ON ON

request OFF
!
.
1/0 X cluteh Connected . .
connection ) 3

.. Disconnected
state annunciation

Phase

Clutch OFF
setting phase

€ > Stop (disconnect) the clutch shifted
by the slip for the set phase.

Phase after
clutch control

>t

B Precautions for operation characteristics

When the clutch OFF trigger signal is detected at a phase larger than the set clutch OFF setting
ratio (0 to 99%), the clutch will be disconnected at the next time the signal reaches the set
phase.

Current value

Masteraxis | _______________ e mmmmmmm L
Current value after ' Cam control .
unit conversion H synchronous .
! master cycle ! »t
‘ :
1 1
I/0'Y clutch ON ON ' i !
request OFF ' i }
'
! i |
] : ]
1/0 X clutch Connected = ~ o
: | b
connection  piseonnected ! h =
state annunciation H ' .
ll ' 1
Phase 4 5 ciutch OFF — Next cycle '
detection cycle : ,:
-7
Phase after . Lt
clutch control  ClutchOFF | — ~¢ | Lo !
setting phase |
\ T >t

lutch OFF
When the clutch OFF signal was detected, Clutol

the phase already exceeds the set phase.
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9.6 Electronic Cam Function

9.6.1 Overview of Electronic Cam Function

B What is Electronic cam function?

The electronic cam function uses a preset cam pattern, determines the movement amount of
the slave axes according to the operation of the master axis (phase information) and cam
pattern, and outputs the movement amount. The cam pattern uses one rotation of the master
axis as an operation reference, based on which the displacement value of the slave axes in
each phase (rotation angle) is defined in the cam pattern settings of CMI.

Input value
Current value [L]
i

Electronic clutch ! ; ; 3
output 3 3 ! ;

: : : — Time [T]
® Input axis ! i i i
phase ' ! : '

: : : - Time [T]

Output axis 1
Slave axis output

displacement |

|

MR

I4—

; Time [T]

B Cam pattern

The cam pattern uses one rotation of the master axis as an operation reference, based on
which the displacement of the slave axes in each phase (rotation angle) is defined. The cam
pattern is defined with the phase (rotation angle) of the master axis on the X-axis and the

displacement on the Y-axis in percent. The cam pattern is set in the Cam pattern settings
menu of CMI.

100%

..............................................................................................................

-100%

B Cam pattern specifications

Setting item Specifications
Resolution 1024, 2048, 4096, 8192, 16384, 32768
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9.6 Electronic Cam Function

Setting item Specifications
Resolutions of 1024,
2048, 4096, and 64 128 256
8192:
Resolution of 16384: | 32 64 128
Resolution of 32768: | 16 32 64
Section setting 100 %l/cycle, 20 sections max.

Displacement setting 100 % setting

Constant speed / Constant acceleration / Simple harmonic / Cycloid /Modified
trapezoid / Modified sine / Modified constant speed / Asymmetric cycloid /
Asymmetric modified trapezoid / Trapecloid / One-dwell cycloid, m=1/ One-dwell

Cam curve cycloid, m=2/3 / One-dwell modified trapezoid, m=1 / One dwell modified trapezoid,
Ferguson / One-dwell modified trapezoid, m=2/3 / One-dwell modified sine / One-
dwell trapecloid / No-dwell modified trapezoid / No-dwell constant speed / NC2 curve

) . Function to adjust the displacement of desired point data: Max. 1,000 points (in units

Adjustment function of cam data)

Shift function Phase shift in created cam data: 0 to 100%

. Displacement/Speed/Acceleration/Jerk
Display

The display can be changed arbitrarily by the check box of CMI.

il Info. )
e The advance angle correction function has been added, which corrects the response delay of

cam output axis. This function is available since FP7 MC Unit Ver. 1.20. For details, refer to
"9.5.5 Phase Specification Clutch OFF Function".

9.6.2 Types and Contents of Setting Parameters

For using the electronic cam, set the following parameters in the Synchronous parameter
settings menu.

ychronous master period

Cam pattern number to use

1
1
Cam stroke 1
Electronic cam setting E
v
o

Zdvance angle correction cperation setting

Zdvance angle correction reference amount

Advance angle correct. reference speed 100

Advence angle correction parameter change time 100 -

Parameter name Default | Overview

Select the operation of the electronic cam. When selecting "Not use", the
Electronic cam setting - | Do not electronic cam function does not operate and the output from the
Use use electronic clutch is output.

Use / Not use

The cam pattern is the most fundamental setting for using the electronic
cam function.

Cam pattern - The cam pattern is set in the "cam pattern settings" window in the FPWIN
GRY7 Configuration screen. FP7 MC Unit converts cam patterns into point
data based on the preset cam curves and resolutions.
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time

Parameter name Default | Overview
Cam control Set the number of pulses corresponding to the all phases of the cam
synchronous master 1 pattern used (one-rotation data on the master axis).
cycle Range: 1 to 2147483647
Used cam pattern 1 Specify the cam pattern number to be used from cam patterns created.
number Range: 1 to 256
Set the number of pulses corresponding to the total displacement (100%)
Cam stroke amount 1 of the cam pattern to use.
Range: 1 to 2147483647
Advance angle Do not
correction operation use Select the use or non-use of the advance angle correction function.
setting
The unit follows the unit system of the master axis.
Reference amount | 0 Range: -2147483648 to +2147483647 (The decimal point position is
based on unit systems.)
The unit follows the unit system of the master axis.
Range: 1 to 2,147,483,647
Any other settings will be errors.
The ranges vary depending on the unit settings as below.
Reference speed 100
P For pulse: 1 to 2,147,483,647 pps
pum: 1 to 2,147,483,647 pm/s
inch: 0.001 to 2,147,483.647 inch/s
degree: 0.001 to 2,147,483.647 rev/s
Parameter change | 4, Range: 1 to 10000 ms

(Note 1)  The advance angle correction function is supported by FP7 MC Unit Ver.1.20 and later.

9.6.3 Cam Pattern Setting Method

The following procedure is explained on the condition that CMI has already started.

B Starting Cam pattern setting screen

Select Parameter>Cam pattern settings from the menu bar. The "cam pattern setting" screen
is displayed. A blank screen is displayed for a new file, and a setting of cam pattern 1 is
displayed when data already exists.
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9.6 Electronic Cam Function

‘Cam pattern setting x | = ed
I 1024  No. of seftable carnsl 64  No. of set adjusiment datal 1000 [¥] /™ Displacement []_/\ Speed []."\ Acceleratior
~Cam —

Add ] 100%

0%

-100%

~Section —, [EEETESEEE Start phase (%) End phase (%) Displacement

B Resolution setting

Press the [Resolution] button on the Cam Pattern screen. The Resolution Settings screen is
displayed. Select "Resolution" and click the [OK] button.

=i

Resolution

Numperofcams thatcanbesst 64

[ oK | [ Cancel ]
Resolution Cam setting range
AFP7MC16EC: AFP7MC32EC: AFP7MC64EC:

1024, 2048, 4096, 8192 | 1to 64 1to 128 1 to 256
16384 1to0 32 1to 64 1to 128
32768 1t0 16 11032 1to 64
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gl Info. )
e The resolution is valid for all cam patterns. You cannot set a different resolution per cam
pattern.

e The number of cam patterns available varies with each resolution. The current resolution
cannot be changed to a new resolution if the number of cam patterns already set exceeds the
number of cam patterns available for the new resolution. Delete the cam pattern and change
the resolution.

Control Motion Integrator (m23m)

‘-"_'\-I The number of cams exceed the upper limit with the specified

¥ resolution.

B  Making/duplicating new cam pattern

The cam number selection screen is displayed by clicking the [Add] button in the "Cam" field.
Select the desired cam number and click the [OK] button.

Add New Cam @

Cam No.

[ oK ][ Cancel |

Cam patterns can be copied. Press the [Duplicate] button and select the copying destination
and original cam pattern numbers.

Copy Cam =]

Copy source:

Copy destination:

When changing the cam number, click the [Change] button and select a new cam number.

(Note 1)  Existing cam pattern numbers cannot be set.

B Cam pattern setting

Click the [Insert] button in the "Section" field. Set the start phase, and click the [OK] button. In
the default condition, only one section whose phase is 0 to 100% can be set for the cam
pattern. By setting the start phase, the above section is divided into multiple sections.
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Settable range(D.000% to 99.902%)

e [ »

Insert Section

oK | [ Cancel

The background of the selected sections is displayed in white, and the background of the

unselected sections is displayed in gray.

~Cam —

Delete

I

Change

- Section —

End phese (%)

Shift

Insert 00000000 25_0000000 100.0000000| One-dwell cycloidal m=1
25.0000000 50.0000000 0.0000000| One-dwell trapecloid
50.0000000 75.0000000 -100.0000000| Simple harmeonic motion
75.0000000 0.0000000 0.0000000| Asymmetric modified trapezeid

<] << <]

e e

Adjust

"

e The start phase may not be a specified phase value due to the relation with resolution.

B Edit of cam table

Data of created cam tables is edited.

Set the following items in each set section:

e Start phase (%)
e Displacement (%)
e Cam curve

The cam curve changes according to the settings.

~Cam —

-Section —
0000000

End phsse (%)
25_0000000

00000000

One-dwell eyeloidal m=1

0000000

50.0000000

0000000

One-dwell trapecloid

0000000

75.0000000

0000000

Simple harmonic motien

. 0000000

0.0000000

0000000

Asymmetric modified trapezoid
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gl Info. )
e The end phase cannot be set. The end phase is automatically changed when changing the
start phase.
e Do not make a rapid change in displacement for the set cam curve. In the case of rapid
displacement, a motor may not be able to follow the output.
e Also, set the 0% and 100% of the phase to be the same displacement.

B Confirmation of cam table

Confirm the set cam table (cam curve). In the synchronous control, slave axes operate following
the cam curve. Therefore, a motor may not be able to follow the output if the change in the cam
curve is rapid. For the change in the cam curve, not only the information on displacement but
also the information such as acceleration information is important. In the cam table setting
screen, the following information except displacement can be displayed.

Display item Overview
Displacement This is set in the cam table.

The operating speed of the cam table for the amount of displacement that has been set is
Velocity displayed.

Also, the speed is displayed as a relative value.

Accelerations at each phase are displayed.
Acceleration Care is necessary in the area where acceleration largely changes as a rapid change in the
speed occurs.

It is obtained by differentiating acceleration by a time. It indicates a rate of change of
acceleration.

Jerk

Each display item can be set by checking the following check boxes in the cam table setting
screen. Refer to each display items, and change the cam table settings.

[#] /™ Displacement [¥] /™ Speed U\, Acceleration Jerk

-Cam —

y
o
-

Displacement

Start phase (%) End phase (%]
0.0000000 25.0000000 100.0000000| Ons-dwell cycleid, ==1

25.0000000 £0.0000000 0.0000000| One-dwell trapecloid

(<[<]{<]<]

50.0000000 75.0000000 -100.0000000| Simple harmenic

75.0000000 0.0000000 0.0000000 al modified trapezeid

B Adjustment of cam table

There is a function to finely adjust the data of set cam curves in the cam table setting screen.
Rapid change can be lessened by performing find adjustment of the set cam data using the
adjustment function. To perform adjustment, select the section number to be adjusted and press
the [Adjust] button. The adjustment screen is displayed. The adjustment screen shows the table
of the part corresponding to the specified section number among sections divided by the
resolution that all sections (0 to 100%) are set.
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Cam curve adjustment EI
Phase Control Displacemen
25.0000000 256 100.0000000
25_087e5&3 257 55.5955387
25.1853125 258 95.595505%
25.2525€88 259 55.5983468
25.3508250 Ze0 55.59€0847
25.4B82813 Zel 55.5%23€11
25.5B855%375 Z8Z 55.58€8175
25.6835538 283 55.5730555
25_7B12500 Ze4 §95_5688580
25.8785%083 Zes §5.5557458
25.9765€25 ZEE 85.5354351
2&.0742188 ze7 55.5155572
28.1718750 Zes 55.8955044
28.26855313 Ze9 55.868045%
26.3€71875 270 55.8357333
Z&_4g48438 27T §55_7386€47
2&8_.5625000 zZ7z 895_T7565656
26.6601563 273 55.70591€58
2€.7578125 274 55.656€2238
2&.8554€88 275 55.5374875
28.9531250 276 55.5327346
27.0507813 277 55.4€17534
27.1484375 278 55.3843472
27.24€0838 273 55.300334%
27.3437500 280 55.2055511
27.4414083 Z81 55.11184¢€8
27.5350€25 Z8Z 55.0070858| «
[cmmmusﬁmntl [ ox |[ Cancel ]

Select the data of a phase (control point) you want to adjust and change the displacement data.
Select [OK] to reflect the adjustment. Select [Clear Adjustment] to clear the set adjustment data.
The cam curve of the section number that the adjustment was executed is displayed in red so
that it can be identified.

Interval Number  Start phase (%) End phase (%) Displacement

| 1 0_nonoono 25_0000000 1000000000 One-dwell ecyeloid, m=1

25.0000000 50.0000000 0.0000000| One—dwell trapecloid

50.0000000 750000000 -100.0000000| Simple harmenic
75.0000000 0.0000000 0.0000000 | Asymmetrical modified trapeszeid

B Shift of cam table

Although created cam patterns are defined for the phases of 0 to 100%, phases used as a
reference for created cam patterns may be different in actual operations. The shift of cam table
is a function to set the phase of the position of current value coordinate system 0 to be a
percentage of a created cam pattern.
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Image of shifting electronic cam
« In the case of setting coordinate 0 to 0% phase (0/1024).

To what value / : Current
Cam piattern the pdhas? oof . L i coordinate
example coordinate 0 is @ T 1 T system after
« Cycle: 1000 set? . \
. Résolution: -1000 0 : 10050 the clutch.
1024 '
G % « In the case of setting coordinate 0 to 80% phase (819/1024).
1 | 1 Current
| | | coordinate position :
-1000 0 1000 after the clutch. H
Current
| | coordinate
R . system after
-10 : 1000 the clutch.

Select "Shift" from "Section", and set a shift amount.

Phase shift amount setting @
Settable range(0.000% to 99.902%)

Phase shift amount 10000 %

| oK |[ cancel |

The created cam pattern is shifted by 10% and the display is updated.

100%

Before change 0%

-100%

100%

After change 0%

-100%

[IF) 5038 1008

B Storage of cam table

The created cam table is stored as a file together with other parameter data set by CMI.
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9.6.4 Editing Cam Patterns by User Programs

Cam patters of data in the cam pattern setting area used for electronic cams can be edited by
using the cam pattern editing area with user programs. This function is available since FP7 MC
Unit Ver.1.2.

e There are two operations which are reading cam tables and rewriting cam tables in the cam
pattern editing.

e These operations are performed using the "cam pattern editing area" (UM66F40 to
UMG66F97), cam table reading request (Y8) and cam table rewriting request (Y9) of unit

memories.

User program

UMB66F40

Changing parameters

UMB66F97

Rewriting cam tables

e: Available, -: Not available

Cam pattern editing area

-1

Cam pattern edit no.

Number of set sections

Shift amount

Start phase for sections 1to n
Displacement
Cam curve no.

Internal cam pattern data

Reading cam tables

L Defaul
Axis no. memory Name t Description w
No. (Hex)
When reading: Set a cam pattern number to be
read out.
When rewriting: Set a cam pattern number to be
written.
Pattern Description
bit resolutio
Cam n Axis 16 | Axis 32 | Axis 64
- UM 66F40 uo °
pattern no. 1024,2048
,4096,819 [1to64 |1to 128 | 1to 256
2
15-0
16384 1032 |1to64 |1t0128
32768 1t016 |1t032 |1to64
Any other settings will be errors.
- UM B6F41 | Reserved - -
for system
When reading, the number of setting sections of
the read cam pattern table is stored.
No. of cam When rewriting, the cam curve number of the
rewritten cam pattern table is set.
- UM 66F42 ggtttﬁg uo P .
sections bit Name Description
No. of cam | Setting range: 1 to 20
15-0 ’
pattern (sections)

WUME-FP7MCEC-09
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Axis no.

Unit
memory
No. (Hex)

Name

Defaul
t

Description

bit

Name

Description

setting
sections

Any other settings will be
errors.

UM 66F43

Shift
amount

When reading, the shift amount of the read cam
pattern table is stored.

When rewriting, the shift amount of the rewritten
cam pattern table is stored.

bit

Name

Description

15-0

Shift
amount

Range: 0 to 100.00 (%)
Any other settings will be

errors.

UM 66F44

Start phase
of section 1

uo

When reading, the start phase in the section 1 of
the read cam pattern table is stored. The read
value is always 0.

When rewriting, the start phase in the section 1 of
the rewritten cam pattern table is set. When any
value other than 0 is set in the section 1, it cannot
be rewritten correctly.

bit Name Description

Range: 0 to 10000 (0 to
100.00%)

Any other settings will be
errors.

Start

15-0 phase

When reading, the numbers beyond the third
decimal point is truncated and the result is stored.

When rewriting, the numbers beyond the third
decimal point are calculated in the unit and the
result is registered.

UM 66F45

Displaceme
nt

of section 1

KO

When reading, the displacement in the section 1
of the read cam pattern table is stored.

When rewriting, the displacement in the section 1
of the rewritten cam pattern table is set.

bit Name Description

Range: -10000 to +10000
(-100.00% to +100.00%)

Any other settings will be
errors.

Displace

15-0
ment

When reading, the numbers beyond the third
decimal point is truncated and the result is stored.

When rewriting, the numbers beyond the third
decimal point are calculated in the unit and the
result is registered.

UM 66F46

Cam curve
of section 1

When reading, the cam curve of the read cam
pattern table is stored.

When rewriting, the cam curve of the rewritten
cam pattern table is set.
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Unit

Axis no. memory Name Pefaul Description w
No. (Hex)
bit Name Description
10: Constant speed
11: Constant acceleration
12: Simple harmonic motion
22: Cycloid
25: Modified trapezoid
26: Modified sine
27: Modified uniform velocity
33: Asymmetric cycloid
34: Asymmetric modified
trapezoid
35: Trapecloid
43: One-dwell cycloid m=1
Cam 44: One-dwell cycloid m=2/3
15-0 | curve 45: One-dwell modified
setting trapezoid m=1
46: One-dwell modified
trapezoid (Ferguson)
47: One-dwell modified
trapezoid m=2/3
48: One-dwell modified sine
49: One-dwell trapecloid
51: No-dwell modified
trapezoid
52: No-dwell modified uniform
velocity
92: NC2 curve
Any other settings will be
errors.
- UM 66F47 | Reserved | - -
for system
Start ph
; UM 66F48 | .o P1ase I g .
of section 2
Displaceme
- UM 66F49 | nt KO ¢
of section 2
Cam curve
- UM 66F4A ) uo °
of section 2
Just like the area for the section 1, set the start
- UM 66F4B E)?Ss?/rs\,/tz(rjn - phase, displacement and cam curve. -
h
; UM 66F4c | SartPhase |, .
of section 3
Displaceme
- UM 66F4D |nt KO °
of section 3
- UM 66F4E | Cam curve |UO °
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Unit
Axis no. memory Name ?efaul Description R |W
No. (Hex)
of section 3
- UM 66F4F | Reserved - -
for system
Start ph
- UMBBF50 | .o Prase g o | o
of section 4
Displaceme
- UM 66F51 |nt KO ° °
of section 4
- umesFsz | C2M Ve | g o | e
of section 4
- UMe6Fs53 | Roserved - -
or system
Start ph
- UMBBF54 | .o Phase g o | o
of section 5
Displaceme
- UM 66F55 |nt KO ° °
of section 5
- umesrss | C2M Ve | g o | o
of section 5
Reserved
) UMBBFS7 | ¢ system |~ ) .
h
- UM e6Fsg | SrartPhase | o | e
of section 6
Displaceme
- UM 66F59 | nt KO ° °
of section 6
Cam curve
- UM 66F5A ) uo ° °
of section 6
Reserved
) UMB6F5B | system |~ ) )
tart ph
- UMeeFsC | SErtPhase |, o | o
of section 7
Displaceme
- UM 66F5D | nt KO ° °
of section 7
C
- UMBBFSE | o SV Tyo o | o
of section 7
- UM 6eF5F | Reserved | - -
for system
Start phase
- UM 66F60 . uo ° °
of section 8
Displaceme
- UM 66F61 | nt KO ° °
of section 8
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Unit
Axis no. memory Name E)efaul Description SR
No. (Hex)

C

) UMeBFe2 | o SUVe 1o i
of section 8

) UM 66F63 | Reserved | T
for system
Start phase

. UM 66F64 ) uo e
of section 9
Displaceme

; UM 66F65 | nt KO e
of section 9
C

] UM 66FB6 | o cvC | uo N
of section 9

) UM e6F67 | Reserved T
for system
Start phase

) UM 66F68 |of section | U0 1t
10
Displaceme

. UM 66F69 nt ) KO e
of section
10
Cam curve

- UM B6F6A | of section | UO I
10

) UM e6FeB | Reserved T
for system
Start phase

- UM B6F6C | of section | UO e
11
Displaceme

] umesred | ko N
of section
11
Cam curve

- UM 66F6E | of section | UO N
11
Reserved

- UM 66F6F for system ] ]
Start phase

- UMB6F70 | of section |UO N
12
Displaceme

} umesF71 | ™ ) KO N
of section
12

- UM 66F72 | Cam curve |UO e °
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Axis no.

Unit
memory
No. (Hex)

Name

Defaul
t

Description

of section
12

UM 66F73

Reserved
for system

UM 66F74

Start phase

of section
13

uo

UM 66F75

Displaceme
nt

of section
13

KO

UM 66F76

Cam curve

of section
13

uo

UM 66F77

Reserved
for system

UM 66F78

Start phase

of section
14

uo

UM 66F79

Displaceme
nt

of section
14

KO

UM 66F7A

Cam curve

of section
14

uo

UM 66F7B

Reserved
for system

UM 66F7C

Start phase

of section
15

uo

UM 66F7D

Displaceme
nt

of section
15

KO

UM 66F7E

Cam curve

of section
15

uo

UM 66F7F

Reserved
for system

UM 66F80

Start phase

of section
16

uo

UM 66F81

Displaceme
nt

of section
16

KO
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Axis no.

Unit
memory
No. (Hex)

Name

Defaul
t

Description

UM 66F82

Cam curve

of section
16

uo

UM 66F83

Reserved
for system

UM 66F84

Start phase

of section
17

uo

UM 66F85

Displaceme
nt

of section
17

KO

UM 66F86

Cam curve

of section
17

uo

UM 66F87

Reserved
for system

UM 66F88

Start phase

of section
18

uo

UM 66F89

Displaceme
nt

of section
18

KO

UM 66F8A

Cam curve

of section
18

uo

UM 66F8B

Reserved
for system

UM 66F8C

Start phase

of section
19

uo

UM 66F8D

Displaceme
nt

of section
19

KO

UM 66F8E

Cam curve

of section
19

uo

UM 66F8F

Reserved
for system

UM 66F90

Start phase

of section
20

uo

UM 66F91

Displaceme
nt

KO

WUME-FP7MCEC-09
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Unit
Axis no. memory Name ?efaul Description R |W
No. (Hex)
of section
20
Cam curve
- UM 66F92 of section uo ° °
20
Reserved
) UMB6F93 | system |~ ) )
UM 66F94 Reserved
i -UM 66F97 | for system |~ i T

B Execution conditions of editing cam patterns

The editing of cam patterns by programs can be executed when the following three conditions
are met.

e The synchronous operation is canceled for all axes. (The synchronous control cancel active
annunciation flags of all axes are "on".)

e All axes are stopped. (The operation done flags of all axes are "on".)
e Parameters are set correctly.

When executing the cam table reading request (Y8) and cam table rewriting request (Y9)
simultaneously, the cam table reading request (Y8) takes priority. In this case, the execution of
the cam table rewriting request (Y9) results in the abnormal end, and the response code
(HFF21) is stored in the unit memory (UM66F99).

B Reading cam patterns

The procedure of reading cam pattern data in the cam pattern setting area is as follows.

(1) | Specify a cam pattern number you want to read for the cam pattern number (UM66F40).

(2) | Turn on the cam table reading request (Y8).

3) Check if the cam pattern reading result is "0000H (Normal end)" when the cam table reading done
annunciation (X8) turns on

When the cam table reading done annunciation (X8) turns on, the setting data from the section
1 in the cam pattern editing area to the specified number of cam pattern setting sections will be
read.

Cam pattern editing area

UM66F40 )
Cam pattern edit no.

Number of set sections
Shift amount

User program Start phase for sections 1 to n
Displacement
Cam curve no.

Changing parameters

UMB66F97

Reading cam tables
(Y8)

internal cam patter data
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Cam pattern no.
(UM66F40)

N
Cam table reading request (Ye)g

Ol
Cam table reading done annunciation ()(8)O

Cam pattern data
(UM66F42-UMB8F93)

Cam pattern reading result
(UM66F98)

XXX >< 1

FF

N
FF

XXX H

X 0000H

The cam pattern reading results are as follows.

n Unit
ﬁ;'s memory Name :)efaul Unit | Setting range and description
. No. (Hex)
Stores the result of reading processing (response code).
Code Name Eescnptlo Countermeasures
HO Normalend |- -
The cam
pattern
Cam pattern | setting Check the set value
Cam HFFO1 number value is out | of the cam pattern
pattern setting error | of the number.
- UM 66F98 |readin |HO - settable
g range.
result
L Cancel the
Carg_ pattel;n An a;(\ls in synchronous
HFF10 reading no synchronou operation and
executable | s operation execute the
error 1 exists. :
reading.
Cam pattern A Execute the
ding not no reading when no
HFF11 reading operating 9 ;
executable ) . operating axis
axis exists. )
error 2 exists.

B Rewriting cam patterns

The procedure of rewriting cam pattern data in the cam pattern setting area is as follows.

(1

Write the setting of the cam pattern you want to rewrite into the cam pattern editing area.

)

Specify a cam pattern number you want to rewrite for the cam pattern number (UM66F40).

@)

Turn on the cam table rewriting request (Y9).

(4)

Check if the cam pattern rewriting result is "0000H (Normal end)" when the cam table rewriting done
annunciation (X9) turns on.

WUME-FP7MCEC-09
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User program

Changing parameters

UMB66F40

UM66F97

Rewriting cam tables
(Y9)

Cam pattern data

(UM66F42-UM68F93)

Cam table rewriting request (Y9)

ON
Cam table rewriting done annunciation (X9) o

Cam pattern no.
(UM66F40)

Cam pattern rewriting result

(UM66F99)

ON
(0]

Cam pattern editing area

Cam pattern edit no.

Number of set sections

Shift amount

Start phase for sections 1ton
Displacement
Cam curve no,

Internal cam pattern data

FF

FF

XXXX H

>< 0000H

The cam pattern rewriting results are as follows.

. Unit
(R memory Name oEE Unit | Setting range and description
no. t
No. (Hex)
The result of rewriting processing (response code) is stored.
Code |Name Description | Countermeasures
0000H | Normalend |- -
The cam pattern
Cam pattern setting value is out
FFOTH no. Setup error of the settable
range.
The set
number of
Number of
c cam pattern Zzi‘gn%attern Check the set
am FFO2H | setting 9 number of setting
UM 66F99 pattern 0000H sections zlejfgcf)?ﬁe's sections.
- rewritin - ;
setting error settable
result range.
The set shift
Shift amount is out
FFO3H | amount of the gfhtizkstrt‘i?t saent](\)/la}:]ute
setting error | settable ’
range.
FFO4H |- - -
The set start
Start phase | phase is out | Check the set value
FFO5H: | setting error | of the of the start phase in
1 settable each section.
range.
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Axis
no.

Unit
memory
No. (Hex)

Name

Defaul
t

Unit

Setting range and description

simultaneousl|
y.

Code |Name Description | Countermeasures
;r?aesseeitssttr?: Check if the relation
same as or between the start

Start phase smaller than phases of each

FFO6H | setting error section is (Start

the start :
2 phase of section
phase of the _
revious n-1) < (Start phase
previ of section n).
section.
Start phase T'Tae Ssee:)?:ﬁg Always set the start

FFO7H | setting error phas ] phase of the section

3 section 1 is 1100
not 0. '

FFO8H

FFO9H
The set value

Displaceme gsthl‘:cement Check the set value
FFOAH | nt setting disp of the phase in each
is out of the A
error section.
settable
range.
The set cam curve
FFOBH S:m curve Setup error number is out of the
’ settable range.

Cam pattern | An axis in Cancel the

reading not | synchronous | synchronous
FF10H . h

executable | operation operation and

error 1 exists. execute the reading.

Cam_ pattern . Execute the reading

reading not | An operating .
FF11H ) . when no operating

executable | axis exists. . )

axis exists.

error 2

Cam pattern | An axis in g;nncﬁlot:(fus
FF20H rewriting not synchr_onous operation and

executable | operation execute the

error 1 exists. rewriting.

Cam pattern Execute the

rewriting not | An operating | rewriting when no

FF21H ) . h -

executable | axis exists. operating axis
error 2 exists.

The reading

request and | Check if the reading
Cam_ pattern rewriting request and
rewriting not i

FF22H executable request rewriting request do

error 3 turned on not turn on

simultaneously.
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9.6 Electronic Cam Function

B Sample program

e The following program shows the case that the phase, displacement, and the type of curve
are changed in the section 2 of the cam table number 2.

e The program is executed through five steps of (a) to (e).

e |n this sample program, the positioning unit is installed in the slot number 1, and the starting
word number is 10.
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[ BKMV.US [s1:UM00086]S1:UM00089] WR106
49-64

1

116
Connection
confirmation

Connection
confirmation

1-16
Connection
confirmation

—— BKMV.US [s1:UmM00090[S1:UM00095]  WR116 H
1-16 Virtual 17-32 1-16
Busy Busy Busy
L[ BKMV.US ]s1:umooocc]s1:umooocF]  wR176 H
1-16 49-64 1-16
Synchronous Synchronous Synchronous

cancel active
annunciation

cancel active
annunciation

cancel active
annunciation

R4900

T

SR14 )?1 OIO
|
[ 1
1stscan OFF  Link
establish-
ment
RO X100
| ||
[ 1
Synchronous  Link
cancel establish-
request ment

R1760 R1761

Axis 1
Synchronous
cancel request

Pl
~
©
=)

Axis 2
Synchronous
cancel request

R4902

T

Axis 3
Synchronous
cancel request

R1762 R1763
| I

Py
~
©
o
w

Axis 4
Synchronous
cancel request

R1

R1160 R1161

—

R1162 R1163

T

All axes
Synchronous cancel
annunciation

R2

T

—/—1

V)

All axes Operation
information

R3 R1 R2 X108 annunciation
F—(DF — | | | |/ ['Mv.us T U2 [s1:ume6F40H
Cam table All axes All axes @ Cam pattern no.
reading request Synchronous Operation
vios  gnel, mame V108 ©
I
X108
—| |~ DF >————{ ADD.SS [S1:UM66F4C] K500 _|S1:UM66F4C}
Section 3 Section 3
@ Start phase Start phase
——| ADD.SS [S1:UM66F4D] K5000 [S1:UM66F4D} @
Section 3 Section 3
Displacement Displacement
[ mvius | U1t [s1:UMe6F4E|
Section 3
Cam curve
A A
R4 R1 R2 X109 Y109
| | | 1 | /1
— FDF)>— —— /1 O— ®
Cam tabl
rez\iwnr}tiig ?equest é{/lr?gher?)nous ggl):;(aet?on @ @
cancel information
Y109 annunciation annunciation
<®! ......................................
cA cA
SR14 X100
| |} [ BKMV.US | WR490 WR493 _[51:UM001DAH
Synchronous Link 1-16 49-64 1-16
cancel establish- Synchronous Synchronous Synchronous
request ment cancel request cancel request  cancel request

WUME-FP7MCEC-09

9-45



9.6 Electronic Cam Function

Code | Specified content Description

() Canceling the synchronous control for | The cancellation of synchronous control for all axes is
all axes. performed.

(b) Confirming the condition for execution | It is confirmed that all axes are not in the synchronous control
permission. and are stopped.

A cam pattern number is specified, and the reading request

(c) Starting the reading of cam tables. (Y108) is made.
The cam table data in the section 3 is edited after the
completion of reading the cam table. In this example, the
(d) Changing parameters in the cam table following three items are set.

editing area. e Start phase: (Value before rewriting) + Addition of +5%
e Displacement: (Value before rewriting) + Addition of 50%
e Cam curve: Constant acceleration

(e) Starting the rewriting of cam tables. Performs the rewriting to a specified cam pattern data.
Real axis Virtual axis

Code | Signal name Axes Axes Axes Axes
Axes1-16 11732  |3348  |4964 |AXxes1161475

(1) Synchronous cancel request | UMO1DA | UM0091 UM0092 | UMO0093 |- -

)

Synchronous cancel active

™ UMOOCC |UMOOCD |UMO1CE |UMOOCF |- -
annunciation

3) Synchronous cancellation UMO090

request UuM01DB |UMO1DC |UMO1DD |- -

4)

Cam table reading done

annunciation Y108

(®)

Cam table rewriting done

o X108
annunciation

(6) Cam table reading request | Y109

(7) Cam table rewriting request | X109

(Note 1)  1/O numbers vary according to the value of the "Starting word number" allocated to the unit. The I/O

numbers in the above table are considered as the starting word number is 10.

B Precautions for editing cam patterns by program

e Even if cam pattern data is rewritten by this function, the cam pattern data stored as Flash
ROM data in FP7 MC Unit will not be updated.

e \When the power supply is turned on, the data will be rewritten to the cam pattern data stored
as Flash ROM data in FP7 MC Unit. As necessary, execute the rewriting of the cam pattern
data again by a program.

e |t is possible to confirm whether the cam pattern has been rewritten or not by the cam pattern
update flags (UMB6F9A to UMB6FA9) in the unit memories using a program.

e When performing a reading request specifying an unregistered cam pattern number, all the
read data will be “0”.

e \When performing a rewriting request while no cam pattern is registered (a resolution is
undetermined), rewriting will be performed considering the resolution as 1024.

e Cam adjustment data set on CMI cannot be used. Also, when executing the rewriting, the
adjustment data before the execution of rewriting will be initialized.
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B Precautions when using phase shift amount

e Specify the values when the phase shift amount is 0(%) for the parameter values of cam
pattern (starting phase, displacement and cam curve).

e The starting phase of the section number 1 is 0(%). When any values other than 0(%), an
error will occur. For starting phases after the section number 2, specify arbitrary starting
phases. When reading and writing settings, the closest phase will be automatically calculated
within the unit from the resolution.

o After setting the cam pattern when the phase shift amount is 0(%), set a phase shift amount.
When reading and writing settings, the closest phase amount will be automatically calculated
within the unit from the resolution.

For rewriting the cam pattern set on CMI to a user program, perform the following procedure.
1. Record the phase shift amount specified on CMI.

2. The phase shift amount has been added to the starting phase displayed on CMI. Set the
phase shift amount to 0(%) to confirm the parameter values of cam pattern (starting phase,
displacement, cam curve).

3. Inthe user program, use the parameter values obtained in 2. As for the starting phase, use
values to two decimal places.

4. Set the phase shift amount recorded in 1. As well as the starting phase, use values to two
decimal places.

s o cams ot anom s [ 5% hamosrcsetace ayeones coa [ T3 /7, Cogacene [, S [, Ao

Phase shift amount setting (==l
Settable range(0.000% to 99.902%)

Phase shift amount 0oon | %

o pattern seminget <

Mppciton|[ W Masrbwctemmamatemsendt| B e of st sduiteetosts | 1000 (v 0 Deplicem [0 St 10, At ton - |[

OK Cancel

9.6.5 Advance Angle Correction Function

B  What is advance angle correction function?

"Advance angle correction function" is a function to correct the delay in the response of a
machine system connected to an electronic cam output or the delay in a PLC arithmetic
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processing time. This function is used to advance the input phase to electronic cams for
correcting the delay in the response of cam output axes.

The advance angle correction automatically increases a phase lead in proportion to the speed
of the master axis; therefore, it is also suitable for correcting deviation in proportion to the
speed. This function is available since FP7 MC Unit Ver. 1.20.

B Specification of advance angle correction amount

Advance angle correction amounts are specified for each slave axis using a tool software or
user program.

By setting "advance angle correction reference speed" and "advance angle correction reference
amount", a correction amount is automatically calculated using an active "master axis input
speed". The advance angle correction amount is calculated by the following formula.

Advance angle
correction amount

Master axis input
speed information

Advance angle correction reference amount
[UM63F96-UM6B3F97]

Advance angle correction reference speed
[UMB3F98-UM63F99]

* Master axis input speed information: Speed information after clutch control

Internal processing of advance angle correction

The phase of the master axis which will be a reference of slave axis correction is obtained as
operation data for according to the set values of advance angle amount. A correction amount
for each slave axis is calculated based on this value as a reference.

Input axis phase
A

Advance angle '
correction amount 1

Corrected .
|
1
Not corrected L t
»
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
Output axis displacement 1 1 1 1 o
A : : Not corrected! , Advance the output of slave axes! :
1 1 1 1 1
! ! Corrected ! ! !
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1
1 ) 1
1 1 1 1 1
> t
B Setting with tool software
Set in the synchronous control setting dialog box.
Tze l’
Cam control sychronous master period 1
Cam pattern number to uge 1
Cam stroke 1
Electronic cam setting
Advance angle correction operation setting n
Advance angle correction reference amount o
Advance angle reference speed 100

Advance angle

correction

parameter

change tims

100
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Parameter name Overview

Advance angle

correction operation Select the use or non-use of the advance angle correction function.

setting

When using the advance angle correction function, set the correction reference

Advance angle amount used by FP7 MC Unit for calculating the advance angle correction amount.
correction reference | The unit follows the unit system of the master axis.
amount Setting range: -2147483648 to 2147483647 (The decimal point position is based on

unit systems.)

When using the advance angle correction function, set the reference speed used by

Advance angle FP7 MC Unit for calculating the advance angle correction amount.

correction reference | The unit follows the unit system of the master axis.

speed Setting range: 1 to 2147483647 (The decimal point position is based on unit
systems.)

Advance angle Set the time required until a changed value is reflected when the parameter related to

correction parameter | the advance angle correction is changed during the electronic cam operation.

change time Setting range: 1 to 10000 ms

B Setting with user programs

The following example shows the case that the advance angle correction reference amount of
1st axis is changed to 50 and the advance angle correction reference speed to 3000.

RO
— DF ) [TMV.SL | K50  |S1:UMB3F96
R1 @
— DF ) [T MV.SL | K3000 |S1:UMB3F98
®

B Changing the advance angle correction amount during operation

The advance angle correction amount can be changed during the operation.

In that case, the change processing starts by changing the set values of "advance angle
correction reference speed" and "advance angle correction reference amount", and the speed
change is complete in "advance angle correction parameter change time".

The synchronous control setting area of the unit memories used for the advance angle
correction function is as follows.

The cam pattern reading results are as follows.

Axis Sl Defaul
memory Name Unit | Setting range and description
no. t
No. (Hex)
) UM 63F96 Set the correction reference amount for calculating the
Axis 1 UM 63F97 advance angle correction amount when using the advance
Ad angle correction function.
Axis2 | UM 64006 | Evan Setting range: -2,147,483,648 to 2,147,483,647
UM 64007 angle The ranges vary depending on the unit settings as below.
: correct Ko pulse: -2,147,483,648 to 2,147,483,647 pulses
ion - .
_ UM 64D26 | referen pm (0.1 um): -214,748,364.8 to 214,748,364.7 ym
AXis 32 | |1 eapp7 | ce um (1 pm): -2,147,483,648 to 2,147,483,647 pym
amoun inch (0.00001 inch): -21,474.83648 to 21,474.83647 inches
t inch (0.0001 inch): -214,748.3648 to 214,748.3647 inches
Axis 64 | UM 65B26 degree (0.1 degree): -214,748,364.8 to 214,748,364.7
degrees
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. Unit
(R memory Name oEE Unit | Setting range and description
no. t
No. (Hex)
degree (1 degree): -2,147,483,648 to 2,147,483,647 degrees
UM 65B27 . . .
Any other settings will be errors. (Max. 31 bits)
) UM 63F98 Set the reference speed for calculating the advance angle
Axis 1 UM 63F99 corre_ction amount when using the advance angle correction
function.
) UM 64008
Axis 2 UM 64009 bit Name Description
Advan Range: 1 to 2,147,483,647
UM 64D28 ce Any other settings will be errors.
Axis 32 UM 64D29 22?r§ct The ranges vary depending on the
ion K100 |- Advance angle unit settings as below.
referen 31-0 correction For pulse: 1 to 2,147,483,647 pps
ce fefefznce um: 1 to 2,147,483,647 pm/s
spee
speed P inch: 0.001 to 2,147,483.647
Axis 64 UM 65828 :Ch/s :0.001 to 2,147,483.647
UM 65B29 oS DR I0 S R AES
* The unit follows the unit system of the master axis.
Axis 1 UM 63F9A Set the time required until a changed value is reflected when
- Advan the parameter related to advance angle correction (advance
Axis 2 UM 6400A ce angle correction reference speed or advance angle correction
angle reference amount) is changed during the electronic cam
co?rect operation.
Axis 32 | UM 64D2A ion U100 | ms
bit Name Description
param
eter Advance angle
chgng 15-0 correction Range: 0 to 10,000 (ms)
Axis 64 | UM 65B2A | e time parameter Any other settings will be errors.
change time
Advance angle correction reference amount/
Advance angle correction reference speed [ 100/100 200/100 X 50/100 |
Advance angle correction parameter change time | 1I X I 00 |

Advance angle correction amount A

'

Advance Pngle correction

parameter change time (1ms)
'

Advance angle correction
parameter change time (100ms)
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e "Advance angle correction reference speed” and “Advance angle correction reference amount”
are signed 32-bit data. If they are changed by 16-bit (1-word) unit, they may be changed to
unintended values. Always perform the rewriting by 32-bit (2-word) unit.

e When changing an “advance angle correction reference speed” or “advance angle correction
reference amount” during operation, the timing that the unit acquires the changed “advance
angle correction reference speed” or “advance angle correction reference amount” may
deviate. Change either parameter of “advance angle correction reference speed” or “advance
angle correction reference amount” to prevent the “advance angle correction amount” from
being rapidly changed.

B Use/Don't Use Advance Angle Correction

It is possible to set whether to "use" or "not use" the advance angle correction function by the
synchronous parameter "synchronous output function selection".

Parameter

Description

Use

Input speed [speed after electronic clutch conversion] is calculated by the ratio of advance
angle correction reference amount and advance angle correction reference speed and the
following formula, and output.

Advance angle correction reference amount
Advance angle _ Speed information after [UM63F96-UM63F97]

correction amount — electronic clutch control Advance ang|e correction reference Speed
[UM63F98-UM63F99]

* Master axis input speed information: Speed information after clutch control

Do not use

Input speed [speed after electronic clutch conversion] is considered to be equal to output
speed [speed after advance angle correction conversion], and output.

This is the state that the clutch is always connected (ON).

The area for setting to use/not use the advance angle correction function is as follows.

. Unit
Ll memory Name Default | Setting range and description
no.
No. (Hex)
Axis 1 UM 63F41 Set the synchronous control function for each axis.
Axis 2 | UM 63FB1 bit Name Description
0 Electronic gear
Virtual operation setting
. UM 64CD1 Each axis
axis 1 X Clutch operation
Synchronou 1 setting
s output HO 0: Not use
functic_)n 9 Electrc_)nic cam 1: Use
selection operation setting
: Advance angle
Virtual
a)l(isu32 UM 65AD1 3 correction
operation setting
15-4 |- -

B Precautions for settings

e Overshoot or undershoot may occur according to settings when sufficient acceleration/
deceleration time is not set for the start or stop of master axis while the advance angle
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correction function is used, or when an input speed is rapidly accelerated or decelerated by
the direct connection or disconnection of a clutch while the master axis is operated.

e \When using the advance angle correction function, set a sufficient acceleration/deceleration
time on the master axis. When using the clutch function in combination, make the setting to
prevent the occurrence of a rapid acceleration or deceleration using the slip function.

Master speed

Master speed
A A

v
v

Input axis phase Input axis phase
A A
t »t t >t
Output axis displacement Output axis displacement
A A

? > t 1 > t

e Depending on the setting of “advance angle correction reference speed” or “advance angle
correction reference amount”, a calculated advance angle correction amount may exceed the
“cam control synchronous master axis cycle”. When the advance angle correction amount
exceeds the “cam control synchronous master axis cycle”, the “synchronous cam master
axis cycle” will be the upper limit as below. Set the parameter of advance angle correction
which meets an input speed.

Advance angle correction amount
A

Cam control synchronous | - - - - - - _________________
master axis cycle

Advance angle  F-----------
correction reference i
i , Master axis
™ input speed

0 Advance angle correction reference speed
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10.1 Settings and Operations of JOG Operation

10.1 Settings and Operations of JOG Operation

In this example, a forward or reverse operation is performed in the JOG operation.

Reverse JOG Forward JOG
I Table -
|
|: Ball screw [ ] :|

() side (+) side
B Settings
Item Setting example
Acceleration/deceleration e . )
pattern 0: Linear acceleration/deceleration
Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms
Target speed 10000 pps

B Operation diagram
f[pps]

10000

Reverse

: \ 1 : .
100! 1,100 0 i 100 ! 1100} t[ms]
— e t—

Forward JOG request

Reverse JOG request

BUSY flag

Operation done flag

B Operation of input control/output control signals

e \When a JOG operation forward or reverse request (corresponding bit allocated to UMO019E
to UMOO01A9) is on by a user program, the JOG operation control is performed.

e A busy flag (corresponding bit allocated to UM00090 to UM00095), which indicates that a
requested operation is being controlled, will turn on when the JOG operation control starts,
and it will turn off when the operation completes.

e An operation done flag (corresponding bit allocated to UM00096 to UM0009B), which
indicates the completion of operation, will turn on when the current operation is completed,
and it will be held until the next positioning control, JOG operation, or home return starts.
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B Allocation of unit memories

Real axis Virtual axis
Signal name Axes Axes Axes Axes
R RS S o 33.48 49-64 s RS e o
UMOO19E (L)JAMOO1A0 (L'JAMOO1A2 (uAlvloo1A4 UMOO1AG tﬂvlooms
. Xes Xes Xes Xes
JOG operation (Axes1-8) 11704y  |3340)  |4956) | AxeST18) |47,
forward/reverse request (Note
" UMOO1oF | UMOOTAT [UMOOTA3 [UMOO1AS | jyi001ay | UMOOTAS
i (Axes (Axes (Axes i (Axes
(Axes 9-16) | 55 39) 41-48) 57-64) (Axes 9-16) | 55 39y
BUSY flag (Note 2) UM00090 |UMO00091 |UMO0092 |UMO00093 | UMO0094 | UMO0095
Operation done flag N 2) | UM00096 | UM00097 | UM00098 | UM00099 | UMOOO9A | UMO009B

(Note 1)  Request flags for 8 axes are allocated to each unit memory (1 word). When the value of each bit is 1,
it turns on. When the value of each bit is 0, it turns off.

bit no. 15

87 0
HEEEERNNNNNREEEDE
LJ LU [
JOG directon RF o o« « « RFRF o o ¢ « RF

(R 8 e v 5 4 e

13 12 . 9
21 20 . 17
29 28 . 25
37 36 . 33

24
32
40
48
56
64

Axis no.

45 44 41
53 52 49
61 60 57

(Note 2)  Flags or request signals for 16 axes are allocated to each unit memory (1 word). When the value of
each bit is 1, it turns on. When the value of each bit is 0, it turns off.

bit no. 15 87 0

AXISNO. 16 ¢ ¢ ¢ ¢ 69 8 e ¢ o o o o 1
326 o o0 0 625240 ¢ o o o o 17
48 e o o o o ¢4140e o o o o ¢33
G4 e o o o 0 657560 ¢ o o o 049
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10.2 Changing Speed During JOG Operation

10.2 Changing Speed During JOG Operation

The target speed can be changed during the JOG operation.

B Settings

Item Setting example

Acceleration leration . . .
cceleration/deceleratio 0: Linear acceleration/deceleration

pattern

Acceleration time 1 (ms) 100 ms
Deceleration time 1 (ms) 50 ms
Target speed 1 10000 pps
Acceleration time 2 (ms) 200 ms

As for the acceleration time, deceleration time and target
Deceleration time 2 (ms) 150 ms speed after the speed change, write the setting values in the
unit memories using a program.

Target speed 2 20000 pps

B Operation diagram

flpps]

20000

10000

t [ms]

JOG forward request

BUSY flag

: :
: ; :
Operation done flag L : : |

Writing the target speed 2

gl Info. )
e Only in the case of "JOG operation (Infinite rotation)", the speed during the JOG operation can

be changed. It cannot be changed in the case of "JOG inching operation”.

e The acceleration time and deceleration time when changing the target speed are the same as
the values at the startup. (Ver.1.0)

B Operation of input control/output control signals
e \When a JOG operation forward or reverse request (corresponding bit allocated to UM0019E
to UM0OO1A9) is on by a user program, the JOG operation control is performed.

e The speed is changed by rewriting the following items in the parameter setting area of unit
memories by a user program during the JOG operation;

JOG operation acceleration time (For axis 1: UM0326A)
JOG operation deceleration time (For axis 1: UM0326B)
JOG operation target speed (For axis 1: UM0326C to UM0326D).
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10.2 Changing Speed During JOG Operation

e A busy flag (corresponding bit allocated to UM00090 to UM00095), which indicates that a
requested operation is being controlled, will turn on when the JOG operation control starts,
and it will turn off when the operation completes.

e An operation done flag (corresponding bit allocated to UM00096 to UM0009B), which

indicates the completion of operation, will turn on when the current operation is completed,
and it will be held until the next positioning control, JOG operation, or home return starts.

B Allocation of unit memories

Real axis Virtual axis
Signal name Axes Axes Axes Axes
el daes 33-48 49-64 e e fres)
UMOO19E (UAMOO'IAO (L'JAMOO']AZ (L'JAM001A4 UMOO1AG EAM001A8
' xes xes xes xes
JOG operation (Axes 1-8) 17-24) 33-40) 49-56) (Axes 1-8) 17-24)
forward/reverse request (Note
1) UMOO19F UMO01A1 |UMO0O1A3 | UM0O01A5 UMOO1A7 UMO01A9
) (Axes (Axes (Axes ) (Axes
(Axes 9-16) | 5.32)  |41-48)  |57-64) | AXeS910)| 5550
BUSY flag (Note 2) UMO00090 UMO00091 UM00092 UMO00093 UMO00094 UMO00095
Operation done flag (Note 2) UMO00096 | UMO00097 |UMO00098 |UMO00099 |UMOO09A |UMO0O009B

(Note 1)

(Note 2)

Request flags for 8 axes are allocated to each unit memory (1 word). When the value of each bit is 1,
it turns on. When the value of each bit is 0, it turns off.

bit no. 15 87

HHHHHHIHIO\
L] o LJ
JOG direction RF o o« « « RFRF o o« ¢ « RF

(Rfmerd] & e e 5 4 ..

13 12 9
21 20
29 28
37 36
45 44
53 52
61 60

. 24
Axis no. 32
40

48

56

64

« 17
¢« 25
« 33
o M
o 49
¢ 57

Flags or request signals for 16 axes are allocated to each unit memory (1 word). When the value of
each bit is 1, it turns on. When the value of each bit is 0, it turns off.

bit no.15 87 0

AXISNO. 16¢ o o ¢ ¢ 9 8 e o 0o o o o 1
320 ¢ 0o 0 0 025240 ¢ o o o 017
48 e o o o o 041400 o o o o ¢33
G4 e o o o o 657560 o o o o 049
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10.3 Setting and Operation of JOG Inching Operation

10.3 Setting and Operation of JOG Inching Operation

In this example, a forward or reverse operation is performed in the JOG operation by the
inching operation.

Reverse JOG Forward JOG
-~ Table -
|: Ball screw [ ] :|
(-) side (+) side
B Settings
Item Setting example

Acceleration/deceleration . . .
c ation/de ° 0: Linear acceleration/deceleration

pattern

Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms
Target speed 10000 pps

JOG inching movement

amount 10000 pulses

B Operation diagram
flpps]

10000

1100 E E 100 E 1100 E : 100, E t [ms]
JOG inching J T T
operation request R LR L e R R R LR
'
JOG operation ' H T
forward/reverse request —E_l - | LT T T T EEETET AR

BUSY flag _I,. ............................ I_I_ ............................ I_

Operation done flag E —-- R
currentvalue [ XXX X
20000 30000 40000

g Info. )
e The inching operation starts at the leading edge of the JOG forward/reverse request. Also,

when the request signal is short, it operates until the pulse set for "inching movement" is
output.

B Operation of input control/output control signals

e When a JOG inching request (corresponding bit allocated to UMO01AA to UMO01AF) is on
by a user program and a JOG operation forward or reverse request (corresponding bit
allocated to UMOO019E to UM001A9) turns on, the JOG inching operation will be performed.
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10.3 Setting and Operation of JOG Inching Operation

The JOG inching operation starts when the edge of the JOG operation forward or reverse
request changes to on from off.

e A busy flag (corresponding bit allocated to UM00090 to UM00095), which indicates that a
requested operation is being controlled, will turn on when the JOG inching operation control
starts, and it will turn off when the operation completes.

e An operation done flag (corresponding bit allocated to UM00096 to UM0009B), which
indicates the completion of operation, will turn on when the current operation is completed,
and it will be held until the next positioning control, JOG operation, or home return starts.

B Allocation of unit memories

Signal name

Real axis Virtual axis

Axes
17-32

Axes Axes Axes

Axes 1-16 | 1735 33-48 49-64

Axes 1-16

H i Note
Inching operation request N | 10010 A | UMOO1AB | UMOOIAC | UMOOIAD | UMOOIAE | UMOO1AF

1)

UMOO19E UMO0O1A0 | UMOO1A2 | UMO01A4 UMOO1A6 UMO01A8
: ) (Axes (Axes (Axes ) (Axes
JOG operation (Axes 1-8) 17-24) 33-40) 49-56) (Axes 1-8) 17-24)
forward/reverse request (Note
2) UMOO19F UMO01A1 | UMOO1A3 | UMO01A5 UMOO1A7 UMO01A9
) (Axes (Axes (Axes ) (Axes
(Axes 9-16) | 5.32)  |41-48)  |57-64) | AXeS910)| 5559
BUSY flag (Note 1) UMO00090 | UM00091 UMO00092 |UMO00093 |UMO00094 |UMO00095

Operation done flag (Note 1) UMO00096 | UMO00097 | UMO00098 |UMO0099 |UMOO09A | UM0O009B

(Note 1)

(Note 2)

Flags or request signals for 16 axes are allocated to each unit memory (1 word). When the value of
each bit is 1, it turns on. When the value of each bit is 0, it turns off.

bit no. 15 0
|
\

87
I‘IIIIIII‘I‘IIIIII

AXISNO. 16e o ¢ ¢ ¢ ¢O 8 o o 0 ¢ o o 1
326 o 00 0 0625240 ¢ o o o o 17
48 e o o o o ¢4140e o o o o ¢33
G4 e o o o 0 657560 o o o o 049

Request flags for 8 axes are allocated to each unit memory (1 word). When the value of each bit is 1,
it turns on. When the value of each bit is 0, it turns off.

bit no. 15 87

HHHHHHIHIO\
L] o LJ
JOG direction RF o e ¢« « RFRF o o« ¢ « RF

(Rfmerd] &8 e e 5 4 ee
16 13 12 9
24 21 20
32 29 28
40 37 36
48 45 44
56 53 52
64 61 60

. . 17
Axis no. . 25
« 33
« 41
e 49

57
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10.4 Sample program

10.4 Sample program

10.4.1 Sample Program (JOG Operation)

The operation for starting the JOG operation is mainly divided into five steps on a user program.
e Read flags stored in the unit memories (input control area).

e Control the Servo ON/OFF.

e Check the condition if the control of each axis can be started.

e Set the condition for the JOG operation (option), confirm the required start condition and start
the JOG operation.

e \Write operation results in the unit memories (output control area).

e The below sample program is for activating the JOG operation of the axis number 1 for FP7
MC Unit installed in the slot number 1. To simplify the explanation, the part related to the JOG
operation is extracted.

B Contents of sample program

Code

Description

M

Read flags indicating states from the input control area of the unit memories (UM) to arbitrary areas
(WR).

Read flags such as connection confirmation flag, servo lock flag, busy flag, and error annunciation
flag.

)

Servo ON/OFF control program

©)

Check required conditions and replace it with the start enabled flag (R110) in the program.

JOG operation program

4) |(a)

Set the following operations as necessary.
Changing the speed during the JOG operation, setting and switching the JOG inching operation.

Start the JOG operation (forward), start JOG operation (reverse).

®)

Write flags to the output control area of the unit memoires (UM) from arbitrary area (WR) where the
start conditions are written.

JOG operation start, JOG inching operation.

g1 Info. )
e |n the case of "JOG operation (Infinite rotation)", the unit operates by the level signals of "JOG
forward/reverse request”.
e The "JOG inching operation" starts at the leading edge of the "JOG forward/reverse request".

e |t is possible to switch between "JOG operation (Infinite rotation)" and "JOG inching operation”
by turning ON/OFF the corresponding bit to the "JOG inching operation request area" in the
unit memories.

10-8
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10.4 Sample program

B Sample program

SR14 X100
— — BKMV.US [S$1:UM00086[S1:UM00089] WR106 H
1stscan OFF  Link g:gr?necnqn ‘é%nst‘\‘ecnqn g:-gr?nec(ion
establish- confirmation confirmation confirmation
ment 1 BKMV.US [S1:UM0008A[S1:UM0008D] WR110
1-16 Servolock  49.64 Servo 1-16 Servo lock ®
lock.
[ BKMV.US [s1:UmMo0090[s1:umo0095] WR116  H
1-16 BUSY Virtual 17-32 1-16 BUSY
BUSY
—— BKMV.US [S1:UM000BA[S1:UMO00BF] WR158 H
1-16 Error Virtual 17-32 1-16 Error
e | annunciation Error annunciation annunciation  [Z 7]
Servo ON/OFF control program @
A cA
X100 X104 R1060 R1100 R15|80 R110
/| 1 o— @
Link Tool Axis 1 Axis1  Axis1 Axis 1
establish  operation Connection ~ Servolock  Error Start enabled
— 1 -ment col i iation
R200
— DF ) { mvus | DT200 [s1:umo0326AH
Axis 1 Axis 1J0G Axis 1J0G
Speed change operation operation
acceleration acceleration
—————————1 wmvuus [ DT201 [s1:UuM0326BH
Axis 1J0G Axis 1JOG
operation operation
deceleration deceleration
‘——{ wMmv.uL | DT202 [S1:UM0326CH
Axis 1JOG Axis 1JOG @-@
operation operation
target speed target speed
R210
DF ) [ mvuL | DT204  [s1:UM0326EH
Axis 1 Inching Axis 1 Inching Axis 1 Inching
movtemhenl movement movement
amount change amount amount
R22|O R4420
—] | O—
Axis 1 Inching Axis 1 Inching
operation operation
R230 R240
— —oF) O—
Axis 1JOG Axis 1 forward
forward OFF edge
R231 R241
—| I—( DF/ ) { —
Axis 1J0G Axis 1 reverse
reverse OFF edge
R230 R1160 R110  R240 R4300
For " I O—
;\Xis‘dJOG Axis 1 Axis 1 Axis 1 Axis 1J0G @ @
orwar B Start  Forward forward -
R4300 * | enatlea oFF edge o
flag
Axis 1JOG
forward
R231 RI160 R110 R241 R4301
—or /] . O
Axis 1J0G Axis 1 Axis1 Axis1 Axis 1 JOG
reverse Busy Start Reverse reverse
R4301 enabled OFF edge
flag
Axis 1J0G

reverse

:l SR14 X100

1L

]

——{BKMV.US| WR430 [ WR441 [S1:UM0019EH
1st scan OFF Link 1-8 Virtual 25-32 1-8
establish JOG operation JOG operation  JOG operation
-ment start request start request start request
L [BKMV.US | WR442 WR447 _[51:UM001AAH]

1-16 Virtual 17-32 1-16
Inching operation  Inching operation Inching operation
request request request

WUME-FP7MCEC-09 10-9



10.4 Sample program

10.4.2 Precautions on Programming

B Precautions on programming

e [f any value such as an inching movement, acceleration time, deceleration time or target
speed is out of the specified range, a setting value error will occur at the time of startup.

e Unit memory numbers allocated to flags and start requests vary depending on axis numbers.

e The specified slot number varies depending on the installation position of the unit.

B Operation at over limit input (Limit is Enabled)

Condition Direction | Limit status Operation
Over limit input (+): ON Not executable, Error occurs.
Forward
When JOG operation is Over limit input (-): ON Executable
started Over limit input (+): ON Executable
Reverse
Over limit input (-): ON Not executable, Error occurs.

Deceleration stop, Limit error

Forward Over limit input (+): ON
occurs.

During JOG operation
Deceleration stop, Limit error

Reverse Over limit input (-): ON oceurs.

B Operation when an error occurs

The operation of FP7 MC Unit when an error occurs varies according to the "MC common
settings" of FP7 MC Unit and the "CPU Configuration" of the CPU unit. Note that the JOG
operation may be restarted depending on the settings and execution conditions.

Example) When the execution condition for JOG is on, the operation is restarted:

gond't'o Unit How to Set Parameter name Setting example
(1) FP7 MC Unit CMI: MC common settings (C))fce;r;astlon when an error All axes stop
(2) |(a) | FP7 MC Unit CMI: MC common settings Error alarm to CPU unit None

FP7 MC Unit CMI: MC common settings Error alarm to CPU unit Yes
(2) (b) FPWIN GR7: FP7 . 5 .

CPU Unit Configuration Operation when unit error | Operation

. ) occurs continues.
> CPU configuration

When the setting is like the condition (1), when an error occurs during the JOG operation,
normal axes stop once. However, when the setting is like the condition (2) (a) or (2) (b), if the
JOG operation request is on, the JOG operation will start again after the stop. If such an event
needs to be avoided, add error annunciation flags of other axes as interlock release signals.
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11 Manual Operation (Home
Return)

11.1 Types of Home Return
11.2 Operation of Home Return

11.3 Sample program

11.3.1 Sample Program (Home Return)........cccccccoviiiiiieiiiiiee e 11-1
11.3.2 Precautions on Programming
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11.1 Types of Home Return

11.1 Types of Home Return
The home return is a function to move a position to the origin of a reference position and set the
coordinate to zero. The following ten home return methods are available for FP7 MC Unit.

. Reverse | Forward
(-) side  (CCW) (CW) (+)side
--- —_—

-

[ Ball screw [ :I
- I -

Over limit switch (-) Near home input Over limit switch (+)
(HOME)
Type of return Reference position origin Operation overview
DOG method 1 Home (Z phase), based on front end The leading edge of the first home position (Z

phase) is set as a home position after the
detection of the leading edge of a near home

input (HOME).
DOG method 2 Near home input (HOME), based on The leading edge of a near home input (HOME) is
front end detected and it is set as a home position.

DOG method 3 Home (Z phase), based on back end | The leading edge of the first home position (Z
phase) in the home return direction set as a home
position after the detection of a trailing edge (back
end) of the near home input (HOME).

DOG method 4 Near home input (HOME), based on The trailing edge (back end) of a near home input

back end (HOME) is detected and it is set as a home
position.
Limit method 1 Home (Z phase), based on front end Reverses after detecting the leading edge of the

limit switch on the opposite side of the home
return direction. After that, the operation stops at
the first leading edge of the home position (Z
phase). It is set as a home position.

Limit method 2 Edge detection of limit switch Detects the leading edge of the limit switch in the
home return direction and stops. Itis set as a
home position.

Phase Z method Edge detection of home (Z phase) Moves the current position to the home return
direction, and stops at the position where the
leading edge of the first home position (Z phase)
is detected. It is set as a home position.

Stop-on-contact Based on stop-on-contact Stops by a mechanical stopping mechanism as a
method 1 stopper. A position when a constant time elapses
at a torque value larger than a specified value is
set as a home position.

Stop-on-contact Stop-on-contact + Z phase, based on | Although the operation is similar to the stop-on-
method 2 front contact method, the first position where the Z
phase is detected is set as a home position by
performing the reverse operation after the stop by
a stopper.

Data set method - The current value is set as a home position.

B DOG method 1 (Based on front end + Z phase)

e The leading edge of the first home position (Z phase) is set as a home position after the
detection of the leading edge of a near home input (HOME).
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11.1 Types of Home Return

e In the case of the DOG method 1, the operation stops once after the detection of the leading
edge of a near home input (HOME) as the home return positioning control mode
(Method33/34) of Servo Amplifier A6B/ASB is used. The home position is searched at a
home return creep speed again, and the operation stops when the leading edge of the first
home position (Z phase) is detected.

e The home return positioning control mode (Method33/34) of Servo Amplifier AGB/A5B is a
mode to detect an index pulse as a home position. The home return direction of Method33 is
the - direction, and that of Method34 is the + direction.

Limit (-) input

@ The starting point is
between the near home
input and limit (+) input.
(including the starting point
on the limit (+) input)

(@ The starting point is on the
near home input.

@ The starting point is
between the near home
input and limit (-) input.

@ The starting point is on the
limit (-) input.

Z phase

Near home input

N

Home return

Home return direction ¢————

| Limit (+) input |

_Target speed

L 2

Home retLIJrn creep speed

|

|

|

creep speed A9 i
| I

|

Home return|
deceleration time
1
1
[

Limit stop
deceleration i

Target speed

Home retLIJm creep speed

I

I

1 ;

: Target spe(lad deceleration
i [}

[}

T

1
Home return!
fime
1

1
Target speed

%

|
!AZme return,

1

1

]

1

1

deceleration time
1

B DOG method 2 (Based on front end)

e The leading edge of a near home input (HOME) is detected and it is set as a home position.

e After the leading edge of a near home input (HOME) is detected, the deceleration stop is
performed in the home return deceleration time. After reversing, the near home input
(HOME) is searched at a home return creep speed, and the operation stops at a detected

position.

Temporary stop

|
Target sp'eed
T
l
|

T
I
Ame return!

Ll
|
I
|

deceleration time
1
1
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11.1 Types of Home Return

@ The starting point is
between the near home
input and limit (+) input.
(including the starting point
on the limit (+) input)

@ The starting point is on the
near home input.

@ The starting point is
between the near home
input and limit (-) input.

@ The starting point is on the
limit (-) input.

Home return direction ¢———

Limit (-) input Near home input Limit (+) input

! 1
! |
Home return ! ‘lget speed !

deceleration tlr:% Home'return creep speed
S % |
! I
! |
|
! !

' Home return creep speed
v\_!/zome return

Target speed deceleratron time

Limit stop Target speed |

deceleration time

! Home return creep speed

N

/;ome retum

Target speed
1 eceleratlon time
: Hom return creep speed
< T
\ Target speed V;ome return

A 4

B DOG method 3 (Based on back end + Z phase)

| deceleratlon time
1
1 |

e The leading edge of the first home position (Z phase) in the home return direction set as a
home position after the detection of a trailing edge (back end) of the near home input

(HOME).

e In the case of the DOG method 3, the operation stops once after the detection of the trailing
edge of a near home input (HOME) as the home return positioning control mode
(Method33/34) of Servo Amplifier A6B/ASB is used. The home position is searched at a
home return creep speed again, and the operation stops when the leading edge of the first
home position (Z phase) is detected.

e The home return positioning control mode (Method33/34) of Servo Amplifier AGB/A5B is a
mode to detect an index pulse as a home position. The home return direction of Method33 is
the - direction, and that of Method34 is the + direction.

11-4
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11.1 Types of Home Return

@ The starting point is
between the near home
input and limit (+) input.
(including the starting point
on the limit (+) input)

@ The starting point is on the
near home input.

@ The starting point is
between the near home
input and limit (-) input.

@ The starting point is on the
limit (-) input.

Limit (-) input

Z phase

Near home input

1 m | Home return |
1

deceleration time  Target speed
I +—
1 Home return creep speed

Home return direction ¢———

Limit (+) input

Home return creep speed

Limit stop

deceleration ti%

Home return creep speed

<
|
|
|
T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
]
!
|
|
!

Target speed

Home return creep speed

Home return
I decelerationitime
1 I

1 t 1
- v\ | i
1 T T T
\: | [ |/ |
L Loy Target speed pi” Home return
1 : : : : deceleration} time
1 [ 1 1
Temporary stop

H DOG method 4 (Based on back end)

e The trailing edge of a near home input (HOME) is detected and it is set as a home position.

e After the trailing edge of a near home input (HOME) is detected, the deceleration stop is
performed in the home return deceleration time. After reversing, the near home input
(HOME) is searched at a home return creep speed, and the operation stops at a detected

position.

@ The starting point is
between the near home
input and limit (+) input.
(including the starting point
on the limit (+) input)

@ The starting point is on the
near home input.

@ The starting point is
between the near home
input and limit (-) input.

@ The starting point is on the
limit (-) input.

Limit (-) input

'
Home return creep speed

Home return direction ¢————

Near home input

Target speed

Limit (+) input

Home return creep speed

Home return
deceleration time

N

:
|
|
v
|
:
|

r\Home return creep speed

Target speed

1
l
[
1
I
1
[
1
|
l
!
r
]
1
1
1
1
1
1
|

P
i
1
1
1

deceleration time '

i
:/:ome return
|
|
1

+—\Home return cree;la speed
1

N\

]
l
Home return

Target speed

|
|
| 1
' deceleration time |
I ]
| 1
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11.1 Types of Home Return

This figure shows the case that the movement toward the home return direction is started.

B Limit method 1 (Limit signal + Z phase)

e Reverses after detecting the leading edge of the limit switch on the opposite side of the
home return direction. After that, the operation stops at the first leading edge of the home
position (Z phase). It is set as a home position.

e |n the case of the limit method 1, the operation stops once in the home return deceleration
time after the detection of the trailing edge of the limit input as the home return positioning
control mode (Method33/34) of Servo Amplifier A6B/A5B is used. The home position is
searched at a home return creep speed again, and the operation stops when the leading
edge of the first home position (Z phase) is detected.

e The home return positioning control mode (Method33/34) of Servo Amplifier AGB/A5B is a
mode to detect an index pulse as a home position. The home return direction of Method33 is
the - direction, and that of Method34 is the + direction.

Limit (-) input

Home return direction ¢——

Limit (+) input

Z phase

[}
[}
1
' 1
) Home return creep speed !

@ The starting point is any
points other than the limit

(+) input.

I

I

I

I

I

!

I : N
: | Target speed ! ‘: Home return
: ol
| 1
I

I

1

I

I

1

) deceleration time
Home return creep spee:

v

@ The starting point is on the el =
limit (+) input. ! :
[}

B Limit method 2 (Limit signal)

Detects the leading edge of the limit switch in the home return direction and stops. It is set as a
home position.

Home return direction ¢—————

Limit (-) input Limit (+) input
Limit stop : Home switch
| \

@ The starting point is any deceleration time /| Home return creep speed
points other than the limit

(-) input.

Home return creep speed
@ The starting point is on the ~

>
limit (-) input. \E{(speed

B Phase Z method

The home position is searched at a home return creep speed from the current position to the
home return direction, and the operation stops at the leading edge of the first home position (Z
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11.1 Types of Home Return

phase). For the Z phase method, the home return positioning control mode (Method33/34) of
Servo Amplifier A6B/A5B is used.

e The home return positioning control mode (Method33/34) of Servo Amplifier AGB/ASB is a
mode to detect an index pulse as a home position. The home return direction of Method33 is
the - direction, and that of Method34 is the + direction.

Home return direction ¢——

Z phase
[ ]

Home return creep speed

v LY

B Stop-on-contact method 1

Stops by a mechanical stopping mechanism such as a stopper. A position when the stop-on-
contact time (ms) elapses at a torque value larger than "Stop-on-contact torque value (%)" set
in the axis parameter of CMI is regarded as a home position.

Home return direction €———

Home return creep speed

y Y.

Stopper, etc.

B Stop-on-contact method 2 (Stop-on-contact + Z phase)

Performs the reverse operation after the stop by a stopper and stops at the position where the
first home position (Z phase) is detected although the operation is similar to the stop-on-contact
method. This position is set as a home position.

Home return direction

[] D

Z phase

Home return creep speed

*.

v
Ty 4

Stopper, etc.

B Data set method
The current value is set as a home position.

ﬁ Home position (= Current value)
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11.1 Types of Home Return

g1 Info. )
e For details of the connections of over limit switches and near home switches, refer to
"4.5 Connection of Limit and Near Home Switches".
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11.2 Operation of Home Return

11.2 Operation of Home Return

In this example, the leading edge of the first home position (Z phase) is set as a home position
after the detection of the leading edge of a near home input (HOME). Select "DOG method 1".

Home return

: Table
|: : Ball screw [ :I :|
(-) side Ej Near home switch (+) side
z pHase

B Settings

Item Setting example
Return setting code 0: DOG method 1
Return direction 0: Limit (-) direction
Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms

Target speed 10000 pps
Return creep speed 1000 pps

B Operation diagram

Target speed

Home return creep speed

= > >

L2

\/E :

! % 1 !

' 1 '

H ! H

i |_I— v

Near home (HOME) : ! :
H |

Z phase : | | : ! |

H | '
V 1
Home return start request —I_:-l .

H | H

BUSY flag 4 ! : L

H 1 H

' 1 1l

Home return done flag 1 -
1
1

Temporary stop

B Operation of input control/output control signals

e \When the home return request (corresponding bit allocated to UM00198 to UM0019D) turns
on by a user program, the home return will start. The home return request will be enabled at
the edge where the contact turns on.

e The BUSY flag (corresponding bit allocated to UM00090 to UM00095), which indicates that a
requested operation is being controlled, will turn on when the control starts, and it will turn off
when the operation completes.
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11.2 Operation of Home Return

e The home return done flag (corresponding bit allocated to UM0009C to UM0O00A1), which
indicates the completion of operation, will turn on when the current operation is completed,
and it will be held until the next positioning control, JOG operation, or home return starts.

B Allocation of unit memories

Real axis Virtual axis
Signal name Axes Axes Axes Axes
Axes 116 |17 45 33-48 49-64 Axes 116 11745
Home return start request UM00198 |UMO0199 | UMOO19A |UMO019B |UMO0019C | UM0019D
BUSY flag UMO00090 | UMO0091 | UMO0092 |UMO0093 |UMO0094 | UM00095
Home return done flag UMO0009C | UMO0009D | UMOOO9E | UMOOO9F | UMOOOAQ | UMOOOA1

(Note 1)  Flags or request signals for 16 axes are allocated to each unit memory (1 word) in the above table.

When the value of each bit is 1, it turns on. When the value of each bit is 0, it turns off.
bit no. 15 0
\

87
I‘IIIIIII‘I‘IIIIII

AXISNO. 1Ge © ¢ ¢ ¢ ¢O 8 o o 0 o o o 1
320 ¢ 0 0 0 025240 o o o o 017
48 e o o o o 041400 o o o o ¢33
G4 e o o oo 657560 o o o o 049

gl Info. )

e In the case of the DOG method 1, the operation stops once after the detection of the leading
edge of a near home input (HOME) as the home return positioning control mode (Method33/34)
of Servo Amplifier A6B/A5B is used. The home position is searched at a home return creep
speed again, and the operation stops when the leading edge of the first home position (Z
phase) is detected.
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11.3 Sample program

11.3 Sample program

11.3.1 Sample Program (Home Return)

The operation for starting the home return operation is mainly divided into five steps on a user
program.

e Read flags stored in the unit memories (input control area).

e Control the Servo ON/OFF.

e Check the condition if the control of each axis can be started.

e Confirm the condition and start the home return.

e \Write operation results in the unit memories (output control area).

e The below sample program is for activating the home return of the axis number 1 for the FP7
MC Unit installed in the slot number 1. To simplify the explanation, the part related to the home
return operation is extracted.

B Contents of sample program

Co i
. Description

Read flags indicating states from the input control area of the unit memories (UM) to arbitrary areas (WR).
Read flags such as connection confirmation flag, servo lock flag, busy flag, and error annunciation flag.

M

(2) | Servo ON/OFF control program

(3) | Check required conditions and replace it with the start enabled flag (R110) in the program.

(4) | Home return start program.

Write flags to the output control area of the unit memoires (UM) from arbitrary area (WR) where the start
(5) | conditions are written.

Home return start

gl Info. )
e Parameters related to the home return operation are set in the axis parameter of CMI.Refer to
"5.2.4 Axis Parameters (Operation)".
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11.3 Sample program

B  Sample program
SR14 X100
— | ['BKMV.US [S1:UM00086]S1:UM00089]  WR106 H
Istscan OFF  Link éfgr?nectiqn é%_n,r?ection E)_gr?necliqn
establish- confirmation confirmation confirmation
ment L T BKMV.US [S1:UM0008A[S1:UM0008D] WR110 H
1-16 19-64 1-16
Servo lock Servo lock Servo lock
L[ BKMV.US [S1:UM00090[S1:UM00095]  WR116
1-16 Virtual 17-32 1-16
BUSY BUSY BUSY
L——{ BKMV.US [51:UM000BA[S1:UMO00OBF| WR158 H
1-16 Virtual 17-32 1-16
| Error annunciation Error annunciation Error annunciatiop ]
Servo ON/OFF control program
A
X100 X104 R1060 R1100 R1580 R110
| | /I | | | | | A e\
I 171 11 10 171 1\
Link Tool Axis 1 Axis 1 Axis 1 Error Axis 1 Start
establish  operation Connection Servo lock annunciation enabled
~ 1 -ment confirmation
R300 R110 R1160 R4240
_| I_( DF y—1 d O
Axis 1 Home Axis 1 Start Axis 1 Busy Axis 1
return start enabled Home return
R421—0 start request
I
Axis 1
Home return
start request
SR14 X100
— — | "BKMV.US | WR424 | WR429 [s1:UM00198HH @
1stscan OFF  Link 1-16 Virtual 17-32 1-16
establish Home return Home return Home return
-ment start request start request start request

| @

®

11.3.2 Precautions on Programming

Precautions on programming

If any value such as a home return setting code, acceleration time, deceleration time, target
speed or creep sped is out of the specified range, a setting value error occurs at the time of

startup.

For the home return methods which are based on the home position (Z phase) (i.e. DOG
method 1, DOG method 3, Limit method 1, Z phase method and Stop-on-contact method 2),
the operation after shifting to the creep speed is controlled by servo amplifier. Therefore, the

stop request made by FP7 MC Unit is invalid.

e Unit memory numbers allocated to flags and start requests vary depending on axis numbers.
The specified slot number varies depending on the installation position of the unit.

11-12
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11.3 Sample program

B Operation at over limit input (Limit is Enabled)

Condition Direction | Limit status Operation
Over limit input (+): ON Executable
Forward
When Home return Over limit input (-): ON Executable
operation is executed Over limit input (+): ON Executable
Reverse
Over limit input (-): ON Executable
During Home return Forward Over limit input (+): ON Automatic reverse operation
operation Reverse Over limit input (-): ON Automatic reverse operation

WUME-FP7MCEC-09
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12.1 Type of Stop Functions

12.1 Type of Stop Functions

12.1.1 Type of Stop Functions

e The following seven stop operations are available.

e The system stop, emergency stop, deceleration stop, and pause will be effective when

allocated request signals turn on by user programs.

e The limit stop, software limit stop, and error stop will be effective when corresponding

conditions are established.

B Type of stop operations

Name Time chart

Occurrence condition and operation

A

System
stop E

Once a system stop request (YO0) turns on,
the operations of all active axes will stop.

Stops in the deceleration time of 1 ms.

Limit stop
—>

Limit stop

Once a limit + input and limit - input turns on,
an active operation will stop and the operation
of corresponding axes will stop. Axis
parameter>Basic setup>Limit switch
should be set to "A: Enabled".

Performs a deceleration stop in the "limit stop
deceleration time" specified in the axis
parameter.

Soft limit
stop

o

Error stop

Error stop deceleration time

When the software limit function is effective,
an active operation will stop and the
corresponding axes will stop when it exceeds
the range of the software limit.

Performs a deceleration stop in the "error stop
deceleration time" specified in the axis
parameter.

When a unit error occurs, the operation of
corresponding axes (all axes or axis in which
the error occurs) will stop.

Target axes vary depending on the selection
of the parameter "MC common settings" >
"Operation when an error occurs".

Performs a deceleration stop in the "error stop

deceleration time" specified in the axis
parameter.

12-2
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12.1 Type of Stop Functions

Name Time chart

Occurrence condition and operation

Emergency stop deceleration time

—>

Emergenc
y stop

e \When an emergency stop request
(corresponding bit allocated to UM001BO to
UMO001B5) turns on an active operation will
stop and the operation of corresponding axes
will stop.

e Performs a deceleration stop in the
"emergency stop deceleration time" specified
in the axis parameter.

Decelerat

Deceleration time

ed stop
(Note 1)

A 4

e \When a deceleration stop request
(corresponding bit allocated to UM001B6 to
UMO001BB) turns on an active operation will
stop and the operation of corresponding axes
will stop.

e Performs a deceleration stop in the
deceleration time specified for the active
positioning operation.

Pause
(Note 1)

Deceleration time

e When a deceleration stop request
(corresponding bit allocated to UM001B6 to
UMO001BB) turns on an active operation will
stop and the operation of corresponding axes
will stop.

e Performs a deceleration stop in the
deceleration time specified for the active
positioning operation.

e Once a deceleration stop signal turns off, the

Stop is cancelled. =

\4

deceleration stop will be canceled and the
stopped control will restart.

(Note 1)  The deceleration stop and pause operations are switched by the "12.2.1 MC common settings"
parameter or the system operation setting area of unit memory by user programs.

H Allocation of I/O numbers

Signal name

1/0 no.

System stop

YO

(Note 1)  The I/O numbers in the above table show relative addresses based on the base word number. The 1/0
numbers actually used vary according to the slot number where the unit is installed and the starting

word number.

B Allocation of unit memories

Real axis Virtual axis
Signal name Axes Axes Axes Axes
Axes 1-16 | 4732 33.48 49-64 RS e
Emergency stop UMO001B0O | UMO001B1 UMO001B2 |UMO001B3 |[UMO001B4 |UMO001B5
Decelerated stop uUuM001B6 |UMO001B7 |UMO001B8 |UMO001B9 |UMOO1BA |UMO0O01BB

(Note 1)  Flags or request signals for 16 axes are allocated to each unit memory (1 word) in the above table.
When the value of each bit is 1, it turns on. When the value of each bit is 0, it turns off.

WUME-FP7MCEC-09
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12.1 Type of Stop Functions

bit no. 15 87 0

AXISNO. 16 ¢ o ¢ ¢ ¢ 6O 8 o o o 0 o o 1
326 o 000 625240 ¢ o o o o 17
48 e o o o o ¢4140e o o o o ¢33
G4 e o o o 0 657560 ¢ o o o 049

12.1.2 Characteristics of Pause Function

e The pause function is a function to temporarily stop the control in operation. The pause
function is used by switching between the pause and deceleration stop functions.

e The pause function is used to perform the deceleration stop in the deceleration time of an
active control when a deceleration stop request (corresponding bit allocated to UM001B6 to
UMOO01BB) turns on. After that, the stopped state will be kept while the deceleration stop
request is on, and the control in the stopped state will be restarted when the deceleration
stop request turns off.

e The deceleration stop and pause can be switched by setting the "MC common settings"
parameter using the tool software. Or the deceleration stop and pause can be switched by
rewriting the unit memory (deceleration stop operation: UM0261D) in the system operation
setting area using a user program.

. Unit memory Defaul —_
Axis no. No. (Hex) Name t Description R (W

Specify the operation when setting the
deceleration stop request signal to “Active”
(from off to on).

0: Deceleration stop
e When performing the repeat operation,

stops after reaching E-point that is
targeted for the repeat operation.
1: Pause
Performs the deceleration stop, and
restarts the positioning operation when

turning “Deceleration stop request signal”
to off from on.

Deceleration
stop operation

Also, performs the same operation as the
deceleration stop in all states except
during the positioning operation.

When performing the repeat operation,
stops after reaching E-point that is
targeted for the repeat operation, and
restarts the positioning operation when
turning “Deceleration stop request signal”
to off from on.

If a system stop or emergency stop is
executed while the positioning unit is
paused, the pause state will be canceled
and the operation will not restart with the
deceleration stop request signal is
canceled (turned off).

- UM 0261D

12-4 WUME-FP7MCEC-09




12.1 Type of Stop Functions

g Info. )
e The deceleration stop cannot be executed when using the pause function. Use the emergency
stop function to execute the stop operation when using the pause function.
e The pause function is available only when performing the automatic operation (positioning
control). During a manual operation (JOG operation/home return), it is the same operation as a
deceleration stop.

e The pause function keeps the stopped state as well as other stop functions when a
deceleration stop request signal is on. If executing the emergency stop or system stop in
paused state, the pause will be canceled and the state will change to the one of the emergency
stop or system stop.

e When switching the unit memory (deceleration stop operation in the system operation setting
area: UM0261D) using a user program, all axes should be stopped. While any axis is
operating, the switching between the deceleration stop and pause will not be executed even if
the value of the unit memory is changed.

12.1.3 Stop Operation During Interpolation Control

e For executing the emergency stop, deceleration stop, or pause, turn on a request
corresponding to the smallest axis number in an interpolation group.

e In the case of limit stop, software limit stop or error stop, the stop operation will start once a
corresponding condition is established on one of axes in an interpolation group.

12.1.4 Stop Operation During Synchronous Control

g1 Info. )
e For details of the stop operation during synchronous control, refer to "9.2 Settings for Master
and Slave Axes" and "9.3 Start and Cancel of Synchronous Control".
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12.2 Settings Related to Stop Function

12.2 Settings Related to Stop Function

12.2.1 MC common settings

e An operation when an error occurs is specified in the "MC common settings" dialog box.
e Specify the items in Parameter>MC common settingsof CMI.

f'/MC common settings xl

Setting

All nodes participetion wait time (s}
Operation when an error occurs
Deceleration stop operation

MC cperation RUN->PROG. operation

Error alarm to CEU unit

Extend monitor walue

Tool operation monitoring time (s)

Node address discrimination method
EtherCAT communication EtherCAT communication cycle {usz)
Revision check
EC packet monitor request flag setting

Debug function
Execute EC Packet Momitor after Dower ON

Threshold of the number of times of PDO error judgement

Interpolation cperation control P point operation

3

&0
L1l axes stop
Deceleration stop E
Deceleration stap
Allow directional shifc
1 ward

10
Follew the setting value of StationBddress.
500
Disabled
Disabled
Not sxecuted [~]

continuance

Parameter name Default Description
The operation performed when an error occurs in axes (nodes)
connected to the network is set.
All axes operations stop.(Note 1)
Operation when an error | . " All axes stop The operations of normal axes stop in the
occurs axes stop deceleration time activated when an error
occurs.
Normal axis The operation of the axis an error occurred
operation stops. The operations of normal axes

continue.

Decelerated
stop

Deceleration stop
operation

The operation when the deceleration stop request of unit
memories (output control area) turns on is set.

Deceleration stop / Pause

The operation when the operation mode of CPU unit changes
from RUN to PROG is set.

Operation

continuance
Decelerated

The operation of each axis continues.

RUN->PROG. operation

stop Each axis decelerates and stops in a

Decelerated stop | specified deceleration stop time in the current
control mode.
Immediate sto Each axis decelerates and stops in a
P specified emergency stop deceleration time.
Set the method of notifying errors to the CPU unit. The operation
mode of the CPU unit when an error occurs is set from CPU
) configuration>Unit error in FPWIN GR7.
Error alarm to CPU unit Yes

Yes Announces errors to the CPU unit.
None Not announce errors to the CPU unit.

12-6
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12.2 Settings Related to Stop Function

(Note 1)  When setting "All axes stop", normal axes will stop once when an error occurs in the JOG/inching
operation, however, if the JOG operation request is on after they stopped, the JOG/inching operation
will start again. Create a user program to use the error annunciation flag as an interlock signal to stop
the JOG/inching operation.

12.2.2 Axis Parameter

The time of a stop operation is specified in the axis parameter setting menu.
Specify the items in Parameter>Axis parameter settings>Stop function setting of CMI.

"Axis parameter settings |

JOG operation - Inching movement

Emergency stop deceleration time (ms)

Stop function setting Limit stop deceleration time (ms)

Error stop deceleration time (ms)

Item Default Description

Eer?czzg?:t?gnstti?'r?e 100 ms Set the deceleration time at the time of emergency stop. 0 to 10000 ms
l_i::;t stop deceleration 100 ms Set the deceleration time at the time of limit stop. 0 to 10000 ms

tI?rrr:Zr stop deceleration 100 ms Set the deceleration time at the time of error stop. 0 to 10000 ms
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12.3 Operation During Stop

12.3 Operation During Stop

Operation during stop

The stop request for the system stop is performed by turning on an output signal (YO0) in the
I/O area. The stop requests for the emergency stop, deceleration stop and pause are
performed by turning on the bits allocated to the unit memories (UM) area.

The stopped state is held while each request signal is on until each of them turns off. Any
operation cannot be activated in the stopped state. It is also the same in the cases of limit
stop, software limit stop and error stop.

Priority of stop operations

When stop control requests are made simultaneously, the stop operations are executed
according to the following priority.

System stop > Limit stop > Software limit stop > Error stop > Emergency stop > Deceleration
stop

Dwell time setting

e The dwell time setting is invalid in the stop operations regardless of operation patterns.
e However, the dwell time setting is valid in the positioning operation after a pause.

Flag processing

e In the case of system stop, the busy flag turns off and the operation done flag turns on.
e In the cases of emergency stop, limit stop, software limit stop, error stop and deceleration

stop, the busy flag turns off and the operation done flag turns on after the completion of
deceleration.

Current value coordinate

e Even in a stop operation, the current value coordinate area is always updated.
e After the emergency stop, limit stop, software limit stop, error stop, deceleration stop or

pause, deceleration is performed in each specified deceleration time, and values at the time
of stop are stored.

In the case of system stop, the value at the time of stop is stored.

Operation when home return operation is performed

For the home return methods which are based on the home position (Z phase) (i.e. DOG
method 1, DOG method 3, Limit method 1, Z phase method and Stop-on-contact method 2),
the home return operation after shifting to the creep speed is controlled by the servo
amplifier A6B/A5B. During this operation, the high-order PLC (FP7 MC Unit) cannot control
the operation. Please design and evaluate the system to avoid any danger even after shifting
to the creep speed.

12-8
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13.1 Software Limit

13.1 Software Limit

The system is designed to mechanically set the limit (+) and limit (-) to restrict the moving range
of a motor.

Separately from the mechanical limits (+) and (-), the software limit is a function to add the limits
on software for the absolute coordinate managed within the unit. As the software limitis a
function for the protection of motors and servo amplifiers, it is recommended to set them to the
values within the range of the mechanical limits (+) and (-) as below.

Limit (-) Table Limit (+)
| I

U Ball screw U

(-) side - D X
Lower limit value of Upper limit value
software limit of software limit

When exceeding the setting range of the software limit (upper and lower limit values), an error
occurs, and the deceleration stop is executed. It is necessary to clear the error and move the
motor into the range of the software limit using an operation such as JOG operation after the
stop.

(+) side

Table The table can move within the setting

4* ——  range of the software limit.

| | |

(-) side ﬂ (+) side

Lower limit value of

software limit
Whether the software limit is set to be available or not can be specified individually for the
positioning control, JOG operation and home return each. For example, it is possible to set the
limit software to be invalid only in the home return operation.
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13.2 Current Value Update

13.2 Current Value Update

The current value update is a function to set the "current value after unit conversion" stored in
the unit memories within FP7 MC Unit to an arbitrary value.

e A value is set in the current value update coordinate area (UMO0O5A0 to UMOO065F) in the unit
memories as a current value using a user program.

e \When the bit of the target axis in the current value update request area (1 word) is set to 1,
the FP7 MC Unit reads the preset value of the target axis and uses it as the current value.
The axis whose bit in the current value update request area is set to 1 executes current
value update processing, so any bit other than the bit of the target axis must not be set to 1.

Example) If current value update requests for Axes 1 and 8 are separately issued in
UMO00590 (Axes 1 to 16) and UM00591 (Axes 17 to 32):

» Do not execute current value updating for Axis 8 (UM00590_bit7 = 1) while current value
updating for Axis 1 (UM00590_bit0 = 1) is being executed.

» Do not execute current value updating for Axis 1 (UM00590_bit0 = 1) while current value
updating for Axis 8 (UM00590_bit7 = 1) is being executed.

e Before issuing a current value update request, always check that all bits in the current value
update request area (1 word) are set to 0. To issue current value update requests for multiple
axes included in the same current value update request area (1 word), simultaneously set
the respective bits corresponding to the target axes for update requests to 1.

Example) If current value update requests for Axes 1 and 8 are simultaneously issued in
UMO00590 (Axes 1 to 16) and UM00591 (Axes 17 to 32):

» Simultaneously set the current value update request for Axis 1 (UM00590_bit0) and the
current value update request for Axis 8 (UMO00590_bit7) to 1.

e Current value update processing is executed for axes included in different current value
update request areas even if their bits are simultaneously set to 1.

Example) If current value update requests for Axes 1 and 24 are separately issued in
UMO00590 (Axes 1 to 16) and UM00591 (Axes 17 to 32):

* Current value updating for Axis 24 (UM00591_bit7 = 1) can be executed while current
value updating for Axis 1 (UM00590_bit0 = 1) is being executed.

» Current value updating for Axis 1 (UM00590_bit0 = 1) can be executed while current value
updating for Axis 24 (UM00591_bit7 = 1) is being executed.

e The "current value after unit conversion" of each axis information area is changed to the
specified current value by turning on the bit of a target axis in the current value update
request flag area (UM00590 to UM00595).

B Program example

When changing the current position of the 1st axis to 100,000, the following figure shows a
program to preset an arbitrary value "K100000" in the current value update area in the unit
memories and update the value for the current value after unit conversion of 1st axis.

RO
< DF ) [ mv.sL | K100000 [S1:UMO05A0

[ mMvus | H1 [S1:UM00590
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13.2 Current Value Update

i Info. )
e The "current value after unit conversion" area in the unit memories is updated by the "current
value update" function. Values in the "AMP current value" area are not updated.
e An integer equivalent to the current value after unit conversion is set to the unit memories.

Example) When the unit is um (0.1 um), set to "10000" for making it be 1000.0 um.

B Current value update data area (Unit memories)

Axis e Defaul o
v memory Name t Description
: No. (Hex)
Axes UM 00590 Only when the corresponding bit for each axis changes to 1 from 0,
1-16 the current value coordinate controlled by FP7 MC Unit are
changed to the current value update coordinate. After the change,
'?;9352 UM 00591 FP7 MC Unit clears the corresponding bits to 0 automatically.
Axes 00592 bit Name Description
33-4g | UM 005 : ) )
0 Axis 1+16n: Current value | 0: No change
AXes | M 00593 update request 1: Update the current value
49-64 1 Axis 2+16n: Current value | after unit conversion of a
Virtua update request target axis
| axes | UM 00594 2 Axis 3+16n: Current value
1-16 update request
3 Axis 4+16n: Current value
update request
4 Axis 5+16n: Current value
update request
5 Axis 6+16n: Current value
update request
Current 6 Axis 7+16n: Current value
value update request
HO
update
request 7 Axis 8+16n: Current value
update request
8 Axis 9+16n: Current value
update request
Virtua .
9 Axis 10+16n: Current value
| axes | UM 00595
17-32 update request
10 Axis 11+16n: Current value
update request
11 Axis 12+16n: Current value
update request
12 Axis 13+16n: Current value
update request
13 Axis 14+16n: Current value
update request
14 Axis 15+16n: Current value
update request
15 Axis 16+16n: Current value
update request

13-4 WUME-FP7MCEC-09



13.2 Current Value Update

. Unit
‘:‘;_'s memory Name Pefaul Description
No. (Hex)
UM 005A0 Stores the coordinate value to be preset as the current value after
Axis 1 |- UM unit conversion.
005A1 Range: -2,147,483,648 to 2,147,483,647
UM 005A2 The ranges vary depending on the unit settings as below.
Axis 2 | - UM pulse: -2,147,483,648 to 2,147,483,647 pulses
005A3 pm (0.1 pm): -214,748,364.8 to 214,748,364.7 um
_ _ S;Lree”t um (1 pm): -2,147,483,648 to 2,147,483,647 um
Virt update KO inch (0.00001 inch): -21,474.83648 to 21,474.83647 inches
| ;X?Sa UM 00620 | coordinate inch (0.0001 inch): -214,748.3648 to 214,748.3647 inches
1 - UM 00621 degree (0.1 degree): -214,748,364.8 to 214,748,364.7 degrees
i _ degree (1 degree): -2,147,483,648 to 2,147,483,647 degrees
An integer equivalent to the current value after unit conversion is
Virtua | UM 0065E set to the unit memories.
laxis |-UM Example) When the unit is pm (0.1 pm), set to "10000" for making it
32 0065F be 1000.0 pm.
(Note 1)  Request signals for 16 axes are allocated to each area (1 word) of current value update request.
When the value of each bit is 1, it turns on. When the value of each bit is 0, it turns off.
N I
\ |1 \
AXISNO. 16¢ o ¢ ¢ ¢ ¢9 8 e o o o o o 1
320 ¢ 0 06 0 625240 ¢ o o o 017
48 e o o o o 041400 o o o o ¢33
B4 e o o ¢ ¢ 657500 o o o o 049
(Note 2)  As for the unit memory in which the current value update coordinate is set, 2-word area is allocated for

each axis.

WUME-FP7MCEC-09
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13.3 Home coordinates

13.3 Home coordinates

The home coordinates is a function to set the coordinates after the home return processing to

arbitrary values.

e The coordinates after the home return processing can be set in the "Axis parameter settings"
dialog box of CMI or user programs.

e Set coordinates become the home coordinates by executing the home return for target axes.

B Setting of home coordinates

The home coordinates can be set for each axis in the "Axis parameter settings" dialog box of

CMI.

= Project[20160728.cmi]
- Axis setting

Axis change setting
[=-Synchronous parameter settings
Axis 12

Axis 2

Axis 3

Ais 4

Ais 5

Axis 6

AXIS 77

Axis 8:

Axis 0

Axis 100

Axis 11

Axis 1

Home return setting

B  Program example

Actual speed judgement

N: Disabled N: Disabled

Actual speed judgemnet value (rpm)

5000 5000

Return setting code

Home position proximity logic

0:00G mechod 1 (Ba: [
0:Normal Open (2 o

0:D0C method 1 (Ba: (@
0:Normal Open (2 cc

Stop-on—contact torque value (%) |

100 100/

Stop-on-contact judgment time (ms) |

100| 100| |

Return direction

0:Limit (-} directi [ 0:Limic (-} direct: @

Return acceleration time
Return deceleration time
Return target speed

Return craep speed

100 100

100 100
1000 1000
100 100

0 0

When the current value of the first axis is returned after the home return, the current value after
system conversion of the first axis is read and set as home coordinates, and the home return is

requested.
RO
— HDF) [T MV.SL [ stumozess | DT100 H
Current value Firsttime current
after unit value after unit
conversion conversion
[ mvsL [st:umo2es6] DT102 H
Current value Second time
after unit current value after
SRB conversion unit conversion
H cvpsL | DT100 | DT102 f— mvsL [ orio | DT104 H
Firsttime Second time = Firsttime current Current value after
current value  current value value after unit  unit conversion
after unit after unit SRB conversion
conversion - conversion MV.SL _ [S1:UM02656] DT104 H
= Current value after Current value after

unit conversion unit conversion

B Home coordinates area (Unit memories)

. Unit
e memory Name st Description
no. t
No. (Hex)
UM 0328E Set the home coordinates to be set after the completion of the
Axis 1 |- UM home return.
0328F Range: -2,147,483,648 to 2,147,483,647
_ _ The ranges vary depending on the unit settings as below.
UM 0330E ?c?czrr];nates KO pulse: -2,147,483,648 to 2,147,483,647 pulses
Axis 2|~ UM pm (0.1 um): -214,748,364.8 to 214,748,364.7 ym
E)330F pum (1 pm): -2,147,483,648 to 2,147,483,647 pm
inch (0.00001 inch): -21,474.83648 to 21,474.83647 inches
B ) inch (0.0001 inch): -214,748.3648 to 214,748.3647 inches
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13.3 Home coordinates

. Unit
Ll memory Name stz Description
no. t
No. (Hex)
. UM 0520E
Axis
64 |-UM
0520F
_ - degree (0.1 degree): -214,748,364.8 to 214,748,364.7 degrees
Virtua | UM 0528E degree (1 degr.ee): -2,147,483,648 to 2,147,483,6.47 degree.s .
| axis An integer equivalent to the current value after unit conversion is
1 E)gzl\gF set to the unit memories.
Example) When the unit is pm (0.1 pm), set to "10000" for making it
- - be 1000.0 pm.
Virtua | UM 0620E
laxis |-uUM
32 0620F
(Note 1)  As for the unit memories in which the home coordinates are set, 2-word area is allocated for each
axis.
(Note 2) The difference between the unit memory number of the target axis number and the unit memory

number of the adjacent axis number is H80 (for 128 words).

g1 Info. )
e An integer equivalent to the current value after unit conversion is set for home coordinates.
Example) When the unit is ym (0.1 um), set to "10000" for making it be 1000.0 pm.

WUME-FP7MCEC-09
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13.4 Movement Amount Automatic Check

13.4 Movement Amount Automatic Check

The movement amount automatic check function is used to check if axes are operating in
conformity to command values. The check function is used to generate an error or warning on
the FP7 MC Unit side when the difference (deviation) between the command value and the
current value after unit conversion controlled in FP7 MC Unit exceeds a set movement check

value.

e The movement amount automatic check is set in the Axis parameter settings menu of CMI.

Movement check values can be set by respective axes.

e \When an error occurs, the operation will stop in the "error stop deceleration time", and an
operation cannot be executed until the error is cleared. When a warning occurs, only the

occurrence of warning will be informed, and the operation will continue.

B Parameter setting by CMI

Control Motion Integrator
File Edit View Online Debug Parameter Help

NEEANS an, Ke P de ®

Project tree » I x
= Projeci[Untitled]
Axis setting

‘ Axis change setting Ruxiliary output Delay ratio (%} [

Axis parameter settings x %
is

=8 Bl =)

ol

Axis parameter settingy Movement check operat: 2: None

2: None

Synchronous parameter settings
Axis 12
Axis 2:
Axis 3: Monitor setting
Axis 4:
Axis 5:
Axis 6 tu {rpm)

ue (pulse)

K: Disabled

N: Disabled

10000
B ¥: Disabled
500.0
N: Disabled
2000

Axis 8:
Axis 9:

Axis T Return secting code 0:00G method 1 (Based on fron (@ 0:D0G method

L Home position proximity logic 0:Nermal Open (2 centact) 0:Normal Oper

Stop-on—contact torque value (%)

Axis 10:

100/ |

Parameter name Default Description

M t check ti 2:N
ovement check operation one 0: Error, 1: Warning, 2: None

Select the operation when exceeding the movement check value.

Movement check value 10000 operation.
(pulse) For 1 word: Range: 0 to 65535

For 2 words: Range: 0 to 2147483647

Set the threshold for the movement amount automatic check

i Info. )
e For details of errors and warnings, refer to "15 Troubleshooting".

B Operation of movement amount automatic check function

The movement amount automatic check function is activated by the following procedure during

all operations.

communication period.

(1) | Stores command values for AMP in FP7 MC Unit simultaneously when starting an operation for each

movement check value or not.

(2) | Compares the previous command value (stored in FP7 MC Unit) and the current value after unit
conversion for each communication period, and checks whether the difference (deviation) exceeds the set

(3) | Stores the current value held by FP7 MC Unit within FP7 MC Unit.

(4) | Subsequently, repeats the above (2) and (3).

13-8
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13.4 Movement Amount Automatic Check

B Position deviation monitor

The value (deviation) calculated by the movement amount automatic check function can be

confirmed by a ladder program.
For monitoring the position deviation, the following unit memory area is used.

Unit

Axis no. memory Name Description w
No. (Hex)

- The difference value between the value of the position

UM 0264E

1 gg\filztaltoi(r)‘n specified in FP7 MC Unit and the value of the position -
-UM 0264F fed back from the amplifier is stored.

(Note 1)  The above unit memory numbers are those for the axis number 1.

(Note 2)

To read position deviation, it must be read twice. For details, refer to "7.3.5 Reading 2-word Monitor

Values".

WUME-FP7MCEC-09
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13.5 Completion Width

13.5 Completion Width

It is used to set the timing to turn on the operation done flag allocated to the 1/0 of FP7 MC

Unit.

The operation done flag turns on when the AMP current value (UM02654 to UM02655) is in the
range of the +/- completion width (pulse) of the target command position after the completion of
the pulse command output. The completion width is monitored by FP7 MC Unit unlike the

position deviation of AMP.

The completion width function is set in the following unit memories.

Axis | Unit memory Defaul . ]
no. No. (Hex) Name t Unit | Description
Axis 1 | UM 03257
Axis 2 | UM 032D7 Specify the width of the completion of command operation.
bit Name Description
Virtua Completi When "0" is set, the
| axis gﬁe"é’fth uo ms completion width is not
1 time 15.0 | Completion width checked.
check time Range: 0 to 10,000 (ms)
- Any other settings will be
Virtua errors.
| axis | UM 061D7
32
Axis 1 UM 0325A
- UM 0325B
. UM 032DA Turns on the completion flag when the AMP current value
Axis 2 - UM 032DB [feedback value] becomes within this completion width after
the movement of a set amount during the positioning
control, JOG operation.
- Completi
IV;r)t(EJSa UM 0525A onwidth | Y10 pulse || pit Name Description
1 - UM 0525B Range: 1 to 2147483647
31-0 | Completion width | Any other settings will be
errors.
I\/:)t(?sa UM 061DA
32 -UM 061DB

13-10
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13.5 Completion Width

f[pps]

Completion width check starts.

Position command

t [ms]
Completion width
, check time |
< N
<« >

AMP current value

Completion A /
width N /

JAN

\VGRY
Busy ON Bus

(UM00090) OFF Y

Operation done ON Operation done
(UM00096) OFF
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13.6 Monitor Value Judgement

13.6 Monitor Value Judgement

This is a function to monitor the actual speed/torque of AMP and generate an error or warning
on the FP7 MC Unit side when it exceeds a set judgement value.

When an error occurs, the operation will stop in the "error stop deceleration time, and a next
operation cannot be executed until the error is cleared. When a warning occurs, only the

occurrence of warning will be informed, and the operation will continue.

The monitor value judgement function is set in the following unit memories.

Axis Unit
o memory Name Default | Unit | Description
: No. (Hex)
Axis UM 0325C The judgement values for torque monitor values and
1 execution speed of each axis can be set to announce
Axi errors or warnings.
o> |umo32DC - —
bit. Name Description
0: Disables the torque
Axis 0 Torque judgment |judgment value.
32 UM 041DC enabled 1: Enables the torque
judgment value.
) 0: Announces an error
Torque judgment |\ hen it is enabled.
1 value error/ ) )
. warning setting 1: Annpynces a warning
Monitor value Ho ) when it is enabled.
error setting -
0: Disables the actual
Actual speed speed judgment value.
2 judgment value
enabled 1: Enables the actual
Axi speed judgment value.
Xis
64 UM 051DC Actual speed 0: Announces an error
3 judgment value when it is enabled.
erro_r/warning 1: Announces a warning
setting when it is enabled.
4 Actual speed 0:0.1rpm
judgement (unit) | 1: Command unit/s
15-5 |- -
#2981 um 0325D
; Set the limit of the torque.
£ | um 0320D
bit. Name Description
Torque
judgement U5000 |0.1% Range: 0 to 5000
AXis | M 041DD | value Torque (0.0% to 500.0%)
32 15-0 |judgement ’ ’
value Any other settings will be
errors.
Axis
64 UM 051DD
Axis | UM 0325E Actual speed
1 UM 0325F judgement U5000 |1 rpm | Set the limit of the actual speed as integer.
value

13-12
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13.6 Monitor Value Judgement

Axis |Ynit

memory Name Default | Unit | Description
no.

No. (Hex)
Axis | UM 032DE
2 UM 032DF

bit. Name Description
Axis | UM 041DE Actual speed Range: 0 to 5000
32 UM 041DF 15-0 | judgement Any other settings will be
value errors.

Axis | UM 051DE
64 UM 051DF

13.6.1 Torque Judgement

This is a function to generate an error or warning when a torque value exceeds the torque
judgment value (UM0325D) when the monitor value error setting (UM0325C) is set to "H1
(Error annunciation)" or "H3 (Warning annunciation)".

The torque monitor values can be confirmed in the following unit memory area.

. Unit
':;'s memory Name Default | Unit | Setting range and description
. No. (Hex)
s 1um o264c
Returns the torque monitor values.
Axis
P UM 0266C bit. Name Description
Torque
Toquue monitor | 0.1% ||15:0 command ggg%e/ )0 to 5000 (0.0% to
; value ' R
xS |um0410D value
Although the torque command value is specified as an
absolute value, the monitor value is displayed like
Axis "-500.0 to +500.0" to indicate the direction.
64 UM 051DD

f[pps]

First speed Target speed

Torque judgement value

Error clear request ON
(UM001C8) OFF

Error annunciation ON
(UMOOOBA) OFF

Positioning start request ON
(UM00192) OFF

Busy ON
(UM00090) OFF

Operation done ON
(UM00096) OFF

Torque waveform

t[ms]

Error stop !
deceleration time

(/ﬂ_
1

Error occurrence

I Busy I

Operation done

WUME-FP7MCEC-09
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13.6 Monitor Value Judgement

B  Errors and Warnings

[Monitor value error setting (UM0325C): 0x1 (Error annunciation)]
Axis operation error [From 00F0 3000H]

Error o - Recov
T Warning name | Description Target ery Countermeasures
e Design the system so that the

) The torque value torque of the motor does not

3050H: Torque judgment | exceeded the spe_cmed Ea_ch o exceed the judgment value.
value error upper or lower limit axis .
value. e Check the torque judgment
value.

[Monitor value error setting (UM0325C): 0x3 (Warning annunciation)]
Unit warning [From 00B0O 0000H]

S Warning name | Description Target TEEm Countermeasures
code ery
e Design the system so that the

) The torque value torque of the motor does not

0050H: Torqge judgment | exceeded the speqﬂed Eaph o exceed the judgment value.
warning upper or lower limit axis .
value. e Check the torque judgment
value.

13.6.2 Actual Speed Judgement

This is a function to generate an error or warning when the actual speed exceeds the actual
speed judgment value (UM0325E to UM0325F) when the monitor value error setting
(UM0325C) is set to "0x4 (Error annunciation)" or "0xC (Warning annunciation)".

The actual speed can be confirmed in the following unit memory area. The confirmation areas
of actual speed values vary according to the setting of "Extend monitor value" in MC common
settings of CMI (shown below).
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13.6 Monitor Value Judgement

Control Motion Integrator
File Edit

DA™ a M F de T

View Oniine Debug Parameter Help

Project free

> X%

3 Project{Untitied]
& Axis setlings
Change axis
Axis parameter seftings
-1 Synchronous parameter settings
Ais 1
Axils 2:
Axis 30
Axils 42
|- Cam pattern settings
- Fositioning table settings
[Group 1]Axis 1.2
Axils 32
Auis 4:
W-Axis 1
V-Axis 2.
V-Axis 3
V-Axis 4.
{—Torgue limit settings
WG common seitings

- EtherCAT communication settings

[ 16-axis type FR7 Motion Control Uni

Setting

MC cperation

EtherCAT commmication

Tebug function

Guidance

Threshold of the mmber of times of DO error judgement

311 nodes participation wait time (s}
Oparstion when an error occnrs
Deceleration stop operstion
BUN->PROG. operation

Error alarm to CEU unit

/MC common settings x I—vx

[E=8 el ==

B1L a¥es stop

Deceleration stop

Deceleration stop

Yes

Interpolation cperation control P point operation

Extend monitor value
Tool operstion monitoring time (s)
Node address discrimination method
EtherCAT commmnication cycle [us)

Revision check

EC packet moniter request flag setving

Rllow directional

shift

1 word

L < Il <IL<]L<J <) < IS

Follow the setting value of ScationRddress.

500

Disabled

Disabled

Execute EC Packet Monitor after Power ON

Set EtherCAT communication error judgement threshold.
When the error accurs for the specified number of times consecutively, it is judged as EtherCAT communication ermor.
Sefting range: 1 to 10 (Default value: 3) times

Not executed

[

Own unit - Siof No.1 [Offine] | NUM

B  When "Extend monitor value” in the system operation setting area is set to 0

words

Unit
memory
No. (Hex)

Axis
no.

Name

Default

Unit

Description

Axis

1 UM 0264D

Axis

P UM 0266D

Axis

32 UM 02A2D

Axis

64 UM 02E2D

Actual speed |-

Returns the actual speed monitor values.

bit.

Name

Description

15-0

Actual speed

Setting range: 0 to 5,000

1 rpm

e *\When "Extend monitor value" in MC

common settings is set to "2 words", this
area is always "0".

However, if the setting of "Extend monitor
value" in the system operation setting area
is changed during operation, the changed
value is held.

Although the actual speed command value
is specified as an absolute value, the
monitor value is displayed like "-5000 to
+5000" to indicate the direction.

WUME-FP7MCEC-09
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13.6 Monitor Value Judgement

B  When "Extend monitor value” in the system operation setting area is set to 1

word
Axi Unit
XIS . ER

memory Name Default | Unit | Description
no.

No. (Hex)
Axis | UM 00770 Returns the actual speed monitor values.
1 UM 00771 . -

bit. Name Description

Axis | UM 00772 -

Setting range: 0 to

2 UM 00773 31-0 Actual speed 2.147.483 647

32 | UM 007AF 0.1rp . . . .

Actual speed m/ e * When "Extend monitor value" in MC
monitor value | 0 Com common settings is set to "1 word", this
[2word] mand area is always "0".
unit/s However, if the setting of "Extend monitor
value" in the system operation setting area
is changed during operation, the changed

Axis | UM 007EE value is held.

64 UM 007EF Although the actual speed command value
is specified as an absolute value, the
monitor value is displayed like
"-2,147,483,648 to 2,147,483,647" to
indicate the direction.

(Note 1)  To read an actual speed monitor value, it must be read twice. For details, refer to "7.3.5 Reading 2-

word Monitor Values".
f [pps]

Second speed Target speed
Actual speed jt it value

First speed Target speed

Error clear request ON
(UM001C8) OFF

>
' Errorstop *
deceleration time

t[ms]

A

Error annunciation ON
(UMO0OBA) OFF

Error occurrence

Positioning start request ON
(UM00192) OFF

Busy ON

(UM00090) OFF Busy

Operation done ON
(UM00096) OFF

Operation done

B  Errors and Warnings

[Monitor value error setting (UM0325C): 0x4 (Error annunciation)]
Axis operation error [From 00F0 3000H]

el Warning name | Description Target R Countermeasures
code ery
Actual speed e Design the system so that the
. The actual speed Each
3051H: | judgment value . . o actual speed of the motor does
error exceeded the specified | axis not exceed the judgment value.
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13.6 Monitor Value Judgement

Error . At Recov

code Warning name | Description Target ery Countermeasures
upper or lower limit e Check the actual speed judgment
value. value.

[Monitor value error setting (UM0325C): 0xC (Warning annunciation)]
Unit warning [From 00B0O 0000H]

Error Recov

Warning name | Description Target Countermeasures
code ery
. e Design the system so that the
Actual speed The monitored actual actual speed of the motor does
0051H: |judgment value | SPeed exceededthe | Each | not exceed the judgment value.
warning specified upper/lower | axis Check th twal 4iud ‘
limit value. ° valﬁg e actual speed judgmen
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13.7 Torque Limit

13.7 Torque Limit

FP7 MC Unit supports a function (torque limit) to change the maximum torque for the AMP in
real time.

The torque limit can be arbitrarily changed when this unit is operating. However, the torque limit
cannot be changed in the home return operation.

The specified torque limit value is used as the maximum torque during the torque limit
operation. Also, the torque limit cannot be set by the setting tool "Control Motion Integrator”
because it is a function that can be changed when the unit is operating. Data must be written
into the unit from PLC to perform the torque limit. The descriptions of the unit memories to
perform the torque limit are as follows.

Axis i Defaul
memory Name Unit Setting range and description
no. t
No. (Hex)
Axes UM 00720 Se? the"c?rresponding bits of axes for the torque
1-16 limit to "1".
';\;(3352 UM 00721 bit. | Name Description
A 0 Axes 1+16n Torque
Xes limit enabled
33.48 UM 00722
1 Axes 2+16n Torque
limit enabled
9 Axes 3+16n Torque
limit enabled
3 Axes 4+16n Torque
limit enabled
4 Axes 5+16n Torque
limit enabled
5 Axes 6+16n Torque
limit enabled
- Axes 7+16n Torque
Torque limit enable HO ) 6 limit enabled o
flag 0: Torque limit
7 Axes 8+16n Torque disabled
limit enabled 1 Torque limit
AXes | v 00723 enabled
49-64 8 Axes 9+16n Torque
limit enabled
9 Axes 10+16n Torque
limit enabled
10 Axes 11+16n Torque
limit enabled
1 Axes 12+16n Torque
limit enabled
12 Axes 13+16n Torque
limit enabled
13 Axes 14+16n Torque
limit enabled
14 Axes 15+16n Torque
limit enabled
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13.7 Torque Limit

. Unit
Axis memory Name Defaul Unit Setting range and description
no. t
No. (Hex)

bit. | Name Description

Axes 16+16n Torque

15 |limit enabled

Axis 1| UM 00724 Set the torque limit values.

Axis 2 | UM 00725 If "2000" is written in this area,

it operates with

"2000 x 0.1 =200 (%)" as the maximum torque.

Axis Torque limit value uU3000 |0.1%

32 UM 00743 bit. Name Description
Range: U1 to

Axi 15-0 | Torque limit value | U5000 (0.1% to

6:'3 UM 00763 500.0%)

For confirming the current torque monitor value of AMP, data is stored in the following unit
memory area.

. Unit
::‘::'s memory Name :)efaul Unit Setting range and description
: No. (Hex)
Axis 1 | UM 0264C
Axis 2 | UM 0266C
Returns the torque monitor values.
; Torque monitor bit. Name Description
s | UM 02A2C | value - 0.1%
15-0 Torque command | Range: 1 to 5000
value (0.1% to 500.0%)
Axis
64 UM 02E2C
13.7.1 Restrictions on Torque Limit

e The torque limit function cannot be used for the home return operation.

e As a parameter of AMP "Primary torque limit value" is used, do not change the used torque
limit by PANATERM, when using the torque limit.
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13.8 EtherCAT Communication Setting

13.8.1 EtherCAT Configurator

EtherCAT Configurator is a menu to configure a system and set parameters of EtherCAT
communication on CMI.

B Configuration of EtherCAT Configurator

8% EtherCAT Configurator [--]

File View Network Settings Help

|‘A’ Configuration Mode | H Export ENI B8, Diagnosis Mode

Device Editor
| General |PDO Mapping H Variables H Advanced Options || Distributed Clock ” Init Commands

Project Explorer
- . 16-axis type FP7 Motion Control Unit
il Slave 001 [MADHT1105BA1] (001) 1Axis

(=3 BN xS

0 Slave_002 [MADHT1105BA1] (002) 2Axis Use
il Slave_003 [MADHT1105BA1] (002) 3Axis Address
#ll Slave_004 [MADHT1105BA1] (004) 4Axis Station Address 1=
No. of axes 12
Axis No. 1Axis -
Information @
Name Slave_001 [MADHT1105BA1] 3
Description MADHT1105BA1
(1) Vendor Panasonic Corporation, Appliances Company (0x66F / 1647)
Product Code Ox511050A1 (1360023713)
Revision Number 0x10000 (65536)
ESI File [t - - = Contrel\Control Motion Integrator\EtherCAT
\Panasonic_MINAS-AS8_V0_22 xml =
Topology
Fort A, Mil @  16-axis type FP7 Motion Control Unit -

Short Info
Information
Name
Description
Wendor

4

« || Messages

3)

Slave_001 [MADHT1105BA1]
MADHT1105BA1
Panasonic Corporation, Appliances

Networks: 1 | Slaves: 4 |

Severity | Time  Message

| status: | Mode: CONFIG

B Names and functions

No. Name Description
) Project Explorer Registered.slaves (Servo.Amplifier AB6B/A5B) are displayed. The slaves'are
connected in the connection order from the slave closest to FP7 MC Unit.
Device Editor Three tabs are available.

General Addresses are set. Information registered in the ESI file and connection

@) states are displayed.
PDO Mapping Information on the PDO map of EtherCAT communication can be monitored.
Distributed Clocks | The setting state of Distributed Clocks can be monitored.

3) Information The attribute information on slaves can be monitored.

(4) Message Messages are displayed.
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13.8.2 Device Editor

Registered slaves and parameter information can be confirmed in the device editor.

B "General" tab

#7 EtherCAT Configurator [--]
Eile View Network Settings Help

|; Configuration Mode ‘ | Export ENI

Project Explorer

- . 16-axis type FPT Motion Centrol Unit
il Slave_ 001 [MADHT1105BA1] (001) 1Axis
il Slave_002 [MADHT1105BA1] (002) 2Axis
il Slave_003 [MADHT1105BA1] (003) 3Axis
il Slave_0D04 [MADHT1105BA1] (004) 4Axis

E=8 EeR =0

B, Diagnosis Mode

Device Editor
| General |PDO Mapping || ‘ariables || Advanced Options || Distributed Clock || Init Commands

Address

Station Address =

No. of axes 12

Axis No. 1Axis -
Information

Name Slave_001 [MADHT1105BA1]

Description MADHT1105BA1

Vendoer Panasonic Corporation, Appliances Company (0x86F / 1647)

Product Code 0x511050A1 (1360023713)

Revision Number 0x10000 (65536)

ESI File CVompm w n Control\Control Motion Integrator\EtherCAT

\Panasonic_MINAS-ASE_V0_22 xml L9

Topology

PortA, Ml & 16-axis type FPT Motion Contral Unit -

s n Mt Auiilabin

The address, axis number settings and information on ESI files and topology are displayed.

B "Distributed Clock" tab

#7 EtherCAT Configurator [--]
Eile View Network Seftings Help

|:; Configuration Mode ‘ H Export ENI

Project Explorer

v 16-axis type FPT Motion Control Unit
i) Slave_D01 [MADHT1105B8A1] (001) 1Axis
il Slave_002 [MADHT1105BA1] (002) 2Axis
il Slave_D03 [MADHT1105BA1] (003) 2Axis
il Slave_004 [MADHT1105BA1] (004) 4Axis

E=8 B =)

. Diagnosis Mode

Device Editor

| General || PDO Mapping || Variables || Advanced Options | Distributed Clock | Init Commands

Distributed Clack
Operation Mode DC SYNCD -
Sync Unit Cycle (us) 500

Sync Units
Sync Unit 0
Cyele Time
@ Sync Unit Cycle %1 ~ 500us
) User defined 500

Shift Time (us) 0

The communication cycle of synchronous unit is "EtherCAT communication cycle". The
communication cycle of synchronous unit is set in the "MC common settings" of CMI not in this

screen.

13.8.3 Overview of PDO Mapping

PDO (process data object) is data updated for each communication cycle via EtherCAT. "PDO
Mapping" can be confirmed in the device editor of "CMI EtherCAT Configurator”.
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®E PDO Mapping4

7% EtherCAT Configurator [--]
Settings

File View Network Help

Enable Slave Edit 3

[C] PDO Mapping
[F] Variables
7] Init Commands

|‘;‘ Configuration Mode

Project Explorer

v 16-axis type FP7 Motion Control Unit
0 Slave_001 [MADHT1105BA1] (001) 1Axis
il Slave_002 [MADHT1105BA1] (002) 2Axis
il Siave_003 [MADHT1105BA1] (003) 3Axis TEm— -

ables H d

d Options || D Clock ” Init C

Select The Inputs

Total TxPDO Size(pyte) : 25 Select The Cutputs

[E=S =N xS

Total RxPDOQ Size(byte) © 21

Netwarks: 1 | Slaves: 4 |

& Slave_004 [MADHT1105BA1] (004) 4Axis Transmit PDC mapping 4 Dx1AD3 Target velocity OxE0FF:00 32
Name Index Bit Length Receive PDO mapping 4 0x1603
Error code 0x603F:00 16 Name Index Bit Length
Statusword 0x6041:00 18 Cantralward 0x6040:00 16
Modes of operatic  (x6061:00 8 Modes of operatio  0x6060-00 8
Position actual val 0x6084:00 32 Target torgue 0x6071:00 18
Velocity actual vah  Ox606C:0D 32 Max torque 0x6072:00 16
Torgue actual valu  0x6077:00 16 Target position Ox607A00 32
Touch probe statu:  0x6089:00 16 L Max motor speed  0x6050:00 32 =
Touch probe pos1  Ox60BA-00 32 1 Touch probe functi 0x60B8:00 16
Digital inputs 0xBOFD-00 a2 - Target velocity OxE0FF-0D 32 -
Add Delete Edit Up Down

~ || Messages
Severity | Time | Message

Short Info
Information
Name Slave_001 [MADHT11058A1]
Description MADHT11058A1
Wendor

Panasonic Corporation, Appliances

| status: | Mode: cONFIG

® PDO mapping tab

Item

Description

Select The Inputs

The map of (input) data that is sent by Servo Amplifier A6B/A5B and received by FP7
MC Unit is displayed.

Transmit PDO mapping 1 to Transmit PDO mapping 4 are displayed.
By default, Transmit PDO mapping 4 is selected.

Error code

Alarm (main number only)/warning information occurred in Servo Amplifier is received.

Status word

The state of Servo Amplifier is received.

Modes of operation
display

The state of the control mode within Servo Amplifier is received.

Position actual
value

Actual position information of motor is received.

Velocity actual
value

Actual speed information of motor is received.

Torque actual value

Actual torque information of motor is received.

Touch probe status

The state of touch probe operation (Touch probe 1/Touch probe 2) is received.(Note 1)

Touch probe pos1
posvalue

Position information latched at leading edge of Touch probe 1 is received.(Note 1)

Digital inputs

The logic input state of external input signals is received.

Select The Outputs

The maps of data sent (output) by FP7 MC Unit and received by Servo Amplifier
AG6B/A5B are displayed.

Receiving PDO mapping 1 to Receiving PDO mapping 4 is displayed.
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Item Description
By default, Receiving PDO mapping 4 is selected.

Setting data of control instructions for Servo Amplifier such as PDS state transition is

Control word
sent.

Modes of operation | Setting data of the control mode of Servo Amplifier is sent.

Target torque value data in the torque profile mode (tq) and cyclic synchronous torque

Target torque mode (cst) is sent.

Max torque Setting data of the maximum torque of motor is sent.

Target position Target position data of motor is sent.

Max motor speed Maximum speed data of motor is sent.

Touch probe Basic setup data used for starting the touch probe operation (Touch probe 1/Touch
function probe 2) and various settings are set.(Note 1)
Target velocity Target speed data of motor is sent.

(Note 1) Itis not used in FP7 MC Unit.

e For using FP7 MC Unit in combination with Servo Amplifier A6B/A5B, Transmit PDO mapping 4
and Receive PDO mapping 4 is used. Do not change the setting unless the general-purpose
output (EXOUT1) is added. Careless changes of PDO mapping may cause malfunction.

13.8.4 Change of PDO Mapping

For using the general-purpose output (EXOUT1) of Servo Amplifier, it should be added to the
PDO mapping. The following procedure is explained on the condition that servo amplifiers have
already been registered in CMI.

Procedure |

Select an arbitrary servo amplifier in the project explorer.

Select PDO mapping in the device editor window.

@ b =

Select Settings>Enable Slave Edit>PDO Mapping from the menu bar, and check the
checkbox.

#7% EtherCAT Configurator [--]
File \iew  Network | Seitings | Help
Project Explorer \ Enable Slave Edit » [ 0] FDO Mapping |
v | 16-axis type FP7 Motion Control Unit | General | PDO Mapping |Dislributed Clock
i) Slave_001 [MADHT1105BA1] (0D1) 1Axis

Selert The Innuts

You can now edit the field of PDO map.
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% EtherCAT Configurator [--]

File View Network Seftings Help
Project Explorer
v 16-axis type FP7 Motion Control Unit

@ Slave_0D1 [MADHT105BA1] (001) 1Axis
) Slave_0D2 [MADHT1105BA1] (002) 2Axis
) Slave_0D3 [MADHT1105BA1] (003) 3AXis
) Slave_0D4 [MADHT1105BA1] (004) 4Axis

[E=8EeR =)
Device Editor
[ General | PDO Mapping [Distributed Clock
Select The Inputs Select The Outputs
TR PUSTIOT——TXeuTD z
[C] Transmit PDO mapping 1 oxtA0 |
Toueh probe functi 0xE0BB:00 ®
Neme Index it Length
Target velocity __OxOFF:00 2
Ermor code 0803F 00 16
1| Recoive PDO mapping ¢ oxteos
Stetusword 0x8041:00 16 |
3 Name index Bit Lengin
Modes of operatio 0506100 8
Controlword 0604000 3
Posiion actual vl | 0x606400 2
Modes of operatio. DxE060:00 s
Touch probe statu | 0+6088.00 16
= Targettorque  0x6071:00 1
Touch probe post | O60BAD0 )
Max forque 0607200 1
Following error ac! | Dx60F4:00 )
Terget posiion  DXEOTADD 2
Digitalinputs | Ox60FD:00 )
Max motor speed  DxE00:00 2
[E]| Transmit PDO mapping 2 oxta01
Touch probe functi 0x0B5:00 1
Name Index Bit Length
g Target velocty  x6OFF:00 2 S
Eme coc DmED 18
Add Delete ([ Edt || Up Down

Select "Receive PDO mapping 4" from the "Select The Outputs" box, and press the [Edit]

button.

The "Edit PDO" dialog box is displayed.

Edit PDO =5 (=R =5
General Optional
Name Receive PDO mapping 4 Exclude:
— [F] 1600
Index 0x1603 Deo | Hex | [ 1601
1602
Flags Direction O
Mandatory TxPdo
Fixed Content RxPdo
Virtual PDO
Entries
Name Index Bit Length Comment -
Controlword Ox6040:00 16
Modes of operation Ox6060:00 8
Target torque Ox6071:00 16
Max torque Ox6072:00 16
Add Delete Edit Up Down
OK Cancel

Press the [Add] button.
The "Add PDO" dialog box is displayed.

Input the following items, and press the [OK] button.
It returns to the "Edit PDO" dialog box.

Add PDO Entry =[5 ]
General

Name Digital Outputs

Comment —_—

swappno ore [E=T) -
Settings

Index Ox6OFE oee [Hex| | Sublndex 1 [B=c| Hex

Datatype DINT ~ | Bit Length 32
CoE Object-Dictionary

Index  Name Type |

Item Input content
General Name Digital Outputs
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7. Confirm that the added information is displayed, and press the [OK] button.

Item Input content
Index Ox60FE:
Setting Sub index 1
Data type DINT
it Poo =lel=s
General Optional
Name Receive PDO mapping 4
Index 0x1603 Dec [Hex
Flags Direction
Mandatory TxPdo
Fixed Content RxPdo
Virtual PDO
Entries
Add Delete Edit Up
OK Cancel

8. Select Settings>Enable Slave Edit>PDO Mapping from the menu bar, and uncheck the

checkbox.

&% EtherCAT Configurator
File View  Network

[-]
Settings | Help

Project Explorer

Enable Slave Edit

3 | ] PDO Mapping |

v . 16-axis type FPT Motion Contral Unit

i) Slave_001 [MADHT1105BA1] (001) 1Axis

'm

| General| PDO Mapping |Dist.rinuted Clock

Select The Innuts

e Carry out the operation of the above "Step 8" to prevent data from being rewritten carelessly
after finishing the edit of PDO mapping.
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13.9 SDO/PDO Communication

13.9.1 SDO Communication

FP7 MC Unit can perform SDO communication and PDO communication using CoE (CANopen
over EtherCAT) protocol as a communication method with slave devices. SDO (Service Data
Object) communication is a function to perform data communication with slave devices by user
programs.

Master Slave device
[FP7 MC Unit] Station address no. xxxx
P

ﬁ P Read [ 0x0001 ]
<

Write [ 0x0081 ]

3
1
UM 7C4B0 | SDO communication 16 words
[header part] area
UM 7C4C0 icati
EthercaT® SDO communication [data part] area
:—@73 UM 7C8BF 1,024 words

e Data sent/received is stored in the SDO communication area (data part) of the unit memory,
and the communication is performed by controlling in the SDO communication area (header
part).

e \WWhen communicating with slave devices by SDO communication, the data size that can be
sent or received at a time is a maximum of 1,024 words (2,048 bytes).

B Unit memories (SDO communication area)

e: Available, -: Not available

. Unit
s memory Name Default U. Setting range and description R |W
no. nit
No. (Hex)

Station addresses of slave devices for SDO
communication are set.
Range: 1 to 192

- UM 7C4B0 Station 1 - | When performing SDO communication withany | ¢ | e

address

setting values other than the above, an error
(error code: 0001H) occurs. When specifying a
node address that does not exist in the
network, an error (error code: 0007H) occurs.

The main index number of CoE object for SDO
- UM 7C4B1 | Main-Index 0 - | communication is set. Refer to CoE objects in ° °
respective manuals of slave devices.

The sub index number of CoE object for SDO
communication is set. Refer to CoE objects in

i UM 7C4B2 | Sub-Index 0 i respective marluals of slave dev?ces.. . . .
When performing SDO communication with any

setting values other than the above, an error
(error code: 0002H) occurs.

The data type of CoE object for SDO
communication is set.

- UM 7C4B3 | Data Type 0001H |- | H1:Bool (1 bit) o | o
H2: INT8 (1 byte)
H3: INT16 (1 word)
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Axis |Ynit u
memory Name Default .. | Setting range and description w
no. nit
No. (Hex)
H4: INT32 (2 words)
H5: UINT8 (1 byte)
H6: UINT16 (1 word)
H7: UINT32 (2 words)
H8: -
H9 : STRING
When performing SDO communication with any
setting values other than the above, an error
(error code: 0003H) occurs.
When setting the data type to H9 (STRING)
and performing SDO communication, the data
unit (number of bytes) of CoE object data is set.
bit. Name | Description
When reading:
The number of bytes to be
- UM 7C4B4 | Bit length 0 - read from a slave device is °
set.
Bit When writing:
15-0 lenath
eng The number of bytes to be
written to a slave device is
set.
Setting range: 0x0000 to
0x03FF
Commands for SDO communication are set.
bit. Name | Description
0000H: Initial state/
- UM 7C4B5 | Command OH - processing done °
15-0 Comma | 0001H: Read
nd 0081H: Write
Any other settings will be
errors.
SDO communication results are stored.
bit. Name | Description
0000H: Normal end
- UM 7C4B6 | Result OH - 5555H: During processing °
15-0 | Result (Waiting for response)
FFFFH: Error occurs
Any other settings will be
errors.
The sending/receiving timeout monitor time (0.1
Timeout 0. | s) for SDO communication is set.
- UM7C4BT | alue 1H 1s | Range: 1 to 2400 (0.1 s to 240 s) .
Any other settings will be errors.
UM 7C4B8 The result of reading/writing processing
) UM 7C4B9 Error code OH " | (response code) is stored. °
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Error code Name Description
0000 0000H Normal end
0000 0001H Station address setting value
error
0000 0002H Sﬁgrlndex number setting value
0000 0003H Data type setting value error
0000 0005H grorg:mand code setting value
0000 0006H Timeout value setting value error
Station address setting value
0000 0007H error
(It does not exist in network.)
0503 0000H SDO abort code Toggle bit did not change.
0504 0000H SDO abort code Timeout of SDO protocol
0504 0001H SDO abort code Client/server command code is invalid or unknown.
0504 0005H SDO abort code Out of memory
0601 0000H SDO abort code Access is not supported by object.
0601 0001H SDO abort code Attempted to read data from a write-only object.
0601 0002H SDO abort code Attempted to write data to a read-only object.
0602 0000H SDO abort code Object does not exist in object dictionary.
0604 0041H SDO abort code Object cannot be allocated to PDO mapping.
0604 0042H SDO abort code ;rlseFr;%r?tt.)er of mapped objects or data length exceeded
0604 0043H SDO abort code Incompatibility of general parameters
0604 0047H SDO abort code Incompatibility of the inside of device
0606 0000H SDO abort code Access failure caused by hardware error
0607 0010H SDO abort code Data type mismatch, service parameter length mismatch
0607 0012H SDO abort code Data type mismatch. Service parameter length is too long.
0607 0013H SDO abort code Data type mismatch. Service parameter length is too short.
0609 0011H SDO abort code Sub index does not exist.
0609 0030H SDO abort code Out of the range of parameter value (Write access only)
0609 0031H SDO abort code Write parameter is large.
0609 0032H SDO abort code Write parameter is small.
0609 0036H SDO abort code Maximum value is smaller than minimum value.
0800 0000H SDO abort code General error
0800 0020H SDO abort code Data cannot be transferred to or stored in application.
0800 0021H SDO abort code E:égf:;r;?’:obczltrf;;ieor{ed to or stored in application
0800 0022H SDO abort code éﬁﬁgﬁ?tcij%r\]ﬂgztgt;?;not be transferred or stored in the
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Error code

Name

Description

0800 0023H

SDO abort code

Object dictionary does not exist.

e: Available, -: Not available

A
xi | Unit Uni
s [ memory Name Default t Setting range and description R (W
no | No. (Hex)
- |UM7C4CO 0000H |- |When reading: Data read from slave devices o |o
- |um7cact 0000H i and executed is stored. e |e
When writing: Data written to slave devices and
- |umM7c4c2 0000H |- executed is stored. ° |
- |lum7cacs 0000H - The order of data storage is as follows. ° °
- |uUM7C4ca 0000H |- |Example) 2-byte data o |
- |UM7C4C5 0000H - ° °
- |um7cacs 0000H _ bit 1514 1312[1110 9 8[7 6 5 4[(3 2 1 0 R R
- |um7c4cT 0000H |- |\ : v ’ o |o
- UM 7C4C8 0000H - Data of 2nd byte Data of 1st byte ° °
- |UM7C4C9 0000H -
Example) 4-byte data b
- | UM 7C4CA 0000H - ° °
- UM 7C4CB 0000H - bit 1514 13121110 9 8|7 6 5 4|3 ° °
- |UM7C4CC 0000H - ° °
Y Y
- |UM7C4CD 0000H - Data of 2nd byte Data of 1st byte . .
J
Y
3 UM 7C4CE 0000H 3 Low word address ° °
- | UM 7C4CF 0000H - ) ° °
Send/ bit 151413121110 9 8|7 6 5 4|3
- |uUmM7c4D0 | Receive data | 0o00H - e |eo
- | UM 7C4D1 0000H |- b v v / o |eo
Data of 4th byte Data of 3rd byte
- | UM 7C4D2 0000H - v J ° °
- |um7C4D3 0000H |- High word address o |e
- | UM 7C4D4 0000H - ° °
Example) 2-word data
- | UM 7C4D5 0000H - ° °
- | UM 7C4D6 0000H - bit 1514 13121110 9 8|7 6 5 4|3 2 1 0 ° °
- |um7cap? 0000H |- | N O O O O ¢ o |e
- |um7c4Ds 0000H |- Data of 15t word o |eo
¥ J
- - Y
UM 7C4D9 0000H Low word address ° °
- | UM 7C4DA 0000H - ° °
bit 1514 1312[1110 9 8(7 6 5 4(3 2 1 0
- | UM 7C4DB 0000H - T ] T I N ° °
- 0000H - \ v J ° °
_ 0000H i . Data of ind word ; R R
_ 0000H _ High word address ° °
- 0000H |- [1024 words] °c |°
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A

o Uni [ e -

s | memory Name Default t Setting range and description R |W
no | No. (Hex)

- 0000H - ° °
- 0000H - ° °
- 0000H - ° °
- 0000H - ° °
- |UM7C8A4 0000H - ° °
- |UM7C8A5 0000H - ° °
- |UM7C8A6 0000H - ° °
- | UM 7C8A7 0000H - ° °
- | UM 7C8A8 0000H - ° °
- |UM7C8A9 0000H - ° °
- |UM7C8AA 0000H - ° °
- |UM7C8AB 0000H - ° °
- |UM7C8AC 0000H - ° °
- | UM 7C8AD 0000H - ° °
- |UM7C8AE 0000H - ° °
- |UM7C8AF 0000H - ° °
- |UM7C8B0 0000H - ° °
- | UM 7C8B1 0000H - ° °
- |UM7C8B2 0000H - ° °
- |UM7C8B3 0000H - ° °
- |UM7C8B4 0000H - ° °
- |UM7C8B5 0000H - ° °
- |UM 7C8B6 0000H - ° °
- |UM7C8B7 0000H - ° °
- |UM7C8B8 0000H - ° °
- |UM7C8B9 0000H - ° °
- | UM 7C8BA 0000H - ° °
- |UM7C8BB 0000H - ° °
- |UM7C8BC 0000H - ° °
- |UM7C8BD 0000H - ° °
- |UM7C8BE 0000H - ° °
- | UM 7C8BF 0000H - ° °
B SDO communication Read (receive) method

The following flowchart shows the flow of the operation required in a user program for the SDO
communication reading process.
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13.9 SDO/PDO Communication

( START

v

Set Station Address.
Station Address setting [UM 7C4B0]

Set Index.
Main - Index setting [UM 7C4B1]
Sub - Index setting [UM 7C4B2]

y

Set Data Width to perform SDO communication.
Data type setting [UM 7C4B3]
Bit width setting [UM 7C4B4] <&<———+1——* This is set only when Data

® type setting is set to "0x9".
—)

Perform the read command request of
SDO communication.
Command request [UM 7C4B5] : “Ox 1“

J

Communication result Communication result

[UM 7C4B6]="0x5555> When [UM 7C4B6] = "OxFFFF"
Communication
Result is;

Communication result
[UM 7C4B6] = "0x0000"

SDO
communication
settings

SDO
communication is
being performed.

FP7 MC Unit clears the read command request of SDO communication.
Command request [UM7C4B51]:“0x 0"

v y

[ END Confirm SDO communication error codes.
SDO communication error codes [UM 7C4B8-UM 7C4B9]

J

Correct communication settings according to
SDO communication codes.

v
@
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Example) When performing the reading process for Index: 0x1018 Sub-Index: 0x01
Data type: U32 [Value: 0x0000066F]

Station Address
(UM7C4B0)

Main - Index
(UM7C4B1)

Sub - Index
(UM7C4B2)

Data Type
(UM7C4B3)

Bit length
(UM7C4B4)

Command
(UM7C4B5)

Transmission/
reception result
(UM7C4B6)
Error code
Sent/received data

(UM7C4C0)

Sent/received data
(UM7C4C1)

Read request

' '

| i

\I/ H
o 0000=
XXX X ox7 XXX
XXX
0x 0 X Ox 1 ,,?X 0x 0
h

H | :l

0x 0000 X 0Ox 5555 E" 0x 0000
0x 00000000

XXX 0x 066F
XXX 0x 0000

! Read processing

in progress N
T >

B Sample program (SDO communication: Read)

R100 X100
b—DF}———] Wvus [ Ut [ b0 H
Risle} Link Station Address
Read request establishment
———— wmvuus [ H1018 [ DpT101 H
Main-Index
—— Mv.us ] H1 [ btio2 H
Sub-Index
——— wmvuus [ H7 [ DT103 H
SDO communication
Data type
L——{ mvus | uwo [ DTi04 H
SDO communication
Bitlength
R100 X100
— F—— ——DF)>{BKMv.US] DT100 [ DT104 [S1:UuM7C4BOH
Sbo Link Station Address
Read request establishment
R100 X100
= DF y———— Mvus | H1 [s1:um7CcaBsH
SDO Link SDO communication
Read request establishment Communication
command

B SDO communication Write (send) method

The following flowchart shows the flow of the operation required in a user program for the SDO

communication writing process.
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( START )

y

Set Station Address.
Station Address setting [UM 7C4B0]

Set Index.

Main - Index setting [UM 7C4B1]
Sub - Index setting [UM 7C4B2]

v

Set Data Width to perform SDO communication.
Data type setting [UM 7C4B3] .
Bit width setting  [UM 7C4B4] <— " This is set only when Data

\l/ type setting is set to "0x9".

Make settings of written data.
Sent/received data [UM 7C4C0]

|
Sent/received data [UM 7C8BF]

D ———

SDO communication.
Command request [UM 7C4B5] : “0x81 "

%

Communication result Communication result

[UM 7C4B6]="0x5555> When [UM 7C4B6] = "0xFFFF"
Communication
Result is;

Communication result
[UM 7C4B6] = "0x0000"

Perform the write command request of -

SDO
communication
settings

Settings of SDO
communication
transmission data

SDO
communication is
being performed.

FP7 MC Unit clears the write command request of SDO communication.
Command request [UM7C4B5]:“0x 0"

Y y

[ END ] Confirm SDO communication error codes.
SDO communication error codes [UM 7C4B8-UM 7C4B9]

J

Correct communication settings according to
SDO communication codes.

v
O
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13.9 SDO/PDO Communication

Example) When performing the writing process for Index: 0x3214 Sub-Index: 0x00
Data type:116 [Value:200]

Write request

H
A"
Station Address
(um7caso) | "% X - m
Main - Index XXX X 0x 3214 XXX
(UM7C4B1)
Sub - Index XXX X 0x 00 XXX
(UM7C4B2)
Data Type XXX X 0x 3 XXX
(UM7C4B3)
Bit length XXX
(UM7C4B4)
Command 0x 0 X Ox 81 ,_?X 0x0
(UM7C4B5) s
Transmission/ * I ,:’
reception result : 0x 0000 X 0x 5555 E" 0x 0000
(UM7C4B6) H
Error code 0x 00000000
(UM7C4B8-UM7C4B9)
Sent/received data XXX 200 XXX
(UM7C4C0)
Sent/received data | xxx X 0x 0 XXX
(UM7C4C1)

Write processing
in progress

B Sample program (SDO communication: Write)

R101 X100
b—DF}————{ WMvuUs [ Ut | DT100 H
DI Link Station Address
Write request  establishment
—— wmvus | H3214 [ bT101 H
Main-Index
————— Mvus ] HO [ br102 H
Sub-Index
———— Mvus ] H3 | bm103 K
SDO communication
Data type
R101 X100
——DF >{BKMV.US | DT100 [ DT103 [st:umrcaBoH
SDO Link Station Address SDO Station Address
Write request ~ establishment communication
Data type
== [wa]
SDO communication Write data setting
A wan]
R101 X100
F— F—DF ————{ mvus He1  [s1:um7caBsH
SDO Link SDO communication
Write request  establishment ‘Communication

command
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13.9 SDO/PDO Communication

Multi-turn Data Clear

e By using SDO communication, you can clear multi-turn data for servo amplifier MINIAS
ABB/A5B via FP7MC Unit.

e You can clear multi-turn data by using servo amplifier CoE object "4D0O0H[Main-
Index(Special function)]_01H[Sub-Index(Special function start flag1)]" and "4D01H(Main-
Index)_00H[Sub-Index(Special function setting9)]".

For the detailed procedure and precautions, refer to "b) Clearing multi-turn data" in "4)

Initializing the absolute encoder (during semi-closed control)" in "6-9-4 Position Information"
in the Servo Amplifier Specification (A5B: SX-DSV02470, A6B: SX-DSV03216).

Contents of sample program

Code

Description

(1)

Set "SDO communication Station Address"

@

Write 0031H to CoE object "4D01H_00H" (SDO communication Write)

(a)

Write request: ON

(b)

Set "SDO communication Main-Index (4D01H), Sub-Index (00H), Data type (UINT16), write
data (0031H), command (Write)"

SDO communication completion check

(d)

Normal/abnormal termination check for SDO communication completion (result)

@)

Change bit 9 of CoE object "4D00H_01H" from 0 to 1 (SDO communication Write)

(@)

Write request: ON

(b)

"SDO communication Main-Index (4DO0H), Sub-Index (01H), Data type (UINT32), write data
(0200H), command (Write)"

SDO communication completion check

(d)

Normal/abnormal termination check for SDO communication completion (result)

(4)

Check that CoE object "4D01H_00H" is set to 0000H (SDO communication Read)

(a)

Read request: ON

(b)

Set "SDO communication Main-Index (4D01H), Sub-Index (00H), Data type (UINT16),
command (Read)"

SDO communication completion check

(d)

Normal/abnormal termination check for SDO communication completion (result)

(e)

Normal/abnormal termination check for SDO communication completion (read data)

®)

Change bit 9 of CoE object "4DO0H_01H" from 1 to 0 (SDO communication Write)

(a)

Write request: ON

(b)

Set "SDO communication Main-Index (4DO0H), Sub-Index (01H), Data type (UINT32), write
data (0000H), command (Write)"

SDO communication completion check

(d)

Normal/abnormal termination check for SDO communication completion (result)

WUME-FP7MCEC-09 13-35



13.9 SDO/PDO Communication

Sample program

X100 R2000
] F—~DpF———{ ™MvUs | Ui __[st:.umMrC4BH ®

Link Multi-turn data Station
establishment clearing request Address
X100  R2000 R21(|)0 R2001
—DF /'
Link Multi-turn data Special function Special function
establishmen  clearing request setting done Setting @_@
R2001

Special function

setting
R2001
|—DF ) { MV.US [ H4DO1 [s1:UM7C4B1H
Special function Main-Index
setting
——— [ MvUS [ HOo  [st:um7c4B2H
Sub-Index
[ MvUS | H6 [s1:UM7C4B3 @ @
SDO communication =
Data type
———————] MvUsS [ H31 [s1:UM7C4COH
SDO communication
MV.US H81  [S1:UM7C4B
SDO communication
command
R2001 R2100
HO | =US 1UMICaBd(DF )——( @_@
Special function SDO communication Spegial function
setting command setting done
R2100 R2110
p—{"HO T <UL [s7:UM7C4Bg O— @_@
Special function SDO communication Special function
setting done error code setting error
R21(|)0 R|211|0 R|21(|)1 R2002
V1 11
Special function  Special Multi-turn data Multi-turn data @ @
setting done  function clearing clearing execution -
R2002  setting error | execution done
Multi-turn data
clearing execution
R2002
— < DF) [MVUS | H4D00 _[S1:UM7C4BTH
Multi-turn data Main-Index
clearing execution
—————— [ WMVUS [ Hi [ST:UM7C4B2-
Sub-Index

- ["MVUS [ H7 _ [51:UM7C4BH @_@

'SDO communication
Data type

— [ MvUS [ H200 [st:UuM7C4CH

SDO communication

L ["MVUS [ Hel __ [s1:UM7C4BSH

SDO communication

R2002 R2101
F{ A0 | =Us [piuUM/CaBY(DF)}— () @_@
Multi-turn data SDO communication Multi-turn data clearing
clearing execution command execution done
R2101 R2111
— B{ H0O T <UL [si:UM7C4Bq O— @_@
Multi-turn data SDO communication Multi-turn data clearing
clearing error code execution error

execution done
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13.9 SDO/PDO Communication

R21(IJ’I R|211|1 R|21(|)2

R2003

execution done  executi

Multi-turn data
clearing execution
done confirmation

R2003
DF

Multi-turn data
clearing execution
done

I
Multi-turn data  Multi-turn
clearing  data clearing | clearing execution

1701
Multi-turn data

ion | done confirmation

R2003 error done

Multi-turn data
clearing
execution done
confirmation

) [ Mv.US [ H4DO1 [S1:UM7C4B1H
Main-Index
{ Mvus | Ho  [st:um7C4BZH
Sub-Index
— [ MvUS | Hé  [s1:UM7C4B3H
SDO communication
Data type
L [MVUS [ Hi  [s1:UM7C4B3

SDO communication

R2102

Multi-turn data clearing
execution done
confirmation done

R2112

R2003
HO | =US P1.UM/C4BY—( DF
Multi-turn data SDO communication
clearing execution command
done confirmation
R2102
HO [ <>UL [s1:.umM7C4Bg

Multi-turn data clearing
execution done
confirmation done

Multi-turn data Mul
lclearing execution clear

R2102 R2112

SDO communication
error code

HO <>US §1:UM7C4C

Iti-turn data

SDO communication

Multi-turn data clearing
execution done
confirmation error

R2114

Multi-tumn data clearing

R2004

—| MV.US |

done confirmation done":;%:ﬁ(ﬁ:‘::ggg ata0 execution not
done completed
R2102 R2112  R2103 R2004
L | /1| I/I
Multi-turn data | Multiturn data| Special function Special function
clearing clearing setting clear setting clear
execution done | execution done done
confirmation
cong;mnzhon error
R2114
Multi-turn data
clearing
execution not
R2004  completed
L
I
Special function
setting clear
R2004
|—( DF ) I MV.US | H4D00 |S1:UM7C4B1|-
Special function Main-Index
setting clear
————— [ WMvUS [ HT [ST:UM7C4B2-
Sub-Index
. [WMVUS | H7 _ B1UM7C4BH
SDO communication
Data type
- ["WMVUS | HO _ [STUM7CACTH
SDO communication
H81 |S1:UM7C4Bq.

Special function
setting clear

R2103

HO =.US 1:UM7C4B DF
SDO communication
command
HO <>.UL 1:UM7C4B, i

SDO communication

R2103

Multi-tur data setting
clearing done

R2113

Multi-turn data
setting
clearing done

SDO communication
error code

Multi-turn data
setting clearing
error

®-©

®-@
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13.9 SDO/PDO Communication

Saving Servo Amplifier Parameters

e By using SDO communication, you can save parameters for servo amplifier MINIAS
ABB/A5B via FP7MC Unit.

e By writing "save (73617665H)" to servo amplifier CoE object "1010H[Main-Index(Store
parameters)]_01H[Sub-Index(Save all parameters)]", you can save all backup target objects
of the servo amplifier into the EEPROM of the servo ampilifier.

For details on backup target objects, refer to "5-6 Store Parameters (for Writing Objects to
EEPROM)" in the Servo Amplifier Specification (A5B: SX-DSV02470, A6B: SX-DSV03216).

Contents of sample program

Code Description
Write "save (73617665H)" to CoE object "1010H_01H" (SDO communication Write)
@) S"et "SPO communicatic_)n I'\'/Iain-lndex (1010H), Sub-Index (01H), Data type (UINT32), write data
("save"), command (Write)
1) (b) Write request: ON
(c) Set "SDO communication command (Write)"
(d) SDO communication completion check
(e) Normal/abnormal termination check for SDO communication completion (result)
Check that CoE object "1010H_01H" is set to 0001H (SDO communication Read)
(a) Read request: ON
(b) Set "SDO communication command (Read)"
@) (c) SDO communication completion check
(d) Normal/abnormal termination check for SDO communication completion (result)
(e) Normal/abnormal termination check for SDO communication completion (read data)
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13.9 SDO/PDO Communication

Sample program

X100 R2000
— ——~DF}———[ Mvus [ Ut [st:umrcaBoH
Link Parameters Station Address
establishment  save request
——— mvuus | H1010  [st:umrcaB1H
Main-Index
————+— Mv.Us [ H1 [s1:um7caB2 @ @
Sub-Index -
———— Mvius [ H7  [st:um7C4B3H
SDO communication
Data type
L— 1 Mv.UL [ H65766173 [S1:UM7C4COH
Sbo
Data0
X100  R2000 R2100 R2001
—— DF }—/}
Link Parameters SDO Write SDO Write in ® @
establishmen  save request done progress =
R2001
SDO Write
in progress
R2001
— F—DF) [ mvus [ He1  [st:umrca4ssH @-@
SDO Write SDO communication
in progress Command
R2001 R2100
Ho | =us [st:umrcass~« bF y————O)— @-@
SDO Write SDO communication SDO Write
in progress Command done
R2100 R2110
HO | <>.UL__ [s1:uM7C4B8} O— @_@
SDO Write SDO communication SDO Write
done error code error
R2100 R2110  R2101 R2002
f 4 1/t O—
SDO Write  SDO Write | SDO Read SDO Read ®_@
done error done in progress
R2002
SDO Read
in progress
R2002
—DF ) [Tmvus | H1__ Jst:umrc4Bsh @-@
SDO Read SDO communication
in progress command
R2002 R2101
Ho | =us [stumrcass« bF y——m——O— ®_©
SDO Read SDO communication SDO Read
in progress command done
R2101 R2111
F—""Ho [ <UL [st:umrcass] O— @_@
SDO Read SDO communication SDO Read
done error code emor
R2101 R2111 SRB R2118
|/ cmp.uL H1 [s1:um7C4CO
SDO Read  SDO Read SDO communication | = Save succeeded ® @
done error Data0 |
SRB R2119
L/
= Save failed

13.9.2 PDO Communication

e FP7 MC Unit can perform SDO communication and PDO communication using CoE
(CANopen over EtherCAT) protocol as a communication method with slave devices.

e PDO (Process Data Object) communication is a function to perform the communication
between a master (FP7 MC Unit) and slave devices for each EtherCAT communication cycle.
However, CoE objects (objects allocated to Receive PDO mapping) used for the motion
control operation in FP7 MC Unit cannot be used.

WUME-FP7MCEC-09 13-39



13.9 SDO/PDO Communication

e Objects allocated to Transmit PDO mapping can be monitored in the TxPDo communication

area.

Master
[FP7 MC Unit]

Slave device
Station address no. xxxx

RxPDO

P
P
<

TxPDO

\ 4

EthercAT™

UM 7C8CO | RxPDO communication area

2,968 words

"=

UM 7DFFF

UM 7D458 | TxPDO communication area

2,968 words

B Unit memory addresses for PDO communication

Data can be sent and received by user programs in accordance with the PDO mapping set in
"13.8 EtherCAT Communication Setting". The addresses of the unit memories used for PDO
communication can be confirmed inDevice Editor>Variablestab in the window of EtherCAT

Configurator.

B EtherCAT Configurater [-]
File View Network Sefiings Help

Project Explorer

- 16-axis type FP7 Motion Control Unit
il Slave_001 [MADHT1105BA1] (001) 1Axis
@ Slave_002 [MADHT1105BA1] (002) 2Axis
f Slave_003 [MADHT1105BA1] (003) 3Axis
i Slave_004 [MADHT1105BA1] (004) 4Axis

Short Info -3
Infermation
Name Slave_001 [MADHT1105BA1]
Description MADHT11058A1
Vendor Panasonic Corporation, Appliances

Networks: 1 | Slaves:4 |

4% Configuration Mode | | Export ENI B Diagnosis Mode

Device Editor

[E=EIE=E =21

| @eneral | PDC Mapping | Variables | Advanced Options | Distriouted Clock | Init Commands |

Variables Total TxPDO Size(oyte)

Name
Slave_001 [MADHT1105BA1] Transrmit PDO mapping 4Error code

Slave_001 [MADHT1105BAT] Transrmit PDQ mapping 4Statusword

Slave_001 [MADHT1105BA1] Transmit PDO mapping 4Modes of operation display
Slave_001 [MADHT1105BAT] Transrmit PDQ mapping 4Position actual valus
Slave_001 [MADHT1105BA1] Transrmit PDO mapping 4\Velocity actual value
Slave_001 [MADHT1105BAT] Transrmit PDO mapping 4Torqus actual valus
Slave_001 [MADHT1105BA1] Transrmit PDO mapping 4Touch probe status
Slave_001 [MADHT1105BAT] Transrmit PDQ mapping 4Touth probe pos1 pos valus
Slave_001 [MADHT1105BA1] Transmit PDO mapping 4Digital inputs

Slave_001 [MADHT1105BA1] Receive PDO mapping 4Controlword

Slave_001 [MADHT1105BA1] Receive PDO mapping 4Modes of operstion

Datatype | Offset

UINT

UINT.

SINT

DINT.

DINT

INT

UINT

DINT.

UDINT

UINT.

SINT

N

1]

N

1]

N

1]

N

- size

a0

Total RxPDO Size(byte) - 21

20

UM Addresss | *
7D455(15:0)
7D458(15:0)
TD4SAT D]
TDasAIsE |
7D45C[15:8]
TD4SE[15:8]
7D4sFISE] L
7D450[15:8]
7D462(15:8)

7CECO[15:0]

7C8CA[T0]

Edit Variables

Wessages

Severity | Time | Message

| status: | Mode: cCONFiG

B Precautions on Programming

e PDO communication can be used only when ESM is "SafeOP" or "OP". In addition, when it is
"SafeOP", only "Slave->Master (TxPDO communication)" can be used.

e PDO communication cannot be used in the diagnosis mode.

13-40

WUME-FP7MCEC-09



13.10 ESI Manager

13.10 ESI Manager

ESI files of slaves connected to FP7 MC Unit need to be registered by the "ESI manager" in the
EtherCAT communication menu "EtherCAT Configurator" of CMI. The following procedure is
explained on the condition that CMI has already started.

Procedure |

1. Select File>ESI Manager from the menu bar.
The "ESI Manager" window is displayed.

ESI Manager EI@

ESI Files
Select an ESI file which should be deleted or exported or add new ESI files.

E Panasonic Corporation, Appliances Company

Mumber of ESI files: 2

Close

Add File Add Folder Delete

2. Press the [Add File] button.
The "Add ESI File" dialog box is displayed.

3. Select an arbitrary ESI file (.xml) and press the [Open] button.

The ESI file is added and the slave device can be registered in the EtherCAT
communication setting menu "EtherCAT Configurator" of CMI.
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13.10 ESI Manager

ESI Manager EI@

ESI Files
Select an ESI file which should be deleted or exported or add new ESI files.
E Panascnic Corporation, Appliances Company

FIL
3 T

shvguiec_1_00.xml

MNumber of ES| files: 4

Add File Add Folder Delete

4. Press the [Close] button.
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13.11 Connection with Slave SL-VGU1-EC

13.11.1 Registration of Slaves

Slaves connected to FP7 MC Unit are registered using the EtherCAT communication setting
menu "EtherCAT Configurator" of CMI. The following procedure is explained on the condition
that CMI has already started.

Procedure |

1. Select Parameter>EtherCAT communication settings from the menu bar.
The "EtherCAT Configurator" window is displayed.

2. Right-click on "FP7 Motion Control Unit" in the project explorer.
The context menu is displayed.

#7 EtherCAT Configurator [--]
Eile  View Network Settings Help
|'/-’ Configuration Mode ‘ = Export EN B Diagnosis Mode
Project Explorer Device Editor
16-axis type FP7 Motion fantraliini [ Mastar |
- O Scan EtherCAT Network

& Append Slave 16-axis type FPT Motion Control Unit
500

= Import Slaves from ENI File

3. Select "Append Slave" from the context menu.
The dialog box for selecting slaves is displayed.

Select slaves to be used from the list.

Input the number of slaves, and press the [OK] button.

The registration state of the slaves connected to FP7 MC Unit is displayed in the project
explorer. The list shows the slaves in the connection order from the unit connected to FP7
MC Unit first.

13.11.2 Confirmation of Unit Memory Numbers

Unit memory numbers for accessing SL-VGU1-EC from FP7 MC Unit can be confirmed in the
[Variables] tab on the "Device Editor" window. They can be updated periodically by PDO
communication and can be read via unit memories by user programs.
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Example of SL-VGU1-EC allocation

B EtherCAT Configurator -]
Fle Vew Network Seftngs Help
(7% Configuation Mode| -k Export ENI
Project Explorer
16-axis type FP7 Motion Control Unit
1 Siave_001 [MADHTH10SBAT) (001) 1Axss

8, Diagnosis Mode.

Device Editor

Genera | PDO Wapoing | Varbies [ avanced Optons| It Gommands | GoE obect

[=le ==

Total RAPDO Size(oyte): 33

Variabies ze(ore)

T Sive_002(SL-VGUT-EC) (002) [Unused] Tl THPDO Size(oye): 35
Neme Datayee
Slve_002 [SLYGUTEC]IN 031 B TAPOON D so0
Slve_002 [SLYGUT£CLIN 031 B P00 1 s00L
Sive 002 [SLVGUTECLIN 831 BUTAPOON 2 so0L
Slove_002 [SLVGU1.EC] IN 031 B TXPOOIN'S s00L
Slve 002 [SLVGUTECLIN 031 B THPOOIN ¢ so0L
Sleve_002 [SLVGULEC] N 031 B TXPDOIN'S s00L
Slove_002 [SLYGULEC] IN 031 B TXPDOINS 5001
Sive 002 [SLVGUTECLIN 831 BUTAPOON T so0L
Sive_002 [SLVGUTEC]IN 031 B TAPOOIN'S s00.

Edit Variables

Ofset  ~  Sze |UMAddresss ||
W 250 01 TosdE
N: 25101 TDsssE
Wi 252 01 740
N: 25301 | Tés4r)
. 254 01 D442
N 255 01 | TDsed3)
IN: 256 01 7oAt
N: 257 01 | TDsedlts)
W 250 01 Tosss
<7

Shorinfo ~ 7| [Vessages

Information Severity Time  Message
Name Siave_002 [SLVGUT-EC]

Description SLVGUIE

Vendor

Panasonic Industrial Devices SUN

Networks: 1| Slaves: 2

Status: | Mode: CONFIG

e \When the data type is Boolean type (bit device), bit numbers are displayed in [ ] for

corresponding "UM Addresses".

Example: 7D464[8] -> It indicates the bit number 8 of UM7D464.
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13.12 Connection with Slave Encoder Input Device

13.12.1 Operation of Encoder Input Device

e The encoder input device operates as a ring counter.
e The count range of a usable encoder input device is unsigned 32 bits (0 to 4,294,967,295 [H

FFFF FFFF]).

Item

Specifications

Operation image

4,294,967,295
[H FFFF FFFF]

I

Roll

Count up over Count down

Count value

Operation when reaching the
upper limit or lower limit

If the count value exceeds "4,294,967,295", the count value will be "0"
automatically and the count operation will continue. If the count value falls
below "0", the count value will return to "4,294,967,295" automatically and the
count operation will continue.

g1 Info. )

e For details of the specifications and setting method of the encoder, refer to the encoder
specification sheet and manual.

Encoder that operation check has done: GX-EC0211 [Encoder input terminal] made by

OMRON Corporation

13.12.2 Configuration

For connecting an encoder input device to the network, it should be allocated to use axes in

CMI.

Procedure

)

1. Register the number of counters of the encoder input device in the axis change setting.

Axis settings @
Select Unit [16-axis type FP7 Motion Control Unit(AFPTMC16EC) - \
Real axis
Allocate the counters of a
R b4 —ge =6 =0 g3 .
Ogr-16 @ot P —Ee—5—a0 - slave device to used.
[0 C10 O 11 12 E13 E14 [15 [E16
Virtual axis
F101-08 01 [02 [03 [[o4 [F05 [[o6 [[07 [F]08
[F]ALL .
Set the slave device
Encoder axis settings| | <¢ Il R I { = “ allocated to the axes as
an encoder.

WUME-FP7MCEC-09
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13.12 Connection with Slave Encoder Input Device

After that, press the [Encoder axis settings] button and set the registered axes are encoder

axes.

Encoder aiis seftings

=l

Allocate axes for the

Real axis
13 14 15 16
Virtual axis
o 02 03 04 05 06 o7 03
u oK | [ Cancel l

number of counters of the
slave device.

* (asterisk) is displayed for the axes set as encoder axes.

2. Register the encoder input device as a slave. (Refer to "4.4 Setting of Network

Configuration")

B EtherCAT Configurater [-]
File View Network Sefiings Help

4% Configuration Mode | | Export ENI

Project Explorer
16-axis type FP7 Motion Control Unit

B Diagnosis Mode

Device Editor

\ General [PDO Mapping | Variables | Advanced Options || Distributed Clock | Init Commands || CoE object

[E=EIE=E =21

i Slave_001 [MADHT1105BA1] (001) 1Axis
& Slave_002 [GX-EC0211] (002) 2Axis

Address
Station Address

No. of axes

Aois No.
Information

Name

Description

Vender

Product Code

Revision Number

ES| File

Topology
Port A, MIl

25
245 - 2Axis, 3Axis
Slave_002 [GX-EC0211]
GX-ECD211 screw terminal blocks 2 inputs(5 \ and 24V voitage input)
OMRON Corporation (0x83 / 131)
0x51 (81)
0x10001 (B5537)

Used parameter setting

Short Info
Information
Name Slave_002 [GX-ECD211]
Description GX-ECD211 screw terminal blocks
Vendor

OMRON Corporation (0%83  131)

~ 1| [Messages

Severty | Time |Message

C:\ProgramD: -ID SUNX CentrohControl Motion AT\Omren GX-

Encoderxml L

@  Siave_001 [MADHT1105BA1] [Port B] -
T

Networks: 1 | slaves:2 |

| status: | Mode: cCONFiG

I

The number of counters of
the slave device

Set the number of counters of the encoder input device.

Set to monitor the number of counters of the encoder input device by "AMP current value"
in "Each axis information & monitor area" of FP7 MC Unit. Click "Used parameter setting".
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13.12 Connection with Slave Encoder Input Device

W o Gt 1 =]

5. The "Used parameter setting"” window is displayed. Set an index number for the CoE object
of the target slave device in "Position actual value (actual position information area of

motor)".
Used parameter setting ol ===
Axis number 2Axis -
Base Applicable devices
Name Index Subindex Bit Position ~ Size DataType iw PDO/SDO MappingFlag Index Sublndex Bit Position Value
Encorder increments. Ox608F Ox01 - 4 uz r SDO NiA OxB608F DM - 1]
Motor revolutions OxB08F 0x02 - 4 us2 r SDO NIA OxB08F 0x02 - 0
Motor revolutions 0xB091 Ox01 - 4 uzz hw SDO NiA 0x6091 Ox1 - 0
Shaft revolufions. Ox6081 Ox02 - 4 uz iy SDO NiA Ox6081 02 - 1] r
feed 06092 0x01 - 4 us2 iy SDO NIA 0x6092 001 - 0
Shaft revolutions: 0xB092 0x02 - 4 uzz hw SDO NiA 0x6092 0x02 - 0
home method Ox6098 Ox00 - 1 18 iy SDO NiA 0x6088 Ox00 - 1]
Speed during search for zero 08099 0x02 - 4 u32 . SDO NiA DxB099 0x02 - 0
home accelaration 0x6024 0x00 - 4 uz rhw SDO NiA Ox609A 0x00 - [}
Error code Ox603F Ox00 - 2 uie r TxPDO NiA OxB603F Ox00 - 1]
Statusword OxB041 0x00 - 2 e r TxPDO NiA 0xB041 0x00 - 0
Modes of operation display OxB061 0x00 - 1 g r TxPDO NiA Ox6061 0x00 - 0
Position actual value 0x6064 0x00 - 4 132 r TxPDO = A4 Ox6064 0Ox00 - 0
‘Velocity actual value OxB06C 0x00 - 4 132 r TxPDO NiA 0xB06C 0x00 - 0 .
OK Cancel

13.12.3 Monitor Operation

The input from the encoder can be counted. After that, it can be monitored by the AM current
value by requesting to turn on the servo of the axes for the encoder registered in FP7 MC Unit.

Unit
Axis no. memory Name ?efaul Description R (W
No. (Hex)
Stores the current value based on a mechanical
AMP origin in pulse units. The value will not be updated
UM 02654 | current when the current value update function is
1 value KO: executed. o | -
-UM 02655 Absolut
[Absolute (Note 1) (Note 2)
coordinate] ]
Unit: pulse
Unit system Stores the current value based on an electric
UM 02656 | conversion . origin (value set as home position coordinate).
1 KO: . - ° -
-UM 02657 | current Stores values converted with the unit system
value (pulse, um, inch, degree) selected in the axis
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13.12 Connection with Slave Encoder Input Device

Unit
Axis no. memory Name ?efaul Description R |W
No. (Hex)
[SLZ?;n parameter as integer. This area is also updated
ysten when the current value update function is used.
coordinate]

(Note 1)  The count range of encoder input is unsigned 32 bits (0 to 4,294,967,295).

(Note 2) To read an AMP current value or current value after unit conversion, it must be read twice. For details,
refer to "7.3.5 Reading 2-word Monitor Values".
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13.13 EC Packet Monitor Function

13.13 EC Packet Monitor Function

13.13.1 Overview of Function

The packet monitor function is a function to store sent or received packet data between the
master (FP7 MC Unit) and slaves (Servo Amplifier A6B/A5B) as files. Packet data can be
confirmed using commercial analyzer software. An SD memory card is required for using the

EC packet monitor function.

B Specifications of FP7 MC Unit

Item

Specifications

Storage destination

SD memory card inserted in FP7 MC Unit

Packet data file format

TCP Dump format (cap)

Packet data file size

Max. 6 Mbytes per file

No. of packets

Max. 3904 packets

Storage timing

The following two types of storage timing are available. It is set in "MC
common settings" of CMI.

1. After the power turns on, EC packet is stored after FP7 MC Unit turns
"ON" the initialization done (XF).

2. EC packet is stored by turning "ON" the EC packet monitor request (Y1)
at an arbitrary timing by a user program.

13.13.2 Stored Files

Packet data files are stored in a format such as the following in SD memory cards.

B Specifications of FP7 MC Unit

Item

Specifications

Storage destination folder

\ECpacketLog

Stored file

File name: yyyyMMddhhmm-***
yyyy: Year, MM: Month, hh: Hour, mm: Minute, ***: Generation (000-999)

13.13.3 Handling of SD Memory Card

B Usable SD memory cards

We recommend SLC SD memory cards and SLC SDHC memory cards for industrial use

manufactured by TDK.

https://product.tdk.com/ja/search/flash-storage/flash-storage/sd-card/catalog

WUME-FP7MCEC-09
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13.13 EC Packet Monitor Function

e An operation check has not been conducted for SD memory cards and SDHC memory cards
made by other manufacturers.

Logo printed on Usable SD memory cards

the CPU unit Card type Capacity
S"/W SD memory card 512MB to 2GB
SDHC memory card 4GB to 16GB

B Cautions on handling an SD memory card

The data saved in the SD memory card may be lost in the following cases. We assume no
responsibility whatsoever for the loss of saved data.

e The user or a third party has misused the SD memory card.
e \When the SD memory card was affected by any static electricity or electrical noise.

e The SD memory card was taken out, or the PLC body was powered off, while the card was
being accessed.

B Formatting an SD memory card

In principle, SD memory cards have been formatted by the time of purchase, and no formatting
by the user is required. If formatting becomes necessary, download formatting software for SD
memory cards from the SD Association website.

e A file system formatted by PC’s standard formatting software does not satisfy the SD memory
card specifications. Please use the dedicated formatting software.
e |tis recommended to save important data in another media for backup.

Never remove the card or power off the PLC body while the SD LED on FP7 MC Unit is lit (data
is being read from or written into the card). Data may be damaged.

e Do not use an SD memory card the memory capacity of which is more than the usable
capacity. Data in the card may be damaged.

13.13.4 How to Set

For using the packet monitor function, the settings related to the EC packet monitor are
configured in CMI.
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13.13 EC Packet Monitor Function

BE MC common settings dialog box

MC common settings xl

Setting

111 nodes participation wait

Decelerstion stop cperation

ME cperaticn RUN->DROG. cperation

Error alarm to CFU unit

EtherCAT commmnication EtherCAT commnication cycle

EC packet monitor ¢
Debug function

Threshold of the number of times of PDO error judgement

Operation when an error occurs 211 =xes stop

Interpolation cperation control P point operation Allow dizsctional shifs

Tool operation monitoring time (=)

Execute EC Packet Momitor after Wot axecuted

e

E
=)

time (=)

Deceleration stop

Decelerstion stop

Yes

500

Dissbled

<< <[ <I{<] <<l <]

Item Default

Description

EC packet monitor request flag

setting Invalid

The operation of packet monitor request flag of EC(EtherCAT)
communication is set.
Disabled
Packet monitor is not executed when EC packet monitor
request flag turns on.
Enabled

Packet monitor is executed when EC packet monitor request
flag turns on.

Execute EC Packet Monitor after | Not
Power ON executed

Set whether or not to execute the EC packet monitor after the
power is turned on.

Not executed / Executed

B Executing by user programs

For executing the packet monitor, turn on the EC packet monitor request (Y1) at an arbitrary

timing.

1/0 Target
allocation | axis

Name Description

axes monitor active

Turns on when the monitoring of EtherCAT communication packet is
X1 Al EC packet executed by the EC packet monitor request (Y1).

ON: Monitoring is executed, OFF: Monitoring stops

Y1

3904

Requests the start of the monitor of EtherCAT communication packet
when the EC packet monitor request flag is enabled by "MC common
All EC packet parameter". The packet data is saved in an SD memory card. The

axes monitor request | monitoring stops when (Y1) turns off. The monitoring also stops, and
(X1) turns off when the packet monitor capacity reaches 6 Mbytes or

packets.

13.13.5 How to Execute

The packet monitor is executed in the following procedure.

Procedure

(1) | Insert the SD memory card into FP7 MC Unit.

WUME-FP7MCEC-09
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13.13 EC Packet Monitor Function

Procedure

(2) | Confirm that the EC packet monitor is set with CMI.

(3) | Turn on the power supply.

(4) | Confirm that the operation monitor LED [SD] is off, and remove the SD memory card.
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13.14 How to Delay EtherCAT Communication Startup after Power ON

13.14 How to Delay EtherCAT Communication Startup after Power ON

By using the EtherCAT communication stop request signal (YA) of FP7 MC Unit, you can delay
EtherCAT communication startup after the PLC is turned ON.

The delay time can be controlled by setting the time period during which the EtherCAT
communication stop request signal (YA) remains in ON state after the PLC is turned ON.

e This function is supported by FP7 MC Unit Ver. 1.5 and later.

Sample program

SR10
| | T™vo [ DT1000 H
Always ON Timer for delaying  Delay value
communication (x1s)
startup after power
To ON (x1s) Y1 0 A
/| )
_| [ O/
Timer for delaying communication EC communication
startup after power ON (x1s) stop request
R1000 TO X10A
) || | /|
—1 F<DF) 1| 1/l
EC communication Timer for delaying EC communication
restart request communication stop request
Y1 OA startup after reception
power ON (x1s) annunciation
EC communication
stop request
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14.1 Overview of Function

14.1 Overview of Function

CMTimeChart.cmt - CMTimeChart =N EoR =
File Edit Set VMew Cursor Online
Sl 8 P e Q8D
¥ Y B
-
uruﬁ Axis| 1:Positioming start request

:m:| ann FNRRRENRRRARN] mawE
Rxis|1:Busy anmundiation )
OFF d

o
:| Ixis L:opereiion done annumcizion
OFF

I Ixis 1:Current vafue of AMP (Absolute coordinace) [

2000000 e

3007 W hoia SiActual| Spedd monitox value WEWORST YT T T

225+

1504

754

o

=

0:00:00.00000:00:00.07500:00:00.15000:00:00.22500:00:00.30000:00:00.37500:00:00.45000:00:00.52500:00:00.60000:00:00.67500:00:00.7500

g T T ] J
NS EEET | EErETT | EETT T e
Device List - I x

Trigger no.

‘Word/double word device No. of remaining words: 253

Color = Value (T)  WValue (&) Value (B) Values (B-A) Max. value | Min. value -
1 1 Axis 1:Actual speed monitor u| ILE o o o o 283 o a
2 | 1 Bxis 1:Current value of AMP (| I32 2000001 o [ o 4000053 1553537 -

Color | Value (T) | Value (A) | Value (B) | Values (B-A) Max. value | Min. value

z | 1 | awis 1:Busy smnuncistion 51T o o o o 1 o
Device List |Tngger condition semng|

Function of CMTimeChart

This is a function to display data logged in the memory of FP7 MC Unit as time chart by
reading it.

Up to 256 monitored devices can be registered. Also, up to 16 trigger conditions can be set
as triggers to start logging data.

Logging data can be executed by setting the logging condition and downloading it to the unit.

Execution procedure of CMTimeChart

Item Description Reference

(1) | Starting CMTimeChart | CMTimeChart can be started from the menu of CMI.

Set devices to be logged. (Max. 256 devices) Word devices and bit
(2) | Register devices. devices in the unit memories can be specified for devices to be "P.14-4"
logged.

Specify conditions used as triggers for logging (Max. 16
conditions). Leading edges and trailing edges of bit devices or "P.14-6"
values of word devices can be set as comparison conditions.

3) Setting of trigger
conditions
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14.1 Overview of Function

Item Description Reference
4) Download setting data | Download set conditions (registered devices and trigger "D 14-11"
for CMTimeChart. conditions). ’
Start and stop the logging operation by the CMTimeChart operation
(5) E)tar}nang séggﬂt:: or user programs. The logging situation can be confirmed in the "P.14-12"
9ging op ’ monitor of CMTimeChart or unit memories.
When the logging operation is complete and log data is stored in
(6) | Upload logging data. FP7 MC Unit, data can be uploaded. When uploading logging data, |"P.14-17"
it can be confirmed as a time chart.
B Starting CMTimeChart
CMTimeChart can be started from the menu of CMI.
Select Online>Time Chart from the menu bar.
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14.2 Registration of Devices

14.2 Registration of Devices

Devices on which logging is performed are registered in the device list of "CMTimeChart". The
following procedure is explained on the condition that "CMTimeChart" has already started on

CMI.

Procedure |

1. Select Set>Register Device from the menu bar. Or double-click an arbitrary line in the
device list window.

The "Register devices" dialog box is displayed.

Register Device
Trigger no.
Object
Classification
Device
Axis number
Device type
Used bit position

Color

==
[mc unit -
(A -

[Ear.h axis connection confirmatio v]

Bit device

0
I
0K |

I Cancel ]

2. Select Trigger number, Object, Classification, Device, Axis number, Device type, Used bit
position and Color.

3. Press the [OK] button.
The information on the registered device is displayed in the device list.

Setting items (When Object is MC Unit)

Item Description
. Select a trigger number corresponding to the monitored device.
Trigger no.
Range: 1 to 16
Target MC Unit

Classification

Select one from eleven classification items of unit memory configuration.

All / Input control area / Output control area / Each axis information & monitor
area / |0 area / Operation speed rate setting area / Torque limit area / Error
annunciation & clear area / Warning annunciation & clear area / Synchronous
control monitor area / Each axis setting parameter area

Device Select a device available for the item selected in Classification.
Axis no. Select a target axis number.
Device Type

When a device and axis number is selected, these items will be automatically set.

Used bit position

When one bit in a word device is specified, the used bit position is displayed.

Color

Select a display color on the time chart monitor. Double-clicking it will open the
"Color" editor.

14-4
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14.2 Registration of Devices

Setting items (When Object is Slave)

Item Description

Trigger no. Select a trigger number corresponding to the monitored device.
Range: 1 to 16

Target Slave

Node address Set the station address (node number) of the slave device.

Main Index

Sub Index Set the index, sub index and data type of the slave.

Device Type

Used bit position

When specifying "Bit device" in the word device, set the used bit position.

Color

Select a display color on the time chart monitor. Double-clicking it will open the
"Color" editor.

g1 Info. )

e The device displayed on the time chart is specified along with trigger conditions (1 to 16).

e Switching the object between "MC Unit" and "Slave" in the "Register Device" dialog box
switches the selectable items.

WUME-FP7MCEC-09

14-5



14.3 Trigger Condition Setting

14.3 Trigger Condition Setting

14.3.1 Setting Procedure of Trigger Conditions

Trigger conditions are registered in the trigger condition setting of "CMTimeChart". The
following procedure is explained on the condition that "CMTimeChart" has already started on

CMI.

Procedure |

1. Select View>Trigger condition setting from the menu bar. Or click Trigger window
The "Trigger condition setting" dialog box is displayed.

No. of sampling data

Trigger condition setting =l
Trigger no. 1 '|
Sampling

‘Communication cycle (ms) 0.5
Communication cycle magnification 1
Sampling cycle (ms) 0.5

Measurement time (ms) 4 - |
Trigger mode Single i |

2

2. Select a trigger number, sampling condition, trigger mode, trigger position and trigger

condition.

3. Press either [Set] button of Trigger A or B according to the trigger condition.
The "Trigger Setting" dialog box is displayed.

Trigger Setting
Setting object (1) | Trigger A

Comparison source (3}

Object [mC Unit -
Classification [ |
Device [Ear.h axis connection confirmatio « |
Auis number [mgs1 |

Device type Bit device

Used bit position

(2)

1 -| Comparison destination (4)

Object
Classification
Device

Axis number
Device type

Used bit position

==

M unit -|

[ |

[Ear.h axis connection confirmatio « |

Axis 1 -

Bit device

i 0K I [ Cancel

4. Select trigger setting conditions, and press the [OK] button.
The detailed information of trigger conditions is displayed.

14-6
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14.3 Trigger Condition Setting

Communication cycle (ms)

Sampling cycle (ms)
Measurement time (ms)

No. of sampling data

Trigger mode
Trigger position
Trigger condition

Trigger A

Trigger B

[C] Write to SD memory card

Trigger condition setting =]
Sampling

Communication cycle magnification

Auxis 1:Positioning start request T Fixed value:0

Set

14.3.2 Trigger Condition Setting (Sampling)

The "sampling" conditions in the "Trigger condition setting" dialog box are set as follows.

Trigger condition setting &l
Triggerno.
Sampling

Communication cycle (ms) 0.5

Communication cycle magnification 1

Sampling cycle (ms) 0.5
IMeasurement time (ms)

Mo. of sampling data 8
Trigger mode

B Setting item

Item Description

Communication cycle

The set EtherCAT communication cycle is displayed.

Although the communication cycle specified in "MC common settings" is in [us]
units, the communication cycle is displayed in [ms] units according to the time
scale display.

Communication cycle
magnification

Set the EtherCAT communication cycle magnification.
Range: 1 to 255

Sampling cycle

The determined sampling cycle is displayed according to the above
communication cycle magnification.

Measurement time (ms)

Select data measurement time. The range of measurable time varies according to
the EtherCAT communication cycle.

WUME-FP7MCEC-09
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14.3 Trigger Condition Setting

Item Description
EtherCAT
communication Measurement time range
cycle
0.5ms 4 ms to 130.560 s
20ms 6 msto 522.240 s
1.0 ms 8 msto 261.120 s
4.0 ms 32 ms to 1,044.480 s
) The number of data sampled is displayed according to the above settings.
No. of sampling data . . .
No. of sampling data = Measurement time / Sampling cycle

| | | | | | | | | | 1
< - -~ Measurement time [EtherCAT communication cycle x Communication cycle magnification x No. of sampling data] - = =
(0.004 s to 1,044,480 s)
EtherCAT communication cycle: 500/1,000/2,000/4,000 ps
Cycle magnification: 1 to 255
No. of sampling data: 8 to 1,024
Sampling cycle: Measurement time / No. of sampling data

14.3.3 Trigger Condition Setting (Trigger Mode/Trigger Position)

"Trigger mode and Trigger position" in the "Trigger condition setting" dialog box are set as

follows.

(=}

[ bar

05

ampling cycle (ms) 035

remert time (ms) a v

o. of sampling dzta 8

Trigger mode [single v

Trigger position (o -

B Setting item

Item Description

Specifying the timing to log data.

Selection Description

si After the start request, the logging is executed only at the time of the
ingle . . h

first trigger detection.
Trigger mode

After the start request, the logging is executed every time the trigger
Normal f
is detected.

After requesting the start, the data before the measurement time will
Auto be stored as measurement data from the point of time when the
logging stop is requested.

Triqaer position Trigger positions displayed on the time chart monitor can be specified. They can be set
ggerp by the rate of the measurement time. Select any one from the following options.
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14.3 Trigger Condition Setting

Item Description
0, 1/8, 2/8, 3/8, 4/8, 5/8, 6/8, 7/8

Trigger position: 0 1/8 2/8 3/8 4/8 5/8 6/8 7/8 1

U U U U U U U

al

4 - -- Measurement time [EtherCAT communication cycle x Communication cycle magnification x No. of sampling data] == = %
(0.004 s to 1,044,880 s)

14.3.4 Trigger Condition Setting (Trigger Condition)

"Trigger condition, Trigger A and Trigger B" in the "Trigger condition setting" dialog box are set
as follows.

Trigger condition setting B

Trigger na.

Sampling
Communicaticn cycle (ms)
Communication cycle magnification
Sampling cycle (ms)
Measurement time (ms)

Ne. of sampling data
Trigger mode Single
Trigger position

Trigger condition

Trigger A

Set

=
[
o o
I 4 4| m Do i ]

Trigger B

[Z] Write to SD memory card

B Setting item

Item Description
Select a condition for the corresponding trigger number.
A It will be valid when the condition specified for Trigger A is met.
B It will be valid when the condition specified for Trigger B is met.
Trigger condition - - " o -
It will be valid when the both conditions specified for Trigger A
Aand B f
and Trigger B are met.
It will be valid when the condition specified for Trigger A or
AorB . :
Trigger B is met.
Trigger A
Click [Set] button to open the "Trigger Setting" dialog box.
Trigger B
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14.3 Trigger Condition Setting

B "Trigger Setting” dialog box

Trigger Setting =)
Setting object (1) | Trigger A e
Comparison source (3} E] Comparison destination (4)
Cbject [Mc Unit - Chbject [MC unit -
Classification [ - Classification [ -
Device |Each axis connection confirmatio ~ | Device [Each axis connection confimatio « |
s e o umper
Device type Bit device Device type Bit device
Used bit position 0 Used bit position 0
ok || comcel
No. Item Description
(1) Setting object The trigger for the setting is displayed.

Select comparison conditions to enable the trigger.

It will be valid when the leading edge (off to on) of the "condition set for
! Comparison source" is detected.
I It will be valid when the trailing edge (on to off) of the "condition set for
Comparison source" is detected.
1 It will be valid when the leading edge (off to on) or trailing edge (on to off)
of the "condition set for Comparison source" is detected.
2 Comparison - - — - -
) condition _ It will be valid when "condition set for Comparison source" is equal to
"condition set for Comparison destination".
<> It will be valid when "condition set for Comparison source" is not equal to
"condition set for Comparison destination".
> It will be valid when "condition set for Comparison source" is larger than
- or equal to "condition set for Comparison destination".
< It will be valid when "condition set for Comparison source" is smaller than
- or equal to "condition set for Comparison destination".
(3) Comparison source
- Select devices for the comparison conditions. A fixed value can be selected for
(4) Comparison Comparison source.
destination
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14.4 Download to Setting Data to the Unit

14.4 Download to Setting Data to the Unit

The device registration and trigger conditions made by "CMTimeChart" must be downloaded to
FP7 MC Unit. The following procedure is explained on the condition that "CMTimeChart" has
already started on CMI.

Procedure |

1. Select Online>Download Logging Setting from the menu bar.
A confirmation message box appears.

Downlead Logging Setting @

,'r"\] Logging setting will be downloaded.
L <4 Are you sure you want te proceed?

i OK | [ Cancel

2. Click the [OK] button.

Downloading the logging setting is executed. Once the download is complete, a message
box is displayed.

Downlead Logging Setting @

: I Download of logging setting te the unit completed successfully.

When the logging operation is performed, the following message box is displayed. Confirm
that the logging flag is off by the logging monitor function of "CMTimeChart" and re-execute
the download again.

Downlead Logging Setting @

l Download of logging setting te the unit failed,

Legging is being executed.

3. Click the [OK] button.
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14.5 Start and Stop of Logging Operation

14.5 Start and Stop of Logging Operation

14.5.1 Procedures of Start and Stop by "CMTimeChart"

The logging operation of FP7 MC Unit can be operated on "CMTimeChart". The following
procedure is explained on the condition that "CMTimeChart" has already started on CMI.

Procedure |

1. Select Online>Download Logging Setting from the menu bar.

"Announce Trigger Registration" and "Allow Trigger Use" turn on in the "Logging Monitor"
window.

Logging Monitor

Trigger

Logging flag

Presence/sbsence of logging data

2. Select Online>Start Logging from the menu bar.
A confirmation message box appears.

Start Logging

I.-"__-"-I Logging will be started.
W' Are you sure you want to proceed?

L oK J [ Cancel ]

3. Click the [OK] button.
Once a trigger is detected, the logging is started and the logging flag turns on.

Logging Monitor

Trigger State

er Registration

Allow Trigger Use
Log: flag

Presence/absence of logging data

Once the logging is finished, the logging flag turns off and the presence/absence of logging
data flag turns on.

Logging Monit

Confirm if the presence/absence of logging data flag is on.

Select Online>Stop Logging from the menu bar.
A confirmation message is displayed.
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14.5 Start and Stop of Logging Operation

Stop Logging =]

.

f 1 Logging will be stopped.
Y Are you sure you want to proceed?

| oK | ’ Cancel ]

6. Click the [OK] button.
The logging operation stops and a confirmation message are displayed.

Stop Logging ==

| Logging stopped.

7. Click the [OK] button.
Then upload the logging data on "CMTimeChart". It can be displayed in the time chart.

i Info. )
e When the trigger mode is "Auto", pressing the [OK] button in "Step 3" turns on the logging flag.
Also, executing the logging stop after step 5 turns on the presence/absence of logging data

flag. For information on the difference between operations according the trigger modes, refer to
"14.5.3 Logging Operation Diagram".

14.5.2 Start/Stop by User Programs

The logging operation of FP7 MC Unit can be operated by user programs. The operation by
user programs is performed by I/O and unit memories.

Procedure |

1. Confirm if the trigger conditions of a corresponding trigger number has been registered in
the unit by "Announce Trigger Registration (UM02630)" in the unit memories.

Write "1" to the corresponding bit of "Allow Trigger Use (UM02631)" in the unit memories.
Turn on "Waveform logging enable (YB)".

Confirm if the logging of the corresponding trigger number is complete by "Presence/
absence of logging data (UM02633)" in the unit memories.

5. Turn off "Waveform logging enable (YB)".

The logging operation stops. Then upload the logging data on "CMTimeChart". It can be
displayed in the time chart.
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14.5 Start and Stop of Logging Operation

1/0 Allocation
1/0 no LI Name Description
. axis
When this signal is on, the waveform logging can be executed.
. When this signal is off, the waveform logging cannot be
YB All axes Z\:\Z\/b(-‘f;orm logging executed.
When this flag turns off, while the waveform logging is being
executed, the waveform logging is aborted.
Waveform logging This contact turns on by turning on the waveform logging
XB All axes ) N
active annunciation enable flag (YB).

(Note 1)  The I/O numbers in the above table show relative addresses based on the base word number. The 1/O
numbers actually used vary according to the slot number where the unit is installed and the starting
word number.

Unit memories (Time chart function operation setting/annunciation area)

e: Available, -: Not available

. Unit
':;'s memory Name E)efaul Description R (W
: No. (Hex)
When a trigger condition has been registered in
. FP7 MC Unit, the bit corresponding to the trigger
_ UM 02630 Announce tngger HO number turns on. ° _

registration 0: Not registered

1: Trigger condition is registered.

For allowing the use of a trigger by a user
program, turn the bit corresponding to the trigger

- UM 02631 | Allow trigger use | HO number. R o
0: Not allow the use.

1: Allow the use.

It turns on when the logging operation is being
executed on FP7 MC Unit. It turns off when the

_ UM 02632 | Logging flag HO logging operation is complete. ° -
0: Logging is not executed/complete.

1: During logging

It turns on when the logging operation is complete

Presence/ on FP7 MC Unit and logging data exists.
- UM 02633 | absence of HO . . ° -

; 0: No logging data
logging data

1: Logging data exists.

(Note 1)  Sixteen bits corresponding to respective trigger numbers are allocated to the time chart function
operation setting/annunciation area (1 word).

bit no. 15 87 0

Tl'iggel’no_16......98......1
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14.5 Start and Stop of Logging Operation

14.5.3 Logging Operation Diagram

The timing of sampling data by the logging operation of FP7 MC Unit varies according to the
"Trigger mode" (Single / Normal / Auto) set in "CMTimeChart".

B When Trigger mode is "Single"

After the logging operation is executed, the data at the point of time when the first trigger
condition is met will be logged and stored as data.

Announce trigger registration ON
(UM 02630_bit0) g

Allow trigger use  ON ! ! ! ! !

(UM 02631_bit0) opf || L L

Waveform logging enable ON . . ! ! !

(YB) OFF | L
Waveform logging active : : : : :
annunciation ON w w | | |
| |

(XB) OFF | "

ON
Trigger detection QFf
Logging flag ON

|
|
(UM 02632_bit0) OFF }\

—
Presence/absence of Measurement >
logging data ON time

(UM 02633_bit0) OFF

(Note 1)  If the waveform logging enable (YB) flag turns on before turning on "Allow Trigger Use (UM02631)",
the logging operation will not be executed.

B  When Trigger mode is "Normal”

After the logging operation is executed, the data at the point of time whenever the trigger
condition is met will be logged and stored as data. When the "Upload logging data" operation is
performed on "CMTimeChart", the time chart displays only the latest information.
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14.5 Start and Stop of Logging Operation

Announce trigger registration ON

(UM 02630_bit0) ofF

Allow trigger use  ON L L

(UM 02631_bit0) opr ||

Waveform logging enable ON L L

(YB) oFF
Waveform logging active : :
annunciation ON ‘

(XB) oFF

[4
D

ON | |

Trigger detection QFf |_| |_|

Logging flag ON

(UM 02632_bit0) OFF | | ] I
Presence/absence of Measyrement) Measprement) Measurement
logging data ON time time - time

[
(UM 02633_bit0) OFF

(Note 1)
the logging operation will not be executed.

B  When Trigger mode is "Auto”

If the waveform logging enable (YB) flag turns on before turning on "Allow Trigger Use (UM02631)",

While the logging enable flag (YB) is on, the logging operation is continued and data is stored.
Once the loggings enable flag (YB) turns off, the data from the time traced back by the
measurement time specified in "CMTimeChart" until the stop will be stored.

Announce trigger registration ON

(UM 02630_bit0) oFF

Allow trigger use  ON

(UM 02631_bit0) offF

Waveform logging enable ON

(YB) oFF

Waveform logging active
annunciation ON

(XB)  OFF |

Logging flag ON
(UM 02632_bit0) OFF

L Loa o

Presence/absence of
logging data ON
(UM 02633_bit0) OFF

||
gj B
/

+—>
Measurement

time |‘(
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14.6 Upload of Logging Data (Time Chart)

14.6 Upload of Logging Data (Time Chart)

14.6.1 Procedure of Uploading Logging Data

Data logged in FP7 MC Unit can be read on "CMTimeChart" and displayed as a time chart. The
following procedure is explained on the condition that the logging is complete and
"CMTimeChart" has already started on CMI.

Procedure |

1. Confirm that the logging is complete, the operation is stopped and the Presence/absence of
logging data flag is on.

They can be confirmed in the "Logging Monitor" window.

Logging Monitor B

Trigger State

Announce Trigger Registration

2. SelectOnline>Upload Logging Data from the menu bar.
A confirmation message box appears.

Upload Logging Data @

Current trigger condition and device will be deleted.
W' Are you sure you want to proceed?

| OK | [ Cancel

3. Click the [OK] button.
The upload is executed and a confirmation message box is displayed.

Uplead Logging Data \EI

P h
|0:I Upload of logging data frem the unit completed successfully.
-

4. Click the [OK] button.
The logged data is displayed as a time chart.
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14.6 Upload of Logging Data (Time Chart)

CMTimeChart.cmt - CMTimeChart = e |
Eile Edit Set View Cursor Online
== IR IR R R
ul =
L
oN Py A" RERP YA TN
:I | 2xis 1:Positioning start request )
OFF.
DN:I Axis|1:Busy enmundiation |}
OFF.
']:I Zxis l:0peracion done anmunciacion J)
40000007 un EANRERRRAEANE NAIFYASE NS YR p ey AARY AAR AR AR -
\xis i:Current vajue of AME (Absolute coordinate
350
2000000 T T
3007 EYRRPNEREYS 1 r walus
Axis 1:acrual spefd monitor value {A-wiedi™
225+
1504
754
o] L e
0:00:00.00000:00:00.07500:00:00.15000:00:00.22500:00:00.30000200200.37500200:00.45000:00:00.52500:00:00.60000:00:00.67500:00:00.7500
i ] I ] ]
T e s
[ [ 1zeme [ seoms L me [ -tzme [ -67ems
|Device List‘Tﬂggsr condition semng‘
NUM

e For uploading logging data and displaying the time chart, the logging operation should be
complete.

e During the execution of the logging operation, it is not possible to upload logging data and start
the time chart.

14.6.2 Settings for Time Chart Display Area

The display of "CMTimeChart" can be adjusted in the "Display Setting" dialog box. Selecting
View>View Setting... opens the "Display Setting" dialog box.
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14.6 Upload of Logging Data (Time Chart)

B Display Setting dialog box (Common tab)

Display Setting

Commen | Device

X-axis Setling

Mo. of Displayed Grids

Mo. of Data per Grid

Time Scale Unit Type
Y-axis Sefting

Mo. of Displayed Grids

MNo. of Whole Grids

Color Setting

Trigger setting (Trigger cursor)

Displayed trigger no.

Background Color :} Cursor A Color
Chart Background Color :] Cursor B Color :]
Grid Color ﬁ Trigger Color
X-axis Scale Color ﬁ

154

5

Microsecond «

oK | I Cancel ] [ Apply
Item Description
) Set the number of grids of a displayed chart in the logging monitor.
No- of Displayed | Range: 10 to 1,000
Example) When the setting is 10, it is divided into 10 by grids.
Set the number of data dividing the area between grids.
X-axis .
Setting No. of Data per Range: 1 to 100
Grid Example) No. of Data per Grid: 10
(Set the time rate of one grid regarding one is equal to a time scale.)
Time Scale Unit | Set the time scale unit of a displayed chart.
Type Microsecond / msec / sec / min / hours
No. of Displayed Set the number of grids displayed in a displayed chart in the logging monitor.
Y-axis | Grids Range: 10 to 50
Setting
g?i'dgf Whole Set the total number of grids displayed in the logging monitor.
Color Setting Set display colors.
Trigger Setting Select a trigger number to be displayed. Range: 1 to 16

WUME-FP7MCEC-09
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14.6 Upload of Logging Data (Time Chart)

Displayed Grids

No. of displayed grids
R R R, 2

No. of displayed grids
Time in display = Time scale x No. of data per grid x No. of displayed grids
1 data

Color Setting

Trigger color Cursor A color Cursor B color

Y © ©
OFF | 1t axis: Operation done
ON= =—————————>—°—-—=——————————
OFF gm axis: Busy
ON= 5
OFF ] E}1st axis: Positioning start request
ONS B
190864077 1t axis: AMP current value (Absolute coordinate)
61
290 | ¥ 1st axis: Actual speed monitor value
0
X-axis
scale
color
Background color Chart background color Grid color

B Display Setting dialog box (Device tab)
The display range and position can be set for each registered device.
Display Setting ==

Common | Device

Device List

Display Range Setting

urrent value of AMP
TO1:Axis 1:Positioning start requ|

T01:Axis 1:Busy annunciation Set the maximum/minimum of logging data(v)
TO1:Axis 1:Operation done annu

Set the maximum/minimum of data type

@ Set arbitrary maximum/minimum values.
Maximum 300
Minimum 0

Display Position Setting
Y-axis Display Whole Range: 0 - 49

Upper End 18
Lower End 0
Scale
Y-axis Scale Interval 16
" »
[ oK | [ gcancel ||  sepy |

(Note 1) In Scale field, enter an interval between the scales of Y axis by grids. Range: 1 to (Upper end - Lower
end)
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14.7 Storage of CMTimeChart Data

14.7 Storage of CMTimeChart Data

Conditions and data set in "CMTimeChart" can be stored as files. Store them after uploading
data. The following procedure is explained on the condition that the logging is complete and
"CMTimeChart" has already started on CMI.

Procedure |

1. Select File>Save As from the menu bar.

2. Enter the desired file name and press [Save].
It can be stored as a file with the extension (.cmt).

gl Info. )
e By opening the file and downloading the setting data to the unit gain, the logging operation can
be performed under the same conditions.
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14.8 Storage in SD Memory Card

14.8 Storage in SD Memory Card

14.8.1 Storing Logging Data

Data logged in the memory of FP7 MC Unit can be stored in SD memory cards.

B Specifications

Item

Specifications

Number of logs

Max. 256 devices

Buffer memory

Max. 32k words
It can be divided into max. 16 (DATALOGO to DATALOG15) areas for use.
Capacity per division: 2k words to 32k words

Start/Stop of logging

The logging enable flag (YB) turns on by CMTimeChart or a user program.

Logging trigger condition

When the trigger condition is met

Instruction: The waveform logging enable flag (YB) is executed under arbitrary
conditions and logging starts.

File determination

condition When logging is complete
(Logging stop trigger gging piete.
condition)

File format Data is saved in log format.

B Folders and files stored in an SD memory card

FP7 MC

Internal memory ~ SD memory
(RAM) card

Logrgierﬁ:rl;ffer ,D DATALOGO0_yyyymmddhhmmss-00.log
sD

DATALOGO0

DATALOGO1_yyyymmddhhmmss-00.log

DATALOGO1

. DATALOG15_yyyymmddhhmmss-00.log

DATALOG15

14.8.2 Setting When Using SD Memory Cards

Make the following settings to store logging data of FP7 MC Unit.

B Setting of time data acquisition

When storing logging data of FP7 MC Unit in an SD memory card, the time data of FP7 CPU
Unit is used. For acquiring the time data of FP7 CPU Unit, make the following settings.

14-22
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14.8 Storage in SD Memory Card

Procedure |

1. Select Options>FP7 Configuration>CPU configuration from the menu bar of FPWIN

GRY7.
The "CPU Configuration Setting" dialog box appears.
il cru Configuration Setting
=
Setting item Setting description
Select Programmable Display -
Select operation
Select ion when a self- ic efmor occurs
=/ Time data acquisition method
Acquire automaticaly from SMNTP server MNao
Slot number of unit to acquire ]
= Acquisition timing
When power supply is on Set. |z|
Once daily/specified time Mot set.
Once weekly/specified day of the weelc and time Mot set.
Once monthly/specified date and time Mot set. =
Daily time: Hours and minutes ]
Weeldy time: Day of the week 0
Weeldy time: Hours and minutes ]
Mortthly time: Date 1
Morthty time: Hours and minutes o
= Time setting
End processing time (setting value * 0.1 ms) 125
Mext frame wait timeout time during muttiframe com... 6500
Manitor registration valid time (setting value * 1 ms) 65535 B
Constant scan time (setting value ™ 1 ms) 0
Communications control instruction timeout time (set... 100

[ Save Setting ] [ Read Setting(Q) ]

[

OK.

] [ Cancel

H Initialize ]

2. Specify the slot number where FP7 MC Unit is installed for "Slot number of unit to acquire".

3. Change the setting of Acquisition timing>When power supply is onto "Set".

A confirmation message box appears.

4. Click the [OK] button.

Setting of trigger conditions

For storing logging data of FP7 MC Unit in an SD memory card, check the checkbox of [Write
SD memory card] in the "Trigger condition setting" dialog box.

WUME-FP7MCEC-09
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14.8 Storage in SD Memory Card

Trigger condition setting B
Trigger no. 1|
Sampling

Communication cycle {ms) 05
Commurnication cycle magnificstion
Sampling cycle (ms) 05
Measurement time (ms) 4 -
No. of sampling data 8
Trigger mode Single |
Trigger position 0 |
Trigger condition A |
Trigger A
set |
Trigger B
set |
[7] Write to SD memory card

il Info. )
e Even when using an SD memory card, the operations such as registering devices, setting

trigger conditions, downloading setting data, starting/stopping logging operation and uploading
logging data are the same.
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15.1 Errors and Warnings

15.1 Errors and Warnings

15.1.1 Errors and Warnings

When any operational unconformity occurs in FP7 MC Unit, errors or warnings will occur.

When errors or warnings occur, the following operations will be performed.

Error The motor stopped due to the occurrence of error will not activate
executed.

Occurs in any abnormal conditions. When a motor is operating, the operation stops.

until the error clear is

continues running if the motor is operating.

Occurs when any operational unconformity not abnormal conditions exist.
Warning The operation can continue even after the occurrence of warnings, and the motor

15.1.2 Checking and Clearing by CMI

It is possible to check and clear errors/warning on an axis-by-axis basis by selecting
Online>Data monitor on the programming tool CMI. Some errors cannot be cleared. Some
system errors and communication errors of AMP cannot be cleared by this operation. The

power supply of the unit should be restored.

Data monitor

Axis [Group] Axis 1

Control mode Positioning contrel

Synchronous state Synchronize

Teble number executing

Ruxiliary output code

Repest count

Bxis state Error occurs Error occurs

Error code 00FO-3011

E=SE=R =
V-axis 1 1
Positioming comtzel | Positicning cemtrel | Positicming comtzal 706 cpezaticn
Synchronous master axis V-axis 1 V-hwis 1 ——e———— —— e
Synchronous output cam GeartCluzen | e
Syncazenize | e
1 1 1
[+] o o
Repeat count current value 0 o o
o 0 0
Current value -1 az4
Unit conversion current value o pulse -1 pulse 224 puise
Dewiation 1 Y ——
Torque value (%} 0 o -
Actual speed (rpm) 0 o -
During =zop During swop Error
o0s0-3043 | e 00F0-3043
Clear errors | Clear arrors I Clear errors | Clear errors ] clear errors
Warning code BN —_ |
Clear warning I Clear warning | Clear warning | clear warning
3

15.1.3 Clearing Errors/Warnings Using User Programs

Errors and warnings can be cleared by turning on the "error clear request"
request" allocated to the output control area using user programs.

or "warning clear

15-2
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15.1 Errors and Warnings

B Clearing errors/warnings using unit memories (output control area)

It is possible to clear errors and warnings on an axis-by-axis basis by turning on the error/
warning clear request flags allocated to the output control area. Some errors cannot be cleared.
Some system errors and communication errors of AMP cannot be cleared by this operation.
The power supply of the unit should be restored.

Example) When clearing the error in the axis no.1 of FP7 MC Unit installed in slot 1

SR14 X100
| | | [ BKMV.UL [$1:UM000BA[S1:UM000BF| WR158 H
1st scan OFF  Link Axes 1to 16 Virtual axes Axes 1to 16
| establish- Error 17 to 32 Error Error
ment annunciation  annunciation annunciation
R600 R1580 R4720
) | ] VY
_| |_( DF ) 1 U
Axes 1 Axis 1 Error
Error flag clear request
R4720
Axis 1 Error
_-:]clear request ca
SR14 X100
| | | [ BKMV.UL | WR472 WR477  [S1:UM000CBH
1st scan OFF  Link Axes 1to 16 Virtual axes Axes 1to 16
establish- Error clear 17 to 32 Error clear
-ment request Error clear request request

B Allocation of unit memories (Input control area/Output control area)

Real axis Virtual axis
mesta |0 (B IMe aceste (B
Error annunciation UMOOOBA | UMO00OBB |UMO00BC |UMO000BD |UMOOOBE |UMOOOBF
Warning annunciation UMO000CO |UMO00OC1 |UMO0O0OC2 |UMOO0C3 |UMO00C4 |UMO00C5
Error clear request UM001C8 |UMO001C9 |UMO01CA |UMO001CB |UMO01CC |UMO001CD
Warning clear request UMO001CE |UMO01CF |UMO001D0O |UMO001D1 |UMO01D2 |UMO001D3

(Note 1)

When the value of each bit is 1, it turns on. When the value of each bit is 0, it turns off.

bit no. 15

87 0

AXiSnO_‘]G.o.oo.gaoooooo']

320 ¢ 0 0 0
48 e o o o o
B4 e o o o o

025240 o o o o 017
041400 o o o o ¢33
e5756e o o o o 049

Flags or request signals for 16 axes are allocated to each unit memory (1 word) in the above table.

15.1.4 Error and Warning Logs

FP7 MC Unit has log areas to store error and warning codes in its unit memories.

WUME-FP7MCEC-09
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15.1 Errors and Warnings

e Once an error/warning occurs, the error/warning code will be stored in the log area of the
axis that the error occurred.

e \When an error/warning that is not related to the axes occurs, such as a failure in the unit, the

error/warning code will be stored in the log areas of all axes.

e In the data monitor or "tool operation" dialog box on CMI, only the latest error and warning

codes of each axis can be confirmed.

e For referring the error and warning logs for each axis, read the following unit memory from

the PLC.

B Configuration of log areas

Classification

Classification

Error clear individual axis
setting

No. of occurrences of
errors

The number of occurred errors is stored.

Error

Annunciation and | Efror code

Clear Area annunciation buffer 1 Up to eight error codes per axis are stored.
______ Eight-digit hex codes are stored as error codes.

The buffer 1 is always the latest code. Error codes are stored in

Error code the occurrence order from the buffer 1.
annunciation buffer 8
Warning clear individual
axis setting
No. qf acalrrences of The number of occurred warnings is stored.
warnings

Warning -

Annunciation and | Varning code

Clear Area annunciation buffer 1

Up to eight warning codes per axis are stored.

The buffer 1 is always the latest code. Warning codes are stored

Warning code
annunciation buffer 8

in the occurrence order from the buffer 1.

g1 Info. )

e For details of the log areas, refer to "16.5.10 Error Annunciation and Clear Area" and

"16.5.11 Warning Annunciation and Clear Area".

15-4
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15.2 Error Recovery Process

15.2 Error Recovery Process

15.2.1 Overview

The method to recover from error occurrence varies according to the states when errors occur.

DL L L Description Error type
error occurred P yp
Recoverable e After an error occurs, the operating axes stop.

state ; ) All error types
() e After an error occurs, FP7 MC Unit can recover the error at any time.

Unrecoverable e Error when a critical error occurred on the FP7 MC Unit system System errors
state e \When a non-recoverable error occurs, the power must be turned OFF écl)\/lmpmunication
(%) and then ON. errors
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15.3 Error Code Table

15.3 Error Code Table

15.3.1 AMP Errors (From 00FF 0000H)

e Alarms/errors occurred on the AMP side are output from FP7 MC Unit as error codes.

o Amplifier errors differ according to the type of amplifier. For details on treatments for amplifier
errors, refer to the manual of the servo amplifier.

e \When an amplifier error occurs, the system automatically enters a servo-free state. After
clearing the error, issue a servo ON request.

B How to read AMP error codes

e An amplifier error is divided into a main code and sub-code.

e The error codes stored in the error annunciation area of FP7 MC Unit are hexadecimal 4-
digit codes. The main codes (decimal) of AMP errors are converted to hexadecimal and
stored. The error codes equivalent to sub codes are not stored.

Example) For encoder communication errors

FP7 MC error A6B error number L
“h = Description
CO Main code Sub-code
0015H 21 0 Encoder communication line breakage fault protection
5
21 1 Encoder communication error protection
B AMP error code table [For A6B]
FP7 MC error AG6B error number o L.
de = escription
CO Main code Sub-code
000BH 1 0 Control power supply undervoltage protection
000CH 12 0 Over-voltage protection
13 0 Main power supply undervoltage protection (Insufficient
voltage across a p—n junction)
000DH
Main power supply undervoltage protection (AC
13 1 . . ’
interception detection)
14 0 Overcurrent protection
000EH
14 1 IPM error protection
15 0 Over-heat protection
000FH
15 1 Encoder overheat error protection
16 0 Overload protection
0010H
16 1 Torque saturation error protection
18 0 Regenerative overload protection
0012H
18 1 Regenerative transistor error protection
21 0 Encoder communication line breakage fault protection
0015H
21 1 Encoder communication error protection
0017H 23 0 Encoder communication data error protection
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15.3 Error Code Table

A6B error number
FP; A Gl Description
COCS Main code Sub-code

24 0 Position deviation excess protection
0018H

24 1 Speed deviation excess protection
0019H 25 0 Hybrid deviation excess protection

26 0 Overspeed protection
001AH

26 1 2nd overspeed protection

27 1 Absolute clearing protection
001BH 27 4 Position command error protection

27 6 Operation command contention protection
001CH 28 0 Pulse regeneration limit protection
001DH 29 2 Counter overflow protection 2

31 0 Safety function error protection 1
001FH

31 2 Safety function error protection 2

33 0 Overlaps allocation error 1 protection

33 1 Overlaps allocation error 2 protection

33 2 Input function number error 1 protection
0021H 33 3 Input function number error 2 protection

33 4 Output function number error 1 protection

33 5 Output function number error 2 protection

33 8 Latch input allocation error protection

34 0 Motor operable range setting error protection
0022H

34 1 One revolution absolute working range error

36 0 EEPROM parameter error protection
0024H

36 1 EEPROM parameter error protection

37 0 EEPROM check code error protection
0025H 37 1 EEPROM check code error protection

37 2 EEPROM check code error protection

38 0 Over-travel inhibit input protection 1
0026H

38 1 Over-travel inhibit input protection 2
0028H 40 0 Absolute system down error protection
0029H 41 0 Absolute counter over error protection
002AH 42 0 Absolute over-speed error protection
002CH 44 0 Single-turn counter error protection
002DH 45 0 Multi-turn counter error protection
002FH 47 0 Absolute status error protection
0031H 49 0 Incremental encoder CS signal error protection
0032H 50 0 External scale wiring error protection

WUME-FP7MCEC-09
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15.3 Error Code Table

FP7 MC error

AG6B error number

code Main code | Sub-code SEHEIC
50 1 External scale communication error protection
50 2 External scale communication data error protection
51 0 External scale ST error protection 0
51 1 External scale ST error protection 1
51 2 External scale ST error protection 2
0033H
51 3 External scale ST error protection 3
51 4 External scale ST error protection 4
51 5 External scale ST error protection 5
55 0 Phase-A wiring error protection
0037H 55 1 Phase-B wiring error protection
55 2 Phase-Z wiring error protection
0046H 70 0 U-phase current detector error protection
70 1 W-phase current detector error protection
0048H 72 0 Thermal error protection
80 0 ESM unauthorized request error protection
80 1 ESM undefined request error protection
80 2 Bootstrap requests error protection
0050H 80 3 Incomplete PLL error protection
80 4 PDO watchdog error protection
80 6 PLL error protection
80 7 Synchronization signal error protection
81 0 Synchronization cycle error protection
81 1 Mailbox error protection
0051H 81 4 PDO watchdog error protection
81 5 DC error protection
81 6 SM event mode error protection
81 7 SyncManager2/3 error protection
0054H 84 3 Synchronous establishment initialization error protection
85 0 TxPDO assignment error protection
0055H 85 1 RxPDO assignment error protection
85 2 Lost link error protection
85 3 SIl EEPROM error protection
0057H 87 0 Forced alarm input protection
88 0 Main power under voltage protection (AC insulation
detection 2)
0058H 88 1 Control mode setting error protection
88 2 ESM requirements during operation error protection

15-8
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15.3 Error Code Table

A6B error number
Es;eMc o Main code | Sub-code SEesleI
88 3 Improper operation error protection
005BH 91 1 Command error protection
92 0 Encoder data restoration error protection
005CH 92 1 External scale data restoration error protection
92 3 Multi-turn data upper-limit value mismatch error protection
93 2 Parameter setting error protection 2
005DH 93 3 External scale connection error protection
93 8 Parameter setting error protection 6
005EH 94 3 Home return error protection 2
95 0 Motor automatic recognition error protection
95 1 Motor automatic recognition error protection
005FH 95 2 Motor automatic recognition error protection
95 3 Motor automatic recognition error protection
95 4 Motor automatic recognition error protection
96 2 Control unit error protection 1
96 3 Control unit error protection 2
96 4 Control unit error protection 3
0060H 96 5 Control unit error protection 4
96 6 Control unit error protection 5
96 7 Control unit error protection 6
96 8 Control unit error protection 7
- nojr:t:ers Other error protections

(Note 1)  Refer to the latest instruction manual and technical reference for the servo amplifier.

B AMP error code table [For A5B]

FP7 MC error A5B error number
d Description
COCE Main code | Sub-code
000BH 11 0 Control power supply undervoltage protection
000CH 12 0 Over-voltage protection
13 0 Main power supply undervoltage protection (Insufficient
voltage across a p—n junction)
000DH
Main power supply undervoltage protection (AC
13 1 . . ’
interception detection)
14 0 Overcurrent protection
000EH
14 1 IPM error protection
000FH 15 0 Over-heat protection
0010H 16 0 Overload protection

WUME-FP7MCEC-09
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15.3 Error Code Table

A5B error number
FP; MC error Description
COCS Main code | Sub-code

16 1 Torque saturation error protection

18 0 Regenerative overload protection
0012H

18 1 Regenerative transistor error protection
0015H 21 0 Encoder communication line breakage fault protection

5

21 1 Encoder communication error protection
0017H 23 0 Encoder communication data error protection

24 0 Position deviation excess protection
0018H

24 1 Speed deviation excess protection
0019H 25 0 Hybrid deviation excess error protection

26 0 Overspeed protection
001AH

26 1 2nd overspeed protection

27 1 Absolute clearing protection

27 4 Position command error protection
001BH

27 6 Operation command contention protection

27 7 Position information initialization error protection
001CH 28 0 Pulse regeneration limit protection (Not supported)
001DH 29 2 Counter overflow protection 2

Safety function error protection 1 [Only special product

O01EH 30 0 supports this feature.]

33 0 Overlaps allocation error 1 protection

33 1 Overlaps allocation error 2 protection

33 2 Input function number error 1 protection
0021H 33 3 Input function number error 2 protection

33 4 Output function number error 1 protection

33 5 Output function number error 2 protection

33 8 Latch input allocation error protection

34 0 Motor operable range setting error protection
0022H

34 1 One revolution absolute working range error

36 0 EEPROM parameter error protection
0024H 36 1 EEPROM parameter error protection

36 2 EEPROM parameter error protection

37 0 EEPROM check code error protection
0025H 37 1 EEPROM check code error protection

37 2 EEPROM check code error protection

38 0 Over-travel inhibit input protection 1
0026H

38 1 Over-travel inhibit input protection 2
0028H 40 0 Absolute system down error protection

15-10 WUME-FP7MCEC-09



15.3 Error Code Table

Ez;eMc - ;z?ne:;:;num:ZL-code SEesle
0029H 41 0 Absolute counter over error protection
002AH 42 0 Absolute over-speed error protection
002BH 43 0 Incremental encoder initialization error protection
002CH “ 0 Signal trm counter error protection o
0020H 4 0 ulitum counter enor pratection o
002FH 47 0 Absolute status error protection
0030H 48 0 Incremental encoder Z-phase error protection
0031H 49 0 Incremental encoder CS signal error protection
50 0 External scale connection error protection (Not supported)
0032H 50 1 External scale communication error protection (Not
supported)
51 0 External scale status O error protection (Not supported)
51 1 External scale status 1 error protection (Not supported)
51 2 External scale status 2 error protection (Not supported)
0033H 51 3 External scale status 3 error protection (Not supported)
51 4 External scale status 4 error protection (Not supported)
51 5 External scale status 5 error protection (Not supported)
55 0 A-phase connection error protection (Not supported)
0037H 55 1 B-phase connection error protection (Not supported)
55 2 Z-phase connection error protection (Not supported)
80 0 ESM unauthorized request error protection
80 1 ESM undefined request error protection
80 2 Bootstrap requests error protection
0050H 80 3 Incomplete PLL error protection
80 4 PDO watchdog error protection
80 6 PLL error protection
80 7 Synchronization signal error protection
81 0 Synchronization cycle error protection
81 1 Mailbox error protection
81 4 PDO watchdog error protection
0051H
81 5 DC error protection
81 6 SM event mode error protection
81 7 SyncManager2/3 error protection
0054H 84 3 Synchronous establishment initialization error protection
85 0 TxPDO assignment error protection
0055H 85 1 RxPDO assignment error protection
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15.3 Error Code Table

I T T i
85 2 Lost link error protection
85 3 SIl EEPROM error protection
0057H 87 0 Forced alarm input protection
88 0 Main power under voltage protection (AC insulation
detection 2)
0058H 88 1 Control mode setting error protection
88 2 ESM requirements during operation error protection
88 3 Improper operation error protection
005BH 91 1 Command error protection
92 0 Encoder data restoration error protection
005CH 92 1 External scale data recovery error protection (Not
supported)
93 0 Parameter setting error protection 1
93 2 Parameter setting error protection 2
005DH
93 3 External scale connection error protection (Not supported)
93 7 Parameter setting error protection 5
005EH 94 2 Home return error protection 2
95 0 Motor automatic recognition error protection
95 1 Motor automatic recognition error protection
005FH 95 2 Motor automatic recognition error protection
95 3 Motor automatic recognition error protection
95 4 Motor automatic recognition error protection
0062H 98 4 Unusual communication IC initialization protection
- Other Other error protections
numbers

(Note 1)  Refer to the latest instruction manual and technical reference for the servo amplifier.

15.3.2 System Errors (From 00F0 1000H)

These are the errors that occur due to any failure within FP7 MC Unit. The system errors are
defined as the fatal errors for the system.

Error Targ Roo
Warning name | Description over | Countermeasures
code et y
The system is running out of
System out of control. Al Turn the power OFF and then ON.
1000H control If the error occurs, the ALARM axes | | Ifthe error occurs repeatedly,
:_ED on the positioning unit will be please contact our sales office.
it
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15.3 Error Code Table

Rec
Error . - Targ
—— Warning name | Description ot ;ver Countermeasures
An error occurred in the hardware All
1001H | Hardware error | test when the power supply turned axes x
on.
1002H | Unit error _Some sort of error occurred in All N
internal processing. axes
Any error occurred in the - .
FROMwrite | execution of writing to FROM. | Al Execute writing to FROM again. If
1010H . . o | the error occurs repeatedly,
error (Write error/Verify error/Erase axes )
please contact our sales office.
error)
i Any error occurred in the Check the connection of the cable
1020H Tool operation commgnlcatlon with a P(_) when All o | connecting the PC and PLC.
abnormal end executing the tool operation on axes
CML. Restart the PC.
) ) Any error occurred in the Check the connection of the cable
1021H Diagnosis mode comml.Jn|cat|on.W|th a.PC when All o | connecting the PC and PLC.
abnormal end executing the diagnosis mode of | axes
CMI-Tool. Restart the PC.
Al Check the condition of the CPU
1030H | CPU uniterror | ALARM occurred in the CPU unit. axes x| unit. Turn the power OFF and then
ON.
(Note 1)  To simplify the displays, only the lower four digits (Hex) of each error code are displayed in the above
table.
(Note 2) The power supply must be turned off and on again to recover the errors whose "Recovered" column is

15.3.3 AMP Communication Errors (From 00F0 2000H)

These are the errors occurred in the communication between FP7 MC Unit and AMP. They

occur when the communication data was judged as abnormal.

Rec
Error . . Targ
. Warning name | Description ot ;ver Countermeasures
2020H Qé\iljFr’esSt:tlon The AMPs yvith the same station All N
duplicate error address exist in the network. axes After checking the station address
AP settings of AMP, turn off the power
station ; : supply and turn it on again.
2030H | address setting The gMF;wnh a E’:atlon addrgss All x
error outside the settable range exists. |axes
2060H | No ENI file No ENI file exists in FP7 MC Unit. :‘)I(Ies x | Download CMI project data.
Network The network configuration defined All Check whether the configuration
2061H | configuration in the ENI file is different from the axes x | matches the connection
verify error actual network configuration. configuration set on CMI.
Check the communication cable to
2062H zg(:i?/tsesti?r?ézut The PDO (Process data) All « | seeifitis correctly connected.
error communication error occurred. axes Check the power supply of Servo
Amplifier AGB/ASB.
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15.3 Error Code Table

Rec
Error - et Targ
. Warning name | Description ot ;ver Countermeasures
e Check the setting parameters
for SDO communication.
SDO SDO L Eac . ) )
2063H | communication The SDO communication error h o e Check if there is anything
error occurred. axis wrong with SDO
communication devices
(slaves).
e Check if there is anything
SDO The SDO ication ti ¢ Eac wrong with communication
2064H | communication oc:urred communication imeout | | o destination devices (slaves).
timeout : axis e Check the connection of LAN
cable.
e Data exceeded the maximum
gl(les data size for PDO
communication (5736 bytes).
2065H Eg)rr?munication The PDO communication data / o o Data exceeded :he max}ilmu:n
h size error occurred. Eac
data size error h data size for PDO
axis communication (1 node)
(1 byte).
All o Make the ESM change control
ESM chanae 7xes Con area setting correctly.
2070H error 9 ESM could not be changed. Eac ditio | * There are both cases that the
h nal | error can be recovered and
axis cannot be recovered.
(Note 1)  To simplify the displays, only the lower four digits (Hex) of each error code are displayed in the above
table.
(Note 2)  The power supply must be turned off and on again to recover the errors whose "Recovered" column is

15.3.4 Axis Operation Errors (From 00F0 3000H)

These errors occur while various operations are being executed.

Error Targ G
Warning name | Description over | Countermeasures
code et y
An attempt was made to startan | Eac . .
3000H | Not servo ready | axis that is not in a servo lock h o Whe_n _operatlng an axis, check
. that it is in a servo lock state.
state. axis
e Turn off the servo on input
Servo OFF |0 servo turned OFF during Eac when the busy flag for the
3001H | detection during . h o target axis is not on
operation operation. axis 9 )
e Check the state of the AMP.
e Turn the servo on after the
Main power The servo on was requested Eac main power supply has been
3005H | supply OFF when the main power supply of h o turned on.
error the AMP was off. axis e Check the voltage of the main
power supply.
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15.3 Error Code Table

Rec
E;l:er Warning name | Description l’targ over | Countermeasures
y
30104 |Limit+signal | The inputon the plus side of the Eac o Move the motor into the range of
detection limit turned on. ) the limit by performing an )
axis operation such as JOG operation.
Limit - sianal The inout on the mi ide of th Eac Chec_k_ the settings of Ser\_/o
3011H Imit - signa 'he Input on the minus side ot the | o | Amplifier and FP7 MC Unit to see
detection limit turned on. axis if the limit input is correct.
Lo . . Eac Check the settings of Servo
3012H | Limit signal Both Inputs on he plus and minus | o | Amplifier and FP7 MC Unit to see
’ axis if the limit input is correct.
Software limit The movement amount of the Eac .
3020H | (plus side) motor exceeded the upper limit of | h o | Move the motor into the range of
detection the software limit. axis the soft limit by performing an-
operation such as JOG operation.
Software limit The movement amount of the Eac Check the set values of the soft
3021H | (minus side) motor exceeded the lower limit of | h o |limit.
detection the software limit. axis
Lower the set speed.
Command The internal operation of Eac Check the specified number of
3025H | speed operation | command speed failed due to h . o | pulses per revolution and the
error overflow. axis specified movement amount per
revolution.
Check the set values and
E parameters of positioning data.
3030H Axis operation | An error occurred in th_e operation hac o | Ifthe error occurs repeatedly
error processing of each axis. axis when the set values are all
correct, please contact our sales
office.
Eac
3031H gg’:g?;:c;? An error occurred in the operation | 5iq o If the error occurs repeatedly,
termination processing of each axis. Al please contact our sales office.
axes
Trr:e setfjindg o_f axtiﬁ, group \f[\{as Change the axis group while the
Axis group changed during the operation or | Eac axes are stopped.
3032H . when requesting the stop. h o .
operation error ) ) ) . Do not issue a stop request.
The setting of axis group is out of | axis ) )
the range. Check the axis group settings.
Check the set values of
T i " d positioning data for interpolation
| i e opedra ion ; oppe asI an error | o . operation.
3033H nterpq ation occurred on ot er mterpo_ ation h o |ifthe error occurs repeatedi
operation error | axis during the interpolation . p y
operation. axis when the set values are all
correct, please contact our sales
office.
Positioning The positioning movement Eac
3035H | movement amount has exceeded the upper |h o | Check the set value.
amount error or lower limit. axis
Changing the synchronous group
The synchronous group was should be performed when the
Synchronous changed during the synchronous | Eac busy flag fgr the axes to be
3040H | operation group | operation or when requesting the | h © | synchronized is off.
error stop in the synchronous axis .
operation. Also, it should be performed when
various stop requests (system
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15.3 Error Code Table

Rec
Error . . Targ
. Warning name | Description ot ;ver Countermeasures
The setting of synchronous group
Is out of range. stop, emergency stop
An error occurred in the home deceleration stop) are off.
return of the synchronous
operation.
Check the unit settings of the
The operation has stopped as an Eac stopped axis.
3043H Synchronous error occurred on another axis h o | If the error occurs repeatedly
operation error | while the positioning unit is in axis when the set values are all
synchronous operation. correct, please contact our sales
office.
The difference between the Check th ti f the t t
Automatic command value and feedback Eac axeesc_ © operation of the targe
3046H movement value exceeded the movement h o heck th fth
amount check | automatic check threshold value | _ . Check the parameter of the.
error with the movement automatic movement amount automatic
check function. check function.
e Design the system so that the
Torque The torque value exceeds the Eac torque of the motor does not
3050H |judgment value | setting torque monitor judgement | h o exceed the judgment value.
error value. axis e Check the torque monitor
judgment value.
e Design the system so that the
actual speed of the motor does
Actual speed The actual speed exceeds the Eac not exce?ed the judgment
3051H |judgment value | setting actual speed monitor h o value.
error judgement value. axis
e Check the actual speed
monitor judgment value.
Home return Home return coulc_j .not be Eac
3060H | non-executable exe_cuted as_ampl_lfler parameter h o Checl_< the parameters of AMP
error settings or signal inputs were not axis and signal inputs.
appropriate.
(Note 1)  To simplify the displays, only the lower four digits (Hex) of each error code are displayed in the above

table.

15.3.5 Setting Value Errors (From 00F0 4000H)

These are the errors in the various setting values specified using the positioning setting menu
of the programming tool or ladder programs.

Error . . Targ Rec
Warning name | Description over | Countermeasures
code et y
Check the following items in the
settings of the axis group and
40004 | AXis group The settings of axis groups are ﬁac , |independent axis.
setting error incorrect. axis e The same axis number has
been registered in more than
one group.
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15.3 Error Code Table

Rec
Error . ot Targ
—— Warning name | Description ot ;ver Countermeasures
e Four or more axes have been
set in one group.
e The group is composed of one
axis only.
Check if the unit is one of the
4002H Unit setting The_ uni_t system for the axis Eac o | following:
error setting is out of the range. . )
axis pulse, um, inch, degree
Pulse number ; Eac Check the set value.
4004H | per revolution The number of pulses is out of h o _ _
arror range. axis If the setting value is out of range,
reduce the fraction with the
) Eac following formula. (Pulse number
4005H Movement per | The movement amount is out of h o | per rotation) / (Movement amount
revolution error | range. axis per rotation)
. . . Eac
Soft limit setting | The upper or lower limit value of
4010H L h o
error software limit is out of the range. axis
Positioning Eac
completion The completion width check time
4011H : . h o
width check is out of the range. ’
h axis
time error
) ) - Eac
Completion The completion width is out of the
4012H ) h o
width error range. )
axis
Limit stop - ... |Eac
4020H | deceleration 'Io'Steohfn:g[nstgp deceleration time is h o
time error ge. axis
Error stop I Eac
4021H | deceleration i'ghsu?rc:?;asr:og deceleration time h o
time error ge. axis
£ Check the set value.
mergency
4022H stop The emergency stop deceleration Eac o If rt]he «i:‘rr]ror otcculrs repeatel?ly
deceleration time is out of range. axis when ¢ else va ue? al;e a |
time error correct, please contact our sales
office.
The settings of auxiliary output
are invalid.
A mode other than With mode or Eac
Auxiliary output | Delay mode has been set for the
4028H . o h o
setting error auxiliary output mode. axis
The auxiliary output delay ratio of
Delay mode is not in the range of
0 to 100 (%).
Either master axis or slave axis
has not been set.
Multiple master axes or slave
Synchronous | a5 have been set. Eac
4030H | group setting ] h o
error The same axis has been set for axis
the master and slave axes.
A virtual axis has been setto a
slave axis.
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15.3 Error Code Table

Rec
Error . A Targ
. Warning name | Description ot ;ver Countermeasures
Completion Completion width is out of the Eac
4041H ) h o
width error range. )
axis
) . Eac
4044H Speed rate The setting of the speed rate is h o
error out of the range. .
axis
;S(:Gelgfzité%?lng The acceleration/deceleration Eac
4080H deceleration methot_:l fo_r JOG positioning h _ o
operation is out of range. axis
type error
\(J)(p)eGrar:ic())snltlonlng The. {acqeleration t.imel of JOG Eac
4081H acceleration positioning operation is out of h _ o
time error range. axis
\cJ)OeC'E.arii%snltlonlng The deceleration time of JOG Eac
4082H P . positioning operation is out of h o
deceleration range axis
time error ge.
JOG positioning | The target speed of JOG Eac
4083H | operation target | positioning operation is out of h o
speed error range. axis
Home return The target speed of home return Eac
4102H |target speed . get sp h o
is out of range. .
error axis
Home return S Eac
) The acceleration time of home
4105H gcceleratlon return is out of range. h ) ©
time error axis
Home return S Eac
4106H | deceleration ;Z;‘:rgeigeolizaéﬁgﬁrge of home h o
time error ge. axis
Home return ) ) Eac
4107H | setting code The home return setting code is h o
invalid. )
error axis
Home return Eac
4110H | creep speed _The creep speed of home return h o
is out of range. .
error axis
. N Eac
Home return The moving direction of home
4111H o o ) h o
direction error return is invalid. )
axis
The limit switch is disabled. (It Eac
4112H Home return occurs when the home return h o
limit error method is set to the limit method .
axis
1or2)
The home return stop-on-contact
Home return torque value is out of range. (It Eac
stop-on-contact
4115H torque value occurs when the home return h o
errgr method is set to the stop-on- axis
contact method 1 or 2.)
Eac
Home return The home return stop-on-contact
4116H . L h o
stop-on-contact | judgment time is out of range. (It axis
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15.3 Error Code Table

Rec
Error . ot Targ
—— Warning name | Description ot ;ver Countermeasures
. . occurs when the home return
Jeur?grment time method is set to the stop-on-
contact method 1 or 2.)
H iti Th ified coordinates of the | £2€
4120H ome position e specified coordinates of the h o
coordinate error | home position are out of range. axis
JOG operation
4201H P The target speed of JOG Eac o
Targetspeed | peration is out of range. )
error axis
JOG ti
oper.a on The acceleration/deceleration Eac
4203H | Acceleration/ | yathod for JOG operation is h o
deceleration | jnyajiq. axis
method error
JOG operation
4204H | Accel P i The acceleration time of JOG Eac o
\ceeleration operation is out of range. )
time error axis
JOG operation N Eac
4205H | deceleration Zhgrg:g(:lgitﬁ%pgﬁ O; JOG h o
time error P ge. axis
Inching The inching movement amount is Eac
4206H | movement out of the r%n e h o
amount error ge. axis
The setting value of the current Eac
4250H Current value value update coordinate is out of | h o
update error )
the range. axis
) L . Eac
Realtime torque | The set torque limit value is out of
4251H e h o
limit value error | the range. .
axis
Absolute/ A value other than the absolute/ Eac
4301H | incremental increment is set for the move h o
setting error method. axis
The set value of dwell time is out Eac
4302H | Dwell time error h o
of range. )
axis
Positioning The specified table number is 0, Eac
4303H | starting table or it exceeds the maximum table |h o
no. error number. axis
J-point control cannot be E
43051 | J-Point control | repeated. hac .
repetition error | J-point control cannot be axis
executed multiple times in a row.
. o Eac
Table setting The last table of the positioning
4304H f ) . h 0
error setting tables is not point E. .
axis
E%Sv'g?nn;:? The movement amount of Eac
4400H amount setting positioning operation is out of h _ o
arror range. axis
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Rec
Error . A Targ
. Warning name | Description ot ;ver Countermeasures
ggsgggﬂgn / The acceleration/deceleration Eac
4401H ) method of positioning operation is | h o
deceleration . ) .
invalid. axis
type error
Positioning The acceleration time of Eac
4402H | acceleration positioning operation is out of h o
time error range. axis
Positioning The deceleration time of Eac
4403H | deceleration positioning operation is out of h o
time error range. axis
Positioning — Eac
savat |tagetspeea |02 et spesd ofpostionns ™" | o
error P ge. axis
) P ) . | Eac
Interpolation The specified interpolation type is
4500H type error invalid h ©
yP ’ axis
Circular The parameter of the circular Eac
4504H | interpolation not | interpolation (such as center point | h o
executable or pass point) is incorrect. axis
Spiral The error occurred during the Eac
4505H | interpolation not | spiral interpolation as the setting | h o
executable value is incorrect. axis
Target speed Eac
change function | The changed speed value is out
4510H h o
speed value of the range. .
axis
error
Positioning
movement
amount change: The changed movement amount | Eac
4520H of positioning movement amount | h o
change change is out of the range. axis
movement
amount error
Movement
automatic The setting for the operation of Eac
4609H | check operation | movement automatic check h o
method setting | function is incorrect. axis
error
(Note 1)  To simplify the displays, only the lower four digits (Hex) of each error code are displayed in the above

table.
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15.3.6 Synchronous Parameter Setting Errors (From 00F0 5000H)

B Synchronous parameter:

Error Targ —
Warning name | Description over | Countermeasures
code et y
The settings for the synchronous
5000 Syn(ihronotus master axis are invalid. Eac
master setting . - o
error - Setting error (Value is incorrect.) axis
- Own axis setting
The synchronous setting request
was made in the following axis Check the set value.
setting. i . If the error occurs repeatedly
e The local axis (slave axis) is when the set value is correct,
Synchronous set as the master axis for Eac please contact our sales office.
5002H | setting disable another axis. h o
error e The master axis is set as a axis
slave axis for another axis.
e The local axis (slave axis)
belongs to an interpolation
group.
Synchronous Check th |
i eck the set value.
ZE::I::;&I; The setting for synchronous slave | Eac
5006H single deceleration stop time is h o | If the error occurs repeatedly
stop ; ; ; when the set value is correct,

) invalid. axis ’
deceleration please contact our sales office.
time

(Note 1)  To simplify the displays, only the lower four digits (Hex) of each error code are displayed in the above

B Synchronous parameter: Electronic gear related errors

table.

Rec
Errer | Warning name | Description Tar9 | over | Countermeasures
y
Electronic gear E
51004 | Gear ratio The setting for the electronic gear hac o
numerator ratio numerator is invalid. axis
setting error
Electronic gear E Check the set value.
5101H | Gear ratio The setting for the electronic gear hac o | Ifthe error occurs repeatedly
denominator ratio denominator is invalid. axis when the set value is correct,
setting error please contact our sales office.
Electronic gear £
5102H | Gear ratio The setting for electronic gear hac o
change time ratio change time is invalid. axis
setting error
(Note 1)  To simplify the displays, only the lower four digits (Hex) of each error code are displayed in the above

table.
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B Synchronous parameter: Electronic clutch related errors

Error Targ TEE
code Warning name | Description ot over | Countermeasures
y
Electronic
clutch . . Eac
The setting for the electronic
5200H C_IUtCh ON clutch ON trigger type is invalid. h . ©
trigger type axis
setting error
Electronic
clutch . . Eac
The setting for electronic clutch
5201H | Clutch ON edge | oy edge selection is invalid. h ©
selection setting axis Check the set value.
error
If the error occurs repeatedly
Electronic when the set value is correct,
clutch The setting for the electronic Eac please contact our sales office.
5203H | Clutch OFF clutch OFF trigger type is invalid. h ©
trigger type axis
setting error
Electronic
clutch ) . Eac
The setting for electronic clutch
5204H | Clutch OFF OFF edge selection is invalid. h ©
edge selection axis
setting error
zg:sizcation "1/O + Phase after clutch control Eac When selecting "l/O + Phase after
seos [ oo |G OFF was slected rtre | | | el contol for e ot oFF
function setting lectroni > d axis to "U
error electronic cam is not used. cam to "Use".
Phase
specification Eac
5206H clutch off The phase value setting is h o
function phase |incorrect. axis
value setting
error
Electronic
clutch . . Eac
The setting for the electronic
5207H | Clutch ON clutch ON method is invalid. h ©
method setting axis
error
Check the set value.
ElletCtr:O”'C If the error occurs repeatedly
clute ; ; Eac when the set value is correct
. The setting for the electronic o
5208H | Clutch ON slip | clutch ON slip method is invalid. h © | please contact our sales office.
method setting axis
error
Electronic
clutch . . Eac
. The setting for the electronic
5209H | Clutch ON'slip | ¢jytch ON slip time is invalid. h | o
time setting axis
error
. . . Eac
5210H Electronic The sgttlng for gle_ctrorpc clutch h o
clutch ON slip curves is invalid. .
axis
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Rec
Error . T Targ
—— Warning name | Description ot ;ver Countermeasures
Clutch ON
trigger type
setting error
Electronic
clutch ) . Eac
The setting for the electronic
5211H | Clutch OFF | ¢jtch OFF method is invalid. h | °
method setting axis
error
Electronic
clutch ) . Eac
| The setting for the electronic
5212H | Clutch OFF slip | ¢jytch OFF slip method is invalid. h ©
method setting axis
error
Electronic
clutch ) . Eac
.| The setting for the electronic
5213H | Clutch OFF slip | ojutch OFF slip time is invalid. |1 | ©
time setting axis
error
Electronic
clutch ) . Eac
.| The setting for electronic clutch
5214H | Clutch OFF slip | oFf slip curves is invalid. h ©
curve selection axis
setting error
(Note 1)  To simplify the displays, only the lower four digits (Hex) of each error code are displayed in the above

table.

B  Synchronous parameter: Electronic cam related errors

Rec
e Warning name | Description L, over | Countermeasures
code et
y
Electronic cam
Cam control The setting for the electronic cam | Eac
5300H | Synchronous control synchronous master axis | h o
master axis cycle is invalid. axis
cycle setting
error
Electronic cam The electronic cam pattern
number to be used is out of Eac
5301H | Used cam range. h o | Check the set value.
pattt_ern number | 4 oo pattern number to be axis If the error occurs repeatedly
setting error used is unregistered. when the set value is correct,
please contact our sales office.
Electronic cam
5302H | Cam stroke The setting for electronic cam Eac o
amount setting | stroke amounts is invalid. axis
error
Advange angle The advance angle correction Eac
correction .
5310H function / reference amount setting is h o
Reference incorrect. axis
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15.3 Error Code Table

Rec
Error . A Targ
. Warning name | Description ot ;ver Countermeasures
amount setting
error
Advance angle
correction The advance angle correction Eac
5311H | function / reference speed setting is h o
Reference incorrect. axis
speed setting
Advance angle
corre_ctlon Advance angle correction Eac
function / ) L
5312H Parameter parameter change time settingis | h o
change time incorrect axis
error
(Note 1)  To simplify the displays, only the lower four digits (Hex) of each error code are displayed in the above

table.

B Cam pattern related errors

Rec
S Warning name | Description LEIE, over | Countermeasures
code et y
Cam pattern
5400H P ) The setting for electronic cam Eac o
Resolution pattern resolution is out of range. )
setting error axis
Cam pattern The specified number of Eac
5401H | count setting electronic cam patterns is out of h o
error range. axis
Cam pattern The setting for the electronic cam | Eac
5402H | section function | pattern section function is out of | h o
setting error range. axis
Cam pattern
P The setting for the electronic cam | Eac
5403H | control start pattern control start position (shift) | h o
position setting | ig oyt of range. axis Check the set value.
error
If the error occurs repeatedly
Cam pattern The start phase setting for each | Eac when the set value is correct,
5404H | start phase section of electronic cam patterns | h o |Please contact our sales office.
setting error is out of range. axis
Cam pattern The displacement for each Eac
5405H | displacement section of electronic cam patterns | h o
setting error is out of range. axis
Cam pattern
The curve number for each Eac
5406H | Cam curve section of electronic cam patterns | h o
number setting | js oyt of range. axis
error
Adjustment The total number of electronic Eac
5410H | data total count |cam pattern adjustment data h o
setting error items is out of range. axis
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Rec
Error . T Targ
—— Warning name | Description ot ;ver Countermeasures
. The number of electronic cam
Adjustment pattern adjustment data items is Eac
5411H | data no. setting h o
out of range (for each cam .
error axis
pattern).
Adjustment The control point of electronic Eac
data control ) :
5413H point setting cam pattern adjustment data is h o
error out of range. axis
Adjustment The adjustment value of Eac
data out-of- ; .
5414H ranae settin electronic cam pattern adjustment | h o
9 9 data is out of range. axis
error
(Note 1)  To simplify the displays, only the lower four digits (Hex) of each error code are displayed in the above

table.

15.3.7 Other Errors (From 00F0 FOOOH)

Other Errors.
Rec
Error o Arr Targ
T Warning name | Description o ;ver Countermeasures
A homing error (bit 13 of CoE
Servo amplifier object "6041H_00H") occurred on | Eac Refer to "Homing error
FOOOH homi p the servo amplifier side when h o | occurrence conditions" in the
oming error ; ) o e
home return operation was axis Servo Amplifier Specification.

performed.
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15.4 Warning Code Table

15.4 Warning Code Table

15.4.1 AMP Warnings (From 00A0 0000H)

e Warnings occurred on the AMP side are output from FP7 MC Unit as warning codes.

e Amplifier warnings differ according to the type of amplifier. For details on treatments for
amplifier warnings, refer to the manual of the servo amplifier.

B AMP warning code table [For A6B]

zz;eMc pranig A6B warning no. Description

00AOQ A0 Overload protection

00A1 A1 Over-regeneration alarm

00A2 A2 Battery alarm

00A3 A3 Fan alarm

00A4 A4 Encoder communication alarm

00A5 A5 Encoder overheat alarm

00A6 A6 Oscillation detection warning

00A7 A7 Lifetime detection alarm

00A8 A8 External scale error warning

00A9 A9 External scale communication warning
00AC AC Deterioration diagnosis warning

00C3 C3 Main power off warning

00D2 D2 PANATERM command execution warning

(Note 1)  Refer to the latest instruction manual and technical reference for the servo amplifier.

B AMP warning code table [For A5B]

Ez;eMc o A5B warning no. Description

00AOQ A0 Overload protection

00A1 A1 Over-regeneration alarm

00A2 A2 Battery alarm

00A3 A3 Fan alarm

00A4 A4 Encoder communication alarm

00AS5 A5 Encoder overheat alarm

00A6 A6 Oscillation detection warning

00A7 A7 Lifetime detection alarm

00A8 A8 External scale error warning (Not supported)
00A9 A9 External scale communication warning (Not supported)
00C3 C3 Main power off warning
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(Note 1)

Refer to the latest instruction manual and technical reference for the servo amplifier.

15.4.2 Unit Warnings (From 00B0 0000H)

These warning codes are issued when warnings occur in the unit.

. Rec
‘évig:: Warning name | Description l’targ over | Countermeasures
y
Various requests cannot be
executed from the PLC during the
The follow flags turned tool operation.
e following request flags turne H .
: owever, the following requests
gnet:_gttilgi host PLC during the tool can be executed from the PLC
P P ’ q during the tool operation.
e Positioning start request flag Eac )
0000H | Tool operation (each axis) h o |® (ngf:fgﬁtg(?;mp request flag
axis
° g%?ﬁ ;)e(:;’)r n request flag e Emergency stop request flag
(for each axis)
e JOG operation forward/reverse
reques? flag (each axis) e System stop request flag (for
all axes)
e Pulser operation enabled flag
(each axis)
The real-time torque limit function Execute the real time torque limit
Real time was not executed as amplifier Eac when the AMP aramete?
0004H | speed limit parameter processing or amplifier | h ° | operation and ApMP monitor are
protection monitor processing was in axis ngt used
progress. '
0008H SD memory The SD memory card access All o Check if an SD memory card is
card warning error occurred. axes inserted correctly.
An operation request cannot be
issued to any axis that is currently
operating.
However, the following requests
can be issued even when the
Duplicate The same axis was requested to | Eac target axis is operating.
0010H start even though the axis h o
startup operation has not completed. axis * System stop request flag (for
all axes)
e Emergency stop request flag
(for each axis)
e Deceleration stop request flag
(for each axis)
“ . » When the both requests have
aJr;gc\)Jl-n;()siﬁ'?ggs?tri]g:i%Z r;gﬂeSt been turned on simultaneously,
» : “J-point positioning start request”
J-point req_uest turned on s_|_mu_ltaneously Eac has a priority, and “J-point speed
: during the JOG positioning P
0030H | simultaneous | goeration. h o |change request” is ignored.
startup warning The J-point speed change axis Please program to turn on the J-
request turned on during goint speed ghange requr?st
: . uring turned on during the
acceleration/deceleration. constant speed control.
J-point speed The J-point speed change Eac - e
0031H | change request | request turned on when J-point h o gh:ecclj( :;T]Z:me":g tzztst”’zﬁr\rispg;m
warning operation is not active. axis P gereq ’
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. Rec
Warnin . . Targ
g code Warning name | Description ot ;ver Countermeasures
J-point The J-point positioning start Eac Check the timing that the J-point
0032H | positioning start | request turned on when J-point h o | positioning change request turns
request warning | operation is not active. axis on.
The difference between the
command value and feedback
) value exceeded the specified
Automatic movement automatic check value | Eac )
movement ; ; Check the operation of the target
0046H with the movement automatic h o P 9
amount check | check function axis axes.
warnin ’
d This warning occurs when setting
the movement automatic check
operation to "Warning".
e Design the system so that the
Torque The torque value exceeds the Eac torque of the motor does not
0050H |judgment value | setting torque monitor judgement | h o exceed the judgment value.
error value. axis e Check the torque monitor
judgment value.
e Design the system so that the
actual speed of the motor does
Actual speed The_ actual speed exceed_s the Eac not exceped the judgment
0051H | judgment value | setting actual speed monitor h o value
error judgement value. axis '
Judg e Check the actual speed
monitor judgment value.
Positioning
sp_eed_ change The speed change request turned | Eac
0060H rejection on when the positioning operation | h o
warning (during was not performed axis
other than ’
positioning)
Positioning
speed change Eac
rejection The speed change request turned
0062H h . 8 . : h o
warning (during | on during the J-point operation. axis
J-point
operation)
Positioning
fg.gigo%hange The speed change request Eac
0063H wérning (for contact of synchronous slave axis | h © | Check when the speed change
synchronous turned on axis request turns ON.
slave axes)
Positioning
speed change
rejection The speed change request Eac
0064H | warning (upon | contact turned on in the state that | h o
completion of the positioning output is complete. | axis
positioning
output)
Positioning
speed change | The speed change request E
e ac
rejection contact turned on when any
0065H . ) e o h o
warning (during | positioning stop processing is .
e axis
positioning stop | performed.
processing)
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. Rec
T Warning name | Description LI, over | Countermeasures
g code et y

Positioning
speed change | The speed change request Eac
0066H rejection contact turned on when the h o
warning (during | positioning dwell processing is .
: axis
dwell time performed.
processing)
Positioning
movement
amount change The movement amount char;}ge Eac
0070H | rejection request_ c_:on_tact turne(_i on when h o
h . the positioning operation was not .
warning (during erformed axis
other than P ’
positioning)
Positioning
movement
amount change | The movement amount change Eac
0071H | rejection request contact turned on during | h o
warning (during | the interpolation operation. axis
interpolation
operation)
Positioning
movement
amount change | The movement amount change Eac
0072H | rejection request turned on during the J- h o
warning (during | point operation. axis
J-point
operation)
Positioning
movement
amou_nt change | The movement amount change Eac Check the timing that the
0073H | rejection request contact of synchronous h o
h ; . movement amount change
warning (for slave axis turned on. axis
request contact turns on.
synchronous
slave axes)
Positioning
movement
amount change | The movement amount change E
o ; ac
rejection request contact turned on in the
0074H h e . |h o
warning (upon | state that the positioning output is axis
completion of complete.
positioning
output)
Positioning
movement
amount change The movement amount change Eac
Lo request contact turned on when
0075H | rejection any positioning stop processing is n °
warning (during e?‘lfc?rmed g stop p 9 axis
positioning stop P ’
processing)
Positioning
;nn(zgi:lecnr;[an e The movement amount change Eac
Lo 9 request contact turned on when
0076H rejec.tlon . the positioning dwell processing is n . °
warning (during erformed axis
dwell time P ’
processing)
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. Rec
T Warning name | Description LA, over | Countermeasures
g code et y
Synchronous The change of the synchronous Eac g::lﬂglgg thee rf?))ﬁnmcehdrwr?g: tsheétmg
0100H | setting change | setting was requested on an h ° |p fla fgr the axes to be
disable warning | operating axis. axis usyrag .

synchronized is off.

e Confirm the setting values of
the parameters required for
reading cam patterns.

. e Confirm if any axes are in
The opera_tlon for the cam pattern synchronous operation.
Cam pattern table reading request ended Al if Lth h
0110H | table reading abnormally as an incorrect value axes | ° any, cancel the synchronous
warning was set or the execution condition operation and read the cam
was not satisfied. pattern tables.

* The details about the cause of

the occurrence of this warning are

stored in the "cam pattern reading
result" area of unit memories.

e Confirm the setting values of
the parameters required for
rewriting cam patterns.

e Confirm if any axes are in

The operation for the cam pattern synchronous operation.
Cam pattern table rewriting request ended All If any, cancel the synchronous
0111H | table over- abnormally as an incorrect value axes | © operation and rewrite the cam
writing warning | was set or the execution condition pattern tables.
was not satisfied. * The details about the cause of
the occurrence of this warning are
stored in the “cam pattern
rewriting result” area of unit
memories.
0120H Trigger setting | The trigger condition setting error | All o Check that the trigger conditions
warning occurred. axes are set correctly.
Toollogging | When UM02613 s on (logging | After setting UM02613 to off, turn
0121H | function enable | enabled), it is detected that YB is o g UM ’
warning on. axes on the YB (logging enabled).
Even when the error occurred,
. An error occurred when Eac recalculation process in which no
0304H Ft_acalculathn recalculation processing was h o |erroroccurs is executed.
ailure warning . .
executed. axis Check the settings and execute
the recalculation process again.
(Note 1)  To simplify the displays, only the lower four digits (Hex) of each error code are displayed in the above

table.
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16.1 Specifications

16.1 Specifications

16.1.1 General Specifications

Item Specifications
Operating ambient 0 to +55°C
temperature

Storage ambient 40 to +70°C

temperature

Operating ambient humidity | 10 to 95% RH (at 25°C with no condensing)

Storage ambient humidity 10 to 95% RH (at 25°C with no condensing)

Each external connector pin and entire power supply terminals of CPU unit

Break |
reakdown voltage 500V AC for 1 minute

Each external connector pin and entire power supply terminals of CPU unit
100 MQ min. (at 500 V DC)

Conforming to JIS B 3502 and IEC 61131-2
5 to 8.4 Hz, 3.5-mm single amplitude

8.4 to 150 Hz, Acceleration 9.8 m/s?

10 sweeps each in X, Y and Z directions (1 octave/min)
Conforming to JIS B 3502 and IEC 61131-2

147 m/s? or more, 3 times each in X, Y, and Z directions

1000 V [P-P], pulse width of 50 ns/1 ps
(by noise simulator)

Insulation resistance

Vibration resistance

Shock resistance

Noise resistance

Environment Free from corrosive gases and excessive dust.
Overvoltage category Category I
Pollution degree Pollution degree 2

Internal current consumption | 180 mA or less

Weight Approx. 150 g

16.1.2 EtherCAT Communication Specifications

B Performance Specifications

Item Specifications
Communication protocol EtherCAT dedicated protocol
Support service CoE (PDO communication, SDO communication)

Simultaneous

communication DC (Distributed clock)

Communication standard IEC 61158 Type12

Modulation method Baseband

Physical layer 100BASE-TX (IEEE802.3)
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16.1 Specifications

Item Specifications

Baud rate 100M bps

Duplex mode Auto

Transmission distance Max. distance between nodes: 100 m

Topology Daisy chain (without branch)

Applicable cable Shielded twisted-pair cable (Category 5e or higher)

Connector 9-pin RJ45 x 1

Communication cycle 0.5ms/1ms/2ms/4ms

Connected slave Panasonic AC Servo Motor A6B/A5B Series

(Note 1) (Note 2) (Note 3) S-LINK V Gateway Controller EtherCAT-compatible SL-VGU1-EC series
AFP7MC16EC: 1 to 144 (Servo/Encoder: Max. 16, Others: 128)

No. of connected slaves

(Note 4) AFP7MC32EC: 1 to 160 (Servo/Encoder: Max. 32, Others: 128)
AFP7MCG64EC: 1 to 192 (Servo/Encoder: Max. 64, Others: 128)

(Note 1) The A6B series and SL-VGU1-EC series are supported by FP7 MC Unit Ver.1.2 and later.

(Note 2)  More than one A6B or A5B should exist on a network. Also, the mixed connection of A6B and A5B can
be used.

(Note 3) Hubs for EtherCAT and Ethernet cannot be used.

(Note 4)  As for Encoder, only the operation of the encoder input terminal GX-EC0211 made by Omron
Corporation has been confirmed.

B  Function Specifications

Item Specifications

Free RUN mode (Asynchronous): Digital I/0 slave, Analog I/O slave

Synchronous mode
y DC (Distributed clock): Encoder input slave

Process data
communication

(PDO communication)

PDO mapping by CoE
Max. number of data: IN: 5936 bytes (2968 words), OUT: 5936 bytes (2968 words)

CoE
Mail box communication e Emergency message (Received from slave devices)
(SDO communication) e SDO request, SDO response, SDO information

Max. number of data: 2048 bytes (1024 words)

(Note 1) The SDO communication and PDO communication by user programs are available since FP7 MC Unit
Ver.1.2.

16.1.3 Performance Specifications

Specifications

Item 16-axis type 32-axis type 64-axis type
AFP7MC16EC AFP7MC32EC AFP7MC64EC

Real axis: 16 axes Real axis: 32 axes Real axis: 64 axes

No. of control axes
Virtual axis: 8 axes Virtual axis: 16 axes | Virtual axis: 32 axes
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Item

Specifications

16-axis type 32-axis type 64-axis type

AFP7MC16EC AFP7MC32EC AFP7MCG64EC

Interpolation control

2-axis linear interpolation, 2-axis circular interpolation, 3-axis linear
interpolation, 3-axis spiral interpolation

No. of occupied inputs/outputs

Input: 16 points, Output: 16 points

Aut
om
atic
ope
rati
on

Position
control

CSP

Position specification
method

Absolute (specified absolute position), Increment (specified relative
position)

Position specified unit

pulse

um (select a minimum instruction unit of 0.1 ym or 1 um)
inch (select a minimum instruction unit of 0.00001 inch or
0.0001 inch)

degree (select a minimum instruction unit of 0.1 degree or
1 degree)

Position reference range

pulse: -2,147,483,648 to +2,147,483,647 pulses

um (0.1 ym): -214,748,364.8 to +214,748,364.7 ym

pm (1 ym): -2,147,483,648 to +2,147,483,647 ym

inch (0.00001 inch): -21,474.83648 to +21,474.83647 inches
inch (0.0001 inch): -214,748.3648 to +214,748.3647 inches
degree (0.1 degree): -214,748,364.8 to +214,748,364.7 degrees
degree (1 degree): -2,147,483,648 to +2,147,483,647 degrees

Speed reference range

pulse: 1 to 2,147,483,647 pps

um: 1 to 2,147,483,647 um/s

inch: 0.001 to 2,147,483.647 inch/s
degree: 0.001 to 2,147,483.647 rev/s

Acceleration/deceleration
method

Linear acceleration/deceleration, S-shaped acceleration/
deceleration

J-point control
acceleration time

0 to 10,000 ms (adjustable in 1 ms increments)

J-point control
deceleration time

0 to 10,000 ms (adjustable in 1 ms increments)

No. of positioning tables

Each axis: Standard area: 1000 points

Expansion area: 100 points (* However, the axes simultaneously
used are 24 axes.)

PTP control (E-point control, C-point control), CP control (P-point
Single axis control)
JOG positioning control (J-point control)
Linear . . . . . .
Co interpolati E-point, P-p_qmt,_C-pomt control; composite speed or long axis
ntro | 2-axis on speed specification
| interpol c
met | ation ircular JPUCTR e ) ) .
hod interpolati E po!qt, P point, C-point control; center point or pass point
specification
on
3-axis Linear . . . . . .
) . .| E-point, P-point, C-point control; composite speed or long axis
';ttiggpm g:erpolatl speed specification

WUME-FP7MCEC-09
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16.1 Specifications

Specifications
Item 16-axis type 32-axis type 64-axis type
AFP7MC16EC AFP7MC32EC AFP7MC64EC
Spiral . . . . . .
; .| E-point, P-point, C-point control; center point or pass point
interpolati I
specification
on
Dwell time 0 to 32,767 ms (adjustable in 1 ms increments)
Auxiliary output code | Output as auxiliary output codes in the axis information area.
. With mode: Auxiliary output ON time: 0 to 255 ms
Auxiliary output . ) .
contact Delay mode: Auxiliary output ON time: 0 to 255 ms / Delay ratio: 0
to 100%
pulse: 1 to 2,147,483,647 pps
g:r?:g'j‘géhe speed | | m: 1 to 2,147,483,647 pm/s
Oth operation inch: 0.001 to 2,147,483.647 inch/s
]?Jn degree: 0.001 to 2,147,483.647 rev/s
ctio pulse: -2,147,483,648 to +2,147,483,647 pulses
ns um (0.1 um): -214,748,364.8 to +214,748,364.7 ym
Movement amount | HM (1 pm): -2,147,483,648 to +2,147,483,647 pm
change during inch (0.00001 inch): -21,474.83648 to +21,474.83647 inches
operation inch (0.0001 inch): -214,748.3648 to +214,748.3647 inches
degree (0.1 degree): -214,748,364.8 to +214,748,364.7 degrees
degree (1 degree): -2,147,483,648 to +2,147,483,647 degrees
Repeat Function 2 10 244 times
P Repeat unlimitedly
Master axis Selectable from real axes, virtual axes and pulse inputs.
Synchronous | Slave axis Max. 8 axes/master | Max. 16 axes/master | Max. 32 axes/master
basic settin
g Deceleration stop Linear acceleration/deceleration, S-shaped acceleration/
deceleration method | deceleration
Gear ratio setting
Operation setting Gear ratio numerator: 1 to 2,147,483,647 Gear ratio denominator:
. 110 2,147,483,647
S Electronic
YN | gear i
chr g tCiine;r ratio change 0 to 10,000 ms (adjustable in 1 ms increments
ono
us Operation method Direct method, acceleration/deceleration method
ope
rati Clutch ON trigger Contact input
?unn Electronic Clutch OFF trigger Contact input, Phase judgement (Phase ratio 0 to 99%)
ctio | clutch Clutch method Direct method, linear slide method
n
Clutch slip time 1to 10,000 ms (adjustable in 1 ms increments
Select from 20 types. Multiple curves can be specified within phase
Cam curve (0 to 100%)
Electronic Resolution 1024, 2048, 4096, 8192, 16384, 32768
cam 16 to 64 320 128 64 to 256
No. of cam patterns | (According to (According to (According to
resolution) resolution) resolution)
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16.1 Specifications

Specifications
Item 16-axis type 32-axis type 64-axis type
AFP7MC16EC AFP7MC32EC AFP7MC64EC
Master axis cycle 1to0 2147483647
Cam stroke amount | 1 to 2147483647
pulse: -2,147,483,648 to +2,147,483,647 pulses
um (0.1 um): -214,748,364.8 to +214,748,364.7 um
Advance angle um (1 um): -2,147,483,648 to +2,147,483,647 ym
correction reference |inch (0.00001 inch): -21,474.83648 to +21,474.83647 inches
amount inch (0.0001 inch): -214,748.3648 to +214,748.3647 inches
degree (0.1 degree): -214,748,364.8 to +214,748,364.7 degrees
degree (1 degree): -2,147,483,648 to +2,147,483,647 degrees
pulse: 1 to 2,147,483,647 pps
éc?r\;zgtcisnapegflgence pm: 1 to 2,147,483,647 um/s
speed inch: 0.001 to 2,147,483.647 inch/s
degree: 0.001 to 2,147,483.647 rev/s
pulse: 1 to 2,147,483,647 pps
Speed reference pm: 1 to 2,147,483,647 um/s
range inch: 0.001 to 2,147,483.647 inch/s
degree: 0.001 to 2,147,483.647 rev/s
Acceleration/ Linear acceleration/deceleration, S-shaped acceleration/
deceleration method | deceleration
J-point control . . .
acceleration time 0 to 10,000 ms (adjustable in 1 ms increments)
JOG/Inching Tooint ol
operation -point control . . .
p deceleration time 0 to 10,000 ms (adjustable in 1 ms increments)
pulse: 1 to 2,147,483,647 pulses
um (0.1 ym): 0.1 to 214748364.7 uym
Ma um (1 pm): 1 to 2,147,483,647 uym
nua Inching movement inch (0.00001 inch): 0.00001 to 21,474.83647 inches
'0 o inch (0.0001 inch): 0.0001 to 214,748.3647 inches
refti degree (0.1 degree): 0.1 to 214748364.7 degrees
on degree (1 degree): 1 to 2,147,483,647 degrees
pulse: 1 to 2,147,483,647 pps
Speed reference 1 ,m;: 1 t0 2,147,483,647 pmis
range (Target speed/ |, )
Creep speed) inch: 0.001 to 2,147,483.647 inch/s
degree: 0.001 to 2,147,483.647 rev/s
Acceleration/ Linear acceleration/deceleration, S-shaped acceleration/
deceleration method | deceleration
Home return -
J-point co_ntro_l 0 to 10,000 ms (adjustable in 1 ms increments)
acceleration time
J-point control . . .
deceleration time 0 to 10,000 ms (adjustable in 1 ms increments)
DOG method (4 types), Limit method (2 types), Z phase method,
Return method Stop-on-contact method (2 types), Data set method
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16.1 Specifications

Specifications

Item 16-axis type 32-axis type 64-axis type
AFP7MC16EC AFP7MC32EC AFP7MC64EC
Stop-on-contact ) . )
torque value 0 to 500.0% (adjustable in 0.1% increments.)
Stop-on-contact 0 to 10,000 ms (adjustable in 1 ms increments
judgment time
pulse: -2,147,483,648 to +2,147,483,647 pulses
pum (0.1 ym): -214,748,364.8 to +214,748,364.7 pm
) um (1 um): -2,147,483,648 to +2,147,483,647 ym
Hj’o”r‘neecgf‘f’s“e’{;‘ates inch (0.00001 inch): -21,474.83648 to +21,474.83647 inches
inch (0.0001 inch): -214,748.3648 to +214,748.3647 inches
degree (0.1 degree): -214,748,364.8 to +214,748,364.7 degrees
degree (1 degree): -2,147,483,648 to +2,147,483,647 degrees
J-point control )
System stop deceleration time Immediate stop (0 ms) (All axes stop)
L J-point control . . .
Sto Limit stop deceleration time 0 to 10,000 ms (adjustable in 1 ms increments
p o
fun | Error stop J-point co_ntro_l 0 to 10,000 ms (adjustable in 1 ms increments
ctio deceleration time
n -
Emergency J-point cqntro] 0 to 10,000 ms (adjustable in 1 ms increments
stop deceleration time

Decelerated
stop

J-point control
deceleration time

Depends on the deceleration time set for the running operation.

Memory Backup

The data of communication parameters, positioning parameters
and positioning tables is saved in the FROM within FP7 MC Unit
(without battery).

Guaranteed number of times of writing: Up to 10000 times

Software limit
function
Setting range

Software limit
function Setting
range

pulse: -2,147,483,648 to +2,147,483,647 pulses

pum (0.1 um): -214,748,364.8 to +214,748,364.7 ym

um (1 um): -2,147,483,648 to +2,147,483,647 pm

inch (0.00001 inch): -21,474.83648 to +21,474.83647 inches
inch (0.0001 inch): -214,748.3648 to +214,748.3647 inches
degree (0.1 degree): -214,748,364.8 to +214,748,364.7 degrees
degree (1 degree): -2,147,483,648 to +2,147,483,647 degrees

0 to 500 (%) (For single axis control)

Speed rate functi
((e)rth peed rate function 0 to 200 (%) (For interpolation control)
fun pulse: -2,147,483,648 to +2,147,483,647 pulses
ﬁts'o um (0.1 um): -214,748,364.8 to +214,748,364.7 ym
um (1 um): -2,147,483,648 to +2,147,483,647 um
Current Value Update Function inch (0.00001 inch): -21,474.83648 to +21,474.83647 inches
inch (0.0001 inch): -214,748.3648 to +214,748.3647 inches
degree (0.1 degree): -214,748,364.8 to +214,748,364.7 degrees
degree (1 degree): -2,147,483,648 to +2,147,483,647 degrees
Setting data Depends on the control unit.
General-purpose input: 5 points, General-purpose input: 1 point (Input and output from AMP), Torque
monitor, Real speed monitor (Note 1)
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16.1 Specifications

(Note 1)  Two points out of five general-purpose inputs are used as limit inputs.
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16.2 1/0O Allocation

16.2 1/0O Allocation

B Allocation of I/O Numbers (Input)

1/0 no. Ta_rget Name Description
axis
X0 All Link Announces the establishment of the network link.
axes | establishment ON: Link is established, OFF: Link is stopped
Turns on when the monitoring of EtherCAT communication packet is
X1 All EC packet executed by the EC packet monitor request (Y1).
axes monitor active L L
ON: Monitoring is executed, OFF: Monitoring stops
Indicates the unit is in the diagnosis mode. In the diagnosis mode, the
X2 All Diagnosis mode motion control by FP7 MC Unit is not performed. In the diagnosis mode,
axes 9 the motion control by I/O cannot be executed and a warning occurred if
it is requested.
Announces that data (positioning parameters, positioning tables) in the
X3 All FROM writing unit memory is being written in the FROM.
axes active ON: Writing is in progress, OFF: Writing is complete (Normal or
abnormal end)
Flag to indicate that the positioning unit is in tool operation. The start-up
by a user program (output control area) is not available during the Tool
X4 2)I<Ies Tool operation operation. If it performs, a warning will occur.
ON: Tool operation is being executed, OFF: Tool operation is not
executed
Makes axis group setting changes in FP7 MC Unit with the axis group
X5 All All groups setting | setting request (Y5) turned ON after making setting changes in the axis
axes done group with the program. The contact turns on upon completion of the
setting changes.
X6 B (Reserved for )
system)
The positioning data of the unit memory is restructured by turning on
the recalculation request (Y7). This contact turns on after the
completion of restructuring.
If the recalculation request (Y7) turns on again, this contact will be off
All Recalculation once.
X7
axes done
e |tis used only when the positioning data has been
rewritten by ladder programs.
- All E;irgir:abcljine The cam table is read by turning on the cam table reading request (Y8).
axes annungiation This contact turns on after reading the cam table.
All Cam_ t_able The cam table is written by turning on the cam table rewriting request
X9 axes rewriting done (Y9). This contact turns on after rewriting the cam table
annunciation ’ ’
XA All EtherCA'_F ) This contact turns on by turning on the EtherCAT communication stop
communication
axes s request (YA).
stop annunciation
Waveform . . .
XB /:)I(Ies logging active (T\PII?,S) contact turns On by turning on the waveform logging enable flag
annunciation '
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Target ]
1/0 no. axis Name Description
All EMS switch ESM (EtherCAT State Machine) is switched by turning on the ESM
XC axes request reception | switch request (YC). This contact turns on after switching the ESM.
annunciation This contact turns off when the ESM switch request turns off from on.
) ) (Reserved for )
system)
E All g%gi‘r?mory card | Tyrns on while accessing an SD memory card.
axes access%d. ON: Access in progress, OFF: Access stops
Indicates that the initial preparation of FP7 MC Unit has been
All o completed by reading the setting data from the FROM in the unit when
XF axes Initialization done | 4,0 power turns on.
ON: FP7 MC Unit preparation done, OFF: FP7 MC Unit in preparation
(Note 1)  The I/O numbers in the above table show relative addresses based on the base word number. The 1/0

numbers actually used vary according to the slot number where FP7 MC Unit is installed and the
starting word number.

Example) The link establishment flag is X100 for slot number 1 if the starting word is number 10.

B Allocation of I/O Numbers (Output)

Target -
1/0 no. ot Name Description
All Request the system stop. When it turns on, all axes stops with the
YO axes System stop deceleration time of 1 ms. While this is on, all operation cannot be
started.
Requests the start of the monitor of EtherCAT communication packet
when the EC packet monitor request flag is enabled by "MC common
All EC packet parameter". The packet data is saved in an SD memory card. The
Y1 . o o
axes monitor request | monitoring stops when (Y1) turns off. The monitoring also stops, and
(X1) turns off when the packet monitor capacity reaches 6 Mbytes or
3904 packets.
Y2 - - -
Requests the writing of data (parameters, positioning tables) in the
All FROM write unit memory to the FROM. The FROM writing active flag (X3) is on
Y3 axes request during the writing, and (X3) turns off on completion of the writing.
The writing result is stored in the unit memory (UM283).
va B (Reserved for )
system)
This is used for changing the "Axis group setting" in the unit memory
by user programs. Execute the following procedures by user
Axis group programs.
Y5 ':J(Ies setting change 1. Write data to "Axis group setting area".
request 2. Turn on "Axis group setting change request (Y5)".
3. After confirming "Axis group setting done flag (X5)" turns on, turn
off (Y5).
Y6 B (Reserved for )
system)
All Recalculation This is used for changing the "positioning table data" stored in the
Y7 axes request system area within FP7 MC Unit by user programs. The positioning
q data after the table number starting the recalculation specified in the

WUME-FP7MCEC-09
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16.2 1/0O Allocation

Target ]
1/0 no. axis Name Description
unit memory can be restructured and is executable by turning on this
signal. Execute the following procedures by user programs.
1. Write data to "positioning table".
2. Turn on "Recalculation request (Y7)".
3. After confirming "Recalculation done flag (X7)" turns on, turn off
(Y7).
For details, refer to "8.9 Reconstruction of Positioning Data by User
Programs".
v8 All Cam table Turn on this signal for reading cam tables. The cam table of a
axes reading request | specified cam pattern number will be read when this signal turns on.
Al Cam table Turn on this signal for rewriting cam tables. The cam table of a
Y9 - specified cam pattern number will be rewritten when this signal turns
axes rewriting request on
Al EtherCAT Turn this signal on for stopping EtherCAT communication. Once the
YA axes communication communication stops, XA turns on. Turning this signal off starts the
stop request communication.
When this signal is on, the waveform logging can be executed.
YB All Waveform When this signal is off, the waveform logging cannot be executed.
axes | logging enable | \hen this flag turns off while the waveform logging is being executed,
the waveform logging is aborted.
YC All ESM switch Turns on when changing ESM (EtherCAT State Machine) of all node/
axes request individual nodes is requested. When ESM is changed, XC turns on.
YD-YE ) (Reserved for )
system)
(Note 1)  The I/O numbers in the above table show relative addresses based on the base word number. The 1/0

numbers actually used vary according to the slot number where FP7 MC Unit is installed and the
starting word number.

Example) The system stop request signal is Y100 for slot number 1 if the starting word is number 10.

16-12
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16.3 Whole Configuration of Unit Memories

16.3 Whole Configuration of Unit Memories

The unit memories of F7 MC Unit are configured as follows. For details of the each area, refer
to "16.4 Unit Memories (Input and Output Control Areas)" to "16.11 Unit Memories (SDO/PDO
Communication Area)".

monitor area

No. of
Name Unit memory no. (Hex) |occupied Description
words
Reserved for | ;0100000 - UM0007F | 128 words Reserved for system
system
.Ianrz:t control UMO00080 - UM0017F 256 words Input control area
Output
control area UM00180 - UM0027F 256 words Output control area
UMO00280 - UM0037F 256 words Setting parameter control area
UMO00380 - UMOO3FF 128 words Operation Speed Rate Area
UMO00400 - UM0048F 144 words Reserved for system
UMO00490 - UM0058F 256 words Axis Group Setting Area
UMO00590 - UMO068F 256 words Current Value Update Data Area
UMO00690 - UM0071F 144 words Reserved for system
UMO00720 - UMO076F 80 words Torque control area
UMO0770 - UMO082F 192 words Erae(;h axis information monitor & real speed monitor
Common UMO00830 - UMO098F 352 words Reserved for system
area
UMO0990 - UMOOSEF 96 words Z?::wnmg Control Starting Table Number Setting
UMOOQ9FO - UMOOA4F 96 words Positioning Control Area
UMOOA50 - UMOOAS8F 64 words Reserved for system
UMOOA90 - UMO170F 3200 words Error annunciation & clear area
UMO01710 - UM0238F 3200 words Warning annunciation & clear area
Synchronous axis control monitor area
UMO02390 - UM025CF 576 words For (6 words for each axis) x (64 real axes + 32
virtual axes)
UMO025D0 - UM0260F 64 words Reserved for system
Reserved for | ;0109610 - UM0262F | 32 words Reserved for system
system
Time chart ) . . .
function UMO2630 - UM02637 | 8 words Time Chart Function Operation Setting/
Annunciation Area
control area
ESMchange | ;100638 - UM0263F | 8 words ESM change control area
control area
Each axis Each axis information monitor area
information UMO02640 - UM0323F 3072 words For (32 words for each axis) x (64 real axes + 32

virtual axes)
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system

No. of
Name Unit memory no. (Hex) |occupied Description
words
Parameter setting area
UMO03240 - UM0623F 12288 words | For (128 words for each axis) x (64 real axes + 32
virtual axes)
Each axis No. of buffers: 24
setting area For (16008 words for each buffer) x (24 buffers)
UMO06240 - UMG3EFF 384192 words | The configuration per buffer is as follows.
Buffer control area: 8 words
Table data setting area: 16000 words
Reserved for | \)\163F00 - UMB3F3F | 64 words Reserved for system
system
For (112 words for each axis) x (64 real axes)
The configuration per axis is as follows.
Synchronous Synch trol setti 16 d
Control UMB3F40 - UMBB93F | 10,752 words | ) oo ous COMTOT SEHING area: 15 words
Setting Area Common setting area: 16 words
Clutch control area: 48 words
Electronic cam setting area: 32 words
Positioning
operation UMB66940 - UMB6F3F | 1536 word Positioni ion ch i
change - words ositioning operation change setting area
setting area
Electronic
cam pattern |\ 15540 - UMEGF97 106 words Electronic cam pattern editing area
data editing
area
Reserved for UMB66FAA - UM7C4AF 64 words Reserved for system
system
SDO B )
communicatio | UM7C4BO - UM7CBBF | 1040 words | SD0 communication header part: 16 words
n area SDO communication data part: 1024 words
PDO
communicatio | UM7C8CO0 - UM7DFEF | 5936 words PDO communication area
n area
Reserved for | \,\17pFF0 - UM7DFFB | 12 words Reserved for system
system
Diagnosis
mode ... | UM7DFFC - UM7DFFD |2 words Diagnosis mode communication area
communicatio
n area
Reserved for | \,\17pFFE - UM7FFFF  |8194 words | Reserved for system

B Reading from unit memories (UM)

The areas which are shown as enabled in the ""R™ column in the following table can be read
with user programs using transfer instructions or arithmetic instructions. The operand of an

instruction is specified by the combination of the slot number where the slot is installed and a
unit memory number (UM).

16-14
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16.3 Whole Configuration of Unit Memories

Example) Program to read the input control area (UM00086-UMO00089) of the FP7 MC
Unit installed in the slot no. 1 (S1) to an arbitrary internal relay area (WR106-WR109)

RO X100
F— +——{ BKMV.US [S1:JM00086(S1:1UM00089] WR106

To read a 2-word monitor value (actual speed monitor value, position deviation, AMP current
value, current value after unit conversion, or current advance angle correction amount), it must
be read twice.

For details, refer to "7.3.5 Reading 2-word Monitor Values".

B Writing to unit memories (UM)

e The areas which are shown as enabled in the ""W"" column in the following table can be read
with user programs using transfer instructions or arithmetic instructions. The operand of an
instruction is specified by the combination of the slot number where the slot is installed and a
unit memory number (UM).

e Be sure not to execute writing in the reserved areas for the system.
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16.4 Unit Memories (Input and Output Control Areas)

16.4 Unit Memories (Input and Output Control Areas)

16.4.1 Configuration of Input Control Area

UM 00000 Vg/hotle unit memory map Starting no. Name No. of words
UM 0007F ystem are?zs words UM 00080 Reserved area for the system 6 words
UM 00080
Input control area UM 00086 Each axis connection confirmation 4 words
UM 0017F 256 words
UM 001807 5 \tout control area UM 0008A Servo lock 4 words
UM 0027F 256 words UM 0008E Reserved area for the system 2 words
UM 00280 4
UM 00090 Busy 6 words
UM 00096 Operation done 6 words
Common area
9.104 words UM 0009C Home return done 6 words
UM 000A2 Near home input 4 words
UM 0260F UM 000A6 Reserved area for the system 6 words
UM 02610 .
System area UM 000AC Auxiliary contact 6 words
48 wordg T T
HM 8%825 UM 000B2 Limit + / Limit - 8 words
Each axis UM 000BA Error annunciation 6 words
information area - .
3,072 words UM 000CO Warning annunciation 6 words
UM 0323F -
UM 03240 UM 000C6 Synchronous setting done 4 words
UM 000CA Reserved area for the system 2 words
UM 000CC Synchronous cancel active announciation 4 words
UM 000D0 Reserved area for the system 2 words
. . UM 000D2 Slave axis gear ratio change annunciation4 words
Each axis setting area
396,480 words UM 000D6 Reserved area for the system 2 words
UM 000D8 Slave axis clutch operation annunciation4 words
UM 000DC Reserved area for the system 2 words
UM 000DE General-purpose input 32 words
HM ggEgg UM 000FE Registered slave table 12 words
UM 63F3F System area 64 words UM 0010A Network participating slave table 12 words
UM 63F40 Positioning speed change request
Synchronous UM 00116 reception annunciation 6 words
i Positioning movement amount
control setting area UM 0011C change done annunciation 6 words
10,752 words
UM 6693F UM 00122 Normal slave table 12 words
UM 66940/ positioning operation UM 0012E Abnormal slave table 12 words
change setting area
UM 66F3F 1,536 words UM 0013A Reserved area for the system 70 words
UM 66F40| cam pattern editing
area
UM 66FA9 106 words
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16.4.2 List of Input Control Area Functions

e: Available, -: Not available

i Defaul
Axis no. memory Name t Description R |W
No. (Hex)
UM 00080 | Reserved
. -UM 00085 | for system ) . .
1-16 UM 00086
Each axis
17-32 UM 00087 | connection HO When corresponding axes exist, the bits N )
33-48 UM 00088 confirmatio corresponding to each axis number turn on.
n
49-64 UM 00089
1-16 UM 0008A When corresponding axes are in the servo-locked
state, the bits corresponding to each axis number
17-32 UM 0008B turn on.
33-48 UM 0008C | Servo lock |HO [The update cycle is communication (EtherCAT ° -
communication) cycle.]
49-64 UM 0008D 0: Servo-free state
1: Servo-locked state
UM 0008E Reserved
’ -UM 0008F | for system |~ i T
1-16 UM 00090
17-32 UM 00091
Synchrono When axes are operating by the start request of
33-48 UM 00092 ué’ cancel each control (positioning, JOG operation, home
49-64 UM 00093 | request HO return), the bits corresponding to each ax_is ° -
Note 2) number turn on. They turn off on completion of the
Virtual 1-16 | UM 00094 | operation.
Virtual
17-32 UM 00095
1-16 UM 00096 When the running operation of each control
17-32 UM 00097 (positioning, JOG operation, home return) is
completed, the bits corresponding to each axis
33-48 UM 00098 Operation number turn on.
49-64 UM 00099 dc?ne HO In the case of positioning control (P-, C-point L4 -
- control); they turn on when the execution of E-
Virtual 1-16 | UM 0009A point table is completed. After this flag turns on
Virtual the on-state will continue until the next control is
17.39 UM 0009B activated.

(Note 1)  Flags for 16 axes are allocated to each area (1 word).

bit no.15 87 0

AXISNO. 1Ge ¢ ¢ ¢ ¢ ¢O 8 o o 0 o o o 1
320 ¢ 0o 0 0 025240 0 o o o 017
48 e o o o o 041400 o o o o ¢33
G4 e o o o 0 657560 o o o o 049
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16.4 Unit Memories (Input and Output Control Areas)

(Note 2)

If the EtherCAT communication cycle is faster than the PLC scan time, the constant scan execution

type program block may not be able to detect changes (ON <-> OFF) in the Busy bit. If it cannot detect
changes (ON <-> OFF) in the Busy bit, changes in the Busy bit can be detected by using the fixed
cycle execution type program block in addition to the constant scan execution type program block. For
details, refer to "7.3.4 If EtherCAT Communication Cycle Is Faster Than PLC Scan Time".

e: Available, -: Not available

Unit
Axis no. memory Name ?efaul Description R (W
No. (Hex)
1-16 UM 0009C
17-32 UM 0009D
33-48 UM 0009E When the home return operation is completed, the
Home HO bits corresponding to each axis number turn on. R )
49-64 UM 0009F | return done After this flag turns on, the on state will continue
Virtual 1-16 | UM 000A0 until the next control is activated.
Virtual
17-32 UM 000A1
1-16 UM 000A2
Monitor flag for the near home input connected to
17-32 UM 000A3 | Near home Ho the corresponding AMP.
. () -
33-48 UM 000A4 | input [The update cycle is communication (EtherCAT
communication) cycle.]
49-64 UM 000A5
UM 000A6 | Reserved
i -UM 000AB | for system i T
1-16 UM 000AC
17-32 UM 000AD This contact is enabled when the auxiliary output
33-48 UM 000AE function has been set.
Auxiliary HO When the positioning table is executed, the bits N }
49-64 UM 000AF | contact corresponding to each axis number turn on.
Virtual 1-16 | UM 000BO The ON time and delay ratio depends on the
contents specified in the axis parameter.
Virtual
17-32 UM 000B1
(Note 1)  Flags for 16 axes are allocated to each area (1 word).
bit no.15 87 0
\ |1 \
AXiSnO_16......98..oooo1
320 0 0 0 0 625240 o o o o 017
48 e o o o o 041400 o o ¢ o ¢33
G4 o o ¢ ¢ ¢ e5750e¢ o o o o 049
e: Available, -: Not available
Unit
Axis no. memory Name ?efaul Description R |W
No. (Hex)
1-8 UMO000B2 || imit + Ho Monitor flag of the limit + input and limit - input N }
9-16 UM 000B3 | Limit - connected to the corresponding AMP.
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Unit
Axis no. memory Name Pefaul Description w
No. (Hex)
17-24 UM 000B4 [The update cycle is communication (EtherCAT
communication) cycle.]
25-32 UM 000B5 When "Limit switch" in the axis parameter is set to
33-40 UM 000B6 "Enabled", the following inputs of AMP are
monitored.
41-48 UM 000B7 e Limit switch +:SI-MON3
49-56 UM 000B8 e Limit switch -: SI-MON4
When "Limit switch" in the axis parameter is set to
"Disabled", the following inputs of AMP are
monitored.
e Limit +: POT
57-64 UM 000B9 e Limit-: NOT _ o _
When "Limit + input logic" and "Limit - input logic"
in the axis parameter of FP7 MC Unit is set to "A
contact", it is reflected by the same logic as the
input of servo amplifier. When set to "B contact", it
is reversed.
(Note 1)  Flags for 16 axes are allocated to each area (1 word).
bit no.15 87 0
L L U L
lelt —+0 .00—+—+o e o o—+
8 o o 5 4 o o 1
16 o o 13 12 o o 9
. 24 e o 21 20 e o 17
Axis no.
32 e o 29 28 e o 25
40 e o 37 36 e o 33
48 o o 45 44 o o 41
56 e e 53 52 e o 49
64 e o 61 60 e o 57
e: Available, -: Not available
Unit
Axis no. memory Name ?efaul Description w
No. (Hex)
1-16 UM 000BA
17-32 UM 000BB
When an error occurs in FP7 MC Unit, the bits
33-48 UM 000BC | Efror corresponding to each axis number turn on. The
49-64 UM 000BD | @nnunciatio | HO bits of all axes turn on if all axes have errors. -
- n The error contents are stored in the error
Virtual 1-16 | UM 000BE annunciation buffer of the unit memory.
Virtual
17-32 UM 000BF
1-16 UM 000C0 When a warning occurs in FP7 MC Unit, the bits
17-32 UM 000C1 | Warning corresponding to each axis number turn on. The
annunciatio | HO bits of all axes turn on if all axes have warnings. -
3348 UM000C2 |, The warning contents are stored in the warning
49-64 UM 000C3 buffer of the unit memory.
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Unit
Axis no. memory Name Pefaul Description R |W
No. (Hex)
Virtual 1-16 | UM 000C4
Virtual
17-32 UM 000C5
1-16 UM 000C6 Sets the synchronous setting in the unit by turning
on the synchronous setting request of the output
17-32 UM 000C7 Synchrono control area after setting the synchronous setting
33.48 UM 000C8 | Us setting HO by the synchronous master axis selection for each | e -
done axis. After the completion of the setting change,
49-64 UM 000C9 E)hne bits corresponding to each axis number turns
} UM 000CA | Reserved | _ } ) )
-UM 000CB | for system
1-16 UM 000CC When the synchronous operation is canceled by
turning on the synchronous setting cancel request
17-32 UM 000CD of the output control area after setting the
33.48 UM 000CE synchronous setting by the synchronous master
Synchrono axis selection for each axis, the bits corresponding
us cancel to each axis number turn on.
active HO ° -
annunciatio
49-64 UM 000CF | "
e The synchronous operation cannot be
executed for the axes for which this
flag is on.
UM 000D0O Reserved
i -UM 000D1 | for system |~ i T

(Note 1)  Flags for 16 axes are allocated to each area (1 word).

bit no.15 87 0

AXISNO. 16 o ¢ ¢ ¢ 9 8 e o 0 o o o 1
320 ¢ 0 00 025240 o o o o 017
48 e o o o o 041400 o o o o ¢33
G4 o o o o o 657560 o o o o 049

e: Available, -: Not available

Unit

Axis no. memory Name ?efaul Description R |W
No. (Hex)

1-16 UM 000D2 Slave axis

17-32 UM 000D3 | gear ratio Changes the gear ratio by the slave axis gear ratio

change HO change request of the output control area. After
33-48 UM 000D4 annu?\ciatio the completion of the change of gear ratio, the bits
corresponding to each axis number turn on.

49-64 um ooops | "

UM 000D6 | Reserved
-UM 000D7 | for system

1-16 UM 00oDs | Slave axis HO Stz_arts the clutch operation by turning on the slave
clutch axis clutch on request or clutch off request of the
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Unit
Axis no. memory Name Pefaul Description w
No. (Hex)
17-32 UM 000D9 operation output control area. After the completion of the
33-48 UM 000DA | annunciatio clutch operation, the bits corresponding to each
n axis number turn on.
49-64 UM 000DB
UM 000DC
} Reserved ) } )
E)L(;lf\J/IDD for system
(Note 1)  Flags for 16 axes are allocated to each area (1 word).
bit no.15 87 0
\ || \
AXiS NO. 16 e o o e 060 8 o o o o 1
326 o o o 02524 ¢ o o 017
48 e o o o 41 40 o o o o 33
64 e o o o e5756e o e 049
e: Available, -: Not available
i Defaul
Axis no. memory Name t Description w
No. (Hex)
1-2 UM 000DE Monitor flag for the general-purpose input
connected to the corresponding AMP. The input
3-4 UM 000DF status of this flag does not affect not he operations
5-6 UM 000EO of the motor and FP7 MC Unit.
7-8 UM 000E1 bit Signal name Axis no.
9-10 UM 000E2 0 NOT
11-12 UM 000E3 1 POT
13-14 UM 000E4 2 HOME
15-16 UM 000E5 3 SI-MON1 / EXT1 140
+2n
17-18 UM 000E6 4 SI-MON2 / EXT2
19-20 UM 000E7 | General- 5 SI-MON3
urpose HO -
21-22 UM 000E8 i%pEt 6 SI-MON4
23-24 UM 000E9 7 SI-MON5/ E-STOP
25-26 UM 000EA 8 NOT
27-28 UM 000EB 9 POT
29-30 UM 000EC 10 HOME
31-32 UM 000ED 11 SI-MON1 / EXT1 oeo
+2n
33-34 UM 000EE 12 SI-MON2 / EXT2
35-36 UM 000EF 13 SI-MON3
37-38 UM 000FO0 14 SI-MON4
39-40 UM 000F1 15 SI-MON5/ E-STOP
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Axis no. ::;Ir;ory Name ?efaul Description R |W
No. (Hex)

41-42 UM 000F2

43-44 UM 000F3

45-46 UM 000F4

47-48 UM 000F5

49-50 UM 000F6

51-52 UM 000F7

53-54 UM 000F8

55-56 UM 000F9

57-58 UM 000FA

59-60 UM 000FB

61-62 UM 000FC

63-64 UM 000FD
e: Available, -: Not available

Slave no. rltjlglr;ory Name :)efaul Description R |W

No. (Hex)

1-16 UM 000FE

17-32 UM 000FF

33-48 UM 00100

49-64 UM 00101

65-80 UM 00102

81-96 UM 00103 Registered HO Turns on bits corresponding_ to each statior_1 R )
97-112 UM 00104 | Slave table address (slave number) registered in ENI file.

113-128 UM 00105

129-144 UM 00106

145-160 UM 00107

161-176 UM 00108

177-192 UM 00109

1-16 UM 0010A

17-32 UM 0010B

33-48 UM 0010C

49-64 UM 0010D Net\(vgrk . Turns on the bits corresponding to each station

65-80 UM 0010E | Participatin |, address (slave number) in the OP mode outofthe | o | -
81-96 UM 0010F tgazllzve slaves participating in the network.

97-112 UM 00110

113-128 UM 00111

129-144 UM 00112

16-22
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Unit
Slave no. | memory Name Pefaul Description w
No. (Hex)
145-160 UM 00113
161-176 UM 00114
177-192 UM 00115
(Note 1)  Sixteen node numbers are allocated to each area (1 word).
bit no. 15 87 0
\ |1 \
NOdenO_']BooooogSooooo’l
32 o e 00 02524 o o 0 0o o 17
48.....4140.....33
B4 o o ¢ o ¢ 5756 o o o o o 49
80 o o 0o 0o 0 7372 o o o o o B5
06 o ¢ ¢ ¢ ¢ 8988 o o o ¢ ¢ 81
112 o o o o 105104 ¢ o o o o O7
128 o o o o 01211200 o o o 113
144 o o o o 0137136 o o o 129
160 o o o o ¢153152 ¢ o o o o145
176 o o o o 0169168 ¢ o o o 161
192 o o o o 01851840 o o o o 177
e: Available, -: Not available
Unit
Axis no. memory Name ?efaul Description w
No. (Hex)
1-16 UM 00116
17-32 UM 00117 | Positioning:
33-48 UM 00118 Sr?ae:de Starts the speed change operation when the
re ugst HO positioning speed change request turns on. The )
49-64 UM 00119 regeption contact for the corresponding axis will turn on
Virtual 1-16 | UM 0011A | annunciatio when the request is accepted.
n
Virtual
17-32 UM 0011B
1-16 UM 0011C
17-32 UM oo11p | Fositioning:
?g;ﬁ:}ent Starts the movement amount change operation
33-48 UM 0011E change when the positioning movement amount change
49-64 UM 00M1MF | re ugst HO request turns on. The contact for the -
regeption f:orresponding axis will turn on when the request
Virtual 1-16 | UM 00120 annunciatio is accepted.
Virtual n
17-32 UM 00121
(Note 1)  Flags for 16 axes are allocated to each area (1 word).
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bit no. 15 87 0

AXISNO. 16 ¢ o ¢ ¢ ¢ 6O 8 o o o 0 o o 1
326 o 000 625240 ¢ o o o o 17
48 e o o o o ¢4140e o o o o ¢33
G4 e o o o 0 657560 ¢ o o o 049

e: Available, -: Not available

Slave no. rlrjlrt‘elr;ory Name E)efaul Description R |W
No. (Hex)

1-16 UM 00122

17-32 UM 00123

33-48 UM 00124

49-64 UM 00125

65-80 UM 00126 _ _ _

8106 |UMOOT27 |Normal |, |adirese (slave number) m e OB mode outofthe | , |

97-112 UM 00128 | slave table slaves registered in ENI file and participating in
the network.

113-128 UM 00129
129-144 UM 0012A
145-160 UM 0012B
161-176 UM 0012C
177-192 UM 0012D

1-16 UM 0012E

17-32 UM 0012F

33-48 UM 00130

49-64 UM 00131

65-80 UM 00132 . ' '

B1-95  |UMOOT33 | ppnormal |, |adiress (slve numben i any modes other than | |
97-112 UM 00134 | Slave table the OP mode out of the slaves registered in ENI

file and participating in the network.

113-128 UM 00135
129-144 UM 00136
145-160 UM 00137
161-176 UM 00138
177-192 UM 00139

(Note 1)  Sixteen node numbers are allocated to each area (1 word).
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bit no.15 87 0
\ || \
Nodeno. 16 e e e e ¢ 9 8 o o 0o 0 ¢ 1
32 o e 0 0 0 2524 o o 0o 0o o 17
48 o o o o 0 4140 o o o o o 33
B4 o o o ¢ ¢ 5750 o o o o o 49
80 o o ¢ 0o ¢ 7372 e o ¢ o ¢ B5
OB o o ¢ ¢ ¢ 8088 e o ¢ ¢ o 81
112 o o o o 105104 ¢ o o o o 97
128 o o o o 1211200 o o o 113
144 o o o o ¢137136 ¢ o o o 129
160 o o o o ¢153152 ¢ o o o o145
176 o o o o 2169168 ¢ o o o 161
192 o o o o 2185184 ¢ o o o o 177
e: Available, -: Not available
Unit
Slave no. | memory Name :Defaul Description w
No. (Hex)
(Master) UM 0013A
1-4 UM 0013B
5-6 UM 0013C Indicates the current state of ESM (EtherCAT
State Machine). Even in the diagnosis mode, the
9-12 UM 0013D ESM state is stored.
13-16 UM 0013E bit | Name Description
17-20 UM 0013F 0
21-24 UM 00140 1
25-28 UM 00141 5| Node T+16n
29-32 UM 00142 3
33-36 UM 00143 4
37-40 UM 00144 5
Current Node 2+16n
41-44 UM 00145 ESM state HO 6 0001H: Init B
45-48 UM 00146 7 0010H: Pre Operational
49-52 UM 00147 8 0100H.: Safe
Operational
53-56 UM 00148 9 1000H : OP
57-60 UM 00149 1o | Node 3+ien
61-64 UM 0014A 1
65-68 UM 0014B 12
69-72 UM 0014C 13
73-76 UM 0014D 14| ode 4+16n
77-80 UM 0014E 15
81-84 UM 0014F
85-88 UM 00150
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Slave no. ::éﬁmry Name :Z)efaul Description R |W
No. (Hex)
89-92 UM 00151
93-96 UM 00152
97-100 UM 00153
101-104 UM 00154
105-108 UM 00155
109-112 UM 00156
113-116 UM 00157
117-120 UM 00158
121-124 UM 00159
125-128 UM 0015A
129-132 UM 0015B
133-136 UM 0015C
137-140 UM 0015D
141-144 UM 0015E
145-148 UM 0015F
149-152 UM 00160
153-156 UM 00161
157-160 UM 00162
161-164 UM 00163
165-168 UM 00164
169-172 UM 00165
173-176 UM 00166
177-180 UM 00167
181-184 UM 00168
185-188 UM 00169
189-192 UM 0016A
e: Available, -: Not available
Unit Defaul ]
Slave no. | memory Name t Description R |W
No. (Hex)
1-16 UM 00168 Indicates the state of error indicator (ESC
17-32 UM 0016C register #130_bit4) of each slave device.
33-48 UM 0016D bit | Name Description
49-64 UM 0016E EZ?Jator Ho 0 | Node 1+16n R )
65-80 UM 0016F annunciation 1 Node 2+16n 0: OFF
81-96 UM 00170 2 | Node 3+16n 1: ON
97-112 UM 00171 3 | Node 4+16n
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Unit
Slave no. | memory Name :Jefaul Description w
No. (Hex)
113-128 UM 00172 bit | Name Description
129-144 UM 00173 4 | Node 5+16n
145-160 UM 00174 5 | Node 6+16n
161-176 UM 00175 6 |Node 7+16n
7 Node 8+16n
8 Node 9+16n
9 Node 10+16n
10 | Node 11+16n
177-192 UM 00176 11 | Node 12+16n
12 | Node 13+16n
13 | Node 14+16n
14 | Node 15+16n
15 | Node 16+16n
(Note 1)  Sixteen node numbers are allocated to each area (1 word).
bit no. 15 87 0
\ |1 \
Nodeno. 16 o o e e e 9 8 o o o oo 1
32 o o 0 0 02524 o o 0 0o o 17
48.....4140.....33
B4 o o ¢ o ¢ 5756 o o o o o 49
80 o o 0o 0o 0 7372 o o ¢ o o B5
06 o o ¢ ¢ ¢ 8988 o o o ¢ ¢ 81
112 o o o o 105104 ¢ o o o o O7
128 o o o o 01211200 o o o 113
144 o o o o 0137136 o o o 129
160 o o o o 0153152 ¢ ¢ o o o145
176 o o o o ¢169168 ¢ o o o 161
192 o o o o 01851840 o o o o 177
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16.4.3 Configuration of Output Control Area

UM 00000 Whole unit memory map Starting no. Name No. of words
UM 0007F System arez1:128 words UM 00180 Reserved area for the system 6 words
UM 0008
Input control area UM 00186 Servo ON request 4 words
UM 0017F 256 words
UM 00180 R UM 0018A Reserved area for the system 2 words
HM 88%5 256 words UM 0018C Servo OFF request 4 words
UM 00190 Reserved area for the system 2 words
UM 00192 Positioning start request 6 words
Common area UM 00198 Home return start request 6 words
9,104 words
UM 0019E JOG operation Forward/Reverse request 12 words
UM 0260F UM 001AA Inching operation request 6 words
UM 02610
System area UM 001B0 Emergency stop request 6 words
48 words I
UM 0263F UM 001B6 Deceleration stop request 6 words
UM 02640 Each axis UM 001BC J-point speed change request 6 words
mformatlgnoz;rzejvords UM 001C2 J-point positioning start request 6 words
UM 0323F ’
UM 03240 UM 001C8 Error clear request 6 words
UM 001CE Warning clear request 6 words
UM 001D4 Synchronous setting request 4 words
UM 001D8 Reserved area for the system 2 words
. ) UM 001DA Synchronous cancel request 4 words
Each axis setting area
396,480 words UM 001DE Reserved area for the system 2 words
UM 001EO Slave axis gear ratio change request 4 words
UM 001E4 Reserved area for the system 2 words
UM 001E6 Slave axis clutch ON request 4 words
UM 63EFF UM 001EA Reserved area for the system 2 words
Bm ggigg System area 64 words UM 001EC Slave axis clutch OFF request 4 words
UM 63F40 Synchronous UM 001F0 Reserved area for the system 2 words
control S:gl,r;%::;zrds UM 001F2 General-purpose output 8 words
UM 6693F UM 001FA Reserved area for the system 134 words
UM 66940 L . e
Positioning operation UM 001FE Positioning speed change request 6 words
change setting area v
UM 66E3F 1,536 words UM 00204  Positioning movement amount change request 6 words
UM 66F40 Cam pattern editing UM 0020A Reserved area for the system 118 words
area
UM 66FA9 106 words

16.4.4 List of Output Control Area Functions

e: Available, -: Not available
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Unit
Axis no. memory Name Pefaul Description w
No. (Hex)
) UM 00180 Reserved ) ) )
-UM 00185 | for system
1-16 UM 00186 Requests the servo lock for the corresponding
AMP.
17-32 UM 00187 | servo ON Ho . ' . )
request This request signal is enabled when the bits L4
33-48 UM 00188 corresponding to each axis number turn on. (The
49-64 UM 00189 operation is the edge type.)
) UM 0018A | Reserved | ) -
-UM 0018B | for system
1-16 UM 0018C Requests the servo free for the corresponding
AMP.
17-32 UM 0018D | gervo OFF Ho ‘ _ ‘ )
request This request signal is enabled when the bits b
33-48 UM 0018E corresponding to each axis number turn on. (The
49-64 UM 0018F operation is the edge type.)
) UM 00190 Reserved ) } )
-UM 00191 | for system
1-16 UM 00192
Requests the positioning control start for the
17-32 UM 00193 corresponding axis.
33-48 UM 00194 Positioning The starting table is specified in the area for
start HO specifying the position control starting table R
49-64 UM 00195 request number in the unit memory.
Virtual 1-16 | UM 00196 This request signal is ena.bled when the bits
- corresponding to each axis number turn on. (The
\{;r_tggl UM 00197 operation is the edge type.)
1-16 UM 00198
17-32 UM 00199
Requests the home return operation start for the
33-48 UM O019A | Home corresponding axis.
49-64 UM 00198 | retumn start | HO This request signal is enabled when the bits o
- request corresponding to each axis number turn on. (The
Virtual 1-16 | UM 0019C operation is the edge type.)
Virtual
17-32 UM 0019D

(Note 1)  Request flags for 16 axes are allocated to each area (1 word).

bit no. 15

87

AXiSNO. 16 o o

32e o o
48 e o o
64 e o o

e 69 8o e oo e e
e e25240 ¢ o o o 017
e 04140 o o o o 33
e ¢57560 o o o o 049

(Note 2) The servo cannot be free automatically even in the program mode. To make the servo free, turn on the
Servo OFF request.

e: Available, -: Not available

WUME-FP7MCEC-09
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Unit
Axis no. memory Name DEE Description
No. (Hex) E
1-8 UM 0019E
9-16 UM 0019F
17-24 UM 001A0
25-32 UM 001A1 Requests the JOG forward or reverse operation
for corresponding axes. In the case of JOG
33-40 UM 001A2 operation, this request signal is enabled when the
41-48 UM 001A3 | JOG bits corresponding to each axis number are on.
operation (The operation is the level type.)
49-56 UM 001A4 | forward/ HO When the inching operation request is enabled, it
reverse functions as the request for the JOG inching
7-64 M 001A:
576 UM 001AS request forward or reverse operation. In the case of JOG
Virtual 1-8 | UM 001A6 inching operation, this request signal is enabled
- when the bits corresponding to each axis number
Virtual 9-16 | UM 001A7 turn on from off. (The operation is the edge type.)
Virtual
17-24 UM 001A8
Virtual
25.39 UM 001A9
1-16 UM 001AA Turns on the bits corresponding to each axis
number for performing the JOG inching operation.
17-32 UM 001AB The inching operation is enabled when the bits
33-48 UM 001AC Inching corres_pon@ing to each axis number are on. (The
operation HO operation is the level type.)
49-64 UM 001AD request When this request signal is on, the above "JOG
Virtual 1-16 | UM 001AE operation forward/reverse request" functions as
the start request for the JOG inching operation.
Virtual UM 001AF When it is off, it functions as the normal request
17-32 "JOG operation forward/reverse".

(Note 1) Request flags for 8 axes are allocated to each area (1 word) of the JOG operation forward/reverse

request.

bit no.15 87 0
(ITTTTTTITITITITTITTIT]
LI LT L]
JOG directon RF o o« « « RFRF o o ¢ « RF

F : Forward . o o
[R:Reverse] 8 5 4 !

16 o o 13 12 o o 9
. 24 o o 21 20 e o 17
Axis no.
32 e o 290 28 e o 25
40 o o 37 36 e o 33
48 o o 45 44 o 41
56 e e 53 52 e o 49
64 o o 61 60 o o 57

(Note 2) Request flags for 16 axes are allocated to each area (1 word) of the inching operation request.

bit no.15 87 0

AXISNO. 160 ¢ ¢ ¢ ¢ 69 8 o o 0 0 o o 1
326 0000 625240 ¢ 0 0 o o17
48 e o o o o 641400 o o o o ¢33
G4 e o 0 o 0 657560 o o o o 049

16-30

WUME-FP7MCEC-09



16.4 Unit Memories (Input and Output Control Areas)

e: Available, -: Not available

L Defaul
Axis no. memory Name Description R |W
No. (Hex) E
1-16 UM 001BO
17-32 UM 001B1
Requests the emergency stop for corresponding
33-48 UM 001B2 Emergency axes.
49-64 UM 001B3 | stop HO This request signal is enabled when the bits o | o
- request corresponding to each axis number are on. (The
Virtual 1-16 | UM 001B4 operation is the level type.)
Virtual
17-32 UM 001B5
1-16 UM 001B6
Requests the deceleration stop for corresponding
17-32 UM 001B7 axes.
33-48 UM 001B8 | poceleratio It is switched between deceleration stop and
n sto HO pause by the "12.2.1 MC common settings" N N
49-64 UM 001B9 requgst parameter setting.
Virtual 1-16 | UM 001BA This request signal is enabled when the bits
corresponding to each axis number are on. (The
\1/|7r_tggl UM 001BB operation is the level type.)
1-16 UM 001BC
17-32 UM 001BD Changes the speed up to the J-point target speed
) with acceleration/deceleration time and pattern
33-48 UM 001BE :;)pecggt specified in the axis parameters by turning on this
49-64 UM 001BF | change HO request during the J-point control operation. ° °
- request This request signal is enabled when the bits
Virtual 1-16 | UM 001CO corresponding to each axis number turn on. (The
Virtual UM 001G operation is the edge type.)
17-32
1-16 UM 001C2
17-32 UM 001C3 Transits to the process for the next table by
33-48 UM 001C4 | J-point turninq on this request during the J-point control
positioning HO operation. . .
49-64 UM 001C5 | start This request signal is enabled when the bits
Virtual 1-16 | UM 001C6 request corres_pon_ding to each axis number turn on. (The
operation is the edge type.)
Virtual
17-32 UM 001C7
1-16 UM 001C8 Requests the error clear for FP7 MC Unit.
17-32 UM 001C9 The processing to recover from errors is
performed and the error logs are cleared by
33-48 UM 001CA turning on this request.
Error clear
49-64 UM 001CB request HO o o
Virtual 1-16 | UM 001CC z
] e Unrecoverable errors cannot be
Y'fgg' UM 001CD gencovered even if this request turned

(Note 1) Request flags for 16 axes are allocated to each area (1 word).
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bit no.15

AXISNO. 16 ¢ o o

32e¢ o o
48 e o o
64 e o o

e: Available, -: Not available

o e57506e o o o o 049

Unit
Axis no. memory Name E)efaul Description R |W
No. (Hex)
1-16 UM 001CE
17-32 UM 001CF
33-48 UM 001D0 | \warning Requests the warning clear for FP7 MC Unit.
49-64 UM 001D1 | Clear HO Clears warnings and warning logs by turning on o | o
request this request.
Virtual 1-16 | UM 001D2
Virtual
17-32 UM 001D3
1-16 UM 001D4
Synchroniz
17-32 UM 001D5 | 5ion HO This contact turns on after changing the R N
33-48 UM 001D6 | Setting parameter setting of synchronous operation.
request
49-64 UM 001D7
UM 001D8 Reserved
i -UM 001D9 | for system |” i T
1-16 UM 001DA Turns on the request for the amplifier to cancel the
17-32 UM 001DB Eé/nchrono synchronous operation.
cancellatio | H° This request signal is enabled when the bits o | o
33-48 UM 001DC n request corresponding to each axis number are on. (The
49-64 UM 001DD operation is the level type.)
) UM 001DE | Reserved | _ ) ) )
-UM 001DF | for system
1-16 UM 001EQ Changes the gear ratio when the request flag for
. the corresponding axis during the synchronous
17-32 UM 001E1 S(Ieaa\llfer:t)i((l)s operation turns on. (The operation is the edge
3348 UMOOTE2 |ghangs . |HO | BPe) o | o
request This request signal is enabled when the bits
_ corresponding to each axis number turn on. (The
49-64 UM 001E3 -
operation is the edge type.)
) UM 001E4 Reserved ) ) ) )
-UM 001E5 | for system
1-16 UM 001E6 Starts the clutch on operation when the request
) flag for the corresponding axis during the
17-32 UM 001E7 sltit\éi zg(ll\ls Ho synchronous operation turns on. ol
33-48 UM 001E8 request * Amplifiers that no clutch is used do not operate.
(Set the operation to level type, leading edge, or
49-64 UM 001E9 trailing edge.)

16-32
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Unit
Axis no. memory Name Pefaul Description w
No. (Hex)
UM 001EA Reserved
i -UM 001EB | for system |” i i
(Note 1)  Request flags for 16 axes are allocated to each area (1 word).
bit no. 15 87 0
\ |1 \
AXiSnO_16000000980000001
320 0o 0 0 0 625240 o o o o 017
48 e o o o o 041400 o o ¢ o ¢33
B4 e o ¢ ¢ ¢ e575600 o o o o 049
e: Available, -: Not available
Unit
Axis no. memory Name Pefaul Description w
No. (Hex)
1-16 UM 001EC Starts the clutch off operation when the request
flag for the corresponding axis during the
17-32 UM 001ED Slave axis synchronous operation turns on.
33-48 UM 001EE | clutch OFF |HO * Axes that no clutch is used do not operate. (Set °
request the operation for leading edge, or trailing edge.)
49-64 UM 001EF These signals will be disabled while the slave axis
clutch on request signal is set to level type.
UM 001FO Reserved
i -UM 001F1 | for system |~ i i
(Note 1) Request flags for 16 axes are allocated to each area (1 word).
bit no. 15 87 0
\ |1 \
AXiSnO_‘]GoooooogBoooooo']
32......25240.00.017
48 e o o o o 041400 o o ¢ o ¢33
B4 o o ¢ o ¢ 657500 o o o o 049
e: Available, -: Not available
Unit
Axis no. memory Name ?efaul Description w
No. (Hex)
1-8 UM 001F2 General-purpose outputs connected to the
9-16 UM 001F3 corresponding AMP.
17-24 UM 001F4 | General- bit Signal name Axis no.
purpose HO i °
25-32 UM 001F5 | otput 0 set-brake 1+8n
33-40 UM 001F6 1 EX-OUT1
41-48 UM 001F7 2 set-brake 2+8n
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Unit
Axis no. memory Name ?efaul Description R |W
No. (Hex)
49-56 UM 001F8 bit Signal name Axis no.
3 EX-OUT1
4 set-brake
3+8n
5 EX-OUT1
6 set-brake
4+8n
7 EX-OUT1
8 set-brake
5+8n
57-64 UM 001F9 9 EX-OUT1
10 set-brake
6+8n
11 EX-OUT1
12 set-brake
7+8n
13 EX-OUT1
14 set-brake
8+8n

15 EX-OUT1

UM 001FA Reserved
-UM 001FD | for system

(Note 1)  For details of the method of using "set-brake", refer to the technical data of A6B/A5B.
e: Available, -: Not available

Unit
Axis no. memory Name :)efaul Description R |W
No. (Hex)
1-16 UM 001FE
17-32 UM 001FF
33-48 UM 00200 | Positioning
speed HO Starts the speed change operation when the o | o
49-64 UM 00201 | change positioning speed change request turns on.
Virtual 1-16 | UM 00202 | "®aUest
Virtual
17-32 UM 00203
1-16 UM 00204
17-32 UM 00205
Positioning
33-48 UM 00206 | movement Starts the movement amount change operation
49-64 UM 00207 |amount HO when the positioning movement amount change o | o
change request turns on
Virtual 1-16 | UM 00208 | request
Virtual
17-32 UM 00209

(Note 1)  Request flags for 16 axes are allocated to each area (1 word).
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bit no.15

87

AXISNO. 160 ¢ o ¢ ¢ 69 8 o o 0 0 0 o 1
025240 ¢ o o o o17
041400 o o o o ¢33
e5756¢ o o o o 049

326 ¢ 0 0 o
48 e o o o o
G4 e o o o o

e: Available, -: Not available

Unit
Slave no. | memory Name :)efaul Description w
No. (Hex)
1-16 UM 0020A Requests to clear the error indicator (ESC
register #130_bit4) of each slave device.
17-32 UM 0020B
33-48 UM 0020C bit | Name Description
49-64 UM 0020D 0 |Node 1+16n
65-80 UM 0020E 1 |Node 2+16n
81-96 UM 0020F 2 |Node 3+16n
97-112 UM 00210 3 |Node 4+16n
113-128 | UM 00211 4 |Node 5+16n
129144 |UMO0212 | 5 | Node 6+16n
145-160 | UM 00213 | Indicator HO 6 |Node 7+16n .
161176 | UM 00214 | Cear reauest 7 |Node 8+16n 0: Not request clearance
8 Node 9+16n 1: Request clearance
9 Node 10+16n
10 |Node 11+16n
11 | Node 12+16n
177-192 UM 00215 12 | Node 13+16n
13 [Node 14+16n
14 | Node 15+16n
15 [ Node 16+16n
) UM 00216 | Reserved for | i )
-UM 0027F | system
(Note 1) Request flags for 16 axes are allocated to each area (1 word).
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bit no. 15 87 0
I‘IIIIIII‘I‘IIIIIII‘I
Node no. 16 ¢« 98 o o 1
32 o 2524 o o 17

48 e 4140 o * 33

64 o 5756 e e 49

80 o 7372 e 65

96 e 8988 e 81

112 105104 « e 97

128 121120 « «113

144 ©137136 129

160 153152 145

176 © 169168 o 161

192 ©185184 « e 177
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16.5 Unit Memories (Common Area)

16.5.1 Configuration of Common Area

i Starting no. Name No. of words
UM 00000 Vglhotle unit memory map 9
UM 0007F ystem areﬁlzs words UM 00280 Setting parameter control area 256 words
UM 00080 Input control area UM 00380 Operation speed rate area 128 words
UMOO17FL 256 words |
UM 00180 UM 00400 Reserved area for the system 144 words
Output control area
UM 0027F 256 words Axi i 256 words
UM 90278 UM 00490 Axis group setting area
UM 00590 Current value update data area 256 words
UM 00690 Reserved area for the system 144 words
Common area UM 00720 Torque control area 80 words
kil v Each axis information monitor &
UM 00770 5ctjal speed monitor area 192 words
UM 0260F UM 00830 Reserved area for the system 352 words
UM 02610 Positioning control starting table
System area UM 00990 5. Islettihggarea n9 96 words
48 words
HM 85225 UM 009F0 Positioning control area 96 words
Each axis UM 00A50 Reserved area for the system 64 words
information area
3,072 words UM 00A90 Error annunciation & clear area 3,200 words
UM 0323F
UM 03240 UM 01710 Warning annunciation & clear area 3,200 words
UM 02390 Synchronous control monitor area 576 words
UM 025D0 Reserved area for the system 64 words

Each axis setting area
396,480 words

UM 63EFF
UM 63F00( System area

UM 63F3F 64 words
UM 63F40

Synchronous
control setting area
10,752 words

UM 6693F
UM 66940

Positioning operation
change setting area

UM 66F3F 1,536 words|
UM 66F40

Cam pattern editing
area
106 words

UM 66FA9

16.5.2 Setting parameter control area

e: Available, -: Not available
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Unit
Axis no. memory Name Pefaul Description R |W
No. (Hex)
UM o0z80 | rroM |,y |Announes he umber fwritng e st
- ' ° -
-UM 00281 | write count FROM.
Reserved
) UM 00282 | ¢ system |~ . ) )
FROM writing in progress: H5555
FROM FROM writing ended normally: HO
- UM 00283 . HO -
write result FROM writing ended abnormally: HFFFF °
FROM writing by CMI in progress: HAAAA
This is used to rewrite positioning data using a
Recalculati user program.
on starting Reconstructs the positioning data which starts
! UM 00284 table U1 with the table number specified in this area when ° °
number the recalculation request (Y7) turns on.
Range: 1 to 1000
. Reconstructs the positioning data of the table size
Recalculati specified in this area when the recalculation
1 UM 00285 ?anblsetasritz”;g U1 request (Y7) turns on. A
Range: 1 to 500
2-64 The following areas are allocated to each axis.
( UM 00286
Virtual UM 00343 e Recalculation starting table number: 1 word . °
1-32) e Recalculation starting table size: 1 word
) UM 00344 Reserved ) } ) )
-UM 0037F | for system
16.5.3 Operation Speed Rate Area
e: Available, -: Not available
Unit
Axis no. memory Name ?efaul Description R |W
No. (Hex)
All operations relating to axes (positioning, JOG
) operation, home return) can be performed at the
1 UM 00380 Operca;tlo? U100 | specified rate. o |
speedrate Range: 0 to 500 (%) (For single axis control)
Range: 0 to 200 (%) (For interpolation control)

(2-64 UM 00381 | The following areas are allocated to each axis.

Y_'glzl;ﬂ" -UM 003DF | e Operation speed rate: 1 word e

UM 003EO | Reserved
-UM 003FF | for system
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16.5.4 Axis Group Setting Area
e: Available, -: Not available
Unit
Axis no. memory Name Pefaul Description w
No. (Hex)
1-16 UM 00490 Set either independent or interpolation for each
axis in this area. In case of interpolation, each axis
17-32 UM 00491 belongs to any group 1 to 32. For example, the
33.48 UM 00492 axes 1, 2 and 3 belong to group 1 and are 3-axis
Interpolatio interpolation, set the corresponding 3 bits to on (1)
49-64 UM 00493 | group 1 HO in the interpolation axis setting of group 1. °
Virtual 1-16 | UM 00494 setting In the case of single axis independent setting, set
the corresponding bits to off (0).
Virtual Maximum number of interpolation axis per group
17-32 UM 00495 is 3. The same axis cannot be set in more than
one group.
UM 00496 For interpolation groups 2 to 31, 6 words are allocated to each grou
- . [ ]
-UM 00549 P group ’ group
1-16 UM 0054A
17-32 UM 0054B
33-48 UM 0054C Interpolatio
49-64 UM 0054D | N group 32 |HO Same as above. °
setting
Virtual 1-16 | UM 0054E
Virtual
17-32 UM 0054F
1-16 UM 00550
17-32 UM 00551 The bit corresponding to the axis is;
0: Belongs to an interpolation group. Or, it is not
33-48 UM 00552 | |ndepende set as an axis to be used.
49-64 UM 00553 | Nt axis HO 1: Independent (Does not belong to an o
. setting interpolation group)
Virtual 1-16 | UM 00554 An error occurs when this overlaps with the setting
Virtual of interpolation group.
17-32 UM 00555
UM 00556 Reserved
i -UM 0058F | for system |” i i
(Note 1)  Bits for 16 axes are allocated to each area (1 word).
bit no.15 87 0
\ \ \
AXiSnO_16......98.ooooo1
320 ¢ 0 06 0 625240 ¢ ¢ o o 017
A8 o o o o o 041400 o o o o ¢33
B4 e o o ¢ ¢ 657500 o o o o 049
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16.5.5 Current Value Update Data Area

e: Available, -: Not available

Axis no.

Unit
memory
No. (Hex)

Name

Defaul

Description

1-16

UM 00590

17-32

UM 00591

33-48

UM 00592

49-64

UM 00593

Virtual 1-16

UM 00594

Virtual
17-32

UM 00595

Current
value
update
request

HO

Changes "Unit system conversion current value"
managed by FP7 MC Unit to "current value update
coordinate" only when the bit corresponding to
each axis number changes to 1 from 0. After the
change, FP7 MC Unit clears the corresponding

bits to 0 automatically.

bit

Name

Description

Axis 1+16n

Current value
update request

Axis 2+16n

Current value
update request

Axis 3+16n

Current value
update request

Axis 4+16n

Current value
update request

Axis 5+16n

Current value
update request

Axis 6+16n

Current value
update request

Axis 7+16n

Current value
update request

Axis 8+16n

Current value
update request

Axis 9+16n

Current value
update request

Axis 10+16n

Current value
update request

10

Axis 11+16n

Current value
update request

11

Axis 12+16n

Current value
update request

0: No change

1: Update the
current value after
unit conversion of a
target axis
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Unit
Axis no. memory Name Pefaul Description w
No. (Hex)
bit | Name Description
Axis 13+16n
12 | Current value
update request
Axis 14+16n
13 | Current value
update request
Axis 15+16n
14 | Current value
update request
Axis 16+16n
15 | Current value
update request
e: Available, -: Not available
i Defaul
Axis no. memory Name t Description w
No. (Hex)
UM 00596 Reserved
i -UM 0059F | for system |~ i i
Stores the coordinate value to be preset as the
current value after unit conversion.
Range: -2,147,483,648 to 2,147,483,647
The ranges vary depending on the unit settings as
below.
pulse: -2,147,483,648 to 2,147,483,647 pulses
pum (0.1 um): -214,748,364.8 to 214,748,364.7 ym
pm (1 um): -2,147,483,648 to 2,147,483,647 pm
Current inch (0.00001 inch): -21,474.83648 to
1 UM 005A0 | value Ko  |21474.83647 inches .
-UM 005A1 gggf‘ﬁate inch (0.0001 inch): -214,748.3648 to
! 214,748.3647 inches
degree (0.1 degree): -214,748,364.8 to
214,748,364.7 degrees
degree (1 degree): -2,147,483,648 to
2,147,483,647 degrees
An integer equivalent to the current value after
unit conversion is set to the unit memories.
Example) When the unit is um (0.1 ym), set to
"10000" for making it be 1000.0 ym.
. e following areas are allocated to each axis.
(2-64 UM 005A2 | The foll llocated h
i [ )
\1/|gt;)al -UM 0065F | e Current value update coordinate: 2 words
UM 00660 | Reserved
i -UM 0068F | for system | i i
(Note 1) Request signals for 16 axes are allocated to each area (1 word) of current value update request.
When the value of each bit is 1, it turns on. When the value of each bit is 0, it turns off.
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(Note 2)

bit no.15

87 0

AXISNO. 16 e ¢ ¢ ¢ ¢ 69 8 ¢ ¢ ¢ o o o 1

326 ¢ 0 0 o
48 e o o o o
G4 e o o o o

02524 ¢ o o o o 017
e4140e o o o o ¢33
e5750e o o o o 049

As for the unit memory in which the current value update coordinate is set, 2-word area is allocated for

each axis.

16.5.6 Torque Limit Area

The output torque from Servo amplifier to a motor can be changed. The setting range is 1 to
5000. It is equivalent to 0.1 to 500.0%. It cannot be changed during positioning operation. The
changed made during positioning operation will be reflected at the next startup time.

e: Available, -: Not available

i Defaul
Axis no. memory Name t Description R |W
No. (Hex)
1-16 UM 00720 Set the corresponding bits of axes for the torque
limit to "1".
17-32 UM 00721
33-48 UM 00722 bit. | Name Description
Axes 1+16n Torque limit
0
enabled
1 Axes 2+16n Torque limit
enabled
Axes 3+16n Torque limit
2
enabled
Axes 4+16n Torque limit
3
enabled
4 Axes 5+16n Torque limit
enabled
Torque limit Ho — N N
enable f|ag 5 Axes 6+16n Torque limit 0: Torque limit
enabled disabled
49-64 UM 00723 6 Axes 7+16n Torque limit | 1: Torque limit
enabled enabled
7 Axes 8+16n Torque limit
enabled
8 Axes 9+16n Torque limit
enabled
9 Axes 10+16n Torque
limit enabled
10 Axes 11+16n Torque
limit enabled
1 Axes 12+16n Torque
limit enabled
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Unit
Axis no. memory Name Pefaul Description w
No. (Hex)
bit. | Name Description
12 Axes 13+16n Torque
limit enabled
13 Axes 14+16n Torque
limit enabled
14 Axes 15+16n Torque
limit enabled
15 Axes 16+16n Torque
limit enabled
Set the torque limit values.
P . 0, 0,
1 UM 00724 Toquue limit U3000 Range: U1 to U5000 (0.1% to 500.0%) o
value Example) If "U2000" is written, it operates with
"2000 x 0.1 =200 (%)" as the maximum torque.
(2-64 UM 00725 | The following areas are allocated to each axis.
i L]
Y'g;;“' -UM 00763 | o Torque limit value: 1 word
16.5.7 Actual Speed Monitor Area
e: Available, -: Not available
Unit
Axis no. memory Name Pefaul Description w
No. (Hex)
Returns the actual speed monitor values.
e For command unit/s, the ranges vary
Actual depending on the unit settings as below
UM 00770 | Speed pulse: 0 to 2,147,483,647 pps
1 monitor uo . -
UM 00771 | \a1ue 2 pum: 0 to 2,147,483,647 pm/s
words] inch: 0 to 2,147,483.647 inch/s
degree: 0 to 2,147,483.647 rev/s
e For 0.1 rpm: 0 to 6500.0
(2-64) UM 00722 | The following areas are allocated to each axis.
-UM 007EF | e Actual speed monitor value: 2 words
(Note 1)  When Extend monitor value in "MC common settings" is set to "1word", this area is always "0".
(Note 2) To read an actual speed monitor value, it must be read twice. For details, refer to "7.3.5 Reading 2-

word Monitor Values".

16.5.8 Positioning Control Starting Table Number Setting Area

e: Available, -: Not available

WUME-FP7MCEC-09

16-43



16.5 Unit Memories (Common Area)

Unit
Axis no. memory Name Pefaul Description R |W
No. (Hex)
Set the table number of each axis starting the
Positioning position control.
1 UM ooggo | S9ntolstart i yg | Range: o | e
number Standard area: 1 to 1000
Expansion area: 10,001 to 10,100
(2_'64 UM 00991 | The following areas are allocated to each axis. R .
Y_'g;?l -UM 009EF | e Positioning control start table number: 1 word
16.5.9 Positioning Control Area
e: Available, -: Not available
i Defaul
Axis no. memory Name t Description R |W
No. (Hex)
Set the number of times for repeating the
operation from the positioning control starting
table number until the E-point control.
Positioning Range: 0 to 255
1 UM 009F0 | repeat uo ge: - o | o
count When setting 0 or 1, the operation is executed
only once.
When setting 255, the operation is repeated
unlimitedly until the operation is stopped.
(2-64 UM 009F1 | The following areas are allocated to each axis.
i [ ) [ )
Y_'g;;il -UM 00A4F | e Positioning repeat count: 1 word
UM 00A50 Reserved
i -UM 00AB8F | for system |” i T
16.5.10 Error Annunciation and Clear Area
e: Available, -: Not available
Unit
Axis no. memory Name ?efaul Description R (W
No. (Hex)
UM 00A90 | Reserved
i -UM 00A95 | for system |~ i .
1-16 UM 00A96 E | Clears the error of the axis for the corresponding
17-32 UM 00A97 Sé[g;s:g; bit.
; HO After changing the corresponding bitto 1, FF7MC | ® | ®
- an axis-by- ’
33-48 UM 00A98 axis basisy Unit clears the corresponding bit to 0
49-64 UM 00A99 automatically.
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Axis no.

Unit
memory
No. (Hex)

Name

Defaul

t

Description

Virtual 1-16

UM 00A9A

Virtual
17-32

UM 00A9B

UM 00A9C
-UMOOABF

Reserved
for system

(Note 1)  Bits for 16 axes are allocated to the error clear individual axis setting area (1 word).

bit no. 15

87 0

AXISNO. 16 ¢ o o

32 o o
48 e o o
64 e o o

e: Available, -: Not available

e9 8 e e s oo
025240 o o o o o17
e4140e o o o o ¢33
e5756e o o o o 049

Axis no.

Unit
memory
No. (Hex)

Name

Defaul

t

Description

UM 00ACO

No. of
occurrence
s of errors

uo

Annunciates the number of occurrences of errors
on the 1st axis.

UM 00AC1

Reserved
for system

UM 00AC2
-UM 00AC3

Error code
Buffer 1

HO

UM 00AC4
-UM 00AC5

Error code
Buffer 2

HO

UM 00AC6
-UM 00AC7

Error code
Buffer 3

HO

UM 00AC8
-UM 00AC9

Error code
Buffer 4

HO

UM 00ACA

-UM
00ACB

Error code
Buffer 5

HO

Stores the latest error code (8-digit hex) from the
buffer 1 in order.

UM 00ACC

-UM
00ACD

Error code
Buffer 6

HO

UM 00ACE

-UM
00ACF

Error code
Buffer 7

HO

UM 00ADO
-UM 00AD1

Error code
Buffer 8

HO

UM 00AD2

Reserved
for system

WUME-FP7MCEC-09
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Unit
Axis no. memory Name ?efaul Description R |W
No. (Hex)
-UM
00ADF

As well as the area for axis 1, 32-word area is allocated to each axis in
the following configuration.

(2-64 UM 00AEO | ® Number of occurrences of errors: 1 word

\1/_|r3t121)al -UM 016BF | ® Reserved area for the system: 1 words ° B
e Error code buffer: 2 words x 8

e Reserved area for the system: 14 words

UM 016C0 | Reserved
-UM 0170F | for system

(Note 1)  As for the unit memories in which error codes are stored, 2-word area is allocated for each axis.

(Note 2) The difference between the unit memory number of the target axis number and the unit memory
number of the adjacent axis number is H20 (for 32 words).

16.5.11 Warning Annunciation and Clear Area

e: Available, -: Not available

LI Defaul
Axis no. memory Name t Description R |W
No. (Hex)
UM 01710 Reserved
i -UM 01715 |for system |~ i T
1-16 UM 01716
17-32 UM 01717
Warning Clears the FP7 MC Unit warning of the axis for the
33-48 UM 01718 | glearing corresponding bit.
49-64 UM 01719 | specificatio | HO After changing the corresponding bitto 1, FP7MC | ® | e
n for each Unit clears the corresponding bit to 0
Virtual 1-16 | UM 0171A | axis automatically.
Virtual
17-32 UM 0171B
UM 0171C Reserved
i -UM 0173F | for system | i T

(Note 1)  Bits for 16 axes are allocated to the warning clear individual axis setting area (1 word).

bit no. 15 87 0

AXISNO. 160 ¢ ¢ ¢ ¢ ¢O 8 o o 0 ¢ o o 1
326 o 000 025240 0 ¢ o o 017
48 ¢ o o o o 041400 o o o o ¢33
Gl o o o oo 657560 o o o o 049

e: Available, -: Not available
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Unit
Axis no. memory Name Pefaul Description w
No. (Hex)
No. of
1 UM 01740 | Oceurrence |4 Annunciates the number of occurrences of )
s of warnings on the 1st axis.
warnings
Reserved
1 UMO1741 ¢ system |~ ) )
UM 01742 | Varning
1 code HO
-UM 01743 Buffer 1
UM 01744 | Varning
1 code HO
-UM 01745 Buffer 2
UM 01746 | Varning
1 code HO
-UM 01747 Buffer 3
UM 01748 | Varning
1 code HO
-UM 01749 Buffer 4
urer Stores the latest warning code (8-digit hex) from i
; the buffer 1 in order.
UM 0174a | Varning
1 code HO
-UM 0174B Buffer 5
UM 0174c | Varning
1 code HO
-UM 0174D Buffer 6
UM 0174 | Varning
1 code HO
-UM 0174F Buffer 7
UM 01750 | Varning
1 code HO
-UM 01751 Buffer 8
1 UM 01752 Reserved
_UM 0175F | for system |~ . .
As well as the area for axis 1, 32-word area is allocated to each axis in
the following configuration.
(2-64 UM 01760 | ® Number of occurrences of warnings: 1 word
Y'g;?' _UM 0233F | ® Reserved area for the system: 1 words )
e \Warning code buffer: 2 words x 8
e Reserved area for the system: 14 words
UM 02340 Reserved
i -UM 0238F | for system | i i
(Note 1)  As for the unit memories in which warning codes are stored, 2-word area is allocated for each axis.
(Note 2) The difference between the unit memory number of the target axis number and the unit memory

number of the adjacent axis number is H20 (for 32 words).
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16.5.12 Synchronous Control Monitor Area

e: Available, -: Not available

Unit

Axis no. memory Name :Jefaul Description
No. (Hex)
Stores the information on the master axis of
synchronous control.
Value
Under Synchron .
synchron |ous Master axis
ous control
control canceled
H FFFF H FFFF No synchronous
setting
The target axis for
monitoring is the
master axis.
(For FP7 MC Unit, the
H 0000 H 8000 value for the master
Synchrono axis does not change
us master even when the
1 UM 02390 | axis HFFFF synchronous control is
information canceled.)
monitor HO0001  [H8001 |Axis1
H 0002 H 8002 Axis 2
H 0010 H 8010 Axis 16
H 0020 H 8020 Axis 32
H 0040 H 8040 Axis 64
H 0041 H 8041 Virtual axis 1
H 0060 H 8060 Virtual axis 32
Stores the information on the master axis of
synchronous control.
Synchrono bit. Name Value
us oqtput Electronic gear
function 0 . ;
1 UM 02391 HO operation setting
selected
state 1 Clutch operation | 0: Not use
monitor setting 1: Use
9 Electronic cam
operation setting
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Unit
Axis no. memory Name Pefaul Description w
No. (Hex)
bit. Name Value
Advance angle
3 correction
operation setting
15-4 |- -
1 UM 02392 Reserved
-UM 02395 |for system |~ . .
As well as the area for axis 1, 6-word area is allocated to each axis in the
N following configuration.
(2-64 UM 02396 . . _ ,
Virtual e Synchronous master axis information monitor area: 1 word -
1-32) -UM 025CF e Synchronous output function selected state monitor area: 1 word
e Reserved area for the system: 4 words
UM 025D0 Reserved
i -UM 0260F | for system i i
16.5.13 System Operation Setting Area
e: Available, -: Not available
Unit
Axis no. memory Name ?efaul Description w
No. (Hex)
Specify the operation when setting the
deceleration stop request signal to “Active” (from
off to on).
0: Deceleration stop
When performing the repeat operation, stops after
reaching E-point that is targeted for the repeat
operation.
1: Pause
e Performs the deceleration stop, and restarts
the positioning operation when turning
"Deceleration stop request signal" to off from
Deceleratio on.
B UM0261D |n stop_ HO e Also, performs the same operation as the °
operation

deceleration stop in all states except during the
positioning operation.

e When performing the repeat operation, stops
after reaching E-point that is targeted for the
repeat operation, and restarts the positioning
operation when turning "Deceleration stop
request signal" to off from on.

e |f a system stop or emergency stop is executed
while the positioning unit is paused, the pause
state will be canceled and the operation will not
restart even if the "Deceleration stop request
signal" is canceled (turned off).
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16.5.14 Time Chart Function Operation Setting/Annunciation Area

e: Available, -: Not available

i Defaul
Axis no. memory Name t Description R |W
No. (Hex)
The trigger numbers registered in FP7 MC Unit
turn on.
bit. | Name Description
0 Trigger no. 1
1 Trigger no. 2
2 Trigger no. 3
3 Trigger no. 4
4 Trigger no. 5
5 Trigger no. 6
Announce -
- UM 02630 | trigger HO 6 | Triggerno.7 o | -
registration 7 Trigger no. 8 0: Not registered
- 1: Trigger condition is
8 Triggerno. 9 | registered.
9 Trigger no. 10
10 | Trigger no. 11
11 Trigger no. 12
12 | Trigger no. 13
13 | Trigger no. 14
14 | Trigger no. 15
15 | Trigger no. 16
The control for using triggers is set.
bit. | Name Description
0 Trigger no. 1
1 Trigger no. 2
2 Trigger no. 3
3 Trigger no. 4
4 Trigger no. 5
- UM 02631 fr‘i'g;"‘ér 4o |HO : o | o
5 Triggerno. 6 | o: Not allow the use.
6 Trigger no. 7 1: Allow the use.
7 Trigger no. 8
8 Trigger no. 9
9 Trigger no. 10
10 | Trigger no. 11
11 Trigger no. 12
16-50 WUME-FP7MCEC-09



16.5 Unit Memories (Common Area)

Unit

Axis no. memory Name E)efaul Description w
No. (Hex)
bit. | Name Description
12 | Trigger no. 13
13 | Trigger no. 14
14 | Trigger no. 15
15 | Trigger no. 16
The logging state is stored. When FP7 MC Unit
detects trigger conditions, the corresponding bits
turn on.
bit. | Name Description
0 Trigger no. 1
1 Trigger no. 2
2 Trigger no. 3
3 Trigger no. 4
4 Trigger no. 5
5 Trigger no. 6
- UM 02632 leggging HO 6 Trigger no. 7 -
7 |Tegerno 8 | adsomplete
8 Trigger no. 9 1: During logging
9 Trigger no. 10
10 | Trigger no. 11
1 Trigger no. 12
12 | Trigger no. 13
13 | Trigger no. 14
14 | Trigger no. 15
15 | Trigger no. 16
When logging is executed and logging data is
stored, the bits corresponding to trigger number
turn on.
bit. | Name Description
0 Trigger no. 1
Presence/ 1 Trigger no. 2
) UM 02633 E)%Z‘?Q;e flho |2 [Triggerno. 3 )
data 3 Triggerno. 4 | g No logging data
4 Trigger no. 5 1: Logging data exists.
5 Trigger no. 6
6 Trigger no. 7
7 Trigger no. 8
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Unit

Axis no. memory Name ?efaul Description
No. (Hex)
bit. | Name Description
8 Trigger no. 9
9 Trigger no. 10
10 | Trigger no. 11
11 Trigger no. 12
12 | Trigger no. 13
13 | Trigger no. 14
14 | Trigger no. 15
15 | Trigger no. 16
) UM 02634 - | Reserved
UM 02637 | for system

16.5.15 ESM Switch Control Area

e: Available, -: Not available

LI Defaul
Axis no. memory Name ¢ Description
No. (Hex)
Specify the mode of ESM switch request.
bit. Name Description
Switch
- UM 02638 |request  |HO _ 0001H : Int
ESM Switch 1 9002H : PreOP
15-0 | request )
ESM 0004H : SafeOP
0008H : OP
Switched Set a node address to be switched.
- UM 02639 | node uo Range: 0 to 192
address Any other settings will be errors.
) Set the timeout monitor time.
; UM0263A | et 1400 | Range: 0 to 10000
Any other settings will be errors.
The execution result of ESM switch request is
stored.
bit. Name Description
- UM 0263B | Result HO
0001H: Normal end
15-0 Result 5555H: In progress
FFFFH: Error occurs
- UM 0263C | Error code | HO Returns the error code.
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Unit
Axis no. memory Name Pefaul Description w
No. (Hex)
bit. Name Description
0001H: Address
specification error
Error . .
15-0 0002H: ESM setting values
code
error
0006H: Timeout error
UM 0263D Reserved
i -UM 0263F | for system |~ i i
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16.6 Unit Memories (Each Axis Information Area)

16.6.1 Configuration of Each Axis Information Area

Whole unit memory ma

UM 00000 S
UM 0007E ystem are??g words UM 02640 Information and monitor area of 1st axis 32 words
UM 00080 ) ) .
Input control area UM 02660 Information and monitor area of 2nd axis32 words
UM 0017F 256 words
UM 00180
Output control area
UMO0027F|___ 256 words | i i i
UM 00280 UM 02820 Information and monitor area of 16th axis 32 words
UM 02A20Information and monitor area of 32th axis 32 words
Common area
9,104 words
UM 02C20Information and monitor area of 48th axis 32 words
UM 0260F
UM 02610 ) ) )
System area UM 02E20Information and monitor area of 64th axis 32 words
48 words Information and monitor area of virtual
UM 0263F UM 02E40 4 ayis 32 words
UM 02640
Each axis -
informatignof;rzejv ords UM 03020 ung?r:rgiit;on and monitor area of virtual 3 o rds
UM 0323F ’
UM 03240 -
UM 03220 Information and monitor area of virtual 32 words
32th axis
Each axis setting area
396,480 words
UM 63EFH
UM 63F00| System area
UM 63F3F| 64 words
UM 63F40
Synchronous
control setting area
10,752 words
UM 6693F
UM 66940

Positioning operation
change setting area
1,536 words

UM 66F3F
UM 66F40

UM 66FA9

Cam pattern editing
area
106 words
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16.6.2 Each Axis Information & Monitor Area

e: Available, -: Not available

Unlt Defaul
Axis no. memory Name t Description R |W
No. (Hex)
UM 02640 Stores the ID code corresponding to brand name
1 -UM 02641 VenderID | HO or vendor name. It is stored as 4 bytes. ° .
UM 02642 | Product Stores the model code of AMP. It is stored as 4
1 HO ° -
-UM 02643 | Code bytes.
1 UM 02644 | Revision HO Stores the firmware version of AMP. ltis stored as | i
-UM 02645 | no. 4 bytes.
UM 02646 ) . Stores the serial number of AMP. It is stored as 4
1 Serial no. HO: ° -
-UM 02647 bytes.
1 UM 02648 | Station Ho Stores the station address set to AMP. Itis stored | |
address as 4 bytes.
1 UM 02649 | Reserved - - -
for system
Stores the status of AMP.
bit. Name Value
Reserved for
1-0 -
system
0: Home return not
9 Home return completed
done 1: Home return
completed
0: Normal detection
3 Torque limit 1: Contact detection
AMP stat (Torque limit)
status
1 UM 0264A display HO ) 0: Normal ° )
4 Warning )
1: Warning occurred
0:N |
5 Alarm orma
1: Alarm occurred
0: Cannot shift to the
6 Servo ready servo on-state
1: Servo ready
0: Servo off
7 Servo active
1: Servo on
Reserved for
15-8 system )
Returns the status of the input terminals
connected to each axis.
External
1 UM 0264B input HO bit. Name Value ° _
terminal
monitor 0 NOT 0: Non active
1 POT 1: Active
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Unit

Axis no. memory Name Pefaul Description R |W
No. (Hex)
bit. Name Value
2 HOME
3 SI-MON1 / EXT1
4 SI-MON2 / EXT2
5 SI-MONS3:
6 SI-MON4:
7 SI-MONS5/ E-
STOP
15-8 |- -

) UM 0264C -rl;?(;gilgr ) Stores the torque monitor value as integer. o |
Range: 0 to 5000 (0.0 % to 500.0 %)

value
Actual Returns the actual speed monitor values.
1 UM 0264D spee_;:! ) 0 to 5000 (rpm) R )
monitor When "Extend monitor value" in MC common
value settings is set to "2 words", this area is "0".
UM 0264 | Position The difference value between the value of the
1 deviation - position specified in FP7 MC Unit and the value of | e -

-UM 0264F | (Note 1) the position fed back from the amplifier is stored.

Stores the number of active positioning table or
when the operation completed.

Active or
1 UM 02650 |execution | U1 Range: o | -
done table Standard area: 1 to 1000
Expansion area: 10,001 to 10,100
Auxiliary Stores the auxiliary output code when the auxiliary )
1 UM 02651 output code uo output function is enabled by the axis parameter. °
Stores the repeat count during the positioning
Repeat operation. Stores 1 when no repeat operation is
1 UM 02652 | count uo performed. Returns to 0 when the repeat count o | -
Sg[ﬂzm exceeds the upper limit.
Range: 0 to 65535 [times]
1 UM 02653 | Reserved | - |-
for system
AMP Stores the current value based on a mechanical
current origin in pulse units. It will be reset to "0" on the
UM 02654 | value completion of home return. The value will not be
1 -UM 02655 | [Absolute KO updated when the current value update functionis | © -
coordinate] executed.
(Note 2) Unit: pulse
\c/:aullrjreer:fter Stores the current value based on an electric
unit origin (value set as home position coordinate).

UM 02656 | conversion Stores values converted with the unit system

1 . KO (pulse, ym, inch, degree) selected in the axis ° -
-UM 02657 [Sl;z%écm parameter as integer.
coordinate] When the home return is completed, the value set
(Note 2) as home position coordinate will be stored. When
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Unit
Axis no. memory Name Pefaul Description w
No. (Hex)
"0" is set as home position coordinate, it will be
reset to "0".
This area is also updated when the current value
update function is used.
Stores the current control mode.
HO: Positioning control (E-point control / P-point
Control control / C-point control)
1 UM 02658 | Mmode - H1: J-point control .
current )
value H2: Home return
H3: JOG operation (Operating motion)
H4: JOG operation (Inching motion)
1 UM 02659 Reserved
-UM 0265B | for system |~ ) )
Current
advance .
UM 0265C | angle grtr?giitthe current advance angle correction
1 -UM 0265D | correction KO ' .
amount Range: -2,147,483,648 to 2,147,483,647
(Note 2)
1 UM 0265E Reserved
-UM 0265F | for system |~ . )
As well as the area for axis 1, 32-word area is allocated to each axis in
the following configuration.
ltem No. of ltem No. of
words words
Vender ID 2 words Position deviation 2 words
Product Code 2 words Active or execution 1 words
done table
Revision no. 2 words Auxiliary output code |1 words
Serial no. 2 words Repeat count current 1 words
value
(2-64 UM 2660 Station address 1 words Reserved for system | 1 words
ng;?l -UM 323F Reserved for system | 1 words AMP current value 2 words i
Unit system
AMP status display | 1 words conversion current 2 words
value
External inpu_t 1 words Control mode current 1 words
terminal monitor value
Torque monitor 1 words Reserved for system |3 words
value
Actual speed Current advapce
monitor value 1 words angle correction 2 words
amount
Reserved for system |2 words
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(Note 1)  To read position deviation, it must be read twice. For details, refer to "7.3.5 Reading 2-word Monitor
Values".

(Note 2)  To read an AMP current value, current value after unit conversion, or current advance angle correction
amount, it must be read twice. For details, refer to "7.3.5 Reading 2-word Monitor Values".
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16.7 Unit Memories (Each Axis Setting Area)

16.7.1 Configuration of Each Axis Setting Area

Whole unit memory map

System area
128 words

Input control area
256 words

Output control area
256 words

UM 0260F

Common area
9,104 words

UM 02610

System area
48 words

UM 0263F
UM 02640

323F

Each axis
information area
3,072 words

Starting no. Name

No. of words

UM 0
UM 03240

UM 63EFF

Each axis setting area
396,480 words

UM 03240 Parameter setting area

12,288 words

UM 06240 Positioning data

setting area

384,192 words

UM 63F00
UM 63F3F

System area
64 words

UM 63F40

Synchronous
control setting area

10,752 words

UM 6693F
UM 66940

UM 66F3F

Positioning operation
change setting area
1,536 words

UM 66F40

UM 66FA9

Cam pattern editing
area
106 words
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16.7.2 Configuration of Parameter Setting Area

Whole unit memory map

0000 System area

oo

Input control area
E 256 words

Output control area
256 words

o0 OO OO O
oo OO oo

=< 2 2 £
R

O~ o~ 0o~
o

CC CC ccCc
o

Common area
9,104 words

UM 0260F
UM 02610

System area
48 words

UM 0263F
UM 02640

Each axis
information area

3,072 words
0323F

03240 UM 03240

cCc
=

Parameter setting area
12,288 words

UM 0623F
UM 06240

Each axis setting area
396,480 words
Positioning data
setting area
384,192 words

UM 63EFF UM 63EFH
UM 63F00( System area

UM 63F3F 64 words
UM 63

Synchronous
control setting area
10,752 words

UM 6693F
UM 66940/ positioning operation
change setting area

UM 66F3F 1,536 words
UM 66F40

Cam pattern editing
area

UM 66FA9 106 words

Starting no. Name No. of words

UM 03240 Parameter setting area of 1st axis 128 words|

UM 032CO0 Parameter setting area of 2nd axis 128 words|

UM 039C0 Parameter setting area of 16th axis 128 words|

UM 041CO0Parameter setting area of 32th axis 128 words

UM 049CO0 Parameter setting area of 48th axis 128 words

UM 051C0 Parameter setting area of 64th axis 128 words|

Parameter setting area of virtual
UM 05240 1st axis 128 words|

UM 059C0 I;gtrr?r:fi;er setting area of virtual 128 words

Parameter setting area of virtual
UM 061CO 3541 ayis 128 words
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16.7 Unit Memories (Each Axis Setting Area)

16.7.3 Parameter Setting Area

The following table shows the unit memory numbers of axis number 1. 128-word area is
allocated to each axis.

e: Available, -: Not available

Unit
Axis no. memory Name
No. (Hex)

ikl Description R (W

Set the unit system of movement amounts of the
positioning control for each axis. The same unit
system should be set for all interpolation axes.

H 0: pulse

H100: pm (0.1 pm)
1 UM 03240 |Unitsetting [HO | H101-um (1 um) o | e
H200: inch (0.00001 inch)
H201: inch (0.0001 inch)

H300: degree (0.1 degree)
H301: degree (1 degree)

Any other settings will be errors.

Reserved
1 UM 03241 for system | - - -

Set the pulse number per revolution. It is

Number of necessary for the conversion of the pulse number
1 UM 03242 pulses per | U1 when the unit is ym, inch or degree.
-UM 03243 | reyolution Range: 1 to 2,147,483,647

Any other settings will be errors.

Set the movement amount per revolution. It is
necessary for the conversion of the pulse number
when the unit is ym, inch or degree.

Range: 1 to 32767000
UM 03244 | Movement Any other settings will be errors.

1 -UM 03245 per u1 Interpretation changes according to the unit
revolution )
settings as below.

pm: 1 ym
inch: 1/10,000 inch
degree: 1 degree

UM 03246 Reserved
-UM 03249 | for system

Set the operation to be performed when the
difference between the command value and
feedback value exceeds the moving amount
check value.

0: Error

u2 If the difference between the feedback value and

the command moving amount exceeded the
moving amount check value (threshold), an error
occurs.

Movement
1 UM 0324A | check
operation

1: Warning

If the difference between the feedback value and
the command moving amount exceeded the
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16.7 Unit Memories (Each Axis Setting Area)

Unit

Axis no. memory Name Pefaul Description R |W
No. (Hex)
moving amount check value (threshold), a warning
occurs.
2: None
No movement amount check is made.
Select whether to enable or disable the software
limit for each control.
bit Name Description
Software 0 Softv_vgre_ limit
limit (Positioning control)
1 UM 0324B HO ) ° °
enabled/ ] Software limit 0: Disable
disabled (Home return) 1: Enable
9 Software limit (JOG
operation)
15-3 - -

UM 0324C | Software K2147 | Set the upper and lower limits of the software limit
1 limit Upper |48364 |for absolute coordinates. ° °

-UM 0324D | i i
limit value | 7 Interpretation changes according to the unit
settings as below.

pulse: -2,147,483,648 to 2,147,483,647 pulses
pm (0.1 um): -214,748,364.8 to 214,748,364.7 ym
pm (1 pm): -2,147,483,648 to 2,147,483,647 pm
inch (0.00001 inch): -21,474.83648 to

UM 0324E | Software K-2147 | 21,474.83647 inches

1 limit Lower | 48364 |inch (0.0001 inch): -214,748.3648 to e | o
-UM0324F | jimit value |8 214,748.3647 inches

degree (0.1 degree): -214,748,364.8 to
214,748,364.7 degrees

degree (1 degree): -2,147,483,648 to
2,147,483,647 degrees

Any other settings will be errors.

UM 03250 Reserved
-UM 03251 | for system

Set the auxiliary output mode and the ON time of
auxiliary output.

bit Name Description
- HO: Not use auxiliary output
Auxiliary Auxiliary | function
1 UM 03252 | output HAO00 7-0 | output HA- With ° °
mode mode : Use With mode.

H2: Use Delay mode

Auxiliary | g nge: HO (0 ms) to HFF
15-8 | output (255 ms)
ON time
Auxiliary Set the ratio (%) to the movement amount for
starting the output when using the delay mode for
1 UM 03253 OUtpUt uo the auxiliary OUtpUt. [ ) [ )
Delay ratio

Range: 0 to 100 (%)
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Unit
Axis no. memory Name Pefaul Description w
No. (Hex)
Example) When it is 50%, the auxiliary output
turns on when the movement amount exceeds
50%.
Configure the settings of limit, moving direction
and input logic.
bit Name Description
0 Limitswich |0 Cnape
1: Disable
0: Elapsed value +
C_W/ C_CW direction is CW
1 direction
setting 1: Elapsed value +
direction is CCW
1 UM 03254 Soeﬁﬁgat'on H31 L 0: Standard .
9 2 Limit switch connection
connection )
1: Reverse connection
3 Home position
proximity logic
4 Limit + Switch | 0: Normal Open
logic 1: Normal Close
5 Limit - Switch
logic
15-6 |- -
1 UM 03255 Reserved
-UM 03256 |for system |~ . .
) Specify the width of the completion of command
C_ompletlon operation.
1 UM 03257 ;/ivrféh check | UO Range: 0 to 10,000 (ms)
Any other settings will be errors.
Set the threshold for using the movement
automatic check function.
Movement Extend
1 UM 03258 | check U1000 m‘;"'t(:f,te Range .
- UM 03259 | value 0 paue
(pulse) )
1 word 0 to 65,535 (pulse)
2 words 0 to 2,147,483,647 (pulse)
Turns on the completion flag when the AMP
current value [feedback value] becomes within this
. completion width after the movement of a set
1 UM 0325A | Completion U1o | amount during the positioning control, JOG N
UM 03258 | width operation.
Range: 1 to 2,147,483,647
Any other settings will be errors.
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Unit
Axis no. memory Name ?efaul Description R |W
No. (Hex)
Sets the monitor error method.
bit Name Description
0 Torque judgment | O: Invalid
enabled 1: Valid
0: Announces an
) error when it is
Torque judgment | cnapled.
1 value error/ )
warning setting | 1: Announces a
warning when it is
enabled.
0: Disables the
Monitor actual speed
Actual speed ;
1 UM 0325C | value error | HO 5 judgmena value judgment value. o | o
setting enabled 1: Enables the
actual speed
judgment value.
0: Announces an
Actual speed error when it is
3 judgment value | enabled.
error/warning 1: Announces a
setting warning when it is
enabled.
Actual speed .
4 judgment (unit) 0-0.1rpm )
(Note 2) 1: Command unit/s
15-5 |- -
Torque Set the limit of the int
1 UM 0325D |judgement [U5000 |- o 0O e ordie as Iieger o |
value Range: 0 to 5000 (0.0% to 500.0%)
Set the limit of the actual speed as integer.
Extend .
monitor m?::tor R
Not ange
UM 0325E Actual \1/):-1Iue( o unit(Note 2)
! UM 0322F Jsu%ze:ment Us000 N
value 1 word 1 rpm 0 to 5000 rpm
0.1 rpm 0 to 6,500.0 rpm
2 words Command 0 to 2147483647
unit/s Command unit/s
Set the pattern of home return.
0: DOG method 1 (Based on front end + Z phase)
Home 1: DOG method 2 (Based on front end)
1 UM 03260 retu_rn HO 2: DOG method 3 (B.as.ed_ on back end + Z phase) R .
setting 3: Limit method 1 (Limit signal + Z phase)
code 4: Limit method 2 (Limit signal)
5: Phase Z method
6: Stop-on-contact method 1 (Stop-on-contact)
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Unit
Axis no. memory Name Pefaul Description w
No. (Hex)
7: Stop-on-contact method 2 (Stop-on-contact + Z
phase)
8 : Data set
9: DOG method 4 (Based on back end)
Any other settings will be errors.
Set the operation direction of home return.
Home 0: Direction in which the elapsed value decreases
limit - directi
1 UM 03261 | return Ho | {limit-diection) _ .
direction 1: Dllrectllon in which the elapsed value increase
(limit + direction)
Any other settings will be errors.
Home
return
1 UM 03262 acceleratio U100 Set the acceleration/deceleration time when
n time performing the home return.
Home Range: 0 to 10,000 (ms) °
return Any other settings will be errors.
1 UM 03263 deceleratio U100
n time
Set the target speed when performing the home
return as integer.
Range: 1 to 2,147,483,647
Home Any other settings will be errors.
1 UM 03264 | return U1000 The ranges vary depending on the unit settings as R
-UM 03265 | target below.
speed For pulse: 1 to 2,147,483,647 pps
um: 1 to 2,147,483,647 um/s
inch: 0.001 to 2,147,483.647 inch/s
degree: 0.001 to 2,147,483.647 rev/s
Set the speed to search the home position in the
home return operation. Set the value lower than
the home return target speed.
Range: 1 to 2,147,483,647
Home Any other settings will be errors.
1 UM 03266 | return U100 | The ranges vary depending on the unit settings as .
-UM 03267 | creep below.
d
spee For pulse: 1 to 2,147,483,647 pps
um: 1 to 2,147,483,647 um/s
inch: 0.001 to 2,147,483.647 inch/s
degree: 0.001 to 2,147,483.647 rev/s
Reserved
1 UM 03268 | system |~ ) )
Sets the mode when performing the JOG
JOG operation.
operation
1 UM 03269 setting HO bit Name Description °
code 0
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Unit

Axis no. memory Name Pefaul Description
No. (Hex)
bit Name Description
0: Linear
. acceleration/
Acceleration/ deceleration
1 deceleration pattern
setting 1: S-shaped
acceleration/
deceleration
15-2 - -
JOG
operation
1 UM 0326A acceleratio U100 Sets the acceleration/deceleration time when
n time performing the JOG operation.
JOG Range: 0 to 10,000 (ms)
1 UM 0326B operatlon. U100 Any other settings will be errors.
deceleratio
n time
Set the target speed for performing the JOG
operation as integer.
Range: 1 to 2,147,483,647
JOG Any other settings will be errors.
1 UM 0326C | operation U1000 The ranges vary depending on the unit settings as
-UM 0326D | target below.
speed For pulse: 1 to 2,147,483,647 pps
pm: 1 to 2,147,483,647 um/s
inch: 0.001 to 2,147,483.647 inch/s
degree: 0.001 to 2,147,483.647 rev/s
Set the inching movement amount as integer.
The ranges vary depending on the unit settings as
below.
For pulse: 1 to 2,147,483,647 pulses
pgm (0.1 ym): 0.1 to 214,748,364.7 pm
pgm (1 um): 1 to 2,147,483,647 pm
UM 0326E | Inching inch (0.00001 inch): 0.00001 to 21,474.83647
1 u1 inches
-UM 0326F | movement
inch (0.0001 inch): 0.0001 to 214,748.3647 inches
degree (0.1 degree): 0.1 to 214,748,364.7
degrees
degree (1 degree): 1 to 2,147,483,647 degrees
Any other settings will be errors. Also, the inching
movement amount does not change when
changing the operation speed rate.
1 UM 03270 | Reserved | i
-UM 03272 | for system
Emergency Set the deceleration time at the time of emergency
1 UM 03273 | StoP Utoo | ooP
deceleratio Range: 0 to 10,000 (ms)
n time

Any other settings will be errors.
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Unit
Axis no. memory Name Pefaul Description w
No. (Hex)
1 UM 03274 |Reserved | - -
for system
Limit stop Set the deceleration time at the time of limit stop.
1 UM 03275 | deceleratio U100 |Range: 0 to 10,000 (ms) °
n time Any other settings will be errors.
1 UM 03276 |Reserved | - -
for system
Error stop Set the deceleration time at the time of error stop.
1 UM 03277 |deceleratio | U100 |Range: 0to 10,000 (ms) °
n time Any other settings will be errors.
1 UM 03278 Reserved
_UM 0327C | for system |~ . .
Home
return stop- Set this item when specifying the home return
1 UM 0327D |on-contact |[U100 |stop-on-contact method. Range: 0 to 5000 (0.0% °
torque to 500.0%)
value
Home
return stop- L e
1 |umosere |oncomact |uroo | S tematen e e remeren | L |
judgment P ’ ge: ’
time
1 UM 0327F Reserved
-UM 03280 | for system |~ ) )
Set the acceleration/deceleration pattern when
performing the J-point control
bit Name Description
. 0 - -
J-point
1 UM 03281 operation Ho 0: Linear R
setting . acceleration/
code Acceleration/ deceleration
1 deceleration pattern
setting 1: S-shaped
acceleration/
deceleration
15-2 - -
J-point
control
1 UM 03282 acceleratio U100 Sets the acceleration/deceleration time when
n time performing the J-point control.
L[]
J-point Range: 0 to 10,000 (ms)
1 UM 03283 control ~ lu1o00 Any other settings will be errors.
deceleratio
n time
Sets the target speed when performing the J-point
UM 03284 control as integer.
1 Target u1000 ] 9 °
-UM 03285 | speed Range: 1 to 2,147,483,647
Any other settings will be errors.
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Unit
Axis no. memory Name
No. (Hex)

Defaul

¢ Description R (W

The ranges vary depending on the unit settings as
below.

For pulse: 1 to 2,147,483,647 pps
pm: 1 to 2,147,483,647 ym/s

inch: 0.001 to 2,147,483.647 inch/s
degree: 0.001 to 2,147,483.647 rev/s

UM 03286 Reserved
-UM 0328D | for system

Set the home coordinates to be set after the
completion of the home return.

Range: -2,147,483,648 to 2,147,483,647

The ranges vary depending on the unit settings as
below.

pulse: -2,147,483,648 to 2,147,483,647 pulses
pum (0.1 um): -214,748,364.8 to 214,748,364.7 pm
pum (1 um): -2,147,483,648 to 2,147,483,647 um
UM0328E | Home KO inch (0.00001 inch): -21,474.83648 to e | o
-UM 0328F | coordinates 21,474.83647 inches

inch (0.0001 inch): -214,748.3648 to
214,748.3647 inches

degree (0.1 degree): -214,748,364.8 to
214,748,364.7 degrees

degree (1 degree): -2,147,483,648 to
2,147,483,647 degrees

Example) When the unit is pm (0.1 pm), set to
"10000" for making it be 1000.0 pm.

UM 03290 Reserved
-UM 032BF | for system

(Note 1)  The extension to the monitor value of 2 words is supported by FP7 MC Unit Ver.1.20 and later. It is set
by changing MC common settings>Extend monitor value of CMI configuration to "2word".

(Note 2) The actual speed judgment (unit) setting of monitor value error setting is available since FP7 MC Unit
Ver.1.20.

16.7.4 Configuration of Positioning Data Setting Area

The positioning data setting area is used for reading or writing positioning data by user
programs. It is constituted by 24 buffers (buffer no. 1 to buffer no.24).
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UM 00000

Whole unit memory ma|

System area

Input control area
256 words

UM 0260F

Output control area

Common area
9,104 words

UM 02610

UM 0263F

System area
48 words

UM 02640

UM 0323F

Each axis
information area
3,072 words

UM 03240

Each axis setting area
396,480 words

UM 03240

UM 0623F

Parameter setting area
12,288 words

UM 06240

UM 63EFH

Positioning data
setting area
384,192 words

UM 6693F

System area
64 words

Synchronous
control setting area
10,752 words

UM 66940

Positioning operation
change setting area
1,536 words

UM 66F3F|
UM 66F40

Cam pattern editing
area
106 words

UM 66FA9|

B  Constitution of buffers

Starting no. Name No. of words

106240 ST AL PSS 1500 vors
Buffer #2 Positioning

um OAOCBdata sefting area 16,008 words
Buffer #8 Positioning

UM 217F8 4414 setting area 16,008 words
Buffer #16 Positioning

UM 40C38 data setting area 16,008 words
Buffer #24 Positioning

UM 60078 o setting area 16,008 words

Each buffer is constituted by the "control area (8 words)" which specifies an operation to be
executed and "positioning data setting area (16,000 words)" which sets positioning data.

The following figure shows the constitution of buffer no. 1. Buffers no. 2 to 24 has the same
constitution.
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16.7 Unit Memories (Each Axis Setting Area)

Starting no. Name No. of words
UM 06240 UM 06240 k?\?f:‘];rroclgrﬁafor UM 06248 Control code 1 word
UM 06247 8 words|
UM 06248 UM 06248 | Taple no. 1 UM 06249 Operation pattern 1 word
Positioning data
UM 06267 tioning 32words UM 0624A Reserved area for the system 2 words!
UM 0624C Positioning acceleration time 1 word
UM 071C7| UM 0624D Positioning deceleration time 1 word
UM 071C8| Table no. 125
Positioning data UM 0624E Positioning target speed 2 words|
UM 071E7 32words
UM 06250 Positioning movement amount 2 words
P Positioning data
g;f;e;;:inzo:g;mng setting area UM 08167 UM 06252 Auxiliary point 2 words
[For 500 tables] UM 08168 Tab| 250 .
16,008 words 16,000 words Pa(])si?i;‘r?ihg ata UM 06254 Dwell time 1 word
UM 08187 32words UM 06255 Ausxiliary output code 1 word
UM 06256 Reserved area for the system 18 word
UM 09107
UM 09108 | Table no. 375
Positioning data
UM 09127 32words
ey
Table no. 500
UM 0AOCT] UM 0A0CT| UM 0AOC7| Positioning data

B Buffers 1to 8

Buffer 1 Buffer 2 |Buffer 3 |Buffer4 |Buffer5 |Buffer6 |Buffer7 |Buffer8
Scfr?t‘:js”'ag UMO06240 gMOAOC UMODF50 | UM11DD8 | UM15C60 | UMA9AES | UM1D970 | UM217F8
CR;?#;S“"“ UMO06241 gMOAOC UMODF51 | UM11DD9 | UM15C61 | UM19AEQ | UM1D971 | UM217F9
Response UMOAOC UM11DD UM19AE UM217FA
Response  |umos242 | UMODF52 | UM15C62 | UM1D972 |
Axis number | ;106043 | UMOAOC | j\i0pps3 | UMTIDD | 45063 [UMI9AE | j\i1pg73 | uM217FB
control B B B
Starttable | j\156044 [UMOAOC | jyionEss [UMIIDD | 15064 | UMI9AE | i1po74 | uM217FC
number C C C
Table size UM06245 BMOAOC UMODF55 BM”DD UM15C65 B'V”QAE UM1D975 | UM217FD
Use or non-
use of UMOAOC UM11DD UM19AE
A UMO06246 | ¢ UMODF56 | £ UM15C66 | 2 UM1D976 | UM217FE
tables
Extended
table UMOAOC UM11DD UM19AE
e responding | UM06247 | 2 UMODFS7 | ¢ UM15C67 | ¢ UM1D977 | UM217FF
axis number.

UMOAOD

Tableno.1 | UM06248 | UMODF58 | UM11DEO | UM15C68 | UM19AF0 | UM1D978 | UM21800
Tableno.2 | UM06268 | UMOAOFO | UMODF78 | UM11E00 | UM15C88 | UM19B10 | UM1D998 | UM21820
Tableno.3 | UM06288 | UMOA110 | UMODF98 | UM11E20 gWSCA UM19B30 g'\"mgB UM21840
Table no. 100 | UMOBEAS gMOAm gMOEBB UM12A40 | UM168C8 | UM1A750 gM1E5D UM22460
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16.7 Unit Memories (Each Axis Setting Area)

Buffer 1 Buffer 2 | Buffer 3 |Buffer4 |Buffer5 |Buffer6 |Buffer7 |Buffer8

UM1B3D
0

Table no. 200 | UM07B28 | UMOB9BO | UMOF838 | UM136C0 | UM17548 UM1F258 | UM230EO

UM1FED

Table no. 300 | UMOB7A8 | UMOC630 | UM104B8 | UM14340 | UM181C8 | UM1CO50 | UM23D60
Table no. 400 | UM09428 gMODZB UM11138 | UM14FCO | UM18E48 8M1CCD UM20B58 | UM249E0Q

UM19AC

Table no. 500 | UMOAOAS8 | UMODF30 | UM11DB8 | UM15C40 8

UM1D950 | UM217D8 | UM25660

(Note 1)  The difference between the starting numbers of adjacent tables is H20 (for 32 words).

B Buffers 9 to 16

Buffer 9 | Buffer 10 | Buffer 11 | Buffer 12 | Buffer 13 | Buffer 14 | Buffer 15 | Buffer 16

Request flag

Reque UM25680 | UM29508 | UM2D390 | UM31218 | UM350A0 | UM38F28 gM3CDB UMA40C38
E;?t‘r‘;“mde UM25681 | UM29509 | UM2D391 | UM31219 | UM350A1 | UM38F29 $M3CDB UM40C39
Response UM25682 | UM2950A | UM2D392 | UM3121A | UM350A2 | Um3sF2A | YM3CDB | UM40C3
code control 2 A
égr'ftrgfmber UM25683 | UM2950B | UM2D393 | UM3121B | UM350A3 | UM38F2B gM3CDB g'\"“OC?’
Starttable |\ ,\155684 | UM2950C | UM2D394 | UM3121C | UM350A4 | Um3sFac | UM3CDB | UMA40C3
number 4 C
Table size UM25685 | UM2950D | UM2D395 | UM3121D | UM350A5 | UM38F2D gM?’CDB BM“OCS
Use or non-
use of UM25686 | UM2950E | UM2D396 | UM3121E | UM350A6 | Um3sF2E | YM3CDB | UM40C3
extended 6 E
tables
Extended
table | UM25687 | UM2950F | UM2D397 | UM3121F | UM350A7 | um3sFarF | YM3CDB | j\aocar
corresponding 7
axis number.

UM3CDB
Tableno.1 | UM25688 | UM29510 | UM2D398 | UM31220 | UM350A8 |UM3BF30 | UMA40C40
Tableno.2 | UM256A8 | UM29530 gmzoss UM31240 | UM350C8 | UM38F50 gM3CDD UM40C60
Tableno.3 | UM256C8 | UM29550 gMZD:”D UM31260 | UM350E8 | UM38F70 gM3CDF UMA40C80
Table no. 100 | UM262E8 | UM2A170 gMZDFF UM31E80 | UM35D08 | UM39B90 gMaom UMA418A0

WUME-FP7MCEC-09 16-71
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Buffer 9 | Buffer 10 | Buffer 11 | Buffer 12 | Buffer 13 | Buffer 14 | Buffer 15 | Buffer 16

UM2ADF | UM2EC7
0 8

Table no. 200 | UM26F68 UM32B00 | UM36988 | UM3A810 | UM3EG98 | UM42520

Table no. 300 | UM27BE8 | UM2BA70 | UM2F8F8 | UM33780 | UM37608 | UM3B490 | UM3F318 | UM431A0

Table no. 400 | UM28868 | UM2C6FO0 | UM30578 | UM34400 | UM38288 | UM3C110 | UM3FF98 | UM43E20

UM3CD9

Table no. 500 | UM294E8 | UM2D370 | UM311F8 | UM35080 | UM38F08 0

UM40C18 | UM44AA0

(Note 1)  The difference between the starting numbers of adjacent tables is H20 (for 32 words).

B Buffers 17 to 24

Buffer 17 | Buffer 18 | Buffer 19 | Buffer 20 | Buffer 21 | Buffer 22 | Buffer 23 | Buffer 24
Requestflag | IMA4AC T umagaas | MACTD | Ums0es8 | UMS44E0 | UMSB368 | UMSCTFO | UMB007S
E(fr?t‘r‘(‘;““de ?MMAC UM48949 $M4C7D UM50659 | UM544E1 | UM58369 | UMSC1F1 | UMB0079
Response UMA4AC | ymasaaa | YMACTD | vis065A | UMB44E2 | UMS836A | UMBCIF2 | UMB007A
code control 2 2
égr'ftrgfmber gM44AC UM4894B ;"\"407‘3 UM5065B | UM544E3 | UM5836B | UM5C1F3 | UM6007B
Starttable | UM44AC |\ 11894 | UMACTD | juis065c | UMB44E4 | UM5836C | UMSC1F4 | UMB007C
number 4 4
Table size ;’M““AC UM4894D gM4C7D UMS5065D | UM544E5 | UM5836D | UM5C1F5 | UMB007D
Use or non-
use of UM44AC | ymasoae | UMACTD | Ms065E | UMB44E6 | UMSB36E | UM5C1F6E | UME0OTE
extended 6 6
tables
Extended
table | UMAAAC | hiagaar | UMACTD | vis0esF | UMBA44E7 | UMB836F | UMSC1F7 | UMB007F
corresponding | 7 7
axis number.
Table no. 1 gMMAC UM48950 gM4C7D UM50660 | UM544E8 | UM58370 | UM5C1F8 | UMB008O
Tableno.2 | UMA4AES | UM48970 | UMACTF8 | UM50680 | UM54508 | UM58390 | UM5C218 | UMB0OAO
Table no.3 | UM44B08 | UM48990 | UMA4C818 | UM506A0 | UM54528 | UM583B0 | UM5C238 | UMB00CO
Table no. 100 | UM45728 | UM495B0 | UMA4D438 | UM512C0 | UMS55148 | UMSSFDO | o 1oCE® | IMEOCE
Table no. 200 | UM463A8 | UM4A230 | UMAEOBS | UM51F40 gMSSDC UM59C50 gM5DAD UM61960
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16.7 Unit Memories (Each Axis Setting Area)

Buffer 17 | Buffer 18 | Buffer 19 | Buffer 20 | Buffer 21 | Buffer 22 | Buffer 23 | Buffer 24
Table no. 300 | UM47028 | MAAEB | IMAEDS 1 UMS2BC | yiseagg | UMSASD | yse7ss | ume2sEo
UM47CA
Table no. 400 8 UM4BB30 | UM4F9B8 | UM53840 | UM576C8 | UM5B550 | UM5F3D8 | UM63260
Table no. 500 | UM48928 | M*C78 | Ums0638 | UMsaaco | Umss34s | M°C1D | umeooss | UMe3EED
(Note 1)  The difference between the starting numbers of adjacent tables is H20 (for 32 words).
Control Area for Buffer Control
This area is used for reading or writing positioning data by user programs.
e: Available, -: Not available
Unit
Buffer no. | memory Name ?efaul Description R |W
No. (Hex)
Write data to this area for sending/receiving data
of buffers for positioning data. After the completion
of the execution, it is rewritten to HO by FP7 MC
1 UM 06240 ﬁeq“esi , [Ho [Nt o | o
ag contro HO000: Not request
HO001: Request
Any other settings will be errors.
Set the request code of data control of buffer for
Request positioning data.
1 UM 06241 | code HO H0080: Read request ° °
control HO0081: Write request
Any other settings will be errors.
Stores the response code for the request of the
Response buffer for positioning data.
1 UM 06242 | code HO HO000: Complete ° -
control HO0001: In progress
HFFOO: Setting value error
Specify the axis number of positioning data to be
transferred.
Range Corresponding axis no.
Axis L
1 UM 06243 | number U1 11to0 64 tC())o(g;responds to the existing axes 1 R R
control ’
65 10 96 Corresponds to the virtual axes 1
to 32.
Any other settings will be errors.
Start table Specify the starting table number of positioning
! UM 06244 number U1 data to be transferred. ° °
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16.7 Unit Memories (Each Axis Setting Area)

Unit
Buffer no. | memory Name Pefaul Description
No. (Hex)
Range: 1 to 1000
Any other settings will be errors.
Specify the table size of positioning data to be
) transferred.
1 UM 06245 | Table size | U1 Range: 1 to 500
Any other settings will be errors.
Set whether to use the extended positioning table
or not.
bit Name Description
0: Not make the table
Extended setting
: positioning 1: Make the table
Extgpdgd 150 | table usage | setting
positioning settin . .
1 UM 06246 table usage HO 9 ﬁny other settings will
setting e errors.
e *When using the extended positioning
table;
table nos. 401 to 500 are used as
extended table nos. 10,001 to 10,100.
Set transfer axis numbers of positioning data.
Extended Range Corresponding axis no.
positioning Corresponds to the existing axes 1
table usage 1to 64 P 9
1 UM 06247 setting uo to 64.
correspondi Corresponds to the virtual axes 1
ng axis no. 65 to 96 to 32.
Any other settings will be errors.

Positioning data setting area

The positioning data setting area is used for reading or writing positioning data by user

programs. The following table shows the offset addresses from the starting table of each buffer.

e: Available, -: Not available

i Name DL Description
address t P
Set the position setting mode and acceleration/deceleration
pattern for the positioning operation.
bit Name | Description
000H Control code HO 0 Control | 0: Increment mode
method | 1: Absolute mode
1 Acceler | 0: Linear acceleration/deceleration
ation/ | 1: S-shaped acceleration/deceleration
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16.7 Unit Memories (Each Axis Setting Area)

Offset Name Defaul

address t Description R |w

bit Name | Description

deceler
ation
method

15-2 |- -

Set the single and interpolation operation pattern for the
positioning operation.

bit Name | Description

HOO: E-point control (End point control)
HO1: P-point control (Pass point control)

Control | H02: C-point control (Continuance point
pattern | control)

HO3: J-point control (Speed point control)
Any other settings will be errors.

7-0

HOO: Linear interpolation (Composite speed)
HO1: Linear interpolation (Major axis speed)

H10: Circular interpolation (Center point/CW
direction)

H11: Circular interpolation (Center point/ CCW
direction)

H20: Circular interpolation (Pass point):

) H50: Spiral interpolation (Center point/CW

001H gggﬁ:"gn Ho direction/1st axis feed) o | o
H51: Spiral interpolation (Center point/ CCW

direction/1st axis feed)

Interpol H52: Spiral interpolation (Center point/CW

15-8 | ation direction/2nd axis feed)

setting | H53: Spiral interpolation (Center point/CCW

direction/2nd axis feed)

H54: Spiral interpolation (Center point/CW

direction/3rd axis feed)

H55: Spiral interpolation (Center point/CCW

direction/3rd axis feed)

H60: Spiral interpolation (Pass point/1st axis

feed)

H61: Spiral interpolation (Pass point/2nd axis

feed)

H62: Spiral interpolation (Pass point/3rd axis

feed)

Any other settings will be errors.

In the interpolation control, the setting for the axis with the
smallest number in an axis group is effective.

002H Reserved for
-003H system

Positioning Set the acceleration and deceleration time for the positioning
004H acceleration |[U100 | operation. ° °
time Range: 0 to 10,000 (ms)
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16.7 Unit Memories (Each Axis Setting Area)

Offset
address

Name

Defaul
t

Description

005H

Positioning
deceleration
time

U100

Any other settings will be errors. In the interpolation control, the
setting for the axis with the smallest number in an axis group is
effective.

006H
-007H

Positioning
target speed
(Interpolation
speed)

u1000

In case of the individual operation (no interpolation), it is the
target speed of the corresponding axis. In the interpolation
operation, the setting for the axis with the smallest number in an
axis group is effective.

Range: 1 to 2,147,483,647

Any other settings will be errors.

The ranges vary depending on the unit settings as below.
For pulse: 1 to 2,147,483,647 pps

um: 1 to 2,147,483,647 um/s

inch: 0.001 to 2,147,483.647 inch/s

degree: 0.001 to 2,147,483.647 rev/s

008H
-009H

Positioning
movement
amount

KO

Set the position command value for the positioning operation. It
is the movement amount in the case of increment, and
coordinates in the case of absolute depending on the control
code setting.

Range: -2,147,483,648 to 2,147,483,647

Any other settings will be errors.

The ranges vary depending on the unit settings as below.
pulse: -2,147,483,648 to 2,147,483,647 pulses

um (0.1 um): -214,748,364.8 to 214,748,364.7 ym

pum (1 um): -2,147,483,648 to 2,147,483,647 ym

inch (0.00001 inch): -21,474.83648 to 21,474.83647 inches
inch (0.0001 inch): -214,748.3648 to 214,748.3647 inches
degree (0.1 degree): -214,748,364.8 to 214,748,364.7 degrees
degree (1 degree): -2,147,483,648 to 2,147,483,647 degrees

00AH
-00BH

Auxiliary point

KO

Set the auxiliary point (coordinate of center or pass point) in the
case of circular interpolation or spiral interpolation control.

Range: -2,147,483,648 to 2,147,483,647

Any other settings will be errors.

Interpretation changes according to the unit settings as below.
pulse: -2,147,483,648 to 2,147,483,647 pulses

pum (0.1 um): -214,748,364.8 to 214,748,364.7 pm

um (1 pm): -2,147,483,648 to 2,147,483,647 pm

inch (0.00001 inch): -21,474.83648 to 21,474.83647 inches
inch (0.0001 inch): -214,748.3648 to 214,748.3647 inches
degree (0.1 degree): -214,748,364.8 to 214,748,364.7 degrees
degree (1 degree): -2,147,483,648 to 2,147,483,647 degrees

00CH

Dwell time

uo

When the positioning operation of this table is finished;
C-point (Continuance point):
The motor stops for the dwell time and the next operation is
started.
P-point (Pass point):
It is ignored.
J-point (Speed control):
It is ignored.
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16.7 Unit Memories (Each Axis Setting Area)

Offset Defaul ]
address Name t Description w
E-point (End point):
The positioning done contact turns on after waiting for the
dwell time.
Range: 0 to 32,767 (ms)
Any other settings will be errors.
Auxiliary Set arbitrary data as auxiliary output codes when using the
00DH uo o h °
output code auxiliary output function.
00EH Reserved for | i i
-01FH system
WUME-FP7MCEC-09 16-77



16.8 Unit Memory (Synchronous Control Setting Area)

16.8 Unit Memory (Synchronous Control Setting Area)

16.8.1 Configuration of Synchronous Control Setting Area

Whole unit memory map

System area
128 words

Input control area
256 words

UM 00000
UM 0007F
UM 0008

UM 0017F
UM 00180
UM 0027F
UM 00280

Output control area
256 words

Common area

Starting no. Name No. of words

UM 63F50 E::gtronic gear setting 16 words

UM 63F60 Clutch setting area 48 words

UM 63F90 Electronic cam setting 35 words
area

9,104 words
UM 63F40 | Synchronous control
setting area of 1st
UM 63FAF [axis
UM 0260F UM 63FBO0| Synchronous control
UM 02610 setting area of 2nd
System area axis 112 words
48 words
UM 0263F UM 645CF
UM 02640 X UM 645D0| Synchronous control
Each axis setting area of 16th
information area axis 112 words
3,072 words
UM 63526 UM 64CCH
UM 64CD0 Synchronous control
setting area of 32th
axis 112 words
UM 653CF
UM 653D0[ Synchronous control
setting area of 48th
axis 2 words
Each axis setting area
396,480 words UM 65ACH
UM 65AD0| Synchronous control
setting area of 64th
UM 65B3F |axis 112 words |
UM 65B40| Synchronous control
setting area of virtual
1staxis 112 words
UM 63EFF| UM 661CF
UM 63F00|System area UM 661D0| Synchronous control
UM 63F3F| 64 words setting area of virtual
UM 63F40 16th axis 112 words
Synchronous
control setting area UM 658CF
10,752 words UM 668D0| Synchronous control
setting area of virtual
UM 6693F UM 6693F |32nd axis 112 words
UM 66940 Positioning operation
change setting area
UM 66F3F| 1,536 words
UM 66F40 Cam pattern editing
area
UM 66FA9 106 words

16.8.2 Synchronous Control Setting Area

e: Available, -: Not available
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16.8 Unit Memory (Synchronous Control Setting Area)

Unit
Axis no. memory Name E)efaul Description w
No. (Hex)
Set the synchronous master axis for each axis.
Value Settings
H 0000 | U0 The target_ axis is the
master axis.
H 0001 | U1 Axis 1
H 0002 |U2 Axis 2
SY”Chﬂt’”O HO0010 [U16  |Axis 16
1 UM 63F40 |UYSMaster fg .
axis | || |- |-
selection -
H 0020 |U32 Axis 32
H 0040 |U64 Axis 64
H 0041 |U65 Virtual axis 1
H 0060 |U96 Virtual axis 32
Any other settings will be errors.
Set the synchronous function for each axis.
bit Name Description
0 Electronic gear
operation setting
Synchrono 1 Clutch operation
us output setting )
1 UM 63F41 function HO . 0: Not use °
selection 2 Electronic cam 1: Use
operation setting
Advance angle
3 correction operation
setting
15-4 Reserved for system | -
bit Name Description
Synchrono
us slave 0 Not used
single Synchronous slave
1 UM 63F42 | deceleratio | Ho single deceleration | 0: Linear °
n stop 1 sto
) p 1: S-shaped
deceleratio deceleration method
n method
15-2 Reserved for system | -
Synchrono Set the deceleration time when performing the
us slave decele.ration stop during the synchronous
1 UM 63F43 | single U100 |Operation. .
deceleratio Range: 0 to 10,000 (ms)
n stop Any other settings will be errors.
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Unit

Axis no. memory Name Pefaul Description R |W
No. (Hex)
J-point
control
deceleratio
n time

UM 63F44 Reserved
-UM 63F4F | for system

(Note 1)  The above table shows the unit memory numbers of axis number 1. For details of the whole
configuration, refer to "16.8.1 Configuration of Synchronous Control Setting Area".

16.8.3 Electronic Gear Setting Area

e: Available, -: Not available

Unit
Axis no. memory Name ?efaul Description R (W
No. (Hex)
Gear ratio Set the numerator and denominator for the gear
1 UM 63F50 | nhumerator U1 ratio of electronic gear separately. o | o
-UM 63F51 | of each Range: U1 to U2147483647
a
XS Electronic gear ratio is determined by the following
Gear ratio formula.
1 UM 63F52 | denominato Ui Output speed of electronic gear = o | o
-UM 63F53 | r of each Operating speed of master axis x (Gear ratio
axis numerator/Gear ratio denominator)
Gear ratio Set the time required to change the current gear
change ratio to a new gear ratio when the new gear ratio
1 UM 63F54 time of u1 is set for the electronic gear in operation. ® °
each axis Range: 1 to 10000 (ms)
1 UM 63F55 Reserved
_UM 63F5F | for system ) ) )
(Note 1)  The above table shows the unit memory numbers of axis number 1. For details of the whole
configuration, refer to "16.8.1 Configuration of Synchronous Control Setting Area".
16.8.4 Clutch Setting Area
e: Available, -: Not available
i Defaul
Axis no. memory Name ¢ Description R |W
No. (Hex)
1 uM63F60 | CUICh ON | in 1 Ho: 10 clutch ON request o | o
trigger type
Clutch ON Set the valid condition of trigger signals.
1 UM 63F61 |edge HO HO: Level ° °
selection H1: Rising edge
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Unit
Axis no. memory Name E)efaul Description w
No. (Hex)
H2: Falling edge
1 UM 63F62 | Reserved
-UM 63F67 | for system . )
Set the trigger type to detect the clutch OFF state.
However, when selecting "Level" for the clutch ON
edge selection, the setting of this area is invalid.
bit Name Description
0
1
2 00H: /o slave axis clutch
1 UM 63F68 | th OFF | o OFF request .
rgger type 3 Clutch OFF | 11H: I/O + Phase after
4 trigger type | clutch control clutch OFF
When setting any other
5 values, an error occurs.
6
7
15-8 ?eserved )
or system
Set the valid condition of trigger signals. This item
is unavailable when the clutch ON edge selection
Clutch OFF is set to "HO: Level".
1 UM 63F69 edge ) HO HO: Invalid °
selection .
H1: Rising edge
H2: Falling edge
Set the ratio for the phase at which the clutch
turns off when selecting "I/O + Phase after clutch
1 UM 63F6A | Clutch OFF |49 control" for the clutch off trigger type. R
phase ratio . o
Range: 0 to 99 (%)
Any other settings will be errors.
1 UM 63F6B Reserved
-UM 63F6F | for system |~ . .
Select the clutch ON method.
1 umesr7o |V ON 1o [ Ho: Direct .
method
H1: Slip
1 UM e3F71 |Reserved | - -
for system
Clutch ON ol .
1 UM 63F72 slip method HO HO: Slip time setting °
Set a slip time when the clutch ON method is set
1 UM 63F73 g::ﬁ;g“ U1 |to"H1:Slip" .
1 to 10,000 [ms]
1 UM 63F74 Reserved
_UM 63E75 |forsystem |~ ) )
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Unit
Axis no. memory Name ?efaul Description R |W
No. (Hex)
Clutch ON
1 UM 63F76 | slip curve HO HO: Linear ° °
selection
1 UM 63F77 Reserved
-UM B3F7F | for system ) ) )
Select the clutch OFF method.
1 UM e3rso | CMICh OFF | | Ho: Direct o | o
method
H1: Slip
Reserved
1 UM 63F81 for system |~ - - -
1 UMe3Fg2 |CUCh OFF 1 1 o Siip time setting o | o
slip method
Set a slip time when the clutch OFF method is set
1 UM 63Fg3 | CMICh OFF |1 1o "H1: Slip". o | o
slip time
1 to 10,000 [ms]
1 UM 63F84 Reserved
_UM 63E85 | for system |~ ) ) )
Clutch OFF
1 UM 63F86 | slip curve HO HO: Linear . °
selection
1 UM 63F87 Reserved
-UM 63E8F | for system . ) .

(Note 1)  The above table shows the unit memory numbers of axis number 1. For details of the whole
configuration, refer to "16.8.1 Configuration of Synchronous Control Setting Area".

16.8.5 Electronic Cam Setting Area

e: Available, -: Not available

Unit
Axis no. memory Name :)efaul Description R (W
No. (Hex)
Cam
UM 63F90 | control Set the cam control synchronous master cycle.
1 synchronou | U1 ° °
-UM 63F91 | ¢'master U1 to U2147483647
axis cycle
Reserved
1 UM 63F92 for system |~ - - -
Cam Set the registered cam pattern number to be used
1 UM 63F93 | pattern U1 g P u used- o | o
number 110 256
Displacement amount upper limit setting for cam
1 UM 63F94 grir:uittroke U1 control N N
-UM63F95 U1 to U2147483647
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Unit
Axis no. memory Name Pefaul Description w
No. (Hex)
Set the correction reference amount for
calculating the advance angle correction amount
when using the advance angle correction function.
Range: -2,147,483,648 to 2,147,483,647
Interpretation changes according to the unit
settings as below.
pulse: -2,147,483,648 to 2,147,483,647 pulses
Advance um (0.1 pm): -214,748,364.8 to 214,748,364.7 um
’ UM 63F96 22§rfcﬁon KO um (1 um): -2,147,483,648 to 2,147,483,647 um .
-UM 63F97 | roference inch (0.00001 inch): -21,474.83648 to
amount 21,474.83647 inches
inch (0.0001 inch): -214,748.3648 to
214,748.3647 inches
degree (0.1 degree): -214,748,364.8 to
214,748,364.7 degrees
degree (1 degree): -2,147,483,648 to
2,147,483,647 degrees
Any other settings will be errors.
Set the reference speed for calculating the
advance angle correction amount when using the
advance angle correction function.
Range: 1 to 2,147,483,647
Advance N ;
Any other settings will be errors.
UM 63F98 |andle . —
1 correction | K100 | The ranges vary depending on the unit settings as °
-UMB3F99 | reterence below.
speed For pulse: 1 to 2,147,483,647 pps
pum: 1 to 2,147,483,647 um/s
inch: 0.001 to 2,147,483.647 inch/s
degree: 0.001 to 2,147,483.647 rev/s
Set the time required until a changed value is
Advance reflected when the parameter related to advance
angle angle correction (advance angle correction
correction reference speed or advance angle correction
1 UM 63F9A parameter U100 | reference amount) is changed during the °
change electronic cam operation.
time Range: 0 to 10,000 (ms)
Any other settings will be errors.
1 UM 63F9B Reserved ) ) )
-UM 63FAF | for system
(Note 1)  The above table shows the unit memory numbers of axis number 1. For details of the whole
configuration, refer to "16.8.1 Configuration of Synchronous Control Setting Area".
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16.9 Unit Memories (Positioning Operation Change Setting Area)

16.9 Unit Memories (Positioning Operation Change Setting Area)

16.9.1 Configuration of Positioning Operation Change Setting Area

Whole unit memory ma

System area
128 words

Input control area
256 words

UM 0260F

Output control area
L 256 words|

Common area
9,104 words

UM 02610

UM 0263F

System area
48 words

UM 02640

323F

Each axis
information area
3,072 words

cC
=<
oo

3240

Each axis setting area
396,480 words

System area
64 words

Starting no.

Name

No. of words

UM 6693F

Synchronous
control setting area

10,752 words

UM 66940

Reserved area for the system

6 words

UM 66941

Change mode selection

32 words

UM 66942

Change speed

32 words

UM 66940

Positioning operation
change setting area
1,536 words

UM 66944

Reserved area for the system

32 words

UM 6694A

Change movement amount

32 words

UM 66F3F
UM 66F40

UM 66FA9

Cam pattern editing
area
106 words
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16.9 Unit Memories (Positioning Operation Change Setting Area)

16.9.2 Positioning Speed/Movement Amount Change Parameter

e: Available, -: Not available

i Defaul
Axis no. memory Name t Description w
No. (Hex)
1 UM 66940 | Reserved ). - -
or system
Area for setting the range of the positioning speed
change.
o bit Name Description
Positioning
speed O00H: Active table only
1 UM 66941 Change: HO O1H Active table.to E-point °
Change Change (until the completion of the
mode 15-0 modeg operation)
selection selection When setting any other
values, the unit operates as
the setting of 00H (Active
table only).
Area for setting a change speed for changing the
positioning speed.
Range: 1 to 2,147,483,647
Positioning Any other settings will be errors.
1 UM 66942 (S:Ezﬁge- U100 The ranges vary depending on the unit settings as .
-UM 66943 |y below.
speec? For pulse: 1 to 2,147,483,647 pps
pum: 1 to 2,147,483,647 pm/s
inch: 0.001 to 2,147,483.647 inch/s
degree: 0.001 to 2,147,483.647 rev/s
) UM 66944 | Reserved | ) -
-UM 66949 | for system
Positioning
g;)gir:tent Area for setting a change movement amount for
UM 6694A . changing the positioning movement amount.
1 change: HO °
-UM 6694B Changed Range: -1,073,741,823 to 1,073,741,823
movement (command unit system)
amount
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16.10 Unit Memories (Cam Pattern Editing Area)

16.10 Unit Memories (Cam Pattern Editing Area)

16.10.1 Configuration of Cam Pattern Editing Area

UM 0260F
UM 02610

UM 6693F
UM 66940

UM 66F3F
UM 66F40

UM 66FA9

Whole unit memory ma

System area
128 words

0 Input control area

256 words

Output control area
256 words

Common area
9,104 words

System area
48 words

Each axis
information area
3,072 words

Each axis setting area
396,480 words

System area
64 words

Synchronous
control setting area
10,752 words

Positioning operation
change setting area
1,536 words

Cam pattern editing
area

106 words

UM 66F40 Cam pattern no. 6 words
UM 66F41 Reserved area for the system 4 words
UM 66F42 No. of cam pattern setting sections 4 words
UM 66F43 Shift amount 2 words
UM 66F44 Start phase of section 1 6 words
UM 66F45 Displacement of section 1 6 words
UM 66F46 Cam curve of section 1 6 words
UM 66F47 Reserved area for the system 4 words
UM 66F90 Start phase of section 1 6 words
UM 66F91 Displacement of section 1 8 words
UM 66F92 Cam curve of section 1 6 words
UM 66F93 Reserved area for the system 6 words
UM 66F98 Cam pattern reading result 4 words
UM 66F99 Cam pattern rewriting result 2 words
UM 66F9A Cam pattern update flag 2 words
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16.10 Unit Memories (Cam Pattern Editing Area)

16.10.2 Cam Pattern Setting Area

e: Available, -: Not available

e Defaul
Axis no. memory Name t Description R |W
No. (Hex)
When reading: Set a cam pattern number to be
read out.
When rewriting: Set a cam pattern number to be
written.
Pattern Description
bit resolutio
Cam n Axis 16 | Axis 32 | Axis 64
- UM 66F40 uo ° °
pattern no. 1024,2048
,4096,819 |1to64 |1to 128 | 1to 256
2
15-0
16384 1t032 |1to64 |1t0128
32768 1t016 |1t032 |1to64
Any other settings will be errors.
- UM 66F41 | Reserved | - - -
for system
When reading, the number of setting sections of
the read cam pattern table is stored.
When rewriting, the cam curve number of the
No. of cam rewritten cam pattern table is set.
B pattern o s
UM 66F42 setting uo bit Name Description ° °
sections No. of cam | Setting range: 1 to 20
15-0 pattern (sections)
setting Any other settings will be
sections errors.
When reading, the shift amount of the read cam
pattern table is stored.
When rewriting, the shift amount of the rewritten
cam pattern table is stored.
Shift
- UMB6F43 | omount uo bit | Name Description b
) Range: 0 to 100.00 (%)
15.0 | Shift Any other settings will b
amount ny other settings will be
errors.
When reading, the start phase in the section 1 of
the read cam pattern table is stored. The read
Start phase value is always 0.
- UM 66F44 of section 1 uo When rewriting, the start phase in the section 1of | ® | ®
the rewritten cam pattern table is set. When any
value other than 0 is set in the section 1, it cannot
be rewritten correctly.
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16.10 Unit Memories (Cam Pattern Editing Area)

Unit

Axis no. memory Name DEE Description
t
No. (Hex)
bit Name Description
Range: 0 to 10000 (0 to
15:0 Start 100.00%)
phase Any other settings will be
errors.
When reading, the numbers beyond the third
decimal point is truncated and the result is stored.
When rewriting, the numbers beyond the third
decimal point are calculated in the unit and the
result is registered.
When reading, the displacement in the section 1
of the read cam pattern table is stored.
When rewriting, the displacement in the section 1
of the rewritten cam pattern table is set.
bit Name Description
Displaceme Range: -10000 to +10000
- UM 66F45 |nt KO 15-0 Displace | (-100.00% to +100.00%)
of section 1 ment Any other settings will be
errors.
When reading, the numbers beyond the third
decimal point is truncated and the result is stored.
When rewriting, the numbers beyond the third
decimal point are calculated in the unit and the
result is registered.
When reading, the cam curve of the read cam
pattern table is stored.
When rewriting, the cam curve of the rewritten
cam pattern table is set.
bit Name Description
10: Constant speed
11: Constant acceleration
12: Simple harmonic motion
22: Cycloid
25: Modified trapezoid
Cam curve - .
- UM 66F46 of section 1 uo 26: Modified sine
27: Modified uniform velocity
Cam 33: Asymmetric cycloid
15-0 Z::t\llg 34: Asymmetric modified
9 trapezoid
35: Trapecloid
43: One-dwell cycloid m=1
44: One-dwell cycloid m=2/3
45: One-dwell modified
trapezoid m=1
46: One-dwell modified
trapezoid (Ferguson)
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16.10 Unit Memories (Cam Pattern Editing Area)

Unit
Axis no. memory Name E)efaul Description w
No. (Hex)
bit Name Description
47: One-dwell modified
trapezoid m=2/3
48: One-dwell modified sine
49: One-dwell trapecloid
51: No-dwell modified
trapezoid
52: No-dwell modified uniform
velocity
92: NC2 curve
Any other settings will be
errors.
- UM 6eF47 | Reserved | - -
for system
Start ph
- UMBBF4g | .o PIase 1o .
of section 2
Displaceme
- UM 66F49 |nt KO ®
of section 2
- UM eeFan | CAMCUVe | g .
of section 2
- UM e6FaB | Foserved -
or system
Start ph
- UM BBF4C |~ Phase g .
of section 3
Displaceme
- UM 66F4D | nt KO °
of section 3
Cam curve
- UM 66F4E . uo Just like the area for the section 1, set the start °
of section 3 h
phase, displacement and cam curve.
Reserved
) UMBBF4F | ¢ system |~ )
h
- UMeeFs0 | SrrtPhase |, .
of section 4
Displaceme
- UM 66F51 | nt KO °
of section 4
C
- UMBBF52 | o UV g .
of section 4
Reserved
) UMB6F53 | system |~ )
Start ph
- UMBBF54 | oo PPase g .
of section 5
; UM 66F55 | DisPlaceme g .
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16.10 Unit Memories (Cam Pattern Editing Area)

Unit
Axis no. memory Name ?efaul Description R |W
No. (Hex)
of section 5
- umesrss | C2M Ve | g o | o
of section 5
Reserved
) UMBBFS7 | ¢ system |~ ) .
h
- UMeeFsg | SrrtPhase | o | e
of section 6
Displaceme
- UM 66F59 | nt KO ° °
of section 6
Cam curve
- UM 66F5A ) uo ° °
of section 6
Reserved
) UMB6FSB | ¢ system |~ ) )
tart ph
- UMesFsC | SrtPhase | o | o
of section 7
Displaceme
- UM 66F5D | nt KO ° °
of section 7
C
- UMBBFSE | o SV Tyo o | o
of section 7
- UM 66F5F | Reserved | - -
for system
Start phase
- UM 66F60 . uo ° °
of section 8
Displaceme
- UM 66F61 | nt KO ° °
of section 8
C
- UMeeFe2 | o SV g o | e
of section 8
- UMe6Fe3 | Foserved - -
or system
Start ph
- UMBBFe4 | .o Prase g o | o
of section 9
Displaceme
- UM 66F65 | nt KO ° °
of section 9
- umesres | C2M Ve | o o | o
of section 9
Reserved
. UMBEF67 | ¢ system |~ ) )
Start phase
- UM 66F68 | of section uo ° °
10
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16.10 Unit Memories (Cam Pattern Editing Area)

Unit
Axis no. memory Name
No. (Hex)

Defaul

¢ Description R (W

Displaceme

i UM 66F69 nt ) KO e
of section

10

Cam curve
- UM B6F6A | of section | UO N
10

] UM e6FeR | Reserved s
for system

Start phase
- UM B6F6C | of section | UO e
"

Displaceme

] umesred |t |ko N
of section

1

Cam curve
- UM B6F6E | of section | UO N
"

Reserved
) UM 66F6F |2 Com |- T

Start phase
- UMB6F70 | of section |UO e
12

Displaceme

B} UM 66F71 nt ) KO N
of section

12

Cam curve
- UM 66F72 | of section |UO e
12

) UM eeF73 | Reserved | Tl
for system

Start phase
- UM 66F74 | of section |UO N
13

Displaceme

t
. UM 66F75 | " ) KO N
of section

13

Cam curve
- UM 66F76 | of section |UO e
13

] umeeF77 |Reserved T
for system

- UM 66F78 | Start phase | UO ° °
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16.10 Unit Memories (Cam Pattern Editing Area)

Axis no.

Unit
memory
No. (Hex)

Name

Defaul
t

Description

of section
14

UM 66F79

Displaceme
nt

of section
14

KO

UM 66F7A

Cam curve

of section
14

uo

UM 66F7B

Reserved
for system

UM 66F7C

Start phase

of section
15

uo

UM 66F7D

Displaceme
nt

of section
15

KO

UM 66F7E

Cam curve

of section
15

uo

UM 66F7F

Reserved
for system

UM 66F80

Start phase

of section
16

uo

UM 66F81

Displaceme
nt

of section
16

KO

UM 66F82

Cam curve

of section
16

uo

UM 66F83

Reserved
for system

UM 66F84

Start phase

of section
17

uo

UM 66F85

Displaceme
nt

of section
17

KO

UM 66F86

Cam curve

of section
17

uo

UM 66F87

Reserved
for system
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16.10 Unit Memories (Cam Pattern Editing Area)

Unit
Axis no. memory Name ?efaul Description e
No. (Hex)
Start phase
) UM 66F88 |of section | U0 *
18
Displaceme
. UM 66F89 nt ) KO °
of section
18
Cam curve
- UM B6F8A | of section | UO *
18
; UM e6FgR | Reserved | )
for system
Start phase
- UM B6F8C | of section | UO *
19
Displaceme
] umesred | ko °
of section
19
Cam curve
- UM B6F8E | of section | UO *
19
Reserved
) UM 66F8F | oo |- '
Start phase
- UM B6F90 | of section | UO *
20
Displaceme
) umesFor | ko *
of section
20
Cam curve
- UM 66F92 | of section |UO *
20
) UM 66F93 | Reserved | ]
for system
UM 66F94 | Reserved
- -UM 66F97 | for system ) ]
16.10.3 Cam Pattern Editing Execution Area
e: Available, -: Not available
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16.10 Unit Memories (Cam Pattern Editing Area)

Unit
Axis no. memory Name Pefaul Description R |W
No. (Hex)
Cam Stores the result of reading processing (response
i pattern code). )
UM 66F98 reading HO HO: Normal end ¢
result Other than HO: Abnormal end
Cam Stores the result of rewriting processing (response
) pattern code). )
UM 66F99 rewriting HO HO: Normal end °
result Other than HO: Abnormal end
(Note 1)  In the case of abnormal termination, the codes in the following table are stored.

Targe
Code Name Description t Countermeasures
R (W
Cam pattern number C_am pattern n_umber set Check the set value of the cam
H FFO1 ) displacement is out of LI
setting error pattern number.
range
Number of cam The set number of cam
pattern setting pattern setting sections Check the set number of
H FF02 - . : -l e f >
sections setting is out of the settable setting sections.
error range.
. . The set shift amount is .
H FFO3 Shift amount setting out of the settable e Check the set value of the shift
error amount.
range.
. The set start phase is
H FFO5 Start phase setting out of the settable _ | ¢ | Check the set value of the
error 1 start phase in each section.
range.
. Check if the relation between
s h . 'Lhe set start phase IIIS the start phases of each
H FF06 tart;z) ase setting :he siar:ne tasrtor;;ma efr - | @ | section is (Start phase of
error an the start phase o section n-1) < (Start phase of
the previous section. .
section n).
H FFO7 Start phase setting | The set start phase of e Always set the start phase of
error 3 the section 1 is not 0. the section 1 to 0.
. The set value of the
H FFOA Dlsplacement displacement is out of e Check _the set valug of the
setting error phase in each section.
the settable range.
The set cam curve
H FFOB Cam curve number number is out of the e Check the set yalue of the cam
setting error curve number in each section.
settable range.
Cam pattern reading An axis in synchronous Cancel the synchronous
HFF10 not executable error operation exists. ° | - opergtlon and execute the
1 reading.
Cam pattern reading .
. . . Execute the reading when no
HFF11 got executable error | An operating axis exists. | o | - operating axis exists.
Cam pattern L Cancel the synchronous
H FF20 rewriting not ﬁnearglt?olr? g)}(/ir;?gronous - | o | operation and execute the
executable error 1 P ’ rewriting.
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16.10 Unit Memories (Cam Pattern Editing Area)

Targe
Code Name Description t Countermeasures
R (W
Cam pattern -
H FF21 rewriting not An operating axis exists. | - | o Execu?e the _rewrl_tmg when no
executable error 2 operating axis exists.
Check if the reading request
and rewriting request do not
Cam pattern The reading request and turn on simultaneously. When
H FF22 rewriting not rewriting request turned | - | e | the reading request and writing
executable error 3 on simultaneously. request turn on
simultaneously, the reading
request takes priority.

e: Available, -: Not available

Hinkt Defaul
Axis no. memory Name t Description R |W
No. (Hex)
Announces the valid cam pattern table data.
bit | Name Description
0 Cam no. 1+16n
Valid condition
1 Cam no. 2+16n
Valid condition
9 Cam no. 3+16n
Valid condition
3 Cam no. 4+16n
Valid condition
4 Cam no. 5+16n
Valid condition
5 Cam no. 6+16n
Cam Cam Valid condition | 0: Cam pattern table after
patterns UM 66F9A | pattern HFFFF rewriting by user program ° L4
1-16 update flag 6 Cam no. 7+16n | s valid.
Valid condition | 1: Configuration data by
Cam no. 8+16n too_l software (CMI) is
7 valid.
Valid condition
8 Cam no. 9+16n
Valid condition
Cam no.
9 [10+16n
Valid condition
Cam no.
10 | 11+16n
Valid condition
Cam no.
11 | 12+16n
Valid condition
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16.10 Unit Memories (Cam Pattern Editing Area)

Axis no.

Unit
memory
No. (Hex)

Name

Defaul
t

Description

bit

Name

Description

12

Cam no.
13+16n

Valid condition

13

Cam no.
14+16n

Valid condition

14

Cam no.
15+16n

Valid condition

15

Cam no.
16+16n

Valid condition
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16.11 Unit Memories (SDO/PDO Communication Area)

16.11 Unit Memories (SDO/PDO Communication Area)

16.11.1 Configuration of SDO/PDO Communication Area

Whole unit memory map

UM 00000

System area
UM 0007F 128 words
UM 00080 Input control area
UM 0017F 256 words
UM 00180

Output control area
UM 0027F 256 words
UM 00280

UM 0260F

Common area
9,104 words

UM 02610

UM 0263F

System area
48 words

UM 02640

323F

Each axis
information area
3,072 words

cc
==
oo

3240

Each axis setting area
396,480 words

System area
64 words

UM 6693F

Synchronous
control setting area
10,752 words

UM 66940

UM 66F3F

Positioning operation
change setting area
1,536 words

UM 66F40

Cam pattern editing
area
106 words

System area
64 words

cCc cc
= ==

cc
<

SDO communication
area
1,040 words

Starting no. Name No. of words
UM 7C4B0 SDO communication [header part] area 16 words

UM 7C4C0 SDO communication [data part] area 1,024 words

PDO communication
area
5,936 words

CcCC CcC cc
==K £

System area
12 words
Diagnosis mode communi

cation area 2 words
System area

2 1072 \unr/\h

(w17 ot o e g
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16.11 Unit Memories (SDO/PDO Communication Area)

16.11.2 SDO communication area

"SDO communication" is a function to perform communication between "Master (FP7 MC Unit)"
and "Slave devices" by user programs.

e: Available, -: Not available

. Unit
s memory Name Default U. Setting range and description R |W
no. nit
No. (Hex)

Station addresses of slave devices for SDO
communication are set.
Range: 1 to 192

- UM 7C4B0 Station 1 - | When performing SDO communication withany | ¢ | e

address

setting values other than the above, an error
(error code: 0001H) occurs. When specifying a
node address that does not exist in the
network, an error (error code: 0007H) occurs.

The main index number of CoE object for SDO
- UM 7C4B1 | Main-Index 0 - | communication is set. Refer to CoE objects in ° °
respective manuals of slave devices.

The sub index number of CoE object for SDO
communication is set. Refer to CoE objects in

i UM 7C4B2 | Sub-Index 0 i respective malfluals of slave dev?ces.. . . .
When performing SDO communication with any

setting values other than the above, an error
(error code: 0002H) occurs.

The data type of CoE object for SDO
communication is set.

H1: Bool (1 bit)

H2: INT8 (1 byte)

H3: INT16 (1 word)

H4: INT32 (2 words)

; UM 7C4B3 |DataType  |0001H |- |5 UINT8 (1byte) o | o
H6: UINT16 (1 word)
H7: UINT32 (2 words)
H8: -

H9 : STRING

When performing SDO communication with any
setting values other than the above, an error
(error code: 0003H) occurs.

When setting the data type to H9 (STRING)
and performing SDO communication, the data
unit (number of bytes) of CoE object data is set.

bit. Name | Description

When reading:
- UM 7C4B4 | Bit length 0 - The number of bytes to be ° | o
read from a slave device is
Bit set.

length | When writing:

The number of bytes to be

written to a slave device is
set.

15-0
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16.11 Unit Memories (SDO/PDO Communication Area)

. Unit
(2 memory Name Default .. | Setting range and description R |W
no. nit
No. (Hex)
bit. Name | Description
Setting range: 0x0000 to
0x03FF
Commands for SDO communication are set.
bit. Name | Description
15-0 | Comma | 0000H: Initial state/
- UM 7C4B5 | Command | OH - nd processing done o | o
0001H: Read
0081H: Write
Any other settings will be
errors.
SDO communication results are stored.
bit. Name | Description
15-0 |Result |[0000H: Normal end
- UM 7C4B6 | Result OH - 5555H: During processing ° -
(Waiting for response)
FFFFH: Error occurs
Any other settings will be
errors.
The sending/receiving timeout monitor time (0.1
Timeout 0. | s) for SDO communication is set.
- UM 7C4B7 | Lalue 1H 1s | Range: 1 to 2400 (0.1 s to 240 s) |
Any other settings will be errors.
UM 7C4B8 The result of reading/writing processing
) UM 7C4B9 Error code OH " | (response code) is stored. ° B
Error code Name Description
0000 0000H Normal end
0000 0001H Station address setting value
error
Sub index number setting value
0000 0002H error
0000 0003H Data type setting value error
Command code setting value
0000 0005H error
0000 0006H Timeout value setting value error
Station address setting value
0000 0007H error
(It does not exist in network.)
0503 0000H SDO abort code Toggle bit did not change.
0504 0000H SDO abort code Timeout of SDO protocol
0504 0001H SDO abort code Client/server command code is invalid or unknown.
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16.11 Unit Memories (SDO/PDO Communication Area)

Error code Name Description

0504 0005H SDO abort code Out of memory

0601 0000H SDO abort code Access is not supported by object.

0601 0001H SDO abort code Attempted to read data from a write-only object.

0601 0002H SDO abort code Attempted to write data to a read-only object.

0602 0000H SDO abort code Object does not exist in object dictionary.

0604 0041H SDO abort code Object cannot be allocated to PDO mapping.

0604 0042H SDO abort code -IgrlseFr;il:nTtl.)er of mapped objects or data length exceeded

0604 0043H SDO abort code Incompatibility of general parameters

0604 0047H SDO abort code Incompatibility of the inside of device

0606 0000H SDO abort code Access failure caused by hardware error

0607 0010H SDO abort code Data type mismatch, service parameter length mismatch

0607 0012H SDO abort code Data type mismatch. Service parameter length is too long.

0607 0013H SDO abort code Data type mismatch. Service parameter length is too short.

0609 0011H SDO abort code Sub index does not exist.

0609 0030H SDO abort code Out of the range of parameter value (Write access only)

0609 0031H SDO abort code Write parameter is large.

0609 0032H SDO abort code Write parameter is small.

0609 0036H SDO abort code Maximum value is smaller than minimum value.

0800 0000H SDO abort code General error

0800 0020H SDO abort code Data cannot be transferred to or stored in application.

0800 0021H SDO abort code E:églj:sa:r;?}otézlt?;;fgr{ed to or stored in application

0800 0022H SDO abort code éﬁﬁgﬁ?t(ijc:\]/igzt:tg?;nm be transferred or stored in the

0800 0023H SDO abort code Object dictionary does not exist.

e: Available, -: Not available

Axis Ul U . o]

no. memory Name Default nit Setting range and description R |W

No. (Hex)

- UM 7C4CO 0000H |- [When reading: Data read from slave devices o | o

- UM rcact 0000H - W:eer}lxve\}/(r;i:tnegd: I[S)aft::ve:t.ten to slave devices and * *

- UM 7C4C2 0000H - | executed is stored. e | o

- UM 7C4C3 0000H - | The order of data storage is as follows. ° °

- UM 7C4C4 gzgg{ve data |0000H |- |Example) 2-byte data o | o

- UM 7C4C5 0000H - ° °

i UM 7C4C6 0000H i bit 152141321211210 928 7262524 322 1§o . .

- UM 7C4C7 0000H - < v y ° °

R UM 7C4C8 0000H R Data of 2nd byte Data of 1st byte R R
16-100 WUME-FP7MCEC-09




16.11 Unit Memories (SDO/PDO Communication Area)

. Unit
(2 memory Name Default .. | Setting range and description R |W
no. nit
No. (Hex)
- UM 7C4C9 ooooH |- |Example) 4-byte data o | o
B UM 7C4CA 0000H B bit 1514 13121110 9 8|7 6 5 4[3 2 1 0 ° °
- UM 7C4CB 0000H |- (0o i o | o
- UM 7C4CC 0000H |- : v v o | o
Data of 2nd byte Data of 1st byte
- UM 7C4CD 0000H - \ v J ° °
Low word address
- UM 7C4CE 0000H - ° °
_ UM 7CACF 0000H - bit15§1413§1211§10 928 726 524 322 1§o R R
- UM 7C4D0 0000H |- L o | o
_ UM 7C4D1 0000H _ Data of 4th byte Data of 3rd byte ° °
A\ J
Y
- UM 7C4D2 0000H - High word address ° °
- UM 7C4D3 0000H - ° °
i UM 7G4D4 0000H |- Example) 2-word data o | .
- UM 7C4D5 0000H - bit 1514 13121110 9 8|7 6 5 4(3 2 1 0 ® ®
- UM 7C4D6 0000H |- Lo o | o
A, y ]
3 UM 7CA4D7 0000H 3 Data of 1st word ° °
- UM 7C4D8 0000H |- A % / o | o
Low word address
- UM 7C4D9 0000H - ° °
bit 151413121110 9 8|7 6 5 4|3 2 1 0
- UM 7C4DA 0000H |- |
- UM 7C4DB 0000H |- S — o | o
_ . 0000H _ . Data of 2nd word , ° °
Y
- : 0000H - High word address ° °
- : 0000H |- |[1024 words] il
- : 0000H - ° °
- : 0000H - ° °
- : 0000H - ° °
- : 0000H - ° °
- : 0000H - ° °
- UM 7C8A4 0000H - ° °
- UM 7C8A5 0000H - ° °
- UM 7C8A6 0000H - ° °
- UM 7C8A7 0000H - ° °
- UM 7C8A8 0000H - ° °
- UM 7C8A9 0000H - ° °
- UM 7C8AA 0000H - ° °
- UM 7C8AB 0000H - ° °
- UM 7C8AC 0000H - ° °
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16.11 Unit Memories (SDO/PDO Communication Area)

Axis |Ynit u . -
wy memory Name Default nit Setting range and description R (W
No. (Hex)

- UM 7C8AD 0000H - ° °
- UM 7C8AE 0000H - ° °
- UM 7C8AF 0000H - o | o
- UM 7C8B0 0000H - o | o
- UM 7C8B1 0000H - ° °
- UM 7C8B2 0000H - ° °
- UM 7C8B3 0000H - ° °
- UM 7C8B4 0000H - o | o
- UM 7C8B5 0000H - o | o
- UM 7C8B6 0000H - ° °
- UM 7C8B7 0000H - ° °
- UM 7C8B8 0000H - ° °
- UM 7C8B9 0000H - o | o
- UM 7C8BA 0000H - o | o
- UM 7C8BB 0000H - ° °
- UM 7C8BC 0000H - ° °
- UM 7C8BD 0000H - ° °
- UM 7C8BE 0000H - o | o
- UM 7C8BF 0000H - o | o

16.11.3 PDO Communication Area [RxPDO (Master -> Slave Devices)]

This area is used for FP7 MC Unit to send data stored in the addresses corresponding various
slave devices for each Ethernet communication cycle.

e: Available, -: Not available

A

xi | Unit Uni

s [ memory Name Default ¢ Setting range and description R (W

no | No. (Hex)

- |UM7C8CO - - ) ° °
The order of data storage is as follows.

- |UM7C8C1 - - ° °

~ [um 7c8c2 - — Example) 2-byte data T .

RxPDO

- |UM7CBC3 | communicatio | - 3 bit 1514 1312|1110 9 8|7 6 5 4|3 2 1 0 il B

- |um7cecs |ndataarea - EERRERRREEER R o |

- |um7cscs - - * v v o | o

Data of 2nd byte Data of 1st byte
- |UM7C8C6 - - ° °
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16.11 Unit Memories (SDO/PDO Communication Area)

A
xi | Unit Uni
s | memory Name Default t Setting range and description R (W
no | No. (Hex)
- |UM7C8C7 - - ° °
Example) 4-byte data
- |UM7C8C8 - - ° °
- | UM 7C8C9 - - bit 1514 1312|1110 9 8|7 6 5 4 ° o
- |um7csca - - EEIEEREEEE o | o
Y
- |UM7C8CB - - Data of 2nd byte Data of 1st byte ¢ | °
- |um7csce - - A v / o | o
Low word address
- |UM7C8CD - - ° °
bit 1514 1312[1110 9 8|7 6 5 4
- | UM 7C8CE - - FT i PP [ TP [1it il
_ UM 7CBCF _ _ 5 H H H v H H H H H H ' H H H ] ° °
Data of 4th byte Data of 3rd byte
- - - [ ] [ ]
Y
- : - - High word address ° °
- | UM 7D44A - - ° °
UM 70248 - — | Example) 2-word data 1 .
- |UM7D44C - - bit 1514 13121110 9 8|7 6 5 4|3 2 1 0 o | o
- |um7D4aD - - L o | e
- | UM 7D44E - - | Y ' o | o
Data of 1st word
- | UM 7D44F - - . v / o | o
Low word address
- UM 7D450 - - ° °
UM 7Da52 i i bit 15214213212112102928 7262524 3§2§1§o R R
_ UM 7D453 _ i L I I . I I | R R
_ UM 7D454 _ _ Data of 2nd word ° °
N\ )
Y
- UM 7D455 - - High word address ° °
- |UM7D456 - " |[2968 words] il
- | UM 7D457 - - ° °

16.11.4 PDO Communication Area [TxPDO (Master <- Slave Devices)]

This area is used for FP7 MC Unit to store data received from various slave devices into the
corresponding addresses for each EtherCAT communication cycle.

e: Available, -: Not available
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16.11 Unit Memories (SDO/PDO Communication Area)

A
xi | Unit Uni
s | memory Name Default t Setting range and description
no | No. (Hex)
- | UM 7D458 - -
- | UM 7D459 - -
- | UM 7D45A - -
- | UM 7D45B - - .
The order of data storage is as follows.
- |UM7D45C - -
Example) 2-byte data
- | UM 7D45D - -
- |UMT7DASE B B bit 1514 1312[1110 9 8|7 6 5 4
- | UM 7D45F - - O T O O O I
- |um7D460 - - : v v
Data of 2nd byte Data of 1st byte
- | UM 7D461 - -
- |UM 7D462 - ; Example) 4-byte data
- | UM 7D463 - - )
bit 1514 1312[1110 9 8|7 6 5 4|3
- | UM 7D464 - -
- | UM 7D465 - - Y v
Data of 2nd byte Data of 1st byte
- | UM 7D466 - - N v J
_ UM 7D467 _ _ Low word address
- |uMm 7D468 - - bit 1514 13121110 9 8|7 6 5 4|3
- |UM7D469 | communicatio | - - =
Y v
- | UM 7D46A n data area - Data of 4th byte Data of 3rd byte
J
Y
- |UM7D46B 3 3 High word address
- |UM7D46C - -
- | UM 7D46D - - |Example) 2-word data
- | UM 7D46E - -
bit 1514 13121110 9 8|7 6 5 4
- | UM 7D46F - - |
- | UM 7D470 - - . y
_ UM 7D471 _ _ . Data of Lst word ,
_ UM 7D472 _ _ Low word address

- - bit 1514 1312(1110 9 8|7 6 5 4(3 2 1 0
—— Pl Pl —
Y
- - Data of 2nd word
N\ )

Y
High word address

16-104

WUME-FP7MCEC-09




16.11 Unit Memories (SDO/PDO Communication Area)

xi

no

Unit
memory
No. (Hex)

Name

Default

Uni

Setting range and description

UM 7DFD3

UM 7DFD4

UM 7DFD5

UM 7DFD6

UM 7DFD7

UM 7DFD8

UM 7DFD9

UM 7DFDA

UM 7DFDB

UM 7DFDC

UM 7DFDD

UM 7DFDE

UM 7DFDF

UM 7DFEO

UM 7DFE1

UM 7DFE2

UM 7DFE3

UM 7DFE4

UM 7DFES

UM 7DFE6

UM 7DFE7

UM 7DFES8

UM 7DFE9

UM 7DFEA

UM 7DFEB

UM 7DFEC

UM 7DFED

UM 7DFEE

UM 7DFEF
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16.12 Reference "ASCII Codes"

16.12 Reference "ASCIl Codes"

DEL

@

0

%

&

DEL [SPACE

DC2

DCs

ETB
CAN

EM
SUB
ESC

FS
GS

RS

us

0
NUL

SOH | DCx

STX
ETX

EOT | DC4

ENQ | NAK

ACK | SYN
BEL

BS

HT

LF

FF

CR

SO
SI

b7

b6
b5
b4

0

1

2
3
4

5
6

1

0

0]0|0
0]0

0joj|o0fo

0|0f0

1

67|06 | b5 | b4 | b3|b2[b1]bO[ R~C
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16.13 Dimensions

16.13 Dimensions

B AFP7MC16EC/ AFP7TMC32EC/ AFP7TMCG64EC

28 80 4

-

N

S s e e [ s s s

-

o
[}
L0\
EtherCAT.
8] © i ©
—— L ﬁmmmmmmmmmmmmﬁz
(Unit: mm)
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Order Placement Recommendations and Considerations

The Products and Specifications listed in this document are subject to change (including
specifications, manufacturing facility and discontinuing the Products) as occasioned by the
improvements of Products. Consequently, when you place orders for these Products, Panasonic
Industry Co., Ltd. asks you to contact one of our customer service representatives and check
that the details listed in the document are commensurate with the most up-to-date information.

[Safety precautions]

Panasonic Industry Co., Ltd. is consistently striving to improve quality and reliability.
However, the fact remains that electrical components and devices generally cause failures
at agiven statistical probability. Furthermore, their durability varies with use environments
or use conditions. In this respect, check for actual electrical components and devices under
actual conditions before use. Continued usage in a state of degraded condition may cause the
deteriorated insulation. Thus, it may result in abnormal heat, smoke or fire. Carry out safety
design and periodic maintenance including redundancy design, design for fire spreadprevention,
and design for malfunction prevention so that no accidents resulting in injury or death, fire
accidents, or social damage will be caused as a result of failure of the Products or ending

life of the Products.

The Products are designed and manufactured for the industrial indoor environment use. Make
sure standards, laws and regulations in case the Products are incorporated tomachinery, system,
apparatus, and so forth. With regard to the mentioned above, confirm the conformity of the

Products by yourself.

Do not use the Products for the application which breakdown or malfunction of Products may
cause damage to the body or property.

i) usage intended to protect the body and ensure security of life

ii)application which the performance degradation or quality problems, such as breakdown,

of the Products may directly result in damage to the body or property

It is not allowed the use of Products by incorporating into machinery and systems indicated
below because the conformity, performance, and quality of Products are not guaranteed under
such usage.

i) transport machinery (cars, trains, boats and ships, etc.)

ii) control equipment for transportation

1ii) disaster-prevention equipment / security equipment

iv) control equipment for electric power generation

v) nuclear control system

vi) aircraft equipment, aerospace equipment, and submarine repeater

vii) burning appliances

viii) military devices

ix) medical devices (except for general controls)

x) machinery and systems which especially require the high level of reliability and safety

[Acceptance inspection]
In connection with the Products you have purchased from us or with the Products delivered

to your premises, please perform an acceptance inspection with all due speed and, in connection
with the handling of our Products both before and during the acceptance inspection, please
give full consideration to the control and preservation of our Products.

[Warranty period]

Unless otherwise stipulated by both parties, the warranty period of our Products is three
years after the purchase by you or after their delivery to the location specified by you.
The consumable items such asbattery, relay, filter and other supplemental materials are excluded

from the warranty.

[Scope of warranty]
In the event that Panasonic Industry Co., Ltd. confirms any failures or defects of the Products

by reasons solely attributable to Panasonic Industry Co., Ltd. during the warranty period,
Panasonic Industry Co., Ltd. shall supply the replacements of the Products, parts or replace
and/or repair the defective portion by free of charge at the location where the Products were
purchased or delivered to your premises as soon as possible.

However, the following failuresanddefectsarenot coveredbywarrantyandwe arenot responsible

for such failures and defects.

(1) When the failure or defect was caused by a specification, standard, handling method,
etc. which was specified by you.

(2) When the failure or defect was caused after purchase or delivery to your premises by
an alteration in construction, performance, specification, etc. which did not involve
us.

(3) When the failure or defect was caused by a phenomenon that could not be predicted by
the technology at purchasing or contracted time.

(4) When the use of our Products deviated from the scope of the conditions and environment
set forth in the instruction manual and specifications.

(5) When, after our Products were incorporated into your products or equipment for use, damage

resulted which could have been avoided if your products or equipment had been equipped

with the functions, construction, etc. the provision of which is accepted practice in
the industry.
(6) When the failure or defect was caused by a natural disaster or other force majeure.
(7) When the equipment is damaged due to corrosion caused by corrosive gases etc. in the

surroundings.

The above terms and conditions shall not cover any induced damages by the failure or defects
of the Products, and not cover your production items which are produced or fabricated by using
the Products. In any case, our responsibility for compensation is limited to the amount paid

for the Products.

[Scope of servicel]
The cost of delivered Products does not include the cost of dispatching an engineer, etc.

In case any such service is needed, contact our sales representative.

Panasonic Industry Co., Ltd.
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