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SAFETY PRECAUTIONS

To prevent accidents or personal injuries, please be sure to comply with the following items.

Prior to installation, operation, maintenance and check, please read this manual carefully for proper use.
Before using, please fully understand the knowledge related to the equipment, safety precautions and all
other precautions.

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

A 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.

ACAUTION 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 allow foreign matters such as liquid, flammable materials, metals to go into the inside of the
product.
It could cause excessive exothermic heat or smoke generation.

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.

Description on Copyright and Trademarks

e The copyright of this manual is owned by Panasonic Industrial Devices SUNX Co., Ltd.

e Unauthorized reproduction of this manual is strictly prohibited.

e Windows is a registered trademark of Microsoft Corporation in the U.S. and other countries.

e EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany.

e Other company and product names are trademarks or registered trademarks of their respective companies.

PLC_EC



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 on our website:
https://industrial.panasonic.com/ac/e/dl _center/manual/

Unit name or purpose of use Manual name Manual code
FP7 Power Supply Unit .
FP7 CPU Unit User's Manual (Hardware) WUME-FP7CPUH
FP7 CPU Unit Command Reference Manual WUME-FP7CPUPGR
FP7 CPU Unit FP7 CPU Unit User's Manual WUME-FP7CPULOG

(Logging Trace Function)

FP7 CPU Unit User's Manual

(Security Function) WUME-FP7CPUSEC

FP7 CPU Unit Users Manual

(LAN Port Communication) WUME-FP7LAN

FP7 CPU Unit User's Manual

Instructions for Built-in LAN (Ethernet Add-ons) WUME-FP7CPUETEX

Port
FP7 CPU Unit User's Manual

(EtherNet IP communication) See our web site.

FP7 Web Server Function Manual WUME-FP7WEB
Instructions for Built-in COM
Port FP7 series User's M |
series User's Manua
FP7 Extension Cassette (SCU communication) WUME-FP7COM

(Communication)
(RS-232C/RS-485 type)

FP7 Extension Cassette

o FP7 series User's Manual
(Communication)

(Communication cassette Ethernet type) WUME-FP7CCET

(Ethernet type)
FP7 Extension (Function)
Cassette FP7 Analog Cassette User's Manual WUME-FP7FCA
Analog Cassette
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



https://industrial.panasonic.com/ac/e/dl_center/manual/

Types of Manual

Unit name or purpose of use

Manual name

Manual code

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
FP7 Pulse Output Unit FP7 Pulse Output Unit User's Manual WUME-FP7PG

FP7 Positioning Unit

FP7 Positioning Unit User's Manual

WUME-FP7POSP

FP7 Motion Control Unit

FP7 Motion Control Unit User's Manual

WUME-FP7MCEC

FP7 Serial Communication Unit

FP7 series User's Manual
(SCU communication)

WUME-FP7COM

PHLS System

PHLS System User's Manual

WUME-PHLS

Programming Software
FPWIN GR7

FPWIN GR7 Introduction Guidance

WUME-FPWINGR?7




Items Requiring Particular Attention

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 AGB/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).

¢ 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

Glossary

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

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

meaning.

General-purpose
monitor input

Five inputs of symbols SI-MON1 to SI-MONS5 are allocated
on the AGB/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.

General-purpose output

On the A6B/A5B side, one output of symbol EX-OUT1 is
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
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Unit Functions and Restrictions

1.1 Functions of Motion Control Unit

1.1.1 Functions of Unit

Control FPWIN GR7 PANATERM
Control Motion Integrator
UsB USB
A6B/A5B ABB/A5B AB6B/A5B

FP7 MC

1)

@e @®®

E
- EHELS

|

888

slols!

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.

(Note): 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 Functions of Motion Control Unit

1.1.2 List of Models

H Control unit

Product name Max. number of control axes Product no.

FP7 Motion Control Unit 16 axes/unit AFP7MC16EC

(Abbreviated name: FP7 32 axes/unit AFP7MC32EC

MC Unit) 64 axes/unit AFP7MCB4EC
B Related software

Product name Application Product no.

Programming software
Control FPWIN GR7

This software is used for configuring the whole
FP7 system and creating user programs.

For the latest information,
see our web site.

Software
Control Motion Integrator

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

® EtherCAT communication parameters
® Setting of positioning parameters
® Setting of positioning tables

For the latest information,
see our web site.

| 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://industrial.panasonic.com/ac/e/fasys/plc/software/fpwingr7/index.jsp

(Note 2): For the latest information on PANATERM, see the following web site.
https://industrial.panasonic.com/ww/products/motors-compressors/fa-motors/ac-servo-motors/minas-a5-

panaterm

(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".

(Note): ESI (EtherCAT Slave Information)

1-3


https://industrial.panasonic.com/ac/e/fasys/plc/software/fpwingr7/index.jsp
https://industrial.panasonic.com/ww/products/motors-compressors/fa-motors/ac-servo-motors/minas-a5-panaterm
https://industrial.panasonic.com/ww/products/motors-compressors/fa-motors/ac-servo-motors/minas-a5-panaterm

Unit Functions and Restrictions

1.2 Restrictions

1.21 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 100BASE-TX Same as on the left.

system

Baud rate 100 Mbps Same as on the left.

T_ransmission Max. 100 m between nodes Same as on the left.

distance

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)

Panasonic AC Servo Motor A6B/A5B series
S-LINK 'V Gateway Controller SL-VGU1-EC series
Communication Unit for Digital Sensor SC-GU3-03
series

Connected slave
(Note 1) (Note 2) EtherCAT-compatible devices
(Note 3)

AFP7MC16EC: 1 to 144
(Servo/Encoder: Max. 16, Others: 128)
AFP7MC32EC: 1 to 160
(Servo/Encoder: Max. 32, Others: 128)
AFP7MCG64EC: 1 to 192
(Servo/Encoder: Max. 64, Others: 128)

No. of connected
slaves 65535
(Note 4)

(Note 1): The A6B series and SL-VGU1-EC series are available since the FP7 MC Unit Ver.1.2. The Communication
Unit for Digital Sensor SC-GU3-03 series will be available in the near future.

(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

Control mode of EtherCAT igg?:?;d e 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
" position control mode (csp) is used when
:cc))rg: (r:;ﬁj)m position control Supported using it in combination with FP7 MC Unit.
Interpolation position control When using it in combination with FP7 MC
po! P Unsupported Unit, FP7 MC Unit performs the interpolation
mode (ip) control.
Cyclic speed control mode (csv)
Profile speed control mode (pv)
- Supported Unsupported
Cyclic torque control mode (cst)
Profile torque control mode (tq)

1-4



1.2 Restrictions

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
AFP7MC64EC

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 version.

For using the EC packet monitor 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
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Unit Functions and Restrictions

1.3 System Configuration

1.3.1 Example of System Configuration

The following figure shows the example of the configuration of one axis when using over limit

switches and a near home switch.

@\ﬁ i i

EthercAT™

(T
2]

v
S—|

B Configuration of devices

No. Item Explanation
The above figure shows the minimum configuration that FP7 CPU Unit,
@ FP7 FP7 MC Unit and an end unit are combined. For FP7 MC Unit, the units
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.
@ Servo amplifier A6B/A5B The units of the number of required axes are connected.
The over limit switches are connected to the servo amplifier. When
Over limit switch using the servo amplifier in combination with FP7 MC Unit, the over
@ limit switches are connected to the terminals allocated to the general-
purpose monitor inputs of the servo amplifier (SI-MON3/SI-MON4).
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).
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1.3 System Configuration

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.

B Control Motion Integrator

8 Contol Motion Integrator

Fle EGt View Onine Debuy Parameter Hep
QS E™S an Ak ¥ de ¢
Projectires SR posiioning x

& Proci{Unite]

- s change seting
A parameer setng
Psmmrmws parameter seting

Slave_008 [MADHT1105BAT] (008) B4

Gudance

s 1 A 2] 3] v 4o 5 i 6 o 7] A 8

Set the accaleration tme when pertorming the postioning cotrol
Seting ange: 010 10,000 (Defaut 100) ms

REI P LP2 L

0t No.0] [Posibon unitoulse] [Unit of velocitypuise /| [Offine] | NUM
Control FPWIN GR7

W o:vFP7vCSample.fpx - FPWIN GR7S. (===

A project Edt Find/Replacets Comment A View Converit) Onine Debug Took Options Window Help =]

s oo ] s |

st

[

B PANATERM

B MINAS-ASS standard Communication port(not In use)
FieE DisplayD OpersteQ WindowW Tooll HelpH

= comect | P Parameter [ Monior [ atam [

ruing B wavocophe B rarun [

Fitgain | Other -

=)

B Parameter(Default)

=[]
2] Lo o2 B = & @ a @
Resd Sme  Cmm  Res Tns  Pm G cp  Soeen Comp nial Sinfrex
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o dislay il paramotes
1B o= 0 a0 etz of g
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Class 1 (Gain) after the input. Another way tc
: B vontor
Class 4 (10 Monton o« > 7B [
Class's Ennarcing) Montormode [1s =] ole Rfw  pay  FF Sep Wo Saeen /ERIG0072I |
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2 | swon (N0 Sty EDM |
15 | some
©
EIETT 3
Feamgrou Ve | SN e oot/ wte
[ . 00 emaizctan Setecevhsoncza
Werig (00 o acion [reers

Application:

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

® Setting of EtherCAT communication
parameters

® Setting of Positioning Parameters

@® 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
AGB/A5B series.

Download destination:
Servo amplifier A6B/A5B

Connection with the Unit:
Connect to the USB port of Servo Amplifier
ABB/A5B.
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1.4 Mechanism of Processing

1.41 Schematic View

FP7 CPU FP7 MC A6B/A5B
CPU Conﬁg. X0: Link establishment
E—0
/0 ma
P /0
o0 000
YO0: System stop
EtherCAT communication
Update cycle 500us-4000us
User program UM
Input control area i
Input p MC unit
M processing Busy, Done, Error flag
Operation Slave
H— Output control area proczsrtsing processing
Start, Stop, Servo on/off p
-
UM <---
Communication :
parameters
L Output | :
processing Positioning parameters X
1
Positioning tables 1
Power on
L N :
FROM
PN PN PN
FPWIN GR7 CMI PANATERM




1.4 Mechanism of Processing

1.4.2 Operation When Power Supply Turns On

o 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.

o 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 (XO0).

¢ 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.

1.4.3 Start/Stop by User Programs

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

¢ 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.

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

2.1 Names and Functions of Parts

2.1.1 Names and Functions of Parts

O—
@—

@-a—__|

R

EthercAT

B Names and Functions of Parts

No.

Name

Function

@

Operation monitor
LEDs

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

@ Card cover An SD memory card slot is located under the cover.
a Card slot An SD memory card is inserted.
b COPY switch This is provided for expansion. Use the switch at the factory default (lower side)
asitis.
Memory selector This is provided for expansion. Use the switch at the factory default (lower side)
c switch asitis.

Network connector
(RJ45)

This is the connector for connecting to EtherCAT.

DIN hook

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

Unit connector

Connects the internal circuits between units.

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.

Q@ |®|® |

Fixing hook

This hook is used to fix units.
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2.1 Names and Functions of Parts

21.2 Operation Monitor LEDs

MCe64EC
ECRUN - .

ECERR - CARD * ERR -
ECL/A - COPY - ALM -

LED Color Status Description
— Blue ON Turns on when the power is supplied to the unit.
OFF INIT state Indicates the state of the ESM
Blinking Pre-Operational state (EtherCAT State Machine) of
EC RUN Green - - EtherCAT communication.
Single flash Safe-Operational state Refer to the next page for
ON Operational state details.
OFF No error i i
EC ERR Red Indlcates_ ertr_ors in EtherCAT
ON EtherCAT communication error communication.
OFF LINK is not established.
. . LINK is established. Data is .
EC LA Green Flickering sent/received. Indicates the LINK _stat_e of
EtherCAT communication.
LINK is established. Data is not
ON :
sent/received.
ON SD memory card is being accessed.
[SD] Green
OFF Other than the above state.
CARD Green (Reserved for system)
COPY Green (Reserved for system)
ON Unit error occurs.
ERR Red Blinking Unit warning occurs.
OFF Other than the above states.
ON Unit alarm occurs.
ALM Red
OFF Other than the above state.

(Note 1): Blinking and single flash of EC RUN are activated as below.

Blinking

Single flash

Approx.200ms

Approx.200ms

| €= | €= Approx.1,000ms =——p|

Approx.200ms

2-3



Names and Functions of Parts

21.3 ESM (State Transition Diagram)

Init

A (IP) (PI)A (s
A\ 4
Pre-Operational
o y'y y'y
(o)) (PS)v (SP)
(OP) Safe-Operational
(SO) (Gs) i
4
Operational

Reference: Created by us based on "Operating principle of EtherCAT" issued by ETG

ESM state
(Abbr.)

SDO
communication
Send/Receive

PDO

communication

(S—>M)

PDO
communication
(M->S)

Description

Init

Not available

Not available

Not available

The state that the
communication part is
being initialized and data
cannot be sent/received
using SDO (Mailbox) and
PDO.

Pre-Operational
(PreOP)

Available

Not available

Not available

The state that data can be
sent/received using SDO
(Mailbox).

Safe-Operational
(SafeOP)

Available

Available

Not available

The state that data can be
sent/received using SDO
(Mailbox) and data can be
sent (from slaves to
master) using PDO.

Operational
(OP)

Available

Available

Available

The state that data cannot
be sent/received using
SDO (Mailbox) and PDO.

(Note): S: Slave, M: Master

B What is ESM (EtherCAT State Machine)?
¢« ESM shows the state of the communication determined as the specifications of EtherCAT.

¢ 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

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

¢ When communication is performed, "Operational (OP)" (EC RUN LED) is on, and the input

relay “X0 (Link establishment)" of FP7 MC Unit is on.
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Installation and Wiring

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.

methods, refer to the manual of the servo amplifier.)

@ 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 (SlI area) of Servo Amplifier A6B/ASB. (For the details of the setting

B Combination of setting methods

Settings of Servo Amplifier

Settings of FP7 MC Unit

A6B/A5B
ﬁgmgfmby Settings by CMI
Ro?ta?: MC common settings Device editor window
switches dialog box general tab
e AL Node address Node address
discrimination method discrimination method
Follow the setting value of
® 0 0 00 Station Address. )
@ 0 0 Arbitrary ID Follow the node address Explicit Device ID
discrimination method of
® 0 1 00 each slave. ESC register (0x0012)

3.1.2 Settings of Servo Amplifier MINAS A6B/A5B

AMP

FP7

MC
T n EthercAT™
I lalic
S e -

AMP

3-2




3.1 Setting of Node Address (ID)

B Parameter settings by Panaterm
The Station Alias (ID) is set by setting the parameters of Servo Amplifier [MINAS A6B/A5B].

Parameter

Parameter name Function

Classification Number

The high-order 8 bits of station alias are set.
Station alias = Higher 8 bits + Lower 8 bits

Station alias Setting of Rotary switch
o7 040 setting (upper) Pr7.40 setting
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.
Setting | Function
Station alias The value set by the ro_tary switches on th_e
07 041 selection 0 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/A5B. When using the software CMI, set it to "00".

. Front panel
Setting display Function
value
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.

01 to CO The node address (ID) set by the rotary switches is valid. It is set by

(1 to 192) Other numbers combination of hexadecimal 2 digits.
Example) When node address is "20", set MSD to 1 and LSD to 4.

B ¢ KEY POINTS

o 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.
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3.1.3 Setting by Software CMI

B EtherCAT communication node address discrimination method

4‘/MC common settings x

Setting

MC cperation

EtherCAT commmication

Debng function

Threshold of the number of times of PDO error judgement

A1l nodes participation wait time (s}
Operation when an error occurs
Deceleration stop operation
BUN->PROG. cperation

Error alarm to CEU unit

Interpolation operation control P point operation

Extend monitor velue

Revision check
EC packet monitor request flag setting

Execute EC Packet Monitor after Power ON

3

€0
A1l =xes stop
Decelerstion stop [~]
Deceleration stop
Yes
Bllow directionzl shift [v]
1 word

10
Follow the setcing value of Stationkddress.
T60
Disabled
Disabled
Not executed [~]

Item

Name

Function

EtherCAT
communication

Select a node address discrimination method.

Setting

Function

Node address
discrimination method

Follow the setting value
of Station Address.

Set by the station address in the
"General" tab in the EtherCAT
communication setting 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.
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3.1 Setting of Node Address (ID)

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

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

Address
Station Address 102
No. of axes 1=
Actis Mo, 1Axis -
Information
Name Slave_001 [MADHT1105BA1]
Description MADHT1105BA1
Vendor Panasonic Corporation, Appliances Company (0x66F [ 1647)
Product Code 0x511050A1 (13650023713)
Revision Number 0x10000 (65536)
ESI File C\ProgramData\Panasonic-ID SUNX ControlCaontrol Motion Integrator\EtherCAT
\Panasonic_MINAS-ASB_VD_22.xml
Topology
Port A, Mil & 16-axis type FP7 Motion Control Unit -

[T Mimd Aeamilobtn

|-
* 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.
Press the [OK] button.

B ¢ KEY POINTS

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

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

e When the same unit number is redundantly specified on the same network,
an error occurs.

o Set the address for the EtherCAT communication as a node address (ID).

o Set numbers specified in a user program for axis numbers.
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B EtherCAT communication [Node address discrimination method: "Follow the node
address discrimination method of each slave"]

Device Editor
‘ General |PDO Mapping | Variables | Advanced Options | Distributed Clock | Init Commands |

Address
Station Address 1=
No. of axes 12
Axis No. 1A% -
Node address discrimination method - d
Information
Narme Slave_001 [MADHT1105BA1]
Description MADHT 1105841
Vendor Panasonic Corporation, Appliances Company (0x66F £ 1647)
Product Code 0x511050A1 (1360023713)
Revision Number 0:x10000 (B5536)
ESI File C:\ProgramDataiPanasonic-ID SUNX Control\Cantrol Motion IntegratoriEtherCAT
\Panasonic_MINAS-ASB_W0_22 xml
Topology .
Name Function
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.
Set the values set by the rotary switches on the front panel
Node address and Pr7.40 as node addresses.

discrimination method Station alias = Higher 8 bits + Lower 8 bits

- ) Y
Explicit Device ID Setting of Rotary switch
Pr7.40 setting

Because the maximum number of slaves for FP7 MC Unit is
192, Pr7.40is "0".

B’KEYPOINTS

e If 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.
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3.1 Setting of Node Address (ID)

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.

Unit memory . e
Node no. no. (Hex) Name Default Setting range and description
Node
1-16 UM 000FE The bits corresponding to the station addresses registered in
Node the ENI file turn on.
17-32 UM 00OFF bit | Node no.
,?\,l;-(i% UM 00100 0 Node 1+16n
1 Node 2+16n
Node
49-64 UM 00101 2 Node 3+16n
Node 3 Node 4+16n
6580 | UM00102 4 | Node 5+16n
lgl;)%eé UM 00103 ‘ 5 Node 6+16n
‘ Registered | |, 6 | Node 7+16n
Node | y1oor0a | SOVE 120 7 | Node 8+16
97-112 ode ST7on
Node 8 Node 9+16n
113-12¢ | UM 00105 9 | Node 10+16n
’1\155_6;44 UM 00106 10 | Node 11+16n
11 | Node 12+16n
Node
145-160 UM 00107 12 | Node 13+16n
Node 13 | Node 14+16n
161-176 | UM 00108 14 | Node 15+16n
Node 15 | Node 16+16n
177-192 UM 00109
(Note 1): Sixteen node numbers are allocated to each area (1 word).
bit no. 15 87 0
I‘IIIIIII‘I‘IIIIIII‘I
Nodeno. 16 ¢ e e e ¢ g 8 oo e 1
32 e s 00 02524 o0 . 17
48 o o o 0 0 4140 o o * 33
64 o o oo e 5756 o o . 49
80 e o o o o 7372 o o . 65
96 e o o o o 8988 o o . 81
112 o o o o ¢105104 ¢ . 97
128 o o o o ¢121120¢ » *113
144 o o o o ¢137136 ¢ *129
160 o o o ¢153152¢ o *145
176 « o o o 169168 ¢ *161
192 o o o o 0185184 ¢ o . 177
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Unit memory . ..
Node no. no. (Hex) Name Default | Setting range and description
Node
1-16 UM 0010A The bits corresponding to the station addresses of slaves
Node participating in the network turn on.
UM 0010B -
17-32 bit | Node no.
:T:(;.(i% UM 0010C 0 Node 1+16n
1 Node 2+16n
Node
49-64 UM 0010D 2 Node 3+16n
Node 3 Node 4+16n
65-80 UM 0010E 4 Node 5+16n
Node 5 Node 6+16n
81-96 UM 0010F Network
Nod participating | HO 6 | Node 7+16n
oae slave table
97-112 UM 00110 7 Node 8+16n
Node 8 Node 9+16n
113-128 | UM 00111 9 | Node 10+16n
’1\155_6;44 UM 00112 10 | Node 11+16n
11 | Node 12+16n
Node
145-160 UM 00113 12 | Node 13+16n
Node 13 | Node 14+16n
161-176 | UM 00114 14 | Node 15+16n
Node 15 | Node 16+16n
177-192 UM 00115
(Note 1): Sixteen node numbers are allocated to each area (1 word).
bit no.15 87 0
I‘IIIIIII‘I‘IIIIIII‘I
Nodeno. 16 ¢ e e e ¢ 9 8 o o o o o 1
32 e e e 0 02524 ¢ o o0 e 17
A8 o o o o o 4140 o o o o o 33
B4 o e o e e 5756 e o o o o 49
80 o o o o o 7372 ¢ o o s o G5
OB o o o o e 8088 o o o o o 81
112 o o o o 2105104+ o o o o 07
128 o o o o 0121120 o o o 113
144 o o o o 0137136 o o o 129
160 o o o o e153152 o o o o145
176 o o o o 2169168 ¢ o o * *161
192 o o o o 01851840 o o o o 177
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3.1 Setting of Node Address (ID)

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

Node no. DL et Name Default | Setting range and description
no. (Hex)
'1\13%8 UM 00122 The bits corresponding to normal station addresses among
slaves participating in the network registered in the ENI file turn
Node | umoo123 on.
bit | Node no.
Node
33.48 UM 00124 0 Node 1+16n
Node 1 Node 2+16n
4964 | UM00125 2 | Node 3+16n
glg_%% UM 00126 3 Node 4+16n
4 Node 5+16n
Node | 00127 5 | Node 6+16n
81-96 Normal slave
N tabl HO 6 | Node 7+16n
ode apble
97-112 | UM00128 7 | Node 8+16n
l;l;)g_e; 28 UM 00129 8 Node 9+16n
9 Node 10+16n
Node
129-144 UM 0012A 10 | Node 11+16n
Node 11 | Node 12+16n
145-160 | UM 00128 12 | Node 13+16n
l1\lé)1de;76 UM 0012C 13 | Node 14+16n
' 14 | Node 15+16n
Node
177-192 UM 0012D 15 | Node 16+16n
(Note 1): Sixteen node numbers are allocated to each area (1 word).
bit no. 15 87 0
l‘IIIIIII‘l‘IIIIIII‘I
Nodeno. 16 ¢ e e e ¢ 98 oo oo 1

32 e e o0 e 2524 oo

48 o o o o o 4140 o o
B4 o o o o o 5756 o o
80 © ¢ o o o 7372 o o
OF o o o o ¢ 8088 o o
112 o o o ¢ ¢105104 ¢ ©
128 o o o ¢ ¢121120 ¢ ©
144 o o o ¢ ¢137136 ¢ ©
160 « o o ¢ ©153152 o
176 « o o « ©169168 « *
192 ¢ o o ¢ ©185184 ¢ o

17
33
49
65
81
97

<113
*129
145
*161
. 177
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Unit memory . ..
Node no. no. (Hex) Name Default | Setting range and description
l;l_c;%e UM 0012E The bits corresponding to abnormal station addresses among
slaves participating in the network registered in the ENI file turn
Node | umoo12F on.
bit | Node no.
Node
33.48 UM 00130 0 Node 1+16n
Node 1 Node 2+16n
49.64 | UMOOT31 2 | Node 3+16n
glé)_%% UM 00132 3 Node 4+16n
4 Node 5+16n
Node | ;100133 5 | Node 6+16n
81-96 Abnormal HO
Node slave table 6 | Node 7+16n
97-112 | UM 00134 7 | Node 8+16n
l;l;)éie;% UM 00135 8 Node 9+16n
- 9 | Node 10+16n
Node
129-144 UM 00136 10 | Node 11+16n
Node 11 | Node 12+16n
145160 | UM 00137 12 | Node 13+16n
l1\lé>1de;76 UM 00138 13 | Node 14+16n
- 14 | Node 15+16n
Node
177-192 UM 00139 15 | Node 16+16n
(Note 1): Sixteen node numbers are allocated to each area (1 word).
bit no.15 87 0
l‘IIIIIII‘I‘IIIlIII‘I
Nodeno. 16 e e e e e 98 o e oo 1

32 e e e 0 02524 oo

A8 o o o o o 4140 o o
64 o o o o o 5756 o o
80 o o o o o 7372 o o
OB o o o e ¢ 8088 o o
112 o o o ¢ +105104 ¢ o
128 o o o o 01211200 o
144 o o o o ©137136 ¢ o
160 o o o o ©153152¢ o
176 o o o o ©169168 ¢ *
192 o o o o 01851840 o

17
33
49
65
81
97

113
*129
*145
*161
. 177

3-10




3.2 Connection of Network

3.2 Connection of Network

321 Wiring

FP7
MC

=1 = =

X2A

RS
X2B 0 0

X2B

EthercAT™

100m max. l 100m max. l 100m max. l

¢ The cable connected to FP7 MC Unit is connected to the connector X2A of Servo Amplifier
A6B/A5B.

e The distance between each node should be within 100m.

3.2.2 Precautions on Wiring

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




Installation and Wiring

B Conformity conditions to EMC Directive

Although this product conforms to EN61131-2 for the European EMC Directive (EMC Directive
2004/108/EC), the following wiring condition is required.

¢ 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.

FP7 AMP
MC

= =

— m m

]
Pr—

Omm max. 50mm max.

i)

X2A

[ o]
(s




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.

AMP

I ]
[T
° J Over limit Near home ﬁ Over limit
switch switch switch

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

X4 connector Function at the factory setting L
- Application
Name n:’n Signal name Code Logic on the FP7 MC Unit side
S 5 Gen_eralfpurpose SI-MON5 A contact It can b_e only monitored by the unit
monitor input 5 memories.
si2 7 ﬁ\é\{lt()ver-travel inhibit POT B contact
oW n I Do not allocate POT or NOT.
si3 8 o over-trave 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 It can be only monitored by the unit
SI6 11 External latch input 2 EXT2 Acontact | ™Memories.
sI7 12 | General-purpose SI-MON3 | Acontact | Itis used as a limit +.
monitor input 3
si8 13 | General-purpose S-MON4 | Acontact | Itis 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.

¢ KEY POINTS

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
"Axis parameter setting" menu of CMI.

e The over-travel inhibit inputs (POT, NOT) cannot be used as the limit inputs
on the FP7 MC Unit side. Do not allocate the over-travel inhibit inputs (POT,
NOT) to the I/O connector (X4) of Servo Amplifier A6B/A5B.
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¢ REFERENCE

e For details of parameter settings, refer to "4.5 Connection of Limit and Near
Home Switches".
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Basic Procedure



Basic Procedure

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
® Registration in I/0 FPWIN GR7 map" dialog box.
map of the unit - - -
Download the "I/O map" information to FP7 CPU Unit.
Allocation of used cMI Register the "configuration of axes" controlled by FP7 MC Unit
@ axes 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 Set station addresses and axis numbers.
network configuration cMI 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
CMI.
) Connect the limit and near home input switches to Servo
Amplifier A6B/A5B.
Confirmation of the PANATERM Set the input logic. Monitor the input state.
connections of limit Enable the functions on the FP7 MC Unit side. Set the input
@ | and near home logi
: ogic.
switches
(Option) CMI Download the set information to FP7 MC Unit.
Monitor whether the limit and near home inputs are loaded or
not.
FPWIN GR7
@ Storage of files CMI Save created files.
PANATERM
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4.2 Registration in 1/0 Map

4.2 Registration in /O Map

421 Creation of /O Map

Before setting parameters or creating programs, register units to be used in the I/O map. The
I/O map is created on FPWIN GR7. The following procedure is explained on the condition that

FPWIN GRY7 has already started.

-
¢ PROCEDURE

1. Select "Options"” > "FP7 Configuration™ > "I/O map" in the menu bar.

The "I/O map" dialog box is displayed.

2. Double-click a desired slot.

The unit selection dialog box is displayed.

@l 1/0 map (==
Base. Select Power Supply Unit/Expansion Unit Majx. consumption 3.0 A Unit maximum registered  g,00 MB
Expans!nn 1{Not used:\ Pawer Supply Unit: ot e capacity:

Expansion 2{Not used) [ZW = ] . 5
-
Expansion 3{Not used) Remaining 3.0 A Remaining rEg::::E. 0.00 MB
Expansion unit: [N"t used ']
Expansion unit startup 5 Seconds (5 - 1800) Advanced
wait time: — —
Slat Na.  Product Mo. Unit uged Head Input Outp. WYeri.. Refresh Time .. Gonsum.. GCazzette Programmabl .. up
B o
B
[ 2
E 3
[ 4

3. Select "Motion control” for "Unit type" and select the unit name used, and

press the "OK" button.

Unit selection [Slot No. 1]

Select unit to use
Unit type: [Motion contral -
Unit name: - -

165-axis type Motion Control Unit
32-axis type Motion Control Unit
&4-axis type Motion Contral Unit

Input time constant:

Installation location setﬁné

Starting word Mo, 10 (0-511)
MNumber of input words: o (0-128)
MNumber of output words: 0 (0-128)

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

Slot MNo.
0o

Product Mo,
AFP7CPS41E

Unit used Head Input Outp.. Weri..

FP7 CPU unit 10 vald

Refresh  Time ..
Valid 200mA

Consum..  Cassette Programmabl...

Mot registered Mot registered

-_------_

4. Confirm the /0 map, and press the "OK" button.

The unit selection dialog box is displayed.
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4.2.2 Download of /O Map

The created 1/0 map is downloaded to the CPU unit as part of configuration information.
Perform the following operations on FPWIN GRY.

B Download to the CPU unit

The 1/0 map is saved in the CPU unit together with program data. Execute "Online" >
"Download to PLC (Entire Project)".

4.2.3 Storage of /O map

The created 1/0 map is saved as project data as part of configuration information. Perform the
following operations on FPWIN GR7.

B Save as files
¢ To save the 1/0 map as "Entire project”, execute "Project" > "Save As".

¢ 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 /O Allocation

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

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

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

* REFERENCE

e For details, refer to "16.2 1/0 Allocation".




4.2 Registration in 1/0 Map

4.2.5 Confirmation of Slot Numbers

Slot numbers are decided by registering units in the 1/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.

c
Pl12]3 16
U

H Display on the I/O map of FPWIN GR7
Slot numbers are specified in the "I/O map" dialog box of FPWIN GR?7.

Slat Mo, Praduct Mo, Uit uzed Head Input Outp.. Weri.. Refresh Time . Consum.. Cazsette Programmabl..
[ o AFPTCPS41E 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
F— F— BKMV.US [S1:JM0008€]S1:0M00089] 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 I/0O 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. (=3

Select a slot of the destination unit.

Slot 1: 16-axis type FP7 Motion Cantrol Unit (AFP7MC16EC) . |

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 @
% | e 9
[ Open File |
[ Upload from Unit |
| = |




4.3 Setting of Used Axes

3. Press the [New] button.

The "Axis settings" dialog box is displayed.

Axis settings [==3a)
Select Unit [16-3:-:is type FPT Motion Control Unit{AFF7MC16EC) v]
Real axis

E]01-16 F01 [0z [Fo2 o5 [Foe [[o7 [Fo8
o 10 [ 11 13 [14 [F15 [ 16

Virtual axis

[£]01-08 o1 Ho2 [FEo3 [Jos [o6 [C]o7 []o8

[ ALL

& [ e

(This is the 16-axis type. For the 32-axis and 64-axis types, see p.4-9.)

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 press the [OK] button.

The dialog box for the interpolation operation group setting is displayed. When
you do not set the interpolation operation, go to step 6.

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

Axis list Interpolation group

T

Exis 1 = Group 1

Rxis 3

Rxis 4

Rhxis 5

Axis & = Group 2

Axis 7 Axisg Comment

Axis B

Ixis 3
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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 El
Drag the axis to set the interpolation group to axis group from the list of axes.
Axis list Interpolation group
PP —— -
Exisz 1 | = Group 1 I
Ixis 2 Axisg Comment
Ruis 3 Exis L | |I
Rxis 4 |2xis 2 | |
Bxis 5 | | |
RExis & = Group Z
Rais 8 Bxis 3
Axis 3 2xis 4
Iwis 10

6. Press the [OK] button.

A confirmation message is displayed.

Control Motion Integrator

i

Aixes will be changed. Continue?
A (Data other than the parameter setting of the axis whose attribute has
been changed will be initialized.)

7. Confirm the change and press 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.

57 Control Motion Integrator o o=

File Edit View Onine Debug Parameter Help

DEdMG LBl Kk P we

Project tree ~ @'X| Positioning x[" Synchronous parameter Axis 1% x X
&= Project{Unttied] =1
5 Auis setting
Axis change sefting

Axis parameter setting

+ Synchronous parameter setfing
| Axis 1

1 Axis 2.

- Axis 3

- Axis 4

| Axis 5.

- Axis &

| Axis T

- Axis

- Axis @

- Axis 10,

: Linear

Linear (Composite

- Aods 11

|- As 12

- Aus 13:

- Auds 12:

L s 15:

- Cam pattem setting

= Positioning table setting
g Croup 11Axis 1.2}

- [Group 2JAxis 3,4

L Asis 5

b Axis &

L Ais 7

b Ais 8

b Axis 0

L Audis 10,

- Auds 11

b Aus 12

- Auds 13:

C e 0 L [Guidance ~Ex
| Ads 18- Select from E: End point control, C: Continuance point control, and P Pass point control

- V-axis 1:
|- V-axis 2:

: Linear

Linear (Composite

Linear (Composite

Linear (Composize

Linear (Comorite : ] B
‘

E— >
[Group 1)Axis 1,2[[Group 2JAxis 3,4 Avis 5 Axs & [ Axis 7 [ Ads & As 9 [[Axs 10| Ads 11 [[Axis 12 Axis 13[Axis 14]7[«][»]
o

- V-axis 3

[Destination-Own unit - Siot No.0] [Pasition unit-puise | [Unit of velocity-puise / 5] | num




4.3 Setting of Used Axes

n ¢ KEY POINTS

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.

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

B Axis settings dialog box (For MC32EC)

Axis settings

Select Unit

Real axis

E101-16

E17-32

Virtual axis

[F101-16

AL

Encoder axis settings| [ QK ] [ Cancel

==

01 [02 [03 [[o4 [F05 06 [E07 o8
Ejos [0 E1 {12 13[4 [15 [F16
17 E18 19 H20 FH21 2 F23 F24
25 [F26 27 28 [F20 FH0 EM {22

E01 [F02 [Fo03 [Fod4 [F05 [F06 [F07  [Fo8
Eos E10 EN1 {12 [13 14 [E15 16

B Axis settings dialog box (For MC64EC)

Axis settings

Select Unit

Real axis

[E]01-16

17 -32

[133-48

49 -64

Virtual axis

E01-16

[ AL

Encoder axis seﬂings| [ OK ] I Cancel

=

@01 [[02 [H03 [E04 [F05 [F06 [07 [H08
Elos FE10 EHi1 12 F13 FE14 FE15 [E16
E17 F18 F19 F20 H21 A2 F223 F24
Fl25 [F26 [27 28 29 F30 F3 [F32
[133 [34 [35 [36 37 38 [39 [[40
El41 [42 [E43 [[44 [E45 [146 [47 [48
Fl49 [FI50 [E51 52 [F53 [F154 [F55 [F56
F157 [F58 [[59 [F]60 [Fl61 [F162 []63 [F]64

Floi [F02 [F03 [F04 [F05 [0 [F07 [Fl08
Flos [0 [E11 {12 13 F14 [15 [F16
E17 [E18 [EH19 [FH20 H21 FH2 H23 [H2A
El25 [F26 [27 [E28 29 F30 F3M {32
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4.4 Setting of Network Configuration

441 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.

R
—_—
¢ PROCEDURE
1. Select "Parameter” > "EtherCAT communication settings" from the menu

bar.

The "EtherCAT Configurator" window is displayed.

#4 EtherCAT Configurator [--] =N EcR |
File View Nefwork Seftings Help
\‘x Configuration Made‘ 4 Export EN & Diagnosis Mode
Project Explorer Device Editor
L 16-axis type FP7 Motion Control Unit | Master |
Unit Name 16-axis type FP7 Motion Control Unit
Cycle Time [us] 500
Short Info - 1| Messages -1
Information Severily | Time  Message
Name 16-axis type FP7 Motion Control U
Description AFPTMC1GEC
Vendor Panasonic Indusrial Devices SUN.
Networks: 1 | Slaves: 0 | | status: | Mode: CONFIG

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

The context menu is displayed.

!ﬁ EtherCAT Configurator [--]
File  View  Nefwork  Seftings Help

|‘f' Configuration Mode | y Export EN B8, Diagnosis Mode
Project Explorer Device Editor
16-axis type FPT Motion fontenl Linit | hizctar |
. O, Scan EtherCAT Netwark
4p Append Slave 16-axis type FPT Motion Control Unit
500

=% Import Slaves from ENI File
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4.4 Setting of Network Configuration

3. Select “Append Slave” from the context menu.

The dialog box for selecting slaves is displayed.

Append EtherCAT Slave to 'Slave (0002) [16-axis type FPT Motion Control Unit]*
Filter
Search
“endors @ [ALL VENDORS] -
Show Hidden Slaves
Connection
Connect at Port B, MIl -

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

N3 Fanasonic Corporation, Appliances Company

i  AC Servo Driver

i)  MADHT1105BA1 MADHT1105BA1
i)  MADHT1107BA1 MADHT1107BA1
i)  MADHT1505B41 MADHT15058A1
i)  MADHT1507BA1 MADHT15078A1
i) MBDHT2110BA1 MEDHTZ110BA1
i} MBDHT2510BA1 MEDHT25108A1
i}  MCDHT3120BA1 MCDHT3120B41
il MCDHT3520BA1 MCDHT3520B41

L

Mumber of Slaves 1

oo =E]

000010000 {65536)
000010000 {65536)
0x00010000 (65536)
0x00010000 (65536)
0x00010000 {(E5536)
000010000 (E5538)
0x00010000 (E5536)

000010000 (85538)

Cancel

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

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

The registration state of the slaves (A6B/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.

7 EtherCAT Configurator [--]
File View Network Settings Help

i Slave_001 [MADHT1105BA1] (001) 1Axis

) Slave_002 [MADHT1105BA1] (002) 2Auis

il Slave_003 [MADHT1105BA1] (003) 3Axis Address
(004)

2 Configuration Mode | ke Export ENI B Diagnosis Mode
Project Explorer Device Editor
v 16-axis type FPT Motion Control Unit | General [PDO Mapping | Variables | Advanced Options | Distributed Clock | Init Commands

PortA, Ml @  16-axis type FPT Motion Control Unit

i Slave_004 [MADHT1105BAT] (004) 4Axis Station Adaress 1=

No. of axes =
Axis No. 1S -

Information
Name Slave_001 [MADHT11058A1]
Description MADHT 11058A1
Vendor Panasanic Corporation, Appliances Company (0xB8F / 1647)
Product Gode 0x511050A1 (1360023713)
Revision Number 010000 (65536)
ES| File C\Program: -ID SUNX Contral\Control Motion

\Panasonic_MINAS-ASB_VD_22.xml
Topology

AT

6. When there are multiple types of slaves (servo amplifier form), repeat steps

2to 5.




Basic Procedure

442 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.

=
¢ 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/A5B.

3. Select "Parameter" > "EtherCAT communication settings” from the menu

bar.

The "EtherCAT Configurator" window is displayed.

B EtherCAT Configurator [--]
File View Network Seftings Help

/% Cenfiguration Mede

Project Explorer

L 16-axis type FP7 Motion Control Unit

Short Info

Information

Networks: 1 | Slaves: 0 |

Name 16-axis type FP7 Motion Control U
Descriptien AFPTMC16EC
Vendor Panasonic Indusirial Devices SUN.

B8, Diagnosis Mode

Device Editor
| Master |

Unit Name

Cycle Time [us]

~ 1| [ Messages

Severity | Time

[E=BE=E =]

16-axis type FP7 Motion Control Unit
500

| Status: | Mode: CONFIG

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

The context menu is displayed.

ﬂ EtherCAT Configurator [--]

Project Explorer

File View Neitwork Settings

» Configuration Mode Export

16-axis type FPT Motun fanteallin
: O Scan EtherCAT Network

B, Diagnosis Mode

& Append Slave

16-axis type F
500
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4.4 Setting of Network Configuration

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

¢ KEY POINTS

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.

B EtherCAT Configurator [--]

File_ Mew__Nehwode __Setfinos __Hetn

#* Configuration Mode | | Export ENI
Project Explorer
v 16-axis type FPT Motion Control Unit
i Slave_001 [MADHT1105BAT] (001)
@ Slave_002 [MADHT11
i@ Slave_003 [MADHT11
i Slave_004 [MADHT1105BA] (

Short Info
Information

Name Slave_D01 [MADHT1105BA1]
Description MADHT11058A1

Vendor

Networks: 1 | Slaves:4.

[E=8 EoR =3

B Dialposis Mode

Dex ce Editor
G neral |PDO Mapping | Variables | Advanced Options | Distriouted Clock | Init Commands

A dress
is Htation Address 1=

lo_of axes 12

s NO. 1Axis -

In srmation
Jame Slave_001 [MADHT11058A1]
Jescription MADHT11058A1

fendor Panasonic Corporation, Appliances Company (DX66F / 1647)

’roduct Code 0x511050A1 (1360023713)
Revision Number 0x10000 (65536)

C.\ProgramData\Panasanic-iD SUNX Centrol\Control Motion IntegratonEtherCAT
\Panasanic_MINAS-ASB_VD_22.xml

ESI File

Topology
PortA, Ml @ 16-axis type FP7 Motion Control Unit

~ 7| [Messages

Severity |Time | Message

Panasanic Corporation, Appliances

| Status: | Mode: CONFIG

It takes approximately 10 seconds for one axis to complete the scanning of
EtherCAT network.

"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.

B Unit state and network scanning operation

LEDs of FP7 MC Unit

EC L/A

EC RUN ERR

Possible case and confirmation method

Network
scanning

ON

OFF ON

"Network configurations verify error” occurs. In this case,
even when the ERR LED is lit, the network scanning can
be executed.

This error also occurs when using FP7 MC Unit for the
first time as the information on the network configuration
is not downloaded to FP7 MC Unit.

Executable

Flickering

ON ON

"Network configurations verify error" may occur as the
rotary switches on Servo Amplifier A6B/A5B are not set to
"00". Set the rotary switches to "00" and restart the power

supply.

Not
executable

ON or
Flickering

ON OFF

The situation that the network configuration information
has been downloaded and the number of connected
servo amplifiers matches is possible. The network
scanning can be executed.

Executable
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443 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
AG6B/A5B.

B Explanation of terms

Name SEUIE Description
range
Station 1-192 ID of a slave used on the EtherCAT network. In the technical data of Servo
address Amplifier AGB/AS5B, it is expressed as station alias (node ID).
Depends on
No. of axes slave The number of corresponding axes for slave devices is set.
devices.
It is linked with various functions set for each axis in CMI such as axis
Axis 1‘:133 parameter setting, positioning table setting, and synchronous parameter setting.
number 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"

% EtherCAT Configurator [-] felle ==
File View Network Settings  Help
% Configuration Mode | kel Export ENI B, Diagnosis Mode
Project Explorer Device Editor
- 16-axis type FP7 Motion Control Unit ‘ General ‘puo Mapping H Variables \| Advanced Options H Distributed Clock H Init Commands

8 Slave_001 [MADHT1105BA1] (001) 1Axis
 Slave_002 [MADHTT105BAI] (002) 2Axis

i Slave_003 [MADHTT105BA1] (003) 3Axis Address
i Slave_004 [MADHTT105BA1] (004) &Axis Station Address 1
No. of axes 1=
s No. xS -
Information
Name Slave_001 [MADHT1105BA1]
Description MADHT11058A1
Vendor Panasonic Corporation, Appliances Company (066 / 1647)
Product Code DX511050A1 (1360023713)

2. Input "Station Address" and "Axis No.".
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4.4 Setting of Network Configuration

¢ KEY POINTS

When a station address is overlapped, an error message is displayed on
EtherCAT Configurator of CMI.
Messages ~ 1
Severity | Time Message
Ed ERR  14:00:27  Slave 'Slave_D01 [MADHT1105B41] and slave 'Slave_002 [MADHT1105BA1] uze the same physical address.

| Ed ERR  14:00:27 Slave 'Slave_D01 [MADHT1105BA1] and slave 'Slave_002 [MADHT11058A1]' use the same physical address. |

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.

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.
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B 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 FP7 Motion Control Unit A6B A6B A6B A6B
i) Slave_0D1 [MADHT1105BA1] (D01) 1Axis FP7MC ~ ASB  ASB  ASB  ASB
® #l Slave_002 [MADHT1105BA1] (002) 24xis

il Slave_003 [MADHT1105BA1] (003) 3Axis
il Slave_004 [MADHT1105BA1] (0D4) 4Axis

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

Project Explorer of the connection.
v 16-axis type FP7 Motion Contral Unit A6B A6B A6B A6B
il Slave_001 [MADHT1105BA1] (004) 4Axis FPTMC ~ ASB  ASB  ASB  ASB
@) i) Slave_002 [MADHT1105BA1] (D03) 2Axis

il Slave_003 [MADHT1105BA1] (002) 2Axis
il Slave_004 [MADHT1105BA1] (001) 1Axis

Station address 04 003 002 001

Axis number 4 3 2 1
The station addresses do not match the axis
numbers.
Project Explorer

- 16-axis type FE7 Motion Control Unit EP7 MC ﬁgg ﬁgg ﬁgg ﬁgg

; il Slave_001 [MADHT1105BA1] (002) 2Axis

® | fl Slave_002 [MADHT1105BA1] (001) 3Axis
5 il Slave_003 [MADHT1105BA1] (002) 4Axis

il Slave_004 [MADHT1106BA1] (004) 1Axis

E’KEYPGNTS

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

EtherCAT Configurater 22

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

Ie‘ The settings in the following devices are duplicated.
Axis Mo. [Count 2]:
Slave_001 [MADHT1105BA1] (001) 1Axis
Slave_002 [MADHT1105BA1] (002) 1Axis

Do you want to finish initialization?
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4.4 Setting of Network Configuration

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.

1‘/
* PROCEDURE

1. Select "File" > "Download to Unit" from the menu bar.

A message confirming the target unit is displayed.

Download to Unit @

Connected to | Own unit - Slot 1: 16-axis type FPT Motion Control Unit (AFFTMC16EC)

[ Select Slot | [ Communication setiings |

Are you sure you want to download setting data to the unit?

l . (Note)
Confirm that the motor stops.
It is very dangerous if download is executed while the moter is running. The motor may accelerate or decelerate suddenly.

Ce [

2. Confirm the message, and press the [Yes] button.

When the CPU is in RUN mode, the following message is displayed.

Control Motion Integrator 23

Impossible to execute because the PLC is in RUN mode.
% 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 E3

I.- "y  Download to the unit completed successfully.
L ' The current number of writing to FROM is 2,
Do you execute writing to FROM?

Yes l | No




Basic Procedure

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 [#£34]| | Control Motion Integrator (mE3m]

._0_. FROM writing completed successfully. .:0} Download to the unit completed successfully.

Press the [OK] button.

The message for confirming the mode switching of the CPU unit is displayed.

Control Motion Integrator E8

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

e I w

6. Press the [Yes] or [No] button.

E’KEYPOINTS

Executing "Writing to FROM" writes set parameters to the FROM in FP7 MC
Unit. When the power turns on again, the parameters are read to the unit
memory (RAM) from the FROM.

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

It is also possible to execute "Online"” > "Write to FROM" on CMI.

"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.

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




4.4 Setting of Network Configuration

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 A6B/A5B.
2. Turn on the power supply of Servo Amplifier A6B/A5B.

Turn on the power supply of FP7 MC Unit.

EtherCAT communication is started between Servo Amplifier AGB/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.

B ¢ KEY POINTS

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 "MC common settings” menu of CMI
after the power-on of FP7 MC Unit.
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B Unit memories (Slave tables)
@: Available, -: Not available

Unit
Slave no. [memory no.| Name Default | Description R | W
(Hex)
1-16 UM 000FE
17-32 UM 000FF Registered Turns on bits corresponding to each station address
HO : ; N ° -
R _ slave table (slave number) registered in ENI file.
177-192 UM 00109
1-16 UM 0010A
17-32 UM 00108 | Network Turns on the bits corresponding to each station
participating| HO address (slave number) in the OP mode out of the [ -
- - slave table slaves participating in the network.
177-192 UM 00115
1-16 UM 00122
Turns on bits corresponding to each station address
17-32 UM 00123 | Normal Ho (slave number) in the OP mode out of the slaves ® B
_ _ slave table registered in ENI file and participating in the
network.
177-192 UM 0012D
1-16 UM 0012E
Turns on bits corresponding to each station address
17-32 UM 0012F | Apnormal Ho (slave number) in any modes other than OP mode ® _
B _ slave table 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

Nodeno. 16 o e ¢ e ¢ 9 8 o o o o o 1
32 e e e e e 2524 e e o 0 o 17
48 o o o o o 4140 o ® o o o 33
B4 o o e e ¢ 5756 o o o o o 49
80 © e e o o 7372 e o o o o (5
OF o o e ¢ ¢ 8088 o o ¢ o o 81
112 o o o o 105104+ o o o o O7
128 o o o o 2121120 » o » 113
144 o o o o ¢137136 » o » 129
160 o o o o 153152« o o o o145
176 o o o o 169168« « » * 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

451

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.

AMP

Over limit Near home Over limit
switch switch ] switch

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

X4 connector Function at the factory setting L
- Application
Name n:’n Signal name Code Logic on the FP7 MC Unit side
S 5 Gen‘eraljpurpose SI-MON5 A contact It can pe only monitored by the unit
monitor input 5 memories.
SI2 7 ﬁ\é\{lt()ver-travel inhibit POT B contact
vy ; I Do not allocate POT or NOT.
over-trave
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 It can be only monitored by the unit
sle 11 External latch input 2 EXT2 A contact | Mmemories.
sI7 12 General-purpose SI-MON3 Acontact | Itis used as a limit +.
monitor input 3
si8 13 | General-purpose SI-MON4 Acontact | Itis 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.

¢ KEY POINTS

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
"Axis parameter setting” 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 I/O connector (X4) of Servo Amplifier A6B/A5B.
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4.5.2 Pin Assignment Setting of Servo Amplifier

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

e
¢ PROCEDURE

1. Select "Other" > "Pin Assign” from the toolbar.

The "Pin Assign" dialog box is displayed.

07 (s12) POT_ConnectB

08 (513) NOT_ConnectB

09 (314) HOME_Connecth
10 (515) EXT1_ConnectA
11(S16) EXT2_ConnectA

12 (817) SI-MON3_ConnectA

B, Pin Assign - 20160725.prm5 ==
?
Info
Input
Pin number Position / Full-closed control Velocity control Torque control
05 (SI1) SI-MON5_ConnectA SI-MONS_ConnectA SI-MON5_ConnectA

POT_ConnectB
NOT_ConnectB
HOME_ConnectA

EXT1_ConnectA EXT1_Connecth
EXT2_ConnectA EXT2_ConnectA

8I-MON3_Connecth 8I-MON3_ConnectA

POT_ConnectB
NOT_ConnectB
HOME_ConnectA

2. Double-click the row "Pin number 07 (S12)" to which "POT" is allocated.

The "Input function select" dialog box is displayed.

' Input function select
Pasition / Full-closed control
Velocity control

Torque control

" A-Connect
" A-Connect

* A-Connect

" B-Connect
" B-Connect

" B-Connect

[ Position / Full-closed

POT
NOT

ACLR

NOT

ACLR

Velocitv control Toraue control j
POT POT

NOT

ACLR

=

Cancel ‘

3. Select the row "Invalid”, and press the [OK] button.

The change result can be confirmed in the “Pin Assign” dialog box.
Repeat steps 2 and 3 for "NOT: Pin number 08 (SI3)".

When changing the input logics of limit and near home switches, go to step
6. When they are not changed, 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.
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7. Confirm "SI-MON3" is selected, switch the three radio buttons from "A-
Connect" to "B-Connect", and press the [OK] button.

B, Input function select (=5
Position / Full-closed control " A-Connect * B-Connect
Velocity control " A-Connect ® > * B-Connect
Torque control " A-Connect * Bf 4
Position { Full-closed Velocity control Torque control d
SI-MON1 S-MON1 S-MON1
| | SI-MON3 SI-MON3 SI-MON3
SFMON4 SFMON4 S-MON4
SI-MONS SI-MONS SI-MONS :‘
OK Cancel |

The change result can be confirmed in the "Pin Assign" dialog box.
Repeat the same operations in steps 6 and 7 for "SI-MON4", too.

When 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.

PAMATERM ==

May the pin assign be written into the driver 7

11. Press the [OK] button.

A confirmation message is displayed.

Parameter validation mode £2

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

Yes No

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

e When FP7 MC Unit is being controlled, the following message is displayed.
PANATERM (23]

Parameter cannot be validated,

Please check it and try again.

- Servo ON

- Communication is occupied by other processing

- During network connection (Metwork models only)

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 forcibly and check the input states. The input states can be
checked on PANATERM.

_Eg Menitor Control Mode:Position centrol

- . H »
Monitormode |1s | - = ey Play

Physical Input '| Logical Input | M.

Input signal Pin Code Inter

General purpose monitor inpu... | 05 SIHMONT Command |

General purpose monitor inpu... | 08 SIHMONS Actual spe

Mear the origin input i} HOME Torgque cor
General purpose monitor inpu... | 12 SI-MON3 Load ratio

General purpose monitor inpu... | 13 SI-MON4

Fulse
[CNg) Safety input 1 oz [NEEN s ;
ommand |

CNE) Safety nput 2 s s g
coder pu
Bxtemal sc
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4.5 Connection of Limit and Near Home Switches

4.54 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

‘Axis parameter settings x ‘

Axis 1 Bxis 2
Comment
Positicning repeat count o 0
TUnit setting Pipulse B ropulse [~]
Number of pulses per revolutien 1] | 1|
7 Movement per revolution 1| 1|
HEEE R 0 0 Airertion & P 0. o direction. |
Limit switch N: Disabled B ©- pisablea [~ ]
Limit switch connection | s: Standara B | s: Standera [ 1
Limit 4 Switch logic | 1:Normal Close (B contact] B|| 1:Normal Close (B contact) [~ ]
Limit - Switeh logic | 1:Noemal Close (B contact]  [@|| 1:Mormal Close (8 contaer: [

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 -
Limit switch . switch " is opposite to the input state loaded to FP7 MC Unit, select

. S: Standard o o

connection R: Reverse connection”.

S: Standard, R: Reverse connection
Limit + switch logic 1: Normal Close | Select the input logic of the limit switches.
Limit - switch logic (B contact) 0: Normal Open (A contact), 1: Normal Close (B contact)

B ¢ KEY POINTS

¢ 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 SI-MON4) of Servo
Amplifier A6B/A5B is reflected as the limit inputs of FP7 MC Unit.

e Itis recommended to select "Normal Open (A contact)” for "Limit + Switch
logic™ and "Limit - Switch logic". The input logic selected on Servo
Amplifier AGBA5B is reflected as is.

¢ REFERENCE

o For details of the axis parameter settings, refer to "5.2 Axis Parameter
Settings".
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Basic Procedure

B Setting of home position proximity logic

‘Axis parameter settings* x |

hxis 1 [Group 11 | Axis 2 [Group 1] |
5: Z-phase method u 5: Z-phase method u 5: Z-phase 1
0:Nermsl Open (2 comtact) B o:Normal Open (2 contace) B o:morma1 ope
100(| 100 |
100 | 100/ |
ome zarnen sezeing 0:Limit (-] direction u 0:Limit (-] dirsction u 0:Limit {-)
10 10
50 50
Return target speed 2000000 2000000
Return creep speed 500000 500000
Home ccordinates ] a
Parameter name Default Description
Home position 0: Normal Open The near home input logic is selected.
proximity logic (A contact) 0: Normal Open (A contact), 1: Normal Close (B contact)

n’KEYPOINTS

e Itis 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.

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.

¢ REFERENCE

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).

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 Extension Application Operation
The whole parameters of FP7 MC Unit are saved.
) ) ® EtherCAT communication parameters Save
CMI file .cmi . o
® Setting of Positioning Parameters Open
® Setting of positioning tables
Proiect file ece Project files (EtherCAT communication parameters) Save
! ’ created 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 sV The whole parameters of FP7 MC Unit are exported in Export
csv 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.

Enter a saving destination and file name, and press [Save] button.

Information on parameters and positioning tables is saved as files with the

extension (.cmi).

B ¢ KEY POINTS

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

4-27



Basic Procedure

4.6.3 Exportto 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.

-
¢ PROCEDURE

1. Select "File" > "Export to CSV" from the menu bar.
The "Export to CSV" dialog box is displayed.

Export to C5V @
Export desfination folder C:¥FP7CMITest Select. . |
| Qutput file name Sample
| Axis parameter SampleR.CSV
| Synchronous parameter SampleS.CSV
| Cam pattern SampleC.CSV
| Positioning table SampleT*** CSV
| MC common settings SampleM.CSV
| EtherCAT communication settings  SampleE.CSV
| Torgue limit settings SampleX.CSV

[ oK | [ Cancel

2. Enter an output file name, and press the [OK] button.

CSV files with given file names are saved for each parameter.
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Settings of FP7 MC Unit
Using CMI Tool

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.

R
¢ PROCEDURE

1. Select "Parameter” > "MC common settings" from the menu bar.

The "MC common settings" dialog box is displayed.

Control Motion Integrator folra =]

File Edit View Online Debug Parameter Help

DEENS an e P de

Project res v@X| MCcommonsengsx| X
= Project[untitied] i
5 Axis setiings

t[}hange axis Threshold of the mumber of times of DO error judgement
Axis parameter seftings
1 Synchronous parameter seftings

Auis 4 311 axes stop
Axis 2 Decelerasion stop
Ais 3 MC operaticn 1 Decslerazion szop
Axis 4

|- Cam pattem settings ves

- Positioning table settings
[Group 1]Axis 1.2

Allow directional shift

1 vora

Axis 3
Auxis 4
VoANS 1 Follow she secsing velus of Scavionhddress
V-Axis 20 EtherCAT communication s 500
Vs 3 Revision check Disabled
VoAs 4: =
| Torque limit setings e Poneion EC packer monitor requast flag = Disanled
[W7E common setings] Execute EC Packet Monitor after Dower ap—

=+ EtherCAT communication settings
16-axis type FET Motion Control Unil

Uidance -ix
Set EtherCAT communication error judgement threshold.

When the error oecurs for the specified number of times consecutively, it s judged as EtherGAT communication error.

Sefting range 1 to 10 (Default value: 3) times

| [c destination Gwn unit - Siot No 1] [Offine] | NUM

2. Set necessary parameters in accordance with the intended use.

E’KEYPOINTS

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" as necessary.
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5.1 FP7 MC Unit Common Settings

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.

B MC operation

Parameter name Default Description
Threshold of the The EtherCAT communication error judgement threshold is set. When
number of times of 3 the error occurs for the specified number of times consecutively, it is
PDO error judged as EtherCAT communication error.
judgement Range: 1 to 10 (times)
Al nodes The participation wait time for slaves connected to EtherCAT network
A . after MC Unit is powered on is set. Error occurs when a node does not
participation wait 60 - in th K after the el fth ified ti
time (s) 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.

] The operations of normal axes stop in the
Operation when an All axes deceleration time activated when an error occurs.
error occurs stop Normal axis The operation of the axis an error occurred stops.

operation The operations of normal axes continue.
continuance

(Degraded

operation)

Deceleration stop

Deceleration

In the case of positioning control, the function when the deceleration stop

operation sto 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 The operation of each axis continues.

RUN->PROG. Deceleration | continuance

operation stop Deceleration Each axis decelerates and stops in a specified

stop 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 ves 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 Allow interpolation operation control.
operation control directional All P-point ti ti hen th .
P-point operation shift llow _ -point operation continues even when the moving
- directional shift direction is displaced.
Not allow Operation is performed by replacing P-point with C-
directional shift ~ point when the moving amount shifts.
"Movement amount automatic check threshold", "Actual speed
Extend monitor 1 judgement value" and "Actual speed monitor value" can be extended.
word .
value 1 word: Not extend
2 words: Extend
Tool operation 10 The communication timeout period between CMI and FP7 MC Unit is set.

monitoring time (s)

Range: 1 to 240 (s)

r next page
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Settings of FP7 MC Unit

Using CMI Tool
B EtherCAT communication
Parameter name Default Description
Select a node address discrimination method.
Setting Function
zgtltlionw t\?aefue of Set by the station address in the "General"
Follow the Stafi 9 tab in the EtherCAT communication
Node address setting value tation setting by the software CMI.
discrimination method of Station Address.
Address. Follow the node
2_ddr<_es§ . Set node addresses by the station alias
iscrimination setting of the servo amplifier.
method of each 9 pitier.
slave.
EtherCAT communication 500 Select the EtherCAT communication cycle.
cycle (us) 500 / 1000 / 2000 / 4000 (us)
Set the revision number checking method for slave devices.
Select from the following items.
Disable Not check revision numbers.
Common to all axes Check revision numbers of all slave
(HW==) devices in the same method (high word
match).
Revision check Disable Common to all axes Check revision numbers of all slave
==) devices in the same method (all match).
Common to all axes Check revision numbers of all slave
(LW== devices in the same method (low word
match).
Individual axis Execute according to the revision number
setting checking method for each slave device.

(Note): Set the EtherCAT communication cycle in accordance with the following contents. The installation condition is
the case by our measurement condition.

Control method N, ez Setting value
axes
Up to 5 axes From 500 (us)

Single axis control

Up to 16 axes

From 1000 (ps)

Up to 32 axes

From 2000 (us)

Up to 64 axes

4000 (ps)

Interpolation control
Synchronous control

Up to 4 axes

From 500 (us)

Up to 16 axes

From 1000 (us)

Up to 32 axes

From 2000 (us)

Up to 64 axes

4000 (ps)
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5.1 FP7 MC Unit Common Settings

B Debug function

Parameter name Default Description
The operation of packet monitor request flag of EC(EtherCAT)
communication is set.
EC packet monitor . Disabled Packet monitor is not executed when EC packet
: Disabled )
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

Executed

EC packet monitoring is not executed after the
power turns on.

EC packet monitoring is executed after the power
turns on.

* REFERENCE

o For details of "EC packet monitor" function, refer to "13.13 EC Packet
Monitor Function”.
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5.2 Axis Parameter Settings

5.21 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.

R
¢ PROCEDURE

Select "Parameter” > "Axis parameter settings" from the menu bar.

1.

The "Axis parameter settings" dialog box is displayed.

Control Motion Integratar

File Edit View Onine Debug Parameter Help

DEdANS am e Y ge

Project tree v ¥ x

5 Project{Untitied]
5 Axis seltings
Change axis
;- Synchronous parameter settings
As 1
s 2
Aois 3
Ao 4
|- Cam pattern settings
= Positioning table setfings
[Group T]Axis 1.2
Aois 3
Ao 4
VeAvs 1
V-Ais 2
V-Ais 3
VeAis 4
| Torque limit settings
1-MC commen settings
= EtherCAT communication seltings
16-axis type FP7 Motion Centrol Uni

‘Axis parameter settings x %

Comment.

Bositicning repest count

[E=SlEcE =

Axis 2 [Group 1]

B[ s: scandaza

Normal Close (8 concace) ([l | 1:Formal Close (8 concace)

: Disablea 5: Dasaviea
Diasbled @ b peebiea

: Disablea @ 5 sieasies

Software limit setving

o
¥
s
1-Rommal Close (B contace) [l | 1-Fommal Close (B contace)
=
5
¥
5

2147483847 2147483¢

Ruxiliary output secting

-2147483848 -2147483¢

10

ol |

Guidance
Enter a comment within one-byte 256 characters.

[ destination:Own Unit - Siot No.1 | | Nuw

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.

¢ KEY POINTS

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".
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5.2 Axis Parameter Settings

5.2.2 Axis Parameters (Basic Setup)

B Basic Setup

Parameter name Default Description

Comment Blank Arbitrary comments can be input. Comments can be stored in
FP7 MC Unit since Ver.1.2.
The number of repetitions of positioning control is set.

. Range: 0 to 255 times

Egjr']ttlonmg repeat 0 Repeat count: When it is 0 or 1, the positioning operation is not
repeated.

UM 009F0 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

UM 03240 P M: pm [Min 0.1], M: ym [Min 1]
I: inch [Min 0.00001 inches], I: inch [Min 0.0001 inches ]
D: degree [Min 0.1], D: degree [Min 1]

Number of pulses per Only when the unit is set to um, inch, or degree, the pulse

revolution 1 number and movement amount per revolution are set.

UM 03242-UM 03243 The ranges vary depending on the unit settings as below.

Movement per pm: 1 um )

revolution 1 inch: 1/10,000 inch

UM 03244-UM 03245 degree: 1 degree

CW/CCW direction 0: CW direction +: Set the direction that an elapsed value is + as

. . N CW.

fﬁ\;t'ggzm bit1 0: CW direction + 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

UM 03254 bit0 N: Disabled using limit switches, select “A: Enabled”.
N: Disabled, A: Enabled

Limit switch When the arrangement of the connected "limit +" and "limit -" is

connection S: Standard opposite to the input state loaded to FP7 MC Unit, select "R:

. ’ Reverse connection".

UM 03254 bit2 S: Standard, R: Reverse connection

Limit + Switch logic

UM 03254 bit4 1: Normal Close Select the input logic of the limit switches.

Limit - Switch logic (B contact) 0: Normal Open (A contact), 1: Normal Close (B contact)

UM 03254 bit5

(Note): The values set in these parameters are stored in the unit memory numbers described below the parameter

names.

¢ KEY POINTS

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 -.

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 SI-MON4) of Servo
Amplifier A6B/A5B is reflected as the limit inputs of FP7 MC Unit.

It is 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.
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5.2.3 Axis Parameters (Options)

These parameters are set according the used functions.

B Software limit setting

UM 0324E - UM 0324F

Parameter name Default Description
Software limit (Positioning
control) N: Disabled
UM 0324B bit0 Select whether to enable or disable the software limit when
- executing the positioning control, home return or JOG
Software limit (Home return) N: Disabled ti
UM 0324B bit1 - Uisable operation.
N: Disabled, A: Enabled
Software limit (JOG operation) .
UM 0324B bit2 N: Disabled
Software limit Upper limit value
UM 0324C - UM0324D 2147483647
— — Set the upper or lower limit of the software limit.
Software limit Lower limit value 2147483648

(Note): The values set in these parameters are stored in the unit memory numbers described below the parameter

names.

B Auxiliary output setting

UM 03253

Parameter name Default Description
Ausxiliary outout mode Select the operation mode of auxiliary output contact and
UM 032/52 bﬁ7_0 N: Not used auxiliary output code.
N: Not used, W: With mode, D: Delay mode
Auxiliary output ON time (ms) 10 Set the time period that auxiliary output contact is ON.
UM 03252 bit15-8 Range: 0 to 255 ms
Auxiliary output delay ratio (%) 0 :/r\]/ehel:-gtittj)s;ggomsuc:elay mode for the auxiliary output, specify

Range: 0 to 100 %

(Note): 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

B Monitor setting

Parameter name Default Description
. Select the operation when exceeding the movement amount
Movement check operation 2N h
UM 0324A : None automatic check _threshold.
0: Error, 1: Warning, 2: None
Set the threshold for the movement amount automatic check
operation. (Note)
Movement check value (pulse) 10000 Extend Range
UM 03258-UM 03259 monitor value
1 word 0 to 65535 pulses
2 words 0 to 2147483647 pulses
Completion width check time Specify the width of the completion of command operation.
(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
Completion width (pulse) 10 Ergemovemtgnt of a set amount during the positioning control,
UM 0325A-UM 03258 operation.
Range: 1 to 2,147,483,647
Any other settings will be errors.
Monitor error Select the operation of FP7 MC Unit when the torque value of
- Torque judgement N: Disabled the amplifier is monitored and exceeds the judgement value.
UM 0325C bit1-0 N: Disabled, E: Enabled (Error), W: Enabled (Warning)
Monitor error- .
. Set the torque judgement value.
Torque judgement value (% 5000
fordue Judg (%) Range: 0 to 5000 (0.0 % to 500.0 %)
Monitor error Select the operation of FP7 MC Unit when the actual speed of
- Actual 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)
Monitor error - When "2 words" is set for "Extend monitor value", set the unit
Actual speed judgement value . for the monitor error actual speed judgement. (Note)
) 0: 0.1 rpm .
unit 0: 0.1 rpm
UM 0325C bit4 1: Command unit/s
Set the actual speed judgement value. (Note)
Extend Monitor error Range
. monitor value | unit
Monitor error
- Actual speed judgement value 5000 1 word 1 rpm 0 to 5000 rpm
UM 0325E-UM 0325F 2 words 0.1 rpm 0 to 6500.0 rpm
Command 2147483647 command
unit/s unit/s

(Note): The values set in these parameters are stored in the unit memory numbers described below the parameter

names.

¢ REFERENCE

e For details of each function of software limit, auxiliary output and monitor
setting, refer to "13 Supplementary Functions".

o For details of the "Extend monitor value” setting, refer to "5.1.2 FP7 MC Unit
Common Settings Parameters".
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5.24 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 0: DOG 9: DOG method 4 (Bas_ed_ on back end)
UM 03260 method 1 3: L!m!t method 1 (L!m!t s!gnal + 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
H . . . 0: Normal Select the near home input logic.
ome posmc_)n proximity logic Open 0: Normal Open (A contact)
UM 03254 bit3 (A contact) 1: Normal Close (B contact)
This parameter is used for selecting the stop-on-contact method
Stop-on-contact torque value 100 as the home return method. It is regarded as a criterion for
(%) (10.0%) judging the home return once the torque value of the servo
UM 0327D e 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
Stop-on-contact iudgment as the home return method. When using the stop-on-contact
tim:(ms) Judg 100 method, it is regarded as a criterion for judging the home return
UM 0327E once this set time has passed after the torque value of the
servo amplifier exceeded the stop-on-contact torque value.
Range: 0 to 10000 (ms)
N e Select the operation direction of home return.
Return direction O: L'”?'t ) 0: Elapsed value decreasing direction (Limit - direction)
UM 03261 direction : ) : L - N
1: Elapsed value increasing direction (Limit + direction)
Return acceleration time (ms) 100 Set the acceleration time when performing the home return.
UM 03262 Range: 0 to 10000 (ms)
Return deceleration time (ms) 100 Set the deceleration time when performing the home return.
UM 03263 Range: 0 to 10000 (ms)
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
UM 03266-lfl)M %3267 100 return operation.
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.
Home coordinates 0 pulse: -2,147,483,648 to 2,147,483,647 pulses
UM 0328E-UM 0328F 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 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

(Note): The values set in these parameters are stored in the unit memory numbers described below the parameter

names.
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n ¢ KEY POINTS

e Itis 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

Acceleration/deceleration pattern
setting
UM 03269 bit1

0: Linear
acceleration/
deceleration

Select the acceleration/deceleration pattern when
performing the JOG operation.

0: Linear acceleration/deceleration

1: S-shaped acceleration/deceleration

JOG acceleration time (ms)
UM 0326A

100

Set the acceleration time when performing the JOG
operation.
Range: 0 to 10000 (ms)

JOG deceleration time (ms)
UM 0326B

100

Set the deceleration time when performing the JOG
operation.
Range: 0 to 10000 (ms)

JOG target speed
UM 0326C-UM 0326D

1000

Set the target speed for performing the JOG operation.
Range: 1 to 2,147,483,647
Any other settings will be errors.

The ranges vary depending on the unit settings as
below.

pulse: 1to 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

JOG operation - Inching
movement
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.

pulse: 1to 2,147,483,647 pulses

pm (0.1pm): 0.1 to 214,748,364.7 um

pum (1um): 1 to 2,147,483,647 ym

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): The values set in these parameters are stored in the unit memory numbers described below the parameter

names.

B Stop function setting

Parameter name Default Description

(Enr;nse),-rgency stop deceleration time 100 Set the deceleration time at the time of emergency stop.
UM 03273 Range: 0 to 10000 (ms)

Limit stop deceleration time (ms) 100 Set the deceleration time at the time of limit stop.

UM 03275 Range: 0 to 10000 (ms)

Error stop deceleration time (ms) 100 Set the deceleration time at the time of error stop.

UM 03277

Range: 0 to 10000 (ms)

(Note): The values set in these parameters are stored in the unit memory numbers described below the parameter

names.




Settings of FP7 MC Unit

Using CMI Tool
B _J-point operation setting
Parameter name Default Description
e Select the acceleration/deceleration pattern when
0: Linear

Operation setting code
UM 03281 bit1

performing the J-point control
0: Linear acceleration/deceleration
1: S-shaped acceleration/deceleration

acceleration/
deceleration

Set the acceleration time when performing the J-point
100 control.
Range: 0 to 10000 (ms)

Acceleration time (ms)
UM 03282

Set the deceleration time when performing the J-point

Deceleration time (ms) 100 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.
Target speed The ran dependi the unit setti bel
1000 ges vary depending on the unit settings as below.
UM 03284-UM 03285 pulse: 1 to 2,147,483,647 pps

um: 1to 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

(Note): 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
¢ Sheets are divided for each axis, and 1000 tables ranging no. 1 to no. 1000 can be set.

¢ By double-clicking an arbitrary axis of the project tree in CMI, the positioning data table
opens.

¢ 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 =3
File Edit View Online Debug Parameter Help
DEEA™ RE, KE, P de
Project free < %| Positioning x T
=+ Project[Untitied] I
L Auis settings Table number Opezation pattern Interpolatien cperation [ st axis (1) Movement 2
Change axis : Ena peint " T
Auxis parameter settings r— Z
1-Synchronous parameter settings — -
Aois 1 : End poins : Linear (Gomposite = T
Ais 2 : End poins : Linear (Gomposite = T
Puds 3 - End point - Linear (Composite s T
Aisd :  Ena poze + Linesr (Composive = T
f—Cam pattern setfings : End point T
-1 Positioning table settings . End poizs . Composize = T
1Group 1JAxis 1,2) : peine : posite =
Pois 3 : End poins : Cowpozite s T
Ais 4 : End poins : Cowpozite s I:
V-Axis 1 - End point - Linear (Composize s T
V-Auis 2 - End point - Linear (Composize = T
V-Axis 3.
: End poins T
VA 4 : End Faln- : Cowpozite s T
|~ Torque limit settings : peins : posite =
| MC common settings 5 : End poins : Cowpozite s T
- EtherCAT communication settings : End poins : Composite s T
& 16-axis type FP7 Motion Gontrol Uni : End poins : Composite s T
: End poins T
: End poins : T -
———— 1]
[Group 1]Axis 1,2 - s 4][V-Axis 1 ]| V-Axis 2] V-Axis 3] Vs 4
Guidance > 3 x
Please select E: End point control, C: Continuance point control, or P: Pass point control.
n
||f‘ destination:Own unit - Siot No. 1] [Position unit:puise | [Speed unit :puise /s | NUM

In the above example, the real axes 1 to 16 and virtual axes 1 to 8 are displayed.

* REFERENCE

e For details of each control, refer to "8 Automatic Operation (Position
Control)".
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Using CMI Tool
B Setting items (Common)
Parameter name Default Description
. . . Select one from the following operation patterns.
Operation pattern E: End point E: End point, C: Continuance point, P: Pass point, J: Speed point
. Select the control method.
Control method I: Increment I Increment, A: Absolute
Input the movement amount (position command value). The
1st axis (L) movement 0 movement amount depends on the unit system specified in the
amount parameter settings. Axis numbers are displayed in (L).
Range: -2147483648 to 2147483647
Acceleration/ L: Linear Select the acceleration/deceleration method.
deceleration type ’ L: Linear, S: S-shaped
Acceleration time (ms) 100 Set the acceleration time. Range: 1 to 10000 (ms)
Deceleration time (ms) 100 Set the deceleration time. Range: 1 to 10000 (ms)
Set the target speed.
Range: 1 to 2,147,483,647
Any other settings will be errors.
Target speed 1000 The ranges vary depending on the unit settings as below.
pulse: 1to 2,147,483,647 pps
um: 1to 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
Dwell time (ms) 0 E-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
Select one from the following operation patterns.
0: Linear 0: Linear (Composite speed)
Interpolation operation (Composite 1: Linear (Major axis speed)
speed) S: Circular (Center point / CW direction)
T: Circular (Center point / CCW direction)
U: Circular (Pass point)
1st axis (L) 0
Movement amount
1st axis (L) 0 Input the movement amount (position command value). The
Auxiliary point auxiliary point is input for the circular interpolation.
2nd axis (m) 0 The axis numbers allocated to interpolation groups are displayed in
Movement amount (L) and (m) in the ascending order from the smaller number.
2nd axis (m) 0
Auxiliary point

5-14




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 (Center point / CW direction / 1st axis feed)

. 0: Linear B: Spiral (Center point / CCW direction / 1st axis feed)
Interpolation (Composite | C: Spiral (Center point / CW direction / 2nd axis feed)
operation speed) 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)
Movement 0
amount
1st axis (L) 0
Auxiliary point
f/lnc;jv:r)’(rllz-r(\;n) 0 Input the movement amount (position command value). The auxiliary point
amount is input for the spiral interpolation.
2nd axis (m The axis numbers allocated to interpolation groups are displayed in (L), (m)
Auini;(:'y (poi)nt 0 and (n) in the ascending order from the smaller number.
3rd axis (n)
Movement 0
amount
3rd axis (n) 0
Auxiliary point
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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).

¢ 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.

¢ 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 )
f [pps] P-point control
P-pointi P-point |
table +  table | Time
T T t [ms]
Start Stop

Positioning*™ |

Table No. Operation pattern Control method 1st axis (1} Movement amount Aceeleration/deceleration type
1 E: End point I:Increment 50000| L: Linmear
2 E: End point I:Increment 100000| L: Linear
3 E: End point n I:Increment n 30000| L: Linmear u

¢ REFERENCE

e For details of each control, refer to "8 Automatic Operation (Position
Control)".
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5.4 Synchronous Parameter and Cam Pattern Settings

5.4 Synchronous Parameter and Cam Pattern Settings

5.41 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.
tree.

Select and double-click the axis for setting the parameters from the project

The synchronous parameter dialog box is displayed.

Control Motion Integrator
File Edit View Online Debug Parameter Help

DESENS, B K P de T,

===

Project tree > 1 x

= Project{Untitied]
5 s settings
t Change axis
Aus parameter settings
;- Synchronous parameter settings
s 1
[ 3

Axi.

Basic Setup

Auds 2
Ao 4
|~ Cam pattern settings
= Positioning table settings
[Group 1]Axs 1,2
Aods 3
Ao 4
- Torque limit settings
- MG common seftings
= EtherCAT communication seings
& 16-axis type FPT Motion Control Ut
&smve_um [MADHT 1105BA1] {1

Slave_002 [MADHT 1108BAT] (|
Slave_D03 [MADHT 1105BA1] (|
L_Stave_004 [MADHT1105BA1] (

Guidance

Electronic gesr setting

Clutch setting

Select the axis and master axis to synchronize
Please select from the following
No synchronous master, Axes 1 to 64, Virtual axes 1 to 32

parameter AXis 3% x T

-eleration stop time

OFF phase ratio
OFF method
OFF slip method

Clutch OFF slip cime

v ¥x

I desfination:Own urit - Slof No.1] [Offine] | NUM

2. Set necessary parameters in accordance with the intended use.

* REFERENCE

For details of the methods of setting parameters related to synchronous

control, refer to "9 Automatic Operation (Synchronous Control)".
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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.

=
¢ PROCEDURE

1. Select "Parameter” > "Cam pattern settings" from the menu bar.

The cam pattern settings dialog box is displayed.

Control Motion Integrator [l o] ==
Fle Edt View Onine Debug Parameter Help
DEH¥NS b@a M 9 de 2
Projectree < W%| Cam pattern settings x
& ProectUntilea)
“Escii'ﬂsism [Resoluton] [ 7024 Number ofcams that can be set [ 64 Number o setiable adjusiment cata [ 1000 [9]./\, Displacement [\ Speed [\ Ac
Ais parameer setings
;- Synchronous parameter settings o
Aois 2 Add
ie2 (It
Aois 4
VA 1
L ais 1 0%
jjgCam pattem sefiings}
- Positioning table setings
[Group 1]Axis 1,2
Axis 3
Asis 4 T
V-Auis 1
Vehois 2
VeAuis 3
Vi 4 (U Tocorvel Number | Stacc phase (4) | Eod phase (3)
| Torque imit settings
- MC common settings
S EMherCAT communication settings
B~ 16-axis type FP7 Motion Control Uni

~x

Cam—

Guidance ~Ix

| [Commication desenation G uni -t o 1] [oine] | Nw

2. Set necessary parameters in accordance with the intended use.

E’KEYPOINTS

e The saved parameter information can be read on CMI.

¢ 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.

1"
* PROCEDURE

1. Select "Debug" > "Check parameters 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 23| Control Motion Integrator ==

4 ‘Q' Error occurred in the following EtherCAT communication setting.
| No error occurred.

Slave setting is not made.

2. Press the [OK] button.

The screen returns to the editing screen of CMI.
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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

o Verifying 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.

N
¢ PROCEDURE

1.

¢ KEY POINTS

Select "Debug” > "Verify" > "File" or "Unit" from the menu bar.

When "File" is selected, the "Select verification file" dialog box is displayed.

When "Unit" is selected, the "Verify - Unit" dialog box is displayed.

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)

Verification result
Verification target.  Own unit - Slot No.1

-Verification content

MC common setting - Matched

Axis information - Matched

Parameter data - Matched

Synchronous parameter - Matched

Cam pattern - Matched

‘ Positioning data - Matched

Verification result - Matched

Verification result ==

Verification target: C:¥FP7CMITest¥FP7MotionCentrelUnitTestProgram.crr

-Verification content

‘ MC common setting - Matched ‘

‘ Axis information - Matched ‘

‘ Parameter data - Matched ‘

Synchronous parameter - Matched ‘

Cam pattern - Matched ‘

Close |

Press the [Close] button.

The screen returns to the editing screen of CMI.

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.

1‘/
* PROCEDURE

1. Select "File" > "Download to Unit" from the menu bar.

A confirmation message is displayed.

Download to Unit [==3w)

Connected to | Own unit - Slot 1: 16-axis type FP7 Motion Control Unit (AFF7TMC16EC)

[ Select Slot | [ Communication settings |

Are you sure you want to download setting data to the unit?

l N (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.

T

2. Confirm the message, and press the [Yes] button.

When the CPU is in RUN mode, the following message is displayed.

Control Maotion Integrator EX

Impossible to execute because the PLC is in RUN mode,
! % 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 E3

. Download to the unit completed successfully,
" The current number of writing to FROM is 2,
Do you execute writing to FROM?
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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.

Control Motion Integrator [#£34]| | Control Motion Integrator (=

.:0:. FROM writing completed successfully. .:0} Download to the unit completed successfully.

Press the [OK] button.

The message for confirming the mode switching of the CPU unit is displayed.

Control Mation Integrator 3

Download to the unit completed successfully.
! The mode of PLC will be changed te RUN from PROG. Continue?

[ ve || Mo

6. Press the [Yes] or [No] button.

H’KEYPOINTS

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.

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.

It is also possible to execute "Online" > "Write to FROM" on CMI.

"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.

Writing to FROM can be performed up to 10000 times. Do not write data to
FROM more than 10000 times.
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Data Transfer to MC Unit and Test Operation

6.1 Before Turning On the Power

System configuration example

Power supply for PLC s

Y

y

®

EthercATS

'
1
[
!
Power supply for I/O device |S !
1
1
!

,—i—e Power supply for AMPI

4: g tr

AMP
2 @@ < >
________ N S R
77777 T,
o - RoNtad B " ity
SD@. " J over limit L1 over limit
© switch switch

B Items to check before turning on the power

No.

Item

Description

Checking connections to
the various devices

Check to make sure the various devices have been connected as
indicated by the design.

Checking the servo
amplifier

Check the wiring of servo amplifier and parameter settings.

Checking the installation of
the safety circuit

Check the connection between the servo amplifier and over limit
switches. Check the installation condition of the over limit switches.
Check if the limit input can be monitored on PLC.

® | ®© 0|6

Checking the procedure
settings for turning on the
power supplies

Check to make sure settings have been entered so that power supplies
are turned on according to the procedure outlined in the section
"Procedure for Turning On the Power" on the next page.

Setting configuration data

Check if the parameters and positioning data are configured in FP7 MC
Unit as designed.

Checking the CPU mode
selection switch

Set the CPU unit to PROG. mode. Setting it in RUN mode can cause
inadvertent operation.

Checking user programs

Create programs to turn off the start request of each operation when
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 ampilifier.

Turn on the power supply for the PLC.

¢ REFERENCE

¢ 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.

Turn off the power supplies for the input and output devices connected to
the PLC.




Data Transfer to MC Unit and Test Operation

6.3 Checking While the Power is ON

6.3.1

Items to Check When the Power is ON

System configuration example

Check each item in the following four major steps.

— —

EthercAT

(el

===
(e

™

AMP

,o__j Over limit Near home
switch switch

; Over limit

switch

P

B Items to check after turning on the power

No. Item Description
Checking the Check if the communication between FP7 MC Unit and Servo Amplifier
@ communication state is performed properly.
Check the connection between the servo amplifier and over limit
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
Checking the near home input. Check the installation condition of the near home input. Check if
@ input 9 the near home input is loaded as the near home input of FP7 MC Unit
P and activated properly by performing JOG operation or home return
operation.
ﬁg?/?:mgirtggi?;agﬂg‘ Check the rotation, moving direction and moving distance by performing
@ Ing c ’ JOG operation or positioning operation.
moving distance.
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6.3 Checking While the Power is ON

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.
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.
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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)

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.
. . Forward Over limit input (+): ON Limit stops, Error occurs.
During JOG operation —— —
Reverse Over limit input (-): ON Limit stops, Error occurs.




6.3 Checking While the Power is ON

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.
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" of the 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

6.4.1 Status Monitor

e The connection state of each axis and input state of external terminals can be monitored.

¢ 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

[E=H EoR =™

Model

Axisz [Groupl
Revisicn

Station address
Connection status

Servo ready

Home positiom proximity

Limitc +

Limit —

During stop

16-axis type FPT Motion Control Unit

During stop

3

During stop

4

During stop

| FROM write count 4
I Firmware version 01.20
Hardware version 01.10

Close
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6.4 Monitor Function of CMI

B 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

Indicates the servo ready status on the servo amplifier side.

Servo ready Ready (Green): Indicates that the servo is ready.

Off (White): Indicates the servo is off.

Indicates the status of the near home input (HOME).

Home position proximity | Near home (Green): Indicates the input is valid.

Off (White): Indicates the input is invalid.

Indicates the status of the limit input. Monitored signals vary according to the settings

Limit + of "Axis parameter settings" of FP7 MC Unit.
— Limit + (Green) or limit - (Green): Indicates the input is enabled.
Limit - Off (White): Indicates the input is disabled.

FROM write count

Indicates the number of times of writing to FROM in FP7 MC Unit. Writing can be
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.

E ¢ KEY POINTS

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/ASB.
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
- Limit switch AGB/A5B
A: Enabled |

Limit +: SI-MON3 (General-purpose monitor input 3)
Limit -: SI-MON4 (General-purpose monitor input 4)
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6.4.2 Data Monitor

The operating state can be monitored.

A /
* PROCEDURE

1. Select "Online" > "Data Monitor" from the menu bar.

The data monitor dialog box is displayed.

Data Monitor

hxis [Group] Ixiz 1[Group 1]

Positioning control

Control mode
Synchronous master axis

Synchronous ocutput

Synchronous state

BAxis 2[Group 1]
Positioning control

Positioning cd

Teble number executing 1
buxiliary output code o
Bepeat count current wvalue o
Repeat count o
Current wvalue o
Unit comversion current valune 0 pulse
Deviation o
Torgue wvalue (%) 0.1
brtual speed 0 rpm

Axis state

During stop

0 rpm

During stop

During st

Error code

Clear errors I Clear errors I Clear erro:
Warning code e e
Clear warning I Clear warning I Clear warni
I — 4

Close

¢ KEY POINTS

e If arecoverable error occurs in FP7 MC Unit, click the [Clear errors] button
to clear the error.

e If awarning occurs in FP7 MC Unit, click [Clear warning] to clear the
warning of FP7 MC Unit.

¢ 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.
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6.4 Monitor Function of CMI

B Monitoring item

Item Description Related
page
Control mode Displays the control mode.
Positioning control / J-point control / Home return / JOG operation
When an axis has been set as master axis, "Master" is displayed.
When an axis has been set as slave axis, the master axis which this axis 9.2 Settings
Synchronous follows is displayed. Example) When the second axis has been set as a for Master
master axis slave axis for the master of first axis, "1 axis" is displayed in the column of 2 and Slave
axes. Axes
For axes that are not used for the synchronous control, "--------" is displayed.
Displays the functions of synchronous operation that have been set for slave
axes.
Svnchronous Gear, Clutch, Cam 9.1
oalt ut Gear+Clutch, Gear+Cam, Clutch+Cam Synchronous
P Gear+Clutch+Cam Control
For axes that are not used for the master axes and synchronous control, "---
----- " is displayed.
Synchronous Displays the states (synchronous/asynchronous) that have been set for
state each axis.
Table number Displays the table number that the positioning data is being executed or has
executing been executed.
8.7 Auxiliary
Auxiliary output When the auxiliary output function is enabled, output code is output within Output C_)(_)de
and Auxiliary
code the range of 0 to 65535.
Output
Contact
Repeat count Displays the current value of the repeat count.
current value 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.

Torque value 13.6.1
(%) Displays the current value of the torque value. Torque

° Judgement
Actual speed 13.6.2 Actual

P Displays the current value of the actual speed. Speed

(rom) Judgement

Axis state

Displays "During operation" or "During stop".
Displays "Error occurs" when an error occurs.

Error code

Displays the latest error code when an error has occurred.
Pressing the "Clear errors" button clears errors.

Warning code

Displays the latest warning code when a warning has occurred.
Pressing the "Clear warning" button clears warnings of FP7 MC Unit.
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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 23

I.-"'_"‘-.I Tool operation will be activated.

' Areyou sure?

=]

2. Press the [Yes] button.

The "Tool operation" dialog box is displayed.

Teool eperation IEI

| Tool operation progress |

Servo QON/OFF...

Home return...

JOG operation...

Teaching...

| |
| l
| Eosionno. |
| l
| l




6.5 Tool Operation Function of CMI

B Type of tool operation

Item Description

Serve . . .

ON/OFF Specify the servo ON/OFF setting for each axis.

Home A home return is performed to the home of the machine coordinates according to the specified
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.

Teaching Controls the axis like JOG operation, and reflects the resulting positioning address on the data

editing screen.

E ¢ KEY POINTS

The unit cannot go into the tool operation while the unit is operated with a
user program.

Operation requests using unit memories (output control area) are disabled
during the tool operation.

If 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.
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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 = =]

| Tool operation progress |

[CJALL

Selected axis ON
Selected axis OFF

- Ikxis 1[Group 1] OFF

Change ON/OEF

ILxis Z[Group 1] OFF Change ON/OFF
Imis 3 OFF Change ON/OFF
Imis 4 OFF Change ON/OFF

3. Select a desired axis, and press the [Change ON/OFF] button.

The state is switched between servo lock and servo free.

Serve ON/OFF = =]

Tool operation progress |

AL

Selected axis ON

Ixis 1[Group 1] o Change ON/OFF -
Selected axis OFFE

Ixis Z2[Group 1] oN Change ON/OQFF

Amis 3 oM Change DN,-‘OFF

Amis 4 OFF Change ON/OFF

4. Confirm the servo ON/OFF states of arbitrary axes, and press the "Exit"
button.

This returns to the "Tool operation" dialog box.
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6.5 Tool Operation Function of CMI

¢ KEY POINTS

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.

The servo-lock or servo-free state before the completion will be kept even
after finishing the tool operation mode.
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6.5.3 JOG Operation with 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.

A ./
¢ PROCEDURE

1. Select "Online" > "Tool Operation” from the menu bar.

The "Tool operation” dialog box is displayed.

Select "JOG operation” from the tool operation dialog box.

The "Tool operation - JOG operation" dialog box is displayed.

Tool Operation - JOG Operation

Tool cperation progress

Lxiz [Groupl

Synchronous master axis

hAxig 1[Group 1]

Synchronous ocutput

Synchronous state

Current walue

-1&

Bxiz 2[Group 1]

&

Current walus update I Current valus update l Current walue updat

Unit pulse pulse pulse
Deviation a 0
JOG target speed 1000 1000 10
Change I Change l Change
Inching movement 1 1
Changs I Change l Change
Inching |:| |:|
+ | + l +
i | l
Lxis state During stop During stop During stop
Error code ———————— ———————— ————————
Clear errors I Clear errors l Clear errors
Warning code - ———————— ——————
Claar warning I Clear warning l Claar warning
Speed rate 100 % 100 % 100 %
Change Speed Rate I Change Speed Rate I Change Speed Rate

4

Exit

3. Press [+] or [-] button in the JOG field.

The JOG operation is executed.

4. Press [Exit] button to terminate the JOG operation.
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6.5 Tool Operation Function of CMI

n ¢ KEY POINTS

e If arecoverable error occurs in FP7 MC Unit, click the [Clear errors] button
to clear the error.

e If awarning occurs in FP7 MC Unit, click [Clear warning] to clear the
warning of FP7 MC Unit.

B Items of dialog box

Item Description e
page

When an axis has been set as master axis, "Master" is displayed.
When an axis has been set as slave axis, the master axis which this axis 9.2 Settings

s follows is displayed. Example) When the second axis has been set as a : 9

ynchronous . ) N o . for Master
; slave axis for the master of first axis, "1 axis" is displayed in the column of 2

master axis axes. and Slave
For axes that are not used for the synchronous control, [- - - - - - ]is Axes
displayed.
The functions of synchronous operation that have been set for slave axes
are displayed.

Synchronous Gear, Clutch, Cam 9.1

output Gear+Clutch, Gear+Cam, Clutch+Cam Synchronous
Gear+Clutch+Cam Control
For axes that are not used for the master axes and synchronous control, [- -
- - - -] is displayed.
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.

Current value

Displays the current value after the unit system conversion. Click [Current
value update] to display the dialog for inputting value to change the preset
value.

13.2 Current
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
(pulse) Unit and the value of the position fed back from the amplifier is stored. For
P virtual axes, [- - -- - - ] is always displayed.
JOG target Monitors and displays the target speed in the JOG operation. Click [Change] | 10.1 Settings
speed to change the target speed for the JOG operation. and
Inching o ] Operations of
The inching movement amount is set. JOG
movement )
Inching Check the box for performing the inching operation. Operation
JOG [+] Click [+] to perform the forward rotation of the JOG operation. ;ga?’ Setting
) . . Operation of
JOG [] Click [-] to perform the reverse rotation of the JOG operation. JOG Inching
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

Pressing the "Clear errors" button clears errors.

Warning code

Displays the latest warning code when a warning has occurred.
Pressing the “Clear warning” 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. Clicking [Change Speed Rate] shows the dialog for
inputting the value.




Data Transfer to MC Unit and Test Operation

6.5.4 Home Return by Tool Operation Function

¢ 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.

¢ You can perform commissioning with CMI before actually starting user programs.

¢ The following procedure is explained on the condition that CMI has already started.

A .’
* 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.

Tool Operation - Heme Return El@
Axis [GCroup] Ihxig 1[Group 1] Ihxig Z[Group 1] BAuig 3
Synchronous master axis - B
Synchronous output ———————— ———————— | mmme————
Synchronous state - B
Current wvalue =18 €

Home coordinates I Home coordinates I Home coordinates
Tnit pulse pulse pulse
Deviation 1] 1]
Home return mode DOG method 1 DOG method 1 D0E method 1
Start I Start I Start
Axis state During stop During stop During stop
Error caode ——————= —— | =
Clear errors I Clear errors I Clear errors
Warning code ———————— -—_ |
Clear warning I Clear warning I Clear warning
Speed rate 100 % 100 % 100 %
Change Speed Rate I Change Speed Rate I Change Speed Rate
4

Exit

3. Click [Start] for the axis to execute the home return.
Execute the home return operation.
4. Press [Exit] button to terminate the home return operation.
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6.5 Tool Operation Function of CMI

‘}E:il ¢ KEY POINTS

e If arecoverable error occurs in FP7 MC Unit, click the [Clear errors] button
to clear the error.

e If awarning occurs in FP7 MC Unit, click [Clear warning] to clear the
warning of FP7 MC Unit.

o This dialog box cannot be closed during the operation.

B Items of dialog box

Current value

Item Description bz
page
When an axis has been set as master axis, "Master" is displayed.
When an axis has been set as slave axis, the master axis which this axis 9.2 Settings
s follows is displayed. Example) When the second axis has been set as a : 9
ynchronous - ) A A . for Master
: slave axis for the master of first axis, "Axis 1" is displayed in the column of
master axis AXiS 2. and Slave
For axes that are not used for the synchronous control, [- - - - - - ]is Axes
displayed.
The functions of synchronous operation that have been set for slave axes
are displayed.
Synchronous Gear, Clutch, Cam 9.1
output Gear+Clutch, Gear+Cam, Clutch+Cam Synchronous
Gear+Clutch+Cam Control
For axes that are not used for the master axes and synchronous control, [- -
- - - -] is displayed.
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.
Displays the current value after the unit system conversion. Click [Home 13.3 Home

position coordinate] to display the dialog box for inputting value to change
the value after home return.

Coordinates

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
(pulse) 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 the operation to start/stop the home return.

- Click [Start] to execute the home return operation. The button name
changes to [Stop].

- Click [Stop] to execute the deceleration stop operation. The button name
changes to [Start].

Axis state

Displays "During operation" or "During stop".
Displays "Error occurs" when an error occurs.
Displays "Warning occurs" when a warning occurs.

Error code

Displays the latest error code when an error has occurred.
Pressing the "Clear errors" button clears errors.

Warning code

Displays the latest warning code when a warning has occurred.
Pressing the "Clear warning" 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
speed rate. Clicking [Change Speed Rate] shows the dialog for inputting the
value.
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6.5.5 Positioning by Tool Operation Function

Specifying a starting table number enables to check if positioning from the starting table
operates properly.

e
¢ 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.

Tool Operation - Positioning EI@
Axisz [Groupl Axis 1[Group 11 [ Axis 2 [Group 11 Bxis 3
synchronous masver axis [T p—
Synchronous ocutput ———————— ———————— ————————
Synchronous state —————— —————— ———————
Repest count current wvalue [+] 0
Bepeat count o o

Change [ Change [ Change
Current value -1€ Ll
Current value update | Current value update | Current value up|
Unit pulse pulse pulse
Deviation o 1
Table number executing 1 1
Start table number 1 1
Change Change [ Change
QOperate QOperate
Ixig otate During stop During stop During stop
Error code —m————m i —m——————
Clear eczozs [ Clear erzors [ Clear erzozs
Warning code —————— ——————— ———————
Clear warning [ Clear warning [ Clear warning
Speed rate 100 % 100 % 100 &
Change Speed Rate [ Change Speed Rate [ Change Speed R
4
Exit

3. Press the [Change] button under the target start table number field.

The starting table no. setting dialog box is displayed.

Input a starting table number.

Press the [Operate] button.

Positioning starts from the specified start table number.

6. Press [Exit] button to terminate the positioning operation.
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B Items of dialog box

Item Description SEENE
page
When an axis has been set as master axis, "Master" is displayed.
When an axis has been set as slave axis, the master axis which this axis 9.2 Settinas
s follows is displayed. Example) When the second axis has been set as a : 9
ynchronous - ) A Am s : for Master
; slave axis for the master of first axis, "Axis 1" is displayed in the column of
master axis AXiS 2. and Slave
For axes that are not used for the synchronous control, [- - - - - - ]is Axes
displayed.
The functions of synchronous operation that have been set for slave axes
are displayed.
Synchronous Gear, Clutch, Cam 9.1
output Gear+Clutch, Gear+Cam, Clutch+Cam Synchronous
Gear+Clutch+Cam Control
For axes that are not used for the master axes and synchronous control, [- -
- - - -] is displayed.
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.
El?r‘:::tt \?;)Illjgt Displays the current value of the repeat count. 8.3 Repeat
Function

Repeat count

Displays the setting value of the repeat count.

Current value

Displays the current value after the unit system conversion. Click [Current
value update] to display the dialog for inputting value to update the current
value.

13.2 Current
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
(pulse) 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 The starting table number for the positioning control.
number Click [Change] to change the starting table number.
Execute the operation to start/stop the home return.
- Click [Operate] to execute the positioning operation. The button name
Operate/Stop changes to [Stop].
- Click [Stop] to execute the deceleration stop operation. The button name
changes to [Operate].
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

Pressing the "Clear errors" button clears errors.

Warning code

Displays the latest warning code when a warning has occurred.
Pressing the "Clear warning" button clears warnings of FP7 MC Unit.

Speed rate

The target speed set in the parameter settings for each axis is regarded as
100 %, and the operation is executed in the specified speed rate. Clicking
[Change Speed Rate] shows the dialog for inputting the value.
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¢ KEY POINTS

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.
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6.5 Tool Operation Function of CMI

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.

N
* PROCEDURE

1. Select "Online" > "Tool Operation” from the menu bar.
The "Tool Operation" dialog box is displayed.

2. Select "Teaching” from the tool operation dialog box.
The "Tool Operation - Teaching" dialog box is displayed.

Tool Operation - Teaching E@
Axis [Croup] Bxiz 1[EGroup 1] Axis 2[Group 11 BExis 3
———— =
Synchroncus output [t R
Synchronous state  [EEEEEEEEEEEE -_ |
Current value -1¢& 5

Current value update | Current value update | Current value updad
Unit pulse pulse pulse
Deviation Q 1
JOG target speed 1000 1000 10|
Changs | Changs I Change
Inching movement 1 1
Change ] Changs I Change
Inching O [
+ ] + l +
JOG
_ ] _ I _
Table number 1 1
Tazching | Tazching | Teaching
Axiz state During stop During stop During stop
Error cade [EEEEEEESEEEEE e
Clear srrors | Clear errors | Clesr errors
Warning code  [EEEEEEEESEESEE e
Clsar warning 1 Clear warning I Clear warning
Speed Tate 100 % 100 % 100 &
Change Speed Rate | Change Speed Rate | Change Speed Bate
L3
Exit
Stop at the positioning point by the JOG operation.
Press the [Teaching] button.
Input 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. Press [Exit] button to terminate the teaching operation.
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B Items of dialog box

Item Description Related page
When an axis has been set as master axis, "Master" is displayed. 9.2 Settings
When an axis has been set as slave axis, the master axis which this axis : 9
Synchronous o ; for Master
; follows is displayed. Example) When the second axis has been set as a slave
master axis . 4 N A : . and Slave
axis for the master of first axis, "Axis 1" is displayed in the column of Axis 2. Axes
For axes that are not used for the synchronous control, [- - - - - - ] is displayed.
The functions of synchronous operation that have been set for slave axes are
displayed.
Synchronous Gear, Clutch, Cam 9.1
output Gear+Clutch, Gear+Cam, Clutch+Cam Synchronous
Gear+Clutch+Cam Control
For axes that are not used for the master axes and synchronous control,
[------ ] is displayed.
The states (synchronous/asynchronous) that have been set for each axis are
Synchronous displayed.
state 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 dialog for inputting value to change the preset
value.

13.2 Current
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

P virtual axes, [------ ]is always displayed.

JOG target Monitors and displays the target speed in the JOG operation. 10.1 Settings

speed Click [Change] to change the target speed for the JOG operation. and

Inchin Operations of

9 The inching movement amount is set. JOG

movement .
Operation

Inching Check the box for performing the inching operation. 10.3 Setting

JOG [+] Click [+] to perform the forward rotation of the JOG operation. and Operation
of JOG

JOG [] Click [-] to perform the reverse rotation of the JOG operation. Inching
Operation

Table number

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 Displays "Error occurs" when an error occurs.
Displays "Warning occurs" when a warning occurs.
Error code Displays the latest error code when an error has occurred.

Pressing 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 JOG operation set in the parameter settings for each
axis is regarded as 100%, and the operation is executed in the specified
speed rate. Clicking [Change Speed Rate] shows the dialog for inputting the
value.
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6.5 Tool Operation Function of CMI

n ¢ KEY POINTS

e If arecoverable error occurs in FP7 MC Unit, click the [Clear errors] button
to clear the error.

e If awarning occurs in FP7 MC Unit, click [Clear warning] to clear the
warning of FP7 MC Unit.

e The control method for the table number that the teaching operation was
performed is automatically changed to “Absolute”.

o 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.
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Creation of 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 1/O refresh.

¢ As exceptions, the "link establishment flag (X0)" for storing the link establishment of network
and "system stop request (Y0)" for stopping the whole system are allocated to the area of
I/O signals (XY).

il D:¥FP7MCSample.fpx - FPWIN GR7S == EcE )
@ Project Edit Find/Replace(s) Comment View Convertia) Online Debug Tools Options Window Help mIE B
DS HI TSt o e E AR R
Project tree Y= A a -
%0 | Display P& english =] [ -/ 201 [ [pisplay comments [Engish = | 1/0 comment
L= ; T T T T T T T T T T T T T T T T T T T T T 7777 =

©-gg PLCIFP7 CPS41E]
. 4® FP7 configuration
i-4F CPU project comment
24 /O comment list

-3 Block comment list

©-Hg Program block (PB-501 steps)
{4y Change execution order
i Initial execution type
(-0 Scan execution type

58 1: Input (x) Control (201 steps)
o 0 2t Servo ON/OFF Control (13 steps)
T8 3: Start enabled control (7 steps)

- 0 4: PositioningControl (42 steps)
T8 5: J0GOperation (67 steps)
#T8 6; HomeReturn (8 steps)

-t g 7: Output (y) Control (163 steps)

.0 Constant period execution type

Irput (¥} control area
77T TSI TSI

deis connect lon conf | rmat {on

2 SR14 Xon

| | [ . R
1} | [T stzouno00s ] s1:upmnmn | weos |
First scan Link estab T 4 T
| o Tishnent onnection snnection
8 Serve lock
4 BT Hon
I I} [ . R
0| — | | { o us ‘m.umnnnm‘sw.umuusu| WR110 }

First scan Lirk estab - -
| OFF | ishment Serva lock Servo lock

Busy

B Configuration of program

Item

Description

Reading from unit
memories UM (input
control area)

Reads information required for confirming states from the unit memories (input
control area) to an arbitrary operation memories (such as internal relay area
WR).

Example) Connection confirmation flag, servo lock flag, busy flag, error
annunciation flag

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.

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
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7.1 How to Create User Programs

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.

SR14 X100 ] sy
— | [ BKMV.US [S1:UM00086]S1:UM00089] WR106 H
Link 116 49-64 116
1stscan OFF  Link Connection Connection Connection
establish- confirmation confirmation confirmation
ment |1 BKMV.US [S1:UM0008A[S1:UM0008D] WR110 H
1S_e1r(\5/o lock 482}(\3/?) lock 1S-S1I§/0 lock @
— BKMV.US [S1:UM00090[S1:UM00095] WR116 [
1-16 Virtual 17-32 1-16
Busy Busy Busy
— BKMV.US |s1:UM000BA]S1:UM000BF] WR158 H
1-16 Virtual 17-32 1-16
Error annunciation Error Error annunciation
= annunciation
R100 R1100 R4060
—1 —oF /] O
Servo ON Axis 1 Axis 1 Servo
R4060 Servo lock ON request
Axis 1 Servo
ON request @
R101 R1100 R4120
— < oF 1 | O
Servo OFF Axis 1 Axis 1 Servo
R4120 Servo lock OFF request
Axis 1 Servo
C FF request )
X100 X104 R1060 R1100 R1580 R110
| |/} | | | | | /| N\ @
I 171 1 1 171 U
Link Tool Axis 1 Axis 1 Axis 1 Error Axis 1 Start | e
E:] establish  operation ~ Connection Servo lock  annunciation enabled E:]
-ment confirmation
R120
—(DF) [ mv.us DT110  [S1:UM00990
Position control Position control  Axis 1 Position
start starting table control starting table
R120 R110 R1160 R4180 @
DF I /| O
Position control Axis 1 Start | Axis 1 Busy Axis 1
start enabled Positioning Start
R4180 <
|
[
Axis 1
Positioning Start
| SR14 X100 i
} | | [ BKMV.US | WR406 | WR409 [S1:UM00186 H
1st scan OFF Link 1-16 Servo ON  49-64 Servo ON  1-16 Servo ON
establish request request request
cment L T 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 [$1:UM00192H
1-16 Positioning  Virtual 17-32 1-16 Positioning

start request Positioning start  start request
request
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Creation of User Programs

7.2 Overview of Programs

7.21 Reading Data From Input Control Area

¢ 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.

¢ 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 |
1st scan Link (12-gr$ nection é%-ﬁr?ectipn gfc;r? nection
OFF establish- confirmation confirmation confirmation
ment L ——— BKMV.US [S1:UM0008A[S1:UM0008D] WR110 H
1-16 49-64 1-16
Servo lock Servo lock Servo lock
— BKMV.US [S1:UM00090[S1:UM00095] WR116 H
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
Operation done ~ Operation done Operation done
— BKMV.US [$1:UM0009C[S1:UM000A1]  WR128 H
1-16 Home Virtual 17-32 1-16 Home
A (] return done Home return return done
—— BKMV.US [S1:UM000BA[S1:UM000BF| WR158 H
I‘IE-‘IG \E/irtual 17-32 I15-16
arr1rr?£nciation arr1|;1urnciation arrﬁgnciation
L1 BKMV.US [s1:umoooco]s1:umooocs] wWR164 H
e Virtual 17-32 116
A annunciation anmunciation annunciation A

¢ REFERENCE

e For details of the configuration and contents of input control area, refer to
"16.4.1 Configuration of Input Control Area" and "16.4.2 List of Input Control
Area Functions".

7-4



7.2 Overview of Programs

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).

¢ 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 @ indicates the control

program of axis no. 1.

SR14 X100
— | [ BKMV.US [S1:UM0008A]S1:UM0008D] WR110 |
1st scan Link 1-16 Servo lock  49-64 Servo 1-16 Servo lock @
OFF establish lock
- -ment [::]
R100 R1100 R4060
— < oF /1 O
Servo ON Axis 1 Axis 1
R4060 Servo lock S;’;’Segt’\‘
Axis 1
Selrsvo ON request @
R101
R1100 R4120
— F—oF )y | O
Servo OFF Axis 1 Axis 1
Servo lock S OFF
R4120 f;‘(’]‘f]est
Axis 1
~ 1 Servo OFF request [}
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 [S$1:UM0018CH
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 Axes Axes
1-16 17-32 33-48 49-64 1-16 17-32
Servo lock UMOO0O8A | UMO0008B | UMO0008C | UMO0008D - -
Servo ON request UMO00186 UMO00187 UMO00188 UMO00189 - -
Servo OFF request UM0018C | UM0018D | UMOO18E | UMO018F - -

(Note 1): Flags or request signals for 16 axes are allocated to each unit memory (1 word) in the above table.

bit no.

15
l‘IIIIII

AXiSNO. 16 o o o o
320 0 0 00
48 ¢ o o o
Gho oo oo

87 0
I‘I‘I HEEN I‘l

e 0 8 e e e e e e
25240 o o o o 017
04140 o o o o ¢33
e575Ge o o o o 049
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Creation of User Programs

7.2.3 Start Enabled Program

¢ 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 H
) 1-16 49-64 1-16
1stscan OFF  Link Connection Connection Connection
establish confirmation confirmation confirmation
-ment L1 BKMV.US [S1:UM0008A[S1:UM0008D] WR110 1
1-16 49-6 1-16
Servo lock Servo lock Servo lock
—— BKMV.US [S$1:UM000BA[S1:UMO00BF| WR158 H
1-16 » Virtual’l7—32_ ) 1-16 o
- Error annunciation Error annunciation Error annuncnatloE::]
X100 X104 R1060 R1100 R1580 R110
| | /I | | | | | /| N\
[ 171 [ 10 171 U
Link Tool Axis 1 Axis 1 Axis 1 Error Axis 1 Start
establish  operation Connection Servo lock annunciation enabled
=] -ment confirmation A
Program of each control (such as positioning control, JOG operation, and home return)

7.24 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.

¢ REFERENCE

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)”.

7-6



7.2 Overview of Programs

7.2.5 Writing Data to Output Control Area

¢ 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).

¢ 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.

P A + REFERENCE

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 | TBKMV.US | WR412 | WR415 [s1:UM0018CH
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 [ WR429 [s1:UuM00198H
1-16 Home return Virtual 17-32 1-16 Home return
start request Home return start start request
— BKMV.US | WR430 [ WR441 [S1:UM0019EH
1-16 JOG Virtual 25-32 1-16 JOG
operation start JOG operation operation start
request start request request
——{ BKMV.US | WR442 | WwR447 [s1:UM001AAH
1-16 Inching Virtual 17-32 1-16 Inching
operation request Inching operation operation request
——— 1 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
—— T BKMV.US [ WR472 | WwR477 [s1:umoo1csH
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

o

e For details of the configuration and contents of output control area, refer to
"16.4.3 Configuration of Output Control Area” and "16.4.4 List of Output
Control Area Functions”.
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Creation of User Programs

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.

¢ 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

o 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.

¢ 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 “MC 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.

Operation The operation of each axis continues.

RUN->PROG. Deceleration | continuance

operation stop Deceleration | Each axis decelerates and stops in a specified
stop deceleration stop time in the current control mode.
Immediate Each axis decelerates and stops in a specified emergency
stop stop deceleration time.
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Automatic Operation (Position Control)

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 pattern

@: Available, -: Not available

Name | Time chart

Operation and application

Repeat

Inter-
pola-
tion

E-point control

® This is a method of control which is
initiated up to an end point, and is
called “E-point control”.

® This method is used for a single-
speed acceleration/deceleration.

P-point control

® This refers to control which passes
through a “Pass Point”, and is called
“P-point control”.

® This method is used for performing
acceleration/deceleration by two-
speed control or more.

® After the P-point control is
performed for a specified movement
amount, it shifts to the E-point
control.

® The last table should be set to E:
End point.

C-point control

® This refers to control which passes
through a “Continuance Point”, and is
called "C-point control”.

® This method is used for performing
two successive single-speed
positioning control with different
target speeds or
acceleration/deceleration times.

® The time taken until the operation
shifts to the next table is specified as
a dwell time.

® The last table should be set to E:
End point.

8-2



8.1 Basic Operation

@: Available, -: Not available

Name | Time chart

Operation and application

Repeat

Inter-
pola-
tion

No speed change
f @

Speed changes
f ®
¢ ®

J-point control

® This refers to control which passes
through a speed point “JOG
Operation Point”, and is called "J-
point control”.

® After the start, it is controlled at
specified speeds.

® Once the J-point positioning
request turns on, the positioning
control (E-point control) starts.

® When the J-point speed change
request is set, the speed changes.

@ J-point positioning start request

@ J-point speed change contact

® The last table should be set to E:
End point.

B Selection of operation patterns

The positioning operation mode is selected in the "Positioning table setting" menu of CMI.

¢ For the E-point control, input settings in one row.

¢ For P-point, C-point and J-point controls, input settings to make the last table to be the E-

point control in combination.

B Control Motion Integrator
File Edit View Onine Debug Parameter Help

¥ e ?

Positioning x |

DE W 3% @ M

Project free - o x

= Project{Untitied]

- Axis seftings
t Change axis

Astis parameter settings
- Synchronous parameter settings

Actis 3 : End
Actis 4

|- Cam pattern settings

& Pasitioning table settings

[Group 11Axis 1.2)

V-Axis 1

V-Axis 2

V-Axis 3

V-AxS 4:

| Torque limit settings

|- MC common settings

- EtherCAT communication settings.

B Settings of J-point control

s 1 : End poins
Axis 2 : End poinc

: End poins
: End point
: End point
Axis 3 : End point
Axis 4 : End point
: End point

: End point

- End point
: End point
G- 16-axis type FP7 Motion Control Uni : End point

(<Ll <l <J<] <] efl<)e] <[ef <] <]<]

¢ 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.

¢ For changing the speed during the J-point control, set the acceleration/deceleration time and
target speed when the speed is changed in the "Axis parameter" menu of CMI.
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Automatic Operation (Position Control)

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

I

|: Ball screw I:

10000 pulses

(-) side (+) side
B Settings

Item Setting example
Operation pattern E: End point
Control method I: Increment

1st axis (L) movement amount 10000 pulses
Acceleration/deceleration type L: Linear
Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms

Target speed 10000 pps

(Note): The (L) in the above table is an axis number.

B Operation diagram
f [ops] A

10000

10000 pulses

Positioning start request

100

100

t [ms]

BUSY flag

Operation done flag

Current value |20000

30000
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8.1 Basic Operation

B Operation of input control/output control signals

¢ 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.

¢ 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.

¢ 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 Axes
1-16 17-32 33-48 49-64 1-16 17-32
Positioning start request UMO00192 UMO00193 UMO00194 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 0
I‘IIIIIII‘I‘IIIIIII‘I

AXISNO. 16 o e o e e9 8 e o oo o o1
32 e e 0 0 025240 0 0 0 o 017
48 e o o o o 041400 o o o o ¢33
Gl o o o o o o5756e o o o o 049
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Automatic Operation (Position Control)

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.

Table 18000 pulses
|: Ball screw I: :I :|
(-) side (+) side
B Settings
Setting example
Item
Table 1 Table 2 Table 3
Operation pattern 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 type L: Linear L: Linear L: Linear
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): The (L) in the above table is an axis number.
B Operation diagram
f [pps] A
20000
10000
5000
Table 1 Table 2 Table 3
5000 10000 3000
pulses pulses pulses -
100 200 150 150 t [ms]
Positioning start request r—l
BUSY flag
Operation done flag
Current value 20000 38000
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8.1 Basic Operation

B Operation of input control/output control signals

¢ 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.

¢ 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.

¢ 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 Axes
1-16 17-32 33-48 49-64 1-16 17-32
Positioning start request UMO00192 UMO00193 UMO00194 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 0
I‘IIIIIII‘I‘IIIIIII‘I

AXISNO. 16 o e o e e9 8 e o oo o o1
32 e e 0 0 025240 0 0 0 o 017
48 e o o o o 041400 o o o o ¢33
Gl o o o o o o5756e o o o o 049
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Automatic Operation (Position Control)

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

I

|: Ball screw I:

18000 pulses

(-) side (+) side
B Settings
Setting example
Item
Table 1 Table 2 Table 3
Operation pattern 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 type | L: Linear L: Linear L: Linear
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): The (L) in the above table is an axis number.
B Operation diagram
f [pps] A
20000
10000
5000
Table 1 Table 2 Table 3
5000 10000 3000
pulses pulses pulses
100 10y Eo> 30 = 150 t [ms]
- — 4—
Positioning start request —l
BUSY flag
Operation done flag
Current value 38000

20000
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8.1 Basic Operation

B Operation of input control/output control signals

¢ 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.

¢ 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.

¢ 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 Axes
1-16 17-32 33-48 49-64 1-16 17-32
Positioning start request UMO00192 UMO00193 UMO00194 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 0
I‘IIIIIII‘I‘IIIIIII‘I

AXISNO. 16 o e o e e9 8 e o oo o o1
32 e e 0 0 025240 0 0 0 o 017
48 e o o o o 041400 o o o o ¢33
Gl o o o o o o5756e o o o o 049
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Automatic Operation (Position Control)

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

ttem Table 1 par‘:l;f“;it:tr as"éit‘:‘ing Table 2 Table 3
Operation pattern J: Speed 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 type | L: Linear — L: Linear L: Linear
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) | — 10 ms — —
J-point target speed — 30000 pps — —
(Note): The (L) in the above table is an axis number.
B Operation diagram
A J-point
parameter
f [pps] B Table 1 | Table2 | Table 3
30000
20000
10000
5000
100 10 20 150 150 t [ms]

Positioning start request

BUSY flag

Operation done flag

J-point speed change request

J-point positioning start request

Current value
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8.1 Basic Operation

B Operation of input control/output control signals

¢ 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.

¢ 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.

¢ 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.

*When a J-point speed change request (corresponding bit allocated to UM001BC to
UMO0O01C1) turns on, the target speed will change. The speed change request will be
enabled at the edge where it turns on.

¢ When a J-point positioning start request (corresponding bit allocated to UM001C2 to
UMO001C7) turns on, the next positioning control will start.

B Allocation of unit memories

Real axis Virtual axis

Signal name Axes Axes Axes Axes Axes Axes

1-16 17-32 33-48 49-64 1-16 17-32
Positioning start request UMO00192 | UMO00193 | UMO00194 | UMO00195 | UMO00196 | UMO00197
BUSY flag UMO00090 | UMO00091 | UMO00092 | UMO00093 | UMO00094 | UMO00095
Operation done flag UMO00096 | UMO00097 | UMO00098 | UMO00099 | UMOOO9A | UMO009B
J-point speed change request | UM0OO1BC | UM0O1BD | UMOO1BE | UMOO1BF | UMOO1CO | UMOO1CH
ﬂe'zﬁzsttp%m”i”g start UM001C2 | UM001C3 | UM0O1C4 | UM001C5 | UM001C6 | UM001C7

(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.

15 87 0
l‘IIIlIII‘I‘IIIIIII‘I

AXISNO. 16 © ¢ ¢ ¢ ¢ 9 G o o o 0 o o 1

bit no.

320 ¢ 0 o 0 025240 0 0 0 o 017
48 e o o o o 4140 o o o o 33
BG4 e o o o o o57560 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.




Automatic Operation (Position Control)

8.2 Interpolation Control

8.21 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

2-axis linear Composite speed Composite speed of 1st axis and 2nd axis
interpolation ' Speed of long axis (Axis of which moving
control Long axis speed

distance is long)

Coordinates of 1st axis and 2nd axis of

Center point/CW direction .
center point

2-axis circular
interpolation Center point/CCW direction
control

Coordinates of 1st axis and 2nd axis of
center point

Coordinates of 1st axis and 2nd axis of
pass point on arc

Pass point

B Positioning table and operation characteristics

¢ When specifying the long axis speed method, the composite speed is faster than the long
axis speed.

¢ 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.

¢ When the control method is increment, for the both center point and pass point, the
increment coordinate from the start point is specified.

¢ When the start point and the operation done point is the same, it performs one circular
operation when using the center point method. However, when using the pass point method,
an error occurs.

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.

¢ REFERENCE

e For details of E-point, P-point, and C-point controls, refer to "8.1.1 Patterns
of Position Control".
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8.2 Interpolation Control

2-axis linear interpolation
(Composite speed specification)

(+) direction

2nd axis

) The composite speed
(Y axis)

can be specified.

(-) direction

(+) direction
1st axis
(X axis)

(-) direction
2-axis circular interpolation
(Center point specification/CW direction)
(+) direction

2nd axis
(Y axis)

| The center position
can be specified.

(-) direction

—» (+) direction
1st axis

(-) direction (X axis)

2-axis circular interpolation
(Pass point specification)
(+) direction

2nd axis
(Y axis)

(-) direction (+) direction
1st axis

(-) direction (X axis)

2-axis linear interpolation

ong axis speed specification
Long peed specificat
(+) direction
2nd axis
(Y axis) .
The axis speed for
the axis to be a long
: axis can be
/ specified.
(-) direction ' 1 > (+) direction
(-) direction 1()s(t:)>(<i§)

2-axis circular interpolation

(Ce

nter point specification/CCW direction)
(+) direction

2nd axis The center position can be specified.
(Y axis)
(-) direction + (+) direction
(-) direction 1st axis

The pass point on an arc can be specified.

(X axis)
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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.

1st axis
(X axis)

10000 pulses

B Settings
Item Setting example Remark
Operation pattern 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 putin (L) and (m).
2nd axis (m) movement amount 5000 pulses ;@ZG’; Ifléfsthcg ﬁ::glra.?/t ;%iglt:t;rr?
2nd axis (m) auxiliary point 0 pulses
Acceleration/deceleration type L: Linear
Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms
Interpolation speed 10000 pps
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8.2 Interpolation Control

B Operation diagram
f[pps] A

Composite speed

10000

100 100 t [ms]

Positioning start request of 1st axis

BUSY flag of 1st axis

BUSY flag of 2nd axis

Operation done flag of 1st axis

Operation done flag of 2nd axis

Current value of 1st axis [20000 30000
Current value of 2nd axis [10000 W 75000

B Operation of input control/output control signals

¢ \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.

¢ 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.

¢ 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.

8-15



Automatic Operation (Position 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)

20000 pulses

Center point
1st axis (X axis): 0
2nd axis (Y axis): 10000

@@ 21 4
(«(((g(ﬂ .(nu(««(«m«(«u

<~ Jtstaxs
X oxi
g‘,l - e
10000 pulses

B Settings

Item Setting example Remark

Operation pattern E: End point

Interpolation operation S: Circular (Pass point/CW direction)

Control method I: Increment

1st axis (L) movement amount 0 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
2nd axis (m) auxiliary point 10000 pulses of an arc.

Acceleration/deceleration type L: Linear

Acceleration time (ms) 100 ms

Deceleration time (ms) 100 ms

Interpolation speed 10000 pps ::zemfy the speed of a tangent of an
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8.2 Interpolation Control

B Operation diagram
f[ops] A

Composite speed

10000

100 100 t [ms]

Positioning start request of 1st axis

BUSY flag of 1st axis

BUSY flag of 2nd axis

Operation done flag of 1st axis

Operation done flag of 2nd axis

Current value of 1st axis |20000 20000
Current value of 2nd axis [10000 W 30000

B Operation of input control/output control signals

¢ 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.

¢ A busy flag (corresponding bit allocated to UM00090 to UM00Q95), which indicates that a
motor is running, will turn on when the positioning control starts, and it will turn off when the
operation completes.

¢ 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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8.2.4 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 Composite speed Composite speed of 1st, 2nd and 3rd axes
interpolation Long axis speed Speed of long axis (Axis of which moving
control 9 P distance is long)
Center point/CW direction/1st axis movement ‘C))(;)icr)];dlnates of 2nd and 3rd axes of center
Center point/CCW direction/1st axis movement g;?];dmates of 2nd and 3rd axes of center
Center point/CW direction/2nd axis movement g;?];dmates of 1st and 3rd axes of center
Center point/CCW direction/2nd axis movement g;?];dmates of 1st and 3rd axes of center
3-axis spiral -
interpolation Center point/CW direction/3rd axis movement g;?];dmates of 1st and 2nd axes of center
control

Center point/CCW direction/3rd axis movement

Coordinates of 1st and 2nd axes of center
point

Pass point/1st axis movement

Coordinates of 2nd and 3rd axes of pass
point on arc

Pass point/2nd axis movement

Coordinates of 1st and 3rd axes of pass
point on arc

Pass point/3rd axis movement

Coordinates of 1st axis and 2nd axis of pass
point on arc

B Positioning table and operation characteristics
¢ When specifying the long axis speed method, the composite speed is faster than the long

axis speed.

¢ 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.

¢ When the control method is increment, for the both center point and pass point, the
increment coordinate from the start point is specified.

¢ When the start point and the operation done point is the same, it performs one circular
operation when using the center point method. However, when using the pass point method,
an error occurs.

¢ 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.

¢ 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.
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8.2 Interpolation Control

P/ A + REFERENCE

¢ For details of the position control patterns, refer to "8.1.1 Patterns of

Position Control".

3-axis linear interpolation
(Composite speed specification)
3rd axis

(+) direction 4 (Z axis)

The composite speed
can be specified.

2nd axis
(Y axis)
1st axis L (+) 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 Srd axis

(Z axis)

2nd axis
(Y axis)

1()S(t:)):iis,s) (+) direction

(+) direction The pass point on an arc can be specifed.

The interpolation speed is the tangential
velocity of arc.

3-axis linear interpolation
(Long axis speed specification)
3rd axis
(+) direction % (Z axis)
The axis speed for
the axis to be a long
axis can be specified.

2nd axis
(Y axis)

(+) direction

1st axis —>
(X axis) e L
-

(+) 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)
1st axis ) direct
(X axis) (+) direction

+) direction
+) The interpolation speed is the tangential
velocity of arc.

(Note): 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).
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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)

5000 pulses

e

T 20000 pulses

1st axis
(X axis)

—_

10000 pulses

2nd axis
(Y axis)
B Settings
Item Setting example Remarks
Operation pattern E: End point
Interpolation operation 0: Linear (Composite speed)
Control method I: Increment
1st axis (L) movement amount 10000 pulses
Ist axis (L) auxiliary point 0 Axis numbers are put in (L), (m) and
2nd axis (m) movement amount 5000 pulses (n).
2nd axis (m) auxiliary point 0 The values of auxiliary points are invalid
3rd axis (n) movement amount 20000 pulses for the linear interpolation.
3rd axis (n) auxiliary point 0
Acceleration/deceleration type L: Linear
Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms
Interpolation speed 10000 pps :}r%e.;cify the speed of a tangent of an
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8.2 Interpolation Control

B Operation diagram

f [pps] A
Composite speed
10000
100 100 t[ms]
Positioning start request of 1st axis [—l

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 |20000 30000
Current value of 2nd axis |10000 W 15000
Current value of 3rd axis IW W 20000

B Operation of input control/output control signals

¢ \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.

¢ 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.

¢ 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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8.2.6 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)

20000 pulses

s

2nd axis
(Y axis)

B Settings

T 5000 pulses

Center point (X axis: 0, Y axis: 10000)

: 10000 pulses

1st axis
(X axis)

Item

Setting example

Remarks

Operation pattern

E: End point

Interpolation operation

E: Spiral (Center

point/CW

direction/3rd axis movement)
Control method I: Increment
1st axis (L) movement amount 0 pulse Axis numbers are put in (L) and (m).
Ist axis (L) auxiliary point 0 pulse For the auxiliary points, specify the
2nd axis (m) movement amount 20000 pulses coordinate (0, 10000) to be the center
2nd axis (m) auxiliary point 10000 pulses of an arc.
3rd axis (n) movement amount 5000 pulses Axis numbers are put in (n).
3rd axis (n) auxiliary point 0 pulse :zze(i;ﬁf;;)rrovement amount of 3rd
Acceleration/deceleration type L: Linear
Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms
Interpolation speed 10000 pps
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8.2 Interpolation Control

B Operation diagram
f [pps] A

Composite speed
10000

100 100 t [ms]

Positioning start request of 1st axis [—l

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 [20000 20000

Current value of 2nd axis |10000 XW 30000
Current value of 3rd axis IW WX 5000

B Operation of input control/output control signals

¢ \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.

¢ 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.

¢ 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

8.3.1 Overview of Repeat Operation

¢ 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

>

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.

\

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.

—>§—§<— Dwell time —J—h— Dwell time
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8.3 Repeat Function

B Setting area for positioning repeat count (Unit memories)

Unit
Axis no.| memory | Name Default | Description
no. (Hex)
Axis 1 UM 009FO0
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 | Positioning VEILE CREEIE
Virtual repeat uo Oor1 Execute only once
axis 1 UM 00A30 | count 2-254 Execute for a specified number of times
255 Execute unlimitedly until performing the stop
Virtual operation
. UM 00A4F
axis 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 1 t Stop

stop request |
Deceleration stop request signal

Busy L
—

Operation done

(Note): 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).

Repeat count N-1 N N+1

/[ p|lPp| P | E

Deceleration 4 t Stop
stop request I

Deceleration stop
request signal

Busy L
—

Operation done
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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 - H
L/ 7
(-) side (+) side
B Settings
Setting example
Item
Table 1 Table 2 Table 3
Operation pattern 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 type | L: Linear L: Linear L: Linear
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 0ms 0ms 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] A

20000

10000

5000 /

100| | 200 150 t [ms]

Positioning start request _,_l
BUSY flag —I | —

Operation done flag

(Note): The above figure shows the case that the dwell time is 0.

B Operation of input control/output control signals

¢ 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.

¢ 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.

¢ 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

8.41 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 available since FP7 MC Unit Ver.1.2.

When increasing the target speed
_—

When decreasing the target speed

® Conditions of use

@: Available, -: Not available

Single axis °
control
Control Interoolation In the case of the synchronous control, the speed can be
method contr%l - changed only for the master axis.
S (Slave axes operate according to the master axis.)
5 ynchronous °
£ control
8 E-point ® - The speed can be changed more than once in one table.
S P-point [ - The speed cannot be changed during the deceleration in
= C-point ° accordance with the stop operation.
g Oberation J-point - - The speed cannot be changed during the deceleration in the C-
pattern point control.
P - The speed cannot be changed during the dwell time in the C-
Repeat control . point control.
- For the J-point control, use “J-point speed change contact” to
change the speed.

JOG Operation

- For the JOG operation, change “JOG operation target speed”
directly to change the speed.

Home Return

B Speed change method

Speed direct

by 1/0.

This is a method in which a desired speed is specified directly and the change is requested

specification The valid range of the function can be selected from two patterns, which are “Active table
only” and “Active table to completion of operation”.
This is a function to change a set speed using a specified ratio (%).
Ratio The_ ch_ange request by I/O is not necessary, and the change is reflected when the set value
specification (ratio) is c.harllged.‘ o . L
(Override) The function is valid for all the positioning operations after the set timing.

The ratio specification also becomes valid when the speed is changed by the speed direct
specification.
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8.4 Target Speed Change Function

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. The "Speed change request" turns on during positioning operation.
* "Speed change reception annunciation" turns on when the speed change is actually started.

* Once the "Speed change request" turns off, the "Speed change reception annunciation" also

turns off.
f A
200000 / \
100000 \ \
t
Change mode selection X Active table only
Change speed X 200000pps
Positioning speed change request I\
Positioning speed change :I

request reception annunciation

(Note 1): The acceleration time to the change speed and the deceleration time from the change speed follow the
setting values of the active table.

(Note 2): The movement amount does not change when the speed change is performed.
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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. i G Name Default Description

no. (Hex)
Axis 1 UM 66941 Area for setting the range of the positioning
Axis 2 UM 66951 o speed change.

Positioning 00H: Active table only
: speed change ) . .
- - function Ho 01H: Active table to E-point (until the
Virtual axis 1 UM 66D41 change mode completion of the operation)
selection When setting any other values, the unit
: : operates as the setting of 00H (Active table

Virtual axis 32 UM 66F31 Oﬁ|y). 9 (
Axis 1 UM 66942 Area for setting a change speed for

- UM 66943 changing the positioning speed.
Axis 2 UM 66952 Set using unit system conversion values.

“UMB6SS3 | positioning Range: 1 t0 2,147,483,647

: speed change U100 Any other settings will be errors.
Virtual axis 1 UM 66D42 function The ranges vary depending on the unit

- UM 66D43 speed value settings as below.

Pulse: 1 to 2,147,483,647 pps

: : um: 1 to 2,147,483,647 um/s
Virtual axis 32 UM 66F32 inch: 0.001 to 2,147,483.647 inch/s

- UM 66F33 degree: 0.001 to 2,147,483.647 rev/s
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8.4 Target Speed Change Function

B Example of operation (1) Speed direct specification, Active table only

Parameter

Setting value

Change mode selection

0000H (Active table only)

Change speed

150,000 (pps)

fh

4

I:; 150,000pps

100,000pps|
1 3 1
't i )
A
A Speed change request turns on.
B Only the speed of the table 1 is changed to 150,000 pps.

C The speeds of the table 2 and 3 do not change.

B Example of operation (2) Speed direct specification, Active table to E-point table
(until the completion of the operation)

Parameter

Setting value

Change mode selection

0001H (Active table to E-point table)

Change speed

150,000 (pps)

ft it
B
[ |
150,000pps / \1’
100,000pps /
1 2 3 1 2 3
t Ll t
A
A Speed change request turns on.
B The speeds of all consecutive tables are changed to 150,000
pps.
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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

100,000pps \— NS
1 2 3 1 2 3 1 2 3
N DN DN _ -
YT YT YT t
Repeat: 1st time Repeat: 2nd time Repeat: 3rd time

U

f A B
150,000pps / —x_ / L { :
100,000pps x— x_
1 2 3 1 2 3 1 2 3
N A A _ -
YT YT YT t
Repeat: 1st time Repeat: 2nd time Repeat: 3rd time

Only the speed of the table 1 in the first repeat period 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.

f[pps] T

Target speed

Positioning speed change
request contact invalid area

>
>

<—> t [ms]

Deceleration time
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8.4 Target Speed Change Function

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.

fﬂ

200,000pps

100,000pps / \ ‘
50,000pps \ \
t
)

Operation speed rate‘ 100(%) 200(%) 50(%) 100(%

(Note 1): The acceleration time to the change speed and the deceleration time from the change speed follow the
setting values of the active table.

(Note 2): The movement amount does not change when the speed change is performed.
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
; o " operation, home return) can be performed at the
Virtual peration specified rate.
axis 1 UM 003C0 speed rate U100 P . .
Range: 0 to 500 (%) (For single axis control)
0 to 200 (%) (For interpolation control)
Virtual
axis 32 UM 003DF
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8.4.4 Sample Program (Target Speed Change)

SR14 X100
—{ BKMV.US [s1:UM00086]S1:UM00089]  WR106 M
f 1-16 49-64 1-16
1st scan Link Connection Connection Connection
OFF  establishment confirmation confirmation confirmation
T BKMV.US [S1:UM0008A[S1:UM0008D] WR110 H
1-16 49-64 1-16
Servo lock Servo lock Servo lock
————— BKMV.US [S1:UM00090]S1:UM00095] WR116 _H
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
Operationdone  Operation done  Operation done

[ BKMV.US [s1:UM000AC[S1:UM000B1] WR144
1-16 Virtual 17-32 1-16
Auxiliary contact  Auxiliary contact Auxiliary contact
———— BKMV.US [$1:UM000BA[S1:UM0O00BF] WR158 M

1-16 Virtual 17-32 1-16
Error annunciation Error annunciation Error annunciation

L—— BKMV.US [s1:UmM00116[S1:UuM0011B] WR250

1-16 Virtual 17-32 1-16
Positioning speed  Positioning speed  Positioning speed
change done change done change done
annunciation annunciation annunciation
7 ]
Servo ON/OFF control program
A ]
X10|O Xl‘l 0|4 RI‘10(|30 R|11(|)0 F\’|15|80 R110
I I/ | 1T LI I/ I W)
Link Tool Axis 1 Axis 1 Servo  Axis 1 Error Axis 1 Start
establishment operation Connection lock annunciation enabled
- confirmation A
R130
— < DF) [ mvuus | Ho  [s1:UuMe6941H

Axis 1 Positioning Axis 1 Positioning
speed change request speed change

mode

L mv.UL [ U2000000 [S1:UM66942H

Axis 1 Positioning
speed change speed

R130 R1160 R2500 R5260
M\

— —oF ) ./} O

Axis 1 Positioning Axis 1 Busy

speed change request Axis 1 Positioning Axis 1 Positioning
R5260 speed change done speed change
annunciation request

Axis 1 Positioning
speed change
request

SR14 X100
—

b—DF———— Mvus [ ut [ DT110 H

1st scan Link Axis 1 Position
OFF establishment control start
R120 table
— —(DF) [ mvus | DbT110 [s1:Umoo990H
i i Axis 1 Position ~ Axis 1 Position control
co:t)::)sl ;taprlzsrgglrest control start table starting table
120 R110 R1160 R4180
% O
contrlstri roquest s 1 Start | s 1 Busy I~y
enabled Positioning
R4180 start request
Axis 1
Positioning start
-2 request (wa]
SR14 X100
F——{BKMV.US | WR406 | WR409 [S1:UM00186H
i 1-16 S ON 49-64 St 1-16 S ON
158'5:‘?" es‘abl‘"'g::m ont reques(tew0 ON requeer;/tO reques?rvo
] BKMV.US | WR412 | WR415 [s1:umM0018CH
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  start request
request
L [BKMV.US| WRs26 | WR531 [s1:UuM001FEH
1-16 Positioning ~ Virtual 17-32 1-16 Positioning
speed change Posll&on;‘ng speed change
request fg;fesf ange  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 available since FP7 MC Unit Ver.1.2.

\
\
\
\
\

t

When increasing the movement amount f
(Change movement amount < Current value)

\

When decreasing the movement amount

(Change movement amount > Current value) S
\\
\ \
\
A »

When decreasing the movement amount F(+) 4
(Change movement amount < Current value)

FC-)

m Conditions of Use
@: Available, -: Not available

Single axis °
control
- - In the case of the synchronous control, the movement amount can be
Control Interpolation )
- changed only for the master axis.
method control ) .
(Slave axes operate according to the master axis.)

Synchronous °

control

E-point [ - The movement amount can be changed more than once in one table.

P-point ° - The movement amount cannot be changed during the deceleration in

o i C-point accordance with the stop operation.

eration i

peﬂtern J-ooint _ -The mo_vement amount cannot be changed during the deceleration in
P the C-point control.

Repeat ° - The movement amount cannot be changed during the dwell time in the
control C-point control.

8-35



Automatic Operation (Position Control)

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. "Change movement amount" in the unit memory is set.
2. The "Movement amount change request" turns on during positioning operation.

* “Movement amount change reception annunciation” turns on when the movement amount
change is actually started.

* Once the “Speed change request” turns off, the “Speed change reception annunciation” also
turns off.

Positionin
movemen
amount
(Before change)
>

100,000pulses

t

Change movement amount X 150,000 pulses
Positioning movement amount l\
change request |—(:|
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

Axis no. il G Name Default | Description
no. (Hex)
Axis 1 UM 6694A
- UM 6694B
) UM 6695A
AXS 2| "M 66958
o Area for setting a change movement amount for
Positioning movement changing the positioning movement amount.
amount change function| HO ]
Virtual axis | UM 66D4A movement amount Range: -1,073,741,823 to 1,073,741,823
1 - UM 66D4B (command unit system)
Virtual axis | UM 66F3A
32 - UM 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 change)

10,000 pulses

Positioning movement
amount (After change)

7,000 pulses

10,000 pulses

=

A
4

P

_———

7,000 pulses\

t

‘ 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 change)

10,000 pulses

Positioning movement amount
(After change)

1,000 pulses

10,000 pulses

F(+) A

=

A
&
1,000 pulses\,

F(-) v

\_/'t

‘ A | Movement amount change request on
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B Example of operation (3) When a continuous table operation is performed

(Increment)
Parameter Setting value
Control method Increment
First table positioning movement amount 5,000 pulses
(Before change)
First table positioning movement amount 8,000 pulses

(After change)

f 45,000 gulse f 8,000\pu|se§/ -
Y |:> B
1 2 1
't 1'
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 a continuous table operation is performed

(Absolute)
Parameter Setting value
Control method Absolute
First table positioning movement amount 5,000 pulses
(Before change)
First table positioning movement amount 8,000 pulses

(After change)

f 45,000 pulse f 8,000 pulses’  /
\ \ o
N N
1 2 1 2
't T
A
A Movement amount change request on
B Because of the absolute setting, the stop position of the table
2 does not change.
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8.5 Movement Amount Change Function

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.

fl

A N N

1 2 3 1 2 3 1 2 3
. A A J >
Y YT YT t
Repeat: 1st time Repeat: 2nd time Repeat: 3rd time
f A
A B
v
1 2 3 1 2 3 1 2 3
g p g o - > ;
Repeat: 1st time Repeat: 2nd time Repeat: 3rd time
A 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 to100%, however, the auxiliary contact turns on the

completion of the operation.
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8.5.3 Sample Program

SR14 X100
—

1stscan OFF  Link

ment

b————{ BKMV.US [s1:UM00086]S1:UM00089] WR106 |

-16 49-64 1-16
Connection Connection Connection
establish- confirmation confirmation confirmation
4' BKMV.US |S1:UM0008A|S1:UM0008D| WR110 |—
1-16 49-64 1-16
Servo lock Servo lock Servo lock
L [ BKMV.US [s1:um00090][s1:UuM00095] WR116
1-16 Virtual 17-32 1-16
BUSY BUSY BUSY
— BKMV.US [S1:UM00096[S1:UuM0009B] WR122 H
1-16 Virtual 17-32° 1-1
Operation Operation Operation
done done done

L [ BKMV.US [s1:um000AC[S1:UM000B1] WR144 |

1-16 Virtual 17-32 1-16
Auxiliary contact Auxiliary contact Auxiliary contact

—— BKMV.US [S1:UM000BA[S1:UMO00BF] WR158

1-16 Error Virtual 17-32 1-16 Error
annunciation Error annunciationannunciation

L BKMV.US [s1:UmM0011C[s1:UM00121]  WR256 H

1-16 Virtual 17-32 1-16
Positioning Positioning Positioning
movement movement movement
amount change amount change amount change
-1 annunciation annunciation annunciation [
Servo ON/OFF control program
A C
X100 X104 R1060 R1100 R1580 R110
| | /l | ] | 1 /] e\
I 171 I 1T 17T U
Link Tool Axis 1 Axis 1 Axis 1 Error Axis 1 Start
establish-  operation Connection Servo lock  annunciation enabled
—1 ment
R130
DF ) [~ mv.sL ] u2000000 [s1:UuM6694AH

Axis 1 Positioning
movement amount
change request

R130

DF

Axis 1 Positioning A

movement amount
chara;e request

R5320

Axis 1 Positioning
movement
amount

SR14 X100
—

1stscan OFF  Link

b—~«DF}>———] mMvus [ Ut [ DT110 H

Axis 1 Positioning

movement
amount change
R1160 R2560 R5320
/| | M)
f S
xis 1 Busy | Axis 1 Positioning Axis 1
movement amount Positioning
change done movement
annunciation amount

Axis 1 Position

Axis 1 Position
control start
request

icontrol start request

R4180

Axis 1 Positioning
Start request

SR14 X100
1stscan OFF  Link
establish
-ment

establishment conttn;\I starting
R1 0 able no.
DF ) [ mvuus | DT110  [s1:umo0990H

I L

Axis 1 Position Axis 1 Start

F———{BKMV.US | WR406 | WR409 [S1:UM00186H

Axis 1 Position ~ Axis 1 Position
control starting C°ngg| starting

le no.
table no.
R110 R1160 R4180
/l M)
I N
Axis 1 Busy Axis 1 Positioning

enabled start request

C

1-16 Servo ON  49-64 Servo  1-16 Servo ON

request ON request request

——BKMV.US | WR412 | WR415 [s1:UuM0018CH
1-16 Servo 49-64 Servo  1-16 Servo OFF
OFF request OFF request  request

——BKMV.US | WR418 [ WR423 [s1:UuM00192H
1-16 Positioning  Virtual 17-32  1-16 Positioning
start request Positioning start request

start request

L IBKMV.US | WR532 [ WR537 [S1:UM00204H

1-16 Positioning Virtual 17-32 1-16 Positioning
movement Positioning movement

amount change movemenht amount change
request amount change  request
request
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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.

H 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.

Dwell time

/

BUSY flag J

Operation done flag

-
o

H 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

/

BUSY flag J I_
l—

Operation done flag

H For C-point control

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

[N AL

—

BUSY flag

Operation done flag
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8.7 Auxiliary Output Code and Auxiliary Output Contact

¢ 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.

¢ The auxiliary output contact and the auxiliary output code can be used by setting the
parameter “auxiliary output mode” of each axis to the With or Delay mode.

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 1/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.
Delay mode The setting of the ratio of turning on the flag in the delay mode is set in the auxiliary output

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.

* NOTES

In the case of the J-point control, the operation in the "Delay mode" is the same as
that in the "With mode".
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8.7 Auxiliary Output Code and Auxiliary Output Contact

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.

¢ 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.

P E
Busy flag ——
Operation done flag
With mode
Auxiliary output code 1H 2H
Auxiliary output  Auxiliary output
ON time ON time
(ms) ‘:‘ (ms)
Auxiliary contact flag
Delay mode
Auxiliary output code 1H 2H
Auxiliary output  Auxiliary output
ON time ON time
(ms) (ms)
Aucxiliary contact flag
Delay rate Delay rate

(%) (%)

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 Programs

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).

¢ Control the Servo ON/OFF.

e Check the condition if the control of each axis can be started.

¢ Set positioning table numbers, check the conditions, and start the positioning operation.

¢ \Write operation results in the unit memories (output control area).

(Note): The sample program on the next page 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

Mark 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.
® Servo ON/OFF control program
® Check required conditions and replace it with the start enabled flag (R110) in the program.

Positioning operation start program

@ Set the repeat count as necessary.
@ @ Specify positioning table numbers.
@ Start the positioning operation.
Write flags to the output control area of the unit memoires (UM) from arbitrary area (WR) where the
® start conditions are written.

Start the positioning operation.
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8.8 Sample Programs

B Sample program

SR14 X100
— | [ BKMV.US [S1:UM00086[S1:UM00089] WR106 H
! 6 7964 16
1stscan OFF _ Link Connection Connection Connection
Establish confirmation confirmation confirmation
-ment L[ BKMV.US [s1:UM0008A[s1:UMo008D]  WR110 H
1-16 49-64 1-16
Servo lock Servo lock Servo lock
- [ BKMV.US [S1:UM00090[S1:UM00095] WR116 H
1-16 Virtual 17-32 1-16
BUSY BUSY BUSY
L[ BKMV.US [S1:UM000BA[S1:UMO00BF] WR158 H
1-16 Error Virtual 17-32 1-16 Error

-1 annunciation Error annunciation annunciation [
Servo ON/OFF control program
|
X100 X104 R1060 R1100 R1580 R110
| | /I | ] | ] | /I e\
I 171 10 1 171 U
Link Tool Axis 1 Axis 1 Axis 1 Error Axis 1 Start
establish  operation Connection ~ Servo lock  annunciation enabled
— 1 -ment confirmation
R120
—DF) [ mvus [ ut | brtio0 H
Position control Axis 1 Repeat
start
R120 count
—(DF) [ mvius | pT100  [st:umoosFolH
Position control Axis 1 Repeat Axis 1 Repeat
start count count
R120
— F—DF) [ mvus | wu | bt110 H
Position control Position
start control
R120 starting table
—(DF) [ mvus | D1110  [S1:UM00990H
Position control Position Axis 1 Position
start control control starting
starting table table
R120 R110 R1160 R4180
( ) M)
Position control DF ! I/I N
start request Axis 1 Start Axis 1 Busy Axis 1
enabled Positioning start
R418|0 request
I
Axis 1
Positioning
— ] start request C
SR14 X100
| | | [ BKMV.US | WR418 WR423  [S1:UM00192H
1st scan OFF Link 1-16 Virtual 17-32 1-16
establish Positioning start ~ Positioning start  Positioning start
-ment request request request
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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.

¢ Unit memory numbers allocated to flags and start requests vary depending on axis numbers.

¢ 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.
Forward ——
When each control Over limit input (-): ON Not executable, Error occurs.
starts Over limit input (+): ON Not executable, Error occurs.
Reverse ——
Over limit input (-): ON Not executable, Error occurs.
When each control is Forward Over limit input (+): ON Deceleration stop, Limit error occurs.
performed Reverse Over limit input (-): ON Deceleration stop, Limit error occurs.
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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.

e 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.
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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.

¢ 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.

.

Axis no. / Table control setting ‘

Select target ’

o !

Setting value No
partial change
Request code: HO080
Read Buffer control read request Request flag: H0001
| ! !
Set ’ Parameter partial change ‘ ’ All parameter settings
v
Write . Request code: H0081
Buffer control write request Request flag: H0001

—— !

Recalculation table specification
Starting number and size

!

Recalculation request : Y7=ON ‘

v

Recalculation done: X7=ON ‘

Recalculate

END
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8.9 Reconstruction of Positioning Data by User Programs

B Recalculation

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 1/O area is on. (Confirm that the
recalculation process is completed.)

(Note): I/0O 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.

i Recalculation |\
Recalculation request processing |_|
)

Recalculation done Reclalculahon processing

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.

¢ REFERENCE

For details of the areas used for rewriting positioning data, refer to "16.7.4.1 Control
Area for Buffer Control" and "16.7.4.2 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 no.| Name Default Description
(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 (Y7)
number turns on.

Range: 1 to 1000

) Reconstructs the positioning data of the table size specified in this
UM 00285 | Recalculation U1 area when the recalculation request (Y7) turns on.
starting table size
Range: 1 to 500

8-49



Automatic Operation (Position Control)

The unit memories used for rewriting positioning data is as follows.

Buffer control area for positioning data

Unit memory

axis no.

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
rewritten to HO by FP7 MC Unit.
UM 06240 Requestflag |, _
control HO0000: Not request
HO0001: Request
Any other settings will be errors.
Set the request code of data control of buffer for positioning data.
Request code HO0080: Read request
UM 06241 control HO HO0081: Write request
Any other settings will be errors.
Stores the response code for the request of the buffer for
R d positioning data.
esponse code
UM 06242 e HO HO000: Complete
HO0001: During processing
HFFOO: Setting value error
Specify the axis number of positioning data to be transferred.
Axi b Range Corresponding axis no.
UM 06243 cc))(;lstrgrm er u1 1to0 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
Start table transferred.
UM 06244 number U1 Range: 1 to 1000
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
Extended Extended positioning table (1) 'l:l/lt;:(:?:: tt:t:(:aslzrti:zmng
ositionin i ’
UM 06246 fable usage uo 150 usage setting Any other settings will be
setting errors.
* When using the extended positioning table;
table nos. 401 to 500 is used as extended table nos. 10,001 to
10,100.
Extended Set transfer axis numbers of positioning data.
positioning Range Corresponding axis no.
table usage —
UM 06247 setting uo 1to 64 Corresponds to the existing axes 1 to 64.
corresponding 65 to 96 Corresponds to the virtual axes 1 to 32.

Any other settings will be errors.
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8.9 Reconstruction of Positioning Data by User Programs

Positioning data setting area

Unit memory

no. (Hex) Default

Name

Description

UM 06248 Control code HO

Set the position setting mode and acceleration/deceleration pattern
for the positioning operation.

bit Name Description

0: Increment mode

0 Control method 1: Absolute mode

0: Linear acceleration/deceleration
1: S-shaped
acceleration/deceleration

Acceleration/deceleration
method

152 | — -

Operation

UM 06249 Patterns

HO

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

HO00: E-point control (End point control)
HO1: P-point control (Pass point control)
HO02: C-point control (Continuance point
control)

HO03: J-point control (Speed point control)
Any other settings will be errors.

Control
7-0
pattern

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)

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)

Interpolation
15-8 )
setting

Any other settings will be errors.

UM 0624A
- UM 0624B

Reserved for
system

Positioning
acceleration u100
time

UM 0624C

Positioning
deceleration u100
time

UM 0624D

Set the acceleration and deceleration time for the positioning
operation.

Range: 0 to 10,000 (ms)

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.
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R Name Default Description
no. (Hex)
In case of the individual operation (no interpolation), it is the target
speed of the corresponding axis. In case of the 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.
Positioning .
UM 0624E target speed 01000 Range: 1 to 2,147,483,647
- UM 0624F (Interpolation Any other settings will be errors.
speed) The ranges vary depending on the unit settings as below.
Pulse: 110 2,147,483,647 pps
um: 1to 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 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.
UM 06250 Positioning The ranges vary depending on the unit settings as below.
~UM 06251 movement KO
amount pulse: -2,147,483,648 to 2,147,483,647 pulse
pum (0.1um): -214,748,364.8 to 214,748,364.7 um
pum (1um): -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
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.
The ranges vary depending on the unit settings as below.
UM 06252 Auxili int | Ko
- UM 06253 uxifiary poin pulse: -2,147,483,648 to 2,147,483,647 pulse
pm (0.1pm): -214,748,364.8 to 214,748,364.7 um
pm (1pm): -2,147,483,648 to 2,147,483,647 um
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
When the positioning operation of this table is finished;
C-point (Continuance The motor stops for the dwell time and
point): the next operation is started.
P-point (Pass point): It is ignored.
UM 06254 Dwell time uo J-point (Speed control): It is 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.
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Unit memory
no. (Hex)

Name

Default

Description

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 or writing the data in accordance with the requests stored in buffers.

e Execute recalculation.

(Note): The sample program on the next page 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

Mark Description

Set the axis number, table number and table size to be rewritten.

@ | @ | Setthe axis number, table number and table size.

(@© | Setthe 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).

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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B Program example
R500

Recalculation
done

— ——DF) [wmvus | ur__ | bptsoo H
Setting value read Axis number
R501 control
— DF ) [ mvus [ ut [ brso1 H
Setting value write Starting table
number
[ mvus |  u [ btso2 H
Table size
R500
—] —~DF >———BKMV.US| DT500 | DT502 |S1:UM06243H
Setting value read Axis number Table size Buffer no.1
control Axis
R501 number
—| < or M
Setting value write
R501
— < DF) [ mvus | Ho [ DT520 H
Setting value write Control code
[ mvus | H1 | brsa1 H
O ti
- o) patern
[ mvuL | utooo | D1526 H
Target speed
[ mvssL | kioooo | DT528 H
M it
- == amount
{ mvus | wo [ brms32 H
Dwell time
[ mvus | wo | bprs33 H
Output code
R501
— —DF ———{BKMV.US] DT520 | DT533 [s1:UM06248H
Setting value write Buffer no.1
Table no. 1
R500
— DF ) [ mvius | Hso  [s1:umo6241
Setting value read Buffer no.1
R501 Request code
—| —(DF) [ mvus | Hel [st:umos241H
Setting value write Buffer no.1
R500 Request code
— H——DF) [ mvuus | HT  [st.Umo6240H
Setting value read Buffer no.1
R501 Request flag
— | DF -
Setting value write
R501
— F—DF/)———/BKMV.US] DT501 | DT502 [S1:UM00284H
Setting value write Starting table Table size 1st axis ‘
number Recalculation start
R501 X107 Y107
— F—(DF») /1 O—
Setting value write Recalculation Recalcula:ion
reques
Y107 done
Recalculation
request
X107
— DF ) [ mvus |  uo  [st:umoo2ssH

1st axis

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.

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. 1to 1000 10001 to 10100
Positioning data setting by Control | Available Impossible settings
Motion Integrator

Positioning data setting by user 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.

which positioning data is
predetermined such as a
movement amount and target
speed.

Characteristics When setting positioning data in When setting positioning data by
advance by Control Motion user programs, the start time of a
Integrator, the start time of an request is shorter than that when
operation is shorter than that when using the extended area.
using the extended area. However, as the recalculation is
performed after starting the
request, the starting time of the
operation is a little bit longer.
Application It is suitable for applications for It is suitable for applications for

which positioning data varies
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.
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The unit memories used for the extended tables are as follows.

Buffer control area for positioning data

Buffer iz
memory Name Default| Description
no.
no. (Hex)

Buffer 1 | UM 06246 Set whether to use the extended positioning table or not.

Buffer 2 UM O0AOCE bit Name Description
Extended Extended positioning 0: Not make the table setting
positioning HO 15-0 1: Make the table setting

tabl tti
Buffer 12 | UM 3121E ;aetitli usage apie usage seting Any other settings will be errors.
9 * When using the extended positioning table;
Buffer 24 | UM 6007E table nos. 401 to 500 is used as extended table nos. 10,001 to
10,100.

Buffer 1 | UM 06247

Buffer 2 | UM OAOCF | Extended Set transfer axis numbers of positioning data.
{'Jotjitioning Range Corresponding axis no.

Buffer 12| UM 3121F saettﬁ'ul;sage uo 1t0 64 Corresponds to the e‘xisting axes 1 to 64.
corresponding 65 to 96 Corresponds to the virtual axes 1 to 32.

: : axis no. Any other settings will be errors.

Buffer 24 | UM 6007F

(Note): for details of the unit memory numbers of each buffer, refer to "16.7.4 Configuration of Positioning Data
Setting Area".
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Positioning data setting area

aggfrseests Name Setting range and description
Set the position setting mode and acceleration/deceleration pattern for the
positioning operation.
bit Name Description
000H Control code 0 Control method 0: Increment mode
1: Absolute mode
Acceleration/deceleration | 0: Linear acceleration/deceleration
1 method 1: S-shaped acceleration/deceleration
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
HOO0: E-point control (End point control)
Control HO1: P-point control (Pass point control)
7-0 pattern HO2: C-point control (Continuance point control)
HO03: 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)
Operation H11: Circular interpolation (Center point/CCW direction)
001H Patterns 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)
| . H52: Spiral interpolation (Center point/CW direction/2nd axis
15-8 nterpolatlon 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.
002H Reserved for
-003H system B
004H Positioning Set the acceleration and deceleration time for the positioning operation.
acceleration time | The goceleration 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.
o Set the acceleration/deceleration time of the control.
005H Posmonln_g _ ; e
deceleration time || _bit Name Description
150 Acceleration time Range: 0 to 10,000 (ms)
Deceleration time | Any other settings will be errors.
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Offset

e Name Description
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.
Positioning bit Name Default Description
006H target speed Range: 1 to 2,147,483,647
-007H (Interpolation Any other settings will be errors.
Speed) Positioning target The_ ranges vary depending on the unit
31.0 | speed 1,000 settings as below.
(Interpolation speed) 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
Set the movement amount for the positioning operation. The interpretation
changes between the increment movement amount and absolute coordinate
depending on the control code setting.
bit Description
Setting range: -2,147,483,648 to 2,147,483,647
008H Positioning The ranges vary depending on the unit settings as below.
movement pulse: -2,147,483,648 to 2,147,483,647 pulse
-009H amount um (0.1um): -214,748,364.8 to 214,748,364.7 ym
31-0 um (1pm): -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
The ranges vary depending on the unit settings as below.
00AH - . pulse: -2,147,483,648 to 2,147,483,647 pulse
_00BH Auxiliary point pm (0.1um): -214,748,364.8 to 214,748,364.7 ym
310 um (1um): -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
Any other settings will be errors. (Max. 31 bits)
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Offset

i s Name Description
After the completion of the positioning operation of this table;
when the mode is C: 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.
00CH Dwell time Whe_,-n the mode is E:_End point, the positioning done contact turns on after
waiting for the dwell time.
bit Name Default Description
. Range: 0 to 32,767 (ms)
15-0 | Dwell time 0 i X
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
00DH Auxiliary output area.
code - -
bit Name Default Description
15-0 | Auxiliary output code 0 Set an arbitrary value.
00EH Reserved for _
-01FH system
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8.10.2 Sample Program (Extended Table)

SR14 X100
— | [ BKMV.US [s1:UM00086]S1:UM00089] WR106 |
6 2964 16
Istscan OFF Lok Comeeaton  commeeion  Contreraden
ment ———— BKMV.US [S1:UM0008A[S1:UM0008D] _WR110__H
1-16 Servo lock ~ 49-64 Servo 1-16 Servo lock
lock
L [ BKMV.US [s1:um00090[S1:umM00095] WR116 H
1-16 BUSY Virtual 17-32 1-16 BUSY
BUSY
T BKMV.US [S1:UM00096[S1:UM0009B] WR122 H
1-16 Operation Virtual 17-32 1-16 Operation
done Operation done  done
L [ BKMV.US [s1:UuM000AC[s1:UM0o00B1] WR144 H
1-16 Auxiliary Virtual 17-32 1-16 Auxiliary
contact Auxiliary contact  contact
L [ BKMV.US [S1:UuM000BA[S1:UM000BF| WR158 H
1-16 Error Virtual 17-32 1-16 Error
annunciation Error annunciation annunciation
A A
Servo ON/OFF control program
A A
X100 X104 R1060 R1100 R1580 R110
| | /l || || | A M\
! 171 LI LI 171 N\
Link Tool Axis 1 Axis 1 Axis 1 Error Axis 1
establish  operation Connection Servo lock  annunciation Start enabled
— 1 -ment confirmation
R140
— DF ) [ mvus | H1  Tst:umos246H
Axis 1 Extended Extended positioning
positioning area table usage setting
control [mvus |  H1  [st:umo6247H
Extended positioning
table usage setting
R141 corresponding axis no
— ——DF) [ mvus | Ho [ br520 H
Axis 1 Extended Control code
positioning
movement [ mvus | Ho | pbms21 H
Operation pattern
[ mvus | uso | bprtsaa K
Positioning
acceleration time
[ mvus | uso [ D525 |
Positioning
deceleration time
[ mvuL T utoooooo | DT526  H
Positioning target
speed
[ mvsL [ k2000000 [ DT528 H
Positioning movement
amount
[ mvst ] ko | bms30 H
Auxiliary point
[ mvus | wo ] brms32 H
Dwell time
[ mvus | wo | D133 H
Auxiliary output code
LI Bkmv.us | DT520 | DT533  [S1:UM09448H
Control code Auxiliary output Control code
code
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=

R141

=

—DF) [ mv.us

[ u10001

[ br110 H

Axis 1 Position
control start

Axis 1 Position control
starting table no.

[ mvus | bT110  [s1:umo0990H
Axis 1 Position  Axis 1 Position
control starting  control starting
table no. table no.
ﬁ141 R110 R11€|50 R4180
y M)
A1 Phstiont DF |__|/' -/
control start Axis 1 Start Axis 1 Busy Axis 1
enabled flag Positioning
R4180 start
Axis 1
Positioning
start
Z A
SR14 X100
| [ | [ BkMv.us | WR406 | WR409 [S1:UM00186H
1st scan OFF Link 1-16 ServoON  49-64 Servo 1-16 Servo ON
establish request ON request request
-ment
——{ BkMv.Us | wRr412 | wRr415 [s1:umo018CH

request

1-16 Servo OFF  49-64 Servo

OFF request

1-16 Servo OFF
request

——{ BKMV.US |

WR418

[ wr423

[s1:umo00192H

start request

1-16 Positioning Virtual 17-32
Positioning start

request

1-16 Positioning
start request
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Automatic Operation (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 A function to turn off an electronic clutch at an arbitrarily specified phase.

OFF
Electronic The operation of the slave axes can be separated from the operation of the master axis by
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
Electronic cam phase of the master axis and outputs cam pulses according to the phase. The cam pattern is
set by CMI.
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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.
Each operating axis will work as a slave axis if master axis settings

Master axis operation M§§§§;§§ 'S
are made for the operating axis.

Electronic gear | Select the use or non-use of the electronic gear. Various electronic
settings gear settings are required if the electronic gear is used.
‘ Phase clutch OFH
Electronic clutch| Select the use or non-use of the electronic clutch. Various
settings electronic cutch settings are required if the electronic clutch is used.
‘ Advance angle
correction
Select the use or non-use of the electronic cam. Various electronic
settings cam settings are required if the electronic cam is used.

Make master axis settings for each operating axis.

In addition, electronic cam pattern settings are required in the case
of using the electronic cam.

Slave axis output
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9.2 Settings for Master and Slave Axes

9.21 Selection of Master Axis and Settings

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 Description
type P
) Use one of them if the master axis needs to be an object of control as well. If a real axis is
Real axis .
used as the master axis, the rest of the real axes can be used as slave axes.
) . It is a virtual axis controlled within FP7 MC Unit. The virtual axis can be used only as the
Virtual axis ; f . A -
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

o Available in any of the following combinations.

Positioning Interpolation o O Real axis + Real axis

axis Virtual axis + Real axis

Virtual axis + Virtual axis

System stop

Emergency

stop O O

Deceleration
Stop sto
function P

. For virtual axes, only the stop by software limit is
Limit stop O A available.
Error stop O O

E’KEYPOINTS

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 The home return of the virtual axis is possible only by data setting.
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9.2 Settings for Master and Slave Axes

9.2.2 Selection of Slave Axes and Settings

B Selection of slave axes
¢ Axes that can be used as slave axes are real axes. Virtual axes can be used only as the

master axis.

o 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.

¢ Unit setting

e Numbers of pulses per revolution

o Movement per revolution

9.2.3 Unit Type and Number of Axes

FP7 MC Unit model number

Number of usable axes

Real axis Virtual axis
AFP7MC16EC Max. 16 axes Max. 8 axes
AFP7MC32EC Max. 32 axes Max. 16 axes
AFP7MCG64EC Max. 64 axes Max. 32 axes
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9.24 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, AFP7TMC16EC (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.

A /
* PROCEDURE

1. Select "Parameter” > "Synchronous parameter settings" > "Axis 2" from the
menu bar.

The "Synchronous parameter Axis 2" window opens.

Project tree - B X Synchronous parameter Axis 2
- Project[20160726A.cmi] AT - .
B Axis setting = =
st ety Py
Axi parameter sefting Basic Setup Deceleration stop method | Lineaz decelecation 1]
= Synchronous parameter setting . .
Deceleration stop time 100|
—Axis 10
s 2 Use | Mot use (]
— Axis 3: Gear ratio numerater 1]
| Asis 4- Electronic cam setting
Gear ratio demominator 1
—Axis 5
[ axis 6 Gear ratic change time 1|
|- Axis 7 Use | Wot usa [ 1]
[ Axis 8: E Clutch OF trigger type I/0 clutch ON request [ ]
—Axis 9
[ Axis 10: Clutch ON edge selection | Level [ ]]
L Axis 11 Cluteh ON method | Direer [-]
| Axis 12 Clutch ON slip method | Slip time specification [
[ Axis 13: Cluten ON alip vime | 1
I Axis 14

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 drop-down list of "Basic setup” > "Synchronous
master axis".

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.

Project tree ~ W'X| / synchronous parameter Axis 2* x ' Synchronous parameter Axis 3 * x ‘
- Project[20160726A cmi] B
Axis setting
Axis change sefting
Avis parameter sefting
S Sunchmnous paramatar satfing,
{— Axis 1
tAx\S 2
Gear ratio mumerator

| i Electronic cam setving

Ads 4 Gear ratic dencminator
| Axis 6 Gear ratic change time
f— Axis 7 Tse
— Auis B: = Clutch ON srigger type
[ s 9 Clutch OF eds lecti
[ s 10 n edge selection
| Axis 11 Clutch OF method
(— Avis 12 Clutch ON slip method | 51ip time specificacien
|- Auts 13 Clucen O slip tims [
L avic 12
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9.3 Start and Cancel of Synchronous Control

9.3.1 Start and Cancel of Synchronous Control

B 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.

o It is possible to operate any slave axes individually while the synchronous state is canceled.

e The synchronous control can be started again with the sync cancel request signal turned off.

e 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

Signal name

Real axis

Virtual axis

Axes
1-16

Axes
17-32

Axes
33-48

Axes
49-64

Axes
1-16

Axes
17-32

Synchronous cancel request
Corresponding bit ON:
Synchronization is canceled.
Corresponding bit OFF:

Synchronization is executed.

UMOO1DA

UM001DB

UMO001DC

UMO001DD

Synchronous cancel active
annunciation
Corresponding bit ON:
Synchronization is being
canceled.

Corresponding bit OFF:
Synchronization is being
processed.

UMO000CC

UMO000CD

UMOOOCE

UMOOOCF

(Note 1): Flags or request signals for 16 axes are allocated to each unit memory (1 word).

bit no.15 87 0
I‘IIIIIII‘I‘IIIIIII‘I
AXISNO. 16 © e ¢ ¢ e9 8 e o o o o o 1
32 e o e 0 0 025240 0 0 o o 017

A8 e o o o o e4140e o o o o ¢33

G4 e o o o o e575Ge o o o o o409
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B Operations while synchronous control is performed/canceled

Operation while

Operation during synchronization synchronization is being
canceled
Operation mode
When requesting When requesting When requesting
operation for master operation for slave operation for
axis axis master/slave axis

Home return operation
is performed on the
master axis.

Home return operation
is not performed on

slave axes. Regardless of master or

Synchronous operation slave axes, home return
Home return is performed in operation are performed

synchronization with only on the axes are so

output from the master requested.

axis.

For performing home
return operation on
slave axes, cancel the
synchronous operation.

The slave axes do not

. Regardless of master or
operate in response to

slave axes, JOG operation

JOG operation operation requests. are performed only on the
The slave axes operate axes are so requested.
in synchronization with
the operation request Regardless of master or
of the master axis. slave axes, positioning
Single axis operation is performed
only on the axes are so
requested.
Interpolation is
Positioning executed upon request
if the master axis is the Interpolation is executed
Interpolation | start axis of upon request if the
axis interpolation. requested axis is the start
The slave axes operate axis of interpolation.

in synchronization with
the master axis.

System stop | All the axes come to a stop regardless of the synchronization settings.

The master axis comes Only axes requested

Emergency Only axes requested
stop to a stop upon request. come to a stop. come to a stop.
The slave axes come The master axis and (All the target axes in
Decelerati toastopin other slave set on the ) rg .
Stop eceleration o . . interpolation operation
function stop synchronization with same master axis come to a stop.)
the master axis. continue operating. P:
- Only axes resulting in a
Limit stop -
The master axis and all the slave axes come to a limit error come to a stop.
stop. inai
Error stop Only axes resulting in an

error come to a stop.

9-8
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9.3.2 Precautions When Canceling or Starting Synchronous Control

B Precautions when canceling synchronous control

¢ The synchronous control can be canceled during the master operation; however, slave axes
will stop immediately.

o It is recommended to cancel the synchronous control after stopping slave axes using the
clutch function.

¢ 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.
¢ Slave axes stop.

* No stop request for slave axes is generated.

o 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.
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Automatic Operation (Synchronous Control)

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 A
Current value
after unit conversion

A
Cam control synchronous master cycle

\
0 \ ! >t
Calcuate the phase based
_|on the current position of
Phase of slave axis #|master axis when starting
synchronous control.

o ——
o~
-

The phase does not change
in the section that the clutch is off.

Synchronous control ]
Y o ey Under synchronous control

[ Cligeh Clutch ON )

9-10



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 clutch OFF method.

Section Procedure| Operation by user programs and unit operation
@ Turn off the slave axis clutch on request by a user program.
@ FP7 MC Unit turns off the slave axis clutch operation annunciation.
Synchronous
canceled ® Turn on the synchronous cancel request by a user program.
FP7 MC Unit cancels the synchronous control when the synchronous cancel active
@ annunciation turns on.
@ Turn off the synchronous state cancel request by a user program.
@ FP7 MC Unit turns off the synchronous cancel active annunciation.
Synchronous
started @ 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.

Master axis output speed \ /

Slave axis output speed

Slave axis clutch ON request (\
ON
Slave axis clutch operation annunciation \A \
Synchronous cancel request
OFF 1
. o ON
Synchronous cancel active annunciation ((

Slave axis BUSY

Under Synchronous Under
synchronous control synchronous
control canceled control
¢ > ¢ > ¢ >
Slip time Slip time

—> —

ON

OFF AN

OFF

ON

N
!
\

OFF

OFF




Automatic Operation (Synchronous Control)

m /O allocation

Signal name Real axis Virtual axis
Axes Axes Axes Axes Axes Axes
116 17-32 33-48 49-64 116 17-32

Synchronous cancel UMOO1DA | UMO0O1DB | UMO001DC | UMO001DD ; ;

request

Synchronous cancel UMO0OCC | UMO0OOCD | UMOOOCE | UMOOOCF - -

active annunciation

Slave axis BUSY UMO00090 | UMO00091 | UMO0092 | UMO0093 | UMO00094 | UMO0095

(?c')an‘;e axis operation UMO00096 | UMO00097 | UMO0098 | UMO0099 | UMOOO9A | UMO009B

B Operation when selecting "Level" for the clutch ON edge selection

o If the "slave 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
0 Slip time
—
Master axis output speed
>t
Slave axis output speed
>t
. ON
Slave axis clutch ON request N
OFF ® \
ON N
Slave axis clutch operation annunciation OFF
ON
Synchronous cancel request OFF L}_
. e ON
Synchronous cancel active annunciation OFF
ON
Slave axis BUSY
OFF

@ 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
t Slip time Slip time
— —>

Master axis output speed

Slave axis output speed (D

ON
Slave axis clutch ON request J:
OFF 3

. . - ON L
Slave axis clutch operation annunciation @ \>

OFF

ON

Synchronous cancel request
OFF -

. L L ON
Synchronous cancel active annunciation OFF

Slave axis BUSY
OFF

@ 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).

@ Slave axes start the operation by the slave axis clutch ON request.

m /O allocation

Signal name Real axis Virtual axis
Axes Axes Axes Axes Axes Axes
1-16 17-32 33-48 49-64 1-16 17-32

Synchronous cancel

UMOO1DA UM001DB UM001DC UM001DD - -
request

Synchronous cancel
active annunciation

Slave axis BUSY UMO00090 UMO00091 UM00092 UMO00093 UMO00094 UMO00095

Slave axis operation
done

uUMO00o0CC UMO000CD UMOOOCE UMOOOCF - -

UMO00096 UMO00097 UMO00098 UMO00099 UMOO09A UMO0009B

(Note 1): The I/0O numbers in the above table show relative addresses based on the base word number. The /O
numbers actually used vary according to the slot number where the unit is installed and the starting word
number.
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Automatic Operation (Synchronous Control)

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.

Gear ratio numerator

Master axis
operation Output speed = Input speed  x - -
(Speed after gear change)  (Information on master axis speed) Gear ratio denominator

Speed [V]  Output d
P (V1" Output spee Gear ratio: Set to 2x

Input speed

Time [T]
- Speed [V
Electronic gear peed M Inputspeed  Gear ratio: Set to 0.5x
output
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.

¢ 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.
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9.4 Electronic Gear Function

9.4.2 Types and Contents of Setting Parameters

For using the electronic gear, set the following parameters in the "Synchronous parameter
settings" menu.

Contral Motion Integrator |[E=R[ECR(F>=

File Edit View Onine Debug Parameter Help

DEEH2Y @ MNEe ¥ de ?

Project free

- Projeci{Untitied]
Axis setting
tAx\s change setting
Axis parameter setings
Synchronous parameter seftings

Axis 2:
s 1]
Axis 3
Axis 4

Axis 5

v B x|/ 'synchronous parameterAxis1*x 7

Not use

Clatch ON trigger type [ 1/0 clucch o8 zaquest

Parameter name Default Description

Electronic gear
setting - Use

Select the operation of the electronic gear function.
Use / Not use

Not use 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 1

Determines the gear ratio of the electronic gear.
Electronic gear ratio is determined by the following formula.

Gear ratio
denominator

Output speed of electronic gear = Operating speed of master axis x
1 (Gear ratio numerator/Gear ratio denominator)

Setting range: U1 to U2147483647

time

Gear ratio change

The time required to change the current gear ratio to a new gear ratio if
1 the new gear ratio is set for the electronic gear in operation.

Setting range: U1 to U10000 (ms)

¢ KEY POINTS

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.
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Automatic Operation (Synchronous Control)

9.4.3 Gear Ratio Changes while in Operation

B Precautions for gear ratio changes while the positioning unit is in operation
o If the gear ratio is changed with a new gear ratio while the electronic gear is in operation, the
new gear ratio will be effective with an elapse of a preset gear change time.

o If the gear ratio change time is 1, the gear ratio will be changed at an
acceleration/deceleration time of 0.

¢ 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 ‘[V] Gear ratio change time Gear ratio change time
(1 ms) (100 ms)
Input speed
Output speed
N
» Time [T]
Gear ratio change request signal —| —| >
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. Gear ratio change

e Change the gear ratio numerator and denominator of the electronic gear in the setting area
for the electronic gear.

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.

¢ This signal becomes enabled by the "edge type" operation. Starts the gear ratio change
triggered by the gear ratio change request signal turned on.

¢ Turn off the gear ratio change request signal after changing the gear ratio.
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9.4 Electronic Gear Function

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 UMOO01EQ UMOO1E1 UMOO1E2 UMOO1E3
Slave axis gear ratio change UMO000D2 UMO000D3 UMO00D4 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 87 0

AXis no. 16 @ © ¢ ¢ ¢ 60 8 o ¢ o o o o 1
32 ¢ 0 0 0 0252/ 0 o o o o 017
48 @ o o o o 04140 o o o o ¢33
G4 o © o o o 57550 o o o o o490

¢ REFERENCE

o For details of gear ratio setting area, refer to "16.8.3 Electronic Gear Setting
Area".




Automatic Operation (Synchronous Control)

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]
A

[ Electronic gear ] Input speed

output
i Output speed

= Time [T]

ON
Clutch

4

Electronic clutch
output

1
Synchronized Stop

¢ Keep in mind that the slave axes may come to a sudden stop if the clutch is
disengaged while making a gear ratio change.

H’KEYPOINTS

e The electronic clutch is by default disengaged. Be sure to engage the
electronic clutch in response to the operation.




9.5 Electronic Clutch Function

9.5.2 Types and Contents of Setting Parameters

For using the electronic clutch, set the following parameters in the "Synchronous parameter

settings" menu.

B4 Control Moticon Integrator

File Edit View Onlne Debug Parameter Help

DEE™MY m X O s

Project tree - & x

= Project[Untitied]
- Axis settings
Change axis
Axis parameter seitings
- Synchronous parameter settings
Axis 1
.o ]
Axis 2
Axis 4
(—Cam patiern setiings
(=~ Positioning table setfings
[Group 1]Axis 1,2
Axis 3
Axis 4
|- Torque limit settings
(- MC common settings
- EtherCAT communication settings
& 16-axis type FPT Motion Contral Ur

Clutch setting

Clutch ON trigger type
Clutch ON edge selection
Clutch ON methad
Clutch ON slip method
ON slip vime
OF slip curve selection
OFF © type
lection
OFF phase ratio
Clutch OFF method

Clutch OFF slip method

L

1/0 clusch ON request

Level

Direct

[ Grmmim miem oes

o=

1/0 clusch OFF request

Dissbled

Direct

0. 008.8000

[[Specizy =tip vime

[E=HECH =xE)

/' Synchronous parameter Axis 3* x %

Slave_002 [MADHT1105BA1] (|
Slave_003 [MADHT1105BA1] (|

[Eswaveiom [MADHT1105BA1] (|
L Slave_004 [MADHT1105BA1] (|

Electrenic cam setving

Clutch OFF slip time

Clutch OFF slip curve selection

s master period

pattern number to use

Cam stroke

Rdvance angle correction cperation sevting

Guidance ~ I x
Configure the synchrenous output function and clutch operation settings.
Please select from the following
Not use, Use
w »
| [C i Swn unit - Siot No1 | | UM
Parameter name Description

Clutch setting - Use

Select the operation of the electronic clutch function.
Use / Not use

Trigger type Set an I/O clutch ON request as a trigger to be detected.
. Select "Level", "Leading edge" or "Trailing edge" for the method of detecting
Edge selection trigger signals.
Clutch Method Select "Direct" or "Slip" for the engagement of the clutch.
utc
ON Slip method Select "Slip time specification".
Slio time If "Slip" is selected, set the slip time.
P Range: 1 to 10000 ms
Slip curve Select "Linear".
selection
. Select "I/O clutch OFF request" or "Phase after 1/O clutch" as a trigger to be
Trigger type detected.
Edge selection S_elect Dlsabled , "Leading edge" or "Trailing edge" for the method of detecting
trigger signals.
Set the ratio for the phase at which the clutch turns off when selecting "Phase
Phase ratio after 1/0 clutch" for the clutch trigger type.
Clutch Range: 0 to 99 (%)
OFF Method Select "Direct" or "Slip" for the engagement of the clutch.
Slip method Select “Slip time specification”.
Slio time If "Slip" is selected, set the slip time.
P Range: 1 to 10000 ms
Slip curve Select "Linear".
selection

(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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Automatic Operation (Synchronous Control)

¢ KEY POINTS

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.

The mode (/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".
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9.5 Electronic Clutch 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.
Slave axis clutch *The ;Iav_e fiXiS clytch OFF rquest signal is not used._V\(hen_the edge
ON request selection is "Level", the slave axis clutch OFF request is invalid.
ON I Clutch is connected (ON) by detecting the leading edge of the "slave axis
OFF clutch ON request” signal.
ON 1 Clutch is connected (ON) by detecting the trailing edge of the "slave axis
OFFom clutch ON request" signal.
Invalid The clutch control by the "slave axis clutch OFF request" is not performed.
ON oo

Slave axis clutch

OFF request

OFF

Clutch is disconnected (OFF) by detecting the leading edge of the "slave
axis clutch OFF request" signal.

ON
OFF~

Clutch is disconnected (OFF) by detecting the trailing edge of the "slave
axis clutch OFF request" signal.

Master axis operation

Slave axis operation

Clutch ON request

Clutch OFF request

Clutch operation annunciation

iah

T
(

N

d
1

(Note): 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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Automatic Operation (Synchronous Control)

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 UMO01ED UMOO1EE UMOO1EF
Slave axis clutch operation annunciation UMO000D8 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

AXiSNO. 16 ¢ o o o

87 0

I‘I I‘I‘I |||||‘|
R EEEEERE

320 0 e 0 e 025240 0 0 0 o 017
48 e o o o o 04140 o o o o 033
G4 o o o o e o57560 o o o o o409
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9.5 Electronic Clutch Function

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.

B 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.

f [pps] “
Electronic

gear output
[Axis 1]

Target speed Master axis
operation

[Virtual axis]

g

t [ms]

First Second Second
acceleration time deceleration time deceleration time

Clutch ON slip time
(UMB3F73)

Clutch OFF slip time
(UMB3F83) :X 100

50

Synchronous setting request ON
(UM001D4) OFF

Positioning start request ON
(UM00192) OFF “

Busy ON

Y
(UM00090) opf | Busy |
Operation done ON
P (UMO00096) ofFp | Operation done

Synchronous cancel request ON
(UM001DA) OFF Under synchronous control | Synchronous

control

canceled

Slave axis clutch ON request ON ﬂ
(UMOO1E6) OFF

Slave axis clutch OFF request ON ﬂ
(UMOOTEC) opf

Slave axis clutch

operation annunciation ON '
P (UMO000D8) off I Clutch connected | Clutch disconnected
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Automatic Operation (Synchronous Control)

H Slip method

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.

f[pps] “

Electronic
gear output

[Axis 1] Master axis

\ operation
[Virtual axis]

Target speed

»

t [ms]

- e
Clutch ON Clutch GFF
slip time slip time

50ms 100ms

Clutch ON slip time
(UMB3F73) :x

Clutch OFF slip time
(UM6§F83) :x 100

Synchronous setting request ON
(UM001D4) OFF _ﬂ

Positioning start request ON
(UM00192) off “

y ON
)

Bus
(UM00090) opp I Busy I_

Operation done ON
P (UM00096) OFF | Operation done

Synchronous cancel request ON
(UMOO01DA) OFF Under synchronous control | Synchronous

control

canceled

Slave axis clutch ON request ON ﬂ
(UMOOTE®) opf

Slave axis clutch OFF request ON ﬂ
(UMOOTEC) pp

Slave axis clutch

operation annunciation ON '
p (UM000D8) OFF I Clutch connected ‘ Clutch disconnected
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9.5 Electronic Clutch Function

9.5.5 Phase Specification Clutch OFF Function

B What is phase specification clutch OFF function?

¢ 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.

o 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 1/O signal, the clutch off operation will be executed
regardless of phase.

Current value

Master axis /
Current value after
unit conversion
» t
IO Y clutch ON ON
request OFF
Clutch request is OFF
Comnected Clutch is OFF. >
1/0 X clutch onnecte o5 & =
connection  pigeonnected — = Lal}
state annunciation
Phase A
100%(0%)
Phase after clutch
control 50%
0% »t

s )
(e.g. L:\L;?a?;q:utter) 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 I/O signal.

Current value

Master axis
Current value after
unit conversion

IO Y clutch ON ON
request OFF " I
It does not turn OFF until
< the phase after clutch control >
reaches the set value.

Connected =
/0 X clutch G = G
connection . . Disconnected - -
state annunciation

Phase A&
100%(0%) K
Phase after clutch
control 50% Clutch OFF setting phase
0% y >t

Slave axis é) (@ «®

(e.g. Rotary cutter)

(Note 1): The above figure shows the case that the both clutch ON request and OFF request are set to "Level". Also,
either "Leading edge" or "Trailing edge" can be selected.

(Note 2): The above figure shows the case that the clutch off setting ratio is set to “0%”. It can be set to 0 to 99%.
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B Clutch OFF method (Slip)

When setting "Slip" for the clutch OFF method, the deceleration stop is performed after a

specified slip time from the time that the phase reaches the clutch off setting ratio
motors at the phase of a set ratio, set the cluich OFF method to "Direct".

Current value &

Master axis
Current value after
unit conversion

\4
-

1/0'Y clutch ON ON

request OFF
110 X clutch Connected - ==

i ] i
connection ... Disconnected - .
state annunciation

Phase A
Clut_ch OFF f\

Phase after setting phase P S Stop (disconnect) the clutch shifted
clutch control Slip time by the slip for the set phase.

»t

B Precautions for operation characteristics

. To stop the

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
set phase.

Current value 4

Master axis
Current value after A
unit conversion

M Cam control
synchronous
W master cycle

\4
I

IO Y clutch ON ON
request OFF
/0 X clutch Connected = ~ 5
connection  pigeonnected = e
state annunciation
Phase “4_ O clutch OFF _piq  Next cycle ——»
detection cycle
Phase after
clutch control  Clutch OFF

setting phase \

Clutch OFF
When the clutch OFF signal was detected, ute

the phase already exceeds the set phase.

reaches the
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9.6 Electronic Cam Function

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]

Electronic clutch 1 -
output _—
* > Time [T]
Input axis
phase
A
> Time [T]
‘ Output axis
displacement
A
[ Slave axis output] o~
> Time [T]

e

H 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.

1o0%

______________________________________________________

____________________________________________________

IS

--------------------------------------------------------

--------------------------------------------------------

-100%
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B Cam pattern specifications

Setting item

Specifications

Resolution

1024, 2048, 4096, 8192, 16384, 32768

No. of cam patterns

AFP7MC16EC AFP7MC32EC AFP7MC64EC
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 %/cycle, 20 sections max.

Displacement setting

100 % setting

Cam curve

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 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

Adjustment function

Function to adjust the displacement of desired point data: Max. 1,000 points (in units of
cam data)

Shift function

Phase shift in created cam data: 0 to 100%

Display

Displacement / Speed / Acceleration / Jerk
The display can be changed arbitrarily by the check box of CMI.

E’KEYPOINTS

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".
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9.6 Electronic Cam 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.

Use [~]
Cam comtrol sychronous master period 1
Cam pattern number to use 1
Cam stroke 1
Electronic cam setting
Advence angle correction operation setting E
Adwvance angle correction reference amount o
Advence angle correction reference spesd 100
Advence angle correction parameter change time 100 -

Parameter name Default Description

Select the operation of the electronic cam. When selecting “Not use”, the
electronic cam function does not operate and the output from the
electronic clutch is output.

Use / Not use

Electronic cam setting -

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.

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
correction operation Not 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.
Reference speed 100 The ranges vary depending on the unit settings as below.

Pulse: 1to0 2,147,483,647 pps

um: 1to 2,147,483,647 uym/s

inch: 0.001 to 2,147,483.647 inch/s
degree: 0.001 to 2,147,483.647 rev/s

Parameter change

time 100 Range: 1 to 10000 ms

(Note 1): The advance angle correction function is available since FP7 MC Unit Ver.1.20.
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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 patter 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.

Cam pattern settings x |

- X

1024  Mumber of cams that can be set 64  Mumber of settable adjustment data | 1000

7\ Displacement  [7] /™ Speed [O] 7\ At

-Cam —

100%

0%

-100%

B Resolution setting

QUWEVERN Interval Number — Start phase (%) End phase (%)

Displacement

Cam curve

Press the [Resolution] button on the Cam Pattern screen. The Resolution Settings screen will

be displayed. Select the desired resolution and press the [OK] button.

Resolution setting

Resolution

Number of cams that canbe set |64

Cam setting range
Resolution

AFP7MC16EC AFP7MC32EC AFP7MC64EC
1024, 2048, 4096, 8192 1to 64 1to0 128 1 to 256
16384 1to0 32 1 to 64 1to 128
32768 1to 16 1to 32 1to 64
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n ¢ KEY POINTS

o 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 ==

(@ The number of cams exceed the upper limit with the specified
W resolution.

B Making/duplicating new cam pattern

The Cam no. Selection screen is displayed by pressing the [Add] button from the Cam field.
Select the desired can number and press the [OK] button.

Add New Cam (=3

Cam No.

Cam patterns can be copied. Press the "Copy" button and select the cam pattern numbers of
copy destination and copy source.

Copy Cam =

Copy source: 1

Copy destination:

For changing the cam number, press the "Change" button and select a cam number after the
change.

Change Cam No. =

Cam No.

(Note): Cam pattern numbers that have been already set cannot be set.

9-31



Automatic Operation (Synchronous Control)

B Cam pattern setting

Press the "Insert" button from the "Section" field. Set the start phase, and press 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.

Insert Section [

Settable range(D.000% to 99.902%)

| oK |[ Cancel ]

The background of the selected sections is displayed in white, and the background of the
unselected sections is displayed in gray.

-Cam —
[ Add 100% )
:

0%

-100%

0% 50% 100%

—| cami |

Displacement

-Section — IRt Start phase (%) End phase (%)

@ 0.0000000 25.0000000 100.0000000| One-dwell cycloidal m=1
25.0000000 &0.0000000 0.0000000| One-dwell trapecloid
&0.0000000 76.0000000 -100.0000000| Simple harmonic motion n
75_0000000 0_0000000 0_0000000| Asymmetric modified trapezoid n

shift |
Adjust |

* NOTES

The start phase may not be a specified phase value due to the relation with resolution.
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B Edit of cam table

Data of created cam tables is edited.

Set the following items in each set section;
- Start phase (%)

- Displacement (%)
- Cam curve

The cam curve changes according to the settings.

~Cam ——
[ ]

Displacemsent

-Section —

Insert |

End phase (%)

0.0000000 25.0000000 100.0000000| One-dwell cycloidal m=1
25.0000000 50.0000000 0.0000000| One-dwell trapecloid
£0.0000000 75.0000000 -100.0000000 Simple harmeonic motion

(<] <](<]<]

Shift | 75.0000000 0.0000000 0.0000000| Asymmetric modified trapezeoid
Adjust |

B ¢ KEY POINTS

e The end phase cannot be set. The end phase is automatically changed
when changing the start phase.

o 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.
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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 Description

Displacement This is set in the cam table.

Speed The operation speed of the cam table with a set displacement amount is displayed by relative

P values.

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.

Jerk It is obtained by differentiating acceleration by a time. It indicates a rate of change of
acceleration.

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.

U, Displacement T\ Speed U, Acceleration Jerk

-Cam ——
Add ] 100%

.

o

-100% ! 1 i = ' | +
0% 50% 100%

-| Cam1 |

SUWEVERN  Trnterval Number — Start phase (%) End phase (%) Displacement

Insert 0.0000000 25.0000000 100.0000000| One-dwell cycloid, m=1
Delete
Shift
Adjust

25.0000000 50.0000000 0.0000000| One-dwell trapecloid

o “I"‘

500000000 75.0000000 -100.0000000 | Simple harmonic ]
75.0000000 0.0000000 0.0000000| Asymmetrical modified trapezeid [v]
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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 a 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.

Cam curve adjustment =N =R~

Phase Control Displacemen [l E
25.0000000 25€ 100.0000000
25.0578563 257 55.5595387
25.1553125 258 55.5595059%
25.2525€88 i1 55.55834€8
25_3806250 2&0 55_35360847
25_4BB2813 el 55.55236€11
25.5855375 282 95.586€8175
25_€B35538 Ze3 55.5750555
25.7812500 2e4 95.5e88580
25.8785063 285 55.5557458
25.57656€25 ZEE 55.5334351
2&.0742188 g7 55.5135572
2&.1718750 2&8 55.8955044
Z&_2€635313 2€9 55 _868045%%
26_3671875 270 55.8357333
Z€.46408438 271 95.7386647
2E.5€25000 272 55.756565€
ZE.€€01563 273 95.70916e98
2€.7578125 274 55.6562238
2&.8554€88 z78 55.5574875
26_5531250 7€ 33 _532734¢€
27.0507813 277 55_4£17534
27_.1484375 278 53.3843472
27_2480538 275 55.3003345
27.3437500 280 95.2095511
27.4414063 281 55.11184€8

27.5350€25 Z8Z 55.0070858 | v

[ CIearAnJusn'nent] [ 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 Humber Start phase (%) End phase (%) Displacement

0.0000000

25.0000000 100.0000000| One-dwell

cycloid, m=1

25.0000000 50.0000000 0.0000000| One-dwell trapecloid (v
£0.0000000 75.0000000 -100.0000000| Simple harmeonic [~}
750000000 0._.0000000 0.0000000| Asymmetrical modified trape=zoid u
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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.

Image of shifting electronic cam

« In the case of setting coordinate 0 to 0% phase (0/1024).

To what value § Current
Cam pattern the %r]ase %f. coordinate
example coordinate 0 is & T T T system after
« Cycle: 1000 set? 1000 0 1000
« Resolution: the clutch.
1024 H
@ % « In the case of setting coordinate 0 to 80% phase (819/1024).
1 ) 1 Current
I I I coordinate position
-1000 0 1000 after the clutch.
Current
l coordinate
100'0 o 1000 system after
819/1024 the clutch.

Select Shift from "Section", and set a shift amount.

Phase shift amount setting (5]

Settable range(0.000% to 99.902%)

Phase shift amount

L= J

10000 %

Cancel ‘

The created cam pattern is shifted by 10% and the display is updated.

100%

Before change

-100%

100%

After change

-100%

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.

¢ There are two operations which are reading cam tables and rewriting cam tables in the cam

pattern editing.

¢ 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

UM66ES7!

Rewriting cam tables

Cam pattern editing area

Cam pattern edit no.

Number of set sections

Shift amount

Start phase for sections 1 ton
Displacement
Cam curve no.

Reading cam tables

Internal cam pattern data
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The parameters used for the cam pattern editing with user programs are as follows.

. Unit
“::)'s memory | Name Default | Unit Setting range and description
: no. (Hex)
When reading: Set a cam pattern number to be read out.
When rewriting: Set a cam pattern number to be written.
Setting range
bit Pattern resolution
Axis 16 | Axis 32 | Axis 64
Cam 1to 1to
- UM 66F40 | pattern uo 1024,2048,4096,8192 | 1to 64
no. 128 256
: 1t
15-0 16384 1to 32 1to 64 °
128
32768 1t0 16 1to 32 1to 64
Any other settings will be errors.
- | umesFaq | Reserved | -
for system
When reading, the number of setting sections of the read cam
pattern table is stored.
No. of When rewriting, the cam curve number of the rewritten cam
cam pattern table is set.
- UM 66F42 pattgrn uo Section bit Name oeseiEa
setting
sections No. of cam. Setting range: 1 to 20 (sections)
15-0 pattern setting . .
. Any other settings will be errors.
sections
When reading, the shift amount of the read cam pattern table
is stored.
When rewriting, the shift amount of the rewritten cam pattern
B UM 66F43 Shift uo 0.01% table is stored.
amount ) .
bit Name Description
) Range: 0 to 100.00 (%)
15-0 Shift amount K X
Any other settings will be errors.

9-38



9.6 Electronic Cam Function

. Unit
A:gs memory | Name Default | Unit | Setting range and description
* | no. (Hex)
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.
_ UM 66F44 Start p_hase uo 0.01% bit Name Description
of section 1 Start phase of | Range: 0 to 10000 (0% to 100.00%)
15-0 . . .
section 1 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
Displacement 9 . Range: ~10000 to +10000
) UMBBF45 | of section 1 | K° 0.01% 15.0 | Displacement S2-100.00% to +100.00%)
of section 1 . ;
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
26: Modified sine
27: Modified uniform velocity
33: Asymmetric cycloid
34: Asymmetric modified trapezoid
- UM 6646 | S2m curve of g - 35 Trapedioid
43: One-dwell cycloid m=1
Cam curve 44: One-dwell cycloid m=2/3
15-0 setting of 45: One-dwell modified trapezoid
section 1 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
No-dwell modified trapezoid
52: No-dwell modified uniform
velocity
92: NC2 curve
Any other settings will be errors.
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system

'?‘)gs Urrn:;n;ﬁr:x(;ry Name Default | Unit Setting range and description
~ UM 66FA47 Reserved for ) ~ )
system
; UM e6Fag | Startphaseof |, 0.01%
section 2
Displacement
- UM 66F49 of section 2 KO 0.01%
- UMeBBF4A | CBmcurveof |, -
section 2
~ UM 66F4B Reserved for ) ~
system
; UM 66F4C | Startphaseof |, 0.01%
section 3
Displacement
- UM 66F4D of section 3 KO 0.01%
- UMeBF4E | Cameurveof |, -
section 3
~ UM 66F4F Resterved for ) B
system Just like the area for the section 1, set the start
phase, displacement and cam curve.
; UM66F50 | Startphaseof | ,q 0.01%
section 4
; UMe6F51 | Displacement |, 0.01%
of section 4
- UMeeFs2 | Camcurveol -
section 4
B UM 66F53 Reserved for } B
system
; UMe6Fs4 | Startphaseof |, 0.01%
section 5
; UM 66F55 | Displacement |\, 0.01%
of section 5
; UM 66F56 | Camourveof | g ;
section 5
B UM 66F57 Reserved for } B
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system

A:gs Urrn:;n;ﬁr:x(;ry Name Default | Unit Setting range and description
UMesFsg | Startphaseof |, 0.01%
section 6
UM e6F59 | Displacement 1, 0.01%
of section 6
UM GB6F5A | Camourveof | ;g ;
section 6
UM 66F5B Reserved for ) ~
system
UMesFsc | Startphaseof |4 0.01%
section 7
Displacement
- UM 66F5D of section 7 KO 0.01%
- UMe6FsE | Cameuveol | -
section 7
~ UM 66F5F Resterved for ) B
system Just like the area for the section 1, set the start
phase, displacement and cam curve.
; UMe6sFe0 | Startphaseof |, 0.01%
section 8
Displacement
- UM 66F61 of section 8 KO 0.01%
- UMesFe2 | Cameurveof |, -
section 8
~ UM 66F63 Reserved for ) ~
system
; UM 66F64 | Startphaseof |, 0.01%
section 9
Displacement
- UM 66F65 of section 9 KO 0.01%
; UMe6Fes | Camcurveof | ;g ;
section 9
B UM 66F67 Reserved for } B
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system

A:gs Urr"';"('ﬁ:x(;ry Name Default | Unit Setting range and description
; UMeesFes | Startphaseof |, 0.01%
section 10
; UM 66F69 | Displacement |, 0.01%
of section 10

; UM B6F6A | Camourveof | ;g ;
section 10

~ UM 66F6B Reserved for ) ~
system

; UMesFec | Startphaseof |, 0.01%
section 11
Displacement

- UM 66F6D of section 11 KO 0.01%

- UMeBFeE | Camcurve ol | -
section 11

~ UM 66F6F Resterved for ) B
system Just like the area for the section 1, set the start

phase, displacement and cam curve.

; UMeesF70 | Startphaseof |, 0.01%
section 12
Displacement

- UM 66F71 of section 12 KO 0.01%

- UMeeF72 | Cameurveof |, -
section 12

~ UM 66F73 Reserved for ) ~
system
Start phase of

- UM 66F74 section 13 uo 0.01%
Displacement

- UM 66F75 of section 13 KO 0.01%

- UMeeF76 | Camcurveof |, -
section 13

B UM 66F77 Reserved for } B
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system

A:gs Urrn:;n;ﬁr:x(;ry Name Default | Unit Setting range and description
UMesF7g | Startphaseof |, 0.01%
section 14
UM e6F7g | Displacement 1., 0.01%
of section 14
UMeeF7A | Camcurveol 1, -
section 14
UM 66F7B Reserved for ) ~
system
UMesF7c | Startphaseof |, 0.01%
section 15
Displacement
- UM 66F7D of section 15 KO 0.01%
- UMeeF7E | Cameuveol ) -
section 15
~ UM 66F7F Resterved for ) B
system Just like the area for the section 1, set the start
phase, displacement and cam curve.
; UMeesFgo | Startphaseof |, 0.01%
section 16
Displacement
- UM 66F81 of section 16 KO 0.01%
; UMesFg2 | Cameunveof | ;g ;
section 16
~ UM 66F83 Reserved for ) ~
system
Start phase of
- UM 66F84 section 17 uo 0.01%
Displacement
- UM 66F85 of section 17 KO 0.01%
- UMeeFgs | Camcurveof |, -
section 17
B UM 66F87 Reserved for } B
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A:gs Urr"';"('ﬁ:x(;ry Name Default | Unit Setting range and description
; UMeesFgg | Startphaseof |, 0.01%
section 18
; UM e6Fgg | Displacement |, 0.01%
of section 18
; UM GB6FBA | Camourveof | ,q ;
section 18
~ UM 66F8B Reserved for ) ~
system
; UMesFsc | Startphaseof |, 0.01%
section 19
; UMe6FgD | DiSPlacement |y, 0.01%
ot section Just like the area for the section 1, set the start
phase, displacement and cam curve.
; UMesFgE | Cameunveof |, ;
section 19
~ UM 66FSF Reserved for ) B
system
; UMesFoo | Startphaseof |, 0.01%
section 20
Displacement
- UM 66F91 of section 20 KO 0.01%
- UMeeFg2 | Camcurveof |, -
section 20
~ UM 66F93 Reserved for ) ~
system
B UM 66F94 Reserved for ) B
-UM 66F97 | system
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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.)

¢ 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.

@ | Specify a cam pattern number you want to read for the cam pattern number (UM66F40).

® | Turn on the cam table reading request (Y8).

@ 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

UMG66F40 ]
X Cam pattern edit no.
Changing parameters Number of set sections
Shift amount
User program Start phase for sections 1to n
Displacement
Cam curve no.
UM66F97
Reading cam tables
(Y8)
Cam pattern no.
(UM66F40) XXX >< 1
. ON
Cam table reading request (Y8)
OFF
ON
Cam table reading done annunciation (X8)0FF \
Cam pattern data XXX >< XXX
(UM66F42-UM68F93)
Cam pattern reading result XXX H >< 0000H
(UM66F98)
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The cam pattern reading results are as follows.

Unit
Axis no. | memory no.| Name | Default | Unit | Setting range and description
(Hex)
- The result of reading processing (response code) is stored.

Code Name Description Countermeasures

HO Normal end - -

HFFO1 Cam pattern The cam Check the set value
number pattern of the cam pattern
setting error setting value | number.

Cam is out of the
_ UM 66F98 patte_rn HO ) settable
reading range.
result HFF10 Cam pattern An axis in Cancel the
reading not synchronous | synchronous
executable operation operation and
error 1 exists. execute the reading.

HFF11 Cam pattern An operating | Execute the reading
reading not axis exists. when no operating
executable axis exists.
error 2
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B Rewriting cam patterns
The procedure of rewriting cam pattern data in the cam pattern setting area is as follows.

@ 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).

@ Check if the cam pattern rewriting result is "0000H (Normal end)" when the cam table rewriting done

annunciation (X9) turns on.

UMG66F40
Changing parameters

User program

UM6G6F97

ON
Cam table rewriting done annunciation (X9) OF

Rewriting cam tables

Cam pattern editing area

Cam pattern edit no.

Number of set sections

Shift amount

Start phase for sections 1ton
Displacement
Cam curve no.

(Y9)
Cam pattern data
(UMB6F42-UMB8F93) XXX XXX
Cam pattern no.
(UMB6F40) XXX >< 1

ON
Cam table rewriting request (Y9) OFF

F

Cam pattern rewriting result XXXX H

>< 0000H

(UMB6F99)
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The cam pattern rewriting results are as follows.

on
simultaneously.

. Unit
p:gs memory | Name | Default | Unit | Setting range and description
. no. (Hex)
The result of rewriting processing (response code) is stored.
Code Name Description Countermeasures
0000H Normal end - -
FFO1H Cam pattern Setup error The cam pattern
no. setting value is out of
the settable range.
FFO2H Number of The set Check the set
cam pattern number of cam number of setting
setting pattern setting sections.
sections sections is out
setting error of the settable
range.
FFO3H Shift amount The set shift Check the set value
setting error amount is out of the shift amount.
of the settable
range.
FF04H - - -
FFO5H Start phase The set start Check the set value
setting error phase is out of of the start phase in
1 the settable each section.
range.
FFO6H Start phase The set start Check if the relation
setting error phase is the between the start
2 same as or phases of each
smaller than section is (Start
the start phase phase of section n-1)
of the previous < (Start phase of
section. section n).
FFO7H Start phase The set start Always set the start
Cam setting error phas_e of t‘he phase of the section
pattern 3 section 1 is not 1to 0.
- UM 66F99 i 0000H | - 0.
rewriting FFO8H- N N N
result FFO9H
FFOAH Displacement | The set value Check the set value
setting error of the of the phase in each
displacementis | section.
out of the
settable range.
FFOBH Cam curve Setup error The set cam curve
no. number is out of the
settable range.
FF10H Cam pattern An axis in Cancel the
reading not synchronous synchronous
executable operation operation and
error 1 exists. execute the reading.
FF11H Cam pattern An operating Execute the reading
reading not axis exists. when no operating
executable axis exists.
error 2
FF20H Cam pattern An axis in Cancel the
rewriting not synchronous synchronous
executable operation operation and
error 1 exists. execute the rewriting.
FF21H Cam pattern An operating Execute the rewriting
rewriting not axis exists. when no operating
executable axis exists.
error 2
FF22H Cam pattern The reading Check if the reading
rewriting not request and request and rewriting
executable rewriting request do not turn
error 3 request turned on simultaneously.
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B Sample program

¢ 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).

o In this sample program, the positioning unit is installed in the slot number 1, and the starting

word number is 10.

- -

SR14 X100

— BKMV.US [S1:UM00086]S1:UM00089] ~WR106
1 OFF  Link 116 49-6
T csapion. Conpecton,  onpector,

Connection
confirmation

ment L I"BKMV.US [S1:UM00090[S1:UM00095] _WR116
1-16

- -

request ment

- Virtual 17-32 1-16
Busy Busy Busy
—— BKMV.US [S1:UM000CC[S1:UMO00CF] WR176
1-16 49-64 1-16
Synchronous Synchronous Synchronous
cancel active cancel active cancel active
annunciation annunciation annunciation
RO X100 R4900
| | 1 ( )
I 1T i
Synchronous  Link Axis 1
cancel establish- Synchronous

cancel request

Py
e
©
=)

Axis 2
Synchronous
@ cancel request
R

~
©
[=)
)

Axis 3
Synchronous
cancel request

'y
©
o
@

R1760 R1761 R1762 R1763
| | |

Axis 4
Synchronous
cancel request

R1

T

R1160 R1161 R1162 R1163

All axes
Synchronous cancel
annunciation

R2

_M_MEM /1

All axes Operation
information

R3 R1 R2 X108 annunciation
— < DF»— +— /- Mvius T U2 [st:umesF4oH
Cam table All axes All axes @ Cam pattern no.

reading request Synchronous Operation
Y108 Shinciaion hnunaaen Y108
|
I
® @
X108
— F—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
[ Mvus | U1l [s1:UM66F4E}
Section 3
Cam curve
A C
R4 R1 R2 X109 Y109
< oFr— | ]
C: bl
re?;‘il‘wig ?equesl gg::rﬁ'Znous g‘;lj:;(:lison @ @
canc information
Y109 annunciation annunciation
|
®
e} C
SR14 X100
p———{ BKMV.US [ WR490 WR493  [S1:UM001DAH
Synchronous Link 1-16 49-64 1-16
cancel establish- Synchronous Synchronous Synchronous
request ment cancel request cancel request cancel request
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Automatic Operation (Synchronous Control)

Code

Specified content

Description

all axes.

Canceling the synchronous control for

The cancellation of synchronous control for all axes is performed.

permission.

Confirming the condition for execution

It is confirmed that all axes are not in the synchronous control and
are stopped.

Starting the reading of cam tables.

A cam pattern number is specified, and the reading request
(Y108) is made.

editing area.

Changing parameters in the cam table

The cam table data in the section 3 is edited after the completion
of reading the cam table. In this example, the following three
items are set.

- Start phase: (Value before rewriting) + Addition of 5%
- Displacement: (Value before rewriting) + Addition of 50%
- Cam curve: Constant acceleration

Starting the rewriting of cam tables.

Performs the rewriting to a specified cam pattern data.

annunciation

Real axis Virtual axis
Code | Signal name Axes Axes Axes Axes Axes Axes
1-16 17-32 33-48 49-64 1-16 17-32
(@ | Synchronous cancel request | UMO1DA | UMO1DB | UM0O1DC | UMO1DD - -
Synchronous cancel active | ;\i50cc | UMOOCD | UMOOCE | UMOOCF - -
annunciation
® | Busy UMO0090 UMO0091 UMO0092 UMO0093 - -
@ | Cam table reading request Y108
Cam table reading done
@ annunciation X108
@ Cam table rewriting request Y109
@ Cam table rewriting done X109

(Note 1): I/0 numbers vary according to the value of the "Starting word number" allocated to the unit. The 1/O
numbers in the above table are considered as the starting word number is 10.
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9.6 Electronic Cam Function

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.

¢ 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.

o It is possible to confirm whether the cam pattern has been rewritten or not by the cam
pattern update flags (UM66F9A to UMB6FA9) in the unit memories using a program.

¢ When performing a reading request specifying an unregistered cam pattern number, all the
read data will be “0”.

¢ 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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Automatic Operation (Synchronous Control)

B Precautions when using phase shift amount

¢ Specify the values when the phase shift amount is 0(%) for the parameter values of cam
pattern (starting phase, displacement and cam curve).

¢ 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) Use the parameter values acquired in (2) on user programs. 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.

Cam patten settings® x

[Resoluton|

1024 Numberof cams that canbe set [ 64 Number of settable adjustment cata | 1000 [v]/\ Dispiacement (] /\ Speed []/\ Acceleration B\ dark

cam

=

1o0%
(st [ s —
=0

\

[Csnn ) Phase shift amount setting (30
(Agust ]
Settable range(0.000% to 99.902%)
Phase shift amount 0000 %
Cam pattern seftings* x
Resoluton|[ 1024 Number of cams thatcan be set | 64 Number of settable agiustmentdata [ 1000 [v) "\ Displacement [\ Speed [[] N\ Accsleration
oK l l Cancel
cam
(iwhaa. )
(Dsie)
—
P
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9.6 Electronic Cam Function

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
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 reference amount
Advance angle _  Master axis input [UM63F96-UM63F97]

correction amount ~  speed information Advance angle correction reference speed
[UMB3F98-UM63F99]

* Master axis input speed information: Speed information after clutch control

B 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

Corrected

Not corrected

Output axis displacement Advance the output of slave axes!
A Not corrected

Corrected
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Automatic Operation (Synchronous Control)

B Setting with tool software
Set in the synchronous control setting dialog box.

nous master period 1

1

Cam stroke 1

Electronic cam setting

BAdvance sngle correction operation setting n

Bdvance sngle correction reference amount o

BAdvance sngle correction reference speed 100

Ldvance angle correction parameter change time 100

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 amount
Advance angle used by FP7 MC Unit for calculating the advance angle correction amount.
correction The unit follows the unit system of the master axis.

reference 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
FP7 MC Unit for calculating the advance angle correction amount.

The unit follows the unit system of the master axis.

Setting range: 1 to 2147483647 (The decimal point position is based on unit systems.)

Advance angle
correction
reference speed

Advance angle Set the time required until a changed value is reflected when the parameter related to

correction o . . -
arameter change the gdvance angle correction is changed during the electronic cam operation.
fime 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
F DF ) I 'MV.SL | K50 [S1:UMB3F96

R1
- DF) ["'MV.SL | K3000 [S1:UMG3F98
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9.6 Electronic Cam Function

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.

Unit
Axis no.] memory | Name Default | Unit | Setting range and description
no. (Hex)
Axis 1 Bm ggllzg? Set the correction reference amount for calculating the
advance angle correction amount when using the advance
Axis 2 UM 64006 angle correction function.
XS 21 UM 64007 Setting range: -2,147,483,648 to 2,147,483,647
Advance The ranges vary depending on the unit settings as below.
angle pulse: -2,147,483,648 to 2,147,483,647 pulse
correction | KO - .
pum (0.1um): -214,748,364.8 to 214,748,364.7 um
: UM 64D26 | reference
Axis 32 UM 64D27 t pum (1um): -2,147,483,648 to 2,147,483,647 pm
amoun 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
Axis 64 Bm ggggs Any other settings will be errors. (Max. 31 bits)
Axis 1 UM 63F98
XIS UM 63F99 Set the reference speed for calculating the advance angle
correction amount when using the advance angle correction
Axis 2 UM 64008 function.
UM 64009
bit Name Description
Advance Range: 110 2,147,483 647
angle . Any other settings will be errors.
UM 64D28 correction | U100 - Advance angle The ranges vary depending on the
Axis 32 UM 64D29 reference 310 correction unit settings as below.
speed B reference Pulse: 1to 2,147,483,647 pps
speed um: 1to 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
Axis 64 | UM 65B28 * The unit follows the unit system of the master axis.
UM 65B29
Axis 1 | UM 63F9A
) Set the time required until a changed value is reflected when
Axis 2| UM 6400A the parameter related to advance angle correction (advance
Advance angle correction reference speed or advance angle correction
angle reference amount) is changed during the electronic cam
i operation.
corecten | uroo | ms | ~
Axis 32 | UM 64D2A change bit Name Description
time Advance angle
150 correction Range: 0 to 10,000 (ms)
parameter Any other settings will be errors.
change time
Axis 64 | UM 65B2A
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Automatic Operation (Synchronous Control)

Advance angle correction reference amount/

Advance angle correction reference speed [ 100/100 )< 200/100 X 50/100 |
Advance angle correction parameter change time | 1 X - 100 |
Advance angle correction Advance angle correction
Advance angle correction amount A Parameter change time (1ms) parameter change time (100ms)

* NOTES

\

v
-

”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.

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 deviates. 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.
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9.6 Electronic Cam Function

B When changing them during operation, the timing that the unit acquires the
changed "advance angle correction reference speed” and "advance angle
correction reference amount” may deviates.

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
[UMB3F96-UM63F97]

Advance angle correction reference speed
[UM63F98-UM63F99]

* Master axis input speed information: Speed information after clutch control

Advance angle _ Speed information after
correction amount — electronic clutch control

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.

Bl IR 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
Electronic gear
0 1 )
operation settings
Sytnchtronous ; Clutch operation
outpu HO setting .
. functl(?n Electronic operation 0: Not use
Axis 32 UM 64CD1 selection 2 setting 1: Use
Advance angle
3 correction operation
setting
15-4 - -
Axis 64 | UM 65AD1
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Automatic Operation (Synchronous Control)

B Precautions for settings

¢ 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 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.

¢ 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

e Vo

Output axis displacement Output axis displacement
A A

. . {

¢ 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
correction reference

. Master axis
>
0 Advance angle correction reference speed input speed
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Manual Operation
(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
- Table

1

|: Ball screw I:

Forward JOG
—_—

I

(-) side (+) side
B Settings
Item Setting example

Acceleration/deceleration pattern

0: Linear acceleration/deceleration

Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms
Target speed 10000 pps
B Operation diagram
t1opst
10000|
Forward Reverse

100

100

100

100

tTms]

Forward JOG request

Reverse JOG request

BUSY flag

Operation done flag
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10.1 Settings and Operations of JOG Operation

B Operation of input control/output control signals

¢ When a JOG operation forward or reverse request (corresponding bit allocated to UM0019E
to UMO01A9) is on by a user program, the JOG operation control is performed.

¢ 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.

¢ 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 Axes

1-16 17-32 33-48 49-64 1-16 17-32
UMO019E | UMOO1A0 | UMO0O1A2 | UMOO1A4 | UMO01A6 | UMOO1A8

) (Axes (Axes (Axes (Axes (Axes (Axes

JOG operation 1-8) 17-24) 33-40) 49-56) 1-8) 17-24)

forward/reverse request

(Note 1) UMO019F | UMO01A1 UMO01A3 | UMO01A5 | UMO01A7 | UMO0O1A9

(Axes (Axes (Axes (Axes (Axes (Axes

9-16) 25-32) 41-48) 57-64) 9-16) 25-32)
BUSY flag (Note 2) UMO00090 UMO00091 UMO00092 UMO00093 UMO00094 UMO00095
Operation done flag (Note 2) UMO00096 UMO00097 UMO00098 UMO00099 | UMOO09A | UMO0009B

(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 8

7 0
LITPTTIPTTIPTTITT]
LJ N L
JOG direction RF o e e ¢« RFRF o ¢ ¢ ¢ RF
F : Forward o o o o
[R: Reverse] 8 S 4 !
L 13 12 L 9
24 LI 21 20 L 17
32 L 29 28 o o 25
40 L 37 36 L 33
48 L 45 44 L 41
56 LI 53 52 o o 49
64 LI 61 60 L 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
I‘IIIIIII‘I‘IIIIIII‘I

AXISNO. 16 o e o e e 9 8 e o oo o e
32 e e 0 0 025240 0 0 0 o 017
48 e o o o o 041400 o o o o ¢33
Gl e o o o o o5756e o o o o 049

Axis no.
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(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/deceleration pattern

0: Linear acceleration/deceleration

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
f [pps] A
20000
10000
100 200 150 t[ms]

JOG forward request

BUSY flag

Operation done flag

Writing the target speed 2

;}E:il ¢ KEY POINTS

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)
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10.2 Changing Speed During JOG Operation

B Operation of input control/output control signals

¢ When a JOG operation forward or reverse request (corresponding bit allocated to UM0019E
to UMOQ1A9) 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).

¢ 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.

¢ 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 Axes

1-16 17-32 33-48 49-64 1-16 17-32
UMOO19E | UMO0O1A0 | UMO01A2 | UMO0O1A4 | UMOO1A6 | UMOO1A8

) (Axes (Axes (Axes (Axes (Axes (Axes

JOG operation 1-8) 17-24) 33-40) 49-56) 1-8) 17-24)

forward/reverse request

(Note 1) UMO0019F | UMO001A1 | UMOO1A3 | UMO01A5 | UMO01A7 | UMOO01A9

(Axes (Axes (Axes (Axes (Axes (Axes

9-16) 25-32) 41-48) 57-64) 9-16) 25-32)
BUSY flag (Note 2) UMO00090 | UMO00091 UMO00092 UMO00093 | UMO00094 | UMO0095
Operation done flag (Note 2) UMO00096 | UMO00097 | UMO00098 | UMO0099 | UMOO0OSA | 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
HNEEREERNEREEREE
L N L]

JOGdirection RF o ¢ ¢ ¢« RFRF o ¢ ¢ ¢ RF
(Rfoved] 8 =0 5 4 oo
o o 13 12 o o 9

24 LI 21 20 o o 17

32 o o 29 28 o o 25

40 o o 37 36 o o 33

48 o o 45 44 . o 41

56 e e 53 52 e ¢ 49

64 e+ o 61 60 = o 57

Axis no.
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Manual Operation
(JOG Operation)

(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 o ¢ o ¢ 69 8 e o oo 0o
320 0 e 0 e 025240 0 0 0 0 017
48 e o o o o 04140 o o o o 33
G4 o o o o e o57560 o o o o o409
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10.2 Changing Speed During JOG Operation

MEMO
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Manual Operation
(JOG 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 -
—— 1
|: Ball screw I: :I :|

(-) side (+) side

B Settings

Item Setting example
Acceleration/deceleration pattern 0: Linear acceleration/deceleration
Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms

Target speed 10000 pps

JOG inching movement amount 10000 pulses

B Operation diagram
k

f [pps] |

10000

100 100 100 100 | t[ms]

JOG inching J
operation request

JOG operation _I'_l I

forward/reverse request

BUSY flag

Operation done flag

Current value D( X:X X

20000 30000 40000

H’KEYPOINTS

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.
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10.3 Setting and Operation of JOG Inching Operation

B Operation of input control/output control signals

¢ When a JOG inching request (corresponding bit allocated to UM001AA to UMO01AF) is on
by a user program and a JOG operation forward or reverse request (corresponding bit
allocated to UM0O019E to UM001A9) turns on, the JOG inching operation will be performed.
The JOG inching operation starts when the edge of the JOG operation forward or reverse
request changes to on from off.

¢ 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.

¢ 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 Axes
1-16 17-32 33-48 49-64 1-16 17-32

JOG inching operation

UMOO1AA | UMO01AB | UMOO1AC | UMOO1AD | UMOO1AE | UMOO1AF
request (Note 1)

UMOO19E | UMOO1A0 | UMOO1A2 | UMOO1A4 | UMOO1A6 | UMOO1A8

) (Axes (Axes (Axes (Axes (Axes (Axes
#fﬁ;gﬁgi?;‘e et 1-8) 17-24) 33-40) 49-56) 1-8) 17-24)
(Note 2) g UMO019F | UMOO1A1 | UMOO1A3 | UMO0O1A5 | UMO0O1A7 | UMOO1A9

(Axes (Axes (Axes (Axes (Axes (Axes
9-16) 25-32) 41-48) 57-64) 9-16) 25-32)
BUSY flag (Note 1) UMO00090 UMO00091 UMO00092 UMO00093 UMO00094 UMO00095

Operation done flag (Note 1) UMO00096 UMO00097 UMO00098 UMO00099 | UMOOOSA | UMO0009B

(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.1

5 87 0
I‘IIIIIII‘I‘IIIIIII‘I

AXISNO. 16 © ¢ ¢ ¢ 69 8 e ¢ ¢ o o o 1
320 0 e 0 0 025240 0 0 0 o 017
48 e o o o o 04140 o o o o ¢33
B4 e o o o o e575Ge o o o o 049

(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 0

e

JOG directon RF o e e e« RFRF o ¢ ¢ ¢« RF

F : Forward
[R: Reverse] 8 vt 5 4 v
e * 13 12 » o 9

24 e o 21 20 o o 17
32 e o 29 28 e o 25
40 e+ ¢ 37 36 ¢ ¢ 33
48 o o 45 44 . o 41

56 ¢ ¢ 53 52 e o 49
64 ¢ ¢ 61 60 < ¢ 57

Axis no.
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Manual Operation
(JOG Operation)

10.4 Sample Programs

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).
¢ Control the Servo ON/OFF.
¢ Check the state if the control of each axis can be started.

¢ Set the condition for the JOG operation (option), confirm the required start condition and
start the JOG operation.

o Write operation results in the unit memories (output control area).

(Note): The sample program on the next page 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
Mark 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 flag.

® Servo ON/OFF control program

® Check required conditions and replace it with the start enabled flag (R110) in the program.

JOG operation program

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 memories (UM) from arbitrary area (WR) where the
@ start conditions are written.

JOG operation start, JOG inching operation.

R’KEYPOINTS

¢ In 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 Itis 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.
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10.4 Sample Programs

B Sample program

@-@

SR14 X100
— | [ BKMV.US [s1:UM00086[S1:UM00089]  WR106
1stscan OFF  Link g:‘clr?nectign Co-nnectiqn (13-on|_1ectic_>n
establish- confirmation confirmation confirmation
ment L1 BKMV.US [S1:UM0008A[S1:UM0008D]  WR110 H
1-16 Servo lock 49-64 Servo 1-16 Servo lock
lock
L [ BKMV.US [s1:UM00090][S1:UuM00095]  WR116
1-16 BUSY Virtual 17-32 1-16 BUSY
BUSY
L BKMV.US [s1:UM000BA[s1:UM000BF] WR158 H
1-16 Error Virtual 17-32 1-16 Error
g annunciation Error annunciation annunciation [~
Servo ON/OFF control program
g C
X100 X104 R1060 R1100 R1580 R110
| | /l || || | /| M\
! 171 L L 170 U
Link Tool Axis 1 Axis 1 Axis 1 Axis 1
establish  operation Connection ~ Servolock  Error Start enabled
] -ment confirmation annunciation
R200
DF ) [ mvius | DT200 [s1:um0326A1
Axis 1 Axis 1 JOG Axis 1 JOG
Speed change operation operation
acceleration acceleration
[ mvius | DT201  [s1:UuM0326BH
Axis 1JOG Axis 1 JOG
operation operation
deceleration deceleration
[ mvuL | DT202  [s1:UMo326CH
Axis 1 JOG Axis 1 JOG
operation operation
target speed target speed
R210
DF ) [ mviuL | DT204 [s1:umo0326EH
Axis 1 Inching Axis 1 Inching Axis 1 Inching
movement movement movement
amount change amount amount
R4420
| M)
I _/
Axis 1 Inching Axis 1 Inching
operation operation
R230 R240
— ——DF/) O
Axis 1JOG Axis 1 forward
forward OFF edge
R231 R241
—| —DF/) O
Axis 1 JOG Axis 1 reverse
reverse OFF edge
R230 R1160 R1 1|0 R|’24|0 R4300
FoF /" | d O
?xis 1 dJOG Axis 1 Axis 1 Axis 1 Axis 1J0G
orwart Busy Start Forward forward
R4300 enabled OFF edge
flag
Axis 1JOG
forward
R231 R1160 R110  R241 R4301
— ——~oF /1 | V'l O
Axis 1 JOG Axis 1 Axis 1 Axis 1 Axis 1 JOG
reverse Busy Start Reverse reverse
R4301 enabled OFF edge
flag
Axis 1 JOG
reverse
|
SR14 X100 5
| || [BKMV.US] WR430 | WR441 [S1:UM0019E[H
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 [S1:UM001AAN]
1-16 Virtual 17-32 1-16
Inching operation  Inching operation Inching operation
request request request

@-®
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Manual Operation
(JOG Operation)

10.4.2 Precautions on Programming

B Precautions on programming

e If 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.

¢ 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 the unit.

B Operation at Over limit input (Limit is valid)

Condition Direction Limit status Operation
Over limit input (+): ON Not executable, Error occurs.
Forward ——
When JOG Over limit input (-): ON Executable
operation is started Over limit input (+): ON Executable
Reverse —
Over limit input (-): ON Not executable, Error occurs.
During JOG Forward Over limit input (+): ON Deceleration stop, Limit error occurs.
operation Reverse Over limit input (-): ON Deceleration stop, Limit error occurs.

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:

Condition Unit Setting method Parameter name el
example
©) FP7 MC Unit CMI: MC common settings Operation when an error All axes stop
occurs
nit : common settings rror alarm to unit o
® ® FP7 MC Uni CMI: MC ing E | CPU uni N
FP7 MC Unit CMI: MC common settings Error alarm to CPU unit Yes
@ @ . FPWIN G.R7: . Operation when unit error Operation
CPU unit E';zﬁc;ﬁ?;'t?;:at'on > CPU occurs continues.

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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Manual Operation

(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.

ide (CCW)

Ball screw

Reverse

Forward

- 0

Over limit switch (-)
(HOME)

(CW) (+) side
—

[ i i

Near home input

»

Over limit switch (+)

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
front end

The leading edge of a near home input (HOME)
is 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
back end

The trailing edge (back end) of a near home input
(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
method 1

Based on stop-on-contact

Stops by a mechanical stopping mechanism as a
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
method 2

Stop-on-contact + Z phase, based on
front

Although the operation is similar to the stop-on-
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.




11.1 Types of Home Return

® DOG method 1 (Based on front end + Z phase)

¢ 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).

¢ 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.

(Note): The home return positioning control mode (Method33/34) of Servo Amplifier A6B/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 Method 34
is the + direction.

Home return direction ¢——

| Limit (-) input | Near home input Limit (+) input |

Z phase []

@ The starting point is Target speed
between the near home Home return creep speed
input and limit (+) input. v N\
(including the starting point
on the limit (+) input) Home returr
deceleration time
Home re]urn creep speed
@ The starting point is on the N\

near home input.
Home returr

Target speed deceleration time

Limit stop > Target speed

1
deceleration tiAm/V‘ Home return creep speed
@ The starting point is

A N\
between the near home
input and limit (-) input. Target speed| “Home returr
deceleration time

@ The starting point is on the S
limit (-) input.

Target speed| “Home returr

deceleration time

Temporary stop




Manual Operation
(Home Return)

B DOG method 2 (Based on front end)
¢ The leading edge of a near home input (HOME) is detected and it is set as a home position.

o 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.

@ 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

Near home input

Home return
deceleration time:
A

Home return direction ¢———

Target speed

Homereturn

reep speed

N

o A

Home return

reep speed

Limit stop

deceleration tlAry

Target speed

N

Target speed

Home retu
deceleratio

n
n time

Home return creep speed

4

AW

Target speed

Home retu

A

deceleratio
Home return

n
n time

reep speed

Target speed

Home retu

n

.0 .
deceleration time




11.1 Types of Home Return

B DOG method 3 (Based on back end + Z phase)

¢ 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).

¢ 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/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.

(Note): The home return positioning control mode (Method33/34) of Servo Amplifier A6B/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.

Home return direction ¢————

Limit (-) input Near home input Limit (+) input

Z phase

’— Home return

@ The starting point is deceleration time Target speed
between the near home Home return creep speey
input and limit (+) input.
(including the starting point
on the limit (+) input)

Home return creep speed

@ The starting point is on the
near home input.

Limit stop
deceleration tl;y/\ Home return creep speed
® The starting point is
between the near home
input and limit (-) input. Target speed Home return
deceleration time
Home return creep speed
@ The starting point is on the -
fimit () input. Target speed > Home return

deceleration time

Temporary stop
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B DOG method 4 (Based on back end)

¢ The trailing edge of a near home input (HOME) is detected and it is set as a home position.

o 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

Near home input

Home return creep speed
4

Target speed

AN

Home return direction ¢———

Limit (+) input

Home return creep speed

Home return

deceleration ti‘n%

—\Home return creep speed

Home return

Target speed deceleration time
Home return creep speed
\ Home return
Target speed deceleration time

This figure shows the case that the movement toward the home return direction is started.




11.1 Types of Home Return

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.

¢ In 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/A5SB 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.

(Note): The home return positioning control mode (Method33/34) of Servo Amplifier A6B/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 any
points other than the limit
(+) input.

Z phase

Home return creep speed

Home return direction®————

Limit (+) input |

@ The starting point is on the

Target speed

Home return

A

Home return creep speed

P

deceleration time

v

limit (+) input.

B Limit method 2 (Limit signal)

Temporary stop

Detects the leading edge of the limit switch in the home return direction and stops. It is set as

a home position.

Limit (-) input

Limit stop
@ The starting point is any deceleration tim
points other than the limit

(-) input.

@ The starting point is on the

Home switch

Home return direction€————

Limit (+) input

Home return creep speed

N

y &
Home return creep speed

r

limit (-) input.

N\, Target speed
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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
phase). For the Z phase method, the home return positioning control mode (Method33/34) of
Servo Amplifier A6B/A5B is used.

(Note): The home return positioning control mode (Method33/34) of Servo Amplifier A6B/A5SB 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

2 e

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

v 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

<—

Z phase 1

Home return creep speed

v A

Stopper, etc.

B Data set method
The current value is set as a home position.

ﬂ Home position (= Current value)




11.1 Types of Home Return

¢ REFERENCE

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".




Manual Operation
(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
[ wniwisiisiini] ]zzzzzzzmzzzzzzzm]
() 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

Near home (HOME) | I—

Z phase

Home return start request r-l

BUSY flag

Home return done flag |

Temporary stop
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11.2 Operation of Home Return

B Operation of input control/output control signals

¢ 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.

¢ 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.

e The home return done flag (corresponding bit allocated to UM0009C to UMO00A1), 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 Axes
1-16 17-32 33-48 49-64 1-16 17-32
Home return start request UMO00198 UMO00199 UMOO019A UMO0019B UMO0019C UMO0019D
BUSY flag UMO00090 UMO00091 UMO00092 UMO00093 UMO00094 UMO00095
Home return done flag UMO0009C UMO0009D UMOOOQ9E UMOOOQ9F UMOOOAO UMOOO0A1

(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. 1

5 87 0
I‘IIIIIII‘I‘IIIIIII‘I

AXISNO. 166 © ¢ ¢ ¢ 9 S e o o o o o 1
320 e 0 e o 025240 0 0 0 0 017
48 e o o o o 041400 o o o o ¢33
G4 e o o e o 057560 o o o o 049

B ¢ KEY POINTS

¢ 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 Programs

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.

¢ Read flags stored in the unit memories (input control area).

¢ 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.

¢ \Write operation results in the unit memories (output control area).

(Note): The sample program on the next page 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

Mark 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 flag.

Servo ON/OFF control program

Check required conditions and replace it with the start enabled flag (R110) in the program.

Home return start program.

Write flags to the output control area of the unit memoires (UM) from arbitrary area (WR) where the
start conditions are written.

® |®|© 0

Home return start

H’KEYPOINTS

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 Programs

B Sample program

SR14 X100
— | ["'BKMV.US [S1:UM00086[S1:UM00089]  WR106 H
Tstscan OFF  Link gi_gr?nection é%_r?r?ection gl_gr?nectiqn
establish- confirmation confirmation confirmation
ment L1 BKMV.US [S1:UM0008A[s1:UM0008D] WR110 H
1S—e’]r?/o lock ég-r(\a/g lock 1S-ejr(\ilo lock @
| BKMV.US [s1:Uum00090[s1:UmM00095] wR116 M
1-16 Virtual 17-32 1-16
BUSY BUSY BUSY
L | BKMV.US [s1:Um000BA[s1:UM000BF| WR158 H
1-16 Virtual 17-32 1-16
| Error annunciation Error annunciation Error annunciatiop= ]~
Servo ON/OFF control program @
A e
X100 X104 R1060 R1100 R1580 R110
| | /| | | | | | /| e\ (:)
[ 171 1 1 171 U
Link Tool Axis 1 Axis 1 Axis 1 Error Axis 1 Start | Feeeeeeeennd
establish  operation Connection ~ Servo lock annunciation enabled
— 1 -ment confirmation
R300 R110 R1160 R4240
——4 DF ) . /| ()
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
— 1 | [BKMV.US | WrRa2z | wR429 [st:umootssh  (5)
1st scan OFF Link 1-16 Virtual 17-32 1-16
establish Home return Home return Home return
-ment start request start request start request
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11.3.2 Precautions on Programming

B Precautions on programming

e 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.

e 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.

¢ 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.

B Operation at Over limit input (Limit is valid)

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 Forward Over limit input (+): ON Automatic reverse operation
return operation Reverse Over limit input (-): ON Automatic reverse operation
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Stop Functions

12.1 Type of Stop Functions

12.1.1 Type of Stop Functions

¢ The following seven stop operations are available.

¢ The system stop, emergency stop, deceleration stop, and pause will be effective when

allocated request signals turn on by user programs.

¢ 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

System stop

A

v

® Once a system stop request (YO) turns on, the
operations of all active axes will stop.

® Stops in the deceleration time of 1 ms.

Limit stop:

Limit stop deceleration time

—

® Once a limit + input and limit - input turns on,
an active operation will stop and the operation of
corresponding axes will stop. "Limit switch"
under "Axis parameter settings" > "Basic setup”
should be set to "A: Enabled".

® Performs a deceleration stop in the "limit stop
deceleration time" specified in the axis
parameter.

Software
limit stop

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.

Emergency
stop

Emergency stop deceleration time

—

® \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.

® Performs a deceleration stop in the
"emergency stop deceleration time" specified in
the axis parameter.
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12.1 Type of Stop Functions

Name

Time chart

Occurrence condition and operation

Deceleration
stop (Note 1)

Deceleration time

(0}
(]

v

® \When a deceleration stop request
(corresponding bit allocated to UM001B6 to
UMO0O01BB) turns on, an active operation will
stop and the operation of corresponding
axes will stop.

® Performs a deceleration stop in the
deceleration time specified for the active
positioning operation.

Pause
(Note 1)

Deceleration time

Stop is cancelled. 4

v

® \When a deceleration stop request
(corresponding bit allocated to UM001B6 to
UMO0O01BB) turns on an active operation will
stop and the operation of corresponding
axes will stop.

® Performs a deceleration stop in the
deceleration time specified for the active
positioning operation.

® Once a deceleration stop signal turns off,
the deceleration stop will be canceled and
the stopped control will restart.

(Note 1): The deceleration stop and pause operations are switched by the "MC common setting" parameter or the

system operation setting area of unit memory by user programs.

H Allocation of /O numbers

Signal name

1/0 number

System stop

YO

(Note 1): The I/O numbers in the above table show relative addresses based on the base word number. The I/O
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 Axes
1-16 17-32 33-48 49-64 1-16 17-32
Emergency stop request UMO001B0 UMO001B1 UMO001B2 UMO001B3 UMO001B4 UMO001B5
Deceleration stop request UMO001B6 UMO001B7 UMO001B8 UMO001B9 UMO0O01BA UMO001BB

(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

AXiISNO. 16 o o o

87 0
I‘IIIIIII‘I‘IIIIIII‘I
e0 8 e e e e oo
320 e 00 0 025040 0 0 0 0 017
48 e o o o o 041400 o o o o ¢33
Gl e o o oo o575G0 o o o o 049
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Stop Functions

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.

¢ 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
UMO0O01BB) 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.

¢ 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.

@: Available, -: Not available

Axis Unit memory no.

no. (Hex) Name Default Description R | W

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

- Performs the deceleration stop, and
restarts the positioning operation when
turning “Deceleration stop request
signal” to off from on.

) UM 0261D Deceleration Ho + Also, performs the same operation as
stop operation 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).
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¢ KEY POINTS

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.

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.

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.

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.
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12.1.3 Stop Operation During Interpolation Control

¢ For executing the emergency stop, deceleration stop, or pause, turn on a request
corresponding to the smallest axis number in an interpolation group.

¢ 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

¢ REFERENCE

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

12.2.1 MC Common Settings

¢ An operation when an error occurs is specified in the "MC common settings" dialog box.

¢ Specify the items in "Parameter" > "MC common settings" of CMI.

.-'/I.th common seftings x }

Setting

Threshold of the number of times of PDO error judgement

Operation when an error occurs 211 axes stop

Deceleration stop cperation Deceleration stap

MC cperaticn TUN->DROC. cpezaticn Deceleration stap

Error alerm ta CPU unit Yes

Interpolaticn cperaticn contzel P point operation Rllow directional shift

Extend monitor value 1 word

Tool operation monitoring time (s)

Hode address discrimination method Follow the setting value of Stationkddress.

EtherCAT commmication EtherCAT communication cycle {us) 500

Revision check Disabled

EC packet monitor request flag setting Disabled

Debug function

Ooooo:- o@oEaEn):| .

Execute EC Packet Monitor after Power ON Wot executed

Parameter name Default Description

Set the operation performed when an error occurs in axes
(nodes) connected to the network.

All axes operations stop. (Note 1)
Operation when an error All axes stop Stops normal axes in the deceleration time
All axes stop .
occurs activated when an error occurs.
Normal axis The operation of the axis an error occurred
operation stops. The operations of normal axes
continuance continue.
. . The operation when the deceleration stop request of unit
Deceleration stop Deceleration memories (output control area) turns on is set.
operation stop

Deceleration stop / Pause

Set the operation when the operation mode of CPU unit changes
from RUN to PROG.

Operation
continuance

The operation of each axis continues.

Deceleration
stop Deceleration
stop

RUN->PROG. operation Each axis decelerates and stops in a
specified deceleration stop time in the current

control mode.

Each axis decelerates and stops in a
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 GR?7.

Yes Announces errors to the CPU unit.
No Not announce errors to the CPU unit.

Immediate stop

Error alarm to CPU unit Yes

(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.
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12.2.2 Axis Parameter

The time of a stop operation is specified in the axis parameter setting menu.

Specify the items in "Parameter" > "Stop function setting" > "Axis parameter settings" of CMI.

'?\xis parameter settings l

JOG cperaticm — Inching movement

Emergency stop deceleration time [(ms}

Stop function setting Limit stop deceleratiomn time (m=z)

Error stop deceleratiom time {ms)

Item Default Description

Emergency stop A .

deceleration time 100 ms Set the deceleration time at the time of emergency stop. 0 to 10000 ms
Limit stop_ . 100 ms Set the deceleration time at the time of limit stop. 0 to 10000 ms
deceleration time

Error stop A .

deceleration time 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

B Operation during stop

¢ The stop request for the system stop is performed by turning on an output signal (Y0) in the
I/0 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.

o 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.

W 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

B 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.

B Flag processing
¢ In the case of system stop, the busy flag turns off and the operation done flag turns on.

¢ 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.

B Current value coordinate
e Even in a stop operation, the current value coordinate area is always updated.

o 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.

B Operation when home return operation is performed

e 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.
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Supplementary Functions

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 limit is
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 (+)
—— 1
U Ball screw . - U
[ [
(-) side Lower limit value of Upper limit value (+) side
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.

Table The table can move within the setting
<* — range of the software limit.
|: [ 7 /////////////////////:|
(-) side D (+) 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

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.

¢ A value is set in the current value update coordinate area (UMOO5A0 to UMOOG5F) in the
unit memories as a current value using a user program.

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:UM005A0

[ Mv.UsS | H1 [S1:UM00590

n ¢ KEY POINTS

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 memory.
Example) When the unit is um (0.1 um), set to "10000" for making it be
1000.0 um.
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B Current value u

date data area (Unit memories)

Axis no. Urri:;-n;ﬁr;xt;ry Name Default Description
Only when the corresponding bit for each axis changes to 1 from
Axes UM 00590 0, the current value coordinate controlled by FP7 MC Unit are
1-16 changed to the current value update coordinate. After the change,
FP7 MC Unit clears the corresponding bits to 0 automatically.
bit Name Description
Axis 1+16n: Current value
1A;(e332 UM 00591 0 update request
h Axis 2+16n: Current value
1 update request
Axis 3+16n: Current value
2 update request
Axis 4+16n: Current value
Axes UM 00592 3 update request
33-48 Axis 5+16n: Current value
4 update request
Axis 6+16n: Current value
Culrrent 5 update request
value Axis 7+16n: Current value
Axes UM 00593 update HO 6 update request
49-64 request Axis 8+16n: Current value 0: No change
7 update request 1: Update the current value
8 Axis 9+16n: Current value after unit conversion of a
) update request ;
Virtual 9 Axis 10+16n: Current value target axis
axes 1- | UM 00594 update request
16 Axis 11+16n: Current value
10 update request
Axis 12+16n: Current value
" update request
Axis 13+16n: Current value
12 update request
Virtual 13 Axis 14+16n: Current value
update request
?)7(9;2 UM 00595 Axis 15+16n: Current value
h 14 update request
Axis 16+16n: Current value
15 update request
Axis 1 UM 005A0 Stores the coordinate value to be preset as the current value after
- UM 005A1 unit conversion.
] UM 005A2 Range: -2,147,483,648 to 2,147,483,647
AXis2 | _ UM 005A3 The ranges vary depending on the unit settings as below.
pulse: -2,147,483,648 to 2,147,483,647 pulses
st | ~UM 00621 \(,:;I:g”t um (1um): -2,147.483.648 to 2,147,483,647 um
Uodate KO inch (0.00001 inch): -21,474.83648 to 21,474.83647 inches
- cgordinate 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
Virtual | UM 0065E An integer equivalent to the current value after unit conversion is
axis 32 | - UM 0065F set to the unit memories.
Example) When the unit is um (0.1 um), set to "10000" for making
it be 1,000.0 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.

bit no. 15

[LITTTI

[TTTTTTIT]

AXISNO. 16 ® ¢ e ¢ 69 8 e o oo o o1
320 ¢ o o 0 025240 0 0 0 0 017
48 e o o o o 041400 o o o o ¢33
B4 e o o o o o57560 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.
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13.3 Home Coordinates

The home coordinates is a function to set the coordinates after the home return processing to
arbitrary values.

¢ The coordinates after the home return processing can be set in the "Axis parameter settings"
dialog box of CMI or user programs.

¢ 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.

 Axis parameter settings® x 1

Axis 1 [Group 1] Bxis 2 [Group 11
Return setting code 5: Z-phase method B 5: z-phase method B s: zphase:s

Heme position proximity logic 0:Normal Open (A ceontact) B  o:Formsl Open (2 centact) B o:Normal ope

Stop-on-contact torque value (%] | 100| | 100| |

Stop-on-contact judgment time (ms) | 100| | 100| |

Return direction 0:Limit {-] direction B o:limic () direction B onimic o)

Home return setting

Return acceleration time 10 10

Return deceleration time 50 50

Return target spead Z000000 2000000

Return creep speed 500000 500000

0 g

Program example

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
< DF) [MV.SL [S1:UM02656] DT100

Unit system conversion
current value

L wmvsL | DT100 ]S1:UM0328E

Home coordinates
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B Home coordinates area (Unit memories)

Unit
Axis no.| memory no. | Name Default | Description
(Hex)
Axis 1 UM 0328E Set the home coordinates to be set after the completion of the
- UM 0328F
home return.
- - Range: -2,147,483,648 to 2,147,483,647
. UM 0330E The ranges vary depending on the unit settings as below.
AXs 2| UM 0330F
pulse: -2,147,483,648 to 2,147,483,647 pulses
- - pm (0.1 um): -214,748,364.8 to 214,748,364.7 um
um (1 pm): -2,147,483,648 to 2,147,483,647 pm
mxis 64 | I OSZ0E | Home | ko 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
Virtual | UM 0528E degree (1 degree): -2,147,483,648 to 2,147,483,647 degrees
axis 1 - UM 0528F An integer equivalent to the current value after unit conversion is
_ _ set to the unit memory.
Virtual | UM 0620E E)éa'\ar’r]]r())lg())\gv[l? the unit is pm (0.1 pm), set to "10000" for making
axis 32 | - UM 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).

¢ KEY POINTS

home coordinates.
Example) When the unit is pum (0.1 pm), set to "10000" for making it be
1000.0 pm.

An integer equivalent to the current value after unit conversion is set for
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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.

¢ The movement amount automatic check is set in the "Axis parameter settings" menu of CMI.
Movement check values can be set by respective axes.

¢ \When an error occurs, the operation will stop in the "error stop deceleration time, and 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 [E=n =
Eile Edit View Online Debug Parameter Help
DEH¥Y @ Mk P L
Project tree -~ 1 x Axis parameter settings x | e
B Project{Untitled] I . e
Axis setting M Amis 1
tAxis thange setting Ruxiliary output Delay ratio (%} ol |
Movement check operati 2: Nene B 2: vone
Synchronous parameter settings = m—— . 1000 H
e e
Axis 2 ¥: Disabled Ed ¥: Disabled
Axis 3 Monitor setting Torque judgment value (%) 500.0
x:z; Actnal speed judgement N: Dissbled ﬂ N: Dissbled
Asis 6 Actual speed judgemnet value (rpm} 5000
Axis T Return setting code 0:DOG method 1 (Based on fronm a 0:D0G method
Axis & 3 Heme position proximity logic 0:Normsl Open (% conzact) 0:Neormal Oper
ﬁ:g 30: Stop-on-contact torque valpe (%) 100| |
Parameter name Default Description
Movement check 2: None Select the operation when exceeding the movement check value.
operation ’ 0: Error, 1: Warning, 2: None
Set the threshold for the movement amount automatic check
Movement check value 10000 operation.
(pulse) For 1 word: Range: 0 to 65535
For 2 words: Range: 0 to 2147483647

P A + REFERENCE

For details of errors and warnings, refer to "15 Troubleshooting".
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B Operation of movement amount automatic check function

The movement amount automatic check function is activated by the following procedure

during all operations.

0

Stores command values for AMP in FP7 MC Unit simultaneously when starting an operation for each

communication period.

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
movement check value or not.

Stores the current value held by FP7 MC Unit within FP7 MC Unit.

@
®
@

Subsequently, repeats the above @ and ®.

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.

@: Available, -: Not available

Axis number Ak ey Name Description R w
no. (Hex)
. Stores the difference value between the value of the
1 UM 0264E Pos.|t|c‘)n position specified in FP7 MC Unit and the value of the [ -
-UM 0264F deviation " I
position fed back from the amplifier.

(Note): The above unit memory numbers are those for the axis number 1.
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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.

e 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.

e The completion width is monitored by FP7 MC Unit unlike the position deviation of AMP.

e The completion width function is set in the following unit memories.

Position command

AMP current value

(UM00090) OFF

Operation done
(UMO00096) OFF

q Unit memory . e
Axis no. no. (Hex) Name Default | Unit | Description
Axis 1 | UM 03257
Axis 2 | UM 032D7

Specify the width of the completion of command operation.

- Completion .
Virtual UM 05257 width check| U0 ms Range: 0 to 10,000 (ms)
axis 1 time Any other settings will be errors. When "0" is set, the
. completion width is not checked.
Virtual
axis 32 UM 061D7
Axis 1 UM 0325A

to UM 0325B
Axis 2 UM 032DA Turns on the completion flag when the AMP current value
- UM 032DB [feedback value] becomes within this completion width after
: the movement of a set amount during the positioning

- C%r;r;]plenon u10 pulse | control, JOG operation.
Virtual | UM 0525A | W
axis 1 | to UM 05258 Range: 1to 2,147,483,647
. . Any other settings will be errors.
Virtual | UM 061DA
axis 32 | -UM 061DB

f[pps]

Completion width check starts.

Completion width
check time
i A -

< >

t [ms]

Busy ON

ON

A /
Completion VAN
width Ji NV
Busy

Operation done
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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.

Unit
Axis no. memory no.| Name Default Description
(Hex)
Axis 1 UM 0325C The judgement values for torque monitor values and execution
speed of each axis can be set to announce errors or warnings.
bit. Name Description
. 0: Disables the torque
Axis 2 UM 032DC Torque judgment judgment value.
0 enabled 1: Enables the torque
judgment value.
Torque judgment ggﬁglr;zunces an error when it is
X 1 valu'e error/warning 1: Announces a warning when it
Monitor value HO setting is enabled.
Axis 32 | UM 041DC | error setting Actual speed 0: Disables the actual speed
iudgment value judgment value.
2 Judg 1: Enables the actual speed
enabled judgment value.
Actual speed 0: Announces an error when it is
judgment value enabled. . .
3 Judg X . 1: Announces a warning when it
error/warning setting is enabled.
4 Actual speed 0:0.1 rpm
Axis 64 | UM 051DC judgement (unit) 1: Command unit/s
15-5 - -
Axis 1 UM 0325D
Axis 2 UM 032DD
Torque Set the limit of the torque.
) ) judgement U5000 Range: 0 to 5000 (0.0% to 500.0%)
Axis 32 | UM 041DD | value Any other settings will be errors. Set the limit of the torque.
Axis 64 | UM 051DD
Axis 1 UM 0325E
-UM 0325F o .
Set the limit of the actual speed as integer.
Axis2 | UM 032DE Extond
-UM 032DF ) Monitor error unit
monitor value Range
. Actual speed (Note 2) (Note 1)
Axis 32 UM 041DE jvuacllgzment U5000 1 word 1 rpm 0 to 5000 rpm
Xis
-UM 041DF 0.1 rpm 0 to 6,500.0 rpm
: 2 words ] 0 to 2147483647
Command unit/s command unit/s
Axis 64 UM 051DE
-UM 051DF
(Note 1): The actual speed judgement (unit) setting of monitor value error setting is available since FP7 MC Unit

(Note 2):

Ver.1.20.

The extension to the monitor value of 2 words is available since FP7 MC Unit Ver.1.20. It is set by changing

"Extend monitor value" in MC common settings of CMI configuration to "2words".
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13.6.1 Torque Judgement

This is a function to generate an error or warning when a torque value exceeds the torque
judgement 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 no.| Name Default | Unit | Setting range and description
. (Hex)
Axis 1| UM 0264C
Stores the torque monitor values.
Axis 2| UM 0266C
bit. Name Description
. Torque . o
As Torque monitor | _ 01% | | 15-0 command ?gg%‘; 0 to 5000 (0.0% to
32 UM 02A2C | value value .0%)
Although the torque command value is specified as an
absolute value, the monitor value is displayed like "-500.0
i to +500.0" to indicate the direction.
£ | um 02E2C

Posit

f[pps]

First speed Target speed

Torque judgement value 7

Error clear request ON
(UM001C8) OFF

A
Y.

Error stop
deceleration time

Error annunciation ON
(UMO0OBA) OFF

Error occurrence |

ioning start request ON |'|
(UM00192) OFF

Busy ON
(UM00090) OFF —l

Operation done ON
(UM00096) OFF

Busy

| Operation done
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B Errors and Warnings
[Monitor value error setting (UM0325C): 0x1 (Error annunciation)]
Axis operation error [From 00F0 3000H]

@: Recoverable, -: Unrecoverable

E;':; Error name Description Object | Recovered Countermeasures
- Design the system within the
range that the torque of the
Torque The. torque value e‘xceeds the Each motor does not exceed the
3050H | judgment setting torque monitor axis ° judgment value.
error judgement value.

- Check the torque monitor
judgment value.

(Note): To simplify the displays, only the lower four digits (Hex) of each error code are displayed in the above table.

[Monitor value error setting (UM0325C): 0x3 (Warning annunciation)]
Unit warning [From 00B0 0000H]

@: Recoverable, -: Unrecoverable

W::;':g Name Description Object | Recovered Countermeasures
- Design the system within the
range that the torque of the
Torque The torque value exceeds the Each motor does not exceed the
0050H | judgment setting torque monitor axis L judgment value.
warning judgement value. .
- Check the torque monitor
judgment value.
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13.6.2 Actual Speed Judgement

This is a function to generate an error or warning when the actual speed exceeds the actual
speed judgement 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).

I Control Motion Integrator = e )

File Edit View Online Debug Parameter Help

Jlﬁlﬂ"l"l_ L@ %h@:_ '3}’_ '-_ ®

Project tree » I X 'MC common settings x e
- Project[Untitied] T
E-Auis settings sty
Change axis Threshold of the number of times of PDO error judgement 3
Auis parameter settings Bl nodes participation wait time (s) &0
- Synchronous parameter settings
Axis - Operation when an error occuzs AL axes stop [~]
Axis 2 Daceleration stop operation Decelarstion stop [~]
Auds 30 MC operation RON->PROG. operation Deceleration stop [~]
Auis 4:
. Error alarmm to COU unit ¥ -
| Cam pattern settings EEGE ESSTE A == V]
- Positioning table sattings bo pe poi arati Alloy dirsctionsl snift
x'ﬁi ool OpaTaTicn memitoring Time () To
is 4
V_Axis 1 Node address discriminatien method Follow the setting value of Ssasionhddrass. [
V-Axis 20 FtherCAT commmication | EtherCAT commmication cycle (us) 500
V-Axis 3: Revision check Disabled
Vohotls 4 EC pack £L Disabled [~]
| Torque limit settings vy Eanerion C packet monitor request Elag setting isable
W11 common setfing: Execute EC Packet Monitor sfter Power OF Hot executed [v]
[=-EtherCAT communication settings.
- 16-axis type FPT Motion Control Lini

Guidance v B x
Set EtherCAT communication error judgement threshold

‘When the error occurs for the specified number of times consecutively, it is judged as EtherCAT communication error.
Setting range: 110 10 (Default value: 3) times

. b

“Cnmmumcalmnﬁ -Own unit - Siot No_1] ‘ NUM

B When "Extend monitor value" in the system operation setting area is set to 1 word

Axis Unit
memory no.| Name Default | Unit | Description
no.
(Hex)
Axis 1| UM 0264D The actual speed monitor value is stored.

bit. Name Description

Axis 2| UM 0266D
15-0 Actual speed Setting range: 0 to 5,000

* 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

- Actual speed ) 1 rom
AXis | )\ 02A2D | monitor value P

32 - v f h
system operation setting area is changed during
operation, the changed value is held.

Although the actual speed command value is specified as

Axis UM 02E2D an absolute value, the monitor value is displayed like "-

64 5,000 to +5,000" to indicate the direction.
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B When "Extend monitor value" in the system operation setting area is set to 2words

Axis Unit
memory no.| Name Default | Unit Description
no.
(Hex)
Axis 1 UM 00770 The actual speed monitor value is stored.
-UM 00771 ) o
bit. Name Description
. UM 00772 Setting range: 0 to
AXis 2| M 00773 31-0 Actual speed | 5 47 183 547
: Actual speed 0.1 rpm * When "Extend monitor value" in MC common
- ual sp / settings is set to "1 word", this area is always "0".
Axis | UM O07AE | monitor value - H if th ti f "Extend it lue" i
32 -UM 007AF | [2words] Command owever, if the setting of "Extend monitor value” in
unit/s the system operation setting area is changed during
operation, the changed value is held.
Although the actual speed command value is
Axis | UM OO7EE specified as an absolute value, the monitor value is
64 _UM 007EF displayed like "-2,147,483,648 to 2,147,483,647" to
indicate the direction.
flpps]
Second speed Target speed
Actual speed judgement value >4
First speed Target speed
«—> tims]
Error stop
deceleration time
Error clear request ON
(UM001C8) OFF ’ﬂ—
Error annunciation ON
(UMOO0BA) OFF Error occurrence
Positioning start request ON I'l
(UM00192) OFF
Busy ON
(UMO00090) OFF _| Busy |

Operation done ON
(UMO00096) OFF

I Operation done
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13.6 Monitor Value Judgement

B Errors and Warnings
[Monitor value error setting (UM0325C): 0x4 (Error annunciation)]
Axis operation error [From 00F0 3000H]

Error

judgement value.

code Error name Description Object Recovered Countermeasures
Design the system within the
The actual speed range that the actual speed of the
Actual speed | exceeds the Each motor does not exceed the
3051H | judgment setting actual axis o judgment value.
value error speed monitor

Check the actual speed monitor
judgment value.

[Monitor value error
Unit warning [From 00B0 0000H]

setting (UM0325C): 0xC (Warning annunciation)]

value.

E;:;:: Error name Description Object Recovered Countermeasures
The monitored - Design the system within the
Actual speed actual speed range that the actual speed of the
0051H judgment exce.e‘ded the Ea_ch . _motor does not exceed the
value specified axis judgment value.
warning upper/lower limit - Check the actual speed

judgement value.
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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.

. Unit
Ar‘l)gs memory | Name Default | Unit Setting range and description
. no. (Hex)
Set the corresponding bits of axes for the torque
limit to "1".
',?_)(1668 UM 00720 bit. Name Description
Axes 1+16n Torque limit
0 enabled
Axes 2+16n Torque limit
1 enabled
Axes 3+16n Torque limit
2 enabled
Axes Axes 4+16n Torque limit
17-32 UM 00721 3 enabled
Axes 5+16n Torque limit
4 enabled
Axes 6+16n Torque limit
5 enabled
Axes 7+16n Torque limit
Torque limit enable HO ) 6 enabled
Axes | ;1100722 | flag Axes 8+16n Torque limit | O: Torque limit
33-48 7| enabled disabled
Axes 9+16n Torque limit 1: Torque limit
8 enabled enabled
Axes 10+16n Torque limit
9 enabled
Axes 11+16n Torque limit
10 enabled
Axes 12+16n Torque limit
11 enabled
Axes 13+16n Torque limit
4A§(?§4 UM 00723 12| enabled
Axes 14+16n Torque limit
13 enabled
14 Axes 15+16n Torque limit
enabled
Axes 16+16n Torque limit
15 enabled
Axis 1 | UM 00724
- Set the torque limit values.
Axis2 | UM 00725 If "2000" is written in this area, it operates with
: : "2000 x 0.1 =200 (%)" as the maximum torque.
Torque limit value U3000 | 0.1%
Axis 32| UM 00743 bit. Name Description
o Setting range: 0.1 to
. . 15-0 Torque limit value 500.0
Axis 64| UM 00763
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13.7 Torque Limit

For confirming the current torque monitor value of AMP, data is stored in the following unit

memory area.

Axis Unit

o memory no.| Name Default | Unit Setting range and description

. (Hex)

Axis 1 | UM 0264C
Axis2 | UM 0266C Stores the torque monitor values.
: : Torque monitor - 0.1% bit. Name Description
Axis 32| UM 02A2C | value 15.0 Torque command Setting range: 0 to
. . value 5000
Axis 64| UM 02E2C

13.7.1 Restrictions on Torque Limit

e The torque limit function cannot be used for the home return operation.

¢ 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

§7 EtherCAT Configurator [--] =N
File View Network Settings Help
“,c' Configuration Mode ‘ |l Export ENI B, Diagnosis Mode
Project Explorer Device Editor
v 16-axis type FF7 Motion Control Unit ‘ General |FDO Mapping H Variables || Advanced Options H Distributed Clock || Init Commands
0 Slave_001 [MADHT1105BA1] (001) 1Axis
Jsed par . il
il Slave_002 [MADHT1105BA1] (002) 2Axis Used param -
il Slave_003 [MADHT1105BA1] (003) 3Axis Address
il Slave_004 [MADHT1105BA1] (004) 4Axis Station Address 1E
No. of axes 1E
Auxis No. 1Axis -
Information
@ Name @ Slave_001 [MADHT1105BA]
Description MADHT1105BA1
Vendor Panasonic Corporation, Appliances Company (0x66F / 1647)
Product Code 0x511050A1 (1360023713)
Revision Number Dx10000 (85538)
ESI File C\PregramData\Panasonic-ID SUNX Control\Control Motion Integrator\EtherCAT
\Panasonic_MINAS-ASB_V0_22.xml L4
Topology
Fort A, Mil &  16-axis type FP7 Motion Control Unit -
Mmet Mlné Roamilobin -
Short Info « 1|/ Messages -
Information Severity | Time | Message
Name Slave_001 [MADHT1105BA1]
Descripti MADHT1105BA1
Vendor Panasonic Corporation, Appliances @
Metworks: 1 ‘ Slaves: 4 | |5talus: | Mode: CONFIG

B Names and functions

No. Name Description

Registered slaves (Servo Amplifier A6B/A5B) are displayed. The slaves are

@ Project Explorer 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.

@ Short Info The attribute information on slaves can be monitored.

@ Message Messages are displayed.
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13.8 EtherCAT Communication Setting

13.8.2 Device Editor

Registered slaves and parameter information can be confirmed in the device editor.

H "General" tab

#7 EtherCAT Configurator [--]

File View Network Seftings Help

|‘x Configuration Mode ‘ H Export ENI B Diagnosis Mode

Project Explorer Device Editor

v 16-axis type FP7 Motion Control Unit
i Slave_001 [MADHT1105BA1] (D01) 1Axis
il Slave_002 [MADHT1105BA1] (002) 2Axis
il Slave_003 [MADHT1105BA1] (0032) 2Axis
i Slave_004 [MADHT1105BA1] (004) 4Axis

Address
Station Address

No. of axes

Axis No.

nformation
Name

Description
Wendor

Product Code
Revision Number

ESI File

Topology
Port A, Ml

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

Slave_001 [MADHT1105BA1]

MADHT1105BA1

Panasonic Corporation, Appliances Company (0x86F / 1647)
0x511050A1 (1360023713)

0x10000 (B5536)

C:\ProgramData\Panasonic-1D SUNX Control\Control Motion Integrator\EtherCAT
‘Panasonic_MINAS-ASB_V_22 xml

@ 16-axis type FPT Motion Control Unit

=8 Hol =3

The address, axis number settings and information on ESI files and topology are displayed.

B "Distributed Clock" tab

#7 EtherCAT Configurator [--]

File View Network Settings Help

|‘/ Configuration Mode | H Export ENI B8, Diagnosis Mode

Project Explorer

v 16-axis type FP7 Motion Control Unit
i Slave_001 [MADHT1105BA1] (001) 1Axis
il Slave_002 [MADHT1105BA1] (002) 2Axis
il Slave_003 [MADHT1105BA1] (003) 2Axis
i@ Slave_004 [MADHT1105BA1] (004) 4Axis

Device Editor

el =]

‘ General || PDC Mapping ” Wariables H Advanced Options | Distributed Clock | Init Commands

Distributed Clock

Operation Mode DC SYNCO -
Sync Unit Cycle (us) 500
Sync Units
Sync Unit 0
Cycle Time
@ Sync Unit Cycle x1 ~ 500 us
_) 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.
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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".

E PDO Mapping4

ﬂ EtherCAT Configurator [--]
Eile View Network Settings Help
# Configuration Mode | H Export ENI I, Diagnosis Mode
Project Explorer Device Editor b
v . 16-axis type FP7 Motion Control Unit | General | PDO Mapplng | Variables H Advanced Options H Distributed Clock ” Init Commands
il Slave_001 [MADHT1105BA1] (001) 1Axis
i Slave 002 [MADHTH105BA1] (002) 2Axs Select The Inputs Total TXPDO Size(byle) . 35 Select The Cutputs Total RxPDO Size(byte) - 29
il Slave_003 [MADHT1105BA1] (003) 3Axis [] Transmit PDO mapping 1 Ox1400 * [[] Receive PDO mapping 1 0x1600
i Slave_004 [MADHTTIDIBAI] (004) 4Axis [C] Transmit PDO mapping 2 Ox1401 [[] Receive PDO mapping 2 0x1601
[£] Transmit PDO mapping 3 Ox1402 [[] Receive PDO mapping 3 0x1602
Transmit PDO mapping 4 Ox1403 Receive PDO mapping 4 0x1603
Hame Index Bit Length Name Index Bit Length
Error code Ox603F:00 16 Confrolword 0xE040:00 16
Statusword Ox5041:00 16 = Modes of operation  0x6060:00 ]
Modes of operatio  0xG061:00 8 Target torque 0x6071:00 16
Position actual val 0x5064.00 32 Max torgue 0x6072:00 16
Welocity actual val | Dx506C:00 32 Target position Ox6074:00 32
Torque actual valu  0xG077:00 16 Max motor speed  0x6080:00 32
Touch probe statu:  0x6089:00 18 Touch probe functio Ox60B63:00 16
Touch probe posi | Ox50BA:00 a2 | Target velocity OxGOFF:00 32
Add Delete Edit Up own
Short Info ~ 0| Messages -~ 3
Information Severity Time | Message
Name Slave_001 [MADHT1105BA1]
Description WMADHT11058A1
Vendor Panasonic Corporation, Appliances
Networks: 1 | Slaves: 4 Status: | Mode: CONFIG
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13.8 EtherCAT Communication Setting

B 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)

Touch probe pos1
posvalue

Position information latched at leading edge of Touch probe 1 is received. (Note)

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
ABB/A5B are displayed.

Receiving PDO mapping 1 to Receiving PDO mapping 4 is displayed.

By default, Receiving PDO mapping 4 is selected.

Control word

Setting data of control instructions for Servo Amplifier such as PDS state transition is
sent.

Modes of
operation

Setting data of the control mode of Servo Amplifier is sent.

Target torque

Target torque value data in the torque profile mode (tq) and cyclic synchronous 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
function

Basic setup data used for starting the touch probe operation (Touch probe 1/Touch
probe 2) and various settings is set. (Note)

Target velocity

Target speed data of motor is sent.

(Note): It is not used in FP7

* NOTES

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.
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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

1. Select an arbitrary servo amplifier in the project explorer.

Select PDO mapping in the device editor window.

Select "Settings" > "Enable Slave Edit" > "PDO Mapping” from the menu bar,
and check the checkbox.

ﬁ EtherCAT Configurator [--]
File  View  MNetwork | Setftings | Help
Project Explorer | Enable Slave Edit 3 | [7] PDO Mapping |
4 16-axis type FP7 Motion Control Unit | General | FLU Mapping |Djslrjbuted Clock
il Slave_001 [MADHT1105BA1] (001) 1Axis

Select The Innuts

You can now edit the field of PDO map.

Device Editor
General | PDO Mapping | Distributed Clock
Select The Inputs Select The Outputs
TS POSTO TXEOT AT =
[]| Transmit PDO mapping 1 Ox1400  * .
Touch probe functi  0x6088:00 16
Name Index Bit Length
Target velocity Ox60FF-00 32
Error code DB03F-00 16
Receive PDO mapping 4 0x1603
Stafusword Dx5041:00 16 L
3 MName ndex Bit Length
Modes of operatio | 0x6061:00 :3
Controlword 0xE040:00 16
Position actual val  0x6084:00 32
Modes of operatiol  0x6060:00 8
Touch probe statw: | 0x8089:00 16
Target torque 0x6071:00 16
Touch probe post | Dx80BA-00 32
Max torgue 0x6072:00 16
Following error acl = Dx80F4:00 32
Target position 0x607A:00 32
Digital inputs Dx60FD:00 32
Max motor speed  0x6080:00 32
|:| Transmit PDO mapping 2 Ox1A01
Touch probe functi  0x6053:00 16
Name Index Bit Length
- Target velocity 0x60FF-00 32 .
Error code. DR03F - 16
Add Delete Edit Up Down
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13.8 EtherCAT Communication Setting

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 folE ]
General Optional
Name Receive PDO mapping 4 Exclude:
— [E] 1600
Index 0x1603 Dec | Hex | [ 1601
1602
Flags Direction 0
Mandatary TxPdo
Fixed Content RxPdo
Virtual PDO
Entries
Name Index Bit Length Comment -
Controlword OwG040:00 16
Modes of operation Dx6060:00 3
Target torque DxB071:00 16
Max torque Ox6072:00 16
Add Delete E Up D
Ok Cancel

Press the [Add] button.

The "Add PDQ" dialog box is displayed.

Input the following items, and press the [OK] button.
It returns to the "Edit PDO" dialog box.

Add PDO Entry ===
General
MName Digital Qutputs
Comment —_—
Swapping MNone |M -
Settings
Index OxBO0FE Dec [Hex | Sublndex 1 [Dec | Hex
Datatype DINT + | Bit Length 32
CoE Object-Dictionary
Index = Name Tune |
Item Input content
General Name Digital Outputs
Index 0x60FE
Settings | Sub index 1
Data type DINT
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Edit PDO =lle =
General Optional
Name Receive PDO mapging 4 Exclude:
1600
Index 0x1603 Dec | Hex 1601
R 1602
Flags Diraction
Mandatory TxPdo
Fixed Content

Virtual PDO

Entries
MName Index Bit Length Comment -
Max motor speed Dx6050:00 32
Touch probe function Dx60BE8:00 16
Target velocity DB0FF:00 32 E
‘ Digital Outputs DB0FE:D1 32

Add Delete

oK Cancel

7. Confirm that the added information is displayed, and press the [OK] button.

8. Select "Settings" > "Enable Slave Edit" > "PDO Mapping" from the menu bar,
and uncheck the checkbox.

#% EtherCAT Configurator [--]
File  View  MNetwork | Settings | Help

Project Explorer | Enable Slave Edit 3 | PDO Mapping |
v 16-axis type FPT Motion Centrol Unit | General FLU Mapping |Distributed Clock

il Slave_001 [MADHT1105BA1] (001) 1Axis

e Carry out the operation of the above procedure 8 to prevent data from being
rewritten carelessly after finishing the edit of PDO mapping.

Select The Innuts
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13.9 SDO/PDO Communication

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 noxxxx
ﬁ 4 Read [ 0x0001 ]
— <
Write [ 0x0081 ] .
>
UM 7C4B0 | SDO communication 16 words

[header part] area
UM 7C4C0 | SDO communication [data part] area

EthercAT™

- &

&g

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).
¢ When 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).
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B Unit memories (SDO communication area)
o: Available, -: Not available

. Unit
"::)'s memory no.| Name Default Unit | Setting range and description R | W
: (Hex)

Station addresses of slave devices for SDO
communication are set.

Range: 1 to 192

. When performing SDO communication with
B UM 7C4B0 | Station Address | 1 B any setting values other than the above, an h
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
) UM 7C4B1 | Main-Index 0 B SD_O co_mmunlcat_lon is set. Refer to CoE ol o
objects in respective manuals of slave

devices.

The sub index number of CoE object for
SDO communication is set. Refer to CoE
objects in respective manuals of slave

- UM 7C4B2 | Sub-Index 0 - devices. o | @

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(1bit)

H2: INT8(1byte)
H3: INT16 (1word)
H4: INT32 (2words)
i ) H5: UINT8(1byte)
UM 7C4B3 | Data Type 0001H H6: UINT16 (1word) LN

H7: UINT32 (2words)

H9: STRING

When performing SDO communication with
any setting values other than the above, an
error (error code: 0003H) occurs.
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e: Available, -: Not available

. Unit
A::;s memory no.| Name Default Unit | Setting range and description R | W
: (Hex)
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 e | o
set.
. When writing:
150 | Bitlength 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
- UM 7C4B5 | Command | OH - state/processing done o | o
0001H: Read
15-0 | Command | je 1. 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 [ -
(Waiting for response)
150 | Result FFFFH: Error occurs
Any other settings will be
errors.
The sending/receiving timeout monitor time (0.1
Timeout s) for SDO communication is set.
- UM7CABT | \alue H 015 | Range: 110 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. ¢ .

13-27



Supplementary Functions

Error code Name Description
0000 0000H Normal end
0000 0001H Station address setting
value error
0000 0002H Sub index number setting
value error
0000 0003H Data type setting value
error
0000 0005H Command code setting
value error
0000 0006H Timeout value setting
value error
0000 0007H Station address setting (It does not exist in network.)
value error
0503 0000H SDO abort code Toggle bit not changed.
0504 0000H SDO abort code SDO protocol timeout.
0504 0001H SDO abort code Client/Server command specifier not valid or unknown.
0504 0005H SDO abort code Out of memory.
0601 0000H SDO abort code Not supported access to an object.
0601 0001H SDO abort code Attempt to read to a write only object.
0601 0002H SDO abort code Attempt to write to a read only object.
0601 0003H SDO abort code Sub index cannot be written, SI0 must be 0 for write access.
0602 0000H SDO abort code The object does not exist in the object directory.
0604 0041H SDO abort code The object cannot be mapped into the PDO.
0604 0042H SDO abort code The number and length of the objects to be mapped would
exceed the PDO length.
0604 0043H SDO abort code General parameter incompatibility reason.
0604 0047H SDO abort code General internal incompatibility in the device.
0606 0000H SDO abort code Access failed due to a hardware error.
0607 0010H SDO abort code Data type does not match, length of service parameter does not
match.
0607 0012H SDO abort code Data type does not match, length of service parameter too high.
0607 0013H SDO abort code Data type does not match, length of service parameter too low.
0609 0011H SDO abort code Sub index does not exist.
0609 0030H SDO abort code Value range of parameter exceeded (only for write access).
0609 0031H SDO abort code Value of parameter written too high.
0609 0032H SDO abort code Value of parameter written too low.
0609 0036H SDO abort code Maximum value is less than minimum value.
0800 0000H SDO abort code General error.
0800 0020H SDO abort code Data cannot be transferred or stored the application.
0800 0021H SDO abort code Data cannot be transferred or stored to the application because
of local control.
0800 0022H SDO abort code Data cannot be transferred or stored to the application because
of the present device state.
0800 0023H SDO abort code Object dictionary dynamic generation fails or no object dictionary

is present.
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e: Available, -: No

. Unit
A::;s memory no.| Name Default Unit | Setting range and description R | W
. (Hex)
- UM 7C4C0 0000H - o | o
When reading: Data read from slave devices
- UM 7C4C1 0000H - and executed is stored. e o
~ UM 7C4C2 0000H ~ When writing: _Data written to slave devices o | o
and executed is stored.
- UM 7C4C3 0000H - The order of data storage is as follows. e |
- UM 7C4C4 0000H - Example) 2-byte data e o
- UM 7C4C5 0000H - o | o
bit 1514 13121110 9 8|7 6 5 4|3 2 1 0
- UM 7C4C6 0000H - o | o
- UM 7C4C7 0000H - < ¥ . o | o
_ UM 7C4C8 0000H _ Data of 2nd byte Data of 1st byte ° °
- UM 7C4C9 0000H - Example) 4-byte data e | o
- UM 7C4CA 0000H - ) o | o
bit 1514 1312[1110 9 8|7 6 5 4|3
- UM 7C4CB 0000H - e | o
- UM 7C4CC 0000H | - \ Y y o | e
Data of 2nd byte Data of 1st byte
- UM 7C4CD 0000H - N v )| @ | @
_ UM 7C4CE 0000H _ Low word address ° °
- UM 7C4CF | gend/Receive | 0000H - bit 15314;13;12 11§1o; 9; 8 7;6 : 5;4 33 o | @
- UM 7c4Do | data 0000H |- L o e
Y N}
- UM 7C4D1 0000H - Data of 4th byte Data of 3rd byte o | o
\ J
- _ Y
UM 7C4D2 0000H High word address e *
- UM 7C4D3 0000H - o | o
_ UM 7C4D4 0000H _ Example) 2-word data e | o
- UM 7C4D5 0000H - bit 1514 1312[1110 9 8|7 6 5 4 o o
- UM 7C4D6 0000H |- BEREERER D o | e
- - : Y
UM 7C4aD7 0000H Data of 1st word ® ®
- UM 7C4D8 0000H | - . Y ‘|l o | ®
Low word address
- UM 7C4D9 0000H - o | o
_ UM 7C4DA 0000H _ bit 15214213212 11§1o§ 92 8 726 5§ 4 o | o
- UM 7C4DB 0000H |- = o e
Y
- . 0000H - Data of 2nd word ° Y
L J
Y
- : 0000H - High word address o o
- : 0000H - o | o
- : 0000H - e | o
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e: Available, -: Not available

. Unit
A::)'s memory no.| Name Default Unit | Setting range and description R [ W
. (Hex)
- : 0000H - o |0
When reading: Data read from slave devices
- : 0000H - and executed is stored. e |
~ : 0000H ~ When writing: _Data written to slave devices ol e
and executed is stored.
- : 0000H - The order of data storage is as follows. e |
- UM 7C8A4 0000H - Example) 2-byte data e | o
- UM 7C8A5 0000H - o |0
bit 151413121110 9 8|7 6 5 4|3 2 1 0
- UM 7C8A6 0000H - [ ] [ J
- UM 7C8A7 0000H - < ¥ . o | o
_ UM 7C8A8 0000H _ Data of 2nd byte Data of 1st byte ° °
- UM 7C8A9 0000H - Example) 4-byte data o o
- UM 7C8AA 0000H - ) o | o
bit 1514 1312[1110 9 8|7 6 5 4|3
- UM 7C8AB 0000H - [ I )
- UM 7C8AC 0000H |- \ v y oo
Data of 2nd byte Data of 1st byte
- UM 7C8AD 0000H - N v | @ | @
- UM 7CBAE 0000H | - Lowword address oo
- UM 7C8AF | gend/Receive | 0000H - bit 15;14:13;12 11;10; 9; 8 7;6 : 5;4 3§ P
- um7csBo | data 0000H |- L o e
Y N
- UM 7C8B1 0000H - Data of 4th byte Data of 3rd byte LN
\ J
- _ Y
UM 7C8B2 0000H High word address e ®
- UM 7C8B3 0000H - [ I )
_ UM 7C8B4 0000H _ Example) 2-word data o | e
- UM 7C8B5 0000H - bit 1514 1312[1110 9 8|7 6 5 4 o o
- UM 7C8B6 0000H |- BEREERER D o e
- - : Y
UM 7C8B7 0000H Data of 1st word ® *
- UM 7C8B8 0000H |- . v ‘o | ®
Low word address
- UM 7C8B9 0000H - [ I )
_ UM 7C8BA 0000H _ bit 15214 13212 11§1o§ 92 8 726 5§ 4 °o | o
- UM 7C8BB 0000H |- = o e
Y
- UM 7C8BC 0000H - . Data of 2nd word el e
Y
- UM 7C8BD 0000H - High word address LRI
- UM 7C8BE 0000H - [ I )
[1024 words]
- UM 7C8BF 0000H - [ I )
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13.9 SDO/PDO Communication

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.

( 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]

QO ——

Perform the read command request of
SDO communication.
Command request [UM 7C4B5] : “Ox 1*

<&———+——*This is set only when Data
type setting is set to "0x9".

J

Communication result
[UM 7C4B6] = "OXFFFF"

Communication result
[UM 7C4B6]="0x5555"

When
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 [UM7C4B5]: “0x 0"

v y

[ END ] Confirm SDO communication error codes.
SDO communication error codes [UM 7C4B8-UM 7C4B9]

v

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]

Read request

1 1
I i
A4 i
Station Address XXX 0x 1 XXX
(UM7C4B0)
Main - Index XXX X 0x 1018 XXX
(UM7C4B1)
Sub - Index XXX X 0x 01 XXX
(UM7C4B2)
Data Type XXX X ox7 XXX
(UM7C4B3)
Bit length XXX
(UM7C4B4)
Command =+ oy g X Ox 1 ,;,vx 0x 0
(UM7C4B5) <
Transmission/ -
reception result 0x 0000 0x 5555 0x 0000
(UM7C4B6) H 1
Error code 0x 00000000
Sent/received data XXX X Ox 066F
(UM7C4C0)
Sent/received data XXX X 0x 0000
(UM7C4CH1)

Read processing
in progress

.
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13.9 SDO/PDO Communication

B Sample program (SDO communication: Read)

Read request establishment

R100 X100
I | ——DF) [mvus | Ut | btioo H
Sbo Link Station Address
Read request establishment
1 wmv.us | H1018 | DT101 H
Main-Index
——1 Mv.Us | H1 | bti2 H
Sub-Index
— 1 mvus | H7 | bprm103 H
SDO communication
Data type
— 1 wmvwus | uvo | pbrio4 H
SDO communication
Bit length
R100 X100
F——DF >{BKMV.US [ DT100 [ DT104 [S$1:UM7C4BOH
SDO Link Station Address
Read request establishment
R100 X100
i | F——DF) [ mvius [ Hi  [s1:um7C4aBsH
SDO Link SDO communication

Communication

command
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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.

( START )

v

Set Station Address.
Station Address setting [UM 7C4B0]

Set Index.

Main - Index setting [UM 7C4B1]
Sub - Index setting [UM 7C4B2]

SDO
\l/ communication
settings

Set Data Width to perform SDO communication.
Data type setting [UM 7C4B3] e
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]
|

Settings of SDO
communication
transmission data

Sent/received data [UM 7C8BF]

® —
Perform the write command request of

SDO communication.
Command request [UM 7C4B5] : “0x81 ”

J

Communication result Communication result SDO S
[UM 7C4B6]="0x5555" When [UM 7C4B6] = "OxFFFF" commumcatlon is
Communication being performed.

Result is;

I I
A R X
I I

Communication result
\l/ [UM 7C4B6] = "0x0000"

FP7 MC Unit clears the write command request of SDO communication.
Command request [UM7C4B5]: “0x 0"

¥ y

[ END ] Confirm SDO communication error codes.
SDO communication error codes [UM 7C4B8-UM 7C4B9]

v

Correct communication settings according to
SDO communication codes.

v
@
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13.9 SDO/PDO Communication

Example) When performing the writing process for Index
type:116 [Value:200]

Station Address
(UM7C4B0)

Main - Index
(UM7C4B1)

Sub - Index
(UM7C4B2)

Data Type
(UM7C4B3)

Bit length
(UM7C4B4)

Command
(UM7C4B5)

Transmission/
reception result

(UM7C4B6)

Error code
(UM7C4B8-UM7C4B9)

Sent/received data
(UM7C4C0)

Sent/received data
(UM7C4C1)

Write request
1

: 0x3214 Sub-Index: 0x00 Data

1
Y
] e 000
o NeENED
XXX
0x 0 X Ox 81 ‘,_7X 0x0
: | =
0x 0000 X 0x 5555 *" 0x 0000
0x 00000000
o] NeENED
B 0000

Write processing
in progress

-

IS
AN

/
£

v’
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B Sample program (SDO communication: Write)

Write request  establishment

R101 X100
| | ——DF) [ mvius [ ut [ bt1o0 H
SDO Link Station Address
Write request  establishment
—— Mvus | H3214 | bprt1o1 H
Main-Index
——— Mmvus | Ho | brmio2 H
Sub-Index
—— mvwus [ H3 [ DT103 H
SDO communication
Data type
R101 X100
F——(DF »{BKMV.US | DT100 | DT103 [$1:UM7C4BOH
SDO Link Station Address SDO Station Address
Write request  establishment communication
Data type
A C
SDO communication Write data setting
- C
R101 X100
} | ——DF) | Mv.Us H81  [S1:UM7C4B5H
SDO Link SDO communication

Communication
command

13-36



13.9 SDO/PDO Communication

13.9.1.1 Multi-turn Data Clear

¢ 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 "4D00H[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

Mark Description
©) Set "SDO communication Station Address”
Write 0031H to CoE object "4D01H_00H" (SDO communication Write)
® Write request: ON
® Set "SDO communication Main-Index (4D01H), Sub-Index (00H), Data type (UINT16), write data
® (0031H), command (Write)"
© SDO communication completion check
ormal/abnormal termination check for communication completion (result
N I/abl | inati heck for SDO icati leti I
Change bit 9 of CoE object "4D0O0H_01H" from 0 to 1 (SDO communication Write)
® | Write request: ON
"SDO communication Main-Index (4DO0H), Sub-Index (01H), Data type (UINT32), write data
©] ® (0200H), command (Write)"
© SDO communication completion check
@ Normal/abnormal termination check for SDO communication completion (result)
Check that CoE object "4D01H_00H" is set to 0000H (SDO communication Read)
® Read request: ON
® Set "SDO communication Main-Index (4D01H), Sub-Index (00H), Data type (UINT16), command
® (Read)"
© SDO communication completion check
ormal/abnormal termination check for communication completion (result
N I/abl | inati heck for SDO icati leti I
ormal/abnormal termination check for communication completion (read data
N I/abl | inati heck for SDO icati leti dd
Change bit 9 of CoE object "4DO0H_01H" from 1 to 0 (SDO communication Write)
®@ Write request: ON
e communication Main-Index , Sub-Index , Data type , write data
Set "SDO ication Main-Index (4DO0H), Sub-Index (01H), Data type (UINT32), write dat
® ® (0000H), command (Write)"
© SDO communication completion check
@ Normal/abnormal termination check for SDO communication completion (result)
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Sample program

X100  R2000
F—DbFy———— Mvus [ Ut  [s1:UM7C4BO
Link Multi-turn data Station
establishment clearing request Address
X100 R2000 R2100 R2001
< oF /1
Link Multi-turn data Special function Special function
establishmen clearing request setting done setting
R2001
Special function
setting
R2001
—(DF) [ mv.us | H4D0o1  [s1:UuM7C4B1H
Special function Main-Index
setting
[ mvus |  Ho  [s1:.um7caB2H
Sub-Index
[ mvus |  He  [st:umrcaB3l
SDO communication
Data type
[ " mvus | H31  [st:umrcacoH
SDO communication
Data0
[ mvius | He1  ]s1:umrc4Bs|
SDO communication
command
R2001 R2100
Ho | US_[s1:umM7¢4B5+ DF )——-(O——
Special function SDO communication Special function
setting command setting done
R2100 R2110
Ho | <>uL [st:umrcass]
Special function SDO communication Special function
setting done error code setting error

@-@

@-®

@-©

®-©
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13.9 SDO/PDO Communication

R2100  R2110  R2101 R2002
[ I/ ! I/ ! O
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) [ mvius | H4apoo [st:umrcaB1H
Multi-turn data Main-Index
clearing execution
[ mvus | H1 [s1:um7caB2H
Sub-Index
[ mvus | H7  Ist:um7cs4B3l @_ @
SDO communication
Data type
[ mvus | H200 [s1:umrcacoH
SDO communication
Data0
[ mvuus | Hs1  [st:umrcaBsH
SDO communication
command
R2002 R2101
HO | =us__[st.umrcass}« DF y————(O)— @-@
Multi-turn data SDO communication Multi-turn data clearing
clearing execution command execution done
R2101 R2111
. Ral
F Ho | <UL [s1:umrcass) O— @_@
Multi-turn data SDO communication Multi-turn data clearing
clearing error code execution error
execution done
R2101  R2111  R102 R2003
Multi-turn data ~ Multi-turn Multi-turn data Multi-turn data
clearing  data clearing | clearing execution clearing =
execution done execution | done confirmation execution done
R2003 error done confirmation
Multi-turn data
clearing execution
done confirmation
R2003
DF ) [ mvius | H4pD01  [s1:UumM7C4BIH
Multi-turn data Main-Index
clearing execution
done confirmation [ mvus T  Ho [st:umrcaB2H
Sub-Index @ @
[ mvus | He  [st:umrc4B3H
SDO communication
Data type
[ mvus | H1 [s1:um7caBsH
SDO communication
command
R2003 R2102
HO | =us__[st:um7casj~ DF y——-——(O)— @-@
Multi-turn data SDO communication Multi-turn data clearing
clearing execution command execution done
done confirmation confirmation done
R2102 R2112
. Ral
F Ho | <UL [s1:uMrcas} O— @_@
Multi-turn data clearing SDO communication Multi-turn data clearing
execution done error code execution done
confirmation done confirmation error
R2102 R2112 R2114
/ HO | <us [st:umrcacol———(O)— @_@
clglhr'ilg-gug;]e‘gﬂttiaon cIyaL::g;ueTe?:itiaon SDO communication Multi-turn data clearing
done confirmation done confirmation Data0 execution not
done error completed
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R2102  R2112
I/I

R|21(|)3

R2004

O_

Multi-turn data | Multi-tum data
clearing clearing

1l
Special function
setting clear

Special function
setting clear

Multi-turn data
setting
clearing done

SDO communication
error code

execution done|execution done done
confirmation OO"QTO?"O"
done
R2114
/
Multi-turn data
clearing
execution not
R2004 completed
Special function
setting clear
R2004
——(DF) [ mv.us H4D00  [s1:umM7C4B1H
Special function Main-Index
setting clear
[ mv.us H1 [s1:uM7C4B2HH
Sub-Index
[ mv.us H7  [s1:um7c4aB3H
SDO communication
Data type
[ mv.us Ho  Js1:um7c4coH
SDO communication
Data0
[ mv.us Hg1  [s1:um7c4BsH
SDO communication
command
R2004 R2103
HO | =uUs__ ]s1.umrc4B5~ DF }——-——(O)—
Special function SDO communication Multi-turn data setting
setting clear command clearing done
R2103 R2113
Ho [ <>uL [s1:umrc4sg}

Multi-turn data
setting clearing
error

®-@

®-®

®-©

®-©
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13.9.1.2 Saving Servo Amplifier Parameters

¢ By using SDO communication, you can save parameters for servo amplifier MINIAS
ABB/A5B via FP7MC Unit.

¢ 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

Mark

Description

Write "save (73617665H)" to CoE object "1010H_01H" (SDO communication Write)

Set "SDO communication Main-Index (1010H), Sub-Index (01H), Data type (UINT32), write data
("save"), command (Write)"

Write request: ON

Set "SDO communication command (Write)"

SDO communication completion check

ORCRICRIGHNO)

Normal/abnormal termination check for SDO communication completion (result)

Check that CoE object "1010H_01H" is set to 0001H (SDO communication Read)

Read request: ON

Set "SDO communication command (Read)"

SDO communication completion check

Normal/abnormal termination check for SDO communication completion (result)

ORICRIONICRIC,

Normal/abnormal termination check for SDO communication completion (read data)
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ns

Sample program

O-@

X100  R2000
} || ( DF ) [ mvus [  u1 [s1:um7caBo;
Link Parameters Station Address
establishment  save request
————— Mv.us | H1010 [s1:umrc4B1H
Main-Index
——1 Mvus | H [s1:um7c4B2H
Sub-Index
——— Mv.Us |  H7  [s1:um7c4B3H
SDO communication
Data type
L[ Mv.UL [ H65766173 [s1:uM7C4COH
Sbo
communicationData0
X100  R2000 R2100 R2001
|—( DF L/ i
Link Parameters SDO Write SDO Write in
establishmen  save request done progress
R20(|)1
[
SDO Write
in progress
R2001
— DF ) [ mMvus [ He1 [st:umrcassH
SDO Write SDO communication
in progress Command
R2001 R2100
HO | =us__ [st.umM7rcaBs|~ DF }—————(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
R21PO R|21?O R|2191 R2002
| 4 /1
SDO Write  SDO Write | SDO Read SDO Read
done error done In progress
R2002
SDO Read
in progress
R2002
DF ) [ mvus [ H1 [s1:um7CcaB5H
SDO Read SDO communication
in progress
R2002 R2101
HO | =us__Jst.umrcaBs|~ DF )}————()—
SDO Read SDO communication SDO Read
in progress command done
R2101 R2111
Ho | <UL Is1:umrcaBs}
SDO Read SDO communication SDO Read
done error code error
R2101 R2111 SRB  R2118
—/H_cvwpuL [ H1 [s1:um7cacy
SDO Read SDO Read SDO communication | = Save succeeded
done error Data0
SRB R2119
/
= Save failed
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13.9.2 PDO Communication

o FP7 MC Unit can perform SDO communication and PDO communication using CoE
(CANopen over EtherCAT) protocol as a communication method with slave devices.

¢ 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.

¢ Objects allocated to Transmit PDO mapping can be monitored in the TxPDo communication
area.

Master Slave device
[FP7 MC Unit] Station address noxxxx

]

ﬁl RxPDO

TxPDO

UM 7C8CO |RxPDO communication area
EthercAT™
:1 2,968 wordg
. 5 UM 7D458 | TxPDO communication area
==
UM 7DFFF 2,968 words

H 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 in the "Variables" tab in the "Device Editor" window of
EtherCAT Configurator.
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B EtherCAT Configurator [--]
Eile View Network Sefings Help

|/f’ Configuration Mode ‘ H Export ENI B8 Diagnosis Mode
Project Explorer Device Editor
= | 16-axs type FP7 Motion Control Unit | General | PDO Mapping | Variables | Agvanced Options | Distrisuted Giock | Init Commands |
{l Slave 001 [MADHT1105BA1] (001) 1Axis Varaties ] )
il Slave_002 [MADHT1105BA1] (002) 2Axis Total TxPDO Size(byte) . 25 Total RxPDO Size(byte) . 21
il Slave_003 [MADHT1105BA1] (003) 3Axis
il Slave_0D4 [MADHT1105BA1] (004) 4Axis fare Db L Of=t ~ |Size UMAddresss | *
Slave_001 [MADHT1105BA1] Transmit PDO mapping 4Emor code UINT IN 00 20  7D4S8[150]
Slave_001 [MADHT1105BA1] Transmit PDO mapping 4Statusward UINT IN: 20 |20 | 7D4590450]
Slave_001 [MADHT11058A1] Transmit PDO mapping 4Modes of operation display SINT IN 40 1D  7D4SA[70]
Slave_001 [MADHT1105BA1] Transmit PDO mapping 4Pesition actual value DINT IN 50 4D  7D4SA[15:8] 3
Slave_001 [MADHT1105BA1] Transmit PDO mapping 4velocky actual value DINT IN: 50 40  7D4SClISE
Slave_001 [MADHT1105BA1]. Transmit PDO mapping 4Torque actual valug INT IN: 130 20 | 7D45E[15:8]
Slave_001 [MADHT1105BA1] Transmit PDO mapping 4Touch probe status UINT IN 150 2D  7D4sFpSE] L
Slave_001 [MADHT1105B41] Transmit PDO mapping 4Touch probe pos1 pos value DINT IN: 17D 4D | 7D450[15:8]
Slave_D01 [MADHT1105BA1]. Transmit PDO mapping 4Digital inputs UDINT IN: 210 4D | 7D462[15:8]
Slave_001 [MADHT1105BA1] Receive PDO mapping 4Controlword UINT out 00 20 | 7C3CO[15:0]
Slave_D01 [MADHT1105BA1] Receive POO mapping 4Modes of operstion SINT out 20 10 TFCECA[TO)
Edit Variables
Short Info - 1 || Messages -0
Information Severity Time Message
Name Slave_D01 [MADHT11058A1]
Description MADHT 11058A1
Vendor Panasonic Corporation, Appliances
Networks: 1 | Slaves: 4 | Status: | Mode: CONFIG

B Precautions on programming

¢« 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.

¢« PDO communication cannot be used in the diagnosis mode.
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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 =N EoR ===

ESI Files
Select an ESI file which should be deleted or exported or add new ESI files

I | Panasonic Corporstion, Appliances Company

Number of ES| files: 2

Add File Add Folder Delete Export Close

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.

ESI Manager (=% B =<=|

ESI Files
Select an ESI file which should be deleted or exported or add new ES| files.

& Penasonic Gorparation, Appliances Campany
FI% | Panasonic Industrial Devices SUNX Go. Ltd.

shguiec_1_D0xml

Number of ESI files: 4

Add File Add Folder

4. Press the [Close] button.
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13.11 Connection with Slave SL-VGU1-EC

13.1141

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.

R
* PROCEDURE

1.

Select “Parameter” > “EtherCAT communication settings” from the menu
bar.

The “EtherCAT Configurator” window is displayed.
Right-click on “FP7 Motion Control Unit” in the project explorer.

The context menu is displayed.

B EtherCAT Configurator [--]
File View Network Settings Help
% Configuration Mode Export El : Diagnosis Mode
Project Explorer Device Editor
16-axis type FP7 Molion Pantznt Linit [utactar |
- O, Scan EtherCAT Network
4 Append Siave 16-xis type FP7 Motion Control Unit
500

= Import Slaves from ENI File

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.
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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.

&% EtherCAT Configurator [--] =B |
Eile View Network Seftings Help
= Configuration Mode | | Export ENI B Diagnesis Mode
Project Explorer Device Editor
v 16-axis type FPT Motion Control Unit | General | PDO Mapping vanables | Advanced Options || Init Commands || CoE object |
g Slave_001 [MADHT11058A1] (001) 1Axis variables ] ) .
™ Slave_002 [SL-VGU1-EC] (002) [Unused] Total TXPDO Size{byte) : 35 Total RxPDO Size(byte) * 33
MName Datatype Offset =~ |Size |UMAddresss *
Slave_002 [SL-VGU1-EC].IN 0-31 Bit TxPDOIN 0 BOOL IN: 250|041 7D484[8]
Slave_002 [SL-VGU1-EC].IN 0-21 Bit TxPDOIN 1 BOOL IN: 251|041 7D484[9]
Slave_002 [SL-VGU1-EC].IN 0-31 Bit TxPDOIN 2 BOOL IN: 252|041 7D484[10]
Slave_002 [SL-VGU1-EC].IN 0-31 Bit TxPDOIN 3 BOOL IN: 253| 0.1 7D4&4[11]
Slave_002 [SL-VGU1-EC].IN 0-21 Bit TxPDOIN 4 BOOL IN: 254 0.1 7D464[12]
Slave_002 [SL-VGU1-EC].IN 0-21 Bit TxPDOIN 5 BOOL IN: 255 0.1 7D464[13]
Slave_002 [SL-VGU1-EC] IN 0-31 Bit TxPDOIN & BOOL IN: 256 0.1 7D464[14]
Slave_002 [SL-VGU1-EC] IN 0-31 Bit TxPDOIN 7 BOOL IN: 257 |01 7D464[15]
Slave_002 [SL-VGU1-EC] IN 0-21 Bit TxPDOIN 8 BOOL IN: 26.0| 0.1 7D465[0]

Edit Variables

Short Info ~ I || Messages -~
\nformation Severity | Time |Message

Name Slave_002 [SLVGU1-EC]

Description SLVGUI-EC

Vendor Panasonic Industrial Devices SUN.
Networks: 1 | Slaves: 2 | Status: | Mode: CONFIG

Example of SL-VGU1-EC allocation

n ¢ KEY POINTS

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

13121 Operation of Encoder Input Device

¢ The encoder input device operates as a ring counter.

¢ The count range of a usable encoder input device is unsigned 32 bits (0 to 4,294,967,295 [H
FFFF FFFF]).

Item Specifications

4,294,967,295
[H FFFF FFFF]

J

Operation image Roll
Count up over Count down

Count value

If the count value exceeds "4,294,967,295", the count value will be "0"
Operation when reaching the automatically and the count operation will continue. If the count value falls
upper limit or lower limit below "0", the count value will return to "4,294,967,295" automatically and the
count operation will continue.

P/ A + REFERENCE

e For details of the specifications and setting method of encoder, refer to the
specification sheet and manual of the encoder. Encoder that operation
check has done: GX-EC0211 [Encoder input terminal] made by OMRON
Corporation
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13.12 Connection with Slave Encoder Input Device

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.

‘Select Unit [16-axds type FP7 Motion Gontrol Unit{AFF7MG16EC) |

Real axis

[E101-16

i =

Virtual axis
[01-08 [Flo1 [0z [o3 [o4 [F05 [os [o7  [Fo8

CJALL

Encoder axis seﬂingsl <

il

—_— = J

Allocate the counters of a
slave device to used

Set the slave device
allocated to the axes as
an encoder.

After that, press the [Encoder axis settings] button and set the registered axes are

encoder axes.

Encoder axis settings (===
Real axis
Eo
o8 2 14 5 6
Virtual axis
o1 0z 03 04 05 06 o7 o8
l OK ] l Cancel |

Allocate axes for the
number of counters of the
slave device.

* (asterisk) is displayed for the axes set as encoder axes.

Register the encoder input device as a slave. (Refer to 4.4 Setting of

Network Configuration.)

& EtherCAT Configurator [--]
Fle View Nework Seftngs Help

[ Configuration Mode | | Export ENI B Diagnosis Mode

===

Project Explorer Device Editor
v L 16-ais type FP7 Motion Control Unit | Generat [PDO Mapping [ Variables [ Advanced Options | Distiouted Clock | Init Commands | CoE object
@ Slave_001 [VADHT1105BAT] (001) 1Axis z
&5 Slave_002 [GX-EC0211] (002) 2Axis Used parameter setting
Address
Station Adaress 2=
No. of axes 2
Axis No. 2Ais - 2Avis, 3Axs
Information
Name Slave_002 [GX-ECO211]
Description GX-ECD211 screw terminal biocks 2 nputs(5 V and 2¢ V votage npu)
Vendor OMRON Gorporation (083 / 131)
Product Code 051 81)
Revision Number 0x10001 (85537)
EsiFie GiProgramD: 1D SUNX ControliControl Motion {T\omron GX-
Encodersml
Topology
PortA, Ml @ Siave_001 [MADHTH105BAT] [Port 8] -
Short Info ~ | [Messages -1
nformation Severty | Time | Message
Name Slave_002 [GX-EC0211]
Description GX-EG0211 screw terminal blocks
Vendor OMRON Corporation (083 / 131)

Networks: 1 | Slaves: 2.

[ status: | Mode: CONFIG
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3.

Set the number of counters of the encoder input device.
& EtnerCAT Configurator ] ——=

File  View  Network

Settings _ Help

' Configuration Mode | | Export ENI

Project Explorer

18-axis type FP7 Motion Control Unit

B8, Diagnosis Mode

Device Editor

| General [PDO Mapping | Variabies | Advanced Options | Distrbuted Clock| Init Commands | CoE object

0 Slave_001 [MADHT1105BA1] (001) 1Axis

& Slave_002 [GX-EC0211] (002) 2Axis

Networks:1 | Slaves: 2 |

Used parameter setting

Revision Number

Station Address
— — The number of counters of
AN s - s, 3 the slave device
Information 1
Name Slave_002 [GX-EC0211] =
Description GX-EC0211 screw terminal blocks 2 inputs(5 V and 24 V voltage input)

0x10001 (65537)

ESI File. C:\ProgramData\Panasonic-ID SUNX Contro\Cantrol Motion IntegratoriEtherCAT\Omron GX-
Encoderxml
Topology
PortA, Mil @ slave_001 [MADHT1105BA] [Port B] -
Short Info ~ 1| Messages -~
Information Seventy | Time | Messsoe

Name Slave_D02 [GX-EC0211]

Description GX-EC0211 screw terminal blocks

Vendor

OMRON Corporation (083 / 131)

| Status: | Mode: CONFIG

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".

&% EtherCAT Configurator [--]
Fle  View Metork Setings Help
(5% Configuration Mode | | Export ENI
Project Explorer
v | 16-axistype FPT Motion Control Unit
i Slave_001 [MADHT1105BAT] (001) 1Axs
& Slave_002 [GX-ECO211] (002) 2AXis

B8, Diagnosis Mode

Device Editor

=]

==

| General [PDO Mapping | Variabes | Advanced Options | Distrouted Clock | Init Commands || CoE obiect |

Revision Number

Adaress
Station Address. 205
No. of axes
Auis No. 28 - 2AXS, 3AXS
Information
Name. Slave_002 [GX-ECD211] 1
Description GX-ECD211 screw terminal blocks 2 inputs(S V and 24 V voltage input)
Vendor OMRON Corporation (0x83 / 131)
Product Code 0x51 (81)

Used parameter setting

0x10001 (65537)

ESIFie C:\ProgramDatalPanasonic-ID SUNX ControlControl Motion IntegratorEtherCATIOMIon GX-
Encoderxmi
Topology
PortA, Mil @ Siave_001 [MADHT105BAT] [Port B] =
Short Info ~ ¥ |[Messages - x
Information Severity Time  Message

Name Slave_002 [GX-ECO211]

Description GX-EGO211 screw terminal blocks

Wendor OMRON Corporation (0x83 / 131)
Networks: 1 | Slaves: 2

| Status: | Mode: CONFIG
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13.12 Connection with Slave Encoder Input Device

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)".

ey . ===

Set an index number for each counter |
= by switching the axis number. .
Encorder increments DxB03F o1 4 uz2 T sDo N OxE08F 0x01
Metor revolutions DxB03F 02 4 uz2 T sDo N OxE08F 0x02
Metor revolutions 0xB091 o1 4 uz2 w sDo N DxE091 0x01 A
Shaft revelutions: 0xB091 02 4 uz2 w sDo N DxE091 2 7
feed 0x6092 o1 4 uz2 w sDo N DxE092 il
— osws | oo AN T ) R [ .
Speed during sesrch for zero 06099 w02 4 U2 W sDo [ Set the _IndeX number fOr the
coosa | a0 A e e | CoE object of the counter
oo code varse | oo O T e I current value of the slave device.
Modes of operation display OxB061 000 1 18 r TxPDO
Fosition actual value OxB064 0x00 4 132 r TxPDO
Velocity actual value DxBOBC 000 4 132 T TxPDO

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.

o: Available, -: Not available

Unit
Axis no. |memory no.| Name Default Description R | W
(Hex)
Stores the current value based on a mechanical
AMP origin in pulse units. It will be reset to “0” on the
UM 02654 | current completion of home return. The value will not be
1 _UM 02655 | value KO updated when the current value update functionis | ® | -
(Absolute executed.
coordinate) .
Unit: pulse
Stores the current value based on an electric
Current origin (value set as home position coordinate).
Stores values converted with the unit system
value after : ) h
unit (pulse, ym, inch, degree) selected in the axis
1 UM 02656 conversion | KO parameter as integer. When the home return is R )
-UM 02657 (Logic completed, the value set as home position
s s?em coordinate will be stored. When “0” is set as home
ysten position coordinate, it will be reset to “0”. This area
coordinate) ;
is also updated when the current value update
function is used.

(Note): The count range of encoder input is unsigned 32 bits (0 to 4,294,967,295).
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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 Description

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

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

Storage timing 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 Description

Storage destination folder \ECpacketLog

File name: yyyyMMddhhmm-***
yyyy: Year, MM: Month, hh: Hour, mm: Minute, ***: Generation (000-999)

Stored file
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13.13 EC Packet Monitor Function

13.13.3 Handling of SD Memory Card

B Usable SD memory cards

Use of Panasonic industrial SD memory cards (SLC type) is recommended.
https://panasonic.net/cns/sdcard/industrial _sd/index.html

(Note) An operation check has not been conducted for SD memory cards made by other
manufacturers.

Printed logo on Usable SD memory cards
CPU unit Card type Capacity
Y 4
’ SDHC memory card 512MB 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.
*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 on the following website.

"SD Association's website"
https://www.sdcard.org/home/

* NOTES

o Afile system formatted by PC’s standard formatting software does not
satisfy the SD memory card specifications. Please use the dedicated
formatting software.

e Itis 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.
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13.13.4 How to Set

For using the packet monitor function, the settings related to the EC packet monitor are

configured in CMI.

B MC common settings dialog box

pp—
"MC common settings xl

Setting

MC operation

EtherCAT commuinication

Debug function

RUN-*PROG. operation

Error slarm to CPU unit

EtherCAT communication c

Threshold of the number of times of DDO error judgement
All nodes perticipation wait time (s)
Operation when an error occurs

Decelerstion stop cperation

Interpolation operation control P point operation

Tool operation monitoring time (3]

cle

EC packet momitor request flag ng

Execute EC Packet Monitor after Power ON

211 axes stop

Deceleration stap

Deceleration stop

Yes

Rllow directional shift

{us) 500

Disabled

Oon:- o0Eoea s .

Not executed

Item Default Description
Set the operation of packet monitor request flag of EC
(EtherCAT) communication.
EC packet monitor . Disabled Packet monitor is not executed when EC packet
: Disabled .
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

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.
110 Target L
allocation | axis b EWE LR
Turns on when the monitoring of EtherCAT communication packet is
X1 All axes | EC packet executed by the EC packet monitor request (Y1).
monitor active T o
ON: Monitoring is executed, OFF: Monitoring stops
Requests the start of the monitor of EtherCAT communication packet
when the EC packet monitor request flag is enabled by “MC common
Y1 Al axes EC packet parameter”. The packet data is saved in an SD memory card. The
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.
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13.13 EC Packet Monitor Function

13.13.5 How to Execute

The packet monitor is executed in the following procedure.

Procedure

Insert the SD memory card into FP7 MC Unit.

Confirm that the EC packet monitor is set with CMI.

Turn on the power supply.

CRICRICRIC)

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

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.

(Note): This function is supported by FP7 MC Unit Ver. 1.5 and later.

Sample program

SR10
I [ TmMyo [ DT1000 H
Always ON Timer for delaying  Delay value
communication (x1s)
startup after power
T0 ON (x1s) Y10A
| VN
—i/1 O

Timer for delaying communication
startup after power ON (x1s)

R1000 TO X10A
( 3 || | /1
_| DF ) 11 I/I
EC communication Timer for delaying EC communication
restart request communication stop request
Y10A startup after reception
power ON (x1s) annunciation

EC communication
stop request

EC communication
stop request
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CMTimeChart Monitor

14.1 Overview of Function

B4 CMTimeChart.cmt - CMTimeChart
File Edit Set View Cursor Online
S A P Eg dede QB R 2B

9 iy

EN] E Axig 1lrPositioning start reguest ]

m] | 2xis 1:Pusy anoundiation
arr_ | .

o -
Axis 1:0peration done annunciation [‘

40000007

Axig L:Cu

olute coordinate} T
3500000

3000000+

2500000 4

2000000
3007

ctusl speq

225~

150 =

-60000:00:00.67500:00:00.7500

- X

Trigger no.

Color | Value (T) | Value (&) | Value (B) | Values (B-R) | Max. value | Min_ value
1 Axis l:Actusl speed monitor v, ILE ] ] [ [ 283 ] a
1 Axis l:Current value of BMP (| I32 2000001 o [} o 4000053 1553537 -

Color = WValue (T) | Value (&) | Value (B) | Values (B-) | Mex. value | Min_ value

2 | 1 | 2xis 1:Busy snnunciszion aIT o o o
Device List Trigger condition setting|
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14.1 Overview of Function

B Function of CMTimeChart

¢ This is a function to display data logged in the memory of FP7 MC Unit as time chart by

reading it.

o 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.

B Execution procedure of CMTimeChart

data, it can be confirmed as a time chart.

Item Description Reference
@ Start CMTimeChart. CMTimeChart can be started from the menu of CMI.
Set devices to be logged. (Max. 256 devices) Word devices and
@ Register devices. bit devices in the unit memories can be specified for devices to p.14-4
be logged.
Specify conditions used as triggers for logging (Max. 16
(® | Set trigger conditions. conditions). Leading edges and trailing edges of bit devices or p.14-6
values of word devices can be set as comparison conditions.
Download setting - . . .
Download set conditions (registered devices and trigger
@ | data for diti p.14-12
CMTimeChart. conditions).
Start and stop the logging operation by the CMTimeChart
® Etar}nang Setcr)apti?r? operation or user programs. The logging situation can be p.14-13
9ging op ’ confirmed in the monitor of CMTimeChart or unit memories.
When the logging operation is complete and log data is stored
® | Upload logging data. in FP7 MC Unit, data can be uploaded. When uploading logging p.14-20

W 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

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.

R
* PROCEDURE

1. Select "Set" > "Register Device" from the menu bar. Or double-click an
arbitrary line in the device list window.

The “Register Device” dialog box is displayed.

Register Device IEI

Trigger no. z|
Object [mC unit ~|
Classification [ ~|
Device [Eacn axis connection confirmatio ~ |
Axis number @|
Device type Bit device
Used bit position 0

[ QK l [ 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.
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14.2 Registration of Devices

B Setting items (When Object is MC Unit)

Item Description
Trigger no. Select a trigger number corresponding to the monitored device. Range: 1 to 16
Object 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 /
10 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 number 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.

B Setting items (When Object is Slave)

Item Description

Trigger no. Select a trigger number corresponding to the monitored device. Range: 1 to 16
Object 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.

B ¢ KEY POINTS

e The device displayed on the time chart is specified along with trigger
conditions (1 to 16).

o Switching the object between "MC Unit" and "Slave" in the "Register
Device" dialog box switches the selectable items.
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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
CMIL.

-
—_—
¢ PROCEDURE
1. Select "View" > "Trigger condition setting” from the menu bar. Or click

Trigger window

The Trigger condition setting dialog box is displayed.

Trigger condition setting =)
Trigger no. 1 ‘|
Sampling

Communication cycle {ms) 0.5
Communication cycle magnification
Sampling cycle (ms) 0.5
Measurement time (ms) 4 - |
No. of sampling data 8
Trigger mode Single bt |
Trigger position 0 bt |
Trigger condition A i |
Trigger A
Set |
Trigger B
Set |
[Z] write to SD memory card

2. Select a trigger number, sampling condition, trigger mode, trigger position
and trigger condition.
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14.3 Trigger Condition Setting

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 Trigoer A
Comparison source E| Comparison destination
Object [Mc Unit - Object [Mc nit |
Classification [an ~| Classification [ |
Device [Each axis connection confirmatio + \ Device [Each axis connection confirmatio |

Axis number Axis 1 - Axis number Axis 1 -
Device type Bit device Device type Bit device

Used bit position 1] Used bit position 0

4. Select trigger setting conditions, and press the [OK] button.

The detailed information of trigger conditions is displayed.

Trigger condition setting =]
Trigger no. 1~ |
Sampling

Communication cycle (ms) 05

Communication cycle magnification

Sampling cycle (ms) 0.5
Ieasurement time (ms) 512 - |
No. of sampling data 1024
Trigger mode Single - |
Trigger position 1/8 bt |
Trigger condition A -2 |
Trigger A
Axis L:Positioning start request 1 Fixed value:
Set |
Trigger B
Set |

[C] write to SD mamory card
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14.3.2 Trigger Condition Setting (Sampling)

The sampling conditions in the Trigger condition setting dialog box are set as follows.

Trigger cendition setting )
Trigger no. 1 '|
Sampling

Communicaticn cycle (ms) 0.5

Communication cycle magnification 1

Sampling cycle (ms) 0.5
Measurement time (ms) 4 - |
No. of sampling data 8

Trigger mode Single v |

B Setting item

Item Description

The set EtherCAT communication cycle is displayed.

Communication cycle Although the communication cycle specified in "MC common settings" is in [us] unit,
the communication cycle is displayed in [ms] unit according to the time scale
display.

Communication cycle Set the EtherCAT communication cycle magnification.

magnification Range: 1 to 255

The determined sampling cycle is displayed according to the above communication

Sampling cycle cycle magnification.

Select data measurement time. The range of measurable time varies according to
the EtherCAT communication cycle.

EtherCAT Measurement time range
communication cycle

Measurement time (ms) 0.5ms 4 ms to 130.560 s
2.0ms 6 ms to 522.240 s
1.0 ms 8 ms t0261.120 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

< - 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 us
Cycle magnification: 1 to 255
No. of sampling data: 8 to 1,024
Sampling cycle: Measurement time / No. of sampling data
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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.

Trigger condition setting =]
Trigger no. 1 v|
Sampling

Communication cycle (ms) 0.5

Communication cycle magnification

Sampling cycle (ms) 0.5
Measurement time (ms) 4 - |
No. of sampling data 8

Trigger mode Single - |
Trigger position 1] - |
Trigger condition A -7 |

B Setting item
Item Description

Specifying the timing to log data.

Select Description

After the start request, the logging is executed only at the time of

Single the first trigger detection.

Trigger mode After the start request, the logging is executed every time the

Normal trigger is detected.

After requesting the start, the data before the measurement time
Auto will be stored as measurement data from the point of time when
the logging stop is requested.

Trigger positions displayed on the time chart monitor can be specified. They can be set
Trigger position by the rate of the measurement time. Select any one from the following options.

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 g U U U U U

<« - Measurement time [EtherCAT communication cycle x Communication cycle magnification x No. of sampling data] = %
(0.004 s to 1,044,880 s)
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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 =
Trigger no. 1~ |
Sampling

Communication cycle (ms) 05

Communication cycle magnification 1

Sampling cycle (ms) 0.5
Measurement time (ms) 4 - |
No. of sampling data 8

Trigger mode Single - |
Trigger position Q - |
Trigger condition A v|

Trigger A
Set |
Trigger B
Set |
[C] 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 Aand B It will be valid when the both conditions specified for Trigger A

and Trigger B are met.

AorB It will be valid when the condition specified for Trigger A or
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 @ Trigger A @
Comparison source @ 1 vl Comparnison desfination
Object [MC unit ~| Object [mc unit -
Classification [An | Classification [l -
Device [Each axis connection confirmatio | Device [Each axis connection confirmatio |
Auis number Avis 1 | Axis number Axis 1 -
Device type Bit device Device type Bit device
Used bit position 0 Used bit position 0
QK l [ Cancel
No. Item Description
O) 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

1 Comparison source" is detected.

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.

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".
@ Comparison
source Select devices for the comparison conditions. A fixed value can be selected for
Comparison Comparison source.

@ destination
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14.4 Download to Setting Data to the Unit

The device registration and trigger conditions made by "CMITimeChart" must be downloaded
to FP7 MC Unit. The following procedure is explained on the condition that "CMTimeChart"
has already started on CMI.

R
* PROCEDURE

1.

Select "Online" > "Download Logging Setting ” from the menu bar.

A confirmation message box is displayed.

Download Legging Setting @

‘-' - ‘-I Legging setting will be downloaded.
' Are you sure you want to proceed?

| aK | I Cancel

Press the [OK] button.

Downloading the logging setting is executed. Once the download is complete, a
message box is displayed.

Download Logging Setting @

|0I Download of logging setting to 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.

Download Logging Setting @

! Download of logging setting to the unit failed,

Legging is being executed.

Press the [OK] button.
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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.

Legging Monitor

Trigger State

Announce Trigger Registration

Rllow Trigger Use

Logging flag

Presence/absence of logging data

Select "Online" > "Start Logging" from the menu bar.

A confirmation message box appears.

Start Logging @

v "-I Logging will be started.
WY Are you sure you want to proceed?

| QK | [ Cancel

Press the [OK] button.
Once a trigger is detected, the logging is started and the logging flag turns on.

Logging Menitor

Trigger State
gger Registration
Rllow Trigger Use

Logging Elag

Presence/sbsence of logging data

Once the logging is finished, the logging flag turns off and the presence/absence
of logging data flag turns on.

Legging Menitor
Trigger State
Announce Trigger Registration

Rllow Trigger Use

Logging Elag

Presence/absence of logging data
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¢ KEY POINTS

Confirm if the presence/absence of logging data flag is on.
Select "Online" > "Stop Logging" from the menu bar.

A confirmation message appears.

Stop Logging ==

f ) , Logging will be stopped.
"' Areyou sure you want to proceed?

| oK | | Cancel

Press the [OK] button.

The logging operation stops and a confirmation message are displayed.

Stop Legging (=)

[0] Logging stopped.

Press the [OK] button.

Then upload the logging data on "CMTimeChart". It can be displayed in the time
chart.

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™.
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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.

1‘/
* 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.

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.

m /O allocation

U T"‘.’ get Name Description
number 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 Waveform logging executed.
enable
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 . 2
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 I/O
numbers actually used vary according to the slot number where the unit is installed and the starting word

number.
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B Unit memories (Time chart function operation setting/annunciation area)
o: Available, -: Not available

Axis Unit
no. |memory no. Name Default | Description R | W
: (Hex)

When a trigger condition has been registered in FP7
MC Unit, the bit corresponding to the trigger number

. UM 02630 Anr_]ounc_:e trigger HO 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 number.
- UM 02631 | Allow trigger use | HO 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

on FP7 MC Unit and logging data exists.
i UM 02633 | Presence/absence| .o gging ° i
of logging data 0:No 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

I‘IIIIIII‘I‘IIIIIII‘I

Triggerno. 16 e ¢ ¢ ¢ ¢ ¢ 9 8 o o o o o o 1
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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) oFp

Allow trigger use  ON
(UM 02631_bit0) off

Waveform logging enable ON
(YB) OFF

Waveform logging active
annunciation ON

(XB) OFF |

ON
Trigger detection oFf

L]

o
N

N

|‘/ (Note)

Logging flag ON
(UM 02632_bitd) OFF

]
Tk

JE—

Presence/absence of
logging data ON

(UM 02633_bit0) OFF

—
Measurement
time

)

- F

(Note): If the waveform logging enable (YB) flag turns on before turning on "Allow Trigger Use (UM02631)", the

logging operation will not be ex

ecuted.
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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.

Announce trigger registration ON
(UM 02630_bit0) off

Allow trigger use  ON

(UM 02631_bit0) opf || | T |
Waveform logging enable ON
o L

(YB) OFF |
| (Note)

Waveform logging active
annunciation

(XB) OFF |

ON
Trigger detection off

|_|

Logging flag ON

(UM 02632_bit0) OFF I N N N
«— — —>
Presence/absence of Measprement) Measurement Measprement>
logging data ON time fime dme

¢ 4 I'4 4
(UM 02633_bit0) OFF

(Note): If the waveform logging enable (YB) flag turns on before turning on "Allow Trigger Use (UM02631)", the
logging operation will not be executed.
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B When Trigger mode is "Auto"

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) off

Waveform logging enable ON
(YB) oFF

Waveform logging active
annunciation ON

(XB) OFF

) i

N

—>
Presence/absence of Measurement
logging data ON time
(UM 02633_bit0) OFF

Logging flag ON
(UM 02632_bitd) OFF

NS

N
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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.

R
—_—
¢ PROCEDURE
1. Confirm that the logging is complete, the operation is stopped and the

Presencel/absence of logging data flag is on.

They can be confirmed in the "Logging Monitor" window.

Logging Menitor

Trigger State
Bnnounce Trigger Registration

Rllow Trigger Use

2. Select "Online" > "Upload Logging Data" from the menu bar.

A confirmation message box appears.

Upload Logging Data @

& Current trigger condition and device will be deleted.
" Are you sure you want to proceed?

| oK | ’ Cancel

3. Press the [OK] button.

The upload is executed and a confirmation message box is displayed.

Upload Logging Data @

:] Uplead of logging data from the unit completed successfully.

4. Press the [OK] button.
The logged data is displayed as a time chart.
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CMTimeChart.cmt - CMTimeChart =N ||
Eile Edit Set Miew Cursor Online
S A FeEE e Al
T iy
=
DN:I Axis i:Positioning start reguest §
- P e T
DN:I Axis|1:Dusy anmundisation
— sram bl Dlbdma AbbLb; ikl
':'":I Zxis 1:0peration dome annunciation )
oFE. il Nab S m il Sl i i dadaia il
4000000 e AN RN RERR! WA b e o ate
2500000
2000000 1
3007 Bxis 1:Actusl Spedd monitor valus pAwDTe T
225+
150
75
0 / i
UL R R R A AL
0:00:00.00000:00:00.07500:00:00.15000:00:00.22500200:00.30000:00:00.37500:00:00.45000:00:00.52500:00:00.60000:00:00.67500:00:00.7500
i I I ] ]
EET ST [ -
BE0s  [ossms [ azme [ G [ mms  fcums [ 6w
|Device List ‘Tngger condition semng‘
NUM

¢ KEY POINTS

For uploading logging data and displaying the time chart, the logging
operation should be complete.

During the execution of the logging operation, it is not possible to upload
logging data and start the time chart.
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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.

B Display Setting dialog box (Common tab)

Display Setting

Common | Device

==l

X-axis Sefting
Mo. of Displayed Crids

No. of Data per Grid

Y-axis Setting
MNo. of Displayed Crids

No. of Whole Grids

Time Scale Unit Type Microsecond v|

154

5

Color Setting
Background Color Cursor A Color _
Chart Background Color | cursor 8 Coler [:]
X-axis Scale Color [
Trigger seftting (Trigger cursor)
Displayed trigger no. 1 v|
[ oK l [ cancal | [ Apply

Item Description
No. of Set the number of grids of a displayed chart in the logging monitor.
Displayed Range: 10 to 1,000
Grids (Example) When setting 10, it is divided into 10 by grids.
_ Set the number of data dividing the area between grids.
é::g'nsg No. of Data Range: 1 to 100
per 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 Set the time scale unit of a displayed chart.
Unit Type Microsecond / msec / sec / min / hours
N?- of Set the number of grids displayed in a displayed chart in the logging monitor.
) Displayed
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
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14.6 Upload of Logging Data (Time Chart)

Displayed Grids

A
[2]
©
S
o
@
>
‘_“
Q.
K]
©
G
o
P4
v
| | | | | | | | | | 1
1 grid
< | 4
No. of displayed grids
Time in display = Time scale x No. of data per grid x No. of displayed grids
1 data
Color Setting
OFF =415t axis: Operation done
ON
OFF  E}1st axis: Busy
ON
OFF  HF1st axis: Positioning start request
ON
1908640 =} 1st axis: AMP current value (Absolute coordinate)
-61
290  Ef1st axis: Actual speed monitor value
0
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B Display Setting dialog box (Device tab)
The display range and position can be set for each registered device.

==

Display Setting

Commeon | Device

Device List
SRR | Display Range Setfing

T01:Axis 1:Current value of AMP| - . .

T04:Axis 1:Positicning start requ _) Set the maximum/minimum of data type
T01:Axis 1:Busy annunciation ) Set the maximum/minimum of logging datav)

T01:Axis 1:Cperation done annu
@ Set arbitrary maximum/minimum values.

Maximum 300

Minimum o
Display Position Setting
Y-axis Display Whole Range: 0 - 49

Upper End 16
Lower End 0
Scale
Y-axis Scale Interval 16
| n »
[ oK | [ Cancel l [ Apply ]

(Note): 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

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).

B ¢ KEY POINTS

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

14.8.1 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
Max. 32k words
Buffer memory 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 \INhen the t_rigger condition is m_et; ) _
condition nstruction: The waveform logging enable flag (YB) is executed under arbitrary

conditions and logging starts.

File determination

condition Lo

(Logging stop trigger When logging is complete.
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

Logging buffer| . B ] DATALOG00 mmddhhmmss-00.lo
ooy 1 _yyyy g

sD DATALOGO00
.................................... DATALOGO1_yyyymmddhhmmss-00.log
DATALOGO1
.............. r DATALOG15_yyyymmddhhmmss-00.log
DATALOG15
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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.

\‘/
* PROCEDURE

1. Select "Options"” > "FP7 Configuration™ > "CPU configuration"” from the
menu bar of FPWIN GR?7.

The "CPU Configuration Setting" dialog box appears.

M CPU Cenfiguration Setting (]
B8
Setting item Setting description
# Select Programmable Display -

¥ Select operation
i+ Select operation when a self-diagnostic emor occurs
= Time data acquisition method

Acquire automatically from SNTP server No
Slot number of unit to acquire 0
= Acquisition timing
When pawer supply is an Set [=
Once daily/specified time Not set.
Once weekly/specified day of the week andtime  Not set.
Once monthly/specified date and time Not set
Daity time: Hours and minutes 0
Weeldy time: Day of the week 0
Weelkly time: Hours and minutes 0
Morthly time: Date 1
Mortthly time: Hours and minutes 0
= Time setting
End processing time (setting value * 0.1 ms) 125

Next frame wait timeout time during muttiframe com... 6500
Monitor registration valid time (setting value * 1 ms) 65535
Constant scan time (setting value = 1 ms) 0
Commurnications contral instruction timeout time (st 100

I Save Setting I I Read Setting(Q) I l 0K ] l Cancel I I Initialize J

2. Specify the slot number where FP7 MC Unit is installed for "Slot number of
unit to acquire”.

3. Change the setting of "When power supply is on" under "Acquisition
timing" to "Set".
A confirmation message box appears.

4. Press the [OK] button.
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B 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.

Trigger condition setting E
Trigger no. 1 '|
Sampling

Communication cycle (ms) 05

Communication cycle magnification

Sampling cycle (ms)

05
Measurement time (ms) 4 v|
8

No. of sampling data

Trigger mode Single - |
Trigger position 0 -7 |
Trigger condition A B |
Trigger A

Set |
Trigger B

Set |

‘ Write to 5D memory card

R’KEYPOINTS

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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Troubleshooting

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.

Occurs in any abnormal conditions. When a motor is operating, the operation stops.

Error The motor stopped due to the occurrence of error will not activate until the error clear is

executed.

Occurs when any operational unconformity not abnormal conditions exist.

Warning The operation can continue even after the occurrence of warnings, and the motor continues

running if the motor is operating.

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 menitor EI
Aziz [Groupl Axis 1 [
Control mode Positioning control | Positioning contral JOG cperaticn
Synchronous master ais V-hmis 1 V-Axis 1
Synchronous autput Cam GeaziClutch
Synchronous state Synchronize Synehronize
Table number executing 1
Ruxiliary output code o
Repeat count curzent value o
Repeat count o
Current value azs
Unit conversion current value 0 pulse 424 pulse
Deviation 1 B ——
Torque value (%) ° o
Actual speed (rpm) o 0 -

Error cade 00F0-3011 L e 00FO-3043
Clear erzozs I Cleaz ezzors I Clear ezzors | Clear exrors | clear erzors
mmingeceae S .- —_—sssss———(i
Clesr warning | Clear warning | Clesr warming |  ciear warning
»
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15.1.3 Clearing Errors/Warnings Using User Programs

Errors and warnings can be cleared by turning on the "error clear request" or "warning clear
request" allocated to the output control area using user programs.

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
I | | { BKMV.UL [s1:UM000BA[S1:UM000BF| WR158 H
1stscan OFF  Link Axes 1to 16 Virtual axes Axes 1to 16
— establish- Error 17 to 32 Error Error
ment annunciation  annunciation annunciation
R600 RI1 5|80 R4720
) N\
_| |_( DF ) 1 U
Axes 1 Axis 1 Error
Error flag clear request
R4720
Axis 1 Error
::]clear request 4
SR14 X100
| | || [ BKMV.UL | WRa472 WR477  [S1:UM000CBH
1stscan 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
Signal name Axes Axes Axes Axes Axes Axes
1-16 17-32 33-48 49-64 1-16 17-32
Error annunciation UMOOOBA | UM000BB | UMO0O0OBC | UMO00OBD | UMOOOBE | UMOOOBF
Warning annunciation UMO000CO | UMo00C1 UMO000C2 UMO000C3 | UM000C4 | UMO00C5
Error clear request UMO001C8 | UM001C9 | UMO0O1CA | UM0O0O1CB | UM0O01CC | UM0OO1CD
Warning clear request UMO01CE | UMO01CF | UMO001DO UMO001D1 UMO001D2 UMO001D3

(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

AXiISNO. 16 ¢ o ¢ ¢ e 8 e e

320 0 0 00
48 e o o o o
B4 o o o o o

2524
«4140+ o
5756

87 0
|||‘I‘|||I|||‘|

o o o o 1

e o o 017
e o o 033
e o o o490
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15.1.4 Error and Warning Logs

FP7 MC Unit has log areas to store error and warning codes in its unit memories.

¢ 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 Function

Error clear individual
axis setting

No. of occurrences of .
The number of occurred errors is stored.

Error errors
annunciation & - -
clear area Error code 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 buffer 8 the occurrence order from the buffer 1.

Warning clear individual
axis setting

No. of occurrences of

Warning . The number of occurred warnings is stored.
° warnings
annunciation &
clear area Warning code 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 buffer 8 in the occurrence order from the buffer 1.

P/ A + REFERENCE

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".
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15.2 Error Recovery Process

15.2.1 Overview

The method to recover from error occurrence varies according to the states when errors occur.

Status when
an error
occurred

Description

Error type

Recoverable
state

-After an error occurred, the operating axes stop.
-After an error occurred, FP7 MC Unit can recover the error at any time.

All error types

Unrecoverable
state

- Error when a critical trouble occurred on the FP7 MC Unit system

- When an unrecoverable error occurred, the power supply of the
positioning unit should be restored.

System errors

AMP
communication
errors
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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.

e The AMP errors differ depending on the types of AMP. For details of the processing for AMP
errors, refer to the manual of servo amplifiers.

¢ When an AMP error occurs, the servomotor automatically becomes free. Execute the servo
on request again after clearing the error.

B How to read AMP error codes
¢ An AMP error is divided into a main code and sub code.

¢ 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 AG6B error no. .
Description
error code Main Sub
0015H 21 0 Encoder communication disconnect error protection
21 1 Encoder communication error protection
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B AMP error code table [For A6B]

FP7 MC AG6B error no. .
Description
error code Main Sub
000BH 11 Control power supply under voltage protection
000CH 12 Over-voltage protection
13 0 Main power supply under voltage protection (between P to
N
000DH ) - -
Main power supply under voltage protection (AC
13 1 . . f
interception detection)
14 0 Over-current protection
000EH
14 1 IPM error protection
15 0 Over-heat protection
000FH
15 1 Encoder over-heat error protection
16 0 Over-load protection
0010H - -
16 1 Torque saturation error protection
18 0 Over-regeneration load protection
0012H
18 1 Regenerative transistor error protection
0015H 21 0 Encoder communication disconnect error protection
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 Over-speed protection
001AH
26 1 2nd over-speed protection
27 1 Absolute clear 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 Duplicated input allocation error 1 protection
33 1 Duplicated input 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 Software limit protection
0022H
34 1 One revolution absolute working range error

(Note): Refer to the latest instruction manual and technical materials of the servo amplifier.
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FP7 MC AG6B error no. .
error code o G Description
0024H 36 0 EEPROM parameter error protection
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 Absolute single turn counter error protection
002DH 45 0 Absolute multi-turn counter error protection
002FH 47 0 Absolute status error protection
0031H 49 0 Incremental encoder CS signal error protection
50 0 External scale connection error protection
0032H 50 1 External scale communication error protection
50 2 External scale communication data error protection
51 0 External scale status error protection 0
51 1 External scale status error protection 1
0033H 51 2 External scale status error protection 2
51 3 External scale status error protection 3
51 4 External scale status error protection 4
51 5 External scale status error protection 5
55 0 A-phase connection error protection
0037H 55 1 B-phase connection error protection
55 2 Z-phase connection 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

(Note): Refer to the latest instruction manual and technical materials of the servo amplifier.
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FP7 MC AG6B error no. .
error code o G Description

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
85 1 RxPDO assignment error protection

0055H
85 2 Lost link error protection
85 3 SlII EEPROM error protection

0057H 87 0 Compulsory alarm input protection
88 0 (I;/Iain power under voltage protection (AC insulation

etection 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 recovery error protection

005CH 92 1 External scale data recovery error protection
92 3 Multi-tu_rn data upper-limit value disagreement 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 position 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

— Slj;egers Other error protections

(Note): Refer to the latest instruction manual and technical materials of the servo amplifier.
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Troubleshooting

B AMP error code table [For A5B]

FP7 MC AS5B error no. .
Description
error code Main Sub
000BH 11 0 Control power supply under voltage protection
000CH 12 0 Over-voltage protection
13 0 Main power supply under voltage protection (between P to
N
000DH ) - -
Main power supply under voltage protection (AC
13 1 . . f
interception detection)
14 0 Over-current protection
000EH
14 1 IPM error protection
000FH 15 0 Over-heat protection
16 0 Over-load protection
0010H - -
16 1 Torque saturation error protection
18 0 Over-regeneration load protection
0012H
18 1 Over-regeneration Tr error protection
0015H 21 0 Encoder communication disconnect error protection
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 Over-speed protection
001AH -
26 1 2nd over-speed protection
27 1 Absolute clear 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
001EH 30 0 Safety func_t|on error protection 1 [Only special product
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

(Note): Refer to the latest instruction manual and technical materials of the servo amplifier.
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15.3 Error Code Table

FP7 MC AS5B error no. .
error code o e Description
0022H 34 0 Software limit protection
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
0029H 41 0 Absolute counter over error protection
002AH 42 0 Absolute over-speed error protection
002BH 43 0 Incremental encoder initialization error protection
s : e e
1 : sl Tl o o e
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)
0033H 51 2 External scale status 2 error protection (Not supported)
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

(Note): Refer to the latest instruction manual and technical materials of the servo amplifier.
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Troubleshooting

FP7 MC AS5B error no. .
Description
error code Main Sub
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
85 1 RxPDO assignment error protection
0055H
85 2 Lost link error protection
85 3 SlII EEPROM error protection
0057H 87 0 Compulsory alarm input protection
Main power under voltage protection (AC insulation
88 0 .
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 recovery 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 position 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 numbers

Other error protections

(Note): Refer to the latest instruction manual and technical materials of the servo amplifier.
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15.3 Error Code Table

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.

@: Recoverable, -: Unrecoverable

E:;';;: Error name Description Object | Recovered Countermeasures
System runaway
1000H System If the error occurs, the ALARM Al -
runaway LED on the unit turns on axes Turn off the power supply and
- turn it on again.
Hardware An error occurred in the hardware All If an error occurs repeatedly
1001H test when the power supply - . ’
error turned on axes consult your Panasonic
: representative.
1002H | Unit error Any error occurred in the internal | All )
processing. axes
Any error occurred in the i .
FROM execution of writing to FROM. | All Execute writing to FROM again.
1010H . . h (] If the error occurred repeatedly,
write error | (Write error/Verify error/Erase axes | tact
error) please contact us.
Tool Any error occurred in the Check the connection of the
10204 | operation | communication with a PC when | All ° cable connecting the PC and
abnormal executing the tool operation on axes PLC.
end CMI. Reboot the PC.
Diagnosis | Any error occurred in the Check the connection of the
1021y | mode communication with a PC when | Al . cable connecting the PC and
abnormal executing the diagnosis mode of | axes PLC.
end CMI-Tool. Reboot the PC.
CPU unit All Check the condition of the CPU
1030H orror ALARM occurred in the CPU unit. axes - unit. Turn off the power supply

and turn it on again.

(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 "-".
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Troubleshooting

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.

@: Recoverable, -: Unrecoverable

E:;';;: Error name Description Object | Recovered Countermeasures
AMP station The AMPs with the same
2020H addr_ess station address exist in the | All axes - After checking the station
duplicate error | network. address settings of AMP, turn off
AMP station The AMP with a station the power supply and turn it on
2030H | address setting | address outside the All axes - again.
error settable range exists.
2060H | No ENI file No.ENL fle existsin FET | o) axes - Download CMI project data
Network gz:ngztﬁo{ﬁecgmg‘]fﬁ?its'on Check whether the configuration
2061H | configuration different from the actual All axes - matches the connection
verify error . . configuration set on CMI.
network configuration.
Process data The PDO (Process data) Check _th_e_communlcatlon cable
AR SV to see if it is correctly connected.
2062H | receive timeout | communication error All axes - Check th v of
error occurred. eck the power supply o
Servo Amplifier A6B/A5B.
- Check the setting parameters
SDO o for SDO communication.
. The SDO communication Each . . .
2063H | communication error ocourred. axis ° - Check if there is anything
error wrong with SDO communication
devices (slaves).
- Check if there is anything
SDO o wrong with communication
2064H | communication | 1he SPO communication | Each ° destination devices (slaves).
: timeout occurred. axis .
timeout - Check the connection of LAN
cable.
- Data exceeded the maximum
data size for PDO
PDO o Al communication (5736 bytes).
2065H | communication The PDO communication axes/ ® .
; data size error occurred. Each - Data exceeded the maximum
data size error axis data size for PDO
communication (1 node) (1
byte).
- Make the ESM change control
ESM ch All / area setting correctly.
2070H | = 0CMAN9E | ESM could not be changed. | 250 | Conditional | * There are both cases that the
axis error can be recovered and

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
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15.3 Error Code Table

15.3.4 Axis Operation Errors (From 00F0 3000H)

These are the errors occurred while various operations are being executed.

@: Recoverable, -: Unrecoverable

Error

T Error name Description Object | Recovered Countermeasures
3000H | Not servo ready The axis that servo is not Ea_ch ° Co_nflrm the servo is Iock_ed
locked was started. axis while each axis is operating
Turn off the servo on input when
Servo off The servo became off Each the busy flag for the target axis
3001H | detection in during the operation being . [ is not on
) axis .
operation processed.
Check the state of the AMP.
- Turn the servo on after the
Main power The servg Or; wash . Each main power supply has been
3005H | supply OFF requested when the main ac ° turned on.
power supply of the AMP axis .
error was off. - Check the voltage of the main
power supply.
Limit + signal The input on the plus side | Each Move the motor into the range of
3010H . - . ° o )
detection of the limit turned on. axis the limit by an operation such as
the JOG operation.
3011H Limit - signal The input on the minus side| Each ° Check the settings of Servo
detection of the limit turned on. axis Amplifier and FP7 MC Unit to
see if the limit input is correct.
Limit sianal Both inputs on the plus and Each Check the settings of Servo
3012H 9 minus sides of the limit : ° Amplifier and FP7 MC Unit to
error axis . L .
turned on. see if the limit input is correct.
Software limit The movement amount of
) the motor exceeded the Each Move the motor into the range of
3020H | (plus side) . . ° L
detection upper limit of the software | axis the software limit by an
limit. operation such as the JOG
. The movement amount of operation.
Software limit :
3021H | (minus side) the motor exceeded the Each ° Check the setting values of the
. lower limit of the software | axis software limit.
detection -
limit.
. . Lower the set speed.
Command The internal operation of Each )
3025H | speed operation| command speed failed due | =2 . Check the settings of the pulse
error to overflow. number per rotationand
movement amount per rotation.
Check the setting values and
parameters of the positioning
. . An error occurred in the unit.
Axis operation - . Each
3030H | (1o operation processing of axis ° If the error occurs repeatedly
each axis. with the correct set values,
consult your Panasonic
representative.
o . An error occurred in the Each If an error occurs repeatedly,
peration - . axis .
3031H operation processing of o consult your Panasonic
abnormal end ° .
each axis. All axes representative.

(Note): To simplify the displays, only the lower four digits (Hex) of each error code are displayed in the above table.

15-15



Troubleshooting

@: Recoverable, -: Unrecoverable

E;’:; Error name Description Object | Recovered Countermeasures
The setting of axis group Changing the axis group should
was changed during the be performed when the axes are
30301 | AXis group operation or when Each o not in operation.
operation error | requesting the stop. axis Do not make a stop request,
The setting of axis group is either.
out of the range. Check the axis group settings.
Check the set values for
The operation stopped as positioning data on interpolation.
3033H Interpolation an error occurred on other | Each ° If the error occurs repeatedly
operation error | interpolation axis during the | axis with the correct set values,
interpolation operation. consult your Panasonic
representative.
Positioning The positioning movement Each
3035H | movement amount has exceeded the axis ° Check the set value.
amount error upper or lower limit.
The synchronous group
was changed during the Changing the synchronous
synchronous 9perat|on or group should be performed
when requesting the stop in when the busy flag for the axes
Synchronous the synchronous operation. to be synchronized is off
; Each Yl -
3040H | operation group Th . f h . [ )
error e setting of synchronous | axis Also, it should be performed
group is out of range. when various stop requests
An error occurred in the (system stop, emergency stop,
home return of the deceleration stop) are off.
synchronous operation.
. Check the unit setting of the
The operation has stopped stopped axis.
Svnchronous as an error occurred on Each
3043H oyeration rror another axis while the e ° If_the error occurs repeatedly
p positioning unit is in with the correct set va_Iues,
synchronous operation. consult your Panasonic
representative.

(Note): 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 Error Code Table

@: Recoverable, -: Unrecoverable

E;’:; Error name Description Object | Recovered Countermeasures
The difference between the .
command value and Check the operation of the target
Movement feedback value exceeded Each axes.
3046H | automatic check | the movement automatic axis (] Check the parameter of the
value error check threshold value vyith movement amount automatic
tr;]e rril(ofvemtgnt automatic check function.
check function.
- Design the system within the
The toraue value exceeds range that the torque of the
3050H Torque the sett?n torque monitor Each (] motor does not exceed the
judgment error judgemer?t vaICL]Je axis judgment value.
’ - Check the torque monitor
judgment value.
- Design the system within the
range that the actual speed of
Actual speed The actual speed exceeds Each thegmotor does not excpeed the
3051H | judgment value | the setting actual speed axis L] judgment value.
error monitor judgement value.
- Check the actual speed
monitor judgment value.
The home return could not
3060H Home return not b:r?rfr?gtlg?ge?tsinA?an Each ° Check the parameters of AMP
executable error | P 9 axis and signal inputs.

signal input were not
correct.

(Note): To simplify the displays, only the lower four digits (Hex) of each error code are displayed in the above table.
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Troubleshooting

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.

@: Recoverable, -: Unrecoverable

time error

the range.

E:;';;: Error name Description Object | Recovered Countermeasures
Check the following items in the
settings of the axis group and
independent axis.

- The same axis number has
40004 | Axis group The settings of axis groups | Each o been registered in more than
setting error are not correct. axis one group.
- Four or more axes have been
set in one group.
- The group is composed of one
axis only.
- it svstem for th | Each Check if the unit is one of the
4002H | Unit setting error| o UMt System for the axis | tac ° followings.
setting is out of the range. | axis .
pulse, um, inch, degree
4004H P;!Sr:?;umt%ir The number of pulses is out| Each ° Check the set value.
P of the range. axis If the setting value is out of the
error range, reduce it by the following
. formula. (Pulse number per
4005H ZOZTngte‘?rec:r -cl;hte oth;TveerrT;ﬁnteamount s Ea_gh L] rotation) / (Movement amount
voluti u ge. Xl per rotation)
. The upper or lower limit
4010 | Software lmit 1 ) "ot software limit is out| E2° o
setting error axis
of the range.
Positioning . .
4011H | completion width| /1€ completion width check | Each o
h time is out of the range. axis
check time error
Positioning . S
4012H | completion width '(I)'P{ehgc;r:nple;tlon width is out Efi(S:h ° Check the set value.
error ge. If the error occurs repeatedly
Limit sto with the correct set values,
4020H decelera?ion The limit stop deceleration | Each ° consult your Panasonic
; time is out of the range. axis representative.
time error
Error stop .
4021H | deceleration '_Fhe error stop deceleration Ea_ch °
; time is out of the range. axis
time error
Emergency stop | The emergency stop Each
4022H | deceleration deceleration time is out of axis [

(Note): 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 Error Code Table

@: Recoverable, -: Unrecoverable

Error

code Error name Description Object | Recovered Countermeasures
The settings of auxiliary
output are not correct.
A mode other than With mode
Auxiliary output setting | or Delay mode has been set | Each
4028H - ’ °
error for the 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 group axes have been set. Each
4030H ) } . °
setting error The same axis has been set | axis
for the master and slave axes.
A virtual axis has been set to
a slave axis.
4041H | Completion width error Completion width is out of the Eaph °
range. axis
The setting of the speed rate | Each
4044H | Speed rate error is out of the range. axis [ Check the set value.
JOG positioning The acceleration/deceleration | - If the error occurs
4080H | acceleration/deceleratio | method of the JOG axis ° repeatedly with the
n type error positioning is out of the range. correct set values,
— — consult your Panasonic
JOG positioning The acceleration time of the Each representative
4081H | operation acceleration | JOG positioning is out of the axis ° P :
time error range.
JOG positioning The deceleration time of the Each
4082H | operation deceleration | JOG positioning is out of the axis °
time error range.
JOG positioning
4083H | operation target speed The. t.arg‘et speed of the JOG Eaph °
error positioning is out of the range.| axis
Home return target The target speed of the home | Each
4102H ; . °
speed error return is out of the range. axis
Home return The acceleration time of the Each
4105H o home return is out of the . °
acceleration time error axis
range.
Home return The deceleration time of the Each
4106H S home return is out of the ; °
deceleration time error axis
range.
Home return setting The home return setting code | Each
4107H - . °
code error is incorrect. axis
Home return creep The creep speed of the home | Each
4110H ) . °
speed error return is out of the range. axis

(Note): To simplify the displays, only the lower four digits (Hex) of each error code are displayed in the above table.
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@: Recoverable, -: Unrecoverable

Error

code Error name Description Object | Recovered Countermeasures
N The moving direction of the
4111H Home return direction home return is out of the Ea_ch °
error axis
range.
The limit switch is disabled.
(It occurs when the home Each
4112H | Home return limit error | return method is set to the ’ o
axis
stop-on-contact method 1 or
2)
The home return stop-on-
Home return stop-on- contact torque value is out of
P the range. (It occurs when the | Each
4115H | contact torque value ) . )
orror home return method is set to | axis
the stop-on-contact method 1
or2.)
The home return stop-on-
contact judgment time is out
Home return stop-on-
; : of the range. (It occurs when | Each
4116H | contact judgment time . ’ )
error the home return method is set | axis Check th t val
to the stop-on-contact method eck the setvalue.
10r2.) If the error occurs
- repeatedly with the
4120H | Home coordinate error The set home coordinates are Ea_ch ® correct set values,
out of the range. axis .
- consult your Panasonic
4201H JOG operation target The target speed of the JOG | Each ° representative.
speed error operation is out of the range. | axis
JOG operation The acceleration/deceleration Each
4203H | acceleration/ type of the JOG operation is axis °
deceleration type error | incorrect.
. The acceleration time of the
4204H JOG opel_’atlo_n JOG operation is out of the Ea_ch )
acceleration time error axis
range.
. The deceleration time of the
4205H | JOG operation JOG operation is out of the | 2N o
deceleration time error axis
range.
Inching movement The inching movement Each
4206H . . °
amount error amount is out of the range. axis
The setting value of the
4250H Current value update current value update Ea_ch °
error h ; axis
coordinate is out of the range.
Real time torque limit The set torque limit value is Each
4251H . °
value error out of the range. axis

(Note): 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 Error Code Table

@: Recoverable, -: Unrecoverable

Error

code Error name Description Object | Recovered Countermeasures
. A value other than the
4301H Abs_olute/mcrement absolute/increment is set for Ea_ch °
setting error axis
the move method.
4302H | Dwell time error The §etting value of the dwell Eaph °
time is out of the range. axis
e . The specified table number is
4303H Positioning starting table 0, or it exceeds the maximum Eaph °
no. error axis
table number.
The last table of the Each
4304H | Table setting error positioning setting tables is ’ °
; axis
not point E.
J-point control cannot be
) . repeated.
4305H ‘ér‘:grmt control repetition J-point control cannot be s)?i(s:h °
executed multiple times in a
row.
Positioning movement The movement amount of the Each
4400H 9 positioning operation is out of ' o
amount setting error axis
the range.
Positioning The acceleration/deceleration Each
4401H | acceleration/deceleratio | type of the positioning axis °
n type error operation is incorrect.
e . The acceleration time of the Check the set value.
4402H Positioning acceleration positioning operation is out of Each o
time error axis If the error occurs
the range. repeatedly with the
Positioning deceleration The deceleration time of the Each correct set values,
4403H time errorg positioning operation is out of axis o consult your Panasonic
the range. representative.
e The target speed of the
4404H Positioning target speed positioning operation is out of Eaph °
error axis
the range.
4500H | Interpolation type error The sethr}g of the‘ . Eaph o
interpolation type is incorrect. | axis
The parameter of the circular
Circular interpolation not | interpolation (such as center | Each
4504H ) G . °
executable point or pass point) is axis
incorrect.
o . The error occurred during the
4505H Spiral interpolation not spiral interpolation as the Eaph o
executable : - axis
setting value is incorrect.
Target speed change .
4510H | function speed value The changed speed value is Ea_ch °
out of the range. axis
error
4520H | amount is out of the P 9 . ’ °
movement amount change is | axis
range.
out of the range.
Movement automatic The setting for the operation Each
4609H | check operation method | of movement automatic check axis [

setting error

function is incorrect.

(Note): To simplify the displays, only the lower four digits (Hex) of each error code are displayed in the above table.
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Troubleshooting

15.3.6 Synchronous Parameter Setting Errors (From 00F0 5000H)

B Synchronous parameter: Common errors

@: Recoverable, -: Unrecoverable

Error
code

Error name

Description

Object

Recovered

Countermeasures

5000H

Synchronous master
setting value error

The setting for the synchronous
master axis is incorrect.

- Setting error (Value is
incorrect.)

- Own axis setting

Each
axis

5002H

Synchronous setting
disable error

The synchronous setting
request was made in the
following axis setting.

- Its own axis (slave axis) is set
as the master of another axis.

- The master axis is set as the
slave axis of another axis.

- Its own axis (slave axis)
belongs to the interpolation
group.

Each
axis

5006H

Synchronous slave
single deceleration
stop deceleration
time

The setting for the synchronous
slave single deceleration stop
time is incorrect.

Each
axis

Check the set value.

If the error occurs repeatedly
with the correct set values,
please contact us.

(Note): To simplify the displays, only the lower four digits (Hex) of each error code are displayed in the above table.

B Synchronous parameter: Electronic gear related errors

@: Recoverable, -: Unrecoverable

E:;':; Error name Description Object|Recovered Countermeasures
Electron!c gear - The setting for the gear ratio
Gear ratio . Each
5100H . numerator of the electronic gear| __. °
numerator setting L axis
is incorrect.
error
- Check the set value.
Electronic gear - . )

Gear ratio The setting for the gear ratio Each If the error occurs repeatedly
5101H denominator setting denomlpator of the electronic axis ° with the correct set values,
error gear is incorrect. please contact us.
Electronic gear- The setting for the gear ratio Each
5102H | Gear ratio change change time of the electronic axis °

time setting error gear is incorrect.

(Note): 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 Error Code Table

B Synchronous parameter: Electronic clutch related errors

@: Recoverable, -: Unrecoverable
E:;':; Error name Description Object|Recovered Countermeasures
Electronic clutch - .
5200H | Clutch ON trigger | 1@ Setting for the clutch ON | Each o
h trigger type is incorrect. axis
type setting error
Electronic clutch -
Clutch ON edge The setting for the clutch ON Each
5201H h : B ; °
selection setting edge selection is incorrect. axis Check the set value.
error If the error occurs repeatedly
Electronic clutch - . with the correct set values
. The setting for the clutch OFF | Each ’
5203H | Clutch O‘FF trigger trigger type is incorrect. axis ° please contact us.
type setting error
Electronic clutch -
Clutch OFF edge The setting for the clutch OFF | Each
5204H h A B ’ °
selection setting edge selection is incorrect. axis
error
"I/O + Phase after clutch control -
Phase specification | clutch OFF" was selected for When selecting V? + Phase
: . Each after clutch control" for the
5205H | clutch off function the clutch OFF trigger type ) (] :
: b ) axis clutch OFF trigger type, set
setting error when an electronic cam is not . " w
the electronic cam to "Use".
used.
Phase specification
clutch off function The phase value setting is Each
5206H ) . . °
phase value setting | incorrect. axis
error
Electronic clutch - .
5207H | Clutch ON method The sett!ng for the clutch ON Eaph °
: method is incorrect. axis
setting error
Electronic clutch - .
. The setting for the clutch ON Each
5208H | Clutch ON S.I'p slip method is incorrect. axis *
method setting error
Electronic clutch - |y, s otting for the clutch ON Each
5209H | Clutch ON slip time he setting ’ )
) slip time is incorrect. axis
setting error
Electronic clutch - Check the set value.
5210H Clutch ON slip curve | The setting for the clutch ON Each ° If the error occurs repeatedly
selection setting slip curve is incorrect. axis with the correct set values,
error please contact us.
Electronic clutch - .
5211H | Clutch OFF method The sett!ng_ for the clutch OFF Ea_ch °
) method is incorrect. axis
setting error
Electronic clutch - .
5212H | Clutch OFF slip The setting for_the clutch OFF Eaph °
. slip method is incorrect. axis
method setting error
Electronic clutch - | ¢ setting for the clutch OFF | Each
5213H | Clutch OFF slip time | _. =0~ " 9 . )
3 slip time is incorrect. axis
setting error
Electronic clutch -
Clutch OFF slip The setting for the clutch OFF | Each
5214H ; ) 2 ’ °
curve selection slip curve is incorrect. axis

setting error

(Note): 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 cam related errors

@: Recoverable, -: Unrecoverable

time error

is incorrect

E:;':; Error name Description Object|Recovered Countermeasures
Electronic cam -
Cam control The setting for the cam control Each
5300H | synchronous master | synchronous master axis cycle axis °
axis cycle setting is incorrect.
error
) The used cam pattern number
Electronic cam - is out of the range. Each
5301H | Used cam pattern : ®
no. setting error The used cam pattern number | axis
is not registered.
Electronic cam - .
5302H | Cam stroke amount The sett!ng for the cam stroke chh ° Check the set value.
. amount is incorrect. axis
setting error If the error occurs repeatedly
Advance angle ) with the correct set values,
correction function / The advance angle correction Each please contact us.
5310H reference amount setting is ) o
Reference amount | . axis
: incorrect.
setting error
Advange angle . The advance angle correction
correction function / L Each
5311H reference speed setting is . °
Reference speed . axis
: incorrect.
setting
Advance angle .
: . Advance angle correction
correction function / ) . Each
5312H parameter change time setting 5 °
Parameter change axis

(Note): 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 Error Code Table

B Cam pattern related errors

@: Recoverable, -: Unrecoverable

E:;':; Error name Description Object|Recovered Countermeasures
Cam pattern .
5400H | resolution setting The se‘ttlng for the cam pattern Eaph ®
resolution is out of the range. axis
error
Cam pattern set The cam pattern set numberis | Each
5401H . . °
number setting error | out of the range. axis
. The setting for the cam pattern
5402H Cam‘pattern_ section section function is out of the Eaph °
function setting error axis
range.
Cam pattern control | The setting for the cam pattern Each
5403H | start position setting | control start position is out of axis L]
error the range.
The start phase setting for each
5404H Cam patte_rn start section of cam pattern is out of Ea_ch °
phase setting error the range axis
Cam pattern The displacement for each Each Check the set value.
5405H | displacement setting | section of cam pattern is out of axis (] If the error occurs repeatedly
error the range. with the correct set values,
Cam pattern cam The curve number for each Each please contact us.
5406H | curve no. setting section of cam pattern is out of axis °
error the range.
. The total number of cam
Adjustment data . . Each
5410H total no. setting error pattern adjustment data is out axis o
of the range.
. The number of cam pattern
5411H AdJL.JStment data no. adjustment data is out of the Ea_ch °
setting error . axis
range. (cam pattern unit)
Adjustment data The control point of cam pattern Each
5413H | control point setting | adjustment data is out of the axis °
error range.
Out-of-range The adjustment value of cam Each
5414H | adjustment data pattern adjustment data is out axis °
setting error of the range.

(Note): 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.

E::; Error name Description Object|Recovered Countermeasures
A homing error (bit 13 of CoE
Servo amplifier object "6041H_00H") occurred Each Refer to "Homing error
FOOOH homi P on the servo amplifier side ’ L] occurrence conditions" in the
oming error ) axis e o
when home return operation Servo Amplifier Specification.
was performed.
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Troubleshooting

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 The AMP warnings differ depending on the types of AMP. For details of the processing for
AMP warnings, refer to the manual of servo amplifiers.

B _AMP warning code table [For A6B]

S\Z 7"'::|:g code A6B warning no. Description

00AO A0 Overload warning

00A1 A1 Over-regeneration warning

00A2 A2 Battery warning

00A3 A3 Fan warning

00A4 A4 Encoder communication warning
00A5 A5 Encoder overheat warning

00A6 A6 Oscillation detection warning

00A7 A7 Lifetime detection warning

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): Refer to the latest instruction manual and technical materials of the servo amplifier.
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15.4 Warning Code Table

B AMP warning

code table [For A5B]

FP7 MC
Warning code

A5B warning no.

Description

00AO 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 (Not supported)
00A9 A9 External scale communication warning (Not supported)
00C3 C3 Main power off warning

(Note): Refer to the latest instruction manual and technical materials of the servo amplifier.
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Troubleshooting

15.4.2 Unit Warnings (From 00B0 0000H)

These are the warning codes to be given when the warnings occurred in the unit.

@: Recoverable, -: Unrecoverable

This warning occurs when setting
the movement automatic check
operation to "Warning".

W:;Z":'g W:ar::zg Description Object|Recovered Countermeasures
Various requests cannot be_
The following request flags turned tec;(;c;tee(:aftrig? the PLC during the
on by the host PLC during the tool P ) .
operation. However, the following requests
Position tart 1l can be executed from the PLC
Tool - Fositioning start request flag Each during the tool operation.
0000H operation (each axis) axis L4 Svst t 1l I
P - Home return request flag (each ;xeyss) em stop request flag (a
axis)
- JOG operation forward/reverse EeEa?ﬁ;gjg)cy stop request flag
request flag (each axis) - Deceleration stop request flag
(each axis)
Real time The real time torque limit was not Execute the real time torque limit
0004H | speed limit executed as the AMP parameter | Each ° when the AMP parameter
‘r)otection operation or AMP monitor axis operation and AMP monitor are
P operation was being executed. not used.
0008H SD memory | The SD memory card access error| All ° Check if an SD memory card is
card warning | occurred. axes inserted correctly.
The requests for the axes being
operated cannot be executed,
except the following requests.
. The same axis was requested to - System stop request flag (all
0010H Duplicate start even though the axis Each ° axes)
startup . axis
operation has not completed. - Emergency stop request flag
(each axis)
- Deceleration stop request flag
(each axis)
“J-point speed change request” When the both requests have
| and ot postioningsar
J_-p0||rtlt gi?;:}esth;ujrgg ogssitlirgrL:iI:]aneously Each has a priority, and “J-point speed
0030H | Smuttaneous 9 P 9 ac ° change request” is ignored.
startup operation. axis Please program to turn on the J-
warning The J-point speed change request point speed change request
turned on during during turned on during the
acceleration/deceleration. constant speed control.
J-point speed .
The J-point speed change request - o
0031H change turned on when J-point operation Ea_ch ° Check the timing that the J-point
request is not active axis speed change request turns on.
warning '
J-point The J-point positioning start Check the timing that the J-point
ositioning e J-point positioning start Each eck the timing that the J-poin
0032H gtart request request turned on when J-point axis ° positioning change request turns
req operation is not active. on.
warning
The difference between the
command value and feedback
M t value exceeded the specified
otvem?_n movement automatic check value Each Check th ti f the t t
0046H arl: OTa 1c with the movement automatic ac ° eck the operation ot the targe
chect check function. axis axes.
warning

(Note): To simplify the displays, only the lower four digits (Hex) of each error code are displayed in the above table.
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15.4 Warning Code Table

@: Recoverable, -: Unrecoverable

Warning

Warning

code name Description Object|Recovered Countermeasures
- Design the system within the
range that the torque of the motor
Torque The_ torque value e_xce(_eds the Each does not exceed the judgment
0050H | judgment setting torque monitor judgement axis ° value.
warning value. .
- Check the torque monitor
judgment value.
- Design the system within the
range that the actual speed of the
Actual speed The. actual speed exceedg the Each motor does not exceed the
0051H | judgment setting actual speed monitor axis ° judgment value.
value warning| judgement value. .
- Check the actual speed monitor
judgement value.
Target speed
change
function The speed change request turned Each
0060H | disable on when the positioning operation axis [
warning was not performed.
(except
positioning)
Target speed
change
function
0062H | disable The speed change_ request t_urned Ea_ch °
g on during the J-point operation. axis
warning (J-
point control
active)
Target speed
change
function
. The speed change request
0063H dlsaple contact of synchronous slave axis Ea_ch °
warning axis
turned on
(Synchronous
slave axis
specified) Check the timing that the speed
Target speed change request contact turns on.
change
function The speed change request Each
0064H | disable contact turned on in the state that axis o
warning the positioning output is complete.
(positioning
done)
Target speed
change
function The speed change request
disable contact turned on when any Each
0065H ] I I . °
warning positioning stop processing is axis
(During performed.
positioning
stop process)
Target speed
change The speed change request
function contact turned on when the Each
0066H | disable e A . o
. positioning dwell processing is axis
warning performed
(During dwell ’
process)

(Note): To simplify the displays, only the lower four digits (Hex) of each error code are displayed in the above table.
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Troubleshooting

@: Recoverable, -: Unrecoverable

incorrect value was set or
the execution condition
was not satisfied.

W:;:I':g Warning name Description Object|Recovered Countermeasures
Movement amount The movement amount
change function change request contact Each
0070H disab?e warnin turned on when the axis [
(except ositio%in ) positioning operation was
ptp 9 not performed.
Movement amount
change function The movement amount
0071H | disable warning change request contact | Each o
(interpolation turned on during the axis
operaﬁion active) interpolation operation.
Movement amount The movement amount
0072H change function change request turned on| Each °
disable warning (J- during the J-point axis
point control active) operation.
Movement amount
change function The movement amount o
) . change request contact | Each Check the timing that the
0073H | disable warning . ) [
(Synchronous slave of synchronous slave axis| axis movement amount change
axis specified) turned on. request contact turns on.
Movement amount The movement amount
change function change request contact Each
0074H nang . turned on in the state that| _ . °
disable warning e ) axis
(Positioning done) the positioning output is
complete.
Movement amount The movement amount
change function change request contact Each
0075H | disable warning turned on when any axis [
(During positioning positioning stop
stop process) processing is performed.
Movement amount The movement amount
change function change request contact Each
0076H nang ) turned on when the . o
disable warning ositioning dwell axis
(During dwell process) P Ing ¢
processing is performed.
Svnchronous settin The change of the Changing the synchronous
Y ) 9 synchronous setting was | Each setting should be performed when
0100H | change disable ; °
warnin requested on an axis the busy flag for the axes to be
9 operating axis. synchronized is off.
- Confirm the setting values of the
parameters required for reading
cam patterns.
The operation for the cam N .
. - Confirm if any axes are in
pattern table reading :
synchronous operation.
request ended
0110H Cam pattern table All If any, cancel the synchronous
) h abnormally as an ° /
reading warning axes operation and read the cam

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.

(Note): To simplify the displays, only the lower four digits (Hex) of each warning code are displayed in the above table.
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15.4 Warning Code Table

@: Recoverable, -: Unrecoverable

B Description Object|Recovered Countermeasures
code name
- Confirm the setting values of the
parameters required for rewriting
cam patterns.
- Confirm if any axes are in
The operation for the cam pattern synchronous operation.
Cam pattern "
table rewriting request ended If any, cancel the synchronous
table over- h All . :
0111H " abnormally as an incorrect value ° operation and rewrite the cam
writing . o axes
. was set or the execution condition pattern tables.
warning 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.
Trigger The trigger condition setting error | All Check that the trigger conditions
0120H | setting °
h occurred. axes are set correctly.
warning
Tool logging . .
function When UM.02.613 is on (logging . All After setting UM02613 to off, turn
0121H enabled), it is detected that YB is ° .
enable on axes on the YB (logging enabled).
warning '
The following parameters of the
control area for buffer control is
out of the range.
- Request flag control
- Request code control
Control area | - Re_sponse code control All - Confirm the setting values of the
for buffer - Axis number control axes
0300H . ° parameters for control area for
control value | - Starting table number /Each
h 4 - buffer control.
warning - Table size axis
- Extended positioning table
usage setting
- Extended positioning table
usage setting corresponding axis
no.
Even when the error occurred,
0304H Recalculation | An error occurred when Each ° :_:::rl%ugiﬂfsniggf:s;géWh'Ch no
error warning | recalculation was performed. axis :

Check the settings and execute
the recalculation process again.

(Note): To simplify the displays, only the lower four digits (Hex) of each warning code are displayed in the above table.
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Specifications

16.1 Specifications

16.1.1 General Specifications

Item Description
Operating ambient o
temperature 010 +55°C
Storage ambient 40 0 +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

Breakdown voltage .
500 V AC for 1 minute

Each external connector pin and entire power supply terminals of CPU unit
100 MQ min. (at 500 V DC)

Insulation resistance

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 of 9.8 m/s?

10 sweeps each in X, Y and Z directions (1 octave/min)

Vibration resistance

Conforming to JIS B 3502 and IEC 61131-2

Shock resistance . L .
147 m/s? min. in X, Y, and Z directions three times each

Noise resistance 1,000 V [P-P], pulse width of 50 ns/1 ps (by noise simulator)

Environment Free from corrosive gases and excessive dust.

EU Directive applicable EMC directive: EN 61131-2

standard
Overvoltage category Category I
Pollution degree Pollution degree 2

Internal current

. 180 mA or less
consumption

Weight Approx. 150 g
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16.1 Specifications

16.1.2 EtherCAT Communication Specifications

B Performance Specifications

Item

Description

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)
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
(Note 1) (Note 2) (Note 3)

Panasonic AC Servo Motor AGB/ASB series
S-LINK V Gateway Controller EtherCAT-compatible SL-VGU1-EC series
EtherCAT-compatible Communication Unit for Digital Sensor SC-GU3-03 series

No. of connected slaves
(Note 4)

AFP7MC16EC: 1 to 144
(Servo/Encoder: Max. 16, Others: 128)
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 available since the FP7 MC Unit Ver.1.2. The Communication
Unit for Digital Sensor SC-GU3-03 series will be available in the near future.

(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

Description

Synchronous mode

Free RUN mode (Asynchronous): Digital I/O slave, Analog I/O slave
DC (Distributed clock): Encoder input slave

Process data
communication (PDO
communication)

PDO mapping by CoE
Max. number of data: IN: 5,936 bytes (2968 words), OUT: 5,936 bytes (2968
words)

Mail box communication
(SDO communication)

CoE

- Emergency message (Received from slave devices)
- SDO request, SDO response, SDO information
Max. number of data: 2,048 bytes (1024 words)

(Note): The SDO communication and PDO communication by user programs are available since FP7 MC Unit Ver.1.2.

16-3



Specifications

16.1.3 Performance Specifications

Description
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 ) s Virtual axis: 16 Virtual axis: 32
Virtual axis: 8 axes
axes axes

2-axis linear interpolation, 2-axis circular interpolation, 3-axis

Interpolation control - . : . S )
linear interpolation, 3-axis spiral interpolation

No. of occupied inputs/outputs Input: 16 points, Output: 16 points

Absolute (specified absolute position), Increment (specified

Position specification method . »
relative position)

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 specified unit

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 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

Position 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

Speed reference range

Linear acceleration/deceleration

Acceleration/deceleration type S-shaped acceleration/deceleration

Acceleration time 0 to 10,000 ms (adjustable in 1 ms increments)

Automatic operation
Positioning control CSP

Deceleration time 0 to 10,000 ms (adjustable in 1 ms increments)

Each axis: Standard area: 1,000 points
Expansion area: 100 points (* However, the axes
simultaneously used are 24 axes.)

No. of positioning tables

PTP control (E-point and C-point control)

Independent CP control (P-point control)
JOG positioning control (J-point control)
Linear E-point, P-point, C-point control; composite speed or long axis
2-axis interpolation speed specification

interpolation Circular

interpolation

E-point, P-point, C-point control; center point or pass point
specification

Control method

Linear
interpolation

E-point, P-point, C-point control; composite speed or long axis

3-axis speed specification

interpolation | gpjra|

interpolation

E-point, P-point, C-point control; center point or pass point
specification
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16.1 Specifications

Description
Item 16-axis type 32-axis type 64-axis type
AFP7MC16EC AFP7MC32EC AFP7MC64EC
Dwell time 0 to 32,767 ms (settable by 1 ms)
Auxiliary output code Output as auxiliary output codes in the axis information area.
Auxiliary outout With mode: Auxiliary output ON time: 0 to 255 ms
ry outp Delay mode: Auxiliary output ON time: 0 to 255 ms / Delay ratio: 0
contact o
o to 100%
5 8 " pulse: 1 to 2,147,483,647 pps
© ° 5 Changing the speed um: 1 to 2,147,483,647 uym/s
Q € B during JOG operation inch: 0.001 to 2,147,483.647 inch/s
8 8 5 degree: 0.001 to 2,147,483.647 rev/s
® _E’ 5 pulse: -2,147,483,648 to +2,147,483,647 pulses
g 5 = pum (0.1 um): -214,748,364.8 to +214,748,364.7 ym
E 3 o Movement amount pum (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 to 244 times
Repeat unlimitedly
Master axis Selectable from real axes, virtual axes and pulse inputs.
Synchronous Slave axis Max. 8 axes/master Ma/x. 16t Ma/x. 32t
basic setting axes/master axes/master

Synchronous operation function

Deceleration stop
deceleration method

Linear acceleration/deceleration
S-shaped acceleration/deceleration

Operation setting

Gear ratio setting
Gear ratio numerator: 1 to 2,147,483,647
Gear ratio denominator: 1 to 2,147,483,647

Electronic :
gear t?rﬁzr ratio change 0 to 10,000 ms (adjustable in 1 ms increments)
Operation method Direct method, acceleration/deceleration method
Clutch ON trigger Contact input
Electronic Clutch OFF trigger Contact input, Phase judgement (Phase ratio 0 to 99%)
clutch Clutch method Direct method, linear slide method
Clutch slip time 1 to 10,000 ms (adjustable in 1 ms increments)
Cam curve Select from 20 types Multiple curves can be specified within
phase (0 to 100%)
Resolution 1024, 2048, 4096, 8192, 16384, 32768
16 to 64 3210 128 64 to 256
No. of cam patterns (According to (According to (According to
resolution) resolution) resolution)
Master axis cycle 110 2,147,483,647
Cam stroke amount 110 2,147,483,647
Electronic pulse: -2,147,483,648 to +2,147,483,647 pulses
cam

Advance angle
correction reference
amount

pum (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 um

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

Advance angle
correction reference
speed

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
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Description
Item 16-axis type 32-axis type 64-axis type
AFP7MC16EC AFP7MC32EC AFP7MC64EC
pulse: 1 to 2,147,483,647 pps
Speed reference um: 1 to 2,147,483,647 uym/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
deceleration type S-shaped acceleration/deceleration
JOG/Inching Acceleration time 0 to 10,000 ms (adjustable in 1 ms increments)
operation Deceleration time 0 to 10,000 ms (adjustable in 1 ms increments)
pulse: 1 to 2,147,483,647 pulses
pm (0.1 ym): 0.1 to 214748364.7 um
pm (1 um): 1 to 2,147,483,647 pm
Inching movement inch (0.00001 inch): 0.00001 to 21,474.83647 inch
inch (0.0001 inch): 0.0001 to 214,748.3647 inch
degree (0.1 degree): 0.1 to 214,748,364.7 degrees
degree (1 degree): 1 to 2,147,483,647 degrees
s Speed reference pulse: 1 to 2,147,483,647 pps
b= range um: 1 to 2,147,483,647 um/s
g (Target speed/Creep inch: 0.001 to 2,147,483.647 inch/s
o speed) degree: 0.001 to 2,147,483.647 rev/s
g Acceleration/ Linear acceleration/deceleration,
g deceleration type S-shaped acceleration/deceleration
Acceleration time 0 to 10,000 ms (adjustable in 1 ms increments)
Deceleration time 0 to 10,000 ms (adjustable in 1 ms increments)
DOG method (4 types), Limit method (2 types), Z phase method,
Home Return method Stop-on-contact method (2 types), Data set method
Return -on-
Stop-on-contact 0 to 500.0% (adjustable in 0.1% increments.)
torque value
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
pm (0.1 um): -214,748,364.8 to +214,748,364.7 pm
Home coordinates pm (1 um): -2,147,483,648 to +2,147,483,647 ym
(Home offset) 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
System stop | Deceleration time Immediate stop (0 ms) (All axes stop)
S Limit stop Deceleration time 0 to 10,000 ms (adjustable in 1 ms increments)
"é Error stop Deceleration time 0 to 10,000 ms (adjustable in 1 ms increments)
=]
2 SEtrgsrgency Deceleration time 0 to 10,000 ms (adjustable in 1 ms increments
n
SDtigeleratlon 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
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16.1 Specifications

Item

Description

16-axis type 32-axis type 64-axis type

AFP7MC16EC AFP7MC32EC AFP7MC64EC

Software limit

function Setting range

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

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
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 rate function

0 to 500 (%) (For single axis control)
0 to 200 (%) (For interpolation control)

Other functions

Current Value Update Function

pulse: -2,147,483,648 to +2,147,483,647 pulses

pm (0.1 ym): -214,748,364.8 to +214,748,364.7 pm

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

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)

(Note 1): Two points out of five general-purpose inputs are used as limit inputs.
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16.2

I/O Allocation

B Allocation of /O Numbers (Input)

Target A
1/0 no. axis Name Description
X0 All axes Link Announces the establishment of the network link.
establishment | ON: Link is established, OFF: Link is stopped
EC packet Turns on when the monitoring of EtherCAT communication packet is
X1 All axes monr?tor active executed by the EC packet monitor request (Y1).
ON: Monitoring is executed, OFF: Monitoring stops
Indicates the unit is in the diagnosis mode. In the diagnosis mode, the
: : motion control by FP7 MC Unit is not performed. In the diagnosis mode,
X2 Allaxes | Diagnosis mode the motion control by 1/0O cannot be executed and a warning occurred if it
is requested.
Announces that data (positioning parameters, positioning tables) in the
X3 All axes FROM writing unit memory is being written in the FROM.
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 All axes | 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 axes All groups setting request (Y5) turned ON after making setting changes in the axis
setting done group with the program. The contact turns on upon completion of the
setting changes.
_ (Reserved for _
X6 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
Recalculati restructuring.
X7 All axes d ecalculation If the recalculation request (Y7) turns on again, this contact will be off
one once.
Note) It is used only when the positioning data has been rewritten by
ladder programs.
X8 All axes ?ezrgirggbclj%ne The cam table is read by turning on the cam table reading request (Y8).
annunciation This contact turns on after reading the cam table.
Cam table . : . "
S The cam table is written by turning on the cam table rewriting request
X9 All axes rewriting done h o
annunciation (Y9). This contact turns on after rewriting the cam table.
EtherCAT
XA All axes communication | This contact turns on by turning on the EtherCAT communication stop
stop request (YA).
annunciation
Waveform : : :
XB All axes logging active ;I'&més) contact turns On by turning on the waveform logging enable flag
annunciation )
EMS switch | ESM (EtherCAT State Machine) is switched by turning on the ESM switch
XC All axes rege tion request (YC). This contact turns on after switching the ESM. This contact
annupnciation turns off when the ESM switch request turns off from on.
_ (Reserved for _
XD system)
SD memory . .
Turns on while accessing an SD memory card.
XE All axes ggtric\ilgccess ON: Access in progress, OFF: Access stops
Indicates that the initial preparation of FP7 MC Unit has been completed
XF All axes Initialization by reading the setting data from the FROM in the unit when the power
done 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.
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16.2 1/0 Allocation

B Allocation of I/0 Numbers (Output)

1/0 no. T"‘.’ get Name Description
axis
Request the system stop. When it turns on, all axes stops with the
YO0 All 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
Y1 All EC packet parameter". The packet data is saved in an SD memory card. The
axes . o S
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 unit
Y3 All axes FROM write memory to the FROM. The FROM writing active flag (X3) is on during
request the writing, and (X3) turns off on completion of the writing.
The writing result is stored in the unit memory (UM283).
va - (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 setting programs.
Y5 All axes change request 1) Write data to "Axis group setting area".
2) Turn on "Axis group setting change request (Y5)".
3) After confirming "Axis group setting done flag (X5)" turns on, turn off
(Y5).
Y6 - (Reserved for -
system)
This is used for changing the "positioning table data" stored in the
system area within FP7 MC Unit by user programs. The positioning
data after the table number starting the recalculation specified in the
unit memory can be restructured and is executable by turning on this
. signal. Execute the following procedures by user programs.
Y7 All axes | Recalculation 1) Write data to "positioning table"
request 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 ) o : o
reading request specified cam pattern number will be read when this signal turns on.
Cam table Turn on this signal for rewriting cam tables. The cam table of a
Y9 All axes . specified cam pattern number will be rewritten when this signal turns
rewriting request on
EtherCAT Turn this signal on for stopping EtherCAT communication. Once the
YA All 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 axes Waveform logging| When this signal is off, the waveform logging cannot be executed.
enable When this flag turns off while the waveform logging is being executed,
the waveform logging is aborted.
ESM switch Turns on when changing ESM (EtherCAT State Machine) of all
YC All axes request node/individual nodes is requested. When ESM is changed, XC turns
on.
YD-YF - (Reserved for -

system)

(Note 1): The I/0O numbers in the above table show relative addresses based on the base word number. The /O
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.
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Specifications

16.3 Whole Configuration of Unit Memories

The unit memories of F7 MC Unit are configured as follows. For details of each area, refer to
“16.4” to "16.11".

No. of
Name Unit memory no. (Hex) | occupied Description
words
Reserved
area for the UMO00000 - UM0007F 128 words Reserved area for the system
system
Input UMO0080 - UM0017F 256 words Input control area
control area
Output UMO00180 - UMO027F | 256 words Output control area
control area
UMO00280 - UMO0037F 256 words Setting parameter control area
UMO00380 - UMO03FF 128 words Operation speed rate area
UMO00400 - UM0048F 144 words Reserved area for the system
UMO00490 - UMO058F 256 words Axis group setting area
UMO00590 - UM0068F 256 words Current value update data area
UMO00690 - UM0071F 144 words Reserved area for the system
UMO00720 - UM0076F 80 words Torque control area
UMO0770 - UMOO82F 192 words E;c;h axis information monitor & real speed monitor
Common UMO00830 - UMO098F 352 words Reserved for system
area Positioni trol starting table number sett
UM00990 - UMOOSEF 96 words aroese; ioning control starting table number setting
UMOO09FO0 - UMOOA4F 96 words Positioning control area
UMOOA50 - UMOOAS8F 64 words Reserved area for the system
UMOOA90 - UM0170F 3,200 words Error annunciation & clear area
UMO01710 - UM0238F 3,200 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 area for the system
Reserved
area for the UMO02610 - UM0262F 32 words Reserved area for the system
system
Time chart Time chart function operation setting/annunciation
function UM02630 - UM02637 8 words area
control area
ESM
change UMO02638 - UM0263F 8 words ESM change control area
control area
51?§Pm1);iizn Each axis information monitor area
monitor UMO02640 - UM0323F 3,072 words For (32 words for each axis) x (64 real axes + 32
area virtual axes)
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16.3 Whole Configuration of Unit Memories

Unit memory no e G
Name ry no. occupied Description
(Hex)
words
12 288 Parameter setting area
UMO03240 - UM0623F wo’rds For (128 words for each axis) x (64 real axes + 32
virtual axes)
Each axis No. of buffers: 24
setting area 384 182 For (16008 words for each buffer) x (24 buffers)
UM06240 - UMB3EFF words The configuration per buffer is as follows.
Buffer control area: 8 words
Table data setting area: 16000 words
Reserved area | ;6300 - UMB3F3F | 64 words Reserved area for the system
for the system
For (112 words for each axis) x (64 real axes)
Synchronous The configuration per axis is as follows.
control setting | UM63F40 - UM6693F 10,752 Synchronous control setting area: 16 words
area words Common setting area: 16 words
clutch control area: 48 words
Electronic cam setting area: 32 words
Positioning
operation — . .
. UM66940 - UM66F3F 1,536 words Positioning operation change setting area
change setting
area
Electronic cam
pattern data UMB66F40 - UM66F97 106 words Electronic cam pattern editing area
editing area
Reserved area | \;\is6EAA - UM7C4AF | 64 words Reserved area for the system
for the system
SDO SDO communication header part: 16 words
communication | UM7C4B0 - UM7C8BF 1,040 words SDO g p. :
area communication data part: 1024 words
PDO
communication | UM7C8CO - UM7DFEF | 5,936 words PDO communication area
area
Reserved area | \;\17nEFq . UM7DFFB | 12 words Reserved area for the system
for the system
Diagnosis
mode _ UM7DFFC -UM7DFFD 2 words Diagnosis mode communication area
communication
area
Reserved area UM7DFFE - UM7FFFF | 8,194 words Reserved area for the system

for the system
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Specifications

B Reading from unit memories (UM)

It is possible to read the areas which are shown with "Available" in the "R" column in the
following table using transfer instructions or arithmetic instructions with user programs. 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).

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— F——{ BKMV.US [S$1:UM00086]S1:UM00089] WR106

B Writing to unit memories (UM)

e It is possible to write to the areas which are shown with "Available" in the "W" column in the
following table using transfer instructions or arithmetic instructions with user programs. 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).

¢ 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

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 wordg

UM 0323F

Each axis
information area
3,072 words

UM 03240

Each axis setting area
396,480 words

Starting no. Name No. of words
UM 00080 Reserved area for the system 6 words
UM 00086 Each axis connection confirmation 4 words|
UM 0008A Servo lock 4 words
UM 0008E Reserved area for the system 2 words
UM 00090 Busy 6 words
UM 00096 Operation done 6 words
UM 0009C Home return done 6 words
UM 000A2 Near home input 4 words
UM 000A6 Reserved area for the system 6 words
UM 000AC Auxiliary contact 6 words
UM 000B2 Limit + / Limit - 8 words|
UM 000BA Error annunciation 6 words|
UM 000CO Warning annunciation 6 words
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|

UM 000D6 Reserved area for the system

2 words

UM 000D8 Slave axis clutch operation annunciation4 words

System area 64 words

UM 000DC Reserved area for the system 2 words
UM 000DE General-purpose input 32 words|
UM 000FE Registered slave table 12 words

Synchronous
control setting area
10,752 words

UM 0010A Network participating slave table 12 words|

UM 66F3F|

Positioning operation
change setting area
1,536 words

Positioning speed change request
UM 00116 reception annunciation 6 words
Positioning movement amount
UM 0011C change done annunciation 6 words
UM 00122 Normal slave table 12 words
UM 0012E Abnormal slave table 12 words

UM 66F40

UM 66FA9

Cam pattern editing
area
106 words

UM 0013A Reserved area for the system 70 words
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Specifications

16.4.2 List of Input Control Area Functions

@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default Description R | W
(Hex)
B UM 00080 | Reserved for | _ } _ )
-UM 00085 | system
1-16 UM 00086
17-32 UM 00087 E:r?:ei)t(ilsn Ho When corresponding axes exist, the bits ° )
33-48 UM 00088 | confirmation corresponding to each axis number turn on.
49-64 UM 00089
1-16 UM 0008A When corresponding axes are in the servo-
locked state, the bits corresponding to each
17-32 UM 0008B axis number 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 for | _ ) } )
-UM 0008F | system
1-16 UM 00090
17-32 UM 00091 When axes are operating by the start request
33-48 UM 00092 of each control (positioning, JOG operation,
Busy HO home return), the bits corresponding to each L] -
49-64 UM 00093 axis number turn on. They turn off on
Virtual 1-16 | UM 00094 completion of the operation.
Virtual 17-32 | UM 00095
1-16 UM 00096 When the running operation of each control
17-32 UM 00097 (positioning, JOQ operation, hqme return) is .
completed, the bits corresponding to each axis
33-48 UM 00098 . number turn on.
Operation o .
49-64 UM 00099 | done HO In the case of positioning control (P-, C-point ® | -
) control); they turn on when the execution of E-
Virtual 1-16 | UM 0009A point table is completed. After this flag turns
] on the on-state will continue until the next
Virtual 17-32 | UM 00098 control is activated.

(Note 1): Flags for 16 axes are allocated to each area (1 word).

bit no.15 87 0

NENNNRERERN
| M |

AXiISNO. 16 o ¢ o ¢ o9 8 e e
320 o o o e 025240 o
48 e o o o o 04140 o
G4 o o o o e o57560 o
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16.4 Unit Memories (Input and Output Control Areas)

@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default Description R [W
(Hex)
1-16 UM 0009C
17-32 UM 0009D
When the home return operation is completed,
33-48 UM 0009E | Home return the bits corresponding to each axis number
HO : ° -
49-64 UM 0009F | done turn on. After this flag turns on, the on state
- will continue until the next control is activated.
Virtual 1-16 | UM 000A0
Virtual 17-32 | UM 000A1
1-16 UM 000A2
Monitor flag for the near home input connected
17-32 UM 000A3 | Near home HO to the corresponding AMP. o )
input [The update cycle is communication
33-48 UM 000A4 (EtherCAT communication) cycle.]
49-64 UM 000A5
) UM 000A6 | Reserved for | _ ~ ) )
-UM 000AB | system
1-16 UM 000AC This contact is enabled when the auxiliary
17-32 UM 000AD output function has been set.
33-48 UM 000AE | Auxiliary When the positioning table is executed, the
HO bits corresponding to each axis number turn ° -
49-64 UM 000AF | contact on.
Virtual 1-16 | UM 000BO The ON time and delay ratio depends on the
Virtual 17-32 | UM 000B1 contents specified in the axis parameter.
(Note 1): Flags for 16 axes are allocated to each area (1 word).
bit no.15 87
\ |1
AXISNO. 160 ¢ e o e eQ 8 e o o oo o
320 0 0o 0 0 0059240 0 0 0 0 017
A8 e o o o o 04140 © o o o ¢33
B4 © © o o o e575Ge o o o o 049
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Specifications

@: Available, -: Not available

Unit
Axis no. |[memory no.| Name Default Description R |W
(Hex)
Monitor flag of the limit + input and limit - input
1-8 UM 000B2 connected to the corresponding AMP.
[The update cycle is communication
9-16 UM 000B3 (EtherCAT communication) cycle.]
When "Limit switch" in the axis parameter is
set to "Enabled", the following inputs of AMP
17-24 UM 000B4 are monitored.
-Limit switch +:SI-MON3
2532 UMO000BS | ., -Limit switch - SI-MON4
Limit - HO When "Limit switch" in the axis parameter is ¢ B
33-40 UM 000B6 set to "Disabled", the following inputs of AMP
are monitored.
41-48 UM 00087 Limit +: POT
-Limit -: NOT
49-56 UM 000BS8 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
57-64 UM 000B9 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
LITTPTTTPTIPPTTT]

L U L]

lelt — 4+ e 0o 00 —+F —F 0o 0 0 0o —+
8 o o 5 4 o o 1

16 » 13 12 o o 9

Axis no. 24 e o 21 20 o o 17
32 e+ e 20 28 s s 25

40 e+ o 37 36 e+ ¢ 33

48 o o 45 44 e o A1

56 e e 53 52 e e 49

64 ¢ o 61 60 < ¢ 57
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16.4 Unit Memories (Input and Output Control Areas)

@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default Description R | W
(Hex)
1-16 UM 000BA
17-32 UM 000BB When an error occurs in EP? MC Unit, the bits
corresponding to each axis number turn on.
33-48 UM 000BC | Error The bits of all axes turn on if all axes have
iati HO errors e | -
49-64 UM 000BD annunciation .
- 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 000CO
17-32 UM 000CA When a warning occurs in FP_7 MC Unit, the
bits corresponding to each axis number turn
33-48 UM 000C2 | warning on. The bits of all axes turn on if all axes have
iati HO warnings ® -
49-64 UM 000C3 | annunciation gs.
- The warning contents are stored in the
Virtual 1-16 UM 000C4 warning buffer of the unit memory.
Virtual 17-32 | UM 000C5
1-16 UM 000C6 Sets the synchronous setting in the unit by
turning on the synchronous setting request of
17-32 UM 000C7 Svnchronous the output control area after setting the
33-48 UM 000C8 yn HO synchronous setting by the synchronous [ -
setting done . h h
master axis selection for each axis. After the
49-64 UM 000C9 completion of the setting change, the bits
corresponding to each axis number turns on.
) UM 000CA | Reserved for | ) ) )
-UM 000CB | system
1-16 UM 000CC When the synchronous operation is canceled
by turning on the synchronous setting cancel
17-32 UM 000CD | Svnchronous request of the output control area after setting
y . the synchronous setting by the synchronous
cancel active | HO t ; lection f h axis. the bit o -
annunciation master axis selection for each axis, the bits
33-48 UM 000CE corresponding to each axis number turn on.
Note) The synchronous operation cannot be
49-64 UM 000CF executed for the axes for which this flag is on.

UM 000D0 | Reserved for
-UM 000D1 | system

(Note 1): Flags for 16 axes are allocated to each area (1 word).

bit no.15 87 0

HEEERERRREREEEER

AXISNO. 16 @ ¢ ¢ ¢ ¢ S e e o o o o 1

320 0 0o 0o 0 69252/ 0 0 o o o 017
48 e o o o o 04140 o o o o ¢33
G4 © © o o o e575G50 o o o o 049
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Specifications

@: Available, -: Not available

Unit
Axis no. |[memory no.| Name Default Description R | W
(Hex)
1-16 UM 000D2 ) Changes the gear ratio by the slave axis gear
Slave axis
17-32 UM 000D3 | gear ratio ratio change request of the output control
gh HO area. After the completion of the change of ° -
33-48 UM 000D4 | ¢hange gear ratio, the bits corresponding to each axis
annunciation ’
49-64 UM 000D5 number turn on.
B UM 000D6 | Reserved for | ) _ )
-UM 000D7 | system
1-16 UM 000D8 Slave axis Starts the clutch operation by turning on the
17-32 UM 000D9 | glutch slave axis clutch on request or clutch off
. HO request of the output control area. After the [ -
33-48 UM 000DA | operation completion of the clutch operation, the bits
annunciation . b !
49-64 UM 000DB corresponding to each axis number turn on.
} UM 000DC | Reserved for | _ ) ) )
-UM 000DD | system

(Note 1): Flags for 16 axes are allocated to each area (1 word).

bit no.15 87 0

AXISNO. 160 o e ¢ e e¢Q 8 e o o 0o o o1
32 o e o e 025240 0 0 o o 017
48 e o o o o 04140 o o o o 33
Gh o o o o o o57560 o o o o 049
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16.4 Unit Memories (Input and Output Control Areas)

@: Available, -: Not available

Axis no. merr?:rl; no.| Name Default Description R [ W
(Hex)
1-2 UM 000DE
3-4 UM 000DF
5-6 UM 000EO
7-8 UM 000E1
9-10 UM 000E2
11-12 UM 000E3
13-14 UM 000E4 Monitor flag for the general-purpose input
15-16 UM 000E5 _connected to the_ corresponding AMP. The
715 | umoooes input s of i g does not affct vt ho
19-20 UM 000E7 bit Signal name Axis no.
21-22 UM 000E8 0 NOT
23-24 UM 000E9 1 POT
25-26 UM 000EA 2 HOME
27-28 UM 000EB 3 SI-MON1 / EXT1
29-30 UM 000EC 4 SI-MON2 / EXT2 1e2n
31-32 UM 000ED | General- 5 SI-MON3
purpose HO ° -
33-34 UM 000EE | jnput 6 SI-MON4
35-36 UM 000EF 7 SI-MONS5/ E-STOP
37-38 UM 000FO0 8 NOT
39-40 UM 000F1 9 POT
41-42 UM 000F2 10 HOME
43-44 UM 000F3 11 SI-MON1 / EXT1 oeon
45-46 UM 000F4 12 SI-MON2 / EXT2
47-48 UM 000F5 13 | SI-MON3
49-50 UM 000F6 14 | SI-MON4
51-52 UM 000F7 15 SI-MON5/ E-STOP
53-54 UM 000F8
55-56 UM 000F9
57-58 UM 000FA
59-60 UM 000FB
61-62 UM 000FC
63-64 UM 000FD
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Specifications

@: Available, -: Not available

Slave no. men?:rl:l no.| Name Default | Description R [W
(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 station address | ¢ | _
97-112 UM 00104 | Slave table (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
65-80 UM 0010E
81-96 UM 0010F | Network Turns on the bits corresponding to each station
participating| HO address (slave number) in the OP mode out of the [ -
97-112 UM 00110 | slave table slaves participating in the network.
113-128 UM 00111
129-144 UM 00112
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

Nodeno. 16 e e e e ¢ 98 o o oo 1
32 e e e e e 2524 o e 0 0 e 17
48 o o o o o 4140 o o o o o 33
G4 e o e o ¢ 5756 o o o o o 49
80 ® o e e e 7372 o e 0o 0 o (5
O o o o e o 8088 o o o o ¢ 31
112 o o o o 105104 ¢ o o o o 07
128 o o o o 0121120 o o o ¢113
144 o o o o ¢137136 ¢ o o o ¢129
160 o o o o e153152¢ o ¢ o o145
176 « o o o ¢169168 ¢ o o o 161
192 o o o o ¢185184 ¢ o o o ¢ 177
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16.4 Unit Memories (Input and Output Control Areas)

@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default Description R | W
(Hex)
1-16 UM 00116
17-32 UM 00117 | Positioning:
Speed Starts the speed change operation when the
33-48 um 00118 change Ho positioning speed change request turns on ° )
49-64 UM 00119 | request The contact for the corresponding axis will turn
- reception on when the request is accepted.
Virtual 1-16 | UM 0011A | gnnunciation
Virtual 17-32 | UM 0011B
1-16 UM 0011C
Positioning:
17-32 UM Q011D | movement Starts the movement amount change
33-48 UM 0011E | @amount operation when the positioning movement
change HO amount change request turns on. The contact | ® -
49-64 UM 0011F request for the corresponding axis will turn on when
Virtual 1-16 | UM 00120 | reception the request is accepted.
annunciation
Virtual 17-32 | UM 00121

(Note 1): Flags for 16 axes are allocated to each area (1 word).

bit no.15 87 0

AXiSNO. 16 ¢ e ¢ ¢ ¢ 9 8 e 0o o o o o1
320 ¢ e o 0 625240 0 o 0 o 017
48 e o o o o 04140 o o o o ¢33
B4 e o o e o e575G6e o o o o 49
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Specifications

@: Available, -: Not available

Unit
Slave no. |memory no.| Name Default | Description R [W
(Hex)
1-16 UM 00122
17-32 UM 00123
33-48 UM 00124
49-64 UM 00125
65-80 UM 00126 ) ) )
Turns on bits corresponding to each station address
81-96 UM 00127 | Normal (slave number) in the OP mode out of the slaves
HO . ; h e ° -
97-112 UM 00128 | Slave table 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 ) ) )
Turns on bits corresponding to each station address
81-96 UM 00133 | Abnormal (slave number) in any modes other than the OP
HO . ) ) ° -
97-112 UM 00134 | Slave table 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).
bit no.15 87 0

Nodeno. 16 e e e e ¢ 98 o o oo 1
32 e e e e e 2524 o e 0 0 e 17
48 o o o o o 4140 o o o o o 33
G4 e o e o ¢ 5756 o o o o o 49
80 ® o e e e 7372 o e 0o 0 o (5
O o o o e o 8088 o o o o ¢ 31
112 o o o o 105104 ¢ o o o o 07
128 o o o o 0121120 o o o ¢113
144 o o o o ¢137136 ¢ o o o ¢129
160 o o o o e153152¢ o ¢ o o145
176 « o o o ¢169168 ¢ o o o 161
192 o o o o ¢185184 ¢ o o o ¢ 177
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16.4 Unit Memories (Input and Output Control Areas)

@: Available, -: Not available

Slave no. merr?:rl; no.| Name Default | Description R | W
(Hex)

(Master) UM 0013A

1-4 UM 0013B

5-6 UM 0013C

9-12 UM 0013D

13-16 UM 0013E

17-20 UM 0013F

21-24 UM 00140

25-28 UM 00141

29-32 UM 00142

33-36 UM 00143 )

3740 | Umootas Slato Machine). Even intne ciagnosis mods, he

41-44 UM 00145 ESM state is stored.

45-48 UM 00146 bit | Name Description

49-52 UM 00147 0

53-56 UM 00148 ' Node 1+4n

57-60 UM 00149 2

61-64 UM 0014A 8

65-68 UM 0014B 4

69-72 UM 0014C | Current ESM | ® | Node 2+4n o |-

73-76 UM 0014D | State 0 0001H: Init

7780 UM 0014E 7 0010H: Pre Operational

8 0100H: Safe Operational

81-84 UM 0014F 1000H: OP

85-88 UM 00150 2 Node 3+4n

89-92 UM 00151 10

93-96 UM 00152 1;

97-100 UM 00153 1

101-104 UM 00154 " Node 4+4n

105-108 UM 00155 15

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

rTo the next page
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Specifications

@: Available, -: Not available

Unit
Slave no. |memory no.| Name Default | Description R W
(Hex)

149-152 | UM 00160
153-156 | UM 00161
157-160 | UM 00162
161-164 | UM 00163
165-168 | UM 00164

169172 | UMO00te5 | SurentESM g Refer to the previous page. °o | -
173176 | UM 00166
177-180 | UM 00167
181-184 | UM 00168
185-188 | UM 00169
189-192 | UM 0016A
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16.4 Unit Memories (Input and Output Control Areas)

@: Available, -: Not available

Unit
Slave no. |memory no.| Name Default | Description R W
(Hex)
1-16 UM 0016B Indicates the state of error indicator (ESC register
#130_bit4) of each slave device.
17-32 UM 0016C bit | Name Description
33-48 UM 0016D 0 | Node1+16n
1 Node 2+16n
49-64 UM 0016E 2 Node 3+16n
3 Node 4+16n
65-80 UM 0016F 4 Node 5+16n
81-96 UM 00170 | Error 5 | Node 6+16n
Indicator HO 6 | Node 7+16n o | -
97-112 UM 00171 | annunciation 7 | Node 8+16n 0:OFF
8 Node 9+16n 1:ON
113-128 UM 00172
9 Node 10+16n
129-144 UM 00173 10 | Node 11+16n
1 Node 12+16n
145-160 UM 00174 12 | Node 13+16n
161-176 | UM 00175 13 | Node 14+16n
14 Node 15+16n
177-192 UM 00176 15 | Node 16+16n
(Note 1): Sixteen node numbers are allocated to each area (1 word).
bit no.15 87 0
\ || \
NOden0.16-°-°-98°-°-°1
32 o e e 0 0 2524 o o 0o 0o o 17
48 o o o o o 4140 o o o o o 33
B4 o o o ¢ o 5755 e o o o o 49
80 o o o o 0o 7372 e o o o o (35
06 o o o ¢ ¢ 83088 e o o o ¢ 31
112 o o o o ¢105104 ¢ o o o o 97
128 o o o o ¢121120 ¢ o o o 113
144 o o o o 0137136 o o ¢ 129
160 o o o o ¢153152 ¢ o o o o145
176 o o o o ¢169168 ¢ © ¢ * ¢161
192 o o o o ¢135184 ¢ o o o o 177
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Specifications

16.4.3 Configuration of Output Control Area

UM 00000 Whole unit memory map Starting no. Name No. of words
UM 0007F System are?zg words UM 00180 Reserved area for the system 6 words
UM 00080
Input control area UM 00186 Servo ON request 4 words
UM 0017F 256 words
UM 00180 Output control area UM 0018A Reserved area for the system 2 words
HM gggggw 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 001BO Emergency stop request 6 words
48 words -
UM 0%62F UM 001B6 Deceleration stop request 6 words
UM 02640 Each axis UM 001BC J-point speed change request 6 words
mformatl:c;nO?;e:vords 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
i i 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
HM g%EOFg UM 001EA Reserved area for the system 2 words
UM 6330 System A8 4 words UM 001EC Slave axis clutch OFF request 4 words
UM 63F40 Synchronous UM 001F0 Reserved area for the system 2 words
control setting area
UM 001F2 - tput
10,752 words General-purpose outpu 8 words
HM gggig UM 001FA Reserved area for the system 134 words
Positioning operation UM 001FE Positioning speed change request 6 words
change setting area .
UM 66F3F 1,536 words UM 00204 Positioning movement amount change request 6 words
UM 6640 Cam pattern editing UM 0020A Reserved area for the system 118 words
area
UM 66FA9 106 words
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16.4 Unit Memories (Input and Output Control Areas)

16.44 List of Output Control Area Functions

@: Available, -: Not available

Unit
Axis no. memory | Name Default Description R | W
no. (Hex)
B UM 00180 | Reserved for | _ ) ) )
-UM 00185 | system
1-16 UM 00186 Requests the servo lock for the corresponding
17-32 UMOO187 | Servo ON |, AMP. ol
request This request signal is enabled when the bits
33-48 UM oo188 g corresponding to each axis number turn on.
49-64 UM 00189 (The operation is the edge type.)
B UM 0018A | Reserved for | _ } } }
-UM 0018B | system
1-16 UM 0018C Requests the servo free for the corresponding
17-32 UM 0018D | Servo OFF |, AMP. ol
request This request signal is enabled when the bits
33-48 UM 0018E g corresponding to each axis number turn on.
49-64 UM 0018F (The operation is the edge type.)
~ UM 00190 | Reserved for | _ ) ) )
-UM 00191 | system
1-16 UM 00192 Requests the positioning control start for the
17-32 UM 00193 corresponding axis.
The starting table is specified in the area for
33-48 UM 00194 | positioning Ho specifying the position control starting table o | o
49-64 UM 00195 | start request number in the unit memory.
Virtual 1-16 UM 00196 This reque§t signal is enqbled when the bits
corresponding to each axis number turn on.
Virtual 17-32 | UM 00197 (The operation is the edge type.)
1-16 UM 00198
17-32 UM 00199 Requests the home return operation start for
the corresponding axis.
33-48 UM 0019A | Home return | ‘ ponding & ‘ ol
29-64 UM 00198 | start request This request signal is enabled when the bits
corresponding to each axis number turn on.
Virtual 1-16 UM 0019C (The 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 @ e e ¢ ¢ 9 8 e o o o o o 1

320 ¢ 0o 0 0 0952/ 0 0 o o o 017
48 e o o o o 04140 o o o o ¢33
B4 © © o o o e575G50 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.
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Specifications

@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default Description R | W
(Hex)
1-8 UM 0019E
9-16 UM 0019F
Requests the JOG forward or reverse
17-24 UM 001A0 operation for corresponding axes. In the case
25.32 UM 001A1 of JOG operation, this request signal is
enabled when the bits corresponding to each
33-40 UMO001A2 | o axis number are on. (The operation is the level
41-48 UM 001A3 | operation type.)
forward/ HO When the inching operation request is o o
49-56 UM 001A4 g op quest |
reverse enabled, it functions as the request for the
57-64 UM 001A5 | request JOG inching forward or reverse operation. In
Virtual 1-8 UM 001A6 the case gf JOQ inching operation, this
- request signal is enabled when the bits
Virtual 9-16 | UM 001A7 corresponding to each axis number turn on

Virtual 17-24 | UM 001A8 from off. (The operation is the edge type.)

Virtual 25-32 | UM 001A9

1-16 UM 001AA Turns on the bits corresponding to each axis
number for performing the JOG inching

17-32 UM 001AB operation. The inching operation is enabled
33.48 UM 001AC when the bits corresponding to each axis

. number are on. (The operation is the level
49-64 UM 001AD | Inching type.)

operation HO . . . e |0

Virtual 1-16 UM 001AE | request When this request signal is on, the above

"JOG operation forward/reverse request"
functions as the start request for the JOG
Virtual 17-32 | UM 001AF inching operation. When it is off, it functions as
the normal request "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

JOG directon RF o e e« e RFRF o ¢ ¢ ¢ RF
(RRme) 2 ooos e
L 13 12 o o 9

24 e o 21 20 o o 17

32 e o 29 28 e o 25

40 e+ o 37 36 e ¢ 33

48 o o 45 44 e o A1

56 ¢ ¢ 53 52 e o 49

64 e+ ¢ 61 60 = ¢ 57

Axis no.

(Note 2): Request flags for 16 axes are allocated to each area (1 word) of the inching operation request.

bit no. 15 87 0
\

I‘IIIIIII‘I‘IIIIIIII

AXISNO. 16 © o e e e 8 e o o o o o1
326 ¢ e e 0 025240 0 0 0 0 017
48 e o o o o 04140 o o o o 033
G4 e o e e o 5756 o o o o 049
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16.4 Unit Memories (Input and Output Control Areas)

@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default Description R | W
(Hex)
1-16 UM 001B0O
17-32 UM 001B1 Requests the emergency stop for
corresponding axes.
33-48 UM 001B2 | Emergency responding axes. _
4964 UM 00183 | stop request HO This request signal is enabled when the bits o o
corresponding to each axis number are on.
Virtual 1-16 | UM 001B4 (The operation is the level type.)
Virtual 17-32 | UM 001B5
1-16 UM 001B6 Requests the deceleration stop for
17-32 UM 001B7 corresponding axes.
33-48 UM 001B8 | peceleration It is switched E)etween deceileration stop anq
HO pause by the "MC common" parameter setting.| ® | ®
49-64 UM 001B9 | stop request ) ) ) i
- This request signal is enabled when the bits
Virtual 1-16 | UM 001BA corresponding to each axis number are on.
Virtual 17-32 | UM 001BB (The operation is the level type.)
1-16 UM 001BC Changes the speed up to the J-point target
17-32 UM 001BD speed with acceleration/deceleration time and
. pattern specified in the axis parameters by
33-48 UM 001BE | J-point speed turning on this request during the J-point
49-64 UM 001BF change HO control operation. e o
- request . . . .
Virtual 1-16 | UM 001C0 This request signal is enabled when the bits
corresponding to each axis number turn on.
Virtual 17-32 | UM 001CA1 (The operation is the edge type.)
1-16 UM 001C2
17-32 UM 001C3 Transits to the process for the next table by
. turning on this request during the J-point
33-48 UM 001C4 | J-point control operation.
positioning HO ) ) ) ) o |0
49-64 UM 001C5 | giart request This request signal is enabled when the bits
Virtual 1-16 | UM 001C6 corresponding to each axis number turn on.
(The operation is the edge type.)
Virtual 17-32 | UM 001C7
1-16 UM 001C8
1732 UM 001C9 Requests the error clear for FP7 MC Unit.
The processing to recover from errors is
33-48 UM 001CA | Error clear Ho performed and the error logs are cleared by o | o
49-64 UM 001CB | request turning on this request.
Virtual 1-16 | UM 001CC Note) Unrecoverable errors cannot be
recovered even if this request turned on.
Virtual 17-32 | UM 001CD

(Note 1): Request flags for 16 axes are allocated to each area (1 word).

bit no.15

87 0

L[] |
| [ |

AXi3n0.160000009800..o.1

320 ¢ 0o 0 0 09252/ 0 0 o o o 017
48 e o o o o 04140 o o o o ¢33
B4 © © o o o e575G5e o o o o 049
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Specifications

@: Available, -: Not available

Unit
Axis no. memory | Name Default 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.
1964 UM 001D1 | clear request HO Clears warnings and warning logs by turning o | o
on this request.
Virtual 1-16 UM 001D2
Virtual 17-32 | UM 001D3
1-16 UM 001D4
17-32 UM 001D35 g‘gltrtlicr:]hronous Ho This contact turns on after changing the o | e
33-48 UM 001D6 requegst parameter setting of synchronous operation.
49-64 UM 001D7
~ UM 001D8 | Reserved for | _ _ _ ~
-UM 001D9 | system
1-16 UM 001DA Turns on the request for the amplifier to cancel
17-32 UM 001DB Synchlronous " the synchronous operation.
cance This request signal is enabled when the bits o o
33-48 UM 001DC request corresponding to each axis number are on.
49-64 UM 001DD (The operation is the level type.)
B UM 001DE | Reserved for | B _ ~
-UM 001DF | system
1-16 UM 001EO Changes the gear ratio when the request flag
3 . for the corresponding axis during the
17-32 UMO01E1 | Siave axis synchronous operation turns on. (The
33-48 UM 001E2 g;}ar ratio Ho operation is the edge type.) o | o
change
requgst This request signal is enabled when the bits
49-64 UM 001E3 corresponding to each axis number turn on.
(The operation is the edge type.)
~ UM 001E4 | Reserved for | _ _ ~
-UM 001E5 | system
1-16 UM 001E6 Starts the clutch on operation when the
17-32 UM 001E7 . request flag for the corrgsponding axis during
Slave axis the synchronous operation turns on.
33-48 UM 001E8 | clutch ON HO * Amplifiers that no clutch is used do not e |0
request operate.
49-64 UM 001E9 (Set the operation to level type, leading edge,
or trailing edge.)
} UM O01EA | Reserved for | } } )
-UM 001EB| system

(Note 1): Request flags for 16 axes are allocated to each area (1 word).

bit no.15

87

AXiSNO. 16 ¢ o o

326 o o
48 e o o
BG4 e o o

e2524 ¢ o
*4140 ¢ o
*5756 ¢ o

o o o o 1

e o o 017
e o o 033
e o o 049
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16.4 Unit Memories (Input and Output Control Areas)

@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default Description R | W
(Hex)
1-16 UM 001EC Starts the clutch off operation when the
request flag for the corresponding axis during
17-32 UM 001ED Slave axis the synchronous operation turns on. * Axes
clutch OFF Ho that no clutch is used do not operate. (Set the o | o
33-48 UM 001EE request operation for leading edge, or trailing edge.)
q These signals will be disabled while the slave
49-64 UM 001EF axis clutch on request signal is set to level
type.
- UM 001F0 | Reserved for | ) _ _
-UM 001F1 | system
(Note 1): Request flags for 16 axes are allocated to each area (1 word).
bit no.15 87 0
[ ]
AXISNO. 160 ¢ ¢ o e eQ 8 e o o o 0o o
3260 o o o 069252/ e o o o o o017
A8 e e o o 04140 o o o o ¢33
04 o o o o o575 o o o o 049
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Specifications

@: Available, -: Not available

Unit
Axis no. memory | Name Default Description R | W
no. (Hex)
General-purpose outputs connected to the
1-8 UM 001F2 corresponding AMP.
bit Signal name Axis number
9-16 UM 001F3 0 set-brake
1+8n
1 EX-OUT1
17-24 UM 001F4 2 set-brake
2+8n
3 EX-OUT1
25-32 UM 001F5 4 set-brake
5 EX-OUT1 3+
General-
33-40 UM 001Fe | Purpose HO 6 set-brake 4+8n ¢ | °
output 7 EX-OUT1
8 set-brake .
- +8n
41-48 UM 001F7 9 EX-OUTA
10 set-brake
6+8n
49-56 UM 001F8 11 EX-OUT1
12 set-brake
7+8n
13 EX-OUT1
57-64 UM 001F9 14 set-brake
8+8n
15 EX-OUT1
~ UM 001FA | Reserved for | _ _ ~
-UM 001FD | system

(Note): For details of the method of using "set-brake", refer to the technical data of A6B/A5B.
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16.4 Unit Memories (Input and Output Control Areas)

@: Available, -: Not available

Unit
Axis no. memory | Name Default Description R | W
no. (Hex)
1-16 UM 001FE
17-32 UM 001FF o
Positioning
33-48 UM 00200 speed Ho Starts the speed change operation when the o | e
49-64 UM 00201 | change positioning speed change request turns on.
- request
Virtual 1-16 UM 00202
Virtual 17-32 | UM 00203
1-16 UM 00204
17-32 UM 00205 Posmor"ng
33-48 UM 00206 | movement Starts the movement amount change
amount HO operation when the positioning movement e | o
49-64 UM 00207 change amount 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).

bit no.15

87

AXISNO. 16 ¢ ¢ ¢ o ¢Q 8 o
320 0 0o 0o 0 0925240
48 e o o o o 04140
B4 e o o o o e575G e
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Specifications

@: Available, -: Not available

Unit
Slave no. |memory no.| Name Default | Description R | W
(Hex)
1-16 UM 0020A Requests to clear the error indicator (ESC
register #130_bit4) of each slave device.
17-32 UM 0020B bit Name Description
3348 UM 0020C 0 | Node 1+16n
1 Node 2+16n
49-64 UM 0020D 2 Node 3+16n
3 Node 4+16n
65-80 UM 0020E 4 Node 5+16n
81-96 UM 0020F | Error 5 | Node6+16n
Indicator clear| HO 6 Node 7+16n o | o
97-112 UM 00210 | request 7 Node 8+16n 0: Not request clearance
8 Node 9+16n 1: Request clearance
113-128 UM 00211 5 Node 10-16n
129-144 UM 00212 10| Node 11+16n
11 Node 12+16n
145-160 UM 00213 12 Node 13+16n
13 Node 14+16n
161-176 UM 00214
14 Node 15+16n
177-192 UM 00215 15 | Node 16+16n
} UM 00216 | Reserved for | ) } )
-UM 0027F | system

(Note 1): Request flags for 16 axes are allocated to each area (1 word).
bit no.15 87 0

Nodeno. 16 e e e e ¢ 9 8 e o o 0o o 1
32 e o e 0 02524 o 0 0 0 o 17
A8 o o o o o 4140 o o o o o 33
B4 o o o o o 5756 o o o o o 49
80 o o e e o 7372 o o 0 0 o B5
OG o o o ¢ ¢ 8088 o o o o o 81
112 o o o o 105104 o o o o 97
128 o o o o 1211200 o o o o113
144 o o o o ¢137136 ¢ o o o o129
160 o o o o ¢153152¢ o o o o145
176 o o o o 169168+ » o o *161
192 o o o o ¢185184 ¢ o o o o 177
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16.5 Unit Memories (Common Area)

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 g
UM 0007F ystem arez1a28 words UM 00280 Setting parameter control area 256 words
UM 0008 Input control area UM 00380 Operation speed rate area 128 words
oM 99126 256 words R d for th it 144 word
UM 00180 Output control area UM 00400 Reserved area for the system words
HM 88%5 256 words UM 00490 Axis group setting area 256 words
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
Ehi it Each axis information monitor &
UM 00770 ctyal speed monitor area 192 words
UM 0260F UM 00830 Reserved area for the system 352 words
UM 02610 itioni i
System area UM 00990 Egs;tgtrilg:;gacrggtrol starting table 96 words
48 words
UM 0263F UM 009F0 Positioning control area 96 words
UM 02640 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 63EFH
UM 63F00| System area
UM 63F3F 64 words
UM 63F40
Synchronous
control setting area
10,752 words
UM 6693F
UM 66940 e .
Positioning operation
change setting area
UM 66F3F| 1,536 words
UM 66F40
Cam pattern editing
area
UM 66FA9 106 words
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Specifications

16.5.2 Setting Parameter Control Area

@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default Description R | W
(Hex)
UM 00280 Number of Announces the number of writing the
- -UM 00281 writing to uo positioning parameters and data in the unit o | —
FROM memory into FROM.
B UM 00282 Reserved for | } } }
system
FROM writing in progress: H5555
~ FROM write FROM writing ended normally: HO _
UM 00283 result HO FROM writing ended abnormally: HFFFF °
FROM writing by CMI in progress: HAAAA
This is used to rewrite positioning data using a
user program.
Recalculation I .
1 UM 00284 | starting table | U1 R_eﬁoEstrugtls the pé)smonmg_ dé:lt_a V\;]hlch starts o | o
number with the table num er specifie in this area
when the recalculation request (Y7) turns on.
Range: 1 to 1000
. Reconstructs the positioning data of the table
Recalculation size specified in this area when the
1 UM 00285 | starting table | U1 recalculation request (Y7) turns on. e o
size
Range: 1 to 500
The following areas are allocated to each axis.
(2-64 UM 00286 . . .
Virtual 1-32) | -UM 00343 ® Recalculation starting table number: 1 word o | o
® Recalculation starting table size: 1 word
~ UM 00344 | Reserved for | _ ~ ) )
-UM 0037F | system

16.5.3 Operation Speed Rate Area

@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default Description R | W
(Hex)
All operations relating to axes (positioning,
. JOG operation, home return) can be
1 UM 00380 Opergtlo? U100 performed at the specified rate. o | e
speed rate
P Range:0-500 [%] (For single axis control)
Range:0-200 [%] (For interpolation control)
(2-64 UM 00381 | The following areas are allocated to each axis. o | o
Virtual 1-32) | -UM 003DF | o Operation speed rate: 1 word
~ UM 003EO | Reserved for | _ _ ) }
-UM 003FF | system
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16.5 Unit Memories (Common Area)

16.5.4 Axis Group Setting Area

@: Available, -: Not available

Unit
Axis no. memory | Name Default Description R | W
no. (Hex)
1-16 UM 00490 Set either independent or interpolation for
each axis in this area. In case of interpolation,
17-32 UM 00491 each axis belongs to any group 1 to 32. For
example, the axes 1, 2 and 3 belong to group
33-48 UM 00492 1 and are 3-axis interpolation, set the
Interpolation corresponding 3 bits to on (1) in the
49-64 UM 00493 | group 1 HO interpolation axis setting of group 1. o | o
setting In th f sinal is ind dent setti
Virtual 1-16 UM 00494 n the case of sing e aXl.S Indepenaent setling,
set the corresponding bits to off (0).
) Maximum number of interpolation axis per
Virtual 17-32 | UM 00495 group is 3. The same axis cannot be set in
more than one group.
UM 00496 . .
- -UM 00549 For interpolation groups 2 to 31, 6 words are allocated to each group. o | o
1-16 UM 0054A
17-32 UM 0054B
33-48 UM 0054C | Interpolation
group 32 HO Same as above. o (o
49-64 UM 0054D | setting
Virtual 1-16 UM 0054E
Virtual 17-32 | UM 0054F
1-16 UM 00550
The bit corresponding to the axis is;
17-32 UM 00551 0: Belongs to interpolation group or the axis is
33.48 UM 00552 Independent not set as a used axis.
axis Zettin HO 1: Independent (Not belong to interpolation o | o
49-64 UM 00553 9 group)
) An error occurs when this overlaps with the
Virtual 1-16 UM 00554 setting of interpolation group.
Virtual 17-32 | UM 00555
B UM 00556 | Reserved for | ) } }
-UM 0058F | system

(Note 1): Bits for 16 axes are allocated to each area (1 word).

bit no.15

87 0

AXISNO. 16 o o o e e 8 e o o o o o1

320 ¢ 0o 0 0 0D5940 0 0 0 o 017
A8 e o o o o 04140 o o o o ¢33
B4 © © o o o e575Ge o o o o 049
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Specifications

16.5.5 Current Value Update Data Area

@: Available, -: Not available

Unit
Axis no. memory | Name Default Description R W
no. (Hex)

Changes "Unit system conversion current
value" managed by FP7 MC Unit to "current
value update coordinate" only when the bit
1-16 UM 00590 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

0 Current value
17-32 UM 00591 update request
Axis 2+16n

1 Current value
update request
Axis 3+16n

2 Current value
update request
Axis 4+16n
33-48 UM 00592 3 Current value
update request
Axis 5+16n

4 Current value
update request
Axis 6+16n

5 Current value
update request
49-64 UM 00593 | Current value Axis 7+16n
update HO 6 Current value e |0
request update request
Axis 8+16n

7 Current value
update request
Axis 9+16n

8 Current value
Virtual 1-16 UM 00594 update request
Axis 10+16n

9 Current value
update request
Axis 11+16n
10 Current value
update request
Axis 12+16n
11 Current value
update request
Axis 13+16n
12 Current value
update request
Virtual 17-32 UM 00595 Axis 14+16n
13 Current value
update request
Axis 15+16n
14 Current value
update request
Axis 16+16n
15 Current value
update request

0: No change

1: Update the
current value after
unit conversion of
a target axis
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16.5 Unit Memories (Common Area)

@: Available, -: Not available

Axis no.

Unit memory
no. (Hex)

Name

Default

Description

R

w

UM 00596
-UM 0059F

Reserved for
system

UM 005A0
-UM 005A1

Current value
update
coordinate

KO

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
pm (0.1 ym): -214,748,364.8 to 214,748,364.7
pm

pm (1 um): -2,147,483,648 to 2,147,483,647
pm

inch (0.00001 inch): -21,474.83648 to
21,474.83647 inch

inch (0.0001 inch): -214,748.3648 to
214,748.3647 inch

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 1,000.0 pm.

(2-64
Virtual 1-32)

UM 005A2
-UM 0065F

The following areas are allocated to each axis.

® Current value update coordinate: 2 words

UM 00660

Reserved for

-UM 0068F system
(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.

87 0

‘IIIIIII‘I‘III ‘
AXis no. 16 @ ¢ ¢ ¢ ¢ 69 S o o o o o
320 0 0 0 0 025240 ¢ o o o
A8 e o o o o 04140 o o o o

B4 © © o o o e575G0 o o o o

bit no.15

«17
33
.49

(Note 2): As for the unit memory in which the current value update coordinate is set, 2-word area is allocated for each
axis.
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Specifications

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.

@: Available, -: Not available

Unit
Axis no. |[memory no.| Name Default Description R |W
(Hex)
Set the corresponding bits of axes for the torque
limit to "1".
1-16 UM 00720 bit. Name Description
Axes 1+16n Torque
O | limit enabled
Axes 2+16n Torque
' | limit enabled
Axes 3+16n Torque
2 | limit enabled
17-32 UM 00721 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
33-48 UM 00722 Torque limit Ho 6 limit enabled ° °
enable flag 7 Axes 8+16n Torque 0: Torque limit
limit enabled disabled
Axes 9+16n Torque 1: Torque limit
8 limit enabled enabled
Axes 10+16n Torque
9 | limit enabled
Axes 11+16n Torque
10" | limit enabled
Axes 12+16n Torque
" | limit enabled
49-64 UM 00723 Axes 13+16n Torque
12| limit enabled
Axes 14+16n Torque
3| limit enabled
Axes 15+16n Torque
4| limit enabled
Axes 16+16n Torque
5 | limit enabled
Set the torque limit values.
1 UM 00724 I;)Irfeue limit U3000 Range: U1 to U5000 (0.1% to 500.0%) o | o
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. o | o
Virtual 1-32) | -UM 00763 | o Torque limit value: 1 word
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16.5 Unit Memories (Common Area)

16.5.7 Actual Speed Monitor Area

@: Available, -: Not available

Unit
Axis no. [memory no.| Name Default Description R | W
(Hex)
The actual speed monitor value is stored.
® For command unit/s, the ranges vary
depending on the unit settings as below
UM 00770 Actual speed
1 monitor value | UO pulse: 0 to 2,147,483,647 pps ° _
-UMO0771 1 15 ords] um: 0 to 2,147,483,647 um/s
inch: 0 to 2,147,483.647 inch/s
degree: 0 to 2,147,483.647 rev/s
® For 0.1 rpm: 0 to 6500.0
UM 00722 | The following areas are allocated to each axis.
(2-64) . ® | -
-UM 007EF | @ Actual speed monitor value: 2 words

(Note): When "Extend monitor value" in MC common settings is set to "1word", this area is always "0".

16.5.8 Positioning Control Starting Table Number Setting Area

@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default Description R | W
(Hex)
o Set the table number of each axis starting the
Positioning position control.
1 UM 00990 | control start u1 o (o
table number Range: Standard area: 1 to 1000
Expansion area: 10,001 to 10,100
(2-64 UM 00991 | The following areas are allocated to each axis. o | o
Virtual 1-32) | -UM O09EF | @ pPositioning control start table number: 1 word
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Specifications

16.5.9 Positioning Control Area

@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default Description R | W
(Hex)
Set the number of times for repeating the
operation from the positioning control starting
table number until the E-point control.
itioni Range: 0 to 255
1 UM oogFg | Positioning 1, ge: D o oo
repeat count When setting O 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. o | e
Virtual 1-32) | -UM 00A4F | @ Positioning repeat count: 1 word
~ UM 00A50 | Reserved for | _ ) )
-UM 00AS8F | system
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16.5 Unit Memories (Common Area)

16.5.10  Error Annunciation and Clear Area
@: Available, -: Not available
q Unit memory A
Axis no. no. (Hex) Name Default Description R | W
} UM 00A90 Reserved for | ) ) )
-UM 00A95 | system
1-16 UM 00A96
17-32 UM 00A97 Clears the error of the axis for the
33-48 UM 00A98 Error clear corresponding bit.
49-64 UM 00A99 inciit\_/idual axis | HO After changing the corresponding bitto 1, FP7 | ® | ®
- setting MC Unit clears the corresponding bit to 0
Virtual 1-16 | UM 00A9A automatically.
Virtual 17-
32 UM 00A9B
~ UM 00A9C Reserved for | _ ) B )
-UMOOABF system

(Note 1): Bits for 16 axes are allocated to the error clear individual axis setting area (1 word).

bit no.15

87
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Specifications

@: Available, -: Not available

Unit memory

Axis no. no. (Hex)

Name Default Description R | W

No. of Annunciates the number of occurrences of
1 UM 00ACO occurrences | U0 . ) -
of errors errors on the 1st axis.

1 UM 00ACA Reserved for | ) ) _
system
UM 00AC2 Error code
-UM 00AC3 | Buffer 1
UM 00AC4 Error code

1 .UM 00AC5 | Buffer 2 HO

UM 00AC6 Error code

HO

L UM 00AC7 | Buffer 3 HO
1 UM 00ACS8 Error code Ho
-UM 00AC9 | Buffer 4 Stores the latest error code (8-digit hex) from | o )
UM 00ACA | Error code the buffer 1 in order.
L UM 00ACB | Buffer 5 HO
1 UM 00ACC Error code Ho
-UM 00ACD | Buffer 6
1 UM 00ACE Error code Ho
-UM 00ACF | Buffer7
1 UM 00ADO Error code Ho
-UM 00AD1 | Buffer 8
1 UM 00AD2 Reserved for | } } B
-UM O0ADF | system
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 . ]

Virtual 1-32)| -UM 016BF | ® Reserved area for the system: 1 word

® Error code buffer: 2 words x 8

® Reserved area for the system: 14 words
UM 016C0O Reserved for

-UM 0170F 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).
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16.5 Unit Memories (Common Area)

16.5.11  Warning Annunciation and Clear Area
@: Available, -: Not available
. Unit memory A
Axis no. no. (Hex) Name Default Description R | W
} UM 01710 Reserved ) ) ) )
-UM 01715 for system
1-16 UM 01716
17-32 UM 01717 Wami Clears the FP7 MC Unit warning of the axis for
arnin i i
33-48 UM 01718 cloar 9 the corresponding bit.
4964 UM 01719 individual | HO After changing the corresponding bit to 1, FP7 e o
i i MC Unit clears the corresponding bit to 0
- axis setting _
Virtual 1-16 UM 0171A automatically.
Virtual 17-32 | UM 0171B
~ UM 0171C Reserved _ ) ) _
-UM 0173F for system

(Note 1): Bits for 16 axes are allocated to the warning clear individual axis setting area (1 word).

bit no.15

87
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Specifications

@: Available, -: Not available

Unit
Axis no. memory | Name Default Description R (W
no. (Hex)
No. of Annunciates the number of occurrences of
1 UM 01740 | occurrences | UO ) ) o | -
of warnings warnings on the 1st axis.
1 UM 01741 Reserved for | ) ) )
system
1 UM 01742 | Warning code Ho
-UM 01743 | Buffer 1
1 UM 01744 | Warning code Ho
-UM 01745 | Buffer 2
1 UM 01746 | Warning code Ho
-UM 01747 | Buffer 3
1 UM 01748 | Warning code Ho
-UM 01749 | Buffer 4 Stores the latest warning code (8-digit hex) ° | -
UM 0174A | Warning code from the buffer 1 in order.
! “UM 0174B | Buffer 5 HO
1 UM 0174C | Warning code Ho
-UM 0174D | Buffer 6
1 UM 0174E | Warning code Ho
-UM 0174F | Buffer 7
1 UM 01750 | Warning code Ho
-UM 01751 | Buffer 8
1 UM 01752 | Reserved for | ) ) _
-UM 0175F | system
As well as the area for axis 1, 32-word area is allocated to each axis in the
following configuration.
264 UM 01760 | ® Number of occurrences of warnings: 1 word ol
Virtual 1-32) | -UM 0233F | ® Reserved area for the system: 1 word
® Warning code buffer: 2 words x 8
® Reserved area for the system: 14 words
B UM 02340 | Reserved for | ) ) _
-UM 0238F | system

(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 Unit Memories (Common Area)

16.5.12 Synchronous Control Monitor Area
@: Available, -: Not available
Unit
Axis no. memory | Name Default Description R| W
no. (Hex)
Stores the information on the master axis of
synchronous control.
Value
Under Synchrono Master axis
synchrono us control
us control canceled
H FFFF H FFFF No synchronous
setting
The target axis for
monitoring is the
master axis.
(For FP7 MC Unit,
the value for the
H 0000 H 8000 master axis does
not change even
Synchron(_)us when the
1 UM 02390 | Masteraxis | opep synchronous ol .
information control is
monitor canceled.)
H 0001 H 8001 Axis 1
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.
bit. Name Value
Synchronous Electronic gear
0 operation settings
output Clutch operation
1 UM 02391 | function HO 1 aetting o -
9 0: Not use
sele(_:ted state 2 Electronic cam 1j Use
monitor operation setting '
Advance angle
3 correction
operation setting
15-4 - -
1 UM 02392 | Reserved for | ) } }
-UM 02395 | system
As well as the area for axis 1, 6-word area is allocated to each axis in the
following configuration.
(2.'64 UM 0239 | Synchronous master axis information monitor area: 1 word ° -
Virtual 1-32) | -UM 025CF ) .
® Synchronous output function selected state monitor area: 1 word
® Reserved area for the system: 4 words
~ UM 025D0 | Reserved for | ) ) )
-UM 0260F | system
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Specifications

16.5.13 System Operation Setting Area

@: Available, -: Not available

Unit
Axis no. memory | Name Default | Description R | 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.

-

: Pause

Performs the deceleration stop, and restarts
the positioning operation when turning

) “Deceleration stop request signal” to off from
Deceleration on.

- UM 0261D | sto HO ° °
ope?ration - 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).
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16.5 Unit Memories (Common Area)

16.5.14 Time Chart Function Operation Setting/Annunciation Area

@: Available, -: Not available

Axis no. menllJ:rl; no.| Name Default | Description R [ W
(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

Announce 5 Trigger no. 6
- UM 02630 | trigger HO 6 Trigger no. 7 ° -
registration 7 Trigger no. 8 0: Not registered
1: Trigger condition is

8 Trigger no. 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
5 Trigger no. 6

; UM 02631 S\ngw trigger | 44 ° | Thogerno 7 o | o

7 Trigger no. 8 0: Not allow the use.
8 Trigger no. 9 1: Allow the use.
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
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Specifications

@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default Description R [ W
(Hex)
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 | Logging flag HO 6 Trigger no. 7 ° -
7 Trigger no. 8 0: Logging is not
- executed/complete
8 Trigger no. 9 1: During logging
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
When logging is executed and logging data is
stored, the bits corresponding to trigger
number 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
Presence/ 5 Trigger no. 6
- UM 02633 | absence of HO 6 Trigger no. 7 ) -
logging data . f
7 Trigger no. 8 0: No logging data
- 1: Logging data
8 Trigger no. 9 exists.
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
B UM 02634 | Reserved for
-UM 02637 | system

16-50



16.5 Unit Memories (Common Area)

16.5.15 ESM Switch Control Area
@: Available, -: Not available
Unit
Axis no. |memory no.| Name Default Description R | W
(Hex)
Specify the mode of ESM switch request.
bit. Name Description
Switch request .
- UM 02638 | Eq\s Ho Switch 0001H: Int o |eo
0002H: PreOP
15-0 request
0004H : SafeOP
ESM
0008H:0OP
_ Set a node address to be switched.
; UM 02639 | Switched node| |, Range: 0 to 192 oo
address
Any other settings will be errors.
Set the timeout monitor time.
- UM 0263A | Timeout value | U100 Range: 0 to 10000 e (o
Any other settings will be errors.
The execution result of ESM switch request is
stored.
_ UM 02638 | Result HO bit. Name Description ° }
0001H: Normal end
15-0 Result 5555H: In progress
FFFFH: Error occurs
Error codes are stored.
bit. Name Description
0001H: Address
- UM 0263C | Error code HO Eror specification error ° -
15-0 0002H: ESM setting
code
values error
0006H: Timeout error
B UM 0263D | Reserved for | B } }
-UM 0263F | system
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Specifications

16.6 Unit Memories (Each Axis Information Area)

16.6.1 Configuration of Each Axis Information Area

Whole unit memory map

System area
128 words

0 Input control area

256 words

Output control area
256 words

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
==
oY)

3240

Each axis setting area
396,480 words

System area
64 words

UM 6693F

Synchronous
control setting area
10,752 words

UM 66940

Positioning operation
change setting area
1,536 words

Cam pattern editing
area
106 words

UM 02640 Information and monitor area of 1st axis 32 words

UM 02660 Information and monitor area of 2nd axis32 words

UM 02820 Information and monitor area of 16th axis 32 words

UM 02A20Information and monitor area of 32th axis 32 words

UM 02C20Information and monitor area of 48th axis 32 words

UM 02E20Information and monitor area of 64th axis 32 words

UM 02E40 Information and monitor area of virtual

1st axis 32 words

UM 03020 Information and monitor area of virtua|32 words
16th axis

Information and monitor area of virtual
UM 03220 30th axis 32 words
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16.6 Unit Memories (Each Axis Information Area)

16.6.2 Each Axis Information & Monitor Area

@: Available, -: Not available

Unit
Axis no. [memory no.| Name Default Description R [ W
(Hex)
UM 02640 Stores the ID code corresponding to brand
1 -UM 02641 Vender ID HO name or vendor name. It is stored as 4 bytes. * )
UM 02642 Stores the model code of AMP. It is stored as
1 -UM 02643 Product Code | HO 4 bytes. [ -
1 UM 02644 Revision no HO Stores the firmware version of AMP. It is ° )
-UM 02645 ’ stored as 4 bytes.
1 UM 02646 Serial no HO Stores the serial number of AMP. It is stored ° )
-UM 02647 ' as 4 bytes.
Station Stores the station address set to AMP. It is
L UM 02648 Address: HO stored as 4 bytes. ° )
1 UM 02649 Reserved for ) ~ ) ~
system
Stores the status of AMP.
bit. Name Value
10 Reserved for }
system
0: Home return not
2 Home return completed
done 1: Home return
completed
0: Normal detection
3 Torque limit 1: Contact detection
1 UM 0264A | AMPstatus |, (Torque limit) o | -
display oN |
4 Warning - orma
1: Warning occurred
0: Normal
° Alarm 1: Alarm occurred
0: Cannot shift to the
6 Servo ready servo on-state.
1: Servo ready
7 Servo active 0: Servo off
1: Servo on
15-8 Reserved for )
system
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Specifications

@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default Description R | W
(Hex)
Stores the statuses of input terminals
connected to each axis.
bit. Name Value
0 NOT
1 POT
External input 2 HOME
1 UM 0264B | terminal HO ° -
monitor 3 SI-MON1 / EXT1 0: NOI'.1 active
4 SI-MON2 / EXT2 1: Active
5 SI-MON3
6 SI-MON4
7 SI-MONS5/ E-STOP
15-8 - -
Torque ) Stores the torque monitor value as integer. )
L UM 0264C monitor value Range: 0 to 5000 (0.0 % to 500.0 %) ®
Stores the actual speed monitor value/
Range: 0 to 5000 (rpm
1 UM 0264D | Actual speed | _ 9 ( p ) . o |-
monitor value When "Extend monitor value" in MC common
settings is set to "2 words", this area is "0".
Stores the difference value between the value
1 UM 0264E | Position ) of the position specified in FP7 MC Unit and ° )
-UM 0264F | deviation the value of the position fed back from the
amplifier.
. Stores the number of active positioning table
Active or or when the operation completed.
1 UM 02650 | execution U1 ° -
done table Range: Standard area: 1 to 1000
Expansion area: 10,001 to 10,100
Auxilia Stores the auxiliary output code when the
1 UM 02651 Y uo auxiliary output function is enabled by the axis | ® | -
output code
parameter.
Stores the repeat count during the positioning
operation. Stores 1 when no repeat operation
1 UM 02652 | Repeatcount| o is performed. Returns to 0 when the repeat ° | -
current value count exceeds the upper limit.
Range: 0 to 65535 [times]
1 UM 02653 Reserved for | _ - B )

system
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16.6 Unit Memories (Each Axis Information Area)

@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default Description R [W
(Hex)
Stores the current value based on a
AMP current mechanical origin in pulse units. It will be reset
UM 02654 | value to "0" on the completion of home return. The

1 -UM 02655 | [Absolute KO value will not be updated when the current g B

coordinate] value update function is executed.
Unit: pulse
Stores the current value based on an electric
origin (value set as home position coordinate).
Stores values converted with the unit system

Current value (pulse, ym, inch, degree) selected in the axis

i parameter as integer.
UM 02656 | 2fter unit .

1 _UM 02657 | conversion KO When the home return is completed, the value | ® | -
[Logic system set as home position coordinate will be stored.
coordinate] When "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-
Control mode point control / C-point control)
1 UM 02658 | =t aiue | H1: J-point control e | -
H2: Home return
H3: JOG operation (Operating motion)
H4: JOG operation (Inching motion)
1 UM 02659 | Reserved for | _ } ) )
-UM 0265B | system
Current
Stores the current advance angle correction
UM 0265c | 2dvance e v 9 '

! -UM 0265D | an9le KO amount ° |-
correction Range: -2,147,483,648 to 2,147,483,647
amount

1 UM 0265E | Reserved for | B } )

-UM 0265F | system
As well as the area for axis 1, 32-word area is allocated to each axis in the
following configuration.
Item No. of Item No. of
words words
Vender ID 2 words Position deviation 2 words
Product Code 2 words Active or execution done 1 word
table
Revision no. 2 words Auxiliary output code 1 word
Serial no. 2 words Repeat count current 1 word
value
(2-64 UM 2660 Station address 1 word Reserved for system -
Virtual 1-32) | -UM 323F Y 1 word °
Reserved for system 1 word AMP current value 2 words
AMP status display 1 word Unit system conversion 2 words
current value
External input terminal | 1 word Control mode current 1 word
monitor value
Torque monitor value 1 word Reserved area for the 3 words
system
Actual speed monitor 1 word Current advance angle 2 words
value correction amount
Reserved area for the 2 words
system
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Specifications

16.7 Unit Memories (Each Axis Setting Area)

16.7.1 Configuration of Each Axis Setting Area

Whole unit memory map

System area
887F L 128 words|

Input control area
256 words

Output control area
256 words

Common area
9,104 words

UM 0260F
UM 02610

System area
48 words

Each axis
information area

UM 0323F 3,072 words Starting no. Name No. of words
UM 0

UM 03240 Parameter setting area 12,288 words

Each axis setting area
396,480 words

UM 06240 Positioning data 384,192 words
setting area

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
UM 66F3F| 1,536 words

UM 66F40| o pattern editing
area

UM 66FA9 106 words
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16.7 Unit Memories (Each Axis Setting Area)

16.7.2 Configuration of Parameter Setting Area

Whole unit memory map

UM 00000
System area
UMOOO7F| 128 words|
UM 00080 Input control area
UM 0017F 256 words
UM 00180
Output control area
UM 0027F 256 words
UM 00280
Common area
9,104 word
104 words Starting no. Name No. of words
UM 03240 Parameter setting area of 1st axis 128 words
UM 0260F
UM 02610 UM 032C0 Parameter setting area of 2nd axis 128 words|
System area
48 words UM 039C0 Parameter setting area of 16th axis 128 words
UM 0263F
UM 02640 .
Each axis
information area UM 041CO0 Parameter setting area of 32th axis 128 words|
3,072 words
UM 0323F
UM 03240 UM 03240
UM 049CO0 Parameter setting area of 48th axis 128 words
Parameter setting area
12,288 words ..
UM 0623F UM 051C0 Parameter setting area of 64th axis 128 words
UM 06240 P i( i f virtual
UM 05240 1:{:% er sefting area of virtual 4o /o 4o
Each axis setting area
396,480 words 5 - o
Positioning data UM 059C0 1gtrrz1ar;1>3tser setting area of virtua 128 words
setting area
384,192 words -
Parameter setting area of virtual
UM 061C0 304 axis 128 words
UM 63EFH 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

UM 66F3F 1,536 words

UM 66F40| cam pattern editing
area

UM 66FA9 106 words
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Specifications

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.

@: Available, -: Not available

Axis no.

Unit
memory no.
(Hex)

Name

Default

Description

R

w

UM 03240

Unit setting

HO

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.

HO: pulse

H100: pm (0.1 pm)

H101: um (1 uym)

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.

UM 03241

Reserved for
system

UM 03242
-UM 03243

Number of
pulses per
revolution

U1

Set the pulse number per revolution. It is
necessary for the conversion of the pulse
number when the unit is ym, inch or degree.

Range: 1 to 2,147,483,647
Any other settings will be errors.

UM 03244
-UM 03245

Movement per
revolution

u1

Set the movement amount per revolution. It is
necessary for the conversion of the pulse
number when the unit is pm, inch or degree.

Range: 1 to 32,767,000
Any other settings will be errors.

The ranges vary depending on the unit
settings as below.

pm: 1 ym

inch: 1/10,000 inch

degree: 1 degree

UM 03246
-UM 03249

Reserved for
system

UM 0324A

Movement
check
operation

U2

Set the operation to be performed when the
difference between the command value and
feedback value exceeds the moving amount
check value.

0: Error

If the difference between the feedback value
and the command moving amount exceeded
the moving amount check value (threshold), an
error occurs.

1: Warning

If the difference between the feedback value
and the command moving amount exceeded
the moving amount check value (threshold), a
warning occurs.

2: None
The moving amount check is not performed.

@: Available, -: Not available
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Unit
Axis no. |memory no.| Name Default Description R |W
(Hex)
Select whether to enable or disable the software
limit for each control.
bit Name Description
Software limit 0 Software limit
1 UM 0324B | enabled/ HO (Positioning control) o |0
disabled Software limit 0: Disable
1 (Home return) 1: Enable
Software limit
2 (JOG operation)
15-3 - -
Set the upper and lower limits of the software
limit for absolute coordinates.
] UM 0324C szgg\gflriiqliltmlt K21474836 ;'Qig?c:’%es vary depending on the unit settings ol
-UM 0324D value 47 :
pulse: -2,147,483,648 to 2,147,483,647 pulses
pum (0.1um): -214,748,364.8 to 214,748,364.7
pum
pm (1pm): -2,147,483,648 to 2,147,483,647um
inch (0.00001 inch): -21,474.83648 to
21,474.83647 inches
inch (0.0001 inch): -214,748.3648 to
Software limit 214,748.3647 inches
1 EJU'\:AOS?’Z;“EF Lower limit 5'28147483 degree (0.1 degree): -214,748,364.8 to LA
value 214,748,364.7 degrees
degree (1 degree): -2,147,483,648 to
2,147,483,647 degrees
Any other settings will be errors.
1 UM 03250 | Reserved for | ) N
-UM 03251 | system
Set the auxiliary output mode and the ON time
of auxiliary output.
bit Name Description
Auxili Auxili HO: Not use auxiliary
1 umos2s2 | (PR e o | HAOO o | output function oo
Output mode - ou zu H1: Use With mode.
mode H2: Use Delay mode
Auxiliary
Range: HO (0 ms) to HFF
15-8 qutput ON (255 ms)
time
Set the ratio (%) to the movement amount for
starting the output when using the delay mode
Auxiliary for the auxiliary output.
1 UM 03253 | output Delay | UO Range: 0 to 100[%] o0
ratio Example) When it is 50%, the auxiliary output
turns on when the movement amount exceeds
50%.
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@: Available, -: Not available

Unit memory

Axis no. Name Default Description R | W
no. (Hex)
Configure the settings of limit, moving direction
and input logic.
bit Name Description
- . 0: Enable
0 Limit switch 1- Disable
0: Elapsed value
CW/CCW + direction is CW
1 o . 1: Elapsed value
direction setting + direction is
. CCW
1 UM 03254 Seﬁg;ag“on H31 0: Standard oo
Limit switch connection
2 : .
connection 1: Reverse
connection
3 Home position
proximity logic
4 Limit + Switch 0: Normal Open
logic 1: Normal Close
5 Limit - Switch
logic
156 | — -
1 UM 03255 Reserved for | ) ) )
-UM 03256 system
Specify the width of the completion of
Completion command operation.
1 UM 03257 width check | UO Range: 0 to 10,000 (ms) [
time Any other settings will be errors. When "0" is
set, the completion width is not checked.
Set the threshold for using the movement
automatic check function.
Movement Extend monitor
UM 03258 Range
1 “UM 03259 chelck value | U10000 value (Note 1) [ I )
(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
1 UM 0325A Completion u10 set amount during the positioning control, JOG | o | o
-UM 0325B | width operation.

Range: 1 to 2,147,483,647
Any other settings will be errors.

(Note 1): The extension to the monitor value of 2 words is available since FP7 MC Unit Ver.1.20. It is set by changing
"Extend monitor value" in MC common settings of CMI configuration to "2 words".
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@: Available, -: Not available

Unit
Axis no. |[memory no.| Name Default Description R|W
(Hex)
The judgement values for torque monitor values
and execution speed of each axis can be set to
announce errors or warnings.
bit Name Description
0: Disables the
torque judgment
0 Torque judgment value.
enabled 1: Enables the
torque judgment
value.
) 0: Announces an
Torque judgment error when it is
1 value enabled.
error/warning 1: Announces a
i i warning when it is
1 UM 0325C Monitor v.alue HO setting enable% ol e
error setting g
0: Disables the
Actual speed actual speed
P iud tval judgment value.
judgment value 1: Enables the
enabled 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.
4 Actual speed 0:0.1 rpm
judgement (unit) 1: Command unit/s
15-5 - -
Torque Set the limit of the torque as integer.
1 UM 0325D | judgement | U5000 Range: 0 to 5000 (0.0% to 500.0%) oo
value Any other settings will be errors.
Set the limit of the actual speed as integer.
Extend
monitor Monitor error
. Range
UM 0325E Actual speed value unit (Note 1)
1 “UM 0325F | judgement U5000 (Note 2) oo
value 1 words 1 rpm 0 to 5000 rpm
0.1 rpm 0 to 6,500.0 rpm
2words [ Command 0 to 2147483647
unit/s command unit/s
(Note 1): The actual speed judgement (unit) setting of monitor value error setting is available since FP7 MC Unit
Ver.1.20.
(Note 2): The extension to the monitor value of 2 words is available since FP7 MC Unit Ver.1.20. It is set by changing

"Extend monitor value" in MC common settings of CMI configuration to "2word".
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@: Available, -: Not available

Axis no.

Unit
memory no.
(Hex)

Name

Default

Description

R

w

UM 03260

Home return
setting code

HO

Set the pattern of home return.

: DOG method 1 (Based on front end + Z phase)
: DOG method 2 (Based on front end)

: DOG method 3 (Based on back end + Z phase)
: Limit method 1 (Limit signal + Z phase)

: Limit method 2 (Limit signal)

: Phase Z method

: Stop-on-contact method 1

: 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.

NOoO A WN-=O

UM 03261

Home return
direction

HO

Set the operation direction of home return.

0: Elapsed value decreasing direction (Limit -
direction)
1: Elapsed value increasing direction (Limit +
direction)

Any other settings will be errors. -

UM 03262

Home return
acceleration
time

U100

UM 03263

Home return
deceleration
time

U100

Set the acceleration/deceleration time when
performing the home return.

Range: 0 to 10,000 (ms)
Any other settings will be errors.

UM 03264
-UM 03265

Home return
target speed

u1000

Set the target speed when performing the home
return as integer.

Range: 1 to 2,147,483,647
Any other settings will be errors.

The ranges vary depending on the unit settings as
below.

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

UM 03266
-UM 03267

Home return
creep speed

U100

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
Any other settings will be errors.

The ranges vary depending on the unit settings as
below.

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

UM 03268

Reserved for
system
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@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default | Description R|W
(Hex)
Sets the mode when performing the JOG
operation.
bit Name Description
) 0 _ _
1 UM 03269 ggtﬁngpfggzon HO Acceleration/ | O: Linear oo
deceleration acceleration/deceleration
1 pattern 1: S-shaped
setting acceleration/deceleration
15-2 - -
JOG operation
1 UM 0326A | acceleration U100 Sets the acceleration/deceleration time when
time performing the JOG operation. ol e
JOG operation Range: 0 to 10,000 (ms)
1 UM 0326B | deceleration U100 Any other settings will be errors.
time
Set the target speed for performing the JOG
operation as integer.
Range: 1 to 2,147,483,647
Any other settings will be errors.
1 UM 0326C | JOG operation | 1004 | The ranges vary depending on the unit settings as| o | o
-UM 0326D | target speed below.
pulse: 1to 2,147,483,647 pps
um: 1to 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.
pulse: 1 to 2,147,483,647 pulses
pm (0.1pm): 0.1 to 214,748,364.7 pm
pm (1pm): 1 to 2,147,483,647 pm
UM 0326E Inching !nch (0.00001 inch): 0.00001 to 21,474.83647
1 “UM 0326F movement u1 !nches _ _ e o
amount 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 for | ) .
-UM 03272 | system
Emergency Set the deceleration time at the time of
stop emergency stop.
L UM 03273 deceleration U100 Range: 0 to 10,000 (ms) el
time Any other settings will be errors.
1 UM 03274 Reserved for | _ ) L
system
Limit stop Set the deceleration time at the time of limit stop.
1 UM 03275 | deceleration U100 Range: 0 to 10,000 (ms) o |0
time Any other settings will be errors.
1 UM 03276 Reserved for ) ) ol
system
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@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default Description R |W
(Hex)
Set the deceleration time at the time of error
Error stop stop.
1 UM 03277 g;%eleratlon U100 Range: 0 to 10,000 (ms) o |0
Any other settings will be errors.
1 UM 03278 | Reserved for ) ) o
-UM 0327C | system
Home return Set this item when specifying the home return
1 UM 0327D | stop-on-contact| U100 stop-on-contact method. L N )
torque value Range: 0 to 5000 (0.0% to 500.0%)
Home return Set this item when specifying the home return
1 UM 0327E | stop-on-contact| U100 stop-on-contact method. Range: 0 to 10,000 L N )
judgment time (ms)
1 UM 0327F | Reserved for ) ) N
-UM 03280 | system
Set the acceleration/deceleration pattern when
performing the J-point control
bit Name Description
J-point 0 - - :
1 UM 03281 operation HO 0: Linear acceleration/ o0
setting code Acceleration/ deceleration
1 deceleration 1: S-shaped
pattern setting acceleration/
deceleration
152 | — -
J-point control
1 UM 03282 | acceleration U100 Sets the acceleration/deceleration time when
time performing the J-point control.
o |0
J-point control Range: 0 to 10,000 (ms)
1 UM 03283 | deceleration | U100 Any other settings will be errors.
time
Sets the target speed when performing the J-
point control as integer.
Range: 1 to 2,147,483,647
Any other settings will be errors.
UM 03284 | J-point control : ; :
1 -UM 03285 | target speed U1000 The ranges vary depending on the unit settings | @ | ®
as below.
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
1 UM 03286 | Reserved for ) ) .
-UM 0328D | system
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@: Available, -: Not available

Axis no.

Unit
memory no.
(Hex)

Name

Default

Description

R|W

UM 0328E
-UM 0328F

Home
coordinates

KO

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
pm (0.1 um): -214,748,364.8 to 214,748,364.7 ym
pum (1 pm): -2,147,483,648 to 2,147,483,647 pm
inch (0.00001 inch) : -21,474.83648 to
21,474.83647 inch

inch (0.0001 inch) : -214,748.3648 to 214,748.3647
inch

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 um (0.1 ym), set to
"10000" for making it be 1000.0 pm.

UM 03290
-UM 032BF

Reserved for
system
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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).

Whole unit memory map

UM 0000

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

Each axis
information area
3,072 words

UM 0323F
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|

System area
64 words

UM 6693F

Synchronous
control setting area
10,752 words

UM 66940

Positioning operation
change setting area
1,536 words

66F3F|
66

UM
UM 66F40

Cam pattern editing
area
106 words

UM 66FA9

Starting no. Name No. of words
Buffer #2 Positioning

um OAOCSdata sefting area 16,008 words
Buffer #8 Positioning

UM 217F8 4514 setting area 16,008 words
Buffer #16 Positioning

UM 40C38 data setting area 16,008 words

UM 60078 Buffer #24 Positioning 16,008 words

data setting area
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B Constitution of buffers

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.

UM 06240

Buffer #1 Positioning

UM 06240
UM 06247

Control area for

buffer control 8 words

Starting no. Name No. of words

UM 06248 Control code 1 word

UM 06248

Positioning data

UM 06248

UM 06267

UM 071C7|

Table no. 1
Positioning data
32 words|

UM 06249 Operation pattern 1 word

UM 0624A Reserved area for the system 2 words

UM 0624C Positioning acceleration time 1 word

UM 071C8|

UM 071E7.

Table no. 125
Positioning data
32 words

UM 0624D Positioning deceleration time1 word

UM 0624E Positioning target speed 2 words

UM 06250 Positioning movement amount 2 words|

data setting area setting area UM 08167 UM 06252 Auxiliary point 2 words|
16,008 words [For 500;2%33]%,‘15 UM 08168 Tabeno 250 UM 06254 Duell time 1 word
UM 08187 32 words UM 06255 Auxiliary output code 1 word
: UM 06256 Reserved area for the system 18 words|
UM 09107
UM 09108 | Table no. 375
Positioning data
UM 09127 32 words|
|
A 500
UM 0AOCT| UM 0AOCT7| UM 0AOCT| Positioning data
B Buffers 1to 8
Buffer Buffer Buffer Buffer Buffer Buffer Buffer Buffer
1 2 3 4 5 6 7 8

R t fl
c:rﬁl:sls 29 UMO06240 UMOAOCS8 UMODF50 UM11DD8 UM15C60 UM19AES8 UM1D970 UM217F8
('i)er?tl:;a code UMO06241 UMOAOC9 UMODF51 UM11DD9 UM15C61 UM19AE9 UM1D971 UM217F9
S:rft‘r’;nse e | UM0B242 | UMOAOCA | UMODF52 | UMT1DDA | UM15C62 | UM19AEA | UM1D972 | UM217FA
Axi b
c())(:]strg:.lm o UMO06243 UMOAOCB | UMODF53 UM11DDB | UM15C63 UM19AEB UM1D973 UM217FB
Starting tabl
nu?ngé?, able UMO06244 UMOAOCC | UMODF54 UM11DDC | UM15C64 UM19AEC | UM1D974 UM217FC
Table size UMO06245 UMOAOCD | UMODF55 UM11DDD | UM15C65 UM19AED UM1D975 UM217FD
Use or non-use
of extended UMO06246 UMOAOCE | UMODF56 UM11DDE | UM15C66 UM19AEE UM1D976 UM217FE
tables
Extended table
corresponding UMO06247 UMOAOCF UMODF57 UM11DDF UM15C67 UM19AEF UM1D977 UM217FF
axis no.
Table no. 1 UMO06248 UMOAODO UMODF58 UM11DEO UM15C68 UM19AFO0 UM1D978 UM21800
Table no. 2 UMO06268 UMOAOFO UMODF78 UM11E00 UM15C88 UM19B10 UM1D998 UM21820
Table no. 3 UMO06288 UMOA110 UMODF98 UM11E20 UM15CA8 UM19B30 UM1D9B8 UM21840
Table no. 100 UMOGEAS8 UMOAD30 UMOEBB8 UM12A40 UM168C8 UM1A750 UM1E5D8 UM22460
Table no. 200 UMO07B28 UMOB9BO UMOF838 UM136C0 UM17548 UM1B3DO0 UM1F258 UM230E0
Table no. 300 UMO087A8 UMO0C630 UM104B8 UM14340 UM181C8 UM1C050 UM1FED8 UM23D60
Table no. 400 UMO09428 UMOD2B0O UM11138 UM14FCO UM18E48 UM1CCDO | UM20B58 UM249E0
Table no. 500 UMOAOAS8 UMODF30 UM11DB8 UM15C40 UM19AC8 UM1D950 UM217D8 UM25660

(Note): The difference between the starting numbers of adjacent tables is H20 (for 32 words).
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B Buffers 9 to 16

Buffer Buffer Buffer Buffer Buffer Buffer Buffer Buffer
9 10 11 12 13 14 15 16

CROer?t‘rJ;St flag UM25680 | UM29508 | UM2D390 | UM31218 | UM350A0 | UM38F28 | UM3CDBO | UM40C38
S:rﬂ‘:ja code UM25681 | UM29509 | UM2D391 | UM31219 | UM350A1 | UM38F29 | UM3CDB1 | UM40C39
sfrft‘r’;nse code | yM25682 | UM2950A | UM2D392 | UM3121A | UM350A2 | UM38F2A | UM3CDB2 | UMA4OC3A
Axis numb
control UM25683 | UM2950B | UM2D393 | UM3121B | UM350A3 | UM38F2B | UM3CDB3 | UM40C3B
:S?:g;? table UM25684 | UM2950C | UM2D394 | UM3121C | UM350A4 | UM38F2C | UM3CDB4 | UM40C3C
Table size UM25685 | UM2950D | UM2D395 | UM3121D | UM350A5 | UM38F2D | UM3CDB5 | UM40C3D
Use or non-use
of extended UM25686 | UM2950E | UM2D396 | UM3121E | UM350A6 | UM38F2E | UM3CDB6 | UM40C3E
tables
Extended table
corresponding UM25687 | UM2950F | UM2D397 | UM3121F | UM350A7 | UM38F2F | UM3CDB7 | UM40C3F
axis no.
Table no. 1 UM25688 | UM29510 | UM2D398 | UM31220 | UM350A8 | UM38F30 | UM3CDBS8 | UM40C40
Table no. 2 UM256A8 | UM29530 | UM2D3B8 | UM31240 | UM350C8 | UM38F50 | UM3CDDS | UM40C60
Table no. 3 UM256C8 | UM29550 | UM2D3D8 | UM31260 | UM350E8 | UM38F70 | UM3CDF8 | UM40C80
Table no. 100 UM262E8 | UM2A170 | UM2DFF8 | UM31E80 | UM35D08 | UM39B90 | UM3DA18 | UM418A0
Table no. 200 UM26F68 | UM2ADFO | UM2EC78 | UM32B00 | UM36988 | UM3A810 | UM3E698 | UM42520
Table no. 300 UM27BE8 | UM2BA70 | UM2FSF8 | UM33780 | UM37608 | UM3B490 | UM3F318 | UM431A0
Table no. 400 UM28868 | UM2C6FO | UM30578 | UM34400 | UM38288 | UM3C110 | UM3FF98 | UM43E20
Table no. 500 UM294E8 | UM2D370 | UM311F8 | UM35080 | UM38F08 | UM3CD90 | UM40C18 | UM 44AA0

(Note): The difference between the starting numbers of adjacent tables is H20 (for 32 words).
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m Buffers 17 to 24

Buffer Buffer Buffer Buffer Buffer Buffer Buffer Buffer
17 18 19 20 21 22 23 24

CR:rf‘t‘r’;St flag UM44ACO | UM48948 | UM4CTDO | UM50658 | UMS44E0 | UM58368 | UMSC1FO | UMB0078
S:r?t‘r‘c?t code UM44AC1 | UM48949 | UM4CTD1 | UM50659 | UM544E1 | UM58369 | UMSC1F1 | UM60079
sfrft‘r’;nse c0de | UM44AC2 | UM4B94A | UMACTD2 | UMBOB5A | UMS44E2 | UMS836A | UMSCIF2 | UMBOOTA
Axis numb
control UM44AC3 | UM4894B | UM4C7D3 | UM5065B | UM544E3 | UM5836B | UMSCTF3 | UMB007B
Starting table
b UM44AC4 | UM489AC | UM4CTD4 | UM5065C | UM544E4 | UM5836C | UMSC1F4 | UM6007C
Table size UM44AC5 | UM4894D | UM4C7D5 | UM5065D | UM544E5 | UM5836D | UMSC1F5 | UM6007D
Use or non-use
of extended UM44ACE | UM4894E | UM4CTD6 | UMS065E | UM544E6 | UM5836E | UMSCTF6 | UMBOOTE
tables
Extended table
corresponding UM44AC7 | UM4894F | UM4C7D7 | UMS065F | UMS44E7 | UM5836F | UMSC1F7 | UM6007F
axis no.
Table no. 1 UM44AC8 | UM48950 | UM4C7D8 | UM50660 | UM544E8 | UM58370 | UMSC1F8 | UM6008O
Table no. 2 UM44AE8 | UM48970 | UM4C7F8 | UM50680 | UM54508 | UM58390 | UM5C218 | UMBOOAO
Table no. 3 UM44B08 | UM48990 | UM4C818 | UM506A0 | UM54528 | UM583B0 | UM5C238 | UM60OCO
Table no. 100 UM45728 | UM495B0 | UM4D438 | UM512C0 | UM55148 | UM58FDO | UMSCES58 | UMGOCEQ
Table no. 200 UM463A8 | UM4A230 | UM4EOB8 | UM51F40 | UM55DC8 | UM59C50 | UMSDADS | UM61960
Table no. 300 UM47028 | UM4AEBO | UM4ED38 | UM52BCO | UM56A48 | UM5ASDO | UMSE758 | UMB25E0
Table no. 400 UM47CA8 | UM4BB30 | UM4F9B8 | UM53840 | UM576C8 | UM5B550 | UMSF3D8 | UM63260
Table no. 500 UM48928 | UM4C7BO | UM50638 | UM544CO | UM58348 | UM5C1DO | UM60058 | UMB3EEO

(Note): The difference between the starting numbers of adjacent tables is H20 (for 32 words).
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16.7.4.1 Control Area for Buffer Control

This area is used for reading or writing positioning data by user programs.
@: Available, -: Not available

Unit
Buffer no. |memory no.| Name Default | Description R [W
(Hex)
Write data to this area for sending/receiving data of
buffers for positioning data. After the completion of
] UM 06240 Request Ho the execution, it is rewritten to HO by FP7 MC Unit. . .
flag control HO0000: No request
HO0001: Request
Any other settings will be errors.
Set the request code of data control of buffer for
positioning data.
1 UM 06241 cRc?é]:zthrol HO H0080: Read request o | o
HO0081: Write request
Any other settings will be errors.
Stores the response code for the request of the
R buffer for positioning data.
esponse
1 UM 06242 | CSPPONSE | Ho HO000: Complete ° | -
HO0001: In progress
HFFOO: Setting value error
Specify the axis number of positioning data to be
transferred.
1 UM 06243 Axisb U1 Range Corresponding axis no. ° °
ggrr::roelr 1-64 Corresponds to the existing axes 1 to 64.
65-96 Corresponds to the virtual axes 1 to 32.
Any other settings will be errors.
. Specify the starting table number of positioning data
Starting to be transferred.
1 UM 06244 | table u1 Range: 1 to 1000 ° [}
number
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 o | o
Any other settings will be errors.
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@: Available, -: Not available

Unit
Buffer no. | memory | Name Default | Description R | W
no. (Hex)
Set whether to use the extended positioning table
or not.
bit Name Description
Extended Extended 0: Not make the table
[P e tting
positioning positioning e :
1 UM 06246 table usage HO 15-0 table usage L Make the taple setting ¢ d
. ) ny other settings will be
setting setting errors.
* When using the extended positioning table;
table nos. 401 to 500 is used as extended table
nos. 10,001 to 10,100.
Extended Set transfer axis numbers of positioning data.
positioning Range Corresponding axis no.
table usage Corresponds to the existing axes 1 to
1 UM 06247 setting uo 1to 64 64, o |0
corresponding 65 to 96 Corresponds to the virtual axes 1 to 32.
axis no. : -
Any other settings will be errors.
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16.7.4.2 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.
@: Available, -: Not available
Offset A
address Name Default | Description R | W
Set the position setting mode and acceleration/deceleration
pattern for the positioning operation.
bit Name Description
0: Increment mode
[ ] [ ]
000H Control code HO 0 Control method 1+ Absolute mode
1 Acceleration/ 0: Linear acceleration/deceleration
deceleration type 1: S-shaped acceleration/deceleration
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
HO0O: E-point control (End point control)
Control HO1: P-point control (Pass point control)
7-0 HO2: C-point control (Continuance point control)
pattern HO3: J-point control (Speed point control)
Any other settings will be errors.
H 00: Linear interpolation (Composite speed)
H 01: Linear interpolation (Major axis speed)
H 10: Circular interpolation (Center point/CW
direction)
H 11: Circular interpolation (Center point/CCW
Operation direction)
001H p ! HO H 20: Circular interpolation (Pass point): ) )
pattern H 50: Spiral interpolation (Center point/CW
direction/1st axis feed)
H 51: Spiral interpolation (Center point/CCW
direction/1st axis feed)
H 52: Spiral interpolation (Center point/CW
15- Interpolation | direction/2nd axis feed)
8 setting H. 53:lSpiraI inte'rpolation (Center point/CCW
direction/2nd axis feed)
H 54: Spiral interpolation (Center point/CW
direction/3rd axis feed)
H 55: Spiral interpolation (Center point/CCW
direction/3rd axis feed)
H 60: Spiral interpolation (Pass point/1st axis
feed)
H 61: Spiral interpolation (Pass point/2nd axis
feed)
H 62: Spiral interpolation (Pass point/3rd axis
feed)
Any other settings will be errors.
002H Reserved for | _ ) B B
-003H system
Positioning Set the acceleration and deceleration time for the positioning
004H acceleration | U100 operation. [} )
time Range: 0 to 10,000 [ms]
Positioning Any other settings will be errors. In the interpolation control, the
005H deceleration | U100 ® °

time

setting for the axis with the smallest number in an axis group is
effective.
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16.7 Unit Memories (Each Axis Setting Area)

@: Available, -: Not available

i Name Default | Description R | W
address
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.
Positioning )
006H target speed 01000 Range: 1 to 2,147,483,647 . .
-007H (Interpolation Any other settings will be errors.
speed) The ranges vary depending on the unit settings as below.
pulse: 1 to 2,147,483,647 pps
pum: 1to 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 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.
Positioning : : :
9(?(?9HH movement KO The ranges vary depending on the unit settings as below. ° °
amount pulse: -2,147,483,648 to 2,147,483,647 pulse
um (0.1um): -214,748,364.8 to 214,748,364.7 um
pum (1pm): -2,147,483,648 to 2,147,483,647 um
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
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.
00AH Auxiliary Ko The ranges vary depending on the unit settings as below. . .
-00BH point pulse: -2,147,483,648 to 2,147,483,647 pulse
pum (0.1um): -214,748,364.8 to 214,748,364.7 um
um (1pum): -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
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@: Available, -: Not available

Sk Name Default Description R | W
address
When the positioning operation of this table is finished;
C-point (Continuance The motor stops for the dwell time
point) and the next operation is started.
P-point (Pass point) It is ignored.
00CH Dwell time uo J-point (Speed control) It is 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.
00DH Auxiliary uo Set‘a}rbitrary data as ‘auxiliary output codes when using the ° °
output code auxiliary output function.
00EH Reserved for | - ) }
-01FH system
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16.8 Unit Memories (Synchronous Control Setting Area)

16.8 Unit Memories (Synchronous Control Setting Area)

16.8.1 Configuration of Synchronous Control Setting Area

UM 00000
UM 0007F
UM 0008

UM 0017F
UM 00180
UM 0027F
UM 00280

UM 0260F

Whole unit memory map

System area
128 words

Input control area
256 words

Output control area
256 words

Common area
9,104 words

UM 02610

UM 0263F

System area
48 words

UM 02640

Each axis
information area
3,072 words

Each axis setting area
396,480 words

UM 63F40

UM 63FAF
UM 63FBO

UM 645CF

Synchronous control
setting area of 1st
axis 112 words

Synchronous control

setting area of 2nd
axis 112 words

UM 645D0

UM 64CCH

Synchronous control
setting area of 16th
axis 112 words

Starting no. Name No. of words

UM GaFd0 SIISRONOUE SOl 15 woras

UM 63F50 Erlggtronic gear setting 16 words

UM 63F60 Clutch setting area 48 words

UM 63F90 Electronic cam setting 32 \words
area

UM 64CDOQ

UM 653CF

Synchronous control
setting area of 32th
axis 112 words

UM 653D0

UM 65ACH

Synchronous control
setting area of 48th
axis 112 words

UM 65AD0|

Synchronous control
setting area of 64th

UM 65B3F |axis 112 words
UM 65B40 | Synchronous control
setting area of virtual
i1staxis 112 words
UM 63EFR 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

UM 66F3F|

Positioning operation
change setting area
1,536 words

UM 66F40

Cam pattern editing
area
106 words

UM 66FA9
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16.8.2 Synchronous Control Setting Area

@: Available, -: Not available

Unit
Axis no. [memory no.| Name Default | Description R |W
(Hex)
Set the synchronous master axis for each axis.
Value Setting
The target axis is the master
H 0000 uo axis.
H 0001 U1 Axis 1
H 0002 U2 Axis 2
Synchronous HO0010 | U16 Axis 16
1 UM 63F40 | master axis | HO T e | o
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
Sytncl';ronous 1 Clutch operation
outpu )
1 UM 63F41 function HO setting : : 0: Not use o | o
” 2 Electronic operation 1: Use
selection sefting :
Advance angle
3 correction operation
setting
15-4 Reserved for system -
bit Name Description
Synchrpnous o Not used
slave single v | .
deceleration ynchronous slave 0: Linear
1 UM 63F42 stop HO single deceleration L4 L4
deceleration 1 Deceleration stop 1: S-shaped
method deceleration method deceleration
15-2 Reserved for system -
Synchronous L .
slave single Set the deceleration time when performing the
deceleration deceleration stop during the synchronous operation.
o | o
L UM 63F43 stop U100 Range: 0 to 10,000 (ms)
qeceleratlon Any other settings will be errors.
time
1 UM 63F44 | Reserved for | _ ) _
-UM 63F4F | system

(Note): 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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16.8 Unit Memories (Synchronous Control Setting Area)

16.8.3 Electronic Gear Setting Area

@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default | Description R | W
(Hex)
Gear ratio Set the numerator and denominator for the gear
1 UM 63F50 fl Ui ratio of electronic gear separately. ° °
_UM 63F51 numerat_or )
each axis Range: U1 to U2147483647
Electronic gear ratio is determined by the following
G i formula.
ear ratio . )
1 -UUNI\|/|623FF5523 denominator | U1 Output speed of electronic gear = Operating speed | o | o
of each axis of mast_er axis x (Gear ratio numerator/Gear ratio
denominator)
. Set the time required to change the current gear
Gear ratio ratio to a new gear ratio when the new gear ratio is
1 UM 63F54 | change time | U1 set for the electronic gear in operation. e o
of each axis
1 to 10000 [ms]
1 UM 63F55 | Reserved B ) ) }
-UM 63F5F | for system

(Note): 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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16.8.4 Clutch Setting Area

@: Available, -: Not available

Unit
Axis no. [memory no.| Name Default | Description R |W
(Hex)
1 UM 63F60 tC.'“tCh ON 1o HO: 1/O clutch ON request o | e
rigger type
Set the valid condition of trigger signals.
Clutch ON
1 UM 63F61 | edge HO HO: Level o | o
selection H1: Leading edge

H2: Trailing edge

UM 63F62 | Reserved for
-UM 63F67 | 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 OFF
1 UM 63F6g | Clutch OFF 1o Clutch request ol e
trigger type 3 OFF 11H: 1/O + Phase after clutch
4 trigger control clutch OFF
type When setting any other
5 values, an error occurs.
6
7
Reserved
15-8 -
for system
Set the valid condition of trigger signals. This item is
unavailable when the clutch ON edge selection is
Clutch OFF set to "HO: Level".
1 UM 63F69 | edge HO ) o |0
selection HO: Dlsapled
H1: Leading edge
H2: Trailing edge
Set the ratio for the phase at which the clutch turns
off when selecting "I/O + Phase after clutch control”
1 UM 63F6A Crl]l;tgg SEE uo for the clutch off trigger type. o | o
P Range: 0 to 99 (%)

Any other settings will be errors.

1 UM 63F6B | Reserved for | B } _
-UM 63F6F | system
(Note): 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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16.8 Unit Memories (Synchronous Control Setting Area)

@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default | Description R | W
(Hex)
Select the clutch ON method.
1 UMB3F70 | CMIChON 1 g HO: Direct o | o
method D an
H1: Slip
1 UM 63F71 Reserved for | ) ) )
system
1 UM 63F72 | ClUtCh ON i, HO: Slip time setting o | e
slip method
Clutch ON Set a slip time when the clutch ON method is set to
1 UM 63F73 | ClutC U1 "H1: Slip". oo
slip time
1 to 10,000 [ms]
1 UM 63F74 | Reserved for | ) ) )
-UM 63F75 | system
Clutch ON
1 UM 63F76 | slip curve HO HO: Linear e | o
selection
1 UM 63F77 | Reserved for | _ } _ _
-UM B63F7F | system
Select the clutch OFF method.
1 UM 63Fgo | CMUICh OFF 1 g HO: Direct o | o
method L ar
H1: Slip
1 UM 63F81 Reserved for | ) B _
system
1 UM 63Fg2 | Clutch OFF 1, HO: Slip time setting o | o
slip method
Set a slip time when the clutch OFF method is set
1 UM 63F83 | Suth OFF 1 44 to "H1: Slip". o | o
P 1 to 10,000 [ms]
1 UM 63F84 | Reserved for | ) ) )
-UM 63F85 | system
Clutch OFF
1 UM 63F86 | slip curve HO HO: Linear e | o
selection
1 UM 63F87 | Reserved for | _ } _ _
-UM 63F8F | system

(Note): 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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16.8.5 Electronic Cam Setting Area

@: Available, -: Not available

Unit
Axis no. [memory no.| Name Default | Description R [ W
(Hex)
Cam control
1 UM 63F90 | synchronous U1 Set the cam control synchronous master cycle. o | o
-UM 63F91 | master axis U1 to U2147483647
cycle
1 UM 63F92 Reserved for | _ _ ~
system
1 UM 63F93 Cam pattern U1 Set the registered cam pattern number to be used. o | o
number 1 to 256

Displacement amount upper limit setting for cam
u1 control o (o
U1 to U2147483647

UM 63F94 | Cam stroke
-UM 63F95 | amount

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
The ranges vary depending on the unit settings as

below.

Advance pulse: -2,147,483,648 to 2,147,483,647 pulses

UM 63F96 angle pm (0.1 um): -214,748,364.8 to 214,748,364.7 ym
1 -UM 63F97 correction KO um (1 um): -2,147,483,648 to 2,147,483,647 uym ) )

reference inch (0.00001 inch): -21,474.83648 to 21,474.83647

amount 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.

Advance Range: 1 to 2,147,483,647

] UM 63F98 22'9::(:“0” U100 Any other settings will be errors. o |
-UM 63F99 The ranges vary depending on the unit settings as
reference below.
speed

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

(Note): 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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16.8 Unit Memories (Synchronous Control Setting Area)

@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default | Description R | W
(Hex)
Set the time required until a changed value is
reflected when the parameter related to advance
Advance angle correction (advance angle correction
angle reference speed or advance angle correction
1 UM 63F9A | correction U100 reference amount) is changed during the electronic | ® | ®
paramete_,-r cam operation.
change time Range: 0 to 10,000 (ms)
Any other settings will be errors.
1 UM 63F9B | Reserved for | _ ) ) )
-UM 63FAF | system

(Note): 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)

16.9.1 Configuration of Positioning Operation Change Setting Area

0000 Whole unit memory map

UM O

System area
UM 0007F 128 words
UM 0008 Input control area
UM 0017F 256 words
UM 00180

Output control area
UMOO27FL 256 words |
UM 00280

Common area

9,104 words

UM 0260F
UM 02610

System area
48 words

UM 0263F
UM 02640
Each axis
information area
323F 3,072 words
3240

cC
=Z
=)

Each axis setting area

396,480 words

UM 63EFH
UM 63F00( System area .
UM 63F3F 64 words Starting no. Name No. of words
UM 63F40 Synchronous UM 66940 Reserved area for the system 6 words

control setting area .

UM 66941
10,752 words Change mode selection 32 words

UM 669 UM 66942 Change speed 32 words
UM 66940/ positioning operation UM 66944 Reserved area for the system 32 words

change setting area
UM 66F3F 1,536 words UM 6694A Change movement amount 32 words
UM 66F40

Cam pattern editing
area

UM 66FA9 106 words
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16.9 Unit Memories (Positioning Operation Change Setting Area)

16.9.2 Positioning Speed/Movement Amount Change Parameter

@: Available, -: Not available

Unit
Axis no. [memory no.| Name Default | Description R | W
(Hex)
1 UM 66940 Reserved for | B ~ ~
system
Area for setting the range of the positioning speed
Positioning change.
sEeed 00H: Active table only
change

1 UM 66941 functi%n HO 01H: Active table to E-point (until the completion of o o
change mode the operation)
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.
o Range: 1 to 2,147,483,647
Positioning Any other settings will be errors.
UM 66942 | SPeed
1 change U100 The ranges vary depending on the unit settings as o |0
-UM 66943 :
function below.
speed value 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
~ UM 66944 | Reserved for | ~ ~ ~
-UM 66949 | system
Positioning
movement Area for setting a change movement amount for
UM 66944 | @mount changing the positioning movement amount.

1 _UM 6694B change KO ] o |0
function Ra_nge. -1,073,741,823 to 1,073,741,823 (command
movement unit system)
amount
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16.10 Unit Memories (Cam Pattern Editing Area)

16.10.1 Configuration of Cam Pattern Editing Area

000 Whole unit memory ma|

System area
128 words

F

0 Input control area

F 256 words
0

F

0

Output control area
256 words

CcC CcCc ccCc
£ =2 £ £
o0 00 0o O

Common area
9,104 words

UM 0260F
UM 02610

System area
48 words

Each axis
information area
3,072 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
Each axis setting area
396,480 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 63EFH
Em ggfigg System area6 4 words UM 66F90 Start phase of section 1 6 words
UM 63F40 Synchronous UM 66F91 Displacement of section 1 8 words
control Sf(t)ti;g;\;‘/e;ds UM 66F92 Cam curve of section 1 6 words
UM 6693F UM 66F93 Reserved area for the system 6 words
UM 66940 S?:ri]tigoenisrgt%%e;?ggn UM 66F98 Cam pattern reading result 4 words
UM 66F3F 1,536 words UM 66F99 Cam pattern rewriting result 2 words
UM 66F40 Cam pattern editing UM 66F9A Cam pattern update flag 2 words
UM 66FA9| area 106 words

16-84



16.10 Unit Memories (Cam Pattern Editing Area)

16.10.2 Cam Pattern Setting Area
@: Available, -: Not available
Unit
Axis no. |memory no.| Name Default | Description R |W
(Hex)
When reading: Set a cam pattern number to be
read out.
When rewriting: Set a cam pattern number to be
written.
- Pattern Description
I
resolution i i i
R UM 66F40 Cam pattern uo Axis 16 | Axis 32 | Axis 64 o | o
no. 10242048, | . " | 1to 1to
4096,8192 128 256
15-0 1to
16384 1to 32 1to 64 128
32768 1to 16 1to 32 1to 64
Any other settings will be errors.
B UM 66F41 Reserved for | ) B _
system
When reading, stores the number of setting
sections of the read cam pattern table.
When rewriting, the cam curve number of the
Not-t of cam rewritten cam pattern table is set.
pattern
- UM 66F42 setting uo bit Name Description b hd
sections No. of cam
15-0 pattern Setting range: 1 to 20 (sections)
- setting Any other settings will be errors.
sections
When reading, the shift amount of the read cam
pattern table is stored.
When rewriting, the shift amount of the rewritten
- UM 66F43 | Shift amount | UO cam pattern table is stored. PY
bit Name Description
150 Shift Range: 0 to 100.00 (%)
- amount Any other settings will be errors.
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@: Available, -: Not available

Unit
Axis no. [memory no.| Name Default | Description R | W
(Hex)

When reading, the start phase in the section 1 of
the read cam pattern table is stored. The read value
is always O.

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.

Startphase |, bit Name Description ol
of section 1 Range: 0 to 10000

~ (0 to 100.00%)
150 Start phase Any other settings will be
errors.

When reading, stores it truncating the numbers
beyond the third decimal point.

When rewriting, the numbers beyond the third
decimal point are calculated in the unit and the
result is registered.

- UM 66F44

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%) Y °
Any other settings will be
errors.

When reading, stores it truncating the numbers
beyond the third decimal point.

When rewriting, the numbers beyond the third
decimal point are calculated in the unit and the
result is registered.

Displacement

- UM 66F45 of section 1 KO 15-0 | Displacement
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16.10 Unit Memories (Cam Pattern Editing Area)

@: Available, -: Not available

Axis no.

Unit
memory no.
(Hex)

Name

Default

Description

R

w

UM 66F46

Cam curve of
section 1

uo

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

15-0

Cam
curve
setting

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
44: One-dwell cycloid m=2/3
45: One-dwell modified
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
No-dwell modified trapezoid
52: No-dwell modified uniform
velocity

92: NC2 curve

Any other settings will be errors.

UM 66F47

Reserved for
system
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@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default Description R | W
(Hex)

; UM 6eF4g | Startphaseof 1, o | o
section 2

) UM 66F49 Dlsplacement of KO ° ®
section 2

- UMeeF4a | Cameuveof 1, o | e
section 2

) UM 66F4B Reserved for ) _ ~
system

; UM 66F4c | Startphaseof 1, o | o
section 3

) UM 66F4D Disp_lacement of KO ° ®
section 3

- UM B6F4E | Camcuveof g o | o
section 3

) UM 66FAF Reserved for ) } )
system

; UMe6F50 | Startphaseof 1, o | o
section 4

) UM 66F51 Displacement of KO ° °
section 4 Just like the area for the section 1, set the

start phase, displacement and cam curve.

; UMeeFs52 | Cameurveof 1, P P o | o
section 4

) UM 66F53 Reserved for ) _ ~
system

- UMe6F54 | Startphaseof |, o | o
section 5

) UM 66F55 Displacement of KO ° ®
section 5

; UM e6F56 | Camecunveof |, o | o
section 5

) UM 66F57 Reserved for ) _ ~
system

; UMe6Fsg | Startphaseof |, o | o
section 6

) UM 66F59 Disp_lacement of KO ° ®
section 6

; UM 66F5A | Cameunveof |, o | o
section 6

) UM 66F5B Reserved for ) } )
system
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@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default Description R [ W
(Hex)

; UM eeFsC | Startphaseof |, oo
section 7

~ UM 66F5D Displacement of KO ° °
section 7

- UMeeFsE | Cameuveof g o e
section 7

B UM 66F5F Reserved for B _ )
system

; UMeeFeo | Startphaseof 1,4 o e
section 8

B UM 66F61 Disp_lacement of KO ° °
section 8

; UM 66F62 | Cameurveof | g oo
section 8

} UM 66F63 Reserved for } ) )
system

; UM 66F64 | Startphaseof |4 o |e
section 9

~ UM 66F65 Disp_lacement of KO ° °
section 9 Just like the area for the section 1, set the start

hase, displacement and cam curve.

- UMe6Fee | Camcuveof ;g P P o e
section 9

~ UM 66F67 Reserved for _ ~ )
system

; UM 66Feg | Startphaseof 1,4 oo
section 10

~ UM 66F69 Displacement of KO ° °
section 10

; UM 66F6A | Cameunveof | ;g oo
section 10

B UM 66F6B Reserved for B ~ )
system

; UM eeFec | Startphaseof 1,4 oo
section 11

B UM 66F6D Disp_lacement of KO ° °
section 11

; UM 66F6E | Cameunveof | ;g oo
section 11

} UM 66E6E Reserved for } ) )
system
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@: Available, -: Not available

Unit
Axis no. [memory no.| Name Default Description R W
(Hex)

; UMeeF7o | Startphaseof 1, o e
section 12

~ UM 66F71 Dlsplacement of KO ° °
section 12

- UMeeF72 | Cameuveof |, oo
section 12

B UM 66F73 Reserved for ) ) )
system

; UM e6F74 | Startphaseof |, o | o
section 13

B UM 66F75 Disp_lacement of KO ° ®
section 13

; UM66F76 | Cameunveof |, o | o
section 13

} UM 66F77 Reserved for ) ) )
system

; UM eeF7g | Startphaseof |, o e
section 14

~ UM 66F79 Displacement of KO ° °
section 14 Just like the area for the section 1, set the start

hase, displacement and cam curve.

- UMeeF7A | Camecuveof 1, P P oo
section 14

~ UM 66F7B Reserved for ) ) )
system

; UM eeF7c | Startphaseof |, o | o
section 15

~ UM 66F7D Displacement of KO ° ®
section 15

; UM B6F7E | Cameunveof |, o | o
section 15

B UM 66F7F Reserved for ) ) )
system

; UMeeFgo | Startphaseof |, o | o
section 16

B UM 66F81 Disp_lacement of KO ° ®
section 16

; UM 66Fg2 | Cameunveof |, o | o
section 16

} UM 66F83 Reserved for ) ) )
system
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16.10 Unit Memories (Cam Pattern Editing Area)

@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default Description R [ W
(Hex)

; UM 66Fs4 | Startphaseof 1, oo
section 17

~ UM 66F85 Displacement of KO ° ®
section 17

; UM 66Fgs | Cameuveof |, oo
section 17

B UM 66F87 Reserved for ) ) ~
system

; UM 66Fgg | Startphaseof |, oo
section 18

B UM 66F89 Disp_lacement of KO ° °
section 18

; UM 66F8A | Cameunveof |, oo
section 18

} UM 66F8B Reserved for ) ) )
system Just like the area for the section 1, set the start

hase, displacement and cam curve.

- umeersc | Startphaseof |, P P oo
section 19

~ UM 66F8D Displacement of KO ° °
section 19

; UM 66FgE | Cameunveof |, oo
section 19

~ UM 66F8F Reserved for ) ) ~
system

; UMeeF9o | Startphaseof 1, oo
section 20

~ UM 66F91 Displacement of KO ° ®
section 20

; UM B6F92 | Cameunveof |, oo
section 20

B UM 66F93 Reserved for ) ) ~
system

~ UM 66F94 | Reserved for ) ) ) B

-UM 66F97 | system
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16.10.3 Cam Pattern Editing Execution Area
@: Available, -: Not available
Unit
Axis no. |memory no.| Name Default Description R | W
(Hex)
Stores the result of reading processing
de).
) UM 66F9g | Cam pattern HO (response code) o | -
reading result HO: Normal end
Other than HO: Abnormal end
Stores the result of rewriting processing
) UM 66F99 Cam. _pattern HO (response code). o i
rewriting result HO: Normal end
Other than HO: Abnormal end

(Note): In the case of abnormal end, the codes in the following table are stored.

Object
Code Name Description = [ Countermeasures
Cam pattern no. The
H FF01 Can_1 pattern number setting value is out of the ° ° Check the set value of the cam
setting error pattern number.
range.
Number of cam The set number of cam .
H FF02 pattern setting pattern setting sections is - ° Chegk the set number of setting
- ) sections.
sections setting error out of the settable range.
Shift amount setting The set shift amount is out Check the set value of the shift
H FFO3 - o
error of the settable range. amount.
Start phase setting The set start phase is out Check the set value of the start
H FF05 - ° . -
error 1 of the settable range. phase in each section.
The set start phase is the Check if the relation between
H FF06 Start phase setting same as or smaller than B ° the start phases of each section
error 2 the start phase of the is (Start phase of section n-1) <
previous section. (Start phase of section n).
Start phase setting The set start phase of the Always set the start phase of
H FFO7 . ) - ° ;
error 3 section 1 is not 0. the section 1 to 0.
. . The set value of the
H FFOA Displacement setting displacement is out of the B ° Check _the set valuc_a of the
error phase in each section.
settable range.
The set cam curve
H FFOB Cam curve number number is out of the ~ ° 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
H FF10 : h ® - operation and execute the
not executable error 1 operation exists. .
reading.
H FF11 Cam pattern reading An operating axis exists. ° ) Execut_e the ‘read_mg when no
not executable error 2 operating axis exists.
Cam pattern rewriting An axis in synchronous Cancel the synchronous
H FF20 : h - ° operation and execute the
not executable error 1 operation exists. o
rewriting.
H FF21 Cam pattern rewriting An operating axis exists. ~ ° Execut.e the ‘rewrl.tlng when no
not executable error 2 operating axis exists.
Check if the reading request
and rewriting request do not
Cam pattern rewritin The reading request and turn on simultaneously. When
H FF22 P 9 rewriting request turned - o the reading request and writing
not executable error 3 . -
on simultaneously. request turn on simultaneously,
the reading request takes
priority.
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16.10 Unit Memories (Cam Pattern Editing Area)

@: Available, -: Not available

Unit
Axis no. |memory no.| Name Default | Description R | W
(Hex)
Announces the valid cam pattern table data.
bit Name Description
0 Cam no. 1
Valid condition
1 Cam no. 2
Valid condition
2 Camno. 3
Valid condition
3 Cam no. 4
Valid condition
4 Cam no. 5
Valid condition
5 Cam no. 6
Valid condition
6 Camno. 7
Cam Valid condition
Cam pattern 0: Cam pattern table after
El)a:tgms UM 66F9A update flag HFFFF 7 \(;am no. 8. . rewriting by user program is i i
- alid condition .
Cam no. 9 valid. .
8 ) . 1: Configuration data by tool
Valid condition . .
software (CMI) is valid.
9 Cam no. 10
Valid condition
10 Cam no. 11
Valid condition
11 Cam no. 12
Valid condition
12 Cam no. 13
Valid condition
13 Cam no. 14
Valid condition
14 Cam no. 15
Valid condition
15 Cam no. 16

Valid condition
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16.11 Unit Memories (SDO/PDO Communication Area)

16.11.1  Configuration of SDO/PDO Communication Area

Whole unit memory map

System area

07F 128 words

Input control area
256 words

Output control area
256 words

Common area
9,104 words

UM 0260F
UM 02610

System area
48 words

UM 0263F
UM 02640

Each axis
information area
3,072 words

UM 0323F
UM 03240

Each axis setting area
396,480 words

F
FOO[ System area

UM 63
UM 63
UM 63F3F 64 words
UM 63

Synchronous
control setting area
10,752 words

UM 6693F
UM 66940

Positioning operation
change setting area

UM B6F3F 1,536 words

UM 66F40 Cam pattern editing

area

106 words

U 8888

System area .
UM 7G4AF 64 words Starting no. Name No. of words
UM 7C4B0['Spo communication UM 7C4B0 SDO communication [header part] area 16 words

area
UM 7C8BF| 1,040 words UM 7C4C0 SDO communication [data part] area 1,024 words
UM 7C8C0

PDO communication
area
5,936 words

F
0 System area1

Bl 12 words]
C| Diagnosis mode communi
Dl cation area 2 words
E|

System area

CcCc cc cc
<<

UM 7FFFF 8,193 words
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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.

@: Available, -: Not available

. Unit
A:‘):)ls memory no.| Name Default | Unit | Setting range and description R | W
. (Hex)
Station addresses of slave devices for SDO
communication are set.
Range: 1 to 192
) UM 7C4B0 Station 1 ) When performing SDO communication with o | o

Address any 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 objectsin | ® | ®
respective manuals of slave devices.

The sub index number of CoE object for SDO
communication is set. Refer to CoE objects in

respective manuals of slave devices.
- UM 7C4B2 | Sub-Index 0 - . o . o (o
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 (1bit)
H2: INT8 (1byte)
H3: INT16 (1word)
H4: INT32 (2words)
i ) H5: UINT8 (1byte)
UM 7C4B3 | Data Type 0001H He: UINT16 (1word) o o

H7: UINT32 (2words)

H9: STRING

When performing SDO communication with
any setting values other than the above, an
error (error code: 0003H) occurs.
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@: Available, -: Not available

. Unit
A::;s memory no.| Name Default | Unit | Setting range and description R | W
: (Hex)
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 | Bitlength 0 - The number of bytes tobe | | o | o
read from a slave device is
set.
15-0 Bit When writing:
length 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
- UM 7C4B5 | Command OH - state/processing done o |0
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 ° -
(Waiting for response)
150 | Result FFFFH: Error occurs
Any other settings will be
errors.
The sending/receiving timeout monitor time
(0.1 s) for SDO communication is set.
- UM 7C4B7 | Timeout value | 1H 0.1s 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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16.11 Unit Memories (SDO/PDO Communication Area)

Error code Name Description
0000 0000H Normal end
0000 0001H Station address setting value
error
0000 0002H Sub index number setting
value error
0000 0003H Data type setting value error
0000 0005H Command code setting value
error
0000 0006H Timeout value setting value
error
0000 0007H Station address setting value
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.
0601 0003H SDO abort code Sub index cannot be written, SI0 must be 0 for write access.
0604 0041H SDO abort code Object cannot be allocated to PDO mapping.
0604 0042H SDO abort code ;I'he number of mapped objects or data length exceeded PDF
imit.
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 Data cannot be transferred to or stored in application
because of local control.
0800 0022H SDO abort code Application data cannot be transferred or stored in the current
device state.
0800 0023H SDO abort code Object dictionary does not exist.
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@: Available, -: Not available

Axis

Unit memory

no. | no. (Hex) Name Default | Unit | Setting range and description R|W
- UM 7C4C0 0000H - o | o
When reading: Data read from slave devices and
- UM 7C4C1 0000H - executed is stored. e o
~ UM 7C4C2 0000H ~ When writ_ing: Data written to slave devices and o | o
executed is stored.
- UM 7C4C3 0000H - The order of data storage is as follows. o |
- UM 7C4C4 0000H - Example) 2-byte data o o
- UM 7C4C5 0000H - o | o
bit 1514 1312[1110 9 8|7 6 5 4|3 2 1 0
- UM 7C4C6 0000H - ® ®
- UM 7C4C7 0000H - < ¥ . o | o
_ UM 7C4C8 0000H _ Data of 2nd byte Data of 1st byte ° °
- UM 7C4C9 0000H - Example) 4-byte data e |0
- UM 7C4CA 0000H - ) o | o
bit 1514 1312[1110 9 8|7 6 5 4|3 2 1 0
- UM 7C4CB 0000H - o | o
- UM 7C4CC 0000H - Y v o | o
Data of 2nd byte Data of 1st byte
- UM 7C4CD 0000H - N v J o | o
_ UM 7C4CE 0000H _ Low word address ° °
i UM 7CACF | gond/Receive| 0000H _ bit 15214213212 11;105 928 7262524 32221 50 [ I )
- | um7capo | data 0000H |- o | o
Y A
- UM 7C4D1 0000H - Data of 4th byte Data of 3rd byte e | o
J
- - Y
UM 7C4D2 0000H High word address o | o
- UM 7C4D3 0000H - o | o
_ UM 7C4D4 0000H _ Example) 2-word data o | o
- UM 7C4D5 0000H | - bit 1514 1312[1110 9 8|7 6 5 4[3 2 1 0 e o
- | um7caps 0000H | - BN oo
- | um7cap? 0000H |- ) Y o | o
Data of 1st word
- |uUM7C4D8 0000H | - \ % / o | o
Low word address
- UM 7C4D9 0000H - o | o
_ UM 7CADA 0000H _ bit15§14131211§10 928 726 524 32221:0 ° | o
- | um7c4DB 0000H | - ¢ —— oo
Y
- 0000H - Data of 2nd word [ °
L J
Y
- 0000H - High word address L
- 0000H - o | o
- 0000H - o | o
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16.11 Unit Memories (SDO/PDO Communication Area)

@: Available, -: Not available

Axis

Unit memory

no. | no. (Hex) Name Default | Unit | Setting range and description R | W
- 0000H - o | o
When reading: Data read from slave devices and
- 0000H - executed is stored. e o
~ 0000H ~ When writ‘ing: Data written to slave devices and e @
executed is stored.
- 0000H - The order of data storage is as follows. e
- UM 7C8A4 0000H - Example) 2-byte data LN
- UM 7C8A5 0000H - [ I )
bit 1514 1312[1110 9 8|7 6 5 4|3 2 1 0
- UM 7C8A6 0000H - e |0
- UM 7C8A7 0000H - < v y o | o
_ UM 7C8AS8 0000H _ Data of 2nd byte Data of 1st byte ° °
- UM 7C8A9 0000H - Example) 4-byte data o | o
- UM 7C8AA 0000H - ) o | o
bit 1514 1312[1110 9 8|7 6 5 4|3
- UM 7C8AB 0000H - o | e
- UM 7C8AC 0000H - Y v [ I
Data of 2nd byte Data of 1st byte
- UM 7C8AD 0000H - \ v J o | o
_ UM 7C8SAE 0000H _ Low word address ° °
- UM 7C8AF | gend/Receive| 0000H - bit 1514 1312|1110 9 8|7 6 5 4|3 o | @
- |umr7csso |data 0000H |- o | o
Y Y
- UM 7C8B1 0000H - Data of 4th byte Data of 3rd byte L4 L4
J
- - Y
UM 7C8B2 0000H High word address ® ®
- UM 7C8B3 0000H - o | e
_ UM 7C8B4 0000H _ Example) 2-word data o | @
- UM 7C8B5 0000H | - bit 1514 1312|1110 9 8 e o
- |um7csss 0000H |- HERRERE o e
- | um7css? 0000H |- ) / o | o
Data of 1st word
- | um7csBs 0000H |- A Y / o | o
Low word address
- UM 7C8B9 0000H - o | e
_ UM 7C8BA 0000H _ bit 1521413212 11210 928 7§e 524 o | e
- UM 7C8BB 0000H - N o | o
Y
- UM 7C8BC 0000H - . Data of 2nd word , o | e
Y
- UM 7C8BD 0000H - High word address e o
- UM 7C8BE 0000H - o | o
[1,024 words]
- UM 7C8BF 0000H - o | e
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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.

@: Available, -: Not available

Axis | Unit memory

no. no. (Hex) Name Default | Unit | Setting range and description R | W
- UM 7C8CO0 - -
- UM 7C8C1 - -
- UM 7C8C2 - - The order of data storage is as follows.
_ UM 7C8C3 _ _ Example) 2-byte data
- UM 7C8C4 B - bit 1514 1312|1110 9 8|7 6 5 4|3 2 1 0
- | UM7e8es - -
- UM 7C8C6 - - * v Y
Data of 2nd byte Data of 1st byte
- UM 7C8C7 - -
_ UM 7C8C8 _ _ Example) 4-byte data
- UM 7C8C9 - - bit 151413121110 9 8|7 6 5 4|3
- UM 7C8CA - - :
Y N
B UM 7C8CB - B Data of 2nd byte Data of 1st byte
] UM 7C8CC - ] A % /
Low word address
- UM 7C8CD - -
bit 151413121110 9 8|7 6 5 4|3
- UM 7C8CE - -

- UM 7C8CF | PxPDO - - . »

: communication Data of 4th byte Data of 3rd byte
- : data area - - L J
Y

- . - - High word address

- UM 7D44A - -
Example) 2-word data
- UM 7D44B - -
~ UM 7D44C _ _ bit 1514 13121110 9 8
- UM 7D44D - ] |
- UM 7D44E - - Data of 1st word
\ J
Y
- UM 7D44F - - Low word address
- UM 7D450 - -
bit 1514 1312(1110 9 8|7 6 5 4
- UM 7D451 - -
- UM 7D452 - - \ Y /
Data of 2nd word
- UM 7D453 - - \ v J
_ UM 7D454 _ _ High word address
- UM 7D455 - - [2,968 words]
- UM 7D456 - -
- UM 7D457 - -
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16.11 Unit Memories (SDO/PDO Communication Area)

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.

@: Available, -: Not available

High word address

Axis | Unit memory . . i
no. no. (Hex) Name Default | Unit | Setting range and description R | W
- UM 7D458 - - ° -
- UM 7D459 - - ° -
The order of data storage is as follows.
- UM 7D45A - B Example) 2-byte data * B
- UM 7D45B - - ° -
_ UM 7D45C _ _ bit 15214513212112105928 7265554 3225120 ° _
- UM 7D45D - - L ° -
Y Y
- UM 7D45E - - Data of 2nd byte Data of 1st byte ° -
- UM 7D45F - - Example) 4-byte data e | -
- UM 7D460 - - ° -
bit 1514 13121110 9 8|7 6 5 4|3
- UM 7D461 - - ° -
- UM 7D462 - - v y ° -
_ UM 7D463 _ _ . Data of 2nd byte Data of 1st byte , ° _
Y
- UM 7D464 - - Low word address [ -
- UM 7D465 - - bit 151413121110 9 8|7 6 5 4|3 ° -
- UM 7D466 - - IERERER RS o | -
TxPDO . -
- UM 7D467 communicatio | - B Data of 4th byte Data of 3rd byte ¢ B
n data area w b
- UM 7D468 - - Y ° -
High word address
- UM 7D469 - - ° -
- UM 7D46A - - Example) 2-word data ° -
. UM 7D468B . . bit 1514 1312[1110 9 8 ° |-
- UM 7D46C - - | ° j
- UM 7D46D - - * v o | -
Data of 1st word

- UM 7D46E - - \ v J ° -
_ UM 7D46E _ _ Low word address ° _
- UM 7D470 _ R bit 1514 13121110 9 8|7 6 5 4|3 2 1 0 ° -
- UM 7D471 - - C y i ) ° -
- UM 7D472 - - Data of 2nd word L -

L v o

°

°

°
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@: Available, -: Not available

. Unit
A::;s memory no. | Name Default | Unit | Setting range and description R [W
. (Hex)
- - - o -
- - - [ -
- - - o -
The order of data storage is as follows.
- - - [ -
Example) 2-byte data
- UM 7DFD3 - - e | -
- UM 7DFD4 - - bit 1514 1312|1110 9 8|7 6 5 4|3 2 1 0 o | -
- | um7DFD5 - - |\ 0 O O O O o -
Y ¥
- UM 7DFD6 - - Data of 2nd byte Data of 1st byte L -
. UM 7DFD7 . . Example) 4-byte data bl B
- UM 7DFD8 - - o | -
_ UM 7DED9 i i b|t15§14_13§1211§10_9§8 756_554 3525150 ° | -
- UM 7DFDA - - . e | -
Y
_ UM 7DFDB _ _ Data of 2nd byte Data of 1st byte Y -
N J
Y
- UM 7DFDC - - Low word address ® | -
- UM 7DFDD - - bit 1514 1312|1110 9 8|7 6 5 4|3 ® |-
- | um7DFDE - - I T N O O O O O o | -
TxPDO
- UM 7DFDF | communication| - - M i e | -
data area Data of 4th byte Data of 3rd byte
- UM 7DFEO - - \ e J o | -
High word address
- UM 7DFE1 - - e | -
- UM 7DFE2 - - Example) 2-word data e | -
- UM 7DFE3 - - o | -
bit 1514 1312|1110 9 8|7 6 5 4|3 2 1 0
- UM 7DFE4 - - | o | -
- UM 7DFE5 - - y e | -
i UM 7DFE6 j j . Data of Lst word ) ° _
- UM 7DFE7 - - Low word address ° -
- UM 7DFES8 - - bit 1514 1312[1110 9 8|7 6 5 4|3 2 1 0 o | -
i UM 7DFE9 i i H H H H H H I ° i
\ )
Y
3 UM 7DFEA - - Data of 2nd word b B
\ J
- UM 7DFEB - - Y o | -
High word address
- UM 7DFEC - - e | -
[2,968 words]
- UM 7DFED - - e | -
- UM 7DFEE - - e | -
- UM 7DFEF - - e | -
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16.12 Reference "ASCII Codes"

16.12 Reference "ASCIl Codes"

DEL

@

0

#
$
%

&

DEL |SPACE

DC4

ETB
CAN

EM
SuUB

ESC

FS
GS

RS

us

0

NUL
SOH | DC+

STX | DC2

ETX | DCs
EOT

ENQ | NAK
ACK | SYN

BEL
BS

HT
LF

VT

FF
CR

SO
Si

b7
b6
b5
b4

0

1

2

3

5
6

1

0(0]|0
0|0

0(0|0fO0

0(0|0

1

|b7]b6]b5|b4]b3[b2 b1 |60 [R~C
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16.13 Dimensions

B AFP7MC16EC/ AFP7TMC32EC/ AFPTMC64EC

J e

I E ]—”6
o
o))

EtherCAT.
v i] — m©
— o

(Unit: mm)
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Record of changes

Manual No. Date Record of Changes
WUME-FP7MCEC-01 Sep. 2016 1st Edition
WUME-FP7MCEC-02 Nov. 2017 2nd Edition

Added functions supported by FP7 MC Unit Ver.1.2.

® Supports Servo Amplifier AGB.

® Added slave devices compatible with EhterCAT.
(SC-GU3-03, SL-VG1-EC, encoder devices)

® Supports revision check.

® SDO/PDO communication by user programs, change of
ESM, and clearance of errors in slave devices.

® Added node address (ID) discrimination methods (CMI tool
setting/Slave device setting).

® Supports extended positioning tables.

® Supports movement amount and actual speed monitor value
(2-word data).

® Speed change and movement amount change when axes
are operating.

® Switching deceleration stop and pause operation by user
programs.

® Torque limit
® Electronic clutch: Clutch phase match OFF

® Electronic cam: Advance angle correction function and
editing by user programs.

® Cancelling slave axes when a master axis is operating.

® Synchronous deceleration method: S-shaped deceleration
® Time chart monitor (Data logging)

® Comment storage to the Unit.
Added described items.

® AMP error codes and warning codes

Corrected the descriptions of functions supported by FP7 MC
Unit Ver.1.2.

® Change of speed reference range.

® Change of control cycle.

® Added notes regarding slave devices compatible with
EtherCAT (SC-GU3-03).

Error correction




Manual No.

Date

Record of Changes

WUME-FP7MCEC-03

Jan. 2019

3rd Edition
Upgrade

Added notes on node address setting
Added error codes

Added multi-turn data clearing method
Added AMP parameter saving method

Added the method for delaying EtherCAT communication
startup after power ON

Error correction on positioning movement amount change
function movement amount
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