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Safety Precautions

Observe the following notices to ensure personal safety or to prevent accidents.

To ensure that you use this product correctly, read this User’s Manual thoroughly before use.
Make sure that you fully understand the product and information on safety.

This manual uses two safety flags to indicate different levels of danger.

WARNING

If critical situations that could lead to user’s death or serious injury is assumed by
mishandling of the product.

-Always take precautions to ensure the overall safety of your system, so that the whole
system remains safe in the event of failure of this product or other external factor.

-Do not use this product in areas with inflammable gas. It could lead to an explosion.
-Exposing this product to excessive heat or open flames could cause damage to the lithium
battery or other electronic parts.

CAUTION

If critical situations that could lead to user’s injury or only property damage is
assumed by mishandling of the product.

-To prevent excessive exothermic heat or smoke generation, use this product at the values
less than the maximum of the characteristics and performance that are assured in these
specifications.

-Do not dismantle or remodel the product. It could cause excessive exothermic heat or smoke
generation.

-Do not touch the terminal while turning on electricity. It could lead to an electric shock.

-Use the external devices to function the emergency stop and interlock circuit.

-Connect the wires or connectors securely.

The loose connection could cause excessive exothermic heat or smoke generation.

-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.

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

Copyright / Trademarks

-This manual and its contents are copyrighted.
-You may not copy this manual, in whole or part, without written consent of Panasonic
Industrial Devices SUNX Co., Ltd.
-Windows is a registered trademark of Microsoft Corporation in the United States and other
countries.
-EtherCAT® is registered trademark and patented technology, licensed by Beckhoff
Automation Gmbh, Germany.
-All other company names and product names are trademarks or registered trademarks of
their respective owners.

PLC_EC



Introduction

Thank you for buying a Panasonic product. Before you use the product, please carefully read
the installation instructions and the users manual, and understand their contents in detail to
use the product properly.

Types of Manual

e There are different types of users 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:
http://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 Users Manual (Hardware) WUME-FP7CPUH
FP7 CPU Unit Command Reference Manual WUME-FP7CPUPGR
FP7 CPU Unit FP7 CPU Unit Users Manual

(Logging Trace Function) WUME-FP7CPULOG

FP7 CPU Unit Users Manual (Security Function) WUME-FP7CPUSEC

FP7 CPU Unit Users Manual

(LAN Port Communication) WUME-FP7LAN

FP7 CPU Unit User's Manual (EtherNetIP

Instructions for Built-in Communication) WUME-FP7CPUETEX

LAN Port
FP7 CPU Unit Users Manual (EtherNet IP

- See our web site.
communication)

FP7 Web Server Function Manual See our web site.

Instructions for Built-in
COM Port

FP7 Extension Cassette FP7 series Users Manual (SCU communication) WUME-FP7COM

(Communication)
(RS-232C/RS485 type)

FP7 Extension Cassette

(Communication) FP7 series Users Manual (Communication WUME-FP7CCET

cassette Ethernet type)

(Ethernet type)

FP7 Extension (Function)

Cassette FP7 Analog Cassette Users Manual WUME-FP7FCA

Analog Cassette
FP7 Digital Input/Output Unit FP7 Digital Input/Output Unit Users Manual WUME-FP7DIO
FP7 Analog Input Unit FP7 Analog Input Unit Users Manual WUME-FP7AIH
FP7 Analog Output Unit FP7 Analog Output Unit Users Manual WUME-FP7AOH
Thermocouple Multi-analog Thermocouple Multi-analog Input Unit
Input Unit RTD Input Unit WUME-FP7TCRTD
RTD input unit Users Manual
FP7 Multi Input/Output Unit FP7 Multi Input/Output Unit Users Manual WUME-FP7MXY

FP7 High-speed Counter Unit FP7 High-speed Counter Unit Users Manual WUME-FP7HSC



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

Types of Manual

Unit name or purpose of use

Manual name

Manual code

FP7 Pulse Output Unit

FP7 Pulse Output Unit Users Manual

WUME-FP7PG

FP7 Positioning Unit

FP7 Positioning Unit Users Manual

WUME-FP7POSP

FP7 Serial Communication
Unit

FP7 series Users Manual (SCU communication)

WUME-FP7COM

PHLS System

PHLS System Users Manual

WUME-PHLS

Programming Software
FPWIN GR7

FPWIN GR7 Introduction Guidance

WUME-FPWINGR?7




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 stting parameters of FP7MC Unit.

As for the following terms, they are expressed differently in software, manuals and
specification concerning FP7 MC Unit and Servo Amplifier ASB.

FP7 MC Unit 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 A5B side.

General-purpose
input

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

NOT, POT, HOmE, SI-MON1 to SI-MON5S

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 A5B side, one input of symbol EX-OUT1 is
allocated.

General-purpose
output

On the FP7 MC Unit side, one signal to A5B are 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

1.1.1 Functions of Unit

Control FPWIN GR7 PANATERM
Control Motion Integrator

uSB USB
A5B A5B A5B

i)

@e @®®

E

1)

888

888

slosls

B8

B Controlling Servo Motor MINAS 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

1.1.2 List of Models

H Main 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 AFP7MC64EC
B Related software
Product name Application Product no.

Programming software

This software is used for configuring the whole

For the latest information,

FPWIN GR7 FP7 system and creating user programs. see our web site.
This software is used for configuring FP7 MC Unit
and monitoring the state..
Software For the latest information,

Control Motion Integrator

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

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 A5B
series.

For the latest information,
see our web site.

(Note 1): For the latest information on FPWIN GR7 and Control Motion integrator, see the following web site.
http://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)
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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 Ver.1 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_rasmlssmn 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 brach)

Max. number of

connected units 65535

64

Connectable

. EtherCAT-compatible devices
device

Panasonic
AC serv motor A5B series
(EtherCAT-compatible type)

H Control mode

Supported function

Control mode of EtherCAT of A5B

Supported items by FP7 MC Unit

Cyclic position control mode (csp) Supported

The cyclic position control mode (csp) is used
when using it in combination with FP7 MC
Unit.

Profile position control mode (pp) Unsupported

Home return position control

Only the home return position control mode
(Method33/34/37) is supported. The cyclic
position control mode (csp) is used when

mode (hm) Supported using it in combination with FP7 MC Unit.
Interpolation position control When using it in combination with FP7 MC
pol 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)
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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 FPWINGR7 and FP7 Units

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

Item

Applicable versions

Programming tool software
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).
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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

n EthercAT™
(| byl
& =
=
1 CTal
|
a .‘_\_\:/_O’r—

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 ASB are connected with a shielded
@
cable twisted pair (STP) cable.
@ Servo Amplifier A5SB The units of the number of required axes areconnected.
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).
. The near home switch is connected to the servo amplifier. It is
Near home switch
@ 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 softwares are used for using the system combining FP7 MC Unit and

Servo Amplifier A5B.

H Control Motion Integrator Ver.1.0

8 Control Motion Integrator
Fle EGU View Onine Debug Parameter Hep

DEEMY Y de_ ?

TR

BB Y

Positoning x

Project ree
= ProgcilUnited]

;- EIherCAT communicaton seting

& [T
- Slave_001 [MADHT11058A1) 001) 1Ais
- Siave_002 [MADHT1105BA1] 002) 240is
Slave_003 [MADHTH1D5BAT) (003) Jvis

o ——
xis 1 [5s 2[ A 3] A 4 s 5] s 6] Ao 7 Aot

Gudance

Set the acceleation tme when performing the postoning cortrol
Seting ange: 010 10,000 (Defaut 100) ms

] [omne] | Nw

=si=n )

B =

[— awes | srmmso] o] e | -

i)

)

B PANATERM Ver.6.0

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

el

viog B wavciapie B rarun [

S Fitgain | Other -

B Parameter(Default)

= =)
HoH B i =] 2] - ° | o []
Read Save Cmm Ry Tns  Pm Bt £ Scraen Comp sl BinHex
[Parameterist 7] thelet bolow:
o dispiay al parameters pease
([gciss o easic)

Class 1 (Gain)

be changed in two vays. o

details of Chenge of set
he Enter key valve

aterthe input. Another way t

\ B Monitor

Class 4 (JO. Monior o
s g Monitormode [1s ~| %

« > »
REW  Play  FF

2 =
o o Sy [EEROEGIZ = |

Clase s Enancing)
Glass7(Special) Pt Lot |

Pysca 0 [ Logea 0

Class 15 (Maker uses)

ot srel

=
7 | servo Hom osput
=

Garsl apse vt .| 13| SN
) ety ot 1 ©
=
e Vo | o Sow N | e [EeBrmmae
e o (00 Nomalacin
o ali [worms o0 omatacen [ osa

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
A5B series.

Download destination:
Servo Amplifier A5SB
Connection with the unit:

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

1.41 Schematic View

FP7 CPU

_ X0: Link establishment

<o
o0 000
BN e

YO: System stop

FP7 MC A5B

EtherCAT communication

Update cycle 500us-4000us

Input control area MC unit m
Busy, Done, Error flag
/\—'\ Operation Slave
Output control area proczs:,mg processing
Start, Stop, Servo on/off \l_\/ P
-—-1
Communication :
parameters 1
Positioning parameters :
1
Positioning tables !
Power on
— -
PN PN PN
FPWIN GR7 CMI PANATERM
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1.4 Mechanism of Processing

1.4.2 Operation When Powe 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
¢ In the case of 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).

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

e FP7 MC Unit controls operations by reading or writing data 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

@\ EtherCAF"

O
@—

==
[a)
[

ne

B Names and functions of parts

No. Name Function
@ Operation monitor Indicates the state of EtherCAT communication, the occurrence states of
LEDs unit's errors and alarms.
Card cover A SD memory card slot is located under the cover.
a: Card slot An SD memory card is inserted.
® b: COPY switch T_h|s is pl_’o_\/lded for expansion. Use the switch at the factory default (lower
side) as it is.
c: Memory selector This is provided for expansion. Use the switch at the factory default (lower
switch side) as it is.
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.
. . This switch is used for the system. Use this at the factory default (no.1-3: ON,
® Mode setting switch no.4: OFF) as it is.
@ Fixing hook This hook is used to fix units.
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2.1 Names and Functions of Parts

2.1.2 Operation monitor LEDs

MC64EC
ECRUN - .

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

LED Color Status Description
— Blue ON Turns on when the power is supplied to the unit.
OFF INIT state Indicates the state of the
Blinking Pre-Operational state ESM (EtherCAT State
EC RUN Green - - Machine) of EtherCAT
Single flash Safe-Operational state communication. Refer to
ON Operational state the next page for details.
OFF No error i i
EC ERR Red Indicates errors in o
ON EtherCAT communication error EtherCAT communication.
OFF LINK is not established.
s LINK is established. Data is .
EC L/A Green Blinking sent/received. Indicates the LINK §tat_e of
EtherCAT communication.
LINK is established. Data is not
ON ;
sent/received.
ON SD memory card is beng 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 warnig 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

SN e NN I I

Approx.200ms

€= | €= Approx.1000ms =P

Approx.200ms
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Names and Functions of Parts

21.3 ESM (State Transition Diagram)

Init

b (P)
\ 4

7\
(PN

(Sh

Pre-Operational

(on

(OP)

(PS)v

A
(SP)

Safe-Operational

(SO)
4

A

y
(08)

Operational

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

SDO PDO PDO
ESM state o icati icati L
(Abbr.) communlcapon communication | communication Description
Send/Receive (S—M) (M—S)

The state that the
communication part is being

Init Not available Not available Not available initialized, and data cannot
be sent/received using SDO
(Mailbox) and PDO.

Pre- The state that data can be

Operational Available Not available Not available sent/received using SDO

(PreOP) (Mailbox).
The state that data can be

Safe- sent/recevied using SDO

Operational Available Available Not available (Mailbox) and data can be

(SafeOP) sent (from slaves to master)
using PDO.

. The state that data cannot be

?gg;at'ona' Available Available Available 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 A5B, an 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 established)" of FP7 MC Unit is ON.
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Installation and Wiring

3.1 Settings of Servo Amplifier A5B

3.1.1 Checking Rotary Switches

When using FP7 MC Unit in combination with Servo Amplifier A5B, the address of the
EtherCAT network is set by the software CMI.

¢ Set the rotary switch of Station Alias (ID) on the front side of Servo Amplifier A5B to "00".
e The parameter: Pr7.40 of Servo Amplfiier A5B should be always set to "0".

B Switch setting

. Front panel
Setting | gisplay 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.

¢ REFERENCE

e For the setting method of station addresses using software CMI, refer to
"4.4 Setting of Network Configuration".




3.1 Settings of Servo Amplifier A5B

3.1.2 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 A5B.

AMP

switch

Over limit

Near home
switch

l switch

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

X4 connector

Function at the factory setting

Pi Application
Name n:)n Signal name Code Logic on the FP7 MC Unit side

SI 5 _General-purpose monitor SI-MONS5 A contact It can be on_ly monitored by the

input 5 unit memories..
SI2 7 CW over-travel inhibit input POT B contact

g inhibi Do not allocate POT or NOT.

sI3 8 _CCW over-travel inhibit NOT B contact

input
Sl4 9 Near home input HOME A contact It is used as a near home input.
SI5 10 External lutch input 1 EXT1 A contact It can be only monitored by the
Sl6 11 External lutch input 2 EXT2 A contact | Unitmemories..
sI7 12 ﬁgﬂf;a"p“rp“e monitor | s MON3 | Acontact | Itis used as limit +.
si8 13 ﬁgﬂtef"p“rp“e monitor | s MON4 | Acontact | Itis used as limit -

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

¢ REFERENCE

¢ KEY POINTS

e When using FP7 MC Unit in combination with Servo Amplifier 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 inupts
on the MC Unit side. Do not allocate the over-travel inhibit inputs (POT,
NOT) to the I/O connector (X4) of Servo Amplfiier A5B.

o For details of the parameter settings, refer to "4.5 Connection of Limit and
Near Home Switches".
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Installation and Wiring

3.2 Connection of Network

321 Wiring

FP7
MC

=1 = =

X2A

X2B

| Gl
(e
Fal

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

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

¢ 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.
e Turn off the power supply of 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.

w To the next page




3.2 Connection of Network

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.

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

FP7 AMP
MC

= =1

1)

X2A

(i
(i

rom—

Omm max.
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Basic Procedure

4.1 Section Details

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

B Operation procedure

Item Used tool Outline of operation
. . Regiser the unit configuration of the FP7 system on the "I/O
@ Registration in I/O 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 switch of Servo Amplifier A5B to "00".

Turn on the powers of Servo Amplifier A5B and FP7.

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 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 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 I/O Map

421 Creation of /O map

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

FPWIN GRY7 has already started.

-

2P * PROCEDURE

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

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

=l

2. Double-click a desired slot.

The unit selection dialog box is displayed.

Select Power Supply Urit/Expansion Unit Max. consumption 3.0 A Unit maximum registered 0,00 MB
Expansion 10t csed) | poer Supply Uni e pacity:
Expansion 2(Not used) [24\4' = "
Expansion 3(Not used) Remaining 3.0 A Rema‘”‘”g’fgg:j’;, 0.00 MB
Expansion unit: [N“t used
Expansion unit startup 5 Seconds (5 - 1600) R
wait tme: = =
Slot Mo, Product Mo. Unit used Head Input Outp.. VWeri. Refresh Time Consum... Cassetle Proerammabl Up
Fl o
5 i
B 2
B 3
F 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: [Motcn control

Unit name: -

16-axis type Motion Control Unit
32-axis type Motion Contraol Unit
&4-axis type Motion Control Unit

Input time constant:

Installation location setting

Starting word Mo. 10 (0 -511)
Mumber of input words: 0 (0-128)
Number of output words: 0 (0 -128)

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

==l

OK

Cancel

Slot Mo.
|:| 0

Product Mo.
AFP7CPS41E

Unit uzed
FP7 CPU unit

Head Input Qutp...

10

..
\"E|Id

Refresh  Time ..
\"E|Id

Consum.. Casszette

200mA Mot registered

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

The unit selection dialog box is displayed.
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Basic Procedure

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 GR?7.

B Download to the CPU unit

The I/0 map is saved in the CPU unit together with program data. Execute "Online" >
"Download to PLC".

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 I1/0 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.

N

e For details, refer to "15.2 I/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 I/O map. Slot numbers are used when
reading or writing the values of unit memories by user programs. They are also used when
performing the data monitoring on FPWIN GR?7.

H 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

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

Slot Mo, Product Mo, Unit uged Head Input Outp.. Weri.. Refresh Time .. Consum.. Cazsette Programmabl...
[ o AFPTCPS4IE 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——— wmv.us [s1:JM0008€]S1:0M00089] WR106
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Basic Procedure

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/O map.

-
¢ PROCEDURE

1. Select "Tools" > "Control Motion Integrator" from the menu bar of FPWIN
GRY7.

The "Select Slot no." dialog box is displayed.

Select Slot No. =

Select a slot of the destination unit.

Slot 1 16-axis type FP7 Motion Control Unit (AFP7TMC16EC) v|

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 @
F
[ Open File |
[ Upload from Unit |
| & |

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

Axis settings @
Select Unit [16-axis type FPT Motion Control Unit{AFP7MC16EC) - |
Real axis

[E]101-16 01 [[02 [D]03 []04 [E05 [D]06 []07 [C]08
o [E10 [E11 12 [E13 [D14 [ 15 [E16

\irtual axis
[]01-08 E01 [02 [o03 [o4 [[o0s o6 [[o7 o8

FlAL

[ oK ] [ Cancel |

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




4.3 Setting of Used 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 El
Drag the axis to set the interpolation group to axis group from the list of axes.

Axis list Interpolation group

Rxis Comment

Exis 1 = Group 1

Axis 2 Axis Comment
Rxisz 3

Rxis 4

Bhxis §

Axis & = Group 2

RExis 7 i

Axis B

hxis 9

Axis 10

Bwis 11 S

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 =8 el

Drag the axis to set the interpolation group to axis group from the list of axes.
Axis list Interpolation group
- [ oemoiringrow
E Group 1
Axis Comment
[2xis 1 | | l

|2xis 2 | |

| |
= Group 2

Axis Comment
Axis 3
| |

|axis ¢

6. Press the [OK] button.
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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.

87 control Motion Integrator
File Edit View Online Debug Parameter Help

DEE™M @ Me U de 7

{—Cam pattern setfing : Linear (Composite speed)

[=-Positicning table setiing

: Linear (Composite speed)

Project tree ~ @'%| Positioning x r Synchronous parameter Axis 1 * x ‘
- Project{Untitied] =

Axis setting Operation pattern Interpolation operation

It Axis change sefting 0: Linesr (Composite speed)
Axis parameter settin, -

= Synchrur‘\juus parameter geﬁing 0: Linear (Composite speed) u
L Avds 1- 0: Linear (Composize speed) [
| Axis 2- 0: Linear (Composite speed) [
L Axis 3 0: Linear (Composite speed)
| Axis 4: 0: Linear (Composite speed)
—Auis 5: 0: Linear (Composite speed) [
_AX?S & 0: Linear (Composize speed) [
:x:z ;: 0: Linear (Composite speed) [@
L Axis o 0: Linear (Composize speed) [
L Axis 10 0: Linazr (Composite speed)
I Axis 11: 0: Linear (Composize speed) [@
- Axds 120 = 0: Linear (Composite speed) [
7'“?5 135 0: Linesr (Composite speed) [
:x:: 1; 0: Linear (Composite speed) [
L
° g
E ]
E g
E ]
B
o ]
B ]

s [Group 1]Axis 1,2| : Linesr (Composite speed)
[~ [Group Z]Axis 3.4 : Linear (Composite speed)
I Axis 5:

= : Linesr (Composite speed)
_x:: '? : Linesr (Composite speed)
L Axis S: : Linesr (Composite speed)
—Axis 90 : Linear (Composite speed)
- Axis 100
I Axdis 112 " [Group 1]Axis 1,2 |[Group 2JAxis 3,4] Axis & || Axis 6 [[Axis 7 [ Axis 8 | Axis 9 [Axis 10[[Axis
I Axis 12
7§:: :i ) | Guidance
| Axis 15; Select from E: End point control, C: Continuance point control, and P: Pass point control.
—V-axis 1.

‘ | Destination:Own unit - Slot No.0] [Position unit:pulse | [Unit

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

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




4.3 Setting of Used Axes

B Axis settings dialog box (For MC32EC)

Axis settings
Select Unit [BZ{E_E_F;E"r‘.’rﬁé"FPTHﬁfiﬁﬁ'Cﬁfif_E@[Uﬂ]ﬂAFF?MT"UFT‘T """"""""""""" - ]
Real axis

101 -16 @01 [0z [[03 [E04 [Fjo5 [06 [E]07 [ 08
Eloe [E10 E41 12 [F13 [E14 [E15 E 16
[E]17 -32 17 [E18 19 [E20 E21 {22 [E22 24
[25 [26 [27 [[28 [E20 [30 31 {32
Virtual axis
C01-16 Codf [Eo02 [[o3 [Eo4 [Fos5 [o06 [[o7  [Fo8
Coe E10 E1 {12 [[13 [E14 @15 E16
[CJALL
| oK | [ Cancel

B Axis settings dialog box (For MC64EC)

Axis settings
Select Unit Bd-giis tipe FET WMofion Control UniflAFETMCe4ES) v]
Beal axis

[E]01-16 0 [02 [Fo3 [Fo04 [Fos5 [F06 [F07 )08
EJoe E10 E1 12 E13 14 [E15 16
O] 17-32 17 1 19 [20 021 02 023 24
[]25 [26 [27 [28 [29 [[20 [ [32
[[]33-48 [133 [@34 [35 [36 [37 [28 [29 [40
El41 [D42 [43 [44 [45 [D)46 [0)47 [O]48
[C] 49 - 64 El48 [EI50 E51 [E152 [E153 [E154 [E155 []56
E]57 []58 [E158 []160 [E]161 162 [E]63 [C]64
Virtual axis
] 01-16 []01 [@o2 [03 [04 [F05 [06 [[07 [0]08
Ejos [0 EN1 12 [E13 [E14 [15 [16
E17 -32 E17 [E18 E18 20 E21 [22 {23 624
E125 [26 [E27 28 29 E20 E31 32
AL
| oK | [ Cancel
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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.

=
* PROCEDURE

1. Select "Parameter” > "EtherCAT communication setting” from the menu bar.

The "EtherCAT Configurator" window is displayed.

B EthercAT Configurator [-]
File View Network Sefings Help
Project Explorer Device Editor
| 16-axis type FPT Motion Control Unit | Master |
Unit Name
Cycle Time [us]
Short Info. ~ 1| [Messages
Information Severity | Time  Message
Name 16-axis type FP7 Motion Control U
Description AFPTMCIBEC
Vendor Panasonic Indusirial Devices SUN.
Networks: 1 | Slaves: 0 |

ook

16-axis type FP7 Motion Control Unit
500

| status: | Mode: cONFIG

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

The context menu is displayed.

Select "Append Slave" from the context menu.

The dialog box for selecting slaves is displayed.

B EtherCAT Configurator [--]
File View MNefwork Seftings Help
Project Explorer
. 16-axis tvne FPT Mofion Control Linit
O Scan EtherCAT Network

4p Append Slave

& Import Slaves from ENI File

Device Editor

| master |
Unit Name 16-axis type FPT Motion Control Unit
Cycle Time [us] 500

4-10




4.4 Setting of Network Configuration

Append EtherCAT Slave to 'Slave (0010) [16-axis type FP7 Motion Control Unit]' =nE=R| <)
Filter
Search
Vendors E Panaszonic Corporation, Appliances Comps »
Show Hidden Slaves [}
Connection
Connect at Fort B, Mil -
Slaves

Select a specific slave from the list and adjust the number of slaves.
E Panasonic Corporation, Appliances Company

il AC Servo Driver

fl MADHT1105BA1 MADHT1105BA1 000010000 (65536)
|1 MADHT1107BA1 MADHT1107BA1 000010000 {65536)
il MADHT15058A1 MADHT 1503841 000010000 {65536)
|1 MADHT1507BA1 MADHT1507BA1 000010000 {65536)
il MBDHTZ2110BA1 MBDHT2110BA1 000010000 {65536)
i) MBDHT25108A1 MBEDHT25108A1 D00010000 (65536)
il MCDHT3120BA1 MCDHT3120BA1 000010000 {65536)
fl MCDHT3520BA1 MCDHT3520BA1 000010000 (655386) v,
Number of Slave s 1 DK 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 (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 [—] =2 EcR ===
File View Network Seftings Help
Project Explorer Device Editor
- 16-axis type FP7 Mation Centrol Unit | @eneral [PDO Mapping | Distributed Clock
{0 Slave_001 [MADHT1105BA1] (001) 1Axis
) Slave_002 [MADHT1105BA1] (002) 2Axis Addrese
b - Station Address. 1=
il Slave_003 [MADHT1105BAT] (003) 3Axis =
70 Slave_004 [MADHT1105BA1] (004) &Axis Hois No. 1Axis -
Information
Name Slave_001 [MADHT1105BA1]
Description MADHT11058A1
Vendor Panasonic Corporation, Appliances Company (Dx66F / 1647)
Product Code 0+511050A1 (1260023713)
Revision Number 0x10000 (65536)
ESI File CAProgramD: -ID SUNX Contral\Control Motion AT
\Panasonic_MINAS-ASB_VO_22.xmi
Topology
Port A, Mil @  16-axis type FP7 Motion Gontrol Unit -
Port D Not Available

6. When there are multiple types of slaves (servo amplifier form), repeat steps
2to 5.
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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 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 A5B.

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

The "EtherCAT Configurator" window is displayed.

& EtherCAT Configurator [-] fela=s
File View Network Seftngs  Help
Project Explorer Device Editor
| 16-axis type FF7 Motion Control Unit [ aster |

Unit Name 16-axis type FP7 Motion Control Unit
Cycle Time [us] 500

Short Info ~ | [Messages -
Information Severty | Time | Message

Name 16-axis type FP7 Motion Control U

Description AFPTNCIBEC

Vendor Panasonic Industrial Devices SUN.

Networks: 1 | Siaves: 0 | | status: | Mode: CONFIG
4. Right-click on "FP7 Motion Control Unit" in the project explorer.

The context menu is displayed.

&% EtherCAT Configurator [—]
File View MNetwork Settings Help

Project Explorer Device Editor

| 16-axis type FP7 Motion Control Linit | Mastar |
O Scan EtherCAT Network

s Append Slave

4 Import Slaves from ENI File
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4.4 Setting of Network Configuration

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

B oo

FP7 MC Unit executes scanning the network. The information on the servo
amplifiers A5B connected to FP7 MC Unit is displayed in the project explorer in

the connection order.

B EtherCAT Configurator [-]
File it Natwork__Satfinns__baln
Project Explorer
v 16-axis type FP7 Motion Control Unit
l Slave_001 [MADHT1105BA1] (001) 1Axis
0 Slave_002 [MADHT1105BA1] (D02) 2Axis
il Slave_003 [MADHT1105BA1] (003) 3Axis
P Slave_004 [MADHT1105BA1] (004) 4Axis

Device Edifor

| General [PDG Mapping | Distributed Clock

Address
Station Address

Ais No.

(BN o =

1Axis -

Information

Name Slave_001 [MADHT105BA1]

Description MADHT11058A1

Vendor Panasonic Corporation, Appliances Company (0x66F / 1647)
Product Code 0x51105DA1 (1360023713)

Revision Number 0x10000 (65536)

ESI File C:\ProgramD: -ID SUNX Control\Control Motion

\Panasonic_MINAS-ASB_VO_22.xmi

Topology
PortA, Ml @  i6-axs type FF7 Motion Control Unit
PortD Not Available

AT

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

ECL/A

EC
RUN

ERR

Possible case and confirmation method

Network
scanning

ON

OFF

ON

"Network configuration 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

Blinking

ON

ON

"Network configuration verify error" may occur as the
rotary switch on Servo Amplifier ASB is not set to "00".

Set the rotary switch to "00" and restart the power supply.

Not
executable

ON
Blinking

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
A5B.erCAT Configurator, set the station addresses and axis numbers of servo amplifiers A5B.

B Explanation of terms

Name e Description
range
Station address 1-192 ID of a slave used on the EtherCAT network. In the technical data of Servo
Amplifier A5B, it is expressed as station alias (node ID).
It is linked with various functions set for each axis in CMI such as axis
Axis number 1-32 parameter setting, positioning tablc.a- setting, and synchronous p‘arameter setting.
1-64 The start requests and flags used in user porgrams are determined based on
the "axis numbers" set in CMI. User programs are created using FPWIN GR7.

B Procedure
The following procedure is explained on the condition that slaves have already been
registered in CMI.

-
* PROCEDURE

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

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

B8 ER =

B EthercCAT Configurator [-]
File View Network Seftings Help

Project Explorer

16-axis type FPT Motion Control Unit
i Slave_D01 [MADHT1105BA1] (001) 1Axis

Device Editor
| General [pDO Mapping | Distibutea Giock:

Address

Station Address 1B
i Slave_003 [MADHT1105BA1] (003) 3A%is =

i Slave_D04 [MADHT1105BA1] (0D4) 4Axis Axis No.

)

@ Slave_002 [MADHT1105BA1] (002) 2Axis
)
) s -

Information
Name Slave_001 [MADHT1105BA1]

MADHT11058A1

Description

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

T o
e When a station address is overlapped, an error message is displayed on
EtherCAT Configurator of CMI.
Wessages ~ 1

Severity | Time Message

Ed ERR  14:00:27 Slave 'Slave_001 [MADHT 11058417 and slave 'Slave_002 [MADHT1105BA1] use the same physical address

| [X] ERR 14:00:27 | Slave 'Slave_D01 [MADHT11058A1] and slave 'Slave_D02 [MADHT 11058A1] use the same physical address |

e When "Not use" is displayed in the project explorer, no "Axis no." is set.
Change the used axis setting as necessary. When there is "Not use", an

error occurs at the time of download.

¢ 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 amplifier 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.
16-axi FP7 Motion Contral Unit
v axs type otion L-ontrof Lt FP7MC A58 A5B  A5B  ASB
il Slave_001 [MADHT1105BA1] (001) 1Axis
® il Slave_D02 [MADHT1105BA1] (002) 2A4xis S T T

)

)
il Slave_0D03 [MADHT1105BA1] (003) 3Axis
P Slave_004 [MADHT1105BA1] (004) 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 FPT Motion Control Unit FP7MC A5B A5B A5B A5B
il Slave_001 [MADHT1105BA1] (004) 4Axis
@) il Slave_002 [MADHT1105BA1] (003) 3Axis T+ +—T
il Slave_003 [MADHT1106BA1] (002) 2Axis
il Slave_004 [MADHT1105BA1] (001) 1Axis T
Station address 004 003 002 001
Axis number 4 3 2 1
The station addresses do not match the axis
Project Explorer numbers.
v 16-axis type FPT7 Motion Control Unit FP7MC A5B A5B A5B A5B
i) Slave_001 [MADHT1105BA1] (003) 2Axis E i
® il Slave_002 [MADHT1105BA1] (001) 3Axis —1 T+

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

oo

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

EtherCAT Configurator 2

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

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

Do you want to finish initialization?
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4.44 Download to FP7 MC Unit

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

-
* PROCEDURE

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

A message confirming the target unit is displayed.

Download to Unit =

Connected to | Own unit - Slot 1: 16-axis type FPT Motion Control Unit (AFP7TMC16EC)

[ Select Slot | [ Communication settings |

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

! _ (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.

Ce I

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

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

Control Motion Integrator 3

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.

A message confirming whether to execute the writing to FROM is displayed.

Contrel Motion Integrator 3

Downlead 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 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 @ 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 Metion Integrator 3

i Downlead to the unit completed successfully.
# .« The mode of PLC will be changed to RUN from PROG. Continue?

[ ve || me

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

¢ KEY POINTS

* NOTES

Execuitng "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, it is 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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445 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.

Vo e

Turn off the power supplies of FP7 MC Unit and Servo Amplifier A5B.
Turn on the power supply of Servo Amplifier A5B.
Turn on the power of FP7 MC Unit.

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

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

The connection state of the network can be checked by monitorng the unit
memories. The informatin on abnormal slaves is stored in the unit
memories (UM 0012E-UM 00139).

When the configuration is different from the network configuration set by
CMI, an error occurs.

The participation wait time for the nodes (slaves) connected to the
EtherCAT network can be set in the "MC common setting” menu of CMI
after the power-on of FP7 MC Unit.




4.4 Setting of Network Configuration

B Unit memories (Slave tables

Unit
Slave no. | memory Name |Default| Description w
no. (Hex)
1-16 UM 000FE
17-32 UM 000FF Registered Ho Turns on bits corresponding to each station address _
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 }
. _ 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 | Abnormal Ho (slave number) in any modes other than the OP )
- _ slave table mode out of the slaves registered in ENI file and
participating in the network.
177-192 UM 00139
(Note 1): Sixteen slave numbers are allocated to each area (1 word).
bit no.15 87 0
Slaveno. 16 ¢ e ¢ e ¢ 9 8 o o o o o 1
32 e o o o 25924 o o o o o 17
48 e o o o 4140 o o o o o 33
64 o o e o 5756 o o o o o 49
80 e o o o 7372 o o o o o (35
06 e e e o 8088 o o o o o g1
112 o o o o 0105104 ¢ o o o o 97
128 o o o o ¢121120 ¢ o o o 113
144 o o o o ¢137136 ¢ o o o 129
160 o o o o ¢153152 ¢ o o o o145
176 o o o o 21690168 @ » o o 161
192 o o o o 2185184 ¢ o o o o 177
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4.5 Connection of Limit and Near Home Switches

4.51 Connection of Input Signals

For the system which uses the over limit switches and near home switch, connect them to the
I/0 connector (X4) of Servo Amplifier A5B.

AMP

° ; Over limit Near home é Over limit

switch switch ] switch

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

X4 connector Function at the factory setting L .
Bi Application on the FP7 MC Unit
Name n:)n Signal name Code Logic side
SI 5 Gen(_—:‘ral-_purpose SI-MONS A contact It can b_e only monitored by the unit
monitor input 5 memories..
sI2 7 i(r)]\‘/)\(nover-traveI inhibit POT B contact
Do not allocate POT or NOT.
SI3 8 CCW over-travel NOT B contact
inhibit input
Sl4 9 Near home input HOME A contact It is used as a near home input.
SI5 10 External lutch input 1 EXT1 A contact It can be only monitored by the unit
Sle 11 External lutch input2 | EXT2 A contact | Memories..
General-purpose | . I
SI7 12 monitor input 3 SI-MON3 A contact Itis used as limit +.
si8 13 | General-purpose S-MON4 | Acontact | Itis used as limit -
monitor input 4

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

B oo

e  When using FP7 MC Unit in combination with Servo Amplifier 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 A5B.
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4.5.2 Pin Assignment Setting of Servo Amplifier

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

|-
* PROCEDURE

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

The "Pin Assign" dialog box is displayed.

B, Pin Assign - 20160725.prm5 =34
Info
Input
Pin number Pasition  Full-closed control Velocity control Torque control

05 (8I1) SI-MONS_ConnectA SI-MON5_ConnectA SI-MON5_ConnectA
07 (512) POT_ConnectB POT_ConnectB POT_ConnectB
08 (SI3) NOT_Connectt NOT_Connectd NOT_ConnectB
09 (514) HOME_ConnectA HOME_ConnectA HOME_Connecth
10 (SI5) EXT1_ConnectA EXT1_ConnectA EXT1_ConnectA
11 (SI6) EXT2_ConnectA EXT2_ConnectA EXT2_ConnectA
12(s17) SI-MON3_ConnectA SI-MON2_ConnectA SI-MONZ_CennectA

2. Double-click the row "Pin number 07 (SI2)" to which "POT" is allocated.

The "Input function select" dialog box is displayed.

B Input function select ===

Position / Full-closed control * A-Connect " B-Connect

Velocity control * A-Connect " B-Connect

Torque control * A-Connect " B-Connect
| Position / Full-closed Velocity contral Torgue control ot
hald  veld  meld
POT POT POT

NOT NOT NOT

A-CLR ACLR A-CLR

OK 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.

7. Confirm "SI-MON3" is selected, switch the three radio buttons from "A-
Connect" to "B-Connect", and press the [OK] button.
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18 Input function select 5]
Pasition / Full-closed control " A-Connect * B-Connect
Velocity control " A-Connect [ » B-Connect
Torque conirol " A-Connect
Paosition f Full-closed Velocity control Torgue control ﬂ
SI-MOM1 SI-MON1 SI-MON1
| ‘ SI-MON3 SI-MON3 SI-MON3
SFMUNE SFMUNA SFMUNA
SI-MON5S SI-MONS SI-MON5 :l
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.

PANATERM [

May the pin assign be written into the driver ?

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 forms.
Please execute with enough attention to safty issues.
Isthat OK 7

Yes No

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

e When FP7 MC Unit is being controlled, the following message is displayed.
PANATERM (=3

Parameter cannot be validated.

Please check it and try again.

- Serve ON

- Communication is occupied by other processing

- During network cennection (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.

.ﬁ Menitor Control ModePosition control

Monitor mode |1s - S;v..: Rg«".’ p;y
Physical Input | Logical Input | M.
Input signal Pin Code Intes
General purpose monitor inpu 05 SI-MON1 Command |
General purpose monitorinpu... | 08 SI-MONS Actual spes
Near the origin input 0% HOME Torque cor
General pupose montorinpu... | 12 SI-MON3 Load ratio
General pupose montorinpu... | 13 SI-MON4
(CNB) Safety input 1 i S Eddee
- - Command |
(CNE) Safety input 2 s s Ercodernt
Extemal sc

4-23



Basic Procedure

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 |

Axis 1

Comment

Axis 2

Bositioning repeat count

Unit setting

0

Number of pulses per revolution

Movement per revolution

Basie Satup
CW/CCW direction setting

Limit switch

Limit switch connection

Limit + Switch legic

Pipulse B ropulse [~]
Al 7|

1 1

0: CW direction + 0: CW direction +
N: Disabled B v pisablea [v]
| S: Standard B | s: Standara [ 1]
| 1:Normsl Close (B contact) [ | 1:Normal Close (B contact) (M|
| 1:Normal Close (B contaet) [ | 1:Nommal Clese (8 contact) (@

Limit - Switch logic

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 the unit, select "R:

. S: Standard L

connection Reverse connection".

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

E’KEYPOINTS

¢ In the system using FP7 MC Unit, limit switches are connected to the
general-purpose inputs (SI-MON3 and SI-MON4) of Servo Amplifier 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 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 the servo
amplifier A5B is reflected as is.

P/ A + REFERENCE

e For details of the axis parameter settings, refer to "5.2 Axis Parameter
Setting".
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4.5 Connection of Limit and Near Home Switches

m Setting of Home position proximity logic

ﬁxis parameter settings x |

Actual speed judgement N: Disabled B ¥: Dissbled [~]

Actual speed judgemnet value (rpm) 5000 5000

PP RPR S ST e . VPP T Se- e — |
ion proximity logic 0:Normal Open (& contact) 0:Normal Open (& centact)
Mtact torgque value (%) | 1ﬂ0|| 100|
Stop-on-contact judgment time (ms) | 100 | 100|
Return direction 0:Limit (-] direction B o:Limic (-) direction [~]
Parameter name Default Description
Home position Normal Open The near home input logic is selected.
proximity logic (A contact) 0: Normal Open (A contact), 1: Normal Close (B contact)

B oo

o It is recommended to select "Normal Open (A contact)" for "Home position
proximity logic". The input logic selected on Servo Amplifier A5B is
reflected as is.

4.5.5 Download to FP7 MC Unit

Once the settings of limit switches and input logic is 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.

¢ 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

4.61 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
Configurator CMl file .cmi . o
® Setting of positioning parameters Open

® Setting of positioning tables

. ) Project files (EtherCAT communication parameters) Save
Project file -ece 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.
2. 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).

oo

e The files saved by the above operations contain the information on all
parameters and positioning tables set on CMI.
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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 CSV (5]
Export destination folder C:¥Users¥panasonic¥Desktop Select... |

| Cutput file name Sampld

| Axis parameter SampleP.CSV

| Synchronous parameter SampleS.CSV

| Cam pattern SampleC.CSV

| Positioning table SampleT*** CSV

| MC common setting SampleM.CSV

| EtherCAT communication sefting ~ SampleE.CSV

[ QK l [ Cancel

2. Input 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

5.1 MC Common Settings

5.1.1 MC Common Settings Dialog Box

In the "MC common settings" dialog box, The EtherCAT communication cycle and the
operations when errors occur are set. The following procedure is explained on the condition
that CMI has already started.

=
* PROCEDURE

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

The "MC common settings" dialog box is displayed.

Control Motion Integrater
File Edit View Oniine Debug Parameter Help

NSNS @ M P e ®
Project tree v X 'MC common settings x

- Projest{Untitied]
5 Axis sefting
tAx\s change setting
Axis parameter settings
;- Synchronous parameter setfings
- puis 1:
- s 2:

|- Axis 3 MC operation
- Avis 4:

- ots 52

| Axis 6:

- Ais 7:

I Ais B

| Axis 0:

- Ais 10:

I As 11

| Axis 12:

- Auis 13:

I~ Avis 14

| Axis 15

L Avis 16

|- Cam patien settings

& Positioning table settings

B common sciincs)

Allow irectional shift

EvherCAT commnication . 500

Disabled
Debug function

Ne exesuzad

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

R’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 MC Common Settings

5.1.2 MC Common Settings Parameters

The Parameters common to the unit, such as error judgement conditions and operation when
errors occur, are set.

® MC operation
Parameter name Default Description

The EtherCAT communication error judgement threshold is set.
3 When the error occurs for the specified number of times
consecutively, it is judged as EtherCAT communication error.

Threshold of the number
of times of PDO error

judgement Range: 1 to 10 (times)

The participation wait time for slaves connected to EtherCAT
Al nodes participation network after MC Unit is powered on is set. Error occurs when a
wait time (2) P 60 node does not 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 Stops all axes operations.

Operation when an error All axes stop Normal axis

occurs . . )
operation Stops the operation of the axis an error
continuance occurred. The operations of normal axes
(Degraded continue.
operation)

) . The function when the deceleration stop request of unit memories
Deceleration stop Deceleration (output control area) turns on is set.
operation stop

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.
continuance

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

Immediate stop specified emergency stop deceleration time.

The error annunciation method to FP7 MC Unit when an error
occurs is set.
Error alarm to CPU unit Yes Yes Announces errors to the CPU unit.

No Not announce errors to the CPU unit.

Set whether or not to allow the shift between the moving direction
(vector) to a target point from the operation starting point and the
moving direction (vector) to the next target point during the P-

. . Allow point operation of interpolation operation control.
Interpolation operation L
directional

control_P-point operation . Allow P-point operation continues even when the
shift L . . T
directional shift moving direction is displaced.

Not allow Operation is performed by replacing P point
directional shift with C point when the moving amount shifts.

The communication timeout period between CMI and FP7 MC
10 Unit is set.
Range: 1 to 240 (s)

Tool operation monitoring
time (s)

= To the next page
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Settings of FP7 MC Unit

B EtherCAT communication

Parameter name Default Description
EtherCAT communication 500 Select the EtherCAT communication cycle.
cycle (us) 500 / 1000 / 2000 / 4000 (us)

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

Control method No. of used axes Setting value
Up to 16 axes From 500 [us]

Single axis control

Interpolation control Up to 32 axes From 1000 [us]
Up to 64 axes From 2000 [us]
Up to 16 axes From 1000 [ps]

Synchronous control Up to 32 axes From 2000 [ps]
Up to 64 axes From 4000 [us]

B Debug function
Parameter name Default Description

The operation of packet monitor request flag of EC(EtherCAT)
communication is set.

EC packet monit_or Disabled Disabled Packet mon‘itor is not executed when the EC
request flag setting packet monitor request flag turns ON.

Packet monitor is executed when the EC

Enabled packet monitor request flag turns ON.

The operation of the EC (EtherCAT) packet monitor when FP7
MC Unit is powered on is set.

Exec_:ute EC Packet Not executed Not executed EC packet monitoring is not executed after
Monitor after Power ON the power turns on.

EC packet monitoring is executed after the

Executed
power turns on.

P/ A + REFERENCE

e For details of "EC packet monitor" function, refer to "13.9 EC Packet
Monitor Function”.

5-4



5.2 Axis Parameter Settings

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
home input and limit input, are set by CMI. The following procedure is explained on the
condition that CMI has already started.

1.’
* PROCEDURE

1.

The "Axis parameter settings" dialog box is displayed.

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

Control Motion Integrator
File  Edit

View Qnine Debug Parameter Help

ST AN S N O

Project tree

- B x

- Project[Untitied]
;- Avis setting
t}‘ous change setting

- Synchronous parameter settings

Axie 1
Axis 2
Axis 3
Axis &

|- Cam pattem settings
#-Postioning table settings

|- MC common settings

+- EtherCAT communication seftings

Pputee ]

[ o=

Awsparmetersetings x|

5:pulse

1|

a[

0: CW direesion £

N: Dissbled

S: Standard

i:Mormal Close (8 comtact]

B oo ciose @ conn

1:Normal Close (8 comtact)

B o ciose & oo

Softwaze limiv setting

N: Dissbied
¥: Dissbiea [~
¥: Dissbied ]

2147883647

N: Dissbled
N: Dissbled

N: Dissbled

Mmeilisry output sscting

2147283640

¥ vor use ¥ vor use
10
o]

or 22 veme

20000

¥: Disabled N: Disaviea
0.0

¥: Disabled @ 5 o
sa00

07005 mevhod 1 (Sased on fron [ 0700 mevhod & (Sased ¢

0:Normal Open (%

0:Normal Open (2

»

Guidance

Enter a comment within one-byte 256 characters.
Imgossible to write to PLC.

~Tx

| (Communieations destnation:Own unit - Siot No.0 | wum

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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5.2.2 Axis Parameters (Basic Setup)

B Basic setup
Parameter name Default Description

Arbitrary comments can be input. However, they cannot be

Comment Blank written into the unit.

The number of repetitions of positioning control is set.
Range: 0 to 255 (times)

The units for specifying position command values and speed
command values are set.

. . ) P: pulse

Unit setting P:pulse M: um [Min 0.1], M: pm [Min 1]

I: inch [Min 0.00001 inches]. I: inch [Min 0.0001 inches ]

D: degree [Min 0.1], D: degree [Min 1]

Positioning repeat count | 0

Number of pulses per 1
revolution Only when the unit is set to um, inch, or degree, the pulse
Movement per 1 number and movement amount per rotation are set.
revolution
0: CW direction +: Set the direction that an elapsed value is + as
CW/CCW direction 0: CW direction CW.
setting + 1: CCW direction +: Set the direction that an elapsed value is +
as CCW.
When using the home return function using the limit switches or
Limit switch N: Disabled using the limit stop function, select "A: Enabled".

N: Disabled, A: Enabled

When the arrangement of the connected "limit +" and "limit -" is
opposite to the input state loaded to the unit, select "R: Reverse
connection".

S: Standard, R: Reverse connection

Limit switch connection S: Standard

Limit + Switch logic 1: Normal Close | Select the input logic of the limit swtiches.
Limit - Switch logic (B contact) 0: Normal Open (A contact), 1: Normal Close (B contact)

Y oo

e In FP7 MC Unit, CW refers to the rotating direction with a count increase
and CCW refers to the direction with a count decrease. Therefore, limit input
in the CW direction is limit + input and that in the CCW direction is limit -.

e In the system using FP7 MC Unit, limit switches are connected to the
general-purpose inputs (SI-MON3 and SI-MON4) of Servo Amplifier 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 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 the servo
amplifier A5B side is reflected as is.

5-6



5.2 Axis Parameter Settings

5.2.3 Axis Parameters (Options)

These parameters are set according the used functions.

B Software limit setting

value

Parameter name Default Description
Software limit (Positioning N: Disabled
control)
Software limit (Home Select whether to enable or disable the software limit when
return) N: Disabled executing the positioning control, home return or JOG operation.
N: Disabled, A: Enabled
Softwe!re limit (JOG N: Disabled
operation)
?;E\évare limit Upper limit 2147483647
— — Set the upper or lower limit of the software limit.
Software limit Lower limit 2147483648

B Auxiliary output setting

value (rpm)

Parameter name Default Description
Select the operation mode of auxiliary output contact and
Auxiliary output mode N: Not use auxiliary output code.
N: Not use, W: With mode, D: Delay mode
Auxiliary output ON time Set the time period that auxiliary output contact is ON.
10 .
(ms) Range: 0 to 255 ms
Auxiliary output Delay 0 Wther: usw;g t?e delay mode for the auxiliary output, specify the
ratio (%) ratio to output.
Range: 0 to 100 %
B Monitor setting
Parameter name Default Description
Movement check Select the operation when exceeding the movement amount
operation 2: None automatic check threshold.
P 0: Error, 1: Warning, 2: None
Set the threshold for the movement amount automatic check
Movement check value :
(pulse) 10000 operation.
Range: 0 to 65535 pulses
Monitor error Select the operation of FP7 MC Unit when the torque value of the
- Torque iudament N: Disabled amplifier is monitored and exceeds the judgement value.
que judg N: Disabled, E: Enabled (Error), W: Enabled (Warning)
Monitor error .
) . Set the torque judgement value.
((;S)rquejudgment value 500.0 Range: 0 to 500.0 (%)
Monitor error Select the operation of FP7 MC Unit when the actual speed of the
- Actual speed iudaement N: Disabled amplifier is monitored and exceeds the judgement value.
peed judg N: Disabled, E: Enabled (Error), W: Enabled (Warning)
Monitor error .
- Actual speed judgement 5000 Set the actual speed judgement value.

Range: 0 to 5000 rpm

¢ REFERENCE

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

Return setting code

0: DOG method 1

Select the pattern of home return.

0:DOGmethod 1 (Based on front end + Z phase)

: DOG method 2 (Based on front end)

: DOG method 3 (Based on back end + Z phase)
: DOG method 4 (Based on back end)

: Limit method 1 (Limit signal + Z phase)

: Limit method 2 (Limit signal)

: Z-phase method

: Stop-on-contact method 1

: Stop-on-contact method 2 (Stop-on-contact + Z phase)
: Data set method

ONOONPARWON =

Home position

Normal Open

Select the near home input logic.
Normal Open (A contact)

proximity logic (A contact) 1: Normal Close (B contact)
This parameter is used for selecting the stop-on-contact method
Stop-on-cotnact as the home return method. It is regarded as a criterion for
torn ‘Le value (%) 100 judging the home return once the torque value of the servo
a ° amplifier exceeded this set value by the stop-on-contact.
Range: 0.0 to 500.0 (%)
This parameter is used for selecting the stop-on-contact method
as the home return method. When using the stop-on-contact
Stop-on-contact 100 method, it is regarded as a criterion for judging the home return
judgment time (ms) 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)
0: Limit (-) Select the operation direction of home return.
Return direction T 0: Elapsed value decreasing direction (Limit - direction)
direction : . - A i
1: Elapsed value increasing direction (Limit "+" direction)
Return acceleration 100 Set the acceleration time when performing the home return.
time (ms) Range: 0 to 10000 (ms)
Return deceleration 100 Set the deceleration time when performing the home return.
time (ms) Range: 0 to 10000 (ms)
Set the target speed when performing the home return.
Return target speed 1000 Range: 1 to 32767000
Set the creep speed to search the home position in the home
Return creep speed 100 return operation.
Range: 1 to 32767000
Set the home coordinates to be set after the completion of the
Home coordinates 0 home return.

Range: -2147483648 to +2147483647

B oo

e Itis recommended to select "Normal Open (A contact)" for "Home position
proximity logic"”. The input logic selected on Servo Amplifier A5B is
reflected as is.
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5.2 Axis Parameter Settings

B JOG operation setting

Parameter name

Default

Description

Acceleration/deceleration
pattern setting

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

Set the acceleration time when performing the JOG

(ms) 100 operation.
Range: 0 to 10000 (ms)
JOG deceleration time 100 Set the; deceleration time when performing the JOG
(ms) operation.
Range: 0 to 10000 (ms)
JOG target speed 1000 Set the target speed for performing the JOG operation.

Range: 1 to 32767000

JOG operation - Inching
movement

Set the movement amount when starting JOG inching
operation.
Range: 1 to 2147483647

B Stop function setting

Parameter name Default Description

Emergency stop 100 Set the deceleration time at the time of emergency stop.
deceleration time (ms) Range: 0 to 10000 (ms)

Limit stop deceleration 100 Set the deceleration time at the time of limit stop.

time (ms) Range: 0 to 10000 (ms)

Error stop deceleration 100 Set the deceleration time at the time of error stop.

time (ms)

Range: 0 to 10000 (ms)

B J-point operation setting

Parameter name

Default

Description

Operation setting code

0: Linear acceleration/
deceleration

Select the acceleration/deceleration pattern when
performing the J-point control

0: Linear acceleration/deceleration

1: S-shaped acceleration/deceleration

Acceleration time (ms)

100

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

Deceleration time (ms)

100

Sets the deceleration time when performing the J-point
control.
Range: 0 to 10000 (ms)

Target speed

1000

Set the target speed when performing the J-point
control.
Range: 1 to 32767000

¢ REFERENCE

e For details of the home return operation, refer to "11 Manual Operation
(Home Return)".

o For details of the JOG operation, refer to "10 Manual Operation (JOG

Operation)”.

¢ For details of the stop functions, refer to "12 Stop Functions".

e For details of the J-point control, refer to "8.1.5 Setting and Operation of J-
point Control".
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5.3 Positioning Table Setting

5.3.1 Construction of Positioning Tables

Positioning tables are assigned using CMI. The following procedure is explained on the
condition that CMI has already started.

B Positioning table setting screen of CMI
e Sheets are divided for each axis, and 1000 tables ranging no. 1 to no. 1000 can be set.
¢ By double-cliking an arbitrary axis of the project tree in CMI, the positioning data table opens.

¢ When setting the interpolcation 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 =3I
File Edt View Onine Debug Parameter Help
DEH¥Y L@ Kk P L 4
Project tree = W'X| / Axis parameter setting x | Positioning x T
= Project[Untitied]
Auis settin - Operation pattern Centrol method 1st exis (1) Movement amount Acceleration/decelerationy
B 9 -
Axis change setting 0| L: Linear
Auxis parameter setting 0| 1: Limear
- Synchronous parameter setting o T Linear
{-Cam pattern sefting
- Positioning table sefting 0| L: Linear
Wos 1 0| Lt Linear
- Adis 2 0| Lt Linear
|- Adis 3 0| Lt Linsar
s 4 0| L: Linear
s 5 0| L: Linear
- Ais B
[ acds 7 0| Lt Linear
| Avis 8 0| Lt Linear
- Axis O 0| Lt Linear
—Auds 10: 0| I: Linear
—ﬁ‘s:‘z'_ 0| Lt Linear
_Mlz b o] 1: Linear
Caco e o] 1: Linear
| Auis 15: 0| Lt Linear
0| L: Linear
0| Lt Linear
- 0| Lt Linear
Ve 2 0| Lt Linear 5
—V-axis 5 —— »
- V-axis 6 Axis 1 [Aods 2| Avis 3 [ Avcs 4 [ Avis 5 | Axis 6 Auis 7 [ Ais 8 | Axis 0 [Axis 10 Axis 11 Auis 12 [ Audis 13 [ Axis 14| Axis 15[ Axis 16 | V-axis 1 | V-axis 2 [4][+]
| Veaxis 7: -
L veanis 8:
Guid X
|- M common setting vidance A
B EtherCAT communication seting || Select ffom E: End point control, C: Continuance point control, P: Pass point control, and J: Speed point control
| [Desfination-Own unit - Siot No | wum

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

P/ A + REFERENCE

e For details of each control, refer to "8 Automatic Operation (Position
Control)".
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5.3 Positioning Table Setting

B Setting items (Common)
FEETE DL Default Description
name
. . . Select one from the following operation patterns.
Operation pattern E: End point E: End point, C: Continuance point, P: Pass point, J: Speed point
Control method I: Increment Select the cont_rol method.
I: Increment, A: Absolute
1 . Input the movement amount (position command value). The movement
st axis (n) . e )
amount depends on the unit system specified in the parameter settings.
Movement 0 . . ;
amount Axis numbers are displayed in (L).
Range: -2147483648 to 2147483647
Accelerat_|on/ L: Linear Select the acceleration/deceleration method. L: Linear, S: S shape
deceleration type
,(An?gizleratlon time 100 Set the acceleration time. Range: 1 to 10000 (ms)
(Drsé:)eleratlon time 100 Set the deceleration time. Range: 1 to 10000 (ms)
Target speed 1000 SeF Fhe target spged. Range: 1 to 32767000
Unit: pps, um/s, inch/s, rev/s
Set the time from the completion of the positioning instruction in theE-point
Dwell time [ms] 0 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.
Auxiliary outout 0 Set the auxiliary output code. When the auxiliary output is set to be enabled
ry oulp in the parameter settings, the auxiliary output code specified here is output.
c Arbitrary comments can be input for each table. However, they cannot be
omment - . h .
written into the unit.
B Setting items (Additional items for 2-axis interpolation)
FEETE DL Default Description
name
0: Linear Select one from the following operation patterns.
Interpolation (éom osite 0: Linear (Composite speed), 1: Linear (Long axis speed), S: Circular
operation s eedp) (Center piont/CW direction), T: Circular (Center point/CCW direction), U:
P Circular (Pass point).
1st axis (L)
Movement 0
amount
1st axis (L) 0 Input the movement amount (position command value). The auxiliary point
Auxiliary point is input for hte circular interpolation.
2nd axis (m) The axis numbers allocated to interpolation groups are displayed in (L) and
Movement 0 (m) in the ascending order from the smaller number.
amount
2nd axis (m) 0
Auxiliary point




Settings of FP7 MC Unit

B Setting items (Additional items for 3-axis interpolation)

FEIETIEE Default Description

name
Select one from the following operation patterns.
0: Linear (Composite speed), 1: Linear (Long axis speed), A: Spiral (Center
point/ CW direction/1st axis movement), B: Spiral (Center point/CCW

Interpolation 0: Linear direction/1st axis movement), C: Spiral (Center point/CW direction/2nd axis

o ergtion (Composite movement), D: Sprial (Center point/CCW direction/2nd axis movement), E:

P speed) Spiral (Center pont/CW direction/3rd axis movement), F: Spiral (Center

point/CCW direction/3rd axis movement), L: Spiral (Pass point/1st axis
movement), M: Spiral (Pass pont/2nd axis movement), N: Spiral (Pass
point/3rd axis movement)

1st axis (L)

Movement 0

amount

1st axis (L) 0

Auxiliary point

f/lnt;jvzr):?ergin) 0 Input the movement amount (position command value). The auxiliary point

amount is input for hte spiral interpolation.

2nd axis (m The axis numbers allocated to interpolation groups are displayed in (L), (m)

ax ( ) 0 and (n) in the ascending order from the smaller number.

Auxiliary point

3rd axis (n)

Movement 0

amount

3rd axis (n) 0

Auxiliary point
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5.3 Positioning Table Setting

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 (JOG positioning
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.

o 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 (speed
change 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 E point
table table table )
. » Time
T T t [ms]
Start Stop

Positioning™ x |

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

5.4.1 Synchronous Parameter Settings

Parameters required for the synchronous control are assigned using CMI. The following
procedure is explained on the condition that CMI has already started.

\./
¢ PROCEDURE

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

The synchronous parameter dialog box is displayed.

Control Motion Integrator
File Edit View Online Debug Parameter Help

DEEHMNS @, M P, de ¢
Project tree v & x ’svm:nmnous parameter AXis 1* x

o Axis sefting
- SYNChronous parameter settings Axis

[ Axis 2 7 Synchronous master axis
| Axis 3:
- Auis 4
[ e s Deceleration stop time
| Avis & Use
- Axis 7

| Axis 8 Electronic gear setting
Gear ratio denominator
| Auis 0.

Basic Setup eleration stop method Linear deceleraticn

Gear ratio numerator

| Axis 10: Gear ratio change time
- Auds 11 Use

- Axs 12
- Ads 13:
| Axis 14 Clutch ON edge sslection

Clutch ON trigger type

- Ais 15 Clutch ON method
A 16
Lv-avis 1
s 1]
- Cam pattern settings Cluteh secting
- Posttioning table settings
- Ads 1

- Auis 2

[ Axis 3 Clutch OFF method

- Auis 4 Clutch OFF slip meshod
|- Auis 5
|—Axis 6: ————————1
[ e 7 Clutch OFF slip curve selection Limear

L Auis 8
| Axis 9
|- Asis 10
—Axis 11:
|- Axs 12: Select the axis and master axis to synehronize.

|- Axis 13; Please select from the following.

| Axis 14 | | | No synchronous master, Axes 1 to 64, Virtual axes 1 to 32

Clutch OFF slip time

Guidance

|- Auis 15:
- Axis 16:
Lveavis

I[e destination-Own unit - Siot No

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

B

e 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 Synchronous Parameter and Cam Pattern Settings

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.

\-
* PROCEDURE

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

The cam pattern setting dialog box is displayed.

Control Motion Integrator Fea ==

Fie Edt View Onine Debug Parameter Help
DEEMSY a, e, ¥ de 2

Project tree v ®X| cam pattern settings x
= Project{Untitied]

s setting Resolution|| 1024 Number of cams that can be set B4 Number of settable ad]
justmentdata | 1000 [7]/\ Displacement [] S\ Speed [] .\ Accek
Synchronous parameter setings |
cam—
Positoning table settings
100%

MC common setfings Add |

EtherCAT communication setings

Interval — [ I ) Displacement

Guidance S

[ Gesfination.Own unit - SIot No.0] [Offine] | NUM

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

oo

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 Setting".
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5.5 Confirmation of Setting Contents

5.5.1 Check on Parameter Data

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

-
* PROCEDURE

1. Select "Debug" > "Check 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  [meas) Control Motion Integrator =
-'- [ v | Error oocurred in the following EtherCAT communication setting.
.:0] No error occurred. L4

Slave setting is not made.

2. Press the [OK] button.

The screen returns to the editing screen of CMI.

5.5.2 Comparison of Parameter Information

The following items can be verified using CMI.
e Verifying the data being edited with saved cmi files
e Verifying the data being edited with the unit memory (RAM) data in the unit

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

e
+ PROGEDURE

1. Select "Debug" > "Compare" > "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 selection" dialog box is displayed.

2. Select a target (file or unit) to be verified, and press the [OK] button.

The verification result is displayed.




5.5 Confirmation of Setting Contents

(In normal state)

(In abnormal state)

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

-Verification content

MC common setting - Matched

Axis information - Matched

Positioning data - Matched

Synchronous parameter - Matched

‘ Parameter data - Matched
‘ Cam pattern - Matched

‘ Verification result - Malched

Verification result ==

Verification target: C:¥FP7CMITest¥FP7MotionCentrelUnitTestProgram.crr

-Verification content

‘ MC common setting - Matched |

‘ Axis information - Matched |

‘ Farameter data - Matched |

‘ Synchronous parameter - Matched |

‘ Cam pattern - Matched |

Close

Close

3. Press the [Close] button.

The screen returns to the editing screen of CMI.

B’KEYPGNTS

e When selecting "Unit" for the verification target, the contents of the unit
memories (RAM) in the unit are verified. The contents of the FROM in the
unit may not match the contents of the unit memories (RAM).
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5.6 Transfer of Parameters

5.6.1 Writing Parameters to Unit

The set parameter information is downloaded to the memory of FP7 MC Unit. The following
procedure is explained on the condition that CMI has already started.

-
‘PROCEDURE

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

A confirmation message is displayed.

Download to Unit [==3w]

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

[ Select Slot | [ Communication setfings |

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

! . (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.

o= ) m

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

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

Control Motion Integrator 3

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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5.6 Transfer of Parameters

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 =5

[0:. FROM writing completed successfully. .:0} Downlead 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 £3

i Download to the unit completed successfully,
# . The mode of PLC will be changed te RUM from PROG. Continue?

[ v || Mo

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

B o

* NOTES

Execuitng "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 the unit and used as data during
operations. However, when the power turns on again, they are overwritten
by the parameters written into the FROM.

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

——e Power supply

EthercAT="

[
o]

c
P |

S
Power supply for I/0 S

3

I
G
T

b ot
< >
1
Over limit D 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|0

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 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 Procedure for Turning On the Power

6.2 Procedure for Turning On the Power

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.

1"
* 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.
6.2.2 Procedure for Turning Off the Power

-
* PROCEDURE

1. Check to make sure the rotation of the motor has stopped, and then turn off
the power supply for the PLC.

2. Turn off the power supply for the servo ampilifier.

Turn off the power supplies for the input and output devices connected to
the PLC.
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6.3 Checking While the Power is ON

6.3.1

Items to Check When the Power is ON

System configuration example

Check each item in the following four major steps.

— — —

. EthercAT
] iyl

& =

]

C

,a__j Over limit

; Over limit

] switch

switch

Near home
switch

o

B Items to check after turning

Ao

on the power

moving distance.

No. Item Description
Checking the Check if the communication between P7 MC Unit and Servo Amplifier is
@ communication state 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 switch. Check
by the PLC unit 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
@ inout 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.
Checking the rotation, . . L . . .
@ moving direction, and Check the rotation, moving direction and moving distance by performing

JOG operation or positioning operation.
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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 ampilifier is loaded to the
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
CMIL.

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.
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6.3 Checking While the Power is ON

6.3.4 Checking the Operation of Near Home Switch

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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Data Transfer to MC Unit and Test Operation

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 EI

| Model | 16-axis type FP7 Motion Contral Unit

Lxiz [Groupl Axis 1[Group 1] &Axis 2 [Group 1]
Revisieon
Station address 1

3 4

Connection status During stop During stop During stop During stop
Servo ready

Home position proximity Promimity: OFF QOFF |  Droximity:

_— e o
Limit — OFF OFF

| FROM write count | 2
I Firmware version I 01.00
I Hardware version I 01.00

Close
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6.4 Monitor Function of CMI

B Monitoring item

Item

Description

Related
page

Revision

Indicates the revision number of Servo Amplifier A5B.

Station address

Indicates the station address of Servo Amplifier A5B allocated to each
axis.

Connection status

Indicates the connection status of each axis.
Not connected / During stop / During operation / Warning occurs / Error
occurs

Servo ready

Indicates the servo ready status on the servo amplifier side.
Ready (Green): Indicates that the servo is ready.
Off (White): Indicates the servo is off.

Home position

Indicates the status of the near home input (HOME).
Near home (Green): Indicates the input is valid.

proximity Off (White): Indicates the input is invalid.

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

b e

e The input logics of the near home, limit + and limit - depend on the settings
of Servo Amplifier 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.

FETETTEET Selection Description
name
Indicates the POT/NOT status of Servo Amplifier A5B.
. N: Disabled Limit +: POT (CW over-travel inhibit input)
Axis parameters Limit -: NOT (CCW over-travel inhibit input)
- Basic setup - —
- Limit switch Indicates the SI-MON3/SI-MON4 status of Servo Amplifier 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.

\./
¢ PROCEDURE

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

The data monitor dialog box is displayed.

Data monitor EI @

| 1
BAxis [Groupl Axis 1[Group 1] Bxis Z[Group 1] Bxi

Control mode Positioning control Positioning control Positionin

Synchronous master axis e -
Synchronous cutput | ———=

Synchronous state (S e et —

Table number executing 1 1
Ruxiliary output code o o
Bepeat count current walue o o
Bepeat count o o

Current walue -1& [

Unit conversion current waluoe -1& pulse & pulse
Deviation o o
Torgue wvalue (%) o o
BArtual speed (rpm) o o

Lwi=z state During =top During =top During

Error code et -

Clear errors I Clear errors l Clear ¢

Warning code | A e —_—

Clear warning I Clear warning l Clear +

« »

Close

E‘KEYPOINTS

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.

e The difference between the value of the position specified in FP7 MC and
the value of the position fed back from Servo Amplifier 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 Rk
page
Displays the control mode.
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
axis. 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
OL)J/t 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.
13.3 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.

13.4 Current
Value Update

13.5 Home
Coordinates

Deviation

The difference value between the value of the position specified in FP7 MC
Unit and the value of the position fed back from the amplifier is stored.
In the case of virtual axes, "------ " is displayed.

Torque value
(%)

Displays the current value of the torque value.

Actual speed
(rpm)

Displays the current value of the actual speed.

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.




Data Transfer to MC Unit and Test Operation

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 Metion Integrator 29

& Tool operation will be activated.
@' Are you sure?

e %]

2. Press the [Yes] button.

The "Tool operation” dialog box is displayed.

Tool operation @

| Tool operation progress |

Servo ONIOFF...

Home return...

JOG operation...

| |
| |
( Bosioring. |
| |
| |

Teaching...

[ Exit |




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 manually like JOG operation, and reflects the resulting positioning address on

the data editing screen.

B o

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 cancelled 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 |

[JALL

m Lxisz 1[Greup 1]

[ |axis 2iGroup 11 OFF Change ON/OEF
[ |zxis 3 OFF Change ON/OFF
[0 |zxis 4 OFF Change ON/OFF

Change ON/OFF

(E=3 ECE ===

Selected axis ON
Selected axis OFF

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

The state is switched between servo lock and servo free.

Servo ON/OFF

Tool operation progress |

[JALL

[ |axis 1iGroup 11 CH
[ |axis 2iGroup 1] CH
[ |axis 3 o | Change ON/OFF

(=] = sl

Selected axis ON
Selected axis 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.

-
¢ PROCEDURE

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

The "Tool operation" dialog box is displayed.

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

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

Tool Operation - JOG Operation

Tool operation progress

Axi=s [Groupl Axis 1[Group 1]

Synchronous master axis

Synchronous ocutput

Synchronous state

Current wvalue -1&

Bxig Z2[Group 1]

Current walues update I Current valus update I Current walue updat

Unit pulse pulse pulse
Deviation 1]
JOG terget speed 1000 1000 10
Change I Change l Change
Inching movement 1
Changs I Change l Change
Inching D D
+ | + | +
- | 1
hxi=s state During stop During stop During stop
Error code - - -
Clear errors I Clear errors l Clear errors
Werning code ———————= ———————— ————————
Clear warning I Clear warning l Clear warning
Speed rate 100 % 100 % 100 %
Change Speed Rate I Change Speed Rate l Change Speed Rate

4

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

oo

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

o If awarning occurs in FP7 MC Unit, click [Warning clear] to clear the
warning.

B ltems of dialog box

Item Description elEiE)
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 - : for Master
; follows is displayed. Example) When the second axis has been set as a slave
master axis . A S o ; . and Slave
axis for the master of first axis, "1 axis" is displayed in the column of 2 axis. 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.
Svnchronous Gear, Clutch, Cam 9.1
OL)J/t 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.
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.

13.4 Current
Value Update

The units of position for each axis specified in the parameter settings are

Unit displayed.
Deviation The difference value between the value of the position specified in FP7 MC
Unit and the value of the position fed back from the amplifier is stored. For
(pulses) . . .
virtual axes, [---- - - ] is always displayed.
JOG target Monitors and displays the target speed in the JOG operation. Click [Change] 10.1 Setting
speed to change the target speed for the JOG operation. and
Inching o ‘ Operation of
movement The inching movement amount is set. Home Return
Inching Check the box for performing the inching operation. ;gas Setting
JOG [+] Click [+] to perform the forward rotation of the JOG operation. Operation of
- - - JOG Inching
JOG [] Click [-] to perform the reverse rotation of the JOG operation. Operation
Displays "During operation" or "During stop".
Axis state Displays "Error occurs" when an error occurs.
Displays "Warning occurs" when a warning occurs.
Displays the latest error code when an error has occurred.
Error code

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.

Speed rate

The target speed of the JOG operation specified 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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6.5.4 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.

-
¢ 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 - Home Return EIIEI

Tool operation progress

Lxis [Groupl Axis 1[Group 1] Axis Z2[Group 1] Axris 3

Synchroencus master axis ———————— ———————— | e

Synchronous ocutput - B

Synchronous state ————————

Current wvalue -1& &
Home coordinates I Home coordinates I Home coordinates
Unit pulse pulse pulse
Deviation [al [al
Home return mode DOG method 1 DOG method 1 DOG method 1
Start I Start I Start
Lwis state During stop During stop During stop
Error code - B
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
k

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

oo

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

o If awarning occurs in FP7 MC Unit, click [Warning clear] to clear the
warning.

o This dialog box cannot be closed during the operation.

B Items of dialog box

Current value

Item Description elEiE
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 :
Synchronous foll is displaved. E le) When th d axis has b t | for Master
master axis ollows is displayed. Examp 9) Nhen the second axis has been set as a slave 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
dipslayed.
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.
Displays the current value after the unit system conversion. Click [Home 13.5 Home

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

Coordinates

The units of position for each axis specified in the parameter settings are

Unit displayed.
Deviation The difference value between the value of the position specified in FP7 MC
(pulses) Unit and the value of the position fed back from the amplifier is stored. For

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

Home return
mode

Displays the content of the home return setting code registered in the
positioning setting data.

Start/Stop

Executes 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.

Speed rate

The target speed of the home return specified 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.

N
¢ 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@
Axiz [Groupl Axis 1[Group 11 [ Axis 2 [Group 11 [ Bxis 3
synchronous masver axis [T p—
Synchronous ocutput ———————— ———————— ————————
Synchronous state —————— —————— ———————
Repest count current wvalue Q 0
Bepeat count o o

Change [ Change [ Change
Current value -1l& Bl
Current value update | Current value update | Current value up|
TUnit 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 ——————— — e
Clear erzors [ Clear erzors [ Clear erzors
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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H Items of dialog box

Item Description Rk
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 . . WA i A i . 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 dipslayed.
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.
Sjr‘::r?tt \f:ltgt 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.

13.4 Current
Value Update

The units of position for each axis specified in the parameter settings are

Unit displayed.
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.

Speed rate

The target speed specified 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.

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 cofniguration data written in the FROM within FP7
MC Unit.
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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.

v

2™ ¢ PROCEDURE
1.

Select "Online" > "Tool Operation" from the menu bar.
The "Tool operation" dialog box is displayed.
Select "Teaching" from the tool operation dialog box.

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

Tool Operation - Teaching E@
Tool operation progress

Axis [Groupl Ixis 1[Group 1] Zxis 2[Group 1] Exis 3

e - |

Synchronous output  [EEEEEEEEEEEEEE ——— | o

Synchrencus state RS ———————— e

Current value -1¢ 3

Current value update | Current value update | Current value updat

Unit pulse pulse pulse

Deviation Q 1

JOG target speed 1000 1000 10
Change | Changs | Change
Inching movement 1 1
Changs ] Changs I Changs
Inching O O
+ | + | +
_ ] _ I _
1 1
Teaching 1 Teaching | Teaching
During step During stop During step
Error cade | B I ———
Clear errors | Clear errors I Clear errors
Warning code  |— [ —
Clear warning | Clear warning | Clear warning
Speed Tate 100 % 100 % 100 &

Change Speed Rate | Change Speed Rate | Change Speed Rate
»

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.

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

Synchronous and Asynchronous.

Item Description Rk
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 . ) WA i A e . 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 dipslayed.
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

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.

13.4 Current
Value Update

The units of position for each axis specified in the parameter settings are

Unit displayed.

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. 101 Settin
speed Click [Change] to change the target speed for the JOG operation. ana 9
JOG [+] Click [+] to perform the forward rotation of the JOG operation. Operation of
JOG [-] Click [-] to perform the reverse rotation of the JOG operation. Home Retum

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.

Speed rate

The target speed of the JOG operation specified 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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oo

o 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.

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.

o This dialog box cannot be closed during the operation.

6-25



Data Transfer to MC Unit and Test Operation

6-26



[

Creation of User Programs



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).

e For various controls, the

processes of reading flags from unit memories (input control area)

and wriithg operation results to unit memories (output control area) are created as programs.

¢ 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).

Wl D:¥FP7MCSample.fpx - FPWIN GR7S - [A7) (x) &)

DEHEHS
Project tree
%o | Display P& Engiish [+
©-@g PLCIFP7 CPS41E]
. 4* FP7 configuration
i-4F CPU project comment
24 /O comment list
= Block comment list
©-Bg Program block (PB-501 steps)
g Change executicn order
i-.mg Initial execution type
508 Scan execution type
{ gt 1:Input (x) Control (201 steps)
T8 2: Servo ON/OFF Control (13 steps)
o 0 3! Start enabled control (7 steps)
T8 4: PasitioningControl (42 steps)
08 5 J0GOperation (67 steps)
o 0 6 HomeReturn (8 steps)
i 4?8 7:Output (y) Control (163 steps)
i..0@ Constant period execution type

@ Project Edit Find/Replace(s) Comment View Convertid) Online Debug Tools Options Window Help

P e R R A == - |

[E=3 =R |

— || &=]f %]

SE A AN He @ -
[ - 201 [ - [pisplay comments [Engish = | 1/0 comment

1 e =

Irput (¥} control area
77T ST ST T

deis connect fon conf | rmat {on

9 BT Hon
I I} [ . R
[ m— | [avwrus [ st:ounooss [ s1:mammsa| o |

First scan Lirk estab 1-16 G 43-64 4
| OFF | ishment onnect ion onnect ion

Bervo lock annunciation

4 | smie
|
0l l— |
First scan
| oF

oo

| L

1T
Lirk estab
| ishment

} BEMY. LS ‘ SI:UMUUUEA‘ S\:UMHHHSD| WR110 +
1-16 -
Servo lock Servo lock

Busy annunciation

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 annunciation flag, busy flag,
error annunciation flag

Servo control

Ouputs 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

H 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.

SR1I4 )§1 OIO

_|

Axis 1 Servo OFF

— i { BKMV.US |s1 UM00086 [S1: UM00089| WR106 H
; 1-16 4
1stscan OFF _ Link Connection Connection Connectlon
Establish- confirmation confirmation confirmation
ment |1 BKMV.US |s1 UM0008A|S1 UMO0008D| WR110 H
Servo lock Ser?/o lock Servo lock
annunciation annunciation annunciation
L BKMV.US [s1:UM000BA[S1:UM000BF|  WR158 H
1-16 Virtual 17-32 1-16
o | Error occurrence  Error occurrence  Error occurrence [
R100 R1 1(|)0 R4060
— —oF /1 O
Servo ON Axis 1 Servo Axis 1 Servo
lock ON t
R4| 060 annunciation reques
Axis 1 Servo
ON request
R101 R11(|)0 R4120
— —oF > | O
Servo OFF Axis 1 Servo Axis 1 Servo OFF
lock
R4120 annundiaton

Positioning start  Positioning start  Positioning start

X100 X104 R1060 R1100 R1580 R110
| | /I | | | ] | )
| 171 || LI 171 U
Link Tool Axis 1 Axis 1 Axis 1 Error Axis 1 Start
=] Establish- operation Connection ~ Servolock  occurrence enabled flag T
ment confirmation annunciation
R120
— DF ) { mvus | DbpT110  [s1:umo0990H
Position control Position Axis 1 Position
start control control starting table
R120 R110 R1160 starting table R4180
— —oF | O
Position control Axis 1 Start | Axis 1 Busy Axis 1
stali\t)41 80 enabled flag | annunciation Positioning Start
| |
I
Axis 1
_l_Positioning Start
T SR14 X100 C
I |} [ BKMV.US | WR406 | WR409 [s1:umoo186H
1st scan OFF Link 1-16 49-64 1-16
Establish- Servo ON Servo ON Servo ON
ment L TBKMV.US | WR412 | WR415 [s1:umo018CH
1-16 49-64 1-16
Servo OFF Servo OFF Servo OFF
— BKMV.US | WR418 | WR423 [S1:UM00192[
1-16 Virtual 17-32 1-16
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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:umo0086[S1:UM00089]  WR106 H
1st scan Link gl-gr?nectipn ?Do-nnectipn
OFF establish- confirmation confirmation
ment { BKMV.US |S1:UM0008A|S1:UM0008D|  WR110 H
1-16 49-64
Servo lock Servo lock
annunciation annunciation
—— BKMV.US |s1:UM00090]S1:UumM00095]  wWR116 H
1-16 Virtual 17-32
Busy o
annunciation annunciation
—— BKMV.US |[S1:UM00096[S1:UM0009B] WR122 H
1-16 Virtual 17-32
Operationdone ~ Operation done
—— BKMV.US [s1:um0009C|s1:UumM000A1]  WR128 H
1-16 Virtual 17-32
- (] Home return Home return (]
—— BKMV.US [s1:Um000BA[S1:UM000BF| WR158 H
1-16 Virtual 17-32
Error occurrence  Error occurrence
—— BKMV.US [s1:umo00co[s1:umooocs| wR164 H
W X \v/\}rtual17-32
A occurence oceurence A

N

e For details of the configuration and contents of input control area, refer to
"15.4.1 Configuration of Input Control Area" and "15.4.3 List of Input Control
Area Functions™.
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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).

o 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 geessasasiesisisisisisistsssnsase
— | ['BKMV.US [S1:UM0008A[S1:UM0008D] WR110 H
1st scan Link 1-16 49-64 1-16 @
OFF establish- Servo lock Servo lock Servo lock H :
= ment annunciation annunciation annunciation [::l
R100 R1100 R4060 g ——
— —~ oF /1 O
Servo ON Axis 1 Servo Axis 1 Servo
R4060 anndﬂz:(ation ONrequest
Axis 1 Servo
ON request H @
R101 R1100 R4120
— | oF O
Servo OFF Axis 1 Servo Axis 1 Servo
OFF
R4120 annunciation
Axis 1 Servo essesssssesscsscrssnsscsscsssrsnned
—AoFF cA
SR1 4 X1 OO ...................................
I | | [ BKMV.US| WwRr406 | WwR409 [s1:UM00186}
1st scan Link 1-16 49-64 1-16 ;
OFF establish- Servo ON Servo ON Servo ON :
ment request request request @
———— BKMV.US | wr412 [ wRr415 [s1:umo018CH
1-16 49-64 1-16
Servo OFF Servo OFF Servo OFF
request request request bt
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 annunciation UMO0018A | UM0018B | UMO0018C | UMO0018D - -
Servo ON request UMO00186 UM00187 UM00188 UMO00189
Servo OFF request UMO0018C UMO0018D UMO0018E UMO0018F - -

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

bit no.

15 87 0
HEEENENEREERREER

AXISNO. 16 © ¢ ¢ ¢ ¢ Q S o o ¢ ¢ o o 1
e2524 0 o o o o 017
©4140e o o o o 33
e5756e o o o o 49

320 ¢ 0 0 o
A8 e o o o o
G4 e o o o o
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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).

7.24 Each Control Programs

SR14 X100
— | [ BKMV.US [s1:Um00086]Ss1:UM00089]  WR106 |
) 16 2964 16
1stscan OFF  Link Connection Connection Connection
establish- confirmation confirmation confirmation
ment L1 BKMV.US |s1:UM0008A[S1:Uum0008D] WR110 H
1-16 49-64 1-16
Servo lock Servo lock Servo lock
annunciation, annunciation, annunciation,
L1 BKMV.US |S1:UM000BA|S1:UM000BF| WR158 H
1-16 Virtual 17-32 1-16
Error occurrence  Error occurrence Error occurrence
A C
X100 X104 R1060 R1100 R15|80 R110
N\
A - A O
Link Tool Axis 1 Axis 1 Axis 1 Error Axis 1 Start
Establish- operation Connection ~ Servolock occurrence enabled flag
=] ment confirmation annunciation
Program of each control (such as positioning control, JOG operation, and home return)

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.

N

For details of poritioning control programs, refer to "8.4.1 Sample Programs
(E-point, C-point and C-point Controls)".

For details of JOG operation programs, refer to "10.4.1 Sample Program
(JOG Operation)".

For details of home return programs, refer to "11.3.1Sample 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 anc reverse) are required for 1 axis, therefore, flags for 8 axes are allocated to
1-word (16-bit) unit memory.

A

SR14 X100
— | [ BKMV.US ] WR406 | WR409 [s1:umoo186}-
1stscan Link 1-16 49-64
OFF establish- Servo ON request Servo ON request
ment L TBKMV.US | WR412 | wRrR415 [s1:uMo018CH
1-16 49-64
Servo OFF Servo OFF
—— BKMV.US | WR418 | WwR423 [s1:Uum00192H
1-16 Virtual 17-32
Positioning start  Positioning start
—— BKMV.US | WR424 | WR429 |S1:UM00198H
1-16 Virtual 17-32
Home return start Home return start
—— BKMV.US | WR430 | WR441 [S1:UM0019EH
1-16 Virtual 25-32
JOG operation JOG operation
start start
—— BKMV.US | WR442 | WwR447 [s1:UM001AAH
1-16 Virtual 17-32
Inching operation Inching operation
—— BKMV.US | wR448 | wR453 [s1:um001B0H
1-16 Virtual 17-32
Emergency stop Emergency stop
—— BKMV.US | WR454 | WwR459 [s1:UM001B6H
1-16 Virtual 17-32
Deceleration Deceleration
m stop stop
———TBKMV.US | WR472 | WR477 [s1:umoo1CsH
1-16 Virtual 17-32
Error clear Error clear
reqguest reguest
[ BKMV.US | wWR478 | wWR483 Js1:umoo1CEH
1-16 Virtual 17-32

A

/a * REFERENCE

Warning clear

Warning clear

wa)

o For details of the configuration and contents of output control area, refer to
"15.4.2 Configuration of Output Control Area” and "15.4.4 List of Output
Control Area Function™.
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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 powe 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 cannto 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, 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 setting".
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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 be 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.

¢ For the operaions 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

Name

Time chart

Operation and application

Repeat

Inter-
pola-
tion

E-point control

AN

t

® 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

AhraN
[

t

t

® 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

[N\

fa

E
E
E
/ F \

aya

t

® 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.
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8.1 Basic Operation

Name Time chart

Operation and application

Inter-
Repeat | pola-
tion

No speed change

f @
J E
I
€
o
o
€ Speed changes
g f ®
- |
@
|
J E

® 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.

W Selection of operation patterns

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

e 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.

87 Control Motion Integrator f=lfE =
File Edit View Onine Debug Parameler Help
DEE%Y, 2@ Mk P @ ¢
Project tree ~ T x| /Positioning* x T
= ProjecifUntitied]
5 Axis setting c 1st axis (1) Movement Acceleration/deceleration method  Acceleration time (ms) -
tAx\s change setting 8
Avis parameter settings ||| R T M| I.rncremen
- Synchronous parameter setings
Ais 1
wsz | coocoic @] rieeremen
wisz: |/ N :: cncosoin: 0 B3| IiIncremen
Ao 4
|- Cam pattem seftings
= Positioning table settings

Ais 2
Axis 3.
Axis 4.
{—~MC common settings
+- EtherCAT communication settings

B Settings of J-point control

-]
V]
V]
-]
-]
-]
a
(-]

Ll <ll<]<lel <] <] <] <Jc] <l<]<] <] <J<]<]

L: Linear

Ll <f<lelle] <] <] <]le] e] <[ <]c]l<] <] ] <]<]

¢ 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/deceleraiton 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
e

() 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 [pps] 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, home return, or pulser
operation 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 UM00192 UMO00193 UMO00194 UMO00195 UMO00196 UMO00197
Busy flag UMO00090 UMO00091 UMO00092 UMO00093 UMO00094 UMO00095
Operation done flag UMO00096 UMO00097 UMO00098 UMO00099 UMOO009A 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 bits is 0, it turns off.

bit no.15
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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] &
20000
10000
5000
Table 1 Table 2 Table 3
5000 10000 3000
pulses pulses pulses o
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, home return, or pulser
operation 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 UM00192 UMO00193 UMO00194 UMO00195 UMO00196 UMO00197
Busy flag UMO00090 UMO00091 UMO00092 UMO00093 UMO00094 UMO00095
Operation done flag UMO00096 UMO00097 UMO00098 UMO00099 UMOO009A 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
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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 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 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 =0, —> 30 i+ 150 t [mrs]
Positioning start request r—l
BUSY flag
Operation done flag
Current value 38000

20000
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8.1 Basic Operation

H 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, home return, or pulser
operation 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 UM00192 UMO00193 UMO00194 UMO00195 UMO00196 UMO00197
Busy flag UMO00090 UMO00091 UMO00092 UMO00093 UMO00094 UMO00095
Operation done flag UMO00096 UMO00097 UMO00098 UMO00099 UMOO009A 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
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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, and will start the position control when the J-point positioning start request turns ON.

m Settings

Positioning start request —f

BUSY flag

Setting example
Item i i
Table 1 SLELUEC) Table 2 Table 3
parameter setting
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
| J-point
i |parameter
f [pps] Table 1 Table 2 Table 3
30000
20000
10000
5000
100 10 20 150 150 t [ms]

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, home return, or pulser
operation starts.

*When a J-point speed change request (corresponding bit allocated to UM001BC to
UMO001C1) turns ON, the target speed will change. The speed change request will be
enabled at the edge where it turns ON.

¢ 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 UM00192 | UMO00193 | UMO00194 | UMO00195 | UMO00196 | UMO00197
Busy flag UMO00090 | UMO00091 | UMO00092 | UMO00093 | UMO00094 | UMO00095
Operation done flag UMO00096 | UMO00097 | UMO00098 | UMO00099 | UMOOOSA | UMO009B
J-point speed change request | UM0O01BC | UM001BD | UMOO1BE | UMOO1BF | UMOO1CO | UMOO1CA
;’e'zﬁg‘sttms'tm”'”g start UM001C2 | UMO001C3 | UMO0O1C4 | UMOO1C5 | UM001C6 | UMOO1C7

(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
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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 (Two-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 smalles
axis number in axcending 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 :
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 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 pont
exsit 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".

8-12



8.2 Interpolation Control

2-axis linear interpolation
(Composite speed specification)

(+) direction

2nd axis 4

) The composite speed
(Y axis)

can be specified.

(-) direction » (+) direction
1st axis

(-) direction (X axis)

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

2-axis linear interpolation
(Long axis speed specification)
(+) direction
2nd axis
(Y axis) .
The axis speed for
the axis to be a long
axis can be

/ specified.

» (+) direction
1st axis
(X axis)

(-) direction

(-) direction

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

2nd axis ! 2nd axis The center position can be specified.
(Y axis) (Y axis)
----------- * 5 The center position
can be specified. '
(-) direction ; — (+) direction (-) direction " + (+) direction
(-) direction X s (-) direction [
2-axis circular interpolation
(Pass point specification)
(+) direction
2nd axis 4 The pass point on an arc can be specified.

(Y axis)

(-) direction

(+) direction

1st axis

(-) direction (X axis)
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Automatic Operation (Position Control)

8.2.2 Type of Interpolation Control (Three-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
Lo . Composite speed of 1st, 2nd and 3rd
f;tae);so|l|2t?:r: Composite speed axes
. Speed of long axis (Axis of which moving
control
Long axis speed distance is long)
Center point/CW direction/1st axis movement ggicr)];dlnates of 2nd and 3rd axes of center
Center point/CCW direction/1st axis movement ggicr)];dlnates of 2nd and 3rd axes of center
Center point/CW direction/2nd axis movement ggicr)];dlnates of 1st and 3rd axes of center
Center point/CCW direction/2nd axis movement ggicr)];dlnates of 1st and 3rd axes of center
3-axis spiral -
interpolation Center point/CW direction/3rd axis movement ggicr)];dlnates of st and 2nd axes of center
control
Center point/CCW direction/3rd axis movement ggicr)];dlnates of 1st and 2nd axes of center
Pass point/1st axis movement Coordinates of 2nd and 3rd axes of pass
P point on arc
. . Coordinates of 1st and 3rd axes of pass
Pass point/2nd axis movement point on arc
Pass point/3rd axis movement Coordinates of 1st axis and 2nd axis of
P 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.

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.
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8.2 Interpolation Control

¢ 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

o For details of the position control patterns, refer to "8.1.1 Patterns of
Position Control".
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3-axis linear interpolation
(Composite speed specification)

3rd axis
(Z axis)

The composite speed
can be specified.

2nd axis
(Y axis)
1st axis VA - /
(X axis)
Vel

3-axis spiral interpolation (Center point specification/
CW direction/Z-axis movement)

3rd axis
(Z axis)

The center
position can be
specified.

2nd axis
(Y axis)

1st axis
(X axis)

The interpolation speed is the tangential
velocity of arc.

3-axis spiral interpolation (Pass point specification/
Z-axis movement)

3rd axis
(Z axis)

2nd axis
(Y axis)

1st axis
(X axis)

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
(Z axis)

The axis speed for
the axis to be a long
axis can be specified.

2nd axis
(Y axis)
1st axis
(X axis)
-~

3-axis spiral interpolation (Center point specification/
CCW direction/Z-axis movement)

3rd axis
(Z axis)

The center
position can be

2nd axis
specified. N\ (Y axis)

1st axis
(X axis)

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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8.2.3 Setting and Operation of Two-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

H 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

1st axis (L) Auxiliary point 0 pulse Axis numbers are putin (L) and (m).

The values of auxiliary points are

2nd axis (m) Movement amount_| 5000 pulses invalid for the linear interpolation.

2nd axis (m) Auxiliary point 0 pulse
Acceleration/deceleration type L: Linear
Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms
Interpolation speed 10000 pps
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B Operation diagram

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

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 15000

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, home return, or pulser
operation starts.




8.2 Interpolation Control

8.2.4 Setting and Operation of Two-Axis Circular Interpolation

In the following example, a 2-axis circular interpolation control is performed by specifying the
center point.

2nd axis
(Y axis)

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

@ € 4
“‘{{!ﬂ -««««««««««««

S —

1st axis

ul (X axis)
10000 pulses
B Settings
Item Setting example Remarks
Operation pattern E: End point
Interpolation operation S: Circular (Pass point/CW direction)
Control method I: Increment
1st axis (L) movement amount 0 pulse Axis numbers are put in (L) and (m).
1st 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.
Acceleration/deceleration type L: Linear
Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms
Interpolation speed 10000 pps :rr::ecﬁy the speed of a tangent of an
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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

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 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, home return, or pulser
operation starts.
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8.2.5 Setting and Operation of Three-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
/ g T 20000 pulses
1st axis
(X axis)
EE——
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
3rd axis (n) Movement amount 20000 pulses invalid 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 :rr::e.:cify the speed of a tangent of an
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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, home return, or pulser
operation starts.
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8.2.6 Setting and Operation of Three-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)

H Settings

T 5000 pulses

: 10000 pulses

1st axis
(X axis)

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

Item

Setting example

Remarks

Operation pattern

E: End point

Interpolation operation

E: Spiral (Center point/CW
direction/3rd axis movemet)

2nd axis (m) Movement amount

20000 pulses

2nd axis (m) Auxiliary point

10000 pulses

Control method I: Increment
1st axis (L) movement amount 0 pulse Axis numbers are put in (L) and (m).
1st axis (L) Auxiliary point 0 pulse

For the auxiliary points, specify the
coordinate (0, 10000) to be the center
of an arc.

3rd axis (n) Movement amount 5000 pulses Axis numbers are put in (n).

3rd axis (n) Auxiliary point 0 pulse :zz?g¥;2§?ovement 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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B Operation diagram

f [ops] 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 W 30000
Current value of 3rd axis IW W 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, home return, or pulser
operation starts.

8-24



8.3 Repeat Function

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.

A

If the dwell time is set to a value other than 0 for E-point control, i.e., the end point of
positioning control, the control 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.
A

—»———— Dwell time —»—+—— Dwell time
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B Setting area for positioning repeat count (Unit memories)

Axis Unit
memory | Name Default | Description
no.
no. (Hex)
Axis 1 | UM 009F0
Axis 2 | UM 009F1 Stores the number of times for repeating the operation starting from
the positioning control starting table number until the E point.
Axis 64 | UM 00AZF | Positioning Value Operation
- repeat uo Oor1 Execute only once.
virtual | ;i 00A30 | count
axis 1 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, it 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 f 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 the 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|lP| P| E

Deceleration 4 } Stop
stop request l

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

Table (18000 x 3)
Ball screw . H
|: L /////////////////////:|
(-) 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 Oms 0 ms Oms
Positioning repeat count 3 (Write in the setting area of unit memories.)

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

f[pps
[pps] 4
20000
10000
5000 //
1000 | 200 150 ' ' t [ms]

Positioning start request _I_l

BUSY flag |

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, home return, or pulser
operation starts.
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8.4 Sample Programs

8.41 Sample Programs (E-point, C-point and C-point Controls)

The operation for starting the positioning 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 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 confirmation 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.

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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B Sample program

SR14 X100
— | ['BKMV.US [s1:uMo0086]S1:UM00089]  WR106 H
Link 1- - 2064 116
1st scan OFF Ink Connection Connection Connection
Establish- confirmation confirmation confirmation
ment |1 BKMV.US [s1:uMo008A[s1:UuMo008D] WR110 H
1-16 49-64 1-16
Servo lock Servo lock Servo lock
annunciation annunciation annunciation
L [ BKMV.US [S1:UM00090[S1:UM00096]  WR116  H
1-16 Virtual 17-32 1-16
BUSY BUSY BUSY
L] BKMV.US [s1:UuM000BA[s1:UM000BF]  WR158 |
1-16 Virtual 17-32 1-16
e | Error occurrence  Error occurrence  Error occurrence [
Servo ON/OFF control program
A w
X1 OIO )?1014 RI1 0?0 RI1 1(1)0 RI1580 R110
A A O
Link Tool Axis 1 Axis 1 Axis 1 Error Axis 1 Start
Establish- operation ~Connection Servo lock occurrence enabled
—1 ment confirmation  annunciation flag
R120
< DF) [ mvus T U1 [ bT100 K
Position control Axis 1 Repeat
start
R120 count
—| < DF) I mv.us | DT100 [s1:UMoogFoH
Position control Axis 1 Repeat Axis 1 Repeat
start count count
R120
— DF ) { mvus |  ut | brtioo H
Position control Position
start control
R120 starting table
—| < DF) I mv.us | bt110  [s1:UuMoog990H
Position control Position Axis 1 Position
start control control starting
starting table table
R120 R110 R1160 R4180
— —oF 1 O
Axis 1 Start Axis 1 Busy Axis 1
R4180 enabled flag | annunciation Positioning start
Axis 1
Positioning
— start C
SR14 X100
| |} [ BKMV.US | WR418 [ WR423 [S1:UM00192H
1st scan OFF Link 1-16 Virtual 17-32 1-16
establishment Positioning start ~ Positioning start  Positioning start

8-30



8.4 Sample Programs

8.4.2 Precautions on Programming

B Precautions on programming

o 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.

o A specified slot number varies depending on the installation position of the unit.

B Operation at Over limit input (Limit is Enabled)

Condition Direction | Limit status Operation
Over limit input (+): ON Not executable, Error occurs.
Forward ——
When 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.

8-31



Automatic Operation (Position Control)

8.5 Rewriting Positioning Data by User Programs

8.5.1 Overview of Function

¢ Positioning data 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.

e In the system area of FP7 MC Unit, the positioning data for 32 words x 1000 tables x 96
axes (64 real axes + virtual axes) are stored.

¢ When rewriting positioning data using user programs, the data is read and written from/to the
system area through the 24 buffer areas allocated to the unit memories.

¢ The data that can be read or written in a single operation using a user program is data for 32
words x Max. 500 tables x 1 axis.
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8.5.2 Procedure of Rewriting

The following flowchart shows the flow of the operation required in a user program.

¢ 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 rewrtten positioning data.

.

Axis no. / Table control setting |

Select target |

Setting value
partial change

Request code: HO08
Re|ad 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=0ON |

Recalculate |

END

B Recalculation

Recalculation is necessary after rewriting positioning data using user porgrams. 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 (Y4) 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/0 numbers of the recalculation request (Y7) and recalculation done flag (X7) vary according to the value of
the "Starting word number" allocated to the unit.
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8.5.3 Sample Program (Rewritign 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.

ORNO) Set the axis number, table number and table size.

® Set the axis number, table number and table size in the unit memory (control area for buffer control).

® Set the positioning data (14 words) to be rewriten 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.

ORNO) 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

—| —(DF) [ mvus | Ut | brtso0 H
Setting value read Axis number
R501 control
— DF ) [ mvus [ u1r [ bmso1 H
Setting value write Starting table
number
[ mvus | u [ btso2 H
Table size
R500
— — DF )}——{BKMV.US | _DT500 | D502 |S1:UM06243H
Setting value read Axis number Table size Buffer no.1
control Axis
R501 number
— —DF
Setting value write
R501
—(DF ) [ mvus | Ho | D1520 H
Setting value write Control code
[ mvus | w1 [ brs21 H
[e] i
= o e
{ mviuL | utoo0 | bDt526 H
Target speed
[ mv.sL | k1oo00 | D1528 H
- Movement
- A amount C
[ mvus | wo [ brs32 H
Dwell time
[ mvus | wo | bprsaz H
Output code
R501
— —DF)>——BKMV.US| DT520 | DT533 [s1:.UM06248H
Setting value write Bufferno.1
Table no.
R500
— < DF) [mvus | Heo__ [st:.UMo6241H
Setting value read Buffer no.1
R501 Request code
— DF ) [ mvus | He1  [s1:umoe241H
Setting value write Buffer no.1
Request code
R500
— DF ) [ mvus | H1  [s1:umoe240H
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 Istaxis
number Recalculation start
R501 X107 Y107
—1 —Fn) /1
Setting value write Recalculation Rec:lcuelzss:ion
requ
Y107 done
Recalculation
request
X107
— DF ) [ mv.us uo S1:UM00285 1

Recalculation
done

1st axis

Recalculation table
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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.

Electronic The operation of the slave axes can be separated from the operation of the master axis by
clutch disengaging the clutch.

A function to output pulses according to the preset cam pattern.

Calculates the operation phase of the master axis and outputs cam pulses according to the

Electronic cam
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.

- - Master axis
Master axis operation settings

Electronic clutch
settings
Electronic cam
settings
Slave axis output

Make master axis settings for each operating axis.
Each operating axis will work as a slave axis if master axis settir
are made for the operating axis.

Select the use or non-use of the electronic gear. Various electro
gear settings are required if the electronic gear is used.

Select the use or non-use of the electronic clutch. Various
electronic cutch settings are required if the electronic gear is use

Select the use or non-use of the electronic cam. Various electrol
cam settings are required if the electronic gear is used.

In addition, electronic cam pattern settings are required in the cz
of using the electronic cam.
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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 Types of master axis

Master axis .
Description

type

Real axi Use one of them if the master axis needs to be an object of control as well.

eal axis

If a real axis is 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.

Virtual axis The virtual axis can be used only as the master axis.
Real axes can be used effectively by using the virtual axis.

B Types of master axis and restrictions

Usable axis
Operation mode Real Virtual Remarks
axis axis
Home return o A Virtual ?'xes are available only for "Data set
method".
JOG operation O O
Single axis O O
o Available in any of the following combinations.
Positioning . Real axis + Real axis
Interpolation O O

Virtual axis + Real axis
Virtual axis + Virtual axis

System stop
Emergency stop O O

Stop Deceleration stop

For virtual axes, only the stop by softwrae limit is
available.

function Limit stop O A

Error stop O O

B‘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.
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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.

*When "Synchronous master axis" is selected in the synchronous parameter dialog box of
CMI, the corresponding axis operates as a slave axis for the specified master axis.

¢ Axes set as slave axes operate in synchronization with the master axis. Slave axes cannot
be controlled independently during synchronization.

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 Pulse number per rotation

e Movement amount per rotation

9.2.3 Unit Type and Number of Axes

FP7 MC Unit model Number of usable axes

number 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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Automatic Operation (Synchronous Control)

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, AFP7MC16EC (16-real axes,
8-virtual axes) type is used, and the axis 1 is allocated to the master and the axes 2 and 3 are
allocated to slave axes.

\./
¢ PROCEDURE

1.

Select "File" > "New" from the menu bar of CMI.

The Axis settings dialog box is displayed.

Axis settings =]
Select Unit [15-3:(\5 type FPY Motion Control Unit(AFP7MC1GEC) v]
Real axis

ED1-16 01 [F02 [0 [E04 [FEH05 [F06 07 08
Hoe FE10 BN {12 FHi13 EH14 F15 16

Virtual axis
[E]01-08 E01 [FElo2 [F03 [F04 [Fo0s [Fos [Fo07 [F]0s

ClAL

Select an interpolation group, and press the [OK] button.

For performing the synchronous control, only the master axis can be selected for
the interpolation group.

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

The "Synchronous parameter Axis 2" window opens.

[ ) EENTE] PINES w IR £}

Project tree - I x “ Synchronous parameter Axis 2 x
= Project{20160726A cmi] I
- Axis setting Axis
Ais change setting Synchronous master axis No synchronous master
Axis parameter setting Basic Setup Deceleration stop method | Linear deceleration
[=- Synchronous parameter setting

Deceleration stop time 100|
—Auds 1
W5 2} Tse | Wet use [ 1
- Potis 3 Gear ratio numerator 1|
| axis 4 Electronic cam setting

Gear ratio denominator 1|
— Auds 5
L Acis & Gear ratio change time 1|
—Auis 7 Tse | Wet use (1
—Auxis 8 E Clutch ON trigger type I/0 clutch ON request [ ]
— Axis O
L Axis 10 Clutch ON edge selection | Level (-]
L pxis 11 Clutch ON method | Direcs [ 1]
L Asis 12 Clutch ON slip method | Slip vime specificacion -]
A 13 Clutch ON slip time | 1|
— Aois 14

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.
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9.2 Settings for Master and Slave Axes

Select "Parameter” > "Synchronous parameter settings” > "Axis 3" from the
menu bar.

The "Synchronous parameter Axis 3" window opens.

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.

[T Ry R § E=Ne] “o e b (£ W

- - =
Project tree » X  Synchronous parameter Axis 2 * x \ Synchronous parameter Axis 3 * x
= Project[20160726A.cmi] .~ e 3
Axis setting - =
Axis change setting Synchronous master sxis Axis 1
Aris.naramater satting Basic Setup Deceleration stop method Linear deceleration [~]
F]—Synchmnous parameter setting . .
s 1 Deceleration stop time 100
tAst 2 Use Not use [V]
[N e —— 1|
Axis 4 Electronic cam setting
o Gear ratic dencminator 1|
IS
Axis 6 Gear ratic change time 1|
Asxis T TUse Not use
Axis 8 i Cluteh ON trigger type 1/0 clutch ON request [~ 1]
Auis &
Axis 10 Clutch ON edge selection | Level [ ]
Axis 11 Clutch ON method | Direct [ ]]
Axis 12 Clutch ON slip method | S1ip time specification [~]
,:x\s 13 Clutch ON slip time ( 1|
vie
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9.3 Start and Cancel of Synchronous Control

9.3.1 Start and Cancel of Synchronous Control

W Start and cancel operations

e The synchronous control can be temporarily canceled by turning on "Synchronous cancel
request” in the output control area of unit memories.

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

¢ The synchronous control can be started again with the sync cancel request signal turned

OFF.

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

UMO01DA

uUM001DB

UMO001DC

UMO001DD

UMOO01DE

UMOO1DF

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

Corresponding bit OFF:
Synchronization is being
processed.

UMO000CC

UMO000CD

UMOO00OCE

UMOOOCF

UMO000D1

UMO000D2

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

bit no.15 87 0
HENEEENEEEENERER
AXISNO. 16 © ¢ ¢ ¢ ¢ O 8 e ¢ o 0o o o 1
320 ¢ o 0 0 025240 ¢ 0 o o 017
48 e o o o o 04140 © o o o ¢33
G4 e o o o o e575Ge o o o o 49
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9.3 Start and Cancel of Synchronous Control

B Operations while synchronous control is performed/canceled

Operation mode

Operation during synchronization

Operation while
synchronization is
being canceled

When requesting
operation for
master axis

When requesting
operation for slave
axis

When requesting
operation for
master/slave axis

Home return

Home return operation
is performed on the
master axis.

Hoe return operation is
not performed on slave
axes. Synchronous
operation is performed
in synchronization with
output from the master
axis.

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

JOG operation

Single axis

The slave axes operate
in synchronization with
the operation request
of the master axis.

Interpolation is
executed upon request
if the master axis is the

The slave axes do not
operate in response to
operation requests.

Regardless of master or
slave axes, home return
operation is performed
only on the axes are so
requested.

Regardless of master or
slave axes, JOG operation
is performed only on the
axes are so requested.

Interpolation is executed

Positioning Interpolati start axis of upon request if the
nterpolation | - 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.
Emergency ;I'he n:aster axis comets Only atxes r?quested Only axes requested
stop o 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
: toastopin other slave set on the ) rg h
Stop Deceleration I . . interpolation operation
function stop synchronization with same master axis come to a stop.)
the master axis. continue operating. '
Limit stop Only axes resulting in a
The master axis and all the slave axes come to a limit error come to a stop.
Error stop stop. Only axes resulting in an

error come to a stop.
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Automatic Operation (Synchronous Control)

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.

e 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
(synchronous slave gear ratio change state notification, synchronous slave clutch connection
state notification) 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.

¢ 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 annumciation 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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9.3 Start and Cancel of 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
Current value
after unit conversion

Phase of slave axis 4

A

Cam control synchronous master cycle

>t
Calcuate the phase based
on the current position of
} master axis when starting
synchronous control.
>t

[Synchronous control
canceled

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

Under synchronous control]

Clutch
OFF

Clutch ON )




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.

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

Gear ratio numerator

Speed [V] Output speed
P V] Output spe Gear ratio: Set to 2x

Input speed

Time [T]
- Speed [V] Inout "
Electronic gear nput spee 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.

* NOTES

e Keep in mind that the slave axes may come to a sudden stop if an

emergency stop or deceleration stop is executed while make a gear ratio
change.
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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.
] Control Motion Integrator fela =)

File Edit View Onine Debug Parameter Help
DEHMY 2@ XNe ¥ de ¢

Project tree ~ 0 x "Synchronous parameter Axis 1+ x X

- Project{Untitied] - =
Axis setting s

Axis change setting Use

Axis parameter settings

Synchronous parameter settings Electronic gear setving

Axis 2

L

[
Gear ratio denominator
Gear ratio change time

Axis 3 Use Not use
Axis 4
Axis 5

Cluten on trigger type | /0 ciuzen o requess

Parameter name Default Description
Select the operation of the electronic gear function.
) Use / Not use
Electronic gear . . . . . .
ing - Not use The gear ratio of the electronic gear is set to 1:1 if the electronic gear is
setting - Use - e e
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. Output
Gear ratio 1 speed of electronic gear = Operating speed of master axis x (Gear ratio
denominator numerator/Gear ratio denominator)
Gear ratio change 1 The time required to change the current gear ratio to a new gear ratio if
time the new gear ratio is set for the electronic gear in operation.

n‘KEYPOINTS

o 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 I 1 X 100 |
Speed l[V] Gear ratio change time Gear ratio change time
(1 ms) (100 ms)

N

Input speed

‘ Output sgeed

Time [T]

Gear ratio change request signal —| —| >

® 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.

1. Gear ratio change request

e Turn ON an I/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.

e 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 Virtual axis
Signal name Axes Axes Axes Axes Axes Axes
1-16 17-32 33-48 49-64 1-16 17-32
;Se'g‘lﬁsat"is gearratio change | ;\i001EQ | UMOO1E1 | UMOO1E2 | UMOO1E3 | UMOO1E4 | UMOO1ES
Slave axis gear ratio change | ;\y001p2 | UM001D3 | UM001D4 | UMO01D5 | UMO001D6 | UMOO1D7

state 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
HNEENENERENEREEE

AXISNO. 160 ¢ ¢ e ¢ e 8 e o o o o o 1
32¢ e 0 0 0 025240 0 0 0 o 017
48 e o o o o 041400 o o o o 033
G4 e o o o o o57560 o o o o 049

B A + REFERENCE

o For details of the gear ratio setting area, refer to "15.8.1 Configuration of
Synchronous Control Setting Area".
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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

> 2 Time [T]

ON
Clutch
OFF —

4

Electronic clutch
output

T

s
Synchronized Stop

* NOTES

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

oo

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.

= Project[Untitled]
B Audis setting
tAxis change setting
Axis parameter settings
[=- Synchronous parameter setfings
—Axis 2
35 1]
I Axis 3:
[ Axis 4
I Axis 5
—Axis &
—Axis 7
I Axis 8:
[~ Axis 9:
i Axis 10:
—Axis 11
- Axis 122
I~ Axis 13
—Axis 14:
- Axis 15
— Axis 16:
{—Cam pattem setfings
= Positioning table settings
Axis 10
Axis 2

Clutch setting

Mot use

| I/0 clucch ON request

| Specify slip time

| Linear

| I/0 clucch OFF request

Clutch OFF edge selection

Clutch OFF method

Clutch OFF slip method

Clutch OFF slip time

Clutch OFF slip curve selection

Parameter name

Description

Clutch setting - Use

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

Clutch ON trigger type

Set an I/O clutch ON request as a trigger to be detected.

Clutch ON edge selection

Select "Level", "Leading edge" or "Trailing edge" for the method of detecting
trigger signals.

Clutch ON method

Select "Direct" or "Slip" for the engagement of the clutch.

Clutch ON slip method

Select "Slip time specification".

Clutch ON slip time

If "Slip" is selected, set the slip time.
Range: 1 to 10000 ms

Clutch ON slip curve selection

Select "Linear".

Clutch OFF trigger type

Select "I/O clutch OFF request" as a trigger to be detected.

Clutch OFF edge selection

Select "Disabled", "Leading edge" or "Trailing edge" for the method of detecting
trigger signals.

Clutch OFF method

Select "Direct" or "Slip" for the engagement of the clutch.

Clutch OFF slip time

If "Slip" is selected, set the slip time.,
Range: 1 to 10000 ms

Clutch OFF slip curve
selection

Select "Linear".

(Note 1): "Clutch OFF trigger type" is selectable when "Clutch ON trigger type" is set to "Leading edge" or "Trailing

edge".

B‘KEYPGNTS

o 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.

9-17




Automatic Operation (Synchronous Control)

9.5.3 Trigger Types for Electronic Clutch

The electronic clutch is connected (ON) or disconnected (OFF) by controlling the ON request
or OFF request in the output control area of the unit memories using user programs.

3-axis linear interpolatior
(Composite speed speci
3,

3-axis linear interpolati
(Long axis speed speci

The composite speed
Lan 58 TpSE e d”

3-axis spira

| interpolar (Center point specification/
n/Z-ax

CW directio

3-axis spiral interpolation (Pass point specification/
Z axis movemen )

Srd axis
& axisy

2nd axis

1st axis
X axis)

The pass point on an arc can be specifed

The interpolation speed Is the tangential
velocity of arc.

(Note): The above shows an example of the direct method selected for the engagement of the clutch.

B Clutch request signal

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

Slave axis clutch ON request UMOO1E6 | UMOO1E7 | UMOO1E8 | UMOO1E9 | UMOO1EA | UMOO1EB

Slave axis clutch OFF

request UMOO1EC | UMOO1ED | UMOO1EE | UMOO1EF | UMOO1FO | UMOO1F1

Slave axis clutch operation UMO001D8 | UMO001D9 | UMOO1DA | UM0O1DB | UM001DC | UM001DD
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
HENEEENERNENERER

AXiISNO. 16 » @ ¢ ¢ ¢ 8 o o o o o o 1
32 ¢ o 0 0 025240 6 0 0 0 017
48 e o o o o 041400 o o o o ¢33
Gl o o o o o o5756e o o o o 049

B Edge selection

Edge selection Operation

The clutch operation is switched by turning on or off the slave axis clutch ON request. The
Level slave axis clutch OFF request signal is not used. When the edge selection is level, the
slave clutch OFF request is disabled.

The clutch turns ON by the leading edge of the slave clutch ON request. Also, the clutch

Leading edge turns OFF by the leading edge of the slave clutch OFF request.

The clutch turns on by the trailing edge of the slave clutch ON request. Also, the clutch

Trailing edge turns OFF by the trailing edge of the slave clutch OFF request.
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9.5 Electronic Clutch Function

9.5.4 Engagement Method of Electronic Clutch

The electronic clutch function engages the clutch to start operating the slave axes and
disengages the clutch to stop operating the slave axes, the acceleration or deceleration of the
slave axes can be set as shown below.

H Direct method

This method detects the engagement or disengagement 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 engaged or disengaged coincides with the operating
speed of the master axis with the acceleration and deceleration time set to 0.

\

A

Master axis operation

Slave axis operation

ON
Clutch request signal
OFF

m Slip method
This method detects the engagement or disengagement 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. Linear acceleration and deceleration will apply.

Slip time Slip time

A — i

Master axis motion

Slave axis operation

ON
Clutch request signal
OFF
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Automatic Operation (Synchronous Control)

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.

Input value
Current value [L]

Electronic clutch 1 -
output 7
* = Time [T]
Input axis
phase
A
> Time [T]
‘ Output axis
displacement
A
[ Slave axis output] o~
ﬁ\ ﬁ\ ﬁ\ |

B Cam pattern

The cam pattern uses one rotation of the master axis as an operation reference, based on
which the displacement of the slave axes in each phase (rotation angle) is defined. The cam
pattern is defined with the phase (rotation angle) of the master axis on the X-axis and the
displacement on the Y-axis in percent. The cam pattern is set in the "Cam pattern setting"
menu of CMI.

1008

1}

-100%
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9.6 Electronic Cam Function

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.

9.6.2 Types and Contents of Setting Parameters

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

settings" menu.

synchronous master
cycle

[ I - —
pols
Axis 13 Cam control synchronous master cycle 1
Axis 14 Electronic cam setting _— pattern mumber .
Axis 15:
Axis 167 Cam stroke amount 1 -
Parameter name Default Description
Select the operation of the electronic cam. When selecting "Not use", the
Electronic cam setting electronic cam function does not operate and the output from the
Not use . )
- Use electronic clutch is output.
Use / Not use
Cam control Set the number of pulses corresponding to the all phases of the cam

1 pattern used (one-rotation data on the master axis).
Range: 1 to 2147483647

Used cam pattern
number

Specify the cam pattern number to be used from cam patterns created.
Range: 1 to 256

Cam stroke amount

Set the number of pulses corresponding to the total displacement (100%)
1 of the cam pattern to use.
Range: 1 to 2147483647
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Automatic Operation (Synchronous Control)

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 setting" from the menu bar. The cam patter setting screen
is displayed. A blank screen is displayed for a new file, and settings of cam pattern 1 is
displayed when data already exists.

‘Cam pattern setting x | v x

esolution 0. of settable cams 0. of set adjustment data i isplacemen pe celeratior
Resoluti 1024  No. of settabl 64  No. of set adjustment dat 1000 [¥] .\ Displ t /N Speed /™ Accelerati

~Cam —

[ Add 100%

D%

-100%

~Section — - EEEReaE Start phase (%) End phase (%) Displacement Cam curve

B Resolution setting

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

No. of settable cams. 64
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9.6 Electronic Cam Function

oo

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 (==l

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:

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.
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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(0.000% to 99.902%)

| oK |[ gml]

The background of the selected sections is displayed in white, and the background of the
unselected sections is displayed in gray.

-Cam —

[ Add 100% .
:
'

-100%

L oam |

Section No_

z
2
4

~Section —

Insert

Start phase (%) End phase (%) Displacement

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

[<]l<] <] <]

75_0000000 0_0000000 0_0000000| Asymmetric modified trapezoid

Shift
Adjust |

* NOTES

The start phase may not be a specified phase value due to the relation with resolution.
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9.6 Electronic Cam Function

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.

o
[0 ]

Displacement

End phase (%)
0.0000000 25_0000000 100.0000000| One-dwell cycloidal m=1

- Section —

Insert |

25.0000000 E0.0000000 0.0000000| One-dwell trapecloid
50.0000000 75.0000000 -100.0000000| Simple harmonic motion
75.0000000 0_.0000000 0.0000000| Asymmetric modified trapezoid

[<][<]l<]<]

shitt |
Adjust |

B’KEYPGNTS

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.

The operation speed of the cam table with a set displacement amount is displayed.

Speed . L .
Also , the display is displayed by relative 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 an accleration 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 S\ Speed S Acceleration Jerk

-Cam —
Add ] 100%
7

o

100%

SUWEHERN  Tnterval Number Start phase (%) End phase (%) Displacement

0.0000000 25.0000000
250000000 500000000 0.0000000
50.0000000 75.0000000 -100.0000000| Simple harmenic

Asymmetrical modified trapezoid

One-dwell cycloid, m=l

100.0000000

One-dwell trapecloid

75_0000000 0_0000000 0_0000000
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9.6 Electronic Cam Function

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 =2 E=R =<

Phase Comtrol = Displacemen |
25.0000000 256| 100.coo0o0000 | [l
25.0976563 257 953395387 ||l
251553125 258 35.5335053
25.2525688 288 55.59983468
25.3506280 260 35.5360847
25.4882313 261 35.5323611
25.5853375 283 35.5868175
256835338 283 35.5750535
257812500 264 35.3628580
258785063 285 35.5557458
25.9765625 286 95.5394351
26.0742188 267 55.5198372
26.1718780 28 55.8955044
26.2638313 285 35.8620455
26.3671375 270 35.8357333
26.4648438 271 35.7326647
26.5625000 272 35_756565€
26 601563 273 35.7051638
26.7578125 274 35.8562238
26.8554688 275 95.5974875
26.5531280 27¢ 35.832734€
27.05072813 277 35.4617534
27.1484375 278 35.3843472
27.2460338 278 35.3003343
273437500 280 35.2038511
274414063 281 35.1118468
27.5390625 282 95.00708598 | ¥

[CIearAdJusﬁﬂenl] I oK | l Cancel ]

Select the data of a phase (control point) you want to adjust and change the displacement
data. Select "OK" to reflect the adjustment. Select "Clear Adjustment” to clear the set
adjustment data. The cam curve of the section number that the adjustment was executed is
displayed in red so that it can be identified.

Interval Number Start phase (%) End phase (%) Displacement
0.0000000 25_0000000 100_0000000| One-dwell cycloid, m=1

25.0000000 £0.0000000 0.0000000| One-dwell trapecloid

50.0000000 150000000 —100_0000000| Simple harmonic

75.0000000 0.0000000 0.0000000| Asymmetrical modified trapezecid
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Automatic Operation (Synchronous Control)

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 pzlattern the p:jhas;a %f. coordinate
example coordinate 0 is @
< Cycle: 1000 set? o pystom after
* Resolution: )
1024 H
@ % « In the case of setting coordinate 0 to 80% phase (819/1024).
1 | Current
T T T coordinate position
-1000 0 1000  after the clutch.
Current
I coordinate
100'0 2 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 10000 %

e[ e

The created cam pattern is shifted by 10% and the display is updated.

100%

Before change W

-100%

1008

After change W

-100%
[I}4 508 100%

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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Manual Operation (JOG Operation)

10.1 Setting and Operation of Home Return

In this example, a forward or reverse operation is performed in the JOG operation.

Reverse JOG Forward JOG
-~ Table -
—— ]

|: 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

B Operation diagram

f [pps] A

10000,

Forward Reverse

100 100 100 100 i t[ms]

Forward JOG request

Reverse JOG request

BUSY flag

Operation done flag
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10.1 Setting and Operation of Home Return

B Operation of input control/output control signals

¢ When a JOG operation forward or reverse request (corresponding bit allocated to UM0019E
to UM0O0O1A9) 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, home return, or pulser
operation 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 | UMOOOAO | UMOOOA2 | UMOOOA4 | UMO0OOA6 | UMOOOAS
) (Axes (Axes (Axes (Axes (Axes (Axes
JOG operation 1to 8) 17t024) | 33t040) | 49 to 56) 110 8) 17 to 24)
forward/reverse request
(Note 1) UMO019F | UMOOOA1 | UMOOOA3 | UMOOOA5 | UMOOOA7 | UMOOOA9
(Axes (Axes (Axes (Axes (Axes (Axes
9 to 16) 25 to 32) 4110 48) 57 to 64) 9 to 16) 25 to 32)
Busy flag (Note 2) UMO00090 | UMO00091 UMO00092 UMO00093 | UMO00094 | UMO0095
Operation done flag (Note 2) UMO00096 | UMO00097 | UMO0098 | UMO0099 | UMOOOSA | 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
HNEENENERENEREEE

JOG direction RF o e ¢« e RFRF o ¢ ¢ ¢ RF
(Rhwed) 8+ v 5 4«0
o o 13 12 o o 9

24 o o 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 o 41

56 o o 53 52 o o 49

64 o o 61 60 o o 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.

Axis no.

bit no.15

87 0
HNENENNERENEEEER

AXISNO. 16 ¢ o ¢ o e 9 8 e o e s o o1
32 ¢ e e 0 025240 0 0 0 ¢ 017
48 e o o o o 04140 o o o o ¢33
G4 o o e o o o57560e o o o o 049
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Manual Operation (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

Target speed 2 20000 pps Write a set value for the target speed after the speed change in
the unit memory on a program.

m 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

oo

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
operation inching operation”.

e The acceleration time and deceleration time when changing the target
speed are the same as the values at the startup.
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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 UM0O0O1A9) is ON by a user program, the JOG operation control is performed.

e The speed is changed by rewriting "JOG operation target speed" in the parameter setting
area of unit memories (for axis 1: UM0326C-UM0326D) using a user program during the
JOG operation.

¢ 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, home return, or pulser
operation 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 | UMOOOAO | UMOOOA2 | UMOOOA4 | UMOOOA6 | UMOOOAS

) (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 | UMOOOA1 | UMOOOA3 | UMOOOA5 | UMOOOA7 | UMOOOA9

(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 | UMO0098 | 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
HNEENENERENEREEE

JOG direction RF o ¢ e e« RFRF o ¢ ¢ ¢« RF
(R 8+ e 5 4«0
o o 13 12 o o 9

24 o o 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 o 41

56 o o 53 52 o o 49

64 o o 61 60 o o 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
HNEENENERENEREEE

AXISNO. 16 ® ¢ ¢ ¢ ¢ G o o o o o o 1
32 e e e e 0 625240 ¢ o o o 017
A8 e o o o o 4140 © o o o ¢33
G4 e o ¢ o o e575Ge o o o o 049

Axis no.

10-5



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 -
—— ]

|: 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

f[pps] A

10000

100 100 100 100 : t[ms]

JOG inching J
operation request

JOG operation [_l

Forward/Reverse request

BUSY flag

Operation done flag

B oo

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 amount” 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 UM001A) 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, home return, or pulser
operation 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 | UMOO1AB | UMOOIAC | UMOOTAD | UMOO1AE | UMOO1AF

request (Note 1)

UMOO19E | UMOOOAO | UMOOOA2 | UMOOOA4 | UMOOOAG | UMOOOAS8

) (Axes (Axes (Axes (Axes (Axes (Axes
#fﬁ;gﬁgi?;‘e et 1-8) 17-24) 33-40) 49-56) 1-8) 17-24)
(Note 2) 9 UMOO019F UMOOOA1 UMOOOA3 UMOO0O0A5 UMOO0OA7 UMOOOA9

(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.15

87 0
HNEENEERRNERREER

AXISNO. 16 ® o ¢ ¢ o9 8 e o o o o o1
320 0 0 0 0 625240 ¢ 0 0 o 017
48 e o o o o 04140 o o o o 33
BG4 e o ¢ o ¢ e575Ge o o o o 49

(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
LITTTITITITTTTlT]

JOG direction RF o e e e« RFRF o ¢ ¢ ¢ RF
(Rhnerd] &8 o0 5 4 .

° o 13 12 o o 9

24 o o 21 20 o o 17

32 o o 29 28 e o 25

40 ° o 37 36 o o 33

48 o o 45 44 e o 41

56 ° o 53 52 ° o 49

64 ° o 61 60 o o 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 the 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 confirmation 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 memoires (UM) from arbitrary area (WR) where the
® start conditions are written.

JOG operation start, JOG inching operation.

oo

¢ 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
forware/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

SR1I4 )}1 OIO

®

@®-@

e ! BKMV.US [s1:Uumo0086[s1:umo0089]  wR106 H
1stscan OFF _ Link égr?nection éo_n[?ection gl_c]r?nectiqn
Establish- confirmation confirmation confirmation
ment T BKMV.US [s1:Uumo008A[s1:umo008D]  WR110 M
égrgo lock ég_r?/g lock é_ejr?/o lock
annunciation annunciation annunciation
LT BKMV.US [s1:Uumo0090[s1:umo0096] wRrR116 H
1-16 Virtual 17-32  1-16
BUSY BUSY BUSY
L BKMV.US [S1:UM000BA[S1:UM000BF] WR158 |
1-16 Virtual 17-32 1-16
| Error occurrence  Error occurrence  Error occurrence [
Servo ON/OFF control program
A C
X100 X104 R1060 R1100 R1580 R110
l ] /l | ] | ] | /I M
| 171 [} [} 171 U
Link Tool Axis 1 Axis 1 Axis 1 Error Axis 1 Start
Establish- operation Connection ~ Servolock  occurrence enabled
—] ment confirmation ~ annunciation flag
R200
—— DF ) I mvuL | DT202 [s1:Um0326CH
Axis 1 Axis 1 JOG Axis 1 JOG
Speed change operation operation
R210 target speed target speed
—— DF ) { MvuL | DT204 [s1:uM0326EH
Axis 1 Inching Axis 1 Inching Axis 1 Inching
movement movement movement
amount change amount amount
R4420
4 | e
I N\
Axis 1 Inching Axis 1 Inching
operation operation
R230 R240
— —DF/) I
Axis 1JOG Axis 1 Forward
forward OFF edge
R231 R241
— ——DF/) O
Axis 1 JOG Axis 1 Reverse
reverse OFF edge
R230 R1160 R110  R240 R4300
| —or 4 VI O
fAX'S 1dJOG Axis 1 Axis 1 Axis 1 Axis 1 JOG
orwart Busy Start Forward forward
R4300 annunciation | enabled OFF edge
} flag
Axis 1 JOG
forward
R231 R1160 R110  R24t R4301
_l l_( DF )_l/l LI I/ I O
Axis 1 JOG Axis 1 Axis 1 Axis 1 Axis 1 JOG
reverse Busy Start Reverse reverse
R4301 annunciation | enabled OFF edge
| flag

[
Axis 1 JOG
reverse

5 SR1I4 )I(1 OIO

10

I 11
1st scan OFF Link

ment

establish-

C
I BKMV.US | wr430 | wR441 [s1:.umo019eH
1-8 Virtual 25-32 1-8
JOG operation JOG operation JOG operation
start start start
L [BKMV.US| wR442 | wr447 [s1:umo01AAH
1-16 Virtual 17-32 1-16
Inching Inching Inching
operation operation operation

@®-®
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Manual Operation (JOG Operation)

10.4.2 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 at the time of startup.

¢ 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 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.
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Manual Operation (Home Return)

11.1 Types of Home Return

B DOG method 1 (Based on front end + Z phase)

e The leading edge of the first home position (Z phase) is set as a home position after the
detection of the leading edge of a near home input (HOME).

e In the case of the DOG method 1, the operation stops once after the detection of the leading
edge of a near home input (HOME) as the home return positioning control mode
(Method33/34) of Servo Amplifier 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 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.
(including the starting point

on the limit (+) input) Home returr
deceleration time
Home return creep speed
@ The starting point is on the e N\

near home input.
Home returr

Target speeddeceleratior time
Limit stop Target speed I I
deceleration t;n}V Home return creep speed

@ The starting point is

between the near home \
input and limit (-) input. Target speed| “Home returr

deceleration time
@ The starting point is on the ‘r

limit (-) input. Target speed

Home returr
deceleration time

Temporary stop




11.1 Types of Home Return

® 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~]

Home return direction ¢——

Target speed
Homereturn creep speed

Limit (+) input

N

&

Home return creep speed

Limit stop

Target speed

deceleration t;m;x/‘\‘

I

Target speed

&

Home return
deceleration time

Home return creep speed
y

.

Target speed

Home return

A

deceleration time

Home return creep speed
4

Target speed

Home return

deceleration time




Manual Operation (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).

e In the case of the DOG method 3, the operation stops once after the detection of the trailing
edge of a near home input (HOME) as the home return positioning control mode
(Method33/34) of Servo Amplifier 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 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

’— Home return
@ The starting point is deceleration time Target speed
between the near home Home return creep speegy"|™
input and limit (+) input. _\/

(including the starting point
on the limit (+) input)

Homge return creep speed

@ The starting point is on the
near home input.

Limit stop
deceleration t;ny\ Homg 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 - .

limit (-) input. Target speed

Home return
deceleration time

Temporari stoﬂ




11.1 Types of Home Return

® 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

A

Target speed

return creep speed _\‘

Limit (+) input

Home return creep speed

Home return

deceleration ti‘ny

—\Home return creep speed

Target speed
Home return creep speed
\ Home return
Target speed deceleration time




Manual Operation (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 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 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.

| Limit (-) input

@ The starting point is
between the near home
input and limit (+) input.

Z phase

I

Home return creep speed

Home return directon®———

Limit (+) input |

@ The starting point is on the

~

Target speed

Home return

y

Home return creep speed

deceleration time

v

near home input.

B Limit method 2 (Limit signal)

Temporary stog

¢ Detects the leading edge of the limit switch in the home return direction and stops. It is set

as a home position.

Limit (-) input

. o Limit stop
@ The starting point is deceleration tim
between the near home

input and limit (+) input.

@ The starting point is on the

Home switch

Home return direction—————
[ Cimit (+) input

Home return creep speed

N

- 3'
Home return creep speed

y ¥

near home input.

N A Target speed




11.1 Types of Home Return

B Z phase method

The home position is searched at a home return creep speed from the current position, and
the operation stops when the leading edge of the first home position (Z phase) is detected.
For the Z phase method, the home return positioning control mode (Method33/34) of Servo
Amplifier A5B is used.

(Note): The home return positioning control mode (Method33/34) of Servo Amplifier 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®———

Z phase
[ ]
Home return creep speed
2 e

m 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 directon €—————

Home return creep speed

L/ A

Stoppe, 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 _|

Home return creep speed

*\4_‘} -

Stoppe, etc.

B Data set method
The current value is set as a home position.

ﬂ Home position (= Current value)




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 (DOG).

Home return
Table
Ball
[ wnisiisiini] ]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

Y

Near home switch (DOG) | I—

Z phase | | |

Home return start request |_-|

BUSY flag

Home return done flag |

Temporary stop




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 annunciation flag (corresponding bit allocated to UM0009C to
UMOO0OA1), 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,
home return, or pulser operation 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
Request home return UMO00198 | UMO00199 | UMOO19A | UM0019B | UM0019C | UMO0019D
Busy flag UMO00090 | UMO00091 | UMO00092 | UMO0093 | UMO0094 | UMO0095
;?:l‘; éf’attll‘gr‘] ‘fjlgge UMO0009C | UMO009D | UMOOOSE | UMOOO9F | UMOOOAO | UMOOOAT

(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
INEEREEEEEEEERER

AXISNO. 16 @ ¢ ¢ ¢ ¢ G o o o o o o 1
32 e e e 0 0 625240 ¢ o o o 017
A8 e o o o o 4140 ® o o o ¢33
G4 e o ¢ o o e575Ge o o o o 049

oo

¢ 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 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.




Manual Operation (Home Return)

11.3 Sample Programs

11.3.1 Sample Program (Home Return)

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 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 confirmation 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.

® |®e|o| ©

Home return start

Vo

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

SR14 X100
— | [ BKMV.US [s1:Um00086]s1:UM00089]  WR106 H
Tstscan OFF  Link gﬂ;r?nection é%_r?;ection gi_(;r?nectiqn
establish- confirmation confirmation confirmation
ment L1 BKMV.US |s1:umo0008A[s1:UuM0008D]  WR110 H
1-16 49-64 1-16
Servo lock Servo lock Servo lock
annunciation annunciation annunciation
| ['BKMV.US [S1:uM00090]S1:UM00096]  WR116 H
1-16 Virtual 17-32 1-16
BUSY BUSY BUSY
L BKMV.US |S1:UM000BA|S1:UMO00BF| WR158 H
1-16 Virtual 17-32 1-16
- o | Error occurrence  Error occurrence  Error occurrence C
Servo ON/OFF control program
A (i
X100 X104 R1060 R1100 R1580 R110
| I/I | | | | | M
| 171 LI LI 171 W)
Link Tool Axis 1 Axis 1 Axis 1 Error Axis 1 Start
Establish- operation Connection ~ Servolock occurrence enabled flag
—1 ment confirmation annunciation
R300 R110 R1160 R4240
— F~or ) /1 O
Axis 1 Home Axis 1 Start  Axis 1 Busy Axis 1
return start enabled flag annunciation Home return
R4240 start request
Axis 1
Home return
start request
SR14 X100
— | | | [BKMV.US T WR424 | WR429 [s1:UuM00198
1st scan OFF Link 1-16 Virtual 17-32 1-16
establish- Home return Home return Home return
ment start start start

B Sample program
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Manual Operation (Home Return)

11.3.2 Precautions on Programming

B Precautions on programming
e If any value such as an acceleration time, deceleration time or target speed is out of the
specified range, a setting value error occurs at the time of start.

¢ 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 R Over limit input (+): ON Executable
everse ——
Over limit input (-): ON Executable
During Home Forward Over limit input (+): ON Automatic reverse operaiton
return operation Reverse Over limit input (-): ON Automatic reverse operaiton

11-12
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Stop Functions

12.1 Type of Stop Functions

12.1.1 Type of Stop Operations

¢ The following seven stop operations are available.

e The system stop, emergency stop, deceleration stop, and pause will be effective when

allocated request signals turn ON by user programs.

¢ 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 (Y0) turns
ON, an active operation will stop and the
operation of all axes will stop.

® Stops in the deceleration time of 1 ms.

Emergency
stop

Emergency stop

—

® \When an emergency stop request
(corresponding bit allocated to UM001B0 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 positioning parameter.

Limit stop

Software
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
positioning parameter.

® 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 "limit
stop deceleration time" specified in the
positioning parameter.

Error stop

Error stop

—>

deceleration time

® 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 operation" >
"Operation when an error occurs".

® Performs a deceleration stop in the "error
stop deceleration time" specified in the
positioning parameter.
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12.1 Type of Stop Functions

Name

Time chart

Occurrence condition and operation

Deceleration
stop
(Note 1)

Deceleration time

o
©

9

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. =

v

® When a deceleration stop request
(corresponding bit allocated to UM001B6 to
UMO001BB) turns ON, an active operation will
stop and the operation of corresponding
axes will stop.

® 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.

B Allocation of /0 Numbers

Signal name

1/0 number

System stop

YO

(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.

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 UM001B0 UMO001B1 UumM001B2 UM001B3 UM001B4 UM001B5
Deceleration stop UMO001B6 UMO001B7 UMO001B8 UMO001B9 UMO01BA 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

87 0
II|IIIIIII|I

AXISNO. 16 ® ¢ ¢ ¢ ¢ 9 G e o o o o o 1
32 e e e e 0 0625240 ¢ o o o 017
A8 e o o o o 4140 © o o o ¢33
B4 e o ¢ o o e575Ge o o o o 049
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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
UMO001BB) 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.

oo

e The deceleration stop cannot be executed when using the pause function.
Use the emergency stop function to execute the stop operation when using
the pause function.

e The pause function is available only when performing the automatic
operation (positioning control). During a manual operation (JOG
operation/home return), it is the same operation as a deceleraiton stop.

e The pause function keeps the stopped state as well as other stop functions
when a deceleration stop request signal is on. If executing the emergency
stop or system stop in paused state, the pause will be cancelled and the
state will change to the one of the emergency stop or system stop.

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”.

12-4



12.2 Settings Related to Stop Function

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.

e ——
"MC common settings xl

Threshold of the number of times of PDO error judgement

Operation when an erzor occurs 211 axes stop

3
&0
Deceleration stop operation Deceleration stop n
MC operation RON->PROG. operation Deceleration stop n
Error alarm to CPU unit Yes
AllOW Q1rectlonal snlrt a
Tool operstion monitoring time (=) 10
EtherCAT communication EtherCAT communication cycle (us) 500 u
EC packet monitor request flag setting Dissbled n
Debug function
Execute EC Packet Monitor after Power ON Not executed
Parameter name Default Description
Set the operation performed when an error occurs in axes
(nodes) connected to the network.
Operation when an error Al axes stop All axes stop All axes operations stop. (Note 1)
occurs - - -
Normal axis The operation of the axis an error occurred
operation stops. The operations of normal axes
continuance continue.
Deceleration stop Deceleration .
; Deceleration stop / Pause
operation stop
Set the operation when the operation mode of CPU unit changes
from RUN to PROG.
ration . . .
Ope.a ° The operation of each axis continues.
Operation continuance
RUN->PROG. operation continuance Deceleration Each axis decelerates and stops in a
stop specified deceleration stop time in the current
control mode.
Immediate stop 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
Error alarm to CPU unit Yes configuration" - "Unit error" in FPWIN GR?7.
Yes Announces errors to the CPU unit.
No Not announce errors to the CPU unit.

(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” > "Axis parameter” > "Stop function setting" of CMI.

"Axis parameter settings ]

Stop functiocn setting

Emergency stop deceleration time (ms}

Limit stop deceleratiom time {ms)

Error stop deceleratiom time (mz)

Item Default Description

Emergenpy st'op 100 ms Set the deceleration time at the time of emergency stop. 0 to 10000 ms
eceleration time

Limit stop 100 ms Set the deceleration time at the time of limit stop and software limit

deceleration time stop. 0 to 10000 ms

Error stop 100 ms Set the deceleration time at the time of error stop. 0 to 10000 ms

deceleration time
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12.3 Operation During Stop

B Operation during stop

¢ The stop request for the system stop is performed by an output signal (YO0) in the I/O area.
The stop requests for the emergency stop, deceleration stop and pause are performed by
the bits allocated to the unit memories (UM) area).

e 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.

(1) System stop > (2) Error stop > (3) Software limit stop > (4) Limit stop > (5) Emergency stop
> (6) Pause > (7) Deceleration stop

H 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.
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13.1 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.

® 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 I—
Operation done flag

B For P-point control

In the P-point control, the positioning table operates consecutively, therefore, the dwell time is
ignored. For the last table (E point), as well as the E-point control, the dwell time is the time
taken from the completion of the position command until the operation done flag turns on.

Dwell time

/

BUSY flag J I_
l—

Operation done flag

B For C-point control

The dwell time is the waiting time for executing the next table from the completion of the
positioning talble (deceleraiton 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

NS

—

BUSY flag

Operation done flag
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13.2 Software Limit

13.2 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 (+)
—— ]
U Ball screw - H U
L [
() 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.
|: [ ////////////////////l:|
(-) 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 when returning to the current value.
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13.3 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 Operation
output 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.

B oo

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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13.3 Auxiliary Output Code and Auxiliary Output Contact

B Auxiliary output data

The auxiliary output data (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.

The values in the auxiliary output data are held until the next positioning table is executed.
Also, the auxiliary output data that was output just before the completion of the automatic
operation is held.

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

oo

Auxiliary output data 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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13.4 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 UMOOQG5F) 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
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
I DF ) | MV.SL [ K100000 [S1:UM005A0

[ Mv.Us | H1 [S1:UM00590

B oo

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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13.4 Current Value Update

B Current value u

date data area (Unit memories)

. Unit
Axis A
no. |memory no. Name Default | Description
’ (Hex)
Only when the corresponding bit for each axis changes to 1 from
Axes 1- UM 00590 0, the current value coordinate controlled by FP7 MC Unit are
16 changed to the the current value update coordinate. Afther the
change, FP7 MC Unit clears the corresponding bits to 0
automatically.
Axes UM 00591 bit Name Descirption
17-32 0 Axis 1+16n: Current value
update request
1 Axis 2+16n: Current value
update request
P Axis 3+16n: Current value
Axes UM 00592 update request
33-48 3 Axis 4+16n: Current value
update request
4 Axis 5+16n: Current value
c t update request
A urren 5 Axis 6+16n: Current value
XeS | UMoos93 | value HO update request
49-64 update 6 Axis 7+16n: Current value
request update request .
g 7 Axis 8+16n: Current value 0: No change
Vv | update request 1: Update the current value
irtua Axis 9+16n: Current value i i
axes 1- | UM 00594 8 update request after unlt‘conver5|on ofa
16 9 Axis 10+16n: Current value target axis
update request
10 Axis 11+16n: Current value
update request
1 Axis 12+16n: Current value
update request
i 12 Axis 13+16n: Current value
Virtual update request
axes UM 00595 13 Axis 14+16n: Current value
17-32 update request
14 Axis 15+16n: Current value
update request
15 Axis 16+16n: Current value
update request
. UM 005A0
AXs T 1 “UM 005A1
] UM 005A2 Stores the coordinate value to be preset as the current value after
AXis 2| T\ 005A3 unit conversion.
Culrrent Range: -2147483648 to +2147483647
value
- update n integer equivalent to the current value after unit conversion is
Vn"tual UM 00620 paa set to the unit memories.
axis1 |-UMO00621 | coordinate
Example) When the unit is um (0.1 um), set to "10000" for makin
p [¢]
_ it be 1,000.0 um.
Virtual | UM 0065E
axis 32 | - UM 0065F

(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 is 0, it turns off.

bit no.

15 87 0
HNEENENERNNEREEN

AXiISNO. 16« o o o o
32e 0000
48 e o o o o
Bho oo o

R EEEREER
25240 o o o o 017
4140 o o o o 033
e575Ge 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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13.5 Home Coordinates

The home coordinates is a function to set the coordinates after the home return processing to
arbitrary values.

e The coordinates after the home return processing can be set in the "Axis parameter setting"
dialog box of CMI or user programs.

e Set coordinates become the home coordinates by executing the home return for target axes.

B Setting of home coordinates

The home coordinates can be set for each axis in the "Axis parameter setting" dialog box of
CMI.

[ Axis parameter settings] Actnal speed judgemnet value (zpm) 5000 5000
[=- Synchronous parameter setfings
—Axis 1

— Axis 2. 2
L Axis 3: Stop-on-contact torque value (%] | 100| | 100 |

Return setti 0:D0G method 1 (Bas [ ©0:DOG method 1 (2a

Home posit: imity logic 0:Nermal Open (2 cc D:Norms1l Open (& o

I Axis 4 Stop-on-contact judgment time (ms} 100| | 100||
— Axis 5: 1

f— Axis B Home return setting
| Axis 7 Beturn acceleration time 100 100

Return direction 0:Limit (-} directi [l 0:Limit (-} direct [

- Axis B Beturn deceleration time 100 100
— Axis 9

(—Axis 10:
(— Axis 11:
(- Axis 12

Beturn target speed 1000 1000

100 1

00
. o Wl

B Program example

The following figure shows a program to read the current value after system conversion of the
1st axis and set it as home coordinates.

RO
< DF) [ Mmv.sL  [s1:UM02656] DT100

L[ mvsL | DT100 [S1:UMO0328E

B Home coordinates area (Unit memories)

Unit
Axis no.| memory Name Default | Description
no.(Hex)
Axis 1 UM 0328E
XIS - UM 0328F
Axis 2 UM 0330E . .
I - UM 0330F Stores the home coordinates to be set on completion of
home return.
Range: -2147483648 to +2147483647
Axis 64 UM 0526E Home KO

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.

- UM 0526F coordinates

Virtual UM 0528E
axis 1 - UM 0528F

Virtual axis| UM 0620E
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 H20 (for 32 words).
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oo

e An integer equivalent to the current value after unit conversion is set for
home coordinates.
Example) When the unit is um (0.1 um), set to "10000" for making it be
1000.0 um.
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13.6 Movement Amount Automatic Check

This is a function to monitor the position deviation calculated in FP7 MC Unit and generate an
error or warning on the FP7 MC Unit side when it exceeds a set judgement value.

e The movement amount automatic check is set in the "Axis parameter setting" menu of CMI.
Judgement values can be set by respective axes.

ewhen 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 \El@
File Edit View Online Debug Parameter Help
DSH2% L@ XM L
Project tree ~ &'X| Axis parameter settings x ‘
= Project[Untitied] I
B Axis setting
tAx\s change setting Auxiliary De i 0 \ |
Axis parameter setting [ram—— on 2: None B 2: ¥one
- Synchronous parameter setfings
s 4 Movement check value (pulse) 10000
Axis 2 orque Judgnent N: Disabled &d N Drsabled
Axis 3. Menitor setting Torque judgment value (&) 500.0
x‘s‘; Actual speed judgement N: Dissbled B ¥: Dissbled
is
Axis 6 Actual speed judgemnet value (rpm) 5000
Axis T Beturn secting code 0:D0G method 1 (Based on fron Q@ 0:DOG methed
Axis 8 L Home position proximity logic 0:Nermsl Open (A centact) 0:Normal Opex
Axis 9. 1
Aodis 10: Stop-on—contact torque value (%) 00| |

(pulse)

Parameter name Default Description
Movement check Select the operation when exceeding the movement amount
operation 2: None automatic check threshold.
P 0: Error, 1: Warning, 2: Not check
Set the threshold for the movement amount automatic check
Movement check value -
10000 operation.

Range: 0 to 65535 pulse

¢ REFERENCE

e For details of errors and warnings, refer to "14 Troubleshooting".
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13.7 Monitor Error (Torque / Actual Speed Judgement)

13.7 Monitor Error (Torque / Actual Speed Judgement)

This is a function to monitor the actual speed/torque of servo amplifier and generate an error
or warning on the FP7 MC Unit side when it exceeds a set judgement value.

e The monitor error is set in the "Axis parameter setting" dialog box of CMI. Judgement values
can be set for torque and actual speed separately by respective axes.

ewhen 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.

Actual speed judgment value -------- '

or Torque judgment value '
- == Error stop
deceleration time

Error annunciation flag

(Note): The above figure shows an operation diagram when error is set.

B Parameter setting by CMI

= Project{Untitied]

Axis setting e L o ‘ ‘

tAXIS change setting Torque judgment N: Disabled N: Dissbled
Axis parameter settings] Monitor setting Torque judgment value (%) 500.0
Synchronous parameter setfings
Aois 1 Actusl speed judgement N: Disabled B ¥: Disabled
Axis 2. Actusl speed judgemnet value (rpm) 5000
s 3 O N ] - ~=-oe & (ares on fen @ 000 meen |||

Parameter name Default Description

Select the operation of FP7 MC Unit when the torque value of the
N: Disabled amplifier is monitored and exceeds the judgement value.
N: Disabled, E: Enabled (Error), W: Enabled (Warning)

Set the torque judgement value.

Monitor error - Torque
judgment

Monitor error - Torque 500.0

judgment value (%) Range: 0 to 500.0 (%)
Monitor error - Actual Select the operation of FP7 MC Unit when the actual speed of the
speed iudgement N: Disabled amplifier is monitored and exceeds the judgement value.
peed judg N: Disabled, E: Enabled (Error), W: Enabled (Warning)
Monitor error - Actual .
speed judgement value 5000 get the_ gcttu?_)loso%eed judgement value.
(rpm) ange: 0 to rpm

P/ A + REFERENCE

e For details of errors and warnings, refer to "14 Troubleshooting".
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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

Vendor @ >anasonic Corporation, Appliances

MNetworks: 1 |Slaves: 4 |

B EtherCAT Configurator [--] E]@
File View Netwerk Seltings Help
Project Explorer Device Editor
v 16-axis type FP7 Motion Gontrol Unit ‘ General ’m"m‘
Pt
i Slave_ is
il Slave_D03 [MADHT1105BA1] (003) 2Axis Station Address =
§@ Slave_004 [MADHT1105BA1] (DD4) 4Axis Auis No. 1Axis -
Information
Name Slave_001 [MADHT1105BA1]
Description MADHT11058A1
Vendor Panasonic Corporation, Appliances Company (Dx66F / 1647)
Product Code 0x511050A1 (1360023713)
@ Revision Number @ 010000 (65536)
ESI File C:\ProgramData\Panasonic-ID SUNX Contro\Control Motion IntegratoriEtherCAT
\Panasonic_MINAS-ASB_V0_22 xml
Topology
PortA, Mil & 16-axis type FP7 Motion Control Unit -
Fort D Not Available
Port B, MII @ Slave_002 [MADHT1105BA1]
Fort C Not Available
Short Info - I || Messages -1
Information Severity Time  Message
Name Slave_001 [MADHT 1105BA1]
Descriptio JADHT11058A1

@

Status: | Mode: CONFIG

B Names and functions

No. Name

Description

Project Explorer

0

Registered slaves (Servo Amplifier A5B) are displayed. The slaves are
connected in the connection order from the slave closest to FP7 MC Unit.

Device Editor

Three tabs are available.

General

Addresses are set. Information registered in the ESI file and connection
states are displayed.

PDO Mapping

Information on the PDO map of EtherCAT communication can be monitored.

Distributed Clocks

The setting state of Distributed Clocks can be monitored.

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 [--] E@
FEile View Network Seftings Help
Project Explorer Device Editor
v 16-axis type FP7 Motion Control Unit | General ,m“m‘
i Slave_001 [MADHT1105BA1] (001) 1Axis
) Address

il Slave_D0D2 [MADHT1105BA1] (002) ZAK!S Station Address e

il Slave_003 [MADHT1105BA1] (0032) 3Axis =

i) Slave_004 [MADHT1105BAT] (004) 4Axis Aus Ne. 1Axis -

Information
Name Slave_001 [MADHT1105BA1]
Description MADHT1105BA1
Vendor Panasonic Corporation, Appliances Company (0xB6F [ 1647)
Product Code 0x511050A1 (1360023713)
Revision Number 0x10000 (65536)
ESI File C:\ProgramData\Panasonic-ID SUNX Control\Control Motion IntegratoriEtherCAT
\Panasonic_MINAS-ASB_V0_22 xml
Topology

Port A, Ml @ 16-axis type FPT Motion Control Unit -
PortD Not Available
Port B, MII @ Slave_002 [MADHT1105BA1]
Port C Not Available

The address, axis number settings and information on ESI files and topology are displayed.

B "Distributed Clocks™ tab

#% EtherCAT Configurator [-] = a ==
File View Network Sefiings Help e
Project Explorer Device Editor
v 16-axis type FP7 Motion Control Unit | General || PDO Mapping | DBUIDUIEdClUCK

fl Slave_001 [MADHT1105BA1] (001) 1Axis
i) Slave_002 [MADHT1105BA1] (002) 2Axis
il Slave_003 [MADHT1105BA1] (003) 3Axis
{) Slave_004 [MADHT1105BA1] (004) 4Axis

Distributed Clock
Operaticn Mode DC SYNCD
Sync Unit Cycle (us) 500

Sync Units
Syne Unit 0
Cycle Time
Sync Unit Cycle x1 500us
User defined 500

Shift Time {us)

The communication cycle of synchronous unit is "EtherCAT communication cycle". The
communication cycle of synchronous unit is set in the "MC common setting" of CMI not in this

screen.
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13.8.3 Overview of PDO Mapping

PDO (process data object) is data upated for each communication cycle via EtherCAT. "PDO
Mapping" can be confirmed in the device editor of CMI "EtherCAT Configurator".

% EtherCAT Configurator [--] o=@
File View Neiwork Selftings Help

Project Explorer Device Editer

w 16-axis type FP7 Metion Control Unit General | PDO Mapping | Distributed Clock

il Slave_001 [MADHT1108BA1] (001) 1Axis

§ Slave_002 MADHT 1055A1] (002) 2Axis Select The Inputs Select The Outputs
i) Slave_003 [MADHT1105BA1] (003) 3Axis [[] | Transmit PDC mapping 1 Oxc1ADD | [[] Receive PDO mapping 1 0x1600
il Slave_004 [MADHT1105BA1] (004) 4Axis Name Index Bit Length Name ndex Bit Length
Error code 0x603F:00 18 Gontrolword 0x6040:00 16
Statusword 0x6041:00 16 L Modes of operation  0x6060:00 B
Modes of operafio 0x6061:00 8 Target position 0x6074:00 32 L
Position actual val 0x6064:00 32 Touch probe functi 0x60B8:00 16 1
Touch probe statu:  0x6089:00 16 D Receive PDO mapping 2 0x1601
Touch probe pos1  0x80BA-00 32 Name Index Bit Length
Following error acl  0x60F4:00 32 Confrolword 0x6040:00 16
Digital inputs (x60FD:00 32 Modes of operation  0x6060:00 B
D Transmit PDO mapping 2 Oxc1AD1 Target torgue 0x6071:00 18
Name Index Bit Length Target position 0x607A:00 32
Ermar code DAN3ED 16 - May motor sneed (DR -
B PDO mapping tab
Item Description

The maps of (input) data that is sent by Servo Amplifier A5B and received by FP7 MC
Unit is displayed.

Select The Inputs Transmit PDO mapping 1 to Transmit PDO mapping 4 are displayed.
Transmit PDO mapping 4 is selected.

The maps of data sent (output) by FP7 MC Unit and received by Servo Amplifier A5B
are displayed.

Select The Outputs Receive PDO mapping 1 to Receive PDO mapping 4 are displayed.

Receive PDO mapping 4 is selected.

* NOTES

e For using FP7 MC Unit in combination with Servo Amplifier 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 PDF 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.

2. Select PDO mapping in the device editor window.

3. Select "Settings" > "Enable Slave Edit" > "PDO Mapping" from the menu bar,
and check the checkbox.

gﬁ EtherCAT Configurator [--]

File

Project Explorer |

You can now edit the field of PDO map.

View

Network

Settings

Help

Enable Slave Edit

3 | [7] PDO Mapping

16-axis type FPT7 Motion Control Unit
il Slave_001 [MADHT1105BA1] (001) 1Axis

Device Editor

General | PDO Mapping | Distributed Clock

Select The Inputs

| General | FUU Mapping |Disl.ributed Clock

Selert The Innuts

Select The Qutputs

TETET PUSTIT UREOT AU
[C] Transmit PDO mapping 1 Dxc1AD0D | *

Touch probe functi 0x60B8:00 16
Name Index Bit Length

Target velocity 0xE60FF:00 32
Error code 0x603F:00 18

Receive PDO mapping 4 0x1603
Statusword 0x6041.00 16 2

3 MName Index Bit Length

Modes of operatic = 0x6061:00 8

Controlword OxE040:00 16
Position actual val 0x6064:00 3z

Modes of cperatio 0x6D60:00 B8
Touch probe statu: | 0x6089:00 16

Target torque 0x6071:00 16
Touch probe pos1  0x60B8A-00 32

Max torgue 0x6072:00 16
Following error a¢i  0x60F4:00 32

Target positicn 0x607A:00 32
Digital inputs Ox60FD-00 3z

Max motor speed  0x60580:00 32
|:| Transmit PDO mapging 2 D1A01

Touch probe functi 0x60B5:00 16
Name Index Bit Length

- Target velocity 0x60FF-00 32
Frror code RO3F-00 16
Add Delete Edit Up Down

4. Select "Receive PDO mapping 4" from the "Select The Outputs™ box, and
press the "Edit" button.

The "Edit PDO" dialog box is displayed.
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Edit PDO
General
Mame Receive PDO mapping 4
Index 0x1603
Flags Direction
Wandatory TxPdo
Fixed Content RxPdo
Virtual PDO
Entries
Name Index
Controtword D5040:00
Modes of operation Ox6060:00
Target torque O=E071:00
Max torque Ox6072:00
Add Delete E
oK

[F=5 E=R( =3
Optional
Exclude:
o [] 1600
Dec | Hex | D 1601
[ 1802

Bit Length Comment -

16

3

16

16
Cancel

5. Press the [Add] button.
The "Add PDO" dialog box is displayed.
6. Input the following items, and press the [OK] button.
It returns to the "Edit PDO" dialog box.

Add PDO Entry =]
General
Mame Digital Qutputs
Commt.ant |m
Swapping MNone 4 -
Settings
Index OxB0FE Dec | Hex || Sublndex 1 [Dec| Hex
Datatype DINT Bit Length 32
CoE Object-Dictionary
Index | Name Tvoe !
Item Input content
General | Name Digital Outputs
Index 0x60FE
Settings | Sub index 1
Data type DINT
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Edit PDO E=mEn <=
General Coptional
Name Receive PDO mapping 4 Exclude:
— [] 1600
Index 0x1603 Dec | Hex | [] 1601
1602
Flags Direction O
Mandatory TxPdo
Fixed Content RxPdo
Virtual PDO
Entries
MName Index Bit Length Comment -
Max motor spesd Ox6080:00 a2
Touch probe functicn Ox60B5:00 16
Target velocity Ox60FF:00 32 =
‘ Digital Outputs Ow60FE:D1 a2 -
Add Delete E Up Dow
QK 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.

B EtherCAT Configurator [--]

File  View  MNetwork | Seitings | Help

Project Explorer | Enable Slave Edit 3 | [ PDO Mapping |

v 16-axis type FP7 Motion Contral Unit | General | FUU 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.

Salect The Innuts
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13.9 EC Packet Monitor Function

13.9.1 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 ASB) 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 TCPDump format (cap)

Packet data file size Max. 6 Mbytes per file

No. of packets Max. 3904 packets

Storage timing EC packe! data is stored at an arbirary tming using user programs,

13.9.2 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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13.9 EC Packet Monitor Function

13.9.3 How to Set

For using the packet monitor function, the settings related to the EC packet monitor are
configured in CMI.

B MC common setting dialog box

p—
"MC common settings l

Setting
Threshold of the number of times of PDO error judgement 3
All nodes participation wait time (s3) &0
Operation when an error occurs 311 axes stop
Decelerstion stop operation Decelerzticn stop [+~]
MC operation RUN->PROG. operation Deceleration stop u
Error alarm to CBU unit Yas
Interpolation operation control P point operatien Bllow directional shift ﬂ
Tool operation monitoring time (s) 10
— r—
i -
EC packet monitor request flag Disabled [+~]
Debug function
Execute EC Packet Monitor after Power ON Not executed
Item Default Description
Set the operation of packet monitor request flag of EC
(EtherCAT) communication.
EC packet monitor . . Packet monitor is not executed when EC
: Disabled Disabled )
request flag setting packet monitor request flag turns ON.
Packet monitor is executed when EC packet
Enabled .
monitor request flag turns ON.
Set whehter or not to execute the EC packet monitor after the
Execute EC packet )
monitor after power ON Not executed power is turned on.
p 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
allocation | axis

Name Description

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 L .
ON: Monitoring is executed, OFF: Monitoring stops

Requests the start of the monitor of EtherCAT communication packet
when the EC packet monitor is enabled by "MC common parameter".
The packet data is saved in an SD memory card. The 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.

EC packet

Y1 All axes .
monitor request
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13.9.4 How to Execute

The packet monitor is execute 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. Confirm.
@ Confirm that the operation monitor LED [SD] is off, and remove the SD memory card.

13.9.5 Handling of SD Memory Card

B Usable SD memory cards
Use of Panasonic industrial SD memory cards (SLC type) is recommended.
http://panasonic.net/avc/sdcard/industrial sd/lineup.html

(Note) An operation check has not been conducted for SD memory cards made by other
manufacturers.

Printed logo Usable SD memory cards
on CPU unit Card type Capacity
Y 4
SDHC memory card 512 MB to 16 GB

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 lost 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/
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13.9 EC Packet Monitor Function

* NOTES

A file system formatted by PC's standard formatting software does not
satisfy the SD memory card specifications. Please use the dedicated
formatting software.

It is 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.

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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Troubleshooting

14.1 Errors and Warnings

14.1.1 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.

Ocecurs 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.

14.1.2 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.

_ = e e

1

Azis [Eroup] Axis 1 i V-axis

Control mode Positioning contrel

Synchroncus master axis V-axis 1 L S e e

Positicning centrol | Positioning control | Pesitioning comtrel JOG cperatien

Synchroncus cutput Cam Gear+Clucch |  ———————= | ——m———em | e

Synchronous state Synchreonize Synchremize | —————m—— e

Table number executing 1 1 1
Buxiliary output code o [ o
Repeat count current value o o o
Repeat count o o

Current value o -1 az4
Unit comversion current value 0 pulse -1 pulse 424 pulse
Deviation 1 -1

Torque value (%) o
Actual speed (rpm) o

Axiz state Error occurs Error occurs

Error code 00F0-3011

00F0-3043

7777777777777777 00F0-3043

Clear errors I Clear errors | Clear errors | Clear arrors | clear errors

Warning cede |HNDNNNESEEEEEEE . e e T —

Clear warning | Clear warning | Clear warning |  clear waming

¥

Close

14-2



14.1 Errors and Warnings

14.1.3 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
— | [ BKMV.UL [S1:UM000BA[S1:UM000BF] _WR158_H
Istscan OFF  Link Axes 1t0 16 Virtual axes Axes 1to 16
- Establish- Error flag 17t0 21 Errorfag A
ment Error flag
R600 R1580 R4720
3 | | r\
—| |—( DF ) 1 | @,
Axes 1 Axis 1 Error
Error flag clear request
R4720
Axis 1 Error
_:lclear request [:3
SR14 X100
| [BKMV.UL | WR472_| _WR477__]S1:UM000C8H
1st scan OFF Link. Axes 1t0o 16  Virtual axes Axes 1to 16
Establish- Error clear 17to 21 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 | UmM000BB | UMO00OBC | UMOOOBD | UMOOOBE UMOOOBF
Warning annunciation UMO000CO UMO000C1 UMO000C2 UMOO00C3 UMO000C4 UMOO00C5
Error clear request UMO001C8 UMO001C9 UMO0O01CA | UM001CB UMO001CC | UMO001CD
Warning clear request UMO001CE UMO01CF UMO001DO0 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

87 0
HNENEENERENEEEER

AXISNO. 16 ¢ o ¢ o e 9 8 e o ¢ s o o1
32 e e e 0 025240 0 0 0 0 017
48 e o o o o 041400 o o o o ¢33
G4 o o e e o o5756e o o o o 049
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14.1.4 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.

¢ When an error/warning that is not related to the axes occurs, such as an 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

No. of occurrences of
errors

The number of occurred errors is stored.

Error o Error code annunciation . .
announciation & buffer 1 Up to eight error codes per axis are stored.
cleararea | —— Eight-digit hex codes are stored as error codes.
E d ot The buffer 1 is always the latest code. Error codes are stored in
rror code annunciation | yhe oecurrence order from the buffer 1.
buffer 8
Warning clear
No. O.f occurrences of The number of occurred warnings is stored.
warnings
Warnlng_ . Warning code
announciation & ation buffer 1 ) ) )
clear area annunciation buffer Up to eight warning codes per axis are stored.

""" The buffer 1 is always the latest code. Warning codes are stored
Warning code in the occurrence order from the buffer 1.

annunciation buffer 8

—

e For details of the log areas, refer to "15.5.8 Error Annunciation and Clear
Area" and "15.5.9 Warning Annunciation and Clear Area".
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14.2 Error Recovery Process

14.2 Error Recovery Process

14.2.1 Overview

The method to recover from error occurrence varies according to the states when errors occur.

Status when

an error Description Error type
occurred

Recoverable - After an error occurred, the operating axes stop.

state - After an error occurred, FP7 MC Unit can recover the error at any All error types
(Yes) time.

Unrecoverable - Error when a critical trouble occurred on the FP7 MC Unit system System errors
state - When an unrecoverable error occurred, the power supply of the g')\/lnfmunication
(No) positioning unit should be restored. erTors
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14.3 Error Code Table

14.3.1 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.

E;';); Error name Description Object|Recovered Countermeasures
System runaway
System All
1000H If the error occurs, the ALARM No
runawa ’ axes
unaway LED on the unit turns on. X Turn off t.he 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 turned No . ’
error on axes consult your Panasonic
- - - representative.
1002H | Unit error Any error occurred in the internal | All No
processing. axes
Any error occurred in the L .
FROM write | execution of writing to FROM. Al Execute writing to FROM again. If
1010H . . Yes the error occurred repeatedly,
error (Write error/Verify error/Erase axes
please contact us.
error)
Tool Any error occurred in the Check the connection of the cable
1020H operation commgnlcatlon with a PQ when All Yes connecting the PC and PLC.
abnormal executing the tool operaiton on axes
end CMI. Reboot the PC.
CPU unit All Check the condition of the CPU
1030H ALARM occurred in the CPU unit. No unit. Turn off the power supply
error axes : ;
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 "No".

14.3.2 AMP Communication Errors (From 00F0 2000H)

These are the errors occurred in the communication beteween FP7 MC Unit and AMP. They
occur when the communication data was judged as abnormal.

error

E::; Error name Description Object|Recovered Countermeasures
AMP station The AMPs with the same All
2020H | address station address exist in the axes No . .
duplicate error network. Afe( checking the station address
- - - settings of AMP, turn off the
AMP statlon_ The AMP W|t_h a station All power supply and turn it on again.
2030H | address setting | address outside the settable axes No
error range exists.
2060H | No ENI file No ENl file exists in FP7 MC | Al No | Download CMI project data.
Unit. axes
Network Th? netv_vork conf|gyra‘t|on Check whether the configuration
. ) defined in the ENI file is All :
2061H | configuration . No matches the connection
. different from the acutal axes ; ;
verify error ) . configuration set on CMI.
network configuraiton.
Process data Check the communication cable
AR The PDO (Process data) All to see if it is correctly connected.
2062H | receive timeout LN No
communication error occurred. | axes Check the power supply of Servo

Amplifier A5B.

(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 "No".
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14.3 Error Code Table

14.3.3 Axis Operation Errors (From 00F0 3000H)

These are the errors occurred while various operations are being executed.

Error

code Error name Description Object | Recovered Countermeasures
3000H Not servo The axis that servo is not locked | Each Yes Confirm the servo is locked while
ready was started. axis each axis is operating
s ﬁ Turn off the servo on input when
3001H d:tr;,(?ti(c))n in | The servo became off during Each Yes the busy flag for the target axis is
operation the operation being processed. | axis not on.
Check the state of the AMP.
Turn the servo on after the main
Main power | The servo on was requested Each power supply has been turned on.
3005H | supply OFF | when the main power supply of . Yes .
error the AMP was off. axis Check the voltage of the main
power supply.
3010H Limit + signal | The input on the plus side of the | Each Yes Move the motor into the range of
detection limit turned on. axis the limit by an operation such as
the JOG operation.
3011H Limit - signal | The input on the minus side of | Each Yes Check the settings of Servo
detection 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 turned . Yes Amplifier and FP7 MC Unit to see
error axis : LS ]
on. if the limit input is correct.
Software limit| The movement amount of the Each Move the motor into the ranae of
3020H | (plus side) motor exceeded the upper limit . Yes L 9e
detection of the software limit axis the software limit by an operation
’ such as the JOG operation.
Software limit| The movement amount of the .
3021H | (minus side) | motor exceeded the lower limit aEfigh Yes g:;x;r?ﬁ;ﬁmng values of the
detection of the software limit. ’
Command . . Lower the set speed.
speed The internal operat|_on of Each Check th . fth |
3025H . command speed failed due to . Yes eck the settings of the pulse
operation overflow. axis number per rotation and
error movement amount per rotation.
Check the setting values and
Axis An error occurred in the Each parameters of the positioning unit.
3030H | operation op_eration processing of each axis Yes If the error occurs repeatedly with
error axis. the correct set values, consult
your Panasonic representative.
Each
Operation An error occurred in the axis If an error occurs repeatedly,
3031H | abnormal operation processing of each Yes consult your Panasonic
end axis. Al representative.
axes
. . Changing the axis group should
The setting of axis group was be performed when the axes are
Axis group changed durlr)g the operation or Each not in operation.
3032H | operation when requesting the stop. ) Yes
error axis Do not make a stop request,

The setting of axis group is out
of the range.

either.

Check the axis group settings.

(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

Error

code Error name Description Object | Recovered Countermeasures
. Check the set values for
Interpolation The operation stopped as an positioning data on interpolation.
3033H | operation error occgrred on oth_er Ea_ch Yes i
p interpolation axis during the axis If the error occurs repeatedly with
error interpolation operation. the correct set values, consult
your Panasonic representative.
Positioning The positioning movement Each
3035H | movement amount has exceeded the upper axis Yes Check the set value.
amount error | or lower limit.
The synchronous group was
changed during the Changing the synchronous group
synchronous operation or when should be performed when the
requesting the stop in the busy flag for the axes to be
Synch_ronous synchronous operation. Each synchronized is off.
3040H | operation . . Yes .
group error | 1€ setting of synchronous axis Also, it should be performed when
group is out of range. various stop requests (system
An error occurred in the home stop, emergency stop,
return of the synchronous deceleration stop) are off.
operation.
. Check the unit setting of the
Synchronous The operation has stopped as stopped axis.
3043H | operation an error occurred on qnother . Eaph Yes .
axis while the positioning unit is | axis If the error occurs repeatedly with
error in synchronous operation. the correct set values, consult
your Panasonic representative.
The difference between the Check the operation of the target
Movement command value and feedback axes.
3046H automatic value exceeded the movement | Each Yes
check value | automatic check value with the | axis Check the parameter of the
error movement automatic check movement amount automatic
function. check function.
Design the system within the
Torque The torque value exceeds the | _ range that the torque of the motor
3050H | judgment setting upper and lower limit axis Yes does nto exceed the judgment
error values. value.
Check the torque judgment value.
Design the system within the
range that the actual speed of the
Actual speed The‘ actual speed exceeqs Fhe Each motor does nto exceed the
3051H | judgment setting upper and lower limit axis Yes judgment value.
value error values.
Check the actual speed jdgement
value.
Home return | The home return could not be
3060H not executed as AMP parameter Each Y Check the parameters of AMP
. . . . es . .
executable settings and signal input were axis and signal inputs.
error not correct.

(Note): To simplify the displays, only the lower four digits (Hex) of each error code are displayed in the above table.

14-8




14.3 Error Code Table

14.3.4 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.

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
Axis group | The settings of axis groups are not | Each been registered in more than
4000H . . Yes
setting error | correct. axis one group.
- Four or more axes have
been set in one group.
- The group is composed of
one axis only.
Check if the unit is one of the
4002H Unit setting The unit system for the axis setting Eaph Yes followings.
error is out of the range. axis )
pulse, um, inch, degree
Pulse
4004H | NUmber per | The number of pulses is out o the | Each v Check the set value.
revolution range. axis es If the setting value is out of
error the range, reduce it by the
following formula. (Pulse
Movement ) number per rotation) /
4005H | P&T The movement amount is out of the Ea_ch Yes (Movement amount per
revolution range. axis rotation)
error
4010H Soft.ware limit| The upper or I.ower limit value of Eaph Yes
setting error | software limit is out of the range. axis
Limit stop - C
4020H | deceleration The limit stop deceleration time is Eaph Yes
; out of the range. axis
time error
Error stop S
4021H | deceleration The error stop deceleration time is Ea_ch Yes
; out of the range. axis
time error
Emergency
4022H stop ‘ The emergency stop deceleration Eaph Yes
deceleration | time is out of the range. axis
time error
The settings of auxiliary output are
not correcg fyoup Check the set value.
Auxil A mode other than With mode or If_the error occurs repeatedly
4028H OLIJJtXILIJ?Zettin Delay mode has been set for the Each Yes with the correct set values,
P 9| auxiliary output mode. axis consult your Panasonic
error . . representative.
The auxiliary output delay ratio of
Delay mode is not in the range of 0
to 100 (%).
The same axis has been set for the
synchronous groups 1 and 2.
Either master axis or slave axis has
Svnch not been set.
ynchronous .
4030H | group setting Multiple master axes or slave axes Ea_ch Yes
have been set. axis

error

The same axis has been set for the
master and slave axes.

- The slave axis has been set to the
interpolation group.

(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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E:;';;: Error name Description Object|Recovered Countermeasures
4044H | Speed rate error The stting of th speed rate is out Ea_ch Yes
of the range. axis
The startup speed is out of the Each
4050H | Startup speed error range. axis Yes
JOG positioning The acceleration/deceleration Each
4080H | acceleration/decelerati | method of the JOG positioning is axis Yes
on type error out of the range.
JOG ppsmonmg . The acceleration time of the JOG | Each
4081H | operation acceleration A . Yes
’ positioning is out of the range. axis
time error
JOG positioning N
) . The deceleration time of the JOG| Each
4082H qperatlon deceleration positioning is out of the range. axis Yes
time error
JOG positioning
4083H | operation target speed The‘ t‘arg.et speed of the JOG Eaph Yes
error positioning is out of the range. axis
4102H Home return target The tal_’get speed of the home Ea_ch Yes
speed error return is out of the range. axis
Home return The acceleration time of the Each
4105H o ) . Yes
acceleration time error | home return is out of the range. | axis
Home return The deceleration time of the Each
4106H o ) . Yes
deceleration time error | home return is out of the range. | axis
Home return setting The home return setting code is | Each
4107H code error incorrect. axis Yes
Home return creep The creep speed of the home Each
4110H speed error return is out of the range. axis Yes Check the set value.
H turn directi ™ ing directi ih Each If the error occurs
4111H ome return direction e moving direction of the ac Yes repeatedly with the
error home return is out of the range. | axis correct set values
The limit switch is disabled. consult your Pana’sonic
4112H | Home return limit error | (It 0ccurs when the home return | Each Yes representative.
method is set to the stop-on- axis
contact method 1 or 2.)
The home return stop-on-contact
Home return stop-on- | torque value is out of the range. Each
4115H | cotnact torque value (It occurs when the home return ) Yes
; axis
error method is set to the stop-on-
contact method 1 or 2.)
The home return stop-on-contact
Home return stop-on- | judgment time is out of the Each
4116H | contact judgment time | range. (It occurs when the home ) Yes
; axis
error return method is set to the stop-
on-contact method 1 or 2.)
4120H | Home coordinate error The set home coordinates are Eaph Yes
out of the range. axis
JOG operation target | The target speed of the JOG Each
4201H o ) Yes
speed error operation is out of the range. axis
JOG operation The acceleration/deceleration Each
4203H | acceleration/decelerati | type of the JOG operation is axis Yes
on type error incorrect.
4204H JOG operation The acceleration time of the JOG | Each Yes
acceleration time error | operation is out of the range. axis
JOG operation The deceleration time of the JOG| Each
4205H IS e ) Yes
deceleration time error | operation is out of the range. axis
4206H Inching movement The inching movement amount is Eaph Yes
amount 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.

14-10




14.3 Error Code Table

Error

code Error name Description Object|Recovered Countermeasures
The setting value of the
4250H Current value update current value update is out Egch Yes
error axis
of the range.
) A value other than the
4301H Abs_olute/mcremental absolute/increment is set for Ea_ch Yes
setting error axis
the move method.
The setting value of the Each
4302H | Dwell time error dwell time is out of the axis Yes
range.
— . The specified table number
4303H Positioning starting is 0, or it exceeds the Eaph Yes
table no. error . axis
maximum table number.
The last table of the Each
4304H | Table setting error positioning setting tables is axis Yes
not point E.
Positioning movement The movement amount of Each
4400H 9r the positioning operation is ' Yes
amount setting error axis
out of the range.
I The
Positioning acceleration/deceleration Each
4401H accteleratlon/deceleratl type of the positioning axis Yes Check the set value.
on type error operation is incorrect. If the error occurs repeatedly
The acceleration time of the with the correct set vallues,
4402H Positioning ositioning operation is out Each Yes consult your Panasonic
acceleration time error | P 9 op axis representative.
of the range.
Positionin The deceleration time of the Each
4403H g positionign operation is out ' Yes
deceleration time error axis
of the range.
I The target speed of the
4404H Positioning target positioning operation is out Eaph Yes
speed error axis
of the range.
The setting of the Each
4500H | Interpolation type error | interpolation type is axis Yes
incorrect.
The parameter of the circular
4504H Circular interpolation mt_erpolatlon (su_ch as center Ea_ch Yes
not executable point or pass point) is axis
incorrect.
o . The error occurred during
4505H Spiral interpolation not the spiral interpolation as the Ea_ch Yes
executable : L axis
setting value is incorrect.
Movement automatic | The setting for the operation Each
4609H | check operation of movement automatic axis Yes

method setting error

check 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

14.3.5 Synchronous Parameter Setting Errors (From 00F0 5000H)

B Synchronous parameter: Common errors

Error

deceleration
time

time is incorrect.

code Error name Description Object | Recovered Countermeasures
The setting for the synchronous
Synchronous | master axis is incorrect.
5000H ma;ter =Setting error (Value is Eaph Yes
setting value | . axis
incorrect.)
error
=0wn axis setting
The synchronous setting rquest Check the set value.
was made in the following axis .
setting If the error occurs repeatedly with
’ the correct set values, please
- Its own axis (slave axis) is set contact us.
Synchronous | 55 the master of another axis. | Each
5002H | setting o . Yes
disable error | - The master axis is set as the | aXIs
slave axis of another axis.
- Its own axis (slave axis)
belongs to the interpolation
group.
Synchronous
slave single The setting for th h Check the set value.
deceleration © Seting for Ine Synchronous | -, If th tedly with
5006H slave single deceleration stop ' Yes € error occurs repeatedly wi
stop axis 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

E::; Error name Description Object | Recovered Countermeasures
Electronic
gear - Gear | The setting for the gear ratio Each
5100H | ratio numerator of the electronic gear axis Yes
numerator is incorrect.
setting error
Electronic ) ) Check the set value.
gear - Gear | The setting for the gear ratio Each .
5101H | ratio denominator of the electronic axis Yes If the error occurs repeatedly with
denominator | gear is incorrect. the correct set values, please
setting error contact us.
Electronic
gear- Gear The setting for the gear ratio Each
5102H | ratio change | change time of the electronic axis Yes
time setting | gear is incorrect.
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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14.3 Error Code Table

B Synchronous parameter: Electronic clutch related errors

Error

code Error name Description Object|Recovered Countermeasures
Electronic clutch - .
5200H | Clutch ON trigger T_he setting for_the clutch ON Eaph Yes
h trigger type is incorrect. axis
type setting error
Electronic clutch -
Clutch ON edge The setting for the clutch ON Each
5201H . ; L ; Yes
selection setting edge selection is incorrect. axis
error
Electronic clutch - .
5203H | Clutch OFF trigger T_he setting for_the clutch OFF Eaph Yes
h trigger type is incorrect. axis
type setting error
Electronic clutch -
5204H Clutch OFF e.dge The setting for t.he‘,- clutch OFF Eaph Yes
selection setting edge selection is incorrect. axis
error
Electronic clutch - .
5207H | Clutch ON method | 1€ Setting for the clutch ON | Each | ¢
) method is incorrect. axis
setting error
Electronic clutch - .
. The setting for the clutch ON Each
5208H g:ttrfgdos’:tfigp orror slip method is incorrect. axis Yes Check the set value.
9 If the error occurs repeatedly
Electronic clutch - . with the correct set values,
5209H | Clutch ON slip time The _settlng_for the clutch ON Ea_ch Yes please contact us.
) slip time is incorrect. axis
setting error
Electronic clutch -
5210H Clutch ON sllp curve The settln_g fgr the clutch ON Eaph Yes
selection setting slip curve is incorrect. axis
error
Electronic clutch - .
5211H | Clutch OFF method | "¢ setting for the clutch OFF | Each |y
3 method is incorrect. axis
setting error
Electronic clutch - .
5212H | Clutch OFF slip The setting f‘or.the clutch OFF Eaph Yes
. slip method is incorrect. axis
method setting error
Electronic clutch - | 1 setting for the clutch OFF | Each
5213H | Clutch OFF slip time | . © S€tN9 ; Yes
) slip time is incorrect. axis
setting error
Electronic clutch -
5214H Clutch OFF _sI|p The settmg f_or the clutch OFF Ea_ch Yes
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

E:;':; Error name Description Object | Recovered Countermeasures
Electronic cam -
Cam control The setting for the cam
synchronous Each
5300H ’ control synchronous master ) Yes
master axis . L axis
) axis cycle is incorrect.
cycle setting
error Check the set value.,
Electronic cam - IS;gzs?s%auTogiggTange If the error occurs repeatedly with
5301H | Used cam - | Each Yes the correct set values, please
pattern no. The used cam pattern axis contact us.
setting error number is not registered.
Electronic cam -
5302H Cam stroke‘ The setting for ‘thg- cam Eaph Yes
amount setting | stroke amount is incorrect. axis
error
(Note): To simplify the displays, only the lower four digits (Hex) of each error code are displayed in the above table.
B Cam pattern related errors
E:;':; Error name Description Object | Recovered Countermeasures
Cam pattern The setting for the cam Each
5400H | resolution pattern resolution is out of axis Yes
setting error the range.
Cam pattern set
5401H | number setting The cam pattern set number Eaph Yes
is out of the range. axis
error
Cam pattern The setting for the cam Each
5402H | section function | pattern section function is axis Yes
setting error out of the range.
Cam pattern The setting for the cam
control start . Each
5403H o . pattern control start position ) Yes
position setting | . axis
is out of the range.
error
Cam pattern The start phase setting for Each
5404H | start phase each section of cam pattern axis Yes
setting error is out of the range. Check the set value.,
Qam pattern The _displacement for e_ach Each If the error occurs repeatedly with
5405H dlsp_lacement section of cam pattern is out axis Yes the correct set values, please
setting error of the range. contact us.
Cam pattern The curve number for each Each
5406H | cam curve no. section of cam pattern is out axis Yes
setting error of the range.
Adjustment data | The total number of cam Each
5410H | total no. setting | pattern adjustment data is axis Yes
error out of the range.
. The number of cam pattern
5411H Adjustrr_\ent data adjustment data is out of the Ea_ch Yes
no. setting error ) axis
range. (cam pattern unit)
Adjustment data | The control point of cam Each
5413H | control point pattern adjustment data is axis Yes
setting error out of the range.
Out-of-range The adjustment value of cam Each
5414H | adjustment data | pattern adjustment data is axis Yes
setting error out of the range.

(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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14.4 Warning Code Table

14.4 Warning Code Table

14.41 Unit Warnings (From 00B0 0000H)

These are the warning codes to be given when the warnings occurred in the unit.

E;';: Error name Description Object | Recovered Countermeasures
0008H SD memory The SD memory card access| All Yes Check if an SD memory card is
card warning error occurred. axes inserted correctly.
The requests for the axes being
operated cannot be executed,
- ) except the following requests.
e same axis was
Duplicate requested to start even Each - System stop request flag (all
0010H . . ) Yes axes)
startup though the axis operation axis
has not completed. - Emergency stop request flag
(each axis)
- Deceleration stop request flag
(each axis)
“J-point speed change When the both requests have
request” and J-point been turned on simultaneously,
positioning start request” “J-point positioning start request”
J-point turned ON simultaneously has a priority, and “J-point speed
0030H | simultaneous during the JOG positioning Ea_ch Yes change request” is ignored.
- ; axis
startup warning | operation. Please program to turn on the J-
The J-pont speed change pont speed change request during
request turned ON during turned ON during the constant
acceleraiton/deceleration. speed control.
J-point speed The J-point speed change I e
0031H | change request | request turned ON when J- Efigh Yes Sh::é( (t:r;]:‘:rrgr:g tzz;mrispgﬂt
warning point operation is not active. P gereq ’
J-point The J-point positioning start Each Check the timing that the J-point
0032H | positioning start | request turned ON when J- axis Yes positioning change request turns
request warning | point operation is not active. ON.
The difference between the
command value and
feedback value exceeded
the specified movement
Movement automatic check value with .
0046H | automatic check | the movement automatic Ea_ch Yes Check the operation of the target
warning check function. axis axes.
This warning occurs when
setting the movement
automatic check operation to
"Warning".
- Design the system within the
range that the torque of the motor
judgment error 9 upp axis value.

limit values.

- Check the torque judgment
value.

14-15



Troubleshooting

E;';: Error name Description Object | Recovered Countermeasures
- Design the system within the
range that the actual speed of the
Actual speed The act_ual speed exceeds Each motor does nto exceed the
0051H | judgment value t.he. setting upper and lower axis Yes judgment value.
error limit values.
- Check the actual speed
judgement value.
s The change of the Changing the synchronous setting
ynchronous :
. synchronous setting was Each should be performed when the
0100H | setting change : . Yes
) ” requested on an operating axis busy flag for the axes to be
disable warning : . A
axis. synchronized is off.

(Note): To simplify the displays, only the lower four digits (Hex) of each warning code are displayed in the above table.

14-16



15

Specifications



Specifications

15.1 Specifications

15.1.1 General Specifications

Items Description

Operating ambient

temperature 0°C to +55°C

Storage ambient

temperature -40°C to +70°C

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/s2

10 sweeps each in X, Y and Z directions (1 octave/min)

Vibration resistance

Conforming to JIS B 3502 and IEC 61131-2
147 m/s2 min in X, Y, and Z directions three times each.

Shock resistance

Noise resistance 1,000 V [p-p], pulse width of 50 ns/1 us (by noise simulator)
Environment Free from corrosive gases and excessive dust.

EC Directive applicable EMC directive: EN 61131-2

Overvoltage category Category Il or lower

Pollution degree Pollution degree 2 or lower

Internal current

. 120 mA or less
consumption

Weight Approx. 150 g
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15.1 Specifications

15.1.2 Communication Specifications

Item Description
Communication standard IEC 61158 Type12
Physical layer 100BASE-TX (IEEE802.3)
Baud rate 100M bps

Trasmission distance

Max. distance between nodes: 100 m

Topology

Daisy chain (without brach)

Applicable cable

Shielded twisted-pair cable (Category 5e or higher)

Connector

9-pin RJ45 x 1

Communication cycle

0.5ms / 1ms/2ms / 4ms

No. of connected slaves

Max. 16 / 32 / 64 slaves (according to models)

Coonnected slave

Panasonic AC servo motor A5B series

(Note): Hubs for EtherCAT and Ethernet cannot be used.
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15.1.3 Performance Specifications

Item

Description

AFP7MC16EC

AFP7MC32EC

AFP7MC64EC

Real axis: 16 axes

No. of control axes . .
Virtual axis: 8 axes

Real axis: 32 axes
Virtual axis: 16 axes

Real axis: 64 axes
Virtual axis: 32 axes

Interpolation control

2-axis linear interpolation, 2-axis circular interpolation, 3-axis linear
interpolation, 3-axis spiral interpolation

Position specified unit

No. of occupied I/O points Input: 16 points, Output: 16 points
Position specification method Abs_o_lute (specified absolute position), Increment (specified relative
position)
pulse

pum  (select a minimum instruction unit of 0.1 um or 1 pm)
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)

pulse: -2147483648~+2147483647 pulse
pm (0.1 ym): -214748364.8~+214748364.7 ym

pm (1 um): -2147483648~+214748364.8 ym

Position reference range inch (0.00001 inch): -21474.83648~+21474.83648 inch
inch (0.0001 inch): -214748.3648~+214748.3648 inch
degree (0.1 degree): -214748364.8~+214748364.7 degree
degree (1 degree): -2147483648~+2147483647 degree

pulse: 1 to 32,767,000 pps
um: 1 to 32,767,000 um/s

contact, auxiliary output code

. | @ | Speed reference range inch: 0.001 to 32,767.000 inch/s
-(% o degree: 0.001 to 32,767.000 rev/s
= | 2
2| ) . Linear acceleration/deceleration
o c
8 8 Acceleration/deceleration type S-shaped acceleration/deceleration
= ()]
g £ | Acceleration time 0 to 10,000 ms (adjustable in 1-ms increments)
% :% Deceleration time 0 to 10,000 ms (adjustable in 1-ms increments)
<
& | No.of positioning tables Each axis: 1000 points
PTP control (E- and C-point control)
Independent CP control (P-point control)
JOG positioning control (J-point control)
§ Linear E-, P-, C-point control; composite speed or long-axis speed
B | 2-axis interpolation | specification
el .
interpolation i
° P Qrcular . E-, P-, C-point control; center or passing point specification
£ interpolation
8 Linear E-, P-, C-point control; composite speed or long-axis speed
3-axis interpolation | specification
interpolation Spiral . . . o
; . E-, P-, C-point control; center or passing point specification
interpolation
Other functions Dwell time: 0 to 32,767 ms (Settable by 1 ms), auxiliary output
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15.1 Specifications

It Description
em
AFP7MC16EC AFP7TMC32EC AFP7MC64EC
Master axis Selectable from real axes, virtual axes and pulse inputs.
Synchronous
- basic setting Slave axis Max. 8 Max. 16 Max. 32
o axes/master axes/master axes/master
é Electronic Operation setting Gear ratio setting
5 gear Operation method Direct method, acceleration/deceleration methodv
g Electronic Clutch ON trigger Contact input
& | clutch Clutch method Direct method, linear slide method
(2]}
3 Cam curve Select from 20 types. Multiple curves can be specified within
S phase (0 to 100%)
'Fé Electronic Resolution 1024, 2048, 4096, 8192, 16384, 32768
>
@ | cam 16 to 64 32t0 128 64 to 256
No. of cam patterns (According to (According to (According to
resolution) resolution) resolution)

Speed reference range

pulse: 1 to 32,767,000 pps

um: 1 to 32,767,000 um/s

inch: 0.001 to 32,767.000 inch/s
degree: 0.001 to 32,767.000 rev/s

JOG/Inching - -
operation Q(F:Jc;eIerat|on/dece|eratlon Linear acceleration/deceleration, S acceleration/deceleration
c Acceleration time 0 to 10,000 ms (adjustable in 1-ms increments)
(<)
b= Deceleration time 0~10,000 ms (adjustable in 1-ms increments)
g pulse: 1 to 32,767,000 pps
® Speed reference range Hm: 110 32,767,000 pm/s.
2 inch: 0.001 to 32,767.000 inch/s
g degree: 0.001 to 32,767.000 rev/s
Acceleration/deceleration . . .
Linear acceleration/deceleration
Home return type
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
Return method method, Stop-on-contact method (2 types), Data set method
. System stop, emergency stop, limit stop, error stop,
S Stop operation type deceleration stop, pause
E The system stops when the deceleration time of all axes
2 reaches 1 ms.
§' Stop deceleration time The deceleration time of emergency stop, limit stop, error
n stop, deceleration stop and pause is 0 to 10,000 ms. (Settable

by 1 ms.)

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

Other functions (Note 1)

General-purpose input: 5 points, General-purpose output: 1
point (Input/output from AMP)
Torque monitor, actual speed monitor

(Note 1): Two points out of five general-purpose inputs are used as limit inputs.
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Specifications

15.2

/O Allocation

e In FP7 MC Unit, the I/O signals common to each axis are allocated to the 1/O numbers in the
following table.

e The 1/0 numbers actually used vary according to the slot number where the unit is installed
and the starting word number.

B Allocation of /0O numbers (Input)

1/0 no. Z:irsget Name Description
X0 Al Link Announces the establishment of the network link.
axes .
establishment ON: Link is establised, OFF: Link is stopped
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 L L
ON: Monitoring is executed, OFF: Monitoring stops
X2 - (Reserved for _
system)
Announces that data (positioning parameters, positioning tables) in the
X3 Al 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 operaiton. 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 the unit with the axis group setting
X5 Al axes All groups setting | request contact (Y5) turned ON after making setting changes in the axis
done group with the program. The contact turns ON upon completion of the
setting changes.
X6 _ (Reserved for }
system)
Tthe positioning data of the unit memory is restructured by turning on
the recalculation request contact (Y7). This contact turns on after the
‘ completion of restructuring.
X7 All axes (Ij?s::lculanon If the recalculation request contact (Y7) turns on again, this contact will
be off once.
Note) It is used only when the positioning data has been rewritten by
laddar programs.
X8-XD _ (Reserved for )
system)
XE Al SD memory card | Turns on while accessing an SD memory card.
axes :
access active ON: Access in progress, OFF: Access stops
Indicates that the initial preparation of FP7 MC Unit has been
o completed by reading the setting data from the FROm in the unit when
XF All axes Initialization done | {he power tums 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 I/O
numbers actually used vary according to the slot number where the 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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15.2 1/0 Allocation

m Allocation of I/0 Numbers (Output)

Target

1/0 no. axis Name Description
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 Al axes EC packet parameter". The packet data is saved in a SD memory card. The
monitor request monitorint 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
FROM write memory to teh FROM. The FROM writing active flag (X3) is on during
Y3 All axes 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 o
system)
This is used for changing the "Axis group setting" in the unit memory
by user programs. Execute the following procedures by user
Ao " programs.
Xxis group settin
Y5 All axes change repquest 9 1) Write data to "Axis group setting area".
2) Turn on "Axis group setting change request (Y5)".
3) After confirming "Axis grup setting done flag (X5)" turns on, turn off
(Y5).
Y6 _ (Reserved for o
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 Recalculation . o
axes request 1) Write data to "positioning table".
2) Turn on "Recalculation request (Y7)".
3) After confirming "Recalculation done flag (X7)" turns on, and turn
off (Y7).
For details, refer to "8.5 Rewriting Positioning Data by User
Programs".
Y8-YF - (Reserved for .

system)

(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.
Example) The system stop request signal is Y100 for slot number 1 if the starting word is number 10.
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Specifications

15.3 Whole Configuration of Unit Memories

The unit memories of F7 MC Unit are configured as follows. For details of each area, refer to

"15.4 to0 15.8".
- No. of
Unit memory no. . -
Name y occupied Individual name of each area
(Hex.)
words
Reserved
area for the UMO00000 - UMO0007F 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 - UM0037F 256 words Setting parameter control area
UMO00380 - UMO03FF 128 words Operation speed rate area
UMO00400 - UMO0048F 144 words Reserved area for the system
UMO00490 - UM0058F 256 words Axis group setting area
UMO00590 - UM0068F 256 words Current value update data area
UMO00690 - UMO098F 768 words Reserved area for the system
UMO0990 - UMOOSEF 96 words Positioning control starting table number setting
Common area
area UMOO9FO - UMOOA4F 96 words Positioning control area
UMOOA50 - UMOOASF 64 words Reserved area for the system
UMOOA90 - UMO170F 3200 words Error announciation & clear area
UMO01710 - UM0238F 3200 words Warning announciation & 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 - UM0263F 48 words Reserved area for the system
system
ilfﬁgrhmz)?izn Each axis information monitor area
monitor UM02640 - UM0323F 3072 words For (32 words for each axis) x (64 real axes + 32
virtual axes)
area
Parameter setting area
UMO03240 - UM0623F 12288 words For (128 words for each axis) x (64 real axes + 32
virtual axes)
Each axis No. of buffers: 24
setting area For (16008 words for each buffer) x (24 buffers)
UMO06240 - UM63EFF 384192 words | The configuration per buffer is as follows.
Buffer control area: 8 words
Table data setting area: 16000 words
Reserved
area for the UMG63F00 - UM63F3F 64 words Reserved area for the system
system
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15.3 Whole Configuration of Unit Memories

: No. of
Name LGl JLCE occupied Individual name of each area
(Hex.)
words

For (112 words for each axis) x (64 real axes)

The configuration per axis is as follows.
Synchronous | UM63F40 — UM65B3F 7168 words Synchronous control setting area: 16 words
control Common setting area: 16 words

setting area Clutch control area: 48 words

Electronic cam setting area: 32 words

UM65B40 - UM6693F 3584 words Reserved area for the system

Reserved
area for the UM66940 - UM66D47 1032 words Reserved area for the system
system

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—— wmv.Us  [S1: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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Specifications

15.4 Unit Memories (Input and Output Control Areas)

15.4.1 Configuration of Input Control Area

Whole unit memory map Starting no. Name No. of words
UM 00000 System area
HM 88855 128 words UM 00080 Reserved area for the system 6 words
Input control area UM 00086 Each axis connection confirmation 4 words
UM 0017F 256 words
UM 00180 Output control area UM 0008A Servo lock annunciation 4 words
UM 0027F 256 words UM 0008E Reserved area for the system 2 words
UM 00280
UM 00090 Busy annunciation 6 words
UM 00096 Operation done annunciation 6 words
Common area -
9,104 words UM 0009C Home return done annunciation 6 words
UM 000A2 Near home input 4 words
HM 8%2?5 UM 000A6 Reserved area for the system 6 words
System area -
UM 0263F] =Y 48 wordd UM 000AC Auxiliary contact 6 words
UM 02640) £40h axis UM 000B2 Limit + / Limit - 8 words
information area
3,072 words UM 000BA Error annunciation 6 words
UM 0323F
UM 03240 UM 000CO Warning annunciation 6 words

UM 000C6 Synchronous setting done annunciation 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
Each axis setting area

396,480 words UM 000D2 Sjave axis gear ratio change annunciation4 words

UM 000D6 Reserved area for the system 2 words

UM 000D8  sjave axis clutch operation annunciation4 words

UM 000DC Reserved area for the system 2 words

UM 000DE - i
HM g%EOFg General-purpose input 32 words
UM 63F3F System area 64 words UM 000FE Registered slave table 12 words
UM 63F40 UM 0010A Network participating slave table 12 words
Synchronous
control setting area UM 00116
10,752 words Reserved area for the system 12 words
UM 6693F UM 00122 Normal slave table 12 words
UM 0012E  Apnormal slave table 12 words

UM 0013A Reserved area for the system 70 words
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15.4 Unit Memories (Input and Output Control Areas)

15.4.2 Configuration of Output Control Area

Whole unit memory map Starting no. Name No. of words
UM 00000 System area
UM 0007F y 128 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 words
UM 0027F 256 words UM 0018C 4 words
UM 00380 Servo OFF request
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 8%8(1)5 UM 001AA Inching operation request 6 words
UM
UM 0263F System area48 words UM 001B0 Emergency stop request 6 words
UM 02640 Each axis UM 001B6 Deceleration stop request 6 words
mformatlgnO?rze\?vords UM 001BC J point speed change request 6 words
UM 0323F ’
UM 03240 UM 001C2 J point positioning start request 6 words
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
Each axis setting area
396,480 words UM 001DA Synchronous cancel request 4 words
UM 001DE Reserved area for the system 2 words
UM 001EOQ  Siave axis gear ratio change request 4 words
UM 001E4 Reserved area for the system 2 words
i 4
HM 8%,?55 UM 001E6 Slave axis clutch ON request words
UM 63F3F System area64 words UM 001EA Reserved area for the system 2 words
UM 63F40 UM 001EC Slave axis clutch OFF request 4 words
Synchronous
control setting area UM 001F0 Reserved area for the system 2 words
10,752 words
UM 6693F UM 001F2 General-purpose output 8 words
UM 001FA Reserved area for the system 134 words
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Specifications

15.4.3 List of Input Control Area Functions

@: Available, -: Not available

Unit
Axis no. memory | Name Default | Description R | W
no. (Hex)
) UM 00080 | Reserved for | } ) )
-UM 00085 | system
1-16 UM 00086
17-32 UM 00087 | Each axis When corresponding axes exist, the bits
connection HO . : ° -
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-
17-32 UM 0008B locked state, the bits corresponding to each
axis number turn on.
33-48 UM ooogc | Servolock | [The update cycle is communication o | -
annunciation (EtherCAT communication) cycle.]
49-64 UM 0008D 0 : Servo-free state
1 : Servo-locked state
) UM 0008E | Reserved for | ) B )
-UM 0008F | system
1-16 UM 00090
17-32 UM 00091 When axes are operating by the start request
33-48 UM 00092 | Bus of each control (positioning, JOG operation,
annznciation HO home return), the bits corresponding to each ° -
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, JOG operation, home return) is
completed, the bits corresponding to each axis
33-48 UM 00098 | operation number turn on.
49-64 UM 00099 |done HO In the case of positioning control (P-, C-point ® | -
- annunciation 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 0009B

control is activated.

(Note 1): Flags for 16 axes are allocated to each area (1 word).

bit no. 15

87 0
HENEENNEREEEREEN

AXISNO. 160 ¢ o o ¢ o9 8 e o s o oo
320 0 e o e 025240 0 0 0 o 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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15.4 Unit Memories (Input and Output Control Areas)

@: Available, -: Not available

Unit
Axis no. memory | Name Default | Description R | W
no. (Hex)
1-16 UM 0009C
17-32 UM 0009D
Home return When the home return operation is completed,
33-48 UM 0009E done Ho the bits corresponding to each axis number ° )
49-64 UM 0009F | gnnunciation turn on. After this flag turns ON, the ON-state
- will continue until the next control is activated.
Virtual 1-16 UM 000AO0
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 corresnponding AMP. . i
input [The update cycle is communication
33-48 UM 000A4 (EtherCAT communication) cycle.]
49-64 UM 000A5
) UM 000A6 | Reserved for | _ ) )
-UM O00AB | 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 | Ausilia When the positioning table is executed, the
ry 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 0
HNNENENERENEREEE

AXISNO. 16 ® ¢ ¢ ¢ ¢ G o o o o o o 1

320 ¢ 0o 0 0 0059240 0 0 0 o 017
A8 e o o o o 04140 © 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)
1-8 UM 000B2
Monitor flag of the limit + input and limit - input
9-16 UM 000B3 connected to the corresponding AMP.
[The update cycle is communication (EtherCAT
communication) cycle.]
17-24 UM 000B4 When "Limit switch" in the axis parameter is set to
"Enabled", the following inputs of AMP are
monitored.
-Limit switch +:SI-MON3
25-32 UM 000B5
o -Limit switch: SI-MON4
Limit +/ HO °
Limit - When "Limit switch" in the axis parameter is set to B
"Disabled", the following inputs of AMP are
33-40 UM 000B6 monitored.
-Limit +: POT
41-48 UM 000B7 Limit: NOT
When "Limit + input logic" and "Limit - input logic"
in the axis parameter of FP7 MC Unit is set to "A
contact", it is reflected by the same logic as the
49-56 UM 000B8 input of servo amplifier. When set to "B contact", it
is reversed.
57-64 UM 000B8

(Note 1): Flags for 16 axes are allocated to each area (1 word).
bit no. 15

87 0
HENENENERNENERER

Limit —+ e ooo—t—Fooee—F
8 o o 5 4 e o 1
16 s o 13 12 o o 9
24 e o 21 20 s o 17
32 e o 20 28 e s 25
40 o ¢ 37 36 s o 33
48 o o 45 44 e o 41
56 e e 53 52 e s 49
64 o o 61 60 o o 57

Axis no.
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15.4 Unit Memories (Input and Output Control Areas)

@: Available, -: Not available

Unit
Axis no. memory | Name Default | Description R|W
no. (Hex)
1-16 UM 000BA
17-32 UM 000BB When an error occurs in FP7 MC Unit, the bits
corresponding to each axis number turn on.
33-48 UM 000BC | Error Ho The bits of all axes turn on if all axes have o
49-64 UM 000BD annunciation €rTors. -
- 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 000CO0
17-32 UM 000C1 When a warning occurs in FP7 MC Unit, the
bits corresponding to each axis number turn
33-48 UM 000C2 | warning Ho on. The bits of all axes turn on if all axes have o
49-64 UM 000C3 | annunciation warnings. )
- The warning contents are stored in the warning
Virtual 1-16 | UM 000C4 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 Synchronous the output control area after setting the
33-48 UM 000C8 | setting done synchronous setting by the synchronous ® | -
ing d HO h ing by th h
annunciation master axis selection for each axis. After the
49-64 UM 000C9 completion of the setting change, the bits
corresponding to each axis number turnson.
) UM 000CA | Reserved for | ) ) B
-UM 000CB | system
1-16 UM 00oCC When the synchronous operation is canceled
by turning on the synchronous setting cancel
17-32 UM 000CD | Synchronous request of the output‘control area after setting
. the synchronous setting by the synchronous
cancel active | HO . . ! : ° -
announciation 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 000DO | Reserved for | _ ) } B
-UM 000D1 | system
(Note 1): Flags for 16 axes are allocated to each area (1 word).
bit no. 15 87 0
AXISNO. 16 o o ¢ ¢ 69 8o o o o o o 1
320 o o o eD524 e o o o 017
48 e o o o 04140 o e o ¢33
64 o o o o e575Qe o e o 049
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Specifications

@: Available, -: Not available

Unit
Axis no. | memory | Name Default | Description R | W
no. (Hex)
1-16 UM 000D2
Slave axis Changes the gear ratio by the slave axis gear ratio
17-32 UM 000D3 gear ratio Ho change request of the output control area. After ° )
33-48 UM 000D4 | change the completion of the change of gear ratio, the bits
annunciation corresponding to each axis number turn on.
49-64 UM 000D5
) UM 000D6 | Reserved B ) B )
-UM 000D7 | for system
1-16 UM 000D8 . . Starts the clutch operation by turning on the slave
ave axis -
17-32 UM 000D9 | glutch axis clutch on request or clutch off request of the
operation HO output control area. After the completion of the ® -
33-48 UM 000DA P L clutach operation, the bits corresponding to each
annunciation :
49-64 UM 000DB axis number turn on.
) UM 000DC | Reserved B ) B )
-UM 000DD | for system

(Note 1): Flags for 16 axes are allocated to each area (1 word).

bit no. 15

87 0
HENENENEENENERER

AXISNO. 16 » ¢ ¢ ¢ 69 8 o o o o o o 1
320 ¢ o 0 0 025240 6 0 0 0 017
48 e o o o o 04140 o o o o ¢33
Gl o o o o o o5756e o o o o 049
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15.4 Unit Memories (Input and Output Control Areas)

@: Available, -: Not available

nit

Axis no. mtlejmory Name Default | Description R | W

no. (Hex)
1-2 UM 000DE
34 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 Fo the corresnponding AMP. The input
78| U ooces e of i g doce nfafot an e peratons
19-20 UM 000E7 bit Signal name AXxis 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 1+2n
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
3738 UM 000F0 8 NOT
39-40 UM 000F1 9 POT
41-42 UM 000F2 10 HOME
43-44 UM 000F3 11 SI-MON1 / EXT1 on
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

nit

Axis no. m:;'mory Name Default | Description R|W

no. (Hex)
1-16 UM 000FE
17-32 UM 000FF
33-48 UM 00100
49-64 UM 00101
65-80 UM 00102
81-96 UM 00103 | Registered Ho Turns on bits corresponding to each station o | -
97-112 UM 00104 | slave table address (slave number) registered in ENI file.
113-128 UM 00105
129-144 UM 00106
145-160 UM 00107
161-176 UM 00108
177-192 UM 00109
1-16 UM 0010A
17-32 UM 0010B
33-48 UM 0010C
49-64 UM 0010D
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
) UM 00116 | Reserved ) ) ) _

-UM 00121 | for system

(Note 1): Sixteen slave numbers are allocated to each area (1 word).
bit no. 15

87 0
HENENENERNENERER

Slaveno. 16 ¢ e e e ¢ 98 oo o oo 1
32 e e 00 02524 e o 00 o 17
48 o o o o o 4140 o o o o o 33
G4 o o o o o 5756 o o o o o 49
8) e o e o o 7372 ¢ o 0o o o G5
OF e o o e 0 8088 o o o o o 81
112 o o o o o105104 ¢ o o o o 97
128 o o o o 0121120 » o * ¢113
144 o o o o o137136 o o o 129
160 o o o o +153152 o o o o145
176 o o o o +169168 ¢ o o 161
192 o o o o 1851840 o o o o 177
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15.4 Unit Memories (Input and Output Control Areas)

@: Available, -: Not available

Unit
Axis no. | memory | Name Default | Description R|W
no. (Hex)
1-16 UM 00122
17-32 UM 00123
33-48 UM 00124
49-64 UM 00125
65-80 UM 00126 . . .
Turns on bits corresponding to each station
81-96 UM 00127 | Normal Ho address (slave number) in the OP mode out of the | ¢ | _
97-112 UM 00128 | slave table slaves registered in ENI file and participating in
the network.
113-128 UM 00129
129-144 UM 0012A
145-160 UM 0012B
161-176 UM 0012C
177-192 UM 0012D
1-16 UM 0012E
17-32 UM 0012F
33-48 UM 00130
49-64 UM 00131
65-80 UM 00132 . . .
Turns on bits corresponding to each station
81-96 UM 00133 | Abnormal Ho address (slave number) in any modes other than | o |
97-112 UM 00134 | slave table the OP mode out of the slaves registered in ENI
file and participating in the network.
113-128 UM 00135
129-144 UM 00136
145-160 UM 00137
161-176 UM 00138
177-192 UM 00139
B UM 0013A | Reserved ) ) ) _
-UM 0017F | for system
(Note 1): Sixteen slave numbers are allocated to each area (1 word).
bit no.15 87 0
Slaveno. 16 o e ¢ s ¢ 98 ¢ o e oo 1
32 e o o o 25924 o o o o o 17
48 e o o o 4140 o o o o o 33
64 o o e o 5756 o o o o o 49
80 o o o o 7372 o o o o o (35
06 o e e o 8088 o o o o o g1
112 o o o o 2105104 ¢ o o o o 097
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 ¢153152 ¢ o o o o145
176 o o o o 2160168 @ » o o 161
192 o o o o 2185184 ¢ o o o o 177
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Specifications

15.4.4 List of Output Control Area Function

@: Available, -: Not available

Unit
Axis no. memory | Name Default | Description R|W
no. (Hex)
) UM 00180 | Reserved for| _ ) ) }
-UM 00185 | system
1-16 UM 00186 Requests the servo lock for the corresponding
17-32 UM 00187 | sevoON |, AMP. ol
) request This request signal is enabled when the bits
33-48 UM oo188 a corresponding to each axis number turn on.
49-64 UM 00189 (The operation is the edge type.)
) UM 0018A | Reserved for| _ ) ) B
-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
3348 UM 0018E a corresponding to each axis number turn on.
49-64 UM 0018F (The operation is the edge type.)
) UM 00190 | Reserved for| _ } ) B
-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 ol e
49-64 UM 00195 | start contact number in the unit memory.
Virtual 1-16 UM 00196 This request signal is enabled 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 responding axis. ‘
49-64 UM 00198 | start request | H° This request signal is enabled when the bits ¢ o
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 0
HENEENNEREEEREEN

AXISNO. 160 ¢ o o ¢ o9 8 e o s s oo
320 0 e o e 025240 0 0 0 o 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

(Note 2): The servo cannot be free automatically even in the program mode. To make the servo free, turn on the
servo OFF request contact.
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15.4 Unit Memories (Input and Output Control Areas)

@: Available, -: Not available

Unit
Axis no. memory | Name Default | Description R|W
no. (Hex)
1-8 UM 0019E
9-16 UM 0019F )
Requests the JOG forward or reverse operation
17-24 UM 001A0 for corresponding axes. In the case of In the
25.32 UM 001A1 case of JOG operation, this request signal is
enabled when the bits corresponding to each
33-40 UM 001A2 106 axis number are on. (The operation is the level
41-48 UM 001A3 | ieration type.)
49-56 UM 001A2 | forwardirever | 10 When the inching operation request is enabled, | ® | @
se request it functions as the request for the JOG inching
57-64 UM 001AS forward or reverse operation. In the case of
Virtual 1-8 UM 001A6 JOG inching operation, this request signal is
- enabled when the bits corresponding to each
Virtual 9-16 UM 001A7 axis number turn on from off (The operation is
Virtual 17-24 | UM 001A8 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
when the bits corresponding to each axis
33-48 UMOOTAC | |hching number are on. (The operation is the level
i type.
49-64 UM 001AD | OPeration | HO pe) . *°
request When this request signal is on, the above "JOG
Virtual 1-16 UM 001AE operation forward/reverse request" functions as
the start request for the JOG inching operation.
Virtual 17-32 | UM 001AF 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

JOG direction
F : Forward
R: Reverse

Axis no.

LITTTTT]

87 0
[LTTTTTT]

RF oo s s RFRF ¢ ¢« «RF

24 e
32 .
40 o
48 o
56
64 o

5
13
21
29
37
45
53
61

4
12
20
28
36
44
52
60

1
9
17
25
33
41
49
57

(Note 2): Request flags for 16 axes are allocated to each area (1 word) of the inching operation request.

bit no.15

AXiSno. 16 ¢ «

87 0
HNNENENENEEEEEER
R

326 o e 625240 o o o o 017
48 e o o 4140 o o o o ¢33
64 o o e5756¢ 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 001B0O
17-32 UM 001B1 Requests the emergency stop for corresponding
axes.
33-48 UM 001B2 Emergency Ho _ _ _ _ o | o
49-64 UM 001B3 | stop request This requegt signal is enapled when the bits
corresponding to each axis number are on. (The
Virtual 1-16 UM 001B4 operation is the level type.)
Virtual 17-32 | UM 001B5
1-16 UM 001B6 Requests the deceleration stop for
17-32 UM 001B7 corresponding axes.
33-48 UM 001B8 | peceleration It is switched 'tIJetween dece,:'leration stop and
HO pause by the "MC common" parameter setting. L
49-64 UM 001B9 | stop request
- This request signal is enabled when the bits
Virtual 1-16 | UM 001BA corresponding to each axis number are on. (The
Virtual 17-32 | UM 001BB operation is the level type.)
1-16 UM 001BC Changes the speed up to the J-point target
17-32 UM 001BD speed with a acceleration/deceleration time and
J-point pattern specified in the axis parameters by
33-48 UM 001BE turning on this request during the J-point control
speed HO ! oo
49-64 UM 001BF | change operation.
Virtual 1-16 UM 001C0 request This reques_t signal is ena_bled when the bits
corresponding to each axis number are on. (The
Virtual 17-32 | UM 001C1 operation is the level type.)
1-16 UM 001C2
17-32 UM 001C3 Trar)sits to th_e process for_the next tab_le by
. turning on this request during the J-point control
33-48 UM 001C4 | J-point operation.
positioning | HO . . . . o o
49-64 UM O001C5 | gtart request This reques_t signal is ena_bled when the bits
Virtual 1-16 UM 001C6 correspond|_ng t_o 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 ° °
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
HENEEENERNENERER

AXiSNO. 16 o @ ¢ ¢ 9 8 o o o o o o 1
32 ¢ e o 0 0 025240 ¢ o 0 o 017
48 e o o o o 04140 * o o o ¢33
B4 e o o o o e575Ge o o o o 049
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15.4 Unit Memories (Input and Output Control Areas)

@: Available, -: Not available

Unit
Axis no. memory | Name Default | Description R | W
no. (Hex)
1-16 UM 001CE
17-32 UM 001CF
Requests the warning clear for FP7 MC Unit.
33-48 UM 001D0 Warning clear HO q . g . . o | o
49-64 UM 001D1 | request Clears warnings and warning logs by turning
on this request.
Virtual 1-16 UM 001D2
Virtual 17-32 | UM 001D3
1-16 UM 001D4
17-32 UM 001D5 fgtr:icr:]hronous Ho This contact turns on after changing the o | o
33-48 UM 001D6 reque%t parameter setting of synchronous operation.
49-64 UM 001D7
) UM 001D8 | Reserved for | ~ ) )
-UM 001D9 | system
1-16 UM 001DA
17-32 UM 001DB Sg:gglronous Ho Turns on the request for the amplifier to cancel o | o
33-48 UM 001DC | request the synchronous operation.
49-64 UM 001DD
) UM 001DE | Reserved for | B _ )
-UM 001DF | system
1-16 UM 001EO
Slave axis Changes the gear ratio when the request flag
17-32 UM 001E1 gear ratio Ho for the corresponding axis during the o | o
33-48 UM 001E2 | change synchronous operation turns on. (The
request operation is the edge type.)
49-64 UM 001E3
) UM 001E4 | Reserved for | B _ )
-UM 001E5 | system
1-16 UM 001E6 Starts the clutch on operation when the
17-32 UM 001E7 request flag for the corresponding 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 | o
request operate.
49-64 UM 001E9 (Set the operation to level type, rising edge, or
falling edge.)
UM 001EA | Reserved for | _ ) )
-UM 001EB | system

(Note 1): Request flags for 16 axes are allocated to each area (1 word).

bit no.15

87 0
HNNENENERENEREEE

AXISNO. 16 ¢ o e e o9 8 e o o o o o

320 0 0o 0 0 0059240 0 0 0 o 017
A8 e o o o o 04140 © 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 001EC Starts the clutch off operation when the request flag
for the corresponding axis during the synchronous
17-32 UM 001ED Slave axis operation turns on. * Axes that no clutch is used do
33-48 UM 001EE | clutch OFF | HO not operate. (Set the operation to rising edge, or ° ®
request falling edge.)
49-64 UM 001EF These signals will be disabled while the slave axis
clutch ON request signal is set to level type.
- UM 001F0 | Reserved B ) ) _
-UM 001F1 | for system
(Note 1): Request flags for 16 axes are allocated to each area (1 word).
bit no.15 87 0
AXISNO. 16 ¢ ¢ o ¢ ¢Q 8o o o o o o 1
320 ¢ 0o 0 0 D59/ 0 o o 0 o 017
48 e o o o o 04140 o o o o ¢33
B4 © o o o o e575Ge o o o o 049
@: 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 E54 & No.
9-16 UM 001F3 0 set-brake
1+2n
1 EX-OUT1
17-24 UM 001F4 2 set-brake
2+2n
3 EX-OUT1
4 set-brake
25-32 UM 001F5 3420
5 EX-OUT1
General-
purpose HO 6 set-brake ° °
33-40 UM 001F6
output 7 EX-OUT1 ez
8 set-brake 542
+2n
41-48 UM 001F7 9 EX-OUT1
10 set-brake
6+2n
49-56 UM 001F8 " EX-OUT1
12 set-brake
7+2n
13 EX-OUT1
57-64 UM 001F9 14 set-brake
8+2n
15 EX-OUT1
B UM 001FA | Reserved B ) ) )
-UM 0027F | for system

(Note): For details of the method of using "set-brake", refer to the technical data of A5B.
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15.5 Unit Memories (Common Area)

15.5 Unit Memories (Common Area)

15.5.1 Configuration of Common Area

Whole unit memory map

Cc
o
o
o
o

System area
128 words

oo

Input control area
256 words

—_

Output control area
256 words

oo OO OO O
OO OO OO

CC CC CC
= = 22 Z
NN

UM 0260F

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

Starting no. Name No. of words
UM 00280 Setting parameter control area 256 words
UM 00380 Operation speed rate area 128 words
UM 00400 Reserved area for the system 144 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 768 words
UM 00990 Positioning table setting area 96 words
UM 009F0 Positioning control area 96 words
UM 00A50 Reserved area for the system 64 words
UM 00A90 Error annunciation & clear area 3,200 words
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

System area
64 words

UM 6693F

Synchronous
control setting area

10,752 words
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Specifications

15.5.2 Setting Parameter Control Area

@: Available, -: Not available

Unit
Axis no. memory | Name Default | Description R|W
no. (Hex)
UM 00280 Number of Announces the number of writing the positioning
- -UM 00281 writing to uo parameters and data in the unit memory into o | —
FROM FROM.
- UMoozez | Reserved | - - -
for system
FROM writing in progress : H5555
) FROM write FROM writing ended normally : HO B
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
Recalculatio user program.
n starting Reconstructs the positioning data which starts
1 UM 00284 table U1 with the table number specified in this area * *
number when the recalculation request (Y7) turns on.
Range: 1-1000
) Reconstructs the positioning data of the table
Recalculatio size specified in this area when the recalculation
1 UM 00285 n Stal’tlng uo request (Y7) turns on. [ J [ J
table size
Range: 1-500
( The following areas are allocated to each axis.
2-64 UM 00286 . .
° : [ B )
Virtual 1-32) | -UM 00343 Recalculation starting table number: 1 word
® Recalculation starting table size: 1 word
) UM 00344 | Reserved ) ) ) }
-UM 0037F | for system

15.5.3 Operation Speed Rate Area

@: Available, -: Not available

Unit
Axis no. | memory | Name Default| Description R|W
no. (Hex)

All operations relating to axes (positioning, JOG
operation, home return) can be performed at the

1 UM oo3g0 | Operation 4 specified rate. ol e
speed rate ] ‘
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.
Virtual 1-32)| -UM 003DF | @ Operation speed rate: 1 word

UM 003EOQ | Reserved
-UM 003FF | for system
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15.5 Unit Memories (Common Area)

15.5.4 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, each
17-32 UM 00491 axis belongs to any group 1 to 32. For example,
the axes 1, 2 and 3 belong to group 1 and are 3-
33-48 UM 00492 axis interpolation, set the corresponding 3 bits to
49.64 UM 00493 | Interpolation 1 in the interpolation axis setting of group 1.
group 1 HO In case of single axis independent settimg, it ® °
Virtual 1-16 UM 00494 | setting does not belong to any group. Turn on the
corresponding bits of the rest of the independent
axis settings.
Virtual 17-32 | UM 00495 Maximum number of interpolation axis per group
is 3. The same axis cannot be set in more than
one group.
- _LJUI\Q/IO(?SSQ??F For interpolation groups 2 to 31, 6 words are allocated to each group. ° °
1-16 UM 0054A
17-32 UM 0054B
33-48 UM 0054C | Interpolation
group 32 HO Same as above. e | 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 interpolatino group or the axis is
not set as a used axis.
h— DM00992 | independent | g 1: Independent (Not belong to interpolati o | e
axis setting : Independent (Not belong to interpolation
49-64 UM 00553 group)
) An error occurs when this overlaps with the
Virtual 1-16 UM 00554 setting of interpolation group.
Virtual 17-32 | UM 00555
) 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
HNNENENERENEREEE

AXiSNO. 16 ¢ ¢ ¢ e 69 8o o o o o o1

320 0 0o 0 0 0D5940 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

15.5.5 Current Value Update Data Area

@: Available, -: Not available

Unit
Axis no. memory | Name Default | Description R|W
no. (Hex)
1-16 UM 00590
Changes "Unit system conversion current
17-32 UM 00591 value" managed by FP7 MC Unit to the
33-48 UM 00592 following "current value update coordinate"
Su(;;(—:;gtf};alue HO only when the bit corresponding to each axis e | o
49-64 UM 00593 P 9 number changes to 1 from 0. Afther the
Virtual 1-16 UM 00594 change, FP7 MC Unit clears the
Virtual 1732 | UM 00595 corresponding bits to 0 automatically.
irtual 17-
) UM 00596 | Reserved for | ) ) )
-UM 0059F | system
Stores the coordinate value to be preset as
the current value after unit conversion.
Range: -2147483648 to +2147483647
UM 005A0 | Current value .9 .
1 -UM 005A1 | update KO An integer equivalent to the current value after| ® | ®
coordinate unit conversion is set to the unit memory.
Example) When the unit is um (0.1 um), set to
"10000" for making it be 1,000.0 pum.
(2-64 UM 005A2 | The following areas are allocated to each axis. ol o
Virtual 1-32) | -UM 0065F | @ Current value update coordinate: 2 words
) UM 00660 | Reserved for | ) ) )
-UM 0068F | system
(Note 1): Bits for 16 axes are allocated to each current value update flag area (1 word).
bit no. 15

87 0
HENENENEENENERER

AXiSNO. 16 o @ ¢ ¢ 69 8 o o o o o o 1
320 ¢ e 0 0 025240 ¢ o 0 o 017
48 e o o o o 04140 © o o o ¢33
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15.5 Unit Memories (Common Area)

15.5.6 Positioning Control Starting Table Number Setting Area

@: Available, -: Not available

Unit
Axis no. | memory | Name Default | Description R | W
no. (Hex)
Positioning Set the table number of each axis starting the
1 UM 00990 | Sontrotstart g position control. ol o
able
number Range: 1 to 1000
(2-64 UM 00991 | The following areas are allocated to each axis. o o
Virtual 1-32)| -UM O09EF | @ Positioning control start table number: 1 word

15.5.7 Positioning Control Area

@: Available, -: Not available

Unit
Axis no. | memory | Name Default| Description R | W
no. (Hex)
Set the number of times for repeating the operation
from the positioning control starting table number
until the E-point control.
Positioning Range: 0 to 255
1 UM 009F0 | repeat uo . o ° °
count When setting 0 or 1, the operation is executed only
once.
When setting 255, the operation is repeated
unlimitedly until the operation is stopped.
(2-64 UM 009F1 | The following areas are allocated to each axis. ol o
Virtual 1-32)| -UM 00A4F | @ Positioning repeat count: 1 word
) UM 00A50 | Reserved ) ) ) )
-UM 00AS8F | for system
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Specifications

15.5.8 Error Annunciation and Clear Area

@: Available, -: Not available

Unit
Axis no. | memory | Name Default| Description R|W
no. (Hex)

UM 00A90 | Reserved

-UM 00A95 | for system

1-16 UM 00A96

17-32 UM 00A97

33-48 UM 00A98 | Error clear Clears the error of the axis for the corresponding bit.

49-64 UM 00A99 ;?iis\/isdeﬁlng HO After changing the corresponding bit to 1, FP7 MC e o
Virtual 1-16 | UM 00A9A Unit clears the corresponding bit to 0 automatically.

yral 17| um 00a9B

UM 00A9C | Reserved

-UMOOABF | for system

(Note 1): Bits for 16 axes are allocated to the error clear individual axis setting area (1 word).

bit no. 15

87 0
HENENENEENENERER

AXISNO. 16 © @ ¢ ¢ 69 8 o o o o o o 1
320 ¢ o 0 0 025240 6 0 0 0 017
48 e o o o o 04140 o o o o ¢33
Gl o o o o o o5756e o o o o 049
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15.5 Unit Memories (Common Area)

@: Available, -: Not available

Unit
Axis no. | memory | Name Default| Description R | W
no. (Hex)
No. of Annunciates the number of occurrences of errors on
1 UM 00ACO | occurrences| UO ) [ -
the 1st axis.
of errors
1 UM 00AC1 | Reserved | - - -
for system
1 UM 00AC2 | Error code uo
-UM 00AC3 | Buffer 1
1 UM 00AC4 | Error code uo
-UM 00ACS5 | Buffer 2
1 UM 00AC6 | Error code uo
-UM 00AC?7 | Buffer 3
1 UM 00ACS8 | Error code uo
-UM 00ACS9 | Buffer 4 Stores the latest error code (8-digit hex) from the ° )
1 UM 00ACA | Error code | |, buffer 1 in order.
-UM 00ACB | Buffer 5
1 UM 00ACC | Error code uo
-UM 00ACD | Buffer 6
1 UM 00ACE | Error code uo
-UM 00ACF | Buffer 7
1 UM 00ADO | Error code uo
-UM 00AD1 | Buffer 8
1 UM 00AD2 | Reserved ) } ) )
-UM O0ADF | for system
As well as the area for axis 1, 32-word area is allocated to each axis in the
following configuration.
(2-64 UM 00AE0 | ® Number of occurrences of errors: 1 word o |
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 ) } ) ~
-UM 0170F | for system

(Note 1): As for the unit memories in which error codes are stored, 2-word area is allocated for each axis.

(Note 2): The difference between the unit memory number of the target axis number and the unit memory number of
the adjacent axis number is H20 (for 32 words).
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Specifications

15.5.9 Warning Annunciation and Clear Area

@: Available, -: Not available

Unit
Axis no. | memory | Name Default| Description R|W
no. (Hex)

UM 01710 | Reserved

-UM 01715 | for system

1-16 UM 01716
17-32 UM 01717
33-48 UM 01718 | Warning Clears the warning of the axis for the corresponding
clear HO bit. ol o
49-64 UM 01719 individual After changing the corresponding bit to 1, FP7 MC
Virtual 1-16 | UM 0171A | axis setting Unit clears the corresponding bit to 0 automatically.
Virtual 17-
32 UM 0171B

UM 0171C | Reserved

-UMO0173F | for system

(Note 1): Bits for 16 axes are allocated to the warning clear individual axis setting area (1 word).

bit no. 15

87 0
HENENENEENENERER

AXISNO. 16 © @ ¢ ¢ 69 8 o o o o o o 1
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15.5 Unit Memories (Common Area)

@: Available, -: Not available

Unit
Axis no. | memory | Name Default | Description R|W
no. (Hex)
No. of Annunciates the number of occurrences of warnings
1 UM 01740 | occurrences| UO . 9| o -
h on the 1st axis.
of warnings
1 UMo174q | Reserved - -] -
for system
Warning
UM 01742
1 code uo
UM 01743 | Bsffer 1
Warning
UM 01744
1 code uo
UM 01745 | Bsffer 2
Warning
UM 01746
1 code uo
-UM 01747 Buffer 3
Warning
1 UM 01748 1 ¢ ode uo
-UM 01749 ) .
Buffer 4 Stores the latest warning code (8-digit hex) from the °
i buffer 1 in order. )
] uMo174 | VWaming |
-UM0174B | g, fer 5
Warning
1 O omas | code uo
Buffer 6
Warning
! UM oi7ar | code uo
Buffer 7
Warning
UM 01750
1 code uo
-UMOT751 | Biitter 8
1 UM 01752 | Reserved ) B ) )
-UM 0175F | for system
As well as the area for axis 1, 32-word area is allocated to each axis in the
following configuration.
(2-64 UM 01760 | ® Number of occurrences of warnings: 1 word ol o
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 ) ) ) )
-UM 0238F | for 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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Specifications

15.5.10 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
synchrono us control Master axis
us control canceled
H FFFF H FFFF No synchronous setting
The target axis for
monitoring is the
master axis.
(For FP7 MC Unit, the
H 0000 H 0000 value for the master
axis does not change
Synchronous even when the
master axis synchronous control is
. . [ ) -
1 UM 02390 information HO canceled.)
monitor 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.
Synchronous bit. Name Value
output
1 UM 02391 function HO 0 Electronic gear _ ° -
selected 1 Clutch 0: Not use
state monitor 1:Use
2 Electronic cam
15-3 - =
1 UM 02392 Reserved for| ) ~ B
-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 02396 is i i ;
; _ ® Synchronous master axis information monitor area: 1 word
virtual 1 _UM 025CF [ ) °
32) ® Synchronous output function selected state monitor area: 1 word
® Reserved area for the system: 4 words
B UM 025D0 Reserved ) _ B B
-UM 0260F | for system
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15.5 Unit Memories (Common Area)

[MEMO]
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Specifications

15.6 Unit Memories (Each Axis Information Area)

15.6.1 Configuration of each axis information area

Whole unit memory map

Starting no. Name No. of words

UM 00000

System area
128 words

UM 02640 Information and monitor area of 1st axis 32 words

007F
008

Input control area
256 words

UM 02660 Information and monitor area of 2nd axis32 words

Output control area
256 words

0
UM 0
UM O
UM 0
UM 0
UM 0
UM 0O

UM 0260F

Common area
9,104 words

UM 02820 Information and monitor area of 16th axis 32 words

UM 02A20 Information and monitor area of 32th axis 32 words

UM 02C20 Information and monitor area of 48th axis 32 words

UM 02610
UM 0263F

System area
48 words

UM 02E20 Information and monitor area of 64th axis 32 words

UM 02640

323F

Each axis
information area
3,072 words

Information and monitor area of virtual
UM 02E40 1st axis 32 words

cC
=
oo

3240

Each axis setting area
396,480 words

UM 03020 Informa'tion and monitor area of virtual32 words
16th axis

UM 03220 Information and monitor area of virtual32 words

32th axis

System area
64 words

UM 6693F

Synchronous
control setting area

10,752 words
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15.6 Unit Memories (Each Axis Information Area)

15.6.2 Each Axis Information & Monitor Area

@: Available, -: Not available

Unit
Axis no. | memory | Name Default| Description R | W
no. (Hex)
UM 02640 Stores the ID code corresponding to brand name or
L -UM 02641 Vender ID | HO vendor name. It is stored as 4 bytes. * )
1 UM 02642 | Product Ho Stores the model code of AMP. It is stored as 4 ° )
-UM 02643 | Code bytes.
1 UM 02644 | Revision Ho Stores the firmware version of AMP. It is stored as 4 ° B
-UM 02645 | no. bytes.
1 UM 02646 Serial no Ho Stores the serial number of AMP. ° )
-UM 02647 ’ It is stored as 4 bytes.
1 UM 02648 Station Ho Stores the station address set to AMP. It is stored ° )
Address as 4 bytes.
1 UM 02649 | Reserved | - - -
for system
Stores the status of AMP.
bit. Name Value
Reserved for
1-0 system }
0: Home return not
Home return completed
2 done 1: Home return
completed
0: Normal detection
3 Torque limit 1: Contact detection
1 UM 0264A | AMP status | 44 (Torque limit) o | -
display 0N
4 Warning : ormql
1: Warrning occurred
5 Alarm 0: Normal
1: Alarm occurred
0: Cannot shift to the
6 Servo ready servo on-state.
1: Servo ready
7 Servo active (1) gzxg gg
Reserved for
15-8 system )
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Specifications

@: Available, -: Not available

Unit
Axis no. | memory | Name Default| Description R|W
no. (Hex)
Stores the statuses of input terminals connected to
each axis.
bit. Name Value
0 NOT
1 POT
External ) HOME
1 UM 02648 | MUt HO o | -
terminal 3 SI-MON1 / EXT1 0: Non active
monitor 4 SI-MON2/EXT2 | 1: Active
5 SI-MON3
6 SI-MON4
7 SI-MON5/ E-STOP
15-8 - -
Torque

. Stores the torque monitor value as integer.
L UM 0264C | monitor | - Range: 0 to 5000 (0.0% to 500.0 [%] ) ® |-

value

Actual

speed B Stores the actual speed monitor value. _
1 UM 0264D monitor Range: 0 to 5000 [rpm] ¢

value

UM 0264E | Position Stores the difference value between the value of the

1 L - position specified in FP7 MC Unit and the value of ° -
-UM 0264F | deviation ™ Lo

the position fed back from the ampilifier.

Active or Stores the number of active positioning table or
1 UM 02650 | execution U1 when the operation completed. ° -
done table Range: 1 to 1000
1 UM 02651 Auxiliary uo Stores the a_uxil_iary output code whgn the auxiliary ° )
output code output function is enabled by the axis parameter.
Stores the repeat count during the positioning
Repeat operation. Stores 1 when no repeat operation is
1 UM 02652 | count uo performed. Returns to 0 when the repeat count o | -
current exceeds the upper limit.
value .
Range: 0 to 65535 [times]
1 UM 02653 | Reserved | - - -
for system
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15.6 Unit Memories (Each Axis Information Area)

@: Available, -: Not available

Unit
Axis no. | memory | Name Default| Description R | W
no. (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 function is b -
[Absolute executed.
coordinate] )
Unit: pulse
Stores the current value based on a electric origin
(value set as home position coordinate). Stores
c values converted with the unit system (pulse, pm,
urrent . . h
value after !nch, degree) selected in the axis parameter as
unit integer.
1 UM 02656 . KO . }
_UM 02657 | conversion When the home return is comp_leted, the value set ®
[Logic as home position coordinate will be stored. When
system "0" is set as home position coordinate, it will be
coordinate] reset to "0".
This area is also updated when the current value
update function is used.
Stores the current control mode.
Control HO:Positioning control (E-point control / P-point
1 UM 02658 | Mmode _ control / C-point control) o | -
current H1: J-point control
value H2: Home return
H3: JOG operation
1 UM 02659 | Reserved ~ )
-UM 0265F | for system
As well as the area for axis 1, 32-word area is allocated to each axis in the
following configuration.
Iltem No. of words Iltem No. of words
Vender ID 2 words Position deviation 2 words
Product Code 2 words Active or execution 1 word
done table
Revision no. 2 words Auxiliary output 1 word
code
Serial no. 2 words Repeat count 1 word
current value
(2-64 UM 2660 StationAddress 1 word Reserved for 1 word °
Virtual 1-32)| -UM 323F system B
Reserved for 1 word AMP current value 2 words
system
AMP status 1 word Unit system 2 words
conversion current
value
External input 1 word Control mode 1 word
terminal monitor current value
Torque monitor 1 word Reserved area for 7 words
value the system
Actual speed 1 word
monitor value
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Specifications

15.7 Unit Memories (Each Axis Setting Area)

15.7.1 Configuration of Each Axis Setting Area

Whole unit memory map

System area
128 words

Input control area
256 words

Output control area
256 words

UM 0260F

Common area
9,104 words

UM 02610
UM 0263F

System area
48 words

UM 02640

Each axis
information area
3,072 words

Starting no. Name No. of words

Each axis setting area
396,480 words

UM 03240 Parameter setting area 12,288 words

UM 06240 Positioning data setting area 384,192 words

System area
4 words

UM 6693F

Synchronous
control setting area

10,752 words
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15.7 Unit Memories (Each Axis Setting Area)

15.7.2 Configuration of Parameter Setting Area

Whole unit memory map

System area
128 words

Input control area
256 words

Output control area
256 words

Common area

Starting no. Name

UM 03240 Parameter setting area of 1st axis 128 words

UM 032C0 Parameter setting area of 2nd axis 128 words

UM 039C0 Parameter setting area of 16th axis 128 words

UM 041C0 Parameter setting area of 32th axis 128 words

UM 049C0 Parameter setting area of 48th axis 128 words

9,104 words
UM 0260F
UM 02610 System area
UM 0263F 48 words
UM 02640 ]
Each axis
information area
UM 0323F 3,072 words
UM 03240 UM 03240
Parameter setting area
12,288 words
UM 0623F
UM 06240

Each axis setting area

UM 051C0 Parameter setting area of 64th axis 128 words

Parameter setting area of virtual

UM 05240 1 ovis

128 words

Parameter setting area of virtual
UM 059C0 § e e eing 128 words

Parameter setting area of virtual 28 words

UM 081C0 3oth axis

control setting area
10,752 words

UM 6693F

396,480 words
Positioning data
setting area
384,192 words|
UM 63EFH
System area
64 words
Synchronous

15-41

No. of words



Specifications

15.7.3 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

Unit
Axis no. | memory | Name Default| Description R | W
no. (Hex)

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)

1 UM 03240 | Unit setting | HO H101: pm (1 ym) oo
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.,

1 UM 03241 | Reserved | ; - -
for system

Set the pulse number per rotation.It is necessary for
Pulse the conversion of the pulse number when the unit is

UM 03242 b U1 mm, inch or degree.
-UM 03243 | humber per
rotation Range: 1 to 32767000

Any other settings will be errors.,

Set the movement amount per rotation. It is
necessary for the conversion of the pulse number
when the unit is mm, inch or degree.

Range: 1 to 32767000
Movement

UM03244 | _ - - per | U1 Any other settings will be errors., o | @

-UM 03245 . . . .
rotation The ranges vary depending on the unit settings as

below.

pm: 1 um

inch: 1/10,000 inch
degree: 1 degree

1 UM 03246 | Reserved B ) ~ )
-UM 03249 | for system

Set the operation to be performd when the
difference between the command value and
feedback value exceeds the moving amount check
value.

0: Error occurrence
Movement If the difference between the feedback value and
amount the command moving amount exceeded the moving

1 UM 0324A aﬁtorpatic u2 amount check value (threshold), an error occurs. e o
checdl

operation 1: Warning occurrence

If the difference between the feedback value and
the command moving amount exceeded the moving
amount check value (threshold), a warning occurs.

2: No
The moving amount check is not performed.
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15.7 Unit Memories (Each Axis Setting Area)

@: Available, -: Not available

Unit
Axis no. | memory | Name Default| Description R | W
no. (Hex)
Select whether to enable or disable the software
limit for each control.
Software bit Name Description
limit For positioning
0
1 UM 0324B enabled/dis HO control 0: Disable o | o
abled 1 Fro home return 1: Enable
2 For JOG operation
15-3 - -
Set the upper limit value of the software limit for
absolute coordinates.
] UM 0324C cL)prSpl)ef;\ll\;glé 21474 ZZE)\:\?nges vary depending on the unit settings as . .
-UM 0324D limit 83647 )
imi pulse: -2147483648 to +2147483647 pulse
pum (0.1um): -214748364.8 to +214748364.7 um
um (1pm): -2147483648 to +2147483647um
inch (0.00001 inch):
-21474.83648 to +21474.83647 inch
UM 0324E Lower limit | _oq474 | inch (0.0001 inch): )
1 of software -214748.3648 to +214748.3647 inch o | o
-UM 0324F limit 83648
imi degree (0.1 degree): 0.1 to 359.9 degree
degree (1 degree): 1 to 359 degree
Any other settings will be errors.
1 UM 03250 | Reserved B ) ) _
-UM 03251 | for system
Set the auxiliary output mode and the ON time of
auxiliary output.
bit Name Description
Auxiliary Auiliar HO:Not use auxiliary output
1 UM 03252 | output HA00 70 | outout Y| function o | o
mode - o H1:Use With mode
H2:Use Delay mode
Auxiliary
Range:
15-8 output
ON time HO(0 ms) to HFF(255 ms)
Set the ratio (%) to the movement amount for
starting the output when using the delay mode for
Auxiliary the auxiliary output.
1 UM 03253 | output _ uo Range: 0 to 100[%] o | o
Delay ratio
Example) When it is 50%, the auxiliary output turns
ON when the movement amount exceeds 50%.
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Specifications

@: Available, -: Not available

Unit
Axis no. | memory | Name Default| Description R | W
no. (Hex)
Configure the settings of limit, moving direction and
input logic.
bit Name Description
0 Limit 0: Enable
enabled/disabled | 1: Disable
0: Elapsed value +
. R direction is CW
Operation 1 Moving direction 1: Elapsed value +
1 UM 03254 setting H31 direction is CCW L4 L4
. . 0: Standard connection
2 Limit connection ) .
1: Reverse connection
3 Home position
p-rO)-qmlty I(_)glc 0:Normal Open
4 Limit + logic 1:Normal Close
5 Limit - logic
15-6 - -
1 UM 03255 | Reserved } ) ~ )
-UM 03257 | for system
Set the threshold for using the movement automatic
1 UM 03258 | Movement ;44000 | check function. o | o
check value
Range: 0 to 65536 [pulse]
1 UM 03259 | Reserved ) ) B }
-UM 0325B | for system
Set the monitor error method.
bit Name Description
0 Torque 0: Valid
. judgement 1: Invalid
Monitor 1 Torque 0: Error when it is valid
1 UM 0325C valu_e error | HO judgement 1: Warning when it is valid o o
setting 5 Actual speed 0: Valid
judgement 1: Invalid
3 Actual speed 0: Error when it is valid
judgement 1: Warning when it is valid
15-4 - -
Torque
monitor Set the torque monitor judgement value as integer.
L UM0325D |5 qgement | Y5990 | Range: 0 to 5000 (0.0% to 500.0 [%] ) M
value
Actual
speed .
1 UM 0325E | monitor U5000 Set the: actual speed monitor value. ° °
. Range: 0 to 5000 [rpm]
judgement
value
1 UM o0325F | Reserved | - - -
for system
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15.7 Unit Memories (Each Axis Setting Area)

@: Available, -: Not available

Unit
Axis no. | memory | Name Default| Description R | W
no. (Hex)
Set the pattern of home return.
0: DOGmethod 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)
3: Limit method 1 (Limit signal + Z phase)
Home 4: Limit method 2 (Limit signal)
1 UM 03260 | return HO 5: Z phase method [ L]
setting code 6: Stop-on-contact method 1
7: Stop-on-contact method 2 (Stop-on-contact + Z
phase)
8: Data set
9: DOG method 4 (Based on back end)
Any other settings will be errors.
Set the operation direction of home return.
0: Elapsed value decreasing direction (Limit -
Home direction)
1 UM 03261 | return HO . . . L L ° )
directi 1: Elapsed value increasing direction (Limit +
irection N
direction)
Any other settings will be errors.
Home
1 UM 03262 | etum U100 : o
acceleration Set the acceleration/deceleration time when
time performing the home return.
Home Range: 0 to 10,000 (ms) °
1 UM 03263 return U100 Any other settings will be errors.
deceleration
time
Set the target speed when performing the home
return as integer.
Range: 1 to 32767000
Any other settings will be errors.
UM 03264 | Home
1 return target| U1000 | The ranges vary depending on the unit settings as [ I
-UM 03265
speed below.
pulse: 1 to 32,767,000 pps
pum: 1 to 32,767,000 ym/s
inch: 0.001 to 32,767.000 inch/s
degree: 0.001 to 32,767.000 rev/s
Set the speed to search the home position in the
home return operation. Set the value lower than the
home return target speed.
Range: 1 to 32767000
] UM 03266 rHec:umrre],- wreeo U1000 Any other settings will be errors. . .
-UM 03267 P The ranges vary depending on the unit settings as
speed
below.
pulse: 1 to 32,767,000 pps
pum: 1 to 32,767,000 ym/s
inch: 0.001 to 32,767.000 inch/s
degree: 0.001 to 32,767.000 rev/s
1 UM 03268 | Reserved | - - -
for system
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Specifications

@: Available, -: Not available

Unit
Axis no. | memory | Name Default| Description R | W
no. (Hex)
Sets the mode when performing the JOG operation.
bit Name Description
JOG 0 - -
1 UM 03269 | operation | HO Acceleration/ 0: LITeart' decelera o | o
setting code 1 deceleration af:ce eration/deceleration
ttern setting 1: S-shaped
pa acceleration/deceleration
152 | — -
JOG
operation
1 UM 0326A acceleration U100 Sets the acceleration/deceleration time when
time performing the JOG operation.
10G Range: 0 to 10,000 (ms) °l°
1 UM 0326B operation_ U100 Any other settings will be errors.
deceleration
time
Set the target speed for performing the JOG
operation as integer.
Range: 1 to 32767000
Any other settings will be errors.
umo3zec | YO8
1 operation U1000 | The ranges vary depending on the unit settings as e | o
-UM 0326D
target speed below.
pulse: 1 to 32,767,000 pps
pm: 1 to 32,767,000 um/s
inch: 0.001 to 32,767.000 inch/s
degree: 0.001 to 32,767.000 rev/s
Set the inching movement amount as integer.
The ranges vary depending on the unit settings as
below.
pulse: 1 to +2147483647 pulse
) um (0.1um): 0.1 to +214748364.7 um
UM 0326E | 'nching um (1um): 1 to +2147483647um
1 -UM 0326F | movement | U1 inch (0.00001 inch): 0.00001 to +2147483647 inch | ® | ®
amount inch (0.0001 inch): 0.0001 to +214748.3647 inch
degree (0.1 degree): 0.1 to 214748364.7 degree
degree (1 degree): 1 to 2147483647 degree
Any other settings will be errors. Also, the inching
movement amount does not change when changing
the operation speed rate.
1 UM 03270 | Reserved _ ) B }
-UM 03272 | for system
Emergency SStczz;tpthe deceleration time at the time of emergency
stop )
! UM 03273 deceleration U100 Range: 0 to 10,000 (ms) ¢ °
time Any other settings will be errors.
1 UM 03274 | Reserved | - -
for system
Limit stop Set the deceleration time at the time of limit stop.
1 UM 03275 | deceleration| U100 Range: 0 to 10,000 (ms) e | o
time Any other settings will be errors.
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15.7 Unit Memories (Each Axis Setting Area)

@: Available, -: Not available

Unit
Axis no.| memory | Name Default| Description R|W
no. (Hex)
1 UM 03276 Reserved for | _ } ) )
system
Error stop Set the deceleration time at the time of error stop.
1 UM 03277 | deceleration | U100 Range: 0 to 10,000 (ms) o | o
time Any other settings will be errors.
1 UM 03278 | Reserved for | _ _ )
-UM 0327C | system
Home return Set this item when specifying the home return stop-
1 UM 0327D stc:p-or;- U100 on-contact method. o e
cotnac
torque value Range: 0 to ~5000 (0.0% to 500.0 [%)] )
Home return Set this item when specifying the home return stop-
1 UM 0327E (S:anna:z:rt]- U100 on-contact method. o | o
judgment time Range: 0 to 10,000 [ms]
1 UM 0327F | Reserved for | ) } )
-UM 03280 | system
Set the acceleration/deceleration pattern when
performing the J-point control
bit Name Description
. 0 - -
1 UM 03281 i;%%lnt control HO ‘ o Linear ol @
Accelerat!on/ acceleration/deceleration
1 deceleration )
pattern setting T S-shaped .
acceleration/deceleration
15-2 - -
J-point control
1 UM 03282 | acceleration | U100 Sets the acceleration/deceleration time when
time performing the J-point control. ol e
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 32767000
Any other settings will be errors.
UM 03284 | J-point control The ranges vary depending on the unit settings as
L -UM 03285 | target speed U1000 below. 9 Y 9 9 I
pulse: 1 to 32,767,000 pps
um: 1 to 32,767,000 um/s
inch: 0.001 to 32,767.000 inch/s
degree: 0.001 to 32,767.000 rev/s
1 UM 03286 | Reserved for | _ _ )
-UM 0328D | system
Set the home coordinates after the completion of the
1 UM 0328E | Home KO home return. This is reflected in the area of the unit o | e
-UM 0328F | coordinates system conversion current values after the
completion of the home return.
1 UM 03290 | Reserved for | _ _ )
-UMO032BF | system
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Specifications

15.7.4 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

System area
128 words

Input control area
256 words

Output control area
56 words

CC CCc ccCc
=< = 82 £

UM 0260F

Common area
9,104 words

UM 02610

UM 0263F
UM 02640

System area yo ords

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

Synchronous
control setting area
10,752 words

UM 6693F

Starting no. Name No. of words

onosso SHELSLESAT™ 100w
Buffer #2 Positioning

UM 0AOC8 data setting area 16,008 words
Buffer #8 Positioning

UM 217F8 data setting area 16,008 words

UM 4ocag Buffer #16 Positioning 46 0og worgs

ata setting area
UM 60078 Buffer #24 Positioning 16,008 words

data setting area
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15.7 Unit Memories (Each Axis Setting Area)

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 (16000 words)" which sets positioning data.

The following figure shows the constitution of buffer no. 1. Buffers no. 2 to 24 have the same

constitution.
Starting no. Name No. of words
UM 06240 UM 06240| Control area for
UM 06248 Control code 1 words|
UM 06247/ Buffer control g s
UM 06248 UM 06248 | Table no. 1 UM 06249 Operation pattern 1 words
UM 06267 Positioning d%tzawords UM 0624A Reserved area for the system 2 words|
UM 0624C Positioning acceleration time 1 words
UM 071C7] UM 0624D Positioning deceleration time1 words
UM 071C8[ Table no. 125
Positioning data UM 0624E Positioning target speed 2 words
UMO71E7| 32 words|
UM 06250 Positioning movement amount 2 words
i Positioning data
g;geé‘:t:ingo:g:nmg [s;ct)triré%grteailes] UM 08167 UM 06252 Auxiliary point 2 words|
UM 08168 .
16,008 words 16,000 words -Igggliﬁor;\?ﬁgsdgta UM 06254 Dwell time 1 words|
UM 08187 32 words UM 06255 Auxiliary output code 1 words|
UM 06256 Reserved area for the system 18 words|
UM 09107
UM 09108 | Table no. 375
Positioning data
UM 09127 32 words|
e
Tabl . 500
UM 0A0C7] UM 0A0C7] UM 0A0C7| Positioning data
m Buffers 1to 8
Buffer Buffer Buffer Buffer Buffer Buffer Buffer Buffer
1 2 3 4 5 6 7 8
Sfrﬁ‘t‘r‘;“ flag UM06240 | UMOAOCS8 | UMODF50 | UM11DD8 | UM15C60 | UM19AES | UM1D970 | UM217F8
CR:;‘t‘r’;St code UMO06241 | UMOAOCY | UMODF51 | UM11DD9 | UM15C61 | UM19AE9 | UM1D971 | UM217F9
cR:rf}Fr);nse code | ymos242 | UMOAOCA | UMODF52 | UM11DDA | UM15C62 | UM19AEA | UM1D972 | UM217FA
ﬁgfng:‘mber UM06243 | UMOAOCB | UMODF53 | UM11DDB | UM15C63 | UM19AEB | UM1D973 | UM217FB
ﬁa?:g;% table UM06244 | UMOAOCC | UMODF54 | UM11DDC | UM15C64 | UM19AEC | UM1D974 | UM217FC
Table size UMO06245 | UMOAOCD | UMODF55 | UM11DDD | UM15C65 | UM19AED | UM1D975 | UM217FD
Eyesst:xed for UM06246 | UMOAOCE | UMODF56 | UM11DDE | UM15C66 | UM19AEE | UM1D976 | UM217FE
SRyeSSt:med for UM06247 | UMOAOCF | UMODF57 | UM11DDF | UM15C67 | UM19AEF | UM1D977 | UM217FF
Table no. 1 UM06248 | UMOAODO | UMODF58 | UM11DEO | UM15C68 | UM19AFO | UM1D978 | UM21800
Table no. 2 UMO06268 | UMOAOFO | UMODF78 | UM11E00 | UM15C88 | UM19B10 | UM1D998 | UM21820
Table no. 3 UM06288 | UMOA110 | UMODF98 | UM11E20 | UM15CA8 | UM19B30 | UM1D9B8 | UM21840
Table no. 100 UMOBEAS | UMOAD30 | UMOEBB8 | UM12A40 | UM168C8 | UM1A750 | UM1E5D8 | UM22460
Table no. 200 UMO7B28 | UMOB9BO | UMOF838 | UM136C0 | UM17548 | UM1B3D0 | UM1F258 | UM230EO
Table no. 300 UMO87A8 | UMOC630 | UM104B8 | UM14340 | UM181C8 | UM1C050 | UM1FED8 | UM23D60
Table no. 400 UM09428 | UMOD2BO | UM11138 | UM14FCO | UM18E48 | UM1CCDO | UM20B58 | UM249E0
Table no. 500 UMOAOAS | UMODF30 | UM11DB8 | UM15C40 | UM19AC8 | UM1D950 | UM217D8 | UM25660

(Note): The difference between the starting number of adjacent tables is H20 (for 32 words).
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Specifications

B Buffers 9 to 16

Buffer Buffer Buffer Buffer Buffer Buffer Buffer Buffer
9 10 11 12 13 14 15 16
S:rﬂ‘:ja flag UM25680 | UM29508 | UM2D390 | UM31218 | UM350A0 | UM38F28 | UM3CDBO | UM40C38
Request cod
ot 0% UM25681 | UM29509 | UM2D391 | UM31219 | UM350A1 | UM38F29 | UM3CDB1 | UM40C39
R d
ool 0% UM25682 | UM2050A | UM2D392 | UM3121A | UM350A2 | UM38F2A | UM3CDB2 | UM4OC3A
ﬁgfngfmber UM25683 | UM2950B | UM2D393 | UM3121B | UM350A3 | UM38F2B | UM3CDB3 | UM40C3B
f:?:t')ne? table UM25684 | UM2950C | UM2D394 | UM3121C | UM350A4 | UM38F2C | UM3CDB4 | UM40C3C
Table size UM25685 | UM2950D | UM2D395 | UM3121D | UM350A5 | UM38F2D | UM3CDB5 | UM40C3D
Eye;gxed for UM25686 | UM2950E | UM2D396 | UM3121E | UM350A6 | UM38F2E | UM3CDB6 | UM4OC3E
Eyesst:xed for UM25687 | UM2950F | UM2D397 | UM3121F | UM350A7 | UM38F2F | UM3CDB7 | UM40C3F
Table no. 1 UM25688 | UM29510 | UM2D398 | UM31220 | UM350A8 | UM38F30 | UM3CDB8 | UM40C40
Table no. 2 UM256A8 | UM29530 | UM2D3B8 | UM31240 | UM350C8 | UM38F50 | UM3CDD8 | UM40C60
Table no. 3 UM256C8 | UM29550 | UM2D3D8 | UM31260 | UM350E8 | UM38F70 | UM3CDF8 | UM40C80
Table no. 100 UM262E8 | UM2A170 | UM2DFF8 | UMB1ES0 | UMB35D08 | UM39B90 | UM3DA18 | UM418A0
Table no. 200 UM26F68 | UM2A170 | UM2DFF8 | UMB1E80 | UMB35D08 | UM39B90 | UM3DA18 | UM418A0
Table no. 300 UM27BE8 | UM2BA70 | UM2F8F8 | UM33780 | UM37608 | UM3B490 | UM3F318 | UM434A0
Table no. 400 UM28868 | UM266F0 | UM30578 | UM34400 | UM38288 | UM3C110 | UM3FF98 | UM43E20
Table no. 500 UM284E8 | UM2D370 | UM311F8 | UM35080 | UM38F08 | UM3CD90 | UM40C18 | UMA4AAQ
(Note): The difference between the starting numbers of adjacent tables is H20 (for 32 words).

B Buffers 17 to 24

Buffer Buffer Buffer Buffer Buffer Buffer Buffer Buffer

17 18 19 20 21 22 23 24

Request flag
A UM44ACO | UM48948 | UM4CTDO | UM50658 | UM544E0 | UM58368 | UMSC1FO | UM60078
5:;‘#;“ code UM44AC1 | UM48949 | UM4C7D1 | UM50659 | UM544E1 | UM58369 | UMSCTF1 | UMB0079
R d
ool T 9% | UM44AC2 | UM4B94A | UMACTD2 | UMS065A | UMS44E2 | UMSB36A | UMSCIF2 | UMBOO7A
ﬁc’)ﬁrgfmber UM44AC3 | UM4894B | UM4CTD3 | UM5065B | UMS44E3 | UM5836B | UMSC1F3 | UMB0O7B
f:?:t')ne? table UM44AC4 | UM489AC | UM4CTD4 | UM5065C | UMS44E4 | UM5836C | UMSC1F4 | UM6007C
Table size UM44AC5 | UM4894D | UM4C7D5 | UM5065D | UM544E5 | UM5836D | UMSC1F5 | UM6007D
R d f
sytom UMA4ACE | UM4BY4E | UMACTDG | UMSOBSE | UMS44E6 | UM5B36E | UMSCIF6 | UMBOOTE
Eyesst:xed for UM44AC7 | UM4894F | UM4CTD7 | UM5065F | UMS44E7 | UM5836F | UMSCIF7 | UM60O7F
Table no. 1 UM44AC8 | UM48950 | UM4C7D8 | UM50660 | UM544E8 | UM58370 | UMSC1F8 | UM60080
Table no. 2 UM44AE8 | UM48970 | UM4C7F8 | UM50680 | UM54508 | UM58390 | UM5C218 | UMBOOAO
Table no. 3 UM44B08 | UM48990 | UM4C818 | UM506A0 | UM54528 | UM583B0 | UM5C238 | UM600CO
Table no. 100 UM45728 | UM495B0 | UM4D438 | UM512C0 | UM55148 | UM58FDO | UMBCES58 | UMBOCEQ
Table no. 200 UM463A8 | UM4A210 | UM4E098 | UM51F20 | UM55DA8 | UM59C30 | UM5SDABS | UM61940
Table no. 300 UM47028 | UM4AEBO | UM4ED38 | UM52BCO | UM56A48 | UM5AD80 | UMSE758 | UMB25E0
Table no. 400 UM47CA8 | UM4BB30 | UM4F9B8 | UM53840 | UM576C8 | UM5B550 | UMBF3D8 | UM63260
Table no. 500 UM48928 | UM4C7B0 | UM50638 | UM544C0 | UM58348 | UM5CT1D0 | UMB0058 | UMB3EEQ

(Note): The difference between the starting numbers of adjacent tables is H20 (for 32 words).
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15.7 Unit Memories (Each Axis Setting Area)

15.7.4.1 Control Area for Buffer Control

This area is used for reading or writing positioning data by user programs.
@: Available, -: Not available

Unit
Axis no. | memory | Name Default| Description R | W
no. (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. o o
flag control HO0000: No request
HO0001: Request
Any other settings will be errors.
Configure the control setting for sending/receiving
Request data of buffers for positioning data.
1 UM 06241 | code HO H0080: Read request o | o
control HO0081: Write request
Any other settings will be errors.
Stores the response code for the request of the
Response buffer for positioning data.
1 UM 06242 | code HO H0000: Complete ® |-
control HO0001: In progress
HFFOO: Setting value error
Specify the axis number of positioning data to be
transferred.
Axis Range Corresponding axis no.
1 UM 06243 | number u1 — ° )
control 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 [ I )
Any other settings will be errors.
1 UM 06246 | Reserved ) } _ _
- UM 06247 | for system
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15.7.4.2 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
Sl Name Default| Description R | W
address
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 oo
0: Linear acceleration/
Acceleration/deceleration | deceleration
1 type 1: S-shaped
acceleration/deceleration
15-2 | — -
Set the single and interpolation operation pattern for the
positioning operation.
bit Name Description
HO0O: E-point control (End point control)
Control HO1: P-point control (Pass point control)
7-0 HO02: C-point control (Continuance point control)
pattern H03: J-point control (Speed point control)
Any other settings will be errors.
H 00: Linear interpolation (Composite speed)
H 01: Linear interpolation (Long axis speed)
H 10: Circular interpolation (Center point/CW
direction)
H 11: Circular interpolation (Center point/CCW
direction)
H 20: Circular interpolation (Pass point):
H 50: Spiral interpolation (Center point/CW
. direction/1st axis movement)
001H Operation Ho H 51: Spiral interpolation (Center point/CCW ° °
pattern direction/1st axis movement)
H 52: Spiral interpolation (Center point/CW
15- | Interpolation | direction/2nd axis movement)
8 setting H 53: Spiral interpolation (Center point/ CCW
direction/2nd axis movement)
H 54: Spiral interpolation (Center point/CW
direction/3rd axis movement)
H 55: Spiral interpolation (Center point/ CCW
direction/3rd axis movement)
H 60: Spiral interpolation (Pass point/1st axis
movement)
H 61: Spiral interpolation (Pass point/2nd axis
movement)
H 62: Spiral interpolation (Pass point/3rd axis
movement)
Any other settings will be errors.
In the interpolation control, the setting for the axis with the
smallest number in an axis group is effective.
002H Reserved for | }
-003H system
Positioning Set the acceleration and deceleration time for the positioning
004H acceleration | U100 operation. ® ®
time Range: 0 to 10,000 [ms]
P03|t|0n|n_9 Any other settings will be errors. In the interpolation control, the
005H deceleration | U100 | setting for the axis with the smallest number in an axis group is o o
time effective.
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@: Available, -: Not available

Sl Name Default| Description R | W
address
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 .
006H target speed 01000 Range: 1 to 32,767,000 . .
-007H (Interpolation Any other settings will be errors.
speed) The ranges vary depending on the unit settings as below.
pulse: 1 to 32,767,000 pps
pum: 1 to 32,767,000 ym/s
inch: 0.001 to 32,767.000 inch/s
degree: 0.001 to 32,767.000 rev/s
Set the position command value for the positioning operation. It is
the movement amount in the case of increment, and coordinate in
the case of absolute depending on the control code setting.
Range: -2147483648 to +2147483647
Any other settings will be errors.
008H Positioning The ranges vary depending on the unit settings as below.
009H movement KO ] ° o
amount pulse: -2147483648 to +2147483647 pulse
pum (0.1um): -214748364.8 to +214748364.7 um
pum (1pm): -2147483648~+2147483647 1 m
inch (0.00001 inch): 2147483648 to +2147483647 inch
inch (0.0001 inch): -214748.3648 to +214748.3647 inch
degree (0.1 degree): -214748364.8 to +214748364.7 degree
degree (1 degree): -2147483648 to +2147483647 degree
Set the auxiliary point (coordinate of center or pass point) in the
case of circular interpolation or sprial interpolation control.
Range: -2147483648 to +2147483647
Any other settings will be errors.
00AH Auxiliary The ranges vary depending on the unit settings as below.
200BH | point KO pulse: -2147483648 to +2147483647 pulse o o
pum (0.1um): -214748364.8 to +214748364.7 um
pum (1pm): -2147483648 to +2147483647um
inch (0.00001 inch): 2147483648 to +2147483647 inch
inch (0.0001 inch): -214748.3648 to +214748.3647 inch
degree (0.1 degree): -214748364.8 to +214748364.7 degree
degree (1 degree): -2147483648 to +2147483647 degree
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@: Available, -: Not available

Offset

e Name Default| Description R |w

Set the dwell time.
00CH Dwell time uo Range: 0 to 32,767 [ms] ® °
Any other settings will be errors.

Auxiliary Set arbitrary data as auxiliary output codes when using the
00DH uo - A
output code auxiliary output function.

00EH Reserved for
-00FH system
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15.8 Unit Memories (Synchronous Control Setting Area)

15.8 Unit Memories (Synchronous Control Setting Area)

15.8.1 Configuration of Synchronous Control Setting Area

Whole unit memory map

UM 00000 System area
UM 0007F 128 words
UM 0008 Input control area
UM 0017F 256 words
UM 00180 Output control area
UM 0027F 256 words
UM 00280
Common area
9,104 words
UM 0260F
UM 02610 System area
UM 0%62F 48 word
UM 02640 Each axis
information area
Synchronous control
3,072 words UM 63F40 sgtting area of 1st
UM 0323F UM 63FAF| axis 112 words
UM 03240 UM 63FBO0| Synchronous control
setting area of 2nd
axis 112 words
UM 645CF
UM 645D0| Synchronous control
setting area of 16th
axis 112 words
Each axis setting area
396,480 words UM 64CCH
UM 64CD0| Synchronous control
setting area of 32th
axis 112 words
UM 653CF
UM 653D0| Synchronous control
setting area of 48th
UM 63EFH axis 112 words
UM 63F00 System area
UM 63F3F, 64 words UM 65ACH
UM 63F40 UM 65AD0| Synchronous control
Synchronous setting area of 64th
control setting area UM 65B3F | axIS 112 words
10,752 words UM 65B40 | Reserved area for
the system
UM 6693F UM 6693F 3584 words

Starting no. Name No. of words
Synchronous control

UM 63F40 common setting area 16 wards

UM 63F50 E'!(eegtronlc gear setting 16 words

UM 63F60 Clutch setting area 48 words

UM 63F90 Electronic cam setting 35 words
area
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15.8.2 Sychronous Control Setting Area

@: Available, -: Not available

Unit
Axis no. | memory | Name Default| Description R | W
no. (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 :
. H 0010 U16 Axis 16
1 UM 63F40 | master axis | HO a oo
selecton | ||/ R
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
Synchronous operation setting
1 UM 63F41 output HO 1 Clutch operation 0: Not use PY S
functhn setting 1: Use
selection 2 Electronic operation
setting
15-3 Area reserved for _
system
Synchronous bit Name Description
slave single 0 Not used
1 UM 63F42 | deceleration |y, . 0: Linear o |
stop 1 Deceleration method 1.
deceleration X o -
method 15-3 rea reserved ior _
system
Synchronous s .
slave single Set the deceleration time when performing the
: deceleration stop during the synchronous operation.
1 UM 63F43 | deceleration 15404 o | o
stop Range: 0 to 10,000 [ms]
d_ecelerat|on 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 "15.8.1 Configuration of Synchronous Control Setting Area".
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15.8.3 Electronic Gear Setting Area

@: Available, -: Not available

Unit
Axis no. | memory | Name Default| Description R | W
no. (Hex)
Gear ratio Set the numerator and denominator for the gear
1 UM 63F50 tor of| U1 ratio of electronic gear separately. o | o
_UM 63F51 | humerator o
each axis Range: U1 to U2147483647
Electronic gear ratio is determined by the following
G i formula.
ear ratio ) )
1 -UU'\ﬁ/I6§3FF5523 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 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 "15.8.1 Configuration of Synchronous Control Setting Area".

15.8.4 Clutch Setting Area

@: Available, -: Not available

Unit
Axis no. | memory | Name Default| Description R | W
no. (Hex)
1 UM 63Fe0 | SIUtChON g HO: /0 clutch ON request oo
trigger type
Set the valid condition of trigger signals.
Clutch ON
1 UM 63F61 | edge HoO HO: Level o | o
selection H1: Leading edge
H2: Trailing edge
1 UM 63F62 | Reserved _ ) ) )
-UM 63F67 | for system
1 UM 63F68 tC.'“tCh OFF | 1o HO: 1/O clutch OFF request o | o
rigger type
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 | o
selection HO: Disabled
H1: Leading edge
H2: Trailing edge
1 UM 63F6A | Reserved B ) B )
-UM 63F6F | for system

(Note): The above table shows the unit memory numbers of axis number 1. For details of the whole configuration,
refer to "15.8.1 Configuration of Synchronous Control Setting Area".
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@: Available, -: Not available

Unit
Axis no. | memory | Name Default| Description R | W
no. (Hex)
Select the clutch ON method.
1 UM 63F70 | CIUICh ON i g HO: Direct oo
method L an
H1: Slip
1 UM 63F71 | Reserved | ; -
for system
1 UM 63F72 | ClUtchON g HO: Slip time setting oo
slip method
Clutch ON Set a slip time when the clutch ON method is set to
1 UM e3F73 | SlutC U1 "H1: Slip". oo
slip time

1 to 10000 [ms]

1 UM 63F74 | Reserved _ B ~ )
-UM 63F75 | for system
Clutch ON
1 UM 63F76 | slip curve HO HO: Linear ° )
selection
UM 63F77 | Reserved

L -UM 63F7F | for system |~ . T

Clutch OFF Select the clutch OFF method.

1 UM 63F80 HO HO: Direct ° )
method L an
H1: Slip
1 UM 63Fg1 | Reserved | ; -
for 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 to
1 UM 63F83 g'i;tgﬂ]gFF U1 "H1: Slip". oo

1 to 10000 [ms]

1 UM 63F84 | Reserved _ B ~ )
-UM 63F85 | for system

Clutch OFF
1 UM 63F86 | slip curve HO HO: Linear [ ) ®
selection
1 UM 63F87 | Reserved B B _ )
-UM 63F8F | for system
(Note): The above table shows the unit memory numbers of axis number 1. For details of the whole configuration,

refer to "15.8.1 Configuration of Synchronous Control Setting Area".
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15.8.5 Electronic Cam Setting Area

@: Available, -: Not available

Unit
Axis no. | memory | Name Default| Description R|W
no. (Hex)
Cam control
1 UM 63F90 | synchronous U1 Set the cam control synchronous master cycle. ° °
-UM 63F91 | master axis U1 to U2147483647
cycle
1 UM 63F92 Reserved for | _ B } )
system
1 UM 63F93 Cam pattern U1 Set the registered cam pattern number to be used. ° °
number 1to 256
UM 63F94 | Cam stroke Displacement amount upper limit setting for cam
! -UM 63F95 | amount ut control °|°
U1 to U2147483647
1 UM 63F96 | 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 "15.8.1 Configuration of Synchronous Control Setting Area".
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15.9 Dimensions

B AFP7MC16EC/ AFPTMC32EC/ AFP7TMC64EC

T

| H
o
(o]

EthercAT~
, )
N

(Unit: mm)

15-60



Record of changes

Manual No.

Date

Record of Changes

WUME-FP7MCEC-01

Sep. 2016

1st Edition










Please contact ... Panasonic Industrial Devices SUNX Co., Ltd.

Bl Overseas Sales Division (Head Office): 2431-1 Ushiyama-cho, Kasugai-shi, Aichi, 486-0901, Japan
W Telephone: +81-568-33-7861 M Facsimile: +81-568-33-8591

panasonic.net/id/pidsx/global

About our sale network, please visit our website.

© Panasonic Industrial Devices SUNX Co., Ltd. 2016
WUME-FP7MCEC-01

September, 2016 PRINTED IN JAPAN



	FP7 Motion Control Unit User's Manual
	Safety Precautions
	Copyright / Trademarks
	Introduction
	Types of Manual
	Glossary
	Table of Contents
	1 Unit Functions and Restrictions
	1.1 Functions of Motion Control
	1.1.1 Functions of Unit
	1.1.2 List of Models

	1.2 Restrictions
	1.2.1 Supported Functions
	1.2.2 Restrictions by Power Consumption in FP7 System
	1.2.3 Applicable Versions of FPWINGR7 and FP7 Units

	1.3 System Configuration
	1.3.1 Example of System Configuration
	1.3.2 Type of Software

	1.4 Mechanism of Processing
	1.4.1 Schematic View
	1.4.2 Operation When Powe Supply Turns On
	1.4.3 Start/Stop by User Programs


	2 Names and Functions of Parts
	2.1 Names and Functions of Parts
	2.1.1 Names and Functions of Parts
	2.1.2 Operation monitor LEDs
	2.1.3 ESM (State Transition Diagram)


	3 Installation and Wiring
	3.1 Settings of Servo Amplifier A5B
	3.1.1 Checking Rotary Switches
	3.1.2 Connection of Input Signals

	3.2 Connection of Network
	3.2.1 Wiring
	3.2.2 Precautions on Wiring


	4 Basic Procedure
	4.1 Section Details
	4.2 Registration in I/O Map
	4.2.1 Creation of I/O map
	4.2.2 Download of I/O map
	4.2.3 Storage of I/O map
	4.2.4 Confirmation of I/O Allocation
	4.2.5 Confirmation of Slot Numbers

	4.3 Setting of Used Axes
	4.3.1 Registration of Used Axes

	4.4 Setting of Network Configuration
	4.4.1 Registration of Slaves (Offline)
	4.4.2 Registration of Slaves (Online)
	4.4.3 Setting of Station Addresses and Axis Numbers
	4.4.4 Download to FP7 MC Unit
	4.4.5 Restarting Power Supplies and Checking Communication State

	4.5 Connection of Limit and Near Home Switches
	4.5.1 Connection of Input Signals
	4.5.2 Pin Assignment Setting of Servo Amplifier
	4.5.3 Checking Servo Amplifier Input State
	4.5.4 Settings of FP7 MC Unit
	4.5.5 Download to FP7 MC Unit
	4.5.6 Checking Input State

	4.6 Saving and Managing Files
	4.6.1 File Type
	4.6.2 Saving as CMI Files
	4.6.3 Export to CSV Files


	5 Settings of FP7 MC Unit
	5.1 MC Common Settings
	5.1.1 MC Common Settings Dialog Box
	5.1.2 MC Common Settings Parameters

	5.2 Axis Parameter Settings
	5.2.1 Setting by CMI
	5.2.2 Axis Parameters (Basic Setup)
	5.2.3 Axis Parameters (Options)
	5.2.4 Axis Parameters (Operation)

	5.3 Positioning Table Setting
	5.3.1 Construction of Positioning Tables
	5.3.2 Operation Patterns and Tables

	5.4 Synchronous Parameter and Cam Pattern Settings
	5.4.1 Synchronous Parameter Settings
	5.4.2 Cam Pattern Setting

	5.5 Confirmation of Setting Contents
	5.5.1 Check on Parameter Data
	5.5.2 Comparison of Parameter Information

	5.6 Transfer of Parameters
	5.6.1 Writing Parameters to Unit


	6 Data Transfer to MC Unit and Test Operation
	6.1 Before Turning On the Power
	6.2 Procedure for Turning On the Power
	6.2.1 Procedure for Turning On the Power
	6.2.2 Procedure for Turning Off the Power

	6.3 Checking While the Power is ON
	6.3.1 Items to Check When the Power is ON
	6.3.2 Checking Network Communication State
	6.3.3 Checking the safety circuit by the PLC unit
	6.3.4 Checking the Operation of Near Home Switch
	6.3.5 Checking Rotating and Moving Directions and Moving Distance

	6.4 Monitor Function of CMI
	6.4.1 Status Monitor
	6.4.2 Data Monitor

	6.5 Tool Operation Function of CMI
	6.5.1 Tool Operation Function
	6.5.2 Serve ON/OFF with Tool Operation Function
	6.5.3 JOG Operation with Tool Operation Function
	6.5.4 Home Return by Tool Operation Function
	6.5.5 Positioning by Tool Operation Function
	6.5.6 Teaching by Tool Operation Function


	7 Creation of User Programs
	7.1 How to Create User Programs
	7.1.1 Basic Configuration of Program

	7.2 Overview of Programs
	7.2.1 Reading Data From Input Control Area
	7.2.2 Servo ON/OFF Control Program
	7.2.3 Start Enabled Program
	7.2.4 Each Control Programs
	7.2.5 Writing Data to Output Control Area

	7.3 Precautions On Programming
	7.3.1 Turning Off Power Supply Clears Contents in Unit Memories
	7.3.2 Operation Cannot be Switched Once One Operation Has Started
	7.3.3 Operation When PLC Mode Changes From RUN To PROG.


	8 Automatic Operation (Position Control)
	8.1 Basic Operation
	8.1.1 Patterns of Position Control
	8.1.2 Setting and Operation of E-point Control
	8.1.3 Setting and Operation of P-point Control
	8.1.4 Setting and Operation of C-point Control
	8.1.5 Setting and Operation of J-point Control

	8.2 Interpolation Control
	8.2.1 Type of Interpolation Control (Two-axis Interpolation)
	8.2.2 Type of Interpolation Control (Three-axis Interpolation)
	8.2.3 Setting and Operation of Two-Axis Linear Interpolation
	8.2.4 Setting and Operation of Two-Axis Circular Interpolation
	8.2.5 Setting and Operation of Three-Axis Linear Interpolation
	8.2.6 Setting and Operation of Three-Axis Spiral Interpolation

	8.3 Repeat Function
	8.3.1 Overview of Repeat Operation
	8.3.2 Stop Operation During Repeat Operation
	8.3.3 Setting and Operation of Repeat

	8.4 Sample Programs
	8.4.1 Sample Programs (E-point, C-point and C-point Controls)
	8.4.2 Precautions on Programming

	8.5 Rewriting Positioning Data by User Programs
	8.5.1 Overview of Function
	8.5.2 Procedure of Rewriting
	8.5.3 Sample Program (Rewritign Positioning Tables)


	9 Automatic Operation (Synchronous Control)
	9.1 Synchronous Control
	9.1.1 Overview of Synchronous Control

	9.2 Settings for Master and Slave Axes
	9.2.1 Selection of Master Axis and Settings
	9.2.2 Selection of Slave Axes and Settings
	9.2.3 Unit Type and Number of Axes
	9.2.4 Setting by CMI

	9.3 Start and Cancel of Synchronous Control
	9.3.1 Start and Cancel of Synchronous Control
	9.3.2 Precautions When Canceling or Starting Synchronous Control

	9.4 Electronic Gear Function
	9.4.1 Overview of Electronic Gear Function
	9.4.2 Types and Contents of Setting Parameters
	9.4.3 Gear Ratio Changes while in Operation

	9.5 Electronic Clutch Function
	9.5.1 What is Electronic Clutch Function?
	9.5.2 Types and Contents of Setting Parameters
	9.5.3 Trigger Types for Electronic Clutch
	9.5.4 Engagement Method of Electronic Clutch

	9.6 Electronic Cam Function
	9.6.1 Overview of Electronic Cam Function
	9.6.2 Types and Contents of Setting Parameters
	9.6.3 Cam Pattern Setting Method


	10 Manual Operation (JOG Operation)
	10.1 Setting and Operation of Home Return
	10.2 Changing Speed During JOG Operation
	10.3 Setting and Operation of JOG Inching Operation
	10.4 Sample Programs
	10.4.1 Sample Program (JOG Operation)
	10.4.2 Precautions on Programming


	11 Manual Operation (Home Return)
	11.1 Types of Home Return
	11.2 Operation of Home Return
	11.3 Sample Programs
	11.3.1 Sample Program (Home Return)
	11.3.2 Precautions on Programming


	12 Stop Functions
	12.1 Type of Stop Functions
	12.1.1 Type of Stop Operations
	12.1.2 Characteristics of Pause Function
	12.1.3 Stop Operation During Interpolation Control
	12.1.4 Stop Operation During Synchronous Control

	12.2 Settings Related to Stop Function
	12.2.1 MC Common Settings
	12.2.2 Axis Parameter

	12.3 Operation During Stop

	13 Supplementary Functions
	13.1 Dwell Time
	13.2 Software Limit
	13.3 Auxiliary Output Code and Auxiliary Output Contact
	13.4 Current Value Update
	13.5 Home Coordinates
	13.6 Movement Amount Automatic Check
	13.7 Monitor Error (Torque / Actual Speed Judgement)
	13.8 EtherCAT Communication Setting
	13.8.1 EtherCAT Configurator 
	13.8.2 Device Editor
	13.8.3 Overview of PDO Mapping
	13.8.4 Change of PDO Mapping

	13.9 EC Packet Monitor Function
	13.9.1 Overview of Function
	13.9.2 Stored Files
	13.9.3 How to Set
	13.9.4 How to Execute
	13.9.5 Handling of SD Memory Card


	14 Troubleshooting
	14.1 Errors and Warnings
	14.1.1 Errors and warnings
	14.1.2 Checking and Clearing by CMI
	14.1.3 Clearing Errors/Warnings Using User Programs
	14.1.4 Error and Warning Logs

	14.2 Error Recovery Process
	14.2.1 Overview

	14.3 Error Code Table
	14.3.1 System Errors (From 00F0 1000H
	14.3.2 AMP Communication Errors (From 00F0 2000H)
	14.3.3 Axis Operation Errors (From 00F0 3000H)
	14.3.4 Setting Value Errors (From 00F0 4000H)
	14.3.5 Synchronous Parameter Setting Errors (From 00F0 5000H)

	14.4 Warning Code Table
	14.4.1 Unit Warnings (From 00B0 0000H)


	15 Specifications
	15.1 Specifications
	15.1.1 General Specifications
	15.1.2 Communication Specifications
	15.1.3 Performance Specifications

	15.2 I/O Allocation
	15.3 Whole Configuration of Unit Memories
	15.4 Unit Memories (Input and Output Control Areas)
	15.4.1 Configuration of Input Control Area
	15.4.2 Configuration of Output Control Area
	15.4.3 List of Input Control Area Functions
	15.4.4 List of Output Control Area Function

	15.5 Unit Memories (Common Area)
	15.5.1 Configuration of Common Area
	15.5.2 Setting Parameter Control Area
	15.5.3 Operation Speed Rate Area
	15.5.4 Axis Group Setting Area
	15.5.5 Current Value Update Data Area
	15.5.6 Positioning Control Starting Table Number Setting Area
	15.5.7 Positioning Control Area
	15.5.8 Error Annunciation and Clear Area
	15.5.9 Warning Annunciation and Clear Area
	15.5.10 Synchronous Control Monitor Area

	15.6 Unit Memories (Each Axis Information Area)
	15.6.1 Configuration of each axis information area
	15.6.2 Each Axis Information & Monitor Area

	15.7 Unit Memories (Each Axis Setting Area)
	15.7.1 Configuration of Each Axis Setting Area
	15.7.2 Configuration of Parameter Setting Area
	15.7.3 Parameter Setting Area
	15.7.4 Configuration of Positioning Data Setting Area
	15.7.4.1 Control Area for Buffer Control
	15.7.4.2 Positioning Data Setting Area


	15.8 Unit Memories (Synchronous Control Setting Area)
	15.8.1 Configuration of Synchronous Control Setting Area
	15.8.2 Sychronous Control Setting Area
	15.8.3 Electronic Gear Setting Area
	15.8.4 Clutch Setting Area
	15.8.5 Electronic Cam Setting Area

	15.9 Dimensions

	Record of changes
	Contact Us


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.7

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize false

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 600

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 600

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





