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SAFETY PRECAUTIONS

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

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

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

AWARNING Incorrect operation may lead to death or serious injury.

e Take appropriate safety measures to the external circuit of the product to ensure the security of
the whole system in case of abnormalities caused by product failure or external.
e Do not use this product in areas with inflammable gases.
Otherwise it may lead to an explosion.
e Do not put this product into a fire.
Otherwise it could cause damage to the battery or other electronic parts.
e Do not impact, charge or heat the lithium battery, and do not put it into a fire.
Otherwise it may lead to fire or damage.

ACAUTION Incorrect operation may lead to injury or material loss.

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

e Do not decompose or transform it.
Otherwise it will lead to the excessive exothermic heat or smoke generation of the product.

e Do not touch terminal blocks during power-on.
Otherwise it may result in an electric shock.

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

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

e Ground the protective earth (PE) terminal with Class D grounding (grounding resistance at 100Q or below).
Otherwise it may result in an electric shock.

e There shall be no foreign matters such as liquids, flammable materials and metals inside the product.
Otherwise it will lead to the excessive exothermic heat or smoke generation of the product.

e Do not carry out construction (wiring, removal, etc.) during power-on.
Otherwise it may result in an electric shock.

Description on Copyright and Trademarks

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

e Unauthorized reproduction of this manual is strictly prohibited.

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

e Ethernet is a registered trademark of Fuji Xerox Co., Ltd. and Xerox Corporation.

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

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

Type of Manual

There are different types of users manual for the FP-XH M8N16PD series, as listed below.
Please refer to a relevant manual for the unit and purpose of your use.

The manuals can be downloaded on our website:
http://industrial.panasonic.com/ac/e/dl_center/manual/

Unit name or purpose of

Manual name Manual code
use

FP-XH M8N16PD
FP-XH M8N16PD Control Unit User's Manual WUME-FPXHM8N16PD
Control Unit

FP Series Instruction Manual ARCT1F313E

Communication Function
FP-X Expansion FP-XH User Manual (Communication Section) WUME-FPXHCOM
(Communication) Cassette

FP-X Expansion Unit
FP-X Function Cassette

FP-X Series User Manual ARCT1F409E



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

Control Unit Version

Control Unit Version

The version of the control unit can be confirmed according to the nameplate on the side of the
product body or on the menu of the tool software.

B Marking of the product body
2 CPU versions are marked on the nameplate on the side of the product body.
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Description

The "Main CPU" version for overall operation is marked.

SliS

The "Motion CPU" version for motion control is marked.
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B Confirmation based on the tool software
The version of the Main CPU can be confirmed according to Status Display of FPWIN GR?7.

Status Display
PLC Date Time : 00/00/00 00:00:00 E: Close :;
-
Skatus ikem Content ‘_‘

PLC model FP-%XH MaM16T
Droaram.cize, 25l STED B
| - | ‘ Dperation errors
Wersinn 1.0
Scan time: Current value (in 100us units) 100us [l
Scan time: Minimum {in 100us units) 100us

The version of Motion CPU can be confirmed via the Status Display dialog box of Configurator
PM7. The dialog box displays the "firmware version".

Status monitor
| Madel I FP-XH RTEX 8-fxis Type
| fciss [Group] \ Y- fiis | | fixis 1 | fixis 2 | fxis 3

Brand name | ———-———— Panasonic Panasonic |  -———-

Amp model code | ———————— MADHT1505MA1 |MADHT1505MAL |  ———————-

Motor model code | ———m—mm- MSMESAZGLS | MSMESAZGLS | -

Statuz dizplay

e = ——
S [ S
Completion width I Out of range Out of range _ ————————

External terminal input maonitar

Home position proximity | ——————— I QFF [ ——

e [ B T
e [ e e e

| Firmware verzion I 1on

| Hardware version I 100

Help R
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Glossary

As for the following terms, similar expressions are used in the software, manuals and
specifications concerning FP-XH M8N Control Unit and Servo Amplifier AGN/A5N.

FP-XH M8N
Control Unit

AGN/A5SN

Description

General-purpose
monitor input

Five inputs of symbols SI-MON1 to SI-MONS5 are allocated on
the A6N/A5N side.

By default, the general-purpose monitor input (mark: SI-
MON1) is allocatd to the terminal on the servo amplifier side.
To read the general-purpose input (mark: SI-MON2), it is
necessary to change the parameter on the servo amplifier
side.

RTEX general-
purpose input

Up to two points (marks: SI-MON1 to SI-MONZ2) of the
general-purpose monitor inputs on the AGN/A5N side can be
read on the FP-XH M8N control Unit side. They are allocated
to the 1/0O input area (WX125).

RTEX operation
output

On the A6N/A5SN side, two outputs of marks EX-OUT1 and
EX-OUT2 are allocated.

By default, the RTEX operation output (mark: EX-OUT1) is
allocatd to the terminal on the servo amplifier side. To use the
RTEX operation output (mark: EX-OUT2), it is necessary to
change the parameter on the servo amplifier side.

RTEX general-
purpose output

On the FP-XH M8N Control Unit, the two "RTEX operation
outputs" connected to the AGN/A5N can be controlled with
user programs. The FP-XH M8N Control Unit side si allocated
to the 1/0 output area (WY 125).

General-purpose
output part

It indicatest the 8-point DC input circuits and 8-point transistor
output circuits connected to the terminal block of the FP-XH
M8N Control Unit.

Motion control part

It indicates the parts relating to the motor control, interface for
the RTEX network and pulse input interface in the FP-XH
M8N Control Unit.

Axis number

Node number

The axis numbers controlled by the FP-XH M8N Control Unit
match the node numbers of the servo amplifier connected to
the RTEX network.
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System Structure

1.1 Overview of System

1.1.1 Funcntions of Control Unit

A

X2A
RX

X2B
T

B Conrols the Servo Motor MINAS A6N/A5N series

The FP-XH M8N Control Unit can control servo motors of up to 8 axes via the motion-
dedicated network Realtime Express (RTEX). It achieves wiring saving by network connection
and high-speed control.

(Note): Realtime Express and RTEX are registered trademarks of Panasonic.

B Frexibly deals with positioning control up to eight axes

The FP-XH M8N Control Unit supports independent control, interpolation control and
synchronous control, and deals with simple control through complicated control.

B Hybrid controller equipped with genera-purpose inputs and outputs

The general-purpose I/O of 8-point inputs and 8-point outputs and RS-232C port are equipped
as the standard equipment in addition to the I/F for network servo.

B Pulse input function usable for high-speed counter and manual pulsar

A maximum of four-channel inputs are available, and can be used for the high-speed counter
and pulsar operation.

B Can use various options of the existing models of FP-X series

Various add-on cassettes and expansion units can be used. The communication interface,
digital /0 and analog I/O can be easily expanded.

B Shortens the startup time by using "Configurator PM7"

By using the setting monitoring software for positioning control "Configurator PM7",
positioning parameters and tables can be easily managed. Also, the "Tool operation function"
which enables the adjustment without ladder programs shortens the startup time.
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1.1 Overview of System

1.1.2 Outline of Specifications

The unit supports the independent control, interpolation control and synchronous control, and
the maximum of 8 axes can be used within the following ranges.

B Combination of control axes

Item name Specifications
Number of axes
Max. 8 axes
controlled
Icrl)c:]eifoﬁndent Max. 8 axes
Combination
Interpolation 2-axis linear interpolation, 2-axis circular interpolation, 3-axis linear of
Control interpolation, 3-axis spiral interpolation: max. 8 axes independent,
Master axis (real axis): Max. 4 o interpolation
axes Combination of real Combination and
Synchronous - ; and virtual axes: Max. of master and synchronous
Master axis (virtual axis): Max. 4 axes . controls:
control slave axes:
2 axes Max. 8 axes
Max. 8 axes

Slave axis: Max. 8 axes

(Note 1): The pulse input can be used as the input of the synchronous control master axis.

B Communication specifications of motion control part

Item

Specification

Physical layer

100BASE-TX (IEEE802.3)

Baud rate

100 Mbps

Trasmission distance

Between nodes: Max. 100 m, Total length: Max. 200 m

Topology Ring

Applicable cable STP cable (category 5e or higher)
Connector 9-pin RJ45 x 2

Communication cycle 0.5ms

Position command update 1ms

No. of connected slaves

Max. 8 slaves

Coonnected slave

Panasonic AC Servo Motor A6N series/A5N series
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System Structure

1.2 Unit List

1.21 FP-XH M8N Control Unit

Divided into the following types according to points, power supply and output type.

Points General I/0 part: 16 points, motion control part (RTEX I/F and 4-ch pulse input for 8-axis control)
Power 24 \VDC
supply
Outout General output part: transistor (PNP output)
utpu
P RTEX I/F port for motion control RX45 x 2 ports (RX/TX)

1.2.2 FP-X Expansion Unit

Divided into the following types according to points, power supply and output type. Can be
used with the old models FP-X.

B FP-X Expansion Unit

14 points (for output) / 16 points (for input) / 16

Points . 30 points
points
Power No power supply 100-240 VAC or 24 VDC
supply
Output Relay or transistor (NPN output or PNP output)
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1.2 Unit List

1.2.3 FP-X Expansion FP0 Adapter

Interface adapters enabling connection with FPO/FPOR series expansion unit / high function
unit.

1.24 FP-X Add-on Cassette (Communication Cassette)

Divided into the following types according to the type of communication interface and the
number of channels.

RS-232C (5-wire) x 1ch

RS-232C (3-wire) x 2ch

RS-485/ RS-422 x 1ch

RS-485 x 1ch + RS-232C (3-wire) x 1ch
RS-485 x 2ch

Ethernet x 1ch + RS-232C (3-wire) x 1ch

Communication pattern

1.25 FP-X Add-on Cassette (Function Cassette)

Divided into the following types according to the output type and function.

Analog input x 2ch
Analog input and output | Analog output x 2ch
Analog input x 2ch + analog output x 1ch

Input 8 points, transistor output 8 points

Digital input and output Input 4 points + transistor output 3 points

Master memory Master memory + real-time clock




System Structure

1.3 Unit Type and Product Number

1.3.1 FP-XH M8N16PD Control Unit

Specification

Product Name — Product no.
Input / Output Specifications Power supply
: DC input 8 points, transistor output 8 points
FP-XH M8N16PD RTEX IF (for 8 axes) for motion control 24 VDC AFPXHMB8N16PD
Control Unit .
4-channel pulse input
1.3.2 FP-X Expansion Unit
Specification
Product Name — Product no.
Input / Output Specifications Power supply
DC input 8 points, relay output 8 points - AFPX-E16R
FP-X E16 DQ input 8 points, transistor output (NPN) 8 ) AFPX-E16T
. . points
expansion I/O unit
DQ input 8 points, transistor output (PNP) 8 ) AFPX-E16P
points
i ) ) 100-240 VAC AFPX-E30R
DC input 16 points, relay output 14 points
24 VDC AFPX-E30RD
FP-X E30 DC input 16 points, transistor output (NPN) 100-240 VAC AFPX-E30T
expansion I/O unit 14 points 24 VDC AFPX-E30TD
DC input 16 points, transistor output (PNP) 100-240 VAC AFPX-E30P
14 points 24 VDC AFPX-E30PD
FP-XE16 . DC input 16 points ; AFPX-E16X
expansion input unit
FP-XE14R Relay output 14 points ) AFPX-E14YR

expansion output unit

(Note) Comes with expansion cables (8 cm type).
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1.3 Unit Type and Product Number

1.3.3 FP-X Expansion FP0 Adapter

Name Specification Product no.
FP-X Expansion FPO Used to connect with the FPO expansion unit AFPX-EFPO
Adapter
(Note) Comes with expansion cables (8 cm type).
1.3.4 FP-X Add-on Cassette (Communication Cassette)
Name Specification Product no.
RS-232C 5-wire x 1 channel AFPX-COM1
RS-232C 3-wire x 2 channel AFPX-COM2
o RS-485 / RS-422 (insulated) x 1 channel AFPX-COM3
FP-X communication
cassette RS-485 (insulated) x 1 channel + RS-232C 3-wire x 1 channel AFPX-COM4
RS-485 (insulated) x 2 channels (non-insulated between AFPX-COM6
channels)
Ethernet port + RS-232C 3-wire x 1 channel AFPX-COM5
1.3.5 FP-X Add-on Cassette (Function Cassette)
Name Specification Product no.
FP-X analog input Analog input (non-isolated) x 2 channels AFPX-AD2
cassette
FP-X analog output Analog output (insulated) x 2 channels AFPX-DA2
cassette (insulated between channels)
Analo Analog input (insulated) x 2 channels
inout gnd FP-X analog I/O cassette (non-insulated between channels) AFPX-A21
OL[JJtpUt + analog output (insulated) x 1 channel
FP-X thermocouple Thermocouple input (insulated) x 2 channels AFPX-TC2
cassette (insulated between channels)
FP-X temperature Temperature measuring resistor input
measuring resistor (insulated) x 2 channels AFPX-RTD2
cassette (insulated between channels)
FP-X input cassette 8-point DC input AFPX-IN8
Digit FP-X output cassette 8-point transistor output (NPN) AFPX-TR8
i”tht ‘t"‘”d FP-X output cassette 6-point transistor output (PNP) AFPX-TR6P
outpu - - - - -
FP-X input and output 4-point DC input + 3-point transistor output AFPX-INAT3
cassette (NPN)
FP-X master memory cassette Master memory + real-time clock AFPX-MRTC
1.3.6 Options
Name Specification Product no.
FP-XH backup battery Required when expanding operation memory keeping area and AFPXHBATT

using the clock/calendar function.
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1.3.7 Repair Parts

Name Specification Product no.
8cm AFPX-EC08
FP-X expansion 30cm AFPX-EC30
cable (note)
80cm AFPX-EC80

FPO

power cable For expansion FP0 adapters, 1 m long AFP0581

(Note 1): The FP-X expansion unit and high-function unit include 8 cm expansion cables. The total length of the
expansion cables should be within 160 cm.

(Note 2): when using long expansion cables, 1/O checking error may occur due to noises and other effects. In this
case, it is recommended to take measures such as using ferrite cores.
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1.4 Restrictions on Unit Combinations

1.4 Restrictions on Unit Combinations

141 Restrictions on FP-X Expansion Units

B Expansion Number and Order Limitations (1)
e Connect up to 8 expansion units.
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| D | FP-XH M8N control unit | @ | FP-XExpansion Unit
B Maximum Control I/O Points
- 1/0 Points for Single 1/0 Points for
7B e e Ll Control Unit FP-X-E30 Expansion
FP-XH M8N control unit 16 points (note) Maximum 256 points

(Note) Points mentioned in the table above means the 1/0 points of the general I/O part.
B Expansion Cable Combination Limitations
¢ Please limit the total length of the expansion cable to less than 160 cm.




System Structure

B Expansion Cable Combination Limitations (2)
e The number of expansion units can be connected and expanded varies with its types.

Unit Type Remarks

(D | FP-XH M8N control unit

@ FP-X Expansion 1/O E14YR, E16R Expansion 1/O unit without built-in
Unit E16X, E16T, E16P Ver.3.0 or below | Power supply

@ FP-X Expansion /O E16X, E16T, E16P Ver.3.0 or Expansion 1/O unit without built-in
Unit above power supply

@ FP-X Expansion /O E30 Expansion 1/O unit with built-in power
Unit supply

e In the FP-X expansion I/O unit, continuously connecting two units in group 2 shown in the
above table is not possible. However, it can be expanded on the right side of the expansion
I/O unit with built-in power supply.
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e In the unit without built-in power supply of the FP-X expansion 1/O unit, up to three units in
group 3 shown in the above table can be connected.
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1.4 Restrictions on Unit Combinations

1.4.2 Restrictions on FP-X Expansion Adapter

B Expansion position of FP-X expansion FP0 adapter
¢ With the FP-X expansion FPO adapter, up to three FP0 expansion units can be connected.

¢ \When using the FP-X expansion FPO adapter, up to seven FP-X expansion units can be
connected.

¢ The end of the FP-X expansion bus can only connect with one FP-X expansion FPO adapter.
Please expand on the right side of FP-X expansion units.

ol 0606666000 I T
M @@@@@@@@ \;:\.:|.»:|.M.| ............ :
i
4
HH :
. o] ] e by & LE
=’ = NI e
FP-X FP-X FPO Expansion
@ EE:;EII\S?E @ Expansion @ Expansion FPO @ Unit
Unit Adapter High Function Unit

B Expansion sequence of FP0 expansion unit / FP0 high functional unit
¢ Please connect the FPO thermocouple input unit to the right side of the other FPO units.
Connecting to the left side reduces overall accuracy.

¢ Please connect the FPO CC-Link unit to the right side of the other FPO units. No expansion
connector.




System Structure

1.4.3 Restrictions on Add-on cassette Combination

B Add-on cassette installation position (1)
e The FP-XH M8N control unit contains 2 add-on cassette installation parts.

| |
OHv | lWH [oroesrsroensassaney] HUM
| beodoeoe BEET
© ® ~
|
© ©
[d
N
Cassette . .
@ installation @ C:rstszette installation
part 1 P

B Add-on cassette installation position (2)

¢ Function and communication cassette can be overlapped and installed into the same
cassette installation part. In this case, make sure the communication cassette is installed
over the function cassette.

Communication .
@ cassette @ Function cassette

B Number of add-on cassettes that can be Installed
¢ Up to 2 function cassettes and 2 communication cassettes can be installed.




1.4 Restrictions on Unit Combinations

B Add-on cassette type and installation location (A: Available, C: Conditional, Blank: Not

available)
Cassette type Installation part of the control unit
Cassette Cassette
[DES et I T N installation part 1 installation part 2
AFPX-COM1 A (Note 2) A (Note 2)
AFPX-COM2 A A
Communication Communication AFPX-COM3 A A
cassette cassette
(note 1) AFPX-COM4 A A
AFPX-COM5 A A
AFPX-COM6 A A
Analog input cassette | AFPX- AD2 A A
Analog output AFPX-DA2 A A
cassette
Analog I/O cassette AFPX-A21 A A
Thermocouple A A
cassette AFPX-TC2
Temperature A A
) measuring resistor AFPX-RTD2
Function cassette
cassette
Input cassette AFPX-IN8 A A
(Note 3)
Output cassette AFPX-TR8 A A
Output cassette AFPX-TR6P A A
Input / output AFPXINAT3 A A
cassette
Pulse input/output | \rpy p) g (Note 4) (Note 4)
cassette
Master memory AFPX-MRTC C (note 5) C (note 5)
cassette

(Note 1): When installed with the function cassette together, mount it over the function cassette.

(Note 2): RS / CS control available for AFPX-COM1.

(Note 3): When installing the function cassette on FP-XH M8N control unit, it can be installed at cassette installation
part 1 or cassette installation part 2.

(Note 4): You can not install pulse input and output cassette on the FP-XH M8N control unit. If installed, a self-
diagnosis error will occur (27: Unit installation is restricted).

(Note 5): Only one FP-X master memory cassette can be installed. A self-diagnosis error will occur if 2 sets are
installed (27: Unit installation is restricted).
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1.4.4 Restrictions on Communication Function

¢ When using the standard communication port and communication cassette of the control unit,
the following limitations exist depending on the different functions of use.

e The communication port number assigned varies according to the cassette installation
position.

B Type of communication port / communication cassette (A: available, Blank: Not available)

Communication Port No. Assigned
Main Cassette Cassette
Product no. Communication Interface unit installation part | installation part
1 2
COMo CoMm1 COM2 | COM3 | CcOM4
Control unit
standard RS-232C (3-wire) x 1 channel A
configuration
AFPX-COM1 RS-232C (5-wire) x 1 channel A A
AFPX-COM2 RS-232C (3-wire) x 2 channel A A A A
AFPX-COM3 RS-485 / RS-422 x 1 channel A A
RS-485 x 1 channel A A
AFPX-COM4
RS-232C (3-wire) x 1 channel A A
Ethernet x 1 channel A A
AFPX-COM5
RS-232C (3-wire) x 1 channel A A
AFPX-COM6 RS-485 x 2 channel A A A A

(Note 1): With 5-wire RS-232C, the RS / CS control can be enabled for the RS-232C port of the AFPX-COM1.

(Note 2): Choose either of the RS-485 or RS-422 when using AFPX-COMB3. It can be shifted by the switch on the
communication cassette.

(Note 3): AFPX-COM4 can use RS-485 x 1 channel and RS-232C (3-wire) x 1 channel.

(Note 4): AFPX-COMS5 can use Ethernet x 1 channel and RS-232C (3-wire) x 1 channel.

B Function of the communication port (A: Available, C: Conditional, Blank: Not available)
Communication Port No. Assigned

Main Cassette Cassette
Communication Function Used unit installation part | installation part
1 2
COMO | COM1 COM2 | COM3 | COM4
PLC Link C ]
Master station A A A A A
MEWTOCOL-COM
Slave A A A A A
Master station A A A A
MODBUS-RTU
Slave A A A A
General Communication A A A A

(Note 1): PLC link can only use either the COMO port comes with the control unit or COM1 port on the cassette.

(Note 2): The COM4 port only supports MEWTOCOL-COM communication. In addition, the communication
parameters (station number, communication format, communication speed) when the power is ON are same
as the settings of the COM3 port. After RUN, you can also change the conditions by SYS1 instruction.




1.5 Restrictions on Servo Amplifier

1.5 Restrictions on Servo Amplifier

1.5.1 Restrictions on Parameter Settings

Some parameters of AMPs may affect the control of the control unit. Set parameters
according to the following description.

B AB6N/A5N parameters

Factory
No. Parameter name default Settings
setting
Rotational direction The FP-XH M8N Control Unit automatically changes this
Pr0.00 1 :
setup parameter. Do not change this parameter.
Pr0.01 Control mode setup 0 Use "setting value 0 (semi-closed control)".
Output pulse counts per
Pr0.08 one motor revolution 0 Factory default setting
Numerator of electronic When Pr.0.08=0, Pr.0.09=1, Pr.0.10=1, position
Pr0.09 1 ; ; .
gear command input is position command.
i Note 1
Pr0.10 Denomlpator of 1 ( )
electronic gear
Pr4.00 Y . The connection method and settings vary according to
-Pr4.07 SI1-SI8 input selection (Note 2) the home return method used.
The FP-XH M8N Control Unit automatically changes this
Pra 31 Positioning complete 10 parameter. Do not change this parameter. Also, the
' (In-position) range setting unit and the calculation method of deviation
depend on the Pr5.20 "Position setup unit select".
Over-travel inhibit input Use "setting value 1 (Over-travel inhibit input is
Pr5.04 1 ; ..
setup disabled)".
Pr5.21 Selection of torque limit 1 The FP-XH M8N Control Umt automatically changes this
parameter. Do not change this parameter.
Pr7.20 RTEX communication 3 Use "setting value 3 (0.5 ms)".
cycle setup
RTEX command
Pr7.21 updating cycle ratio 2 Use "setting value 2 (2 times)".
setting
RTEX function Ventti "
Pr7.22 extended setup 1 0 Use "setting value 0 (16-byte mode)".
RTEX function The FP-XH M8N Control Unit automatically changes this
Pr7.23 18 :
extended setup 2 parameter. Do not change this parameter.
Pr7.25 RTEX Speed unit setup 0 Change to "setting value 1 (command unit/s)".

(Note 1) For details of Pr0.08 to Pr0.10, refer to "Technical Reference of AC Servo Driver A6N series" or "Technical
Reference of AC Servo Driver A5N series".

(Note 2) The factory default settings of Pr4.00 to Pr4.07 vary according to parameter numbers.

¢ KEY POINTS

In the case of the factory default settings of Pr.0.08=0, Pr.0.09=1 and
Pr.0.10=1, the electronic gear ratio is 1/1, and the encoder resolution is
"Command pulse counts per one motor revolution™.

If you need to increase the rotation speed, set the bot parameters Pr0.08
and Pr0.09 to "0". The value set in the parameter Pr0.10 functions as
"Command pulse counts per one motor revolution”.
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1.5.2 Combination of Parameters and Home Return Methods

When using either "DOG method 2" or "Limit method 2" for the home return method, change
the parameters on the AMP side to the pattern B described as below. If the operation is
executed with the pattern A setting (factory default setting), the latch input allocation error
protection (error code 0821H:33-8) will occur.

B Home return method and AMP parameter setting (A: Available, Blank: Not available)

FP-XH M8N AG6N/A5N parameters
Home return Reference home position
method Pattern A Pattern B
DOG method 1 Home (Z phase) A A
DOG method 2 Near home (DOG) A
DOG method 3 Home (Z phase) A A
Limit method 1 Home (Z phase) A A
Limit method 2 Limit - (NOT) / Limit + (POT) A
Z phase method Home (Z phase) A A
Stop-on-contact Mechanical stop mechanism such as a
A A
method 1 stopper
Stop-on-contact Home (Z phase) A A
method 2 P
Data set method - A A
B Pattern A (Factory default setting)
X4 connector .
Parameter - - Parameter Pin assian settin Revised
no. Terminal Terminal value (HEX) ¢} d items
name no.
Pr 4.00 S 5 00323232H SI-MON5 A contact
Pr 4.01 SI2 7 00818181H POT B contact A
Pr 4.02 SI3 8 00828282H NOT B contact A
Pr 4.03 Sl4 9 002E2E2EH SI-MON1 A contact
Pr 4.04 SI5 10 00222222H HOME A contact
Pr 4.05 SI6 11 00212121H EXT2 A contact A
Pr 4.06 SI7 12 002B2B2BH EXT3 A contact A
Pr 4.07 SI8 13 00313131H SI-MON4 A contact
B Pattern B (After change)
X4 connector .
Parameter - - Parameter Pin assian settin Revised
no. Terminal Terminal value (HEX) [¢] g items
name no.
Pr 4.00 S 5 00323232H SI-MON5 A contact
Pr 4.01 SI2 7 00000000H Invalid A
Pr 4.02 SI3 8 00000000H Invalid A
Pr 4.03 Sl4 9 002E2E2EH SI-MON1 A contact
Pr 4.04 SI5 10 00222222H HOME A contact
Pr 4.05 SI6 11 00010101H POT A contact A
Pr 4.06 SI7 12 00020202H NOT A contact A
Pr 4.07 SI8 13 00313131H SI-MON4 A contact
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2.1 Parts Name and Funcations

21.1 Control Unit
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2.1 Parts Name and Funcations

B Name and Function of Each Part

Name

Function

Battery cover

Backup battery insertion space for options.

Operating unit
cover

Has built-in battery connector, RUN / PROG. mode switch, USB port connector
and analog potentiometer.

Status indicator
LEDs / 1/O indicator
LEDs

Indicates the operation mode, error occurrence state, communication state of
COMO port and input and output states. Also displays the input and output
states of the interface part for motion control.

COMO port

3-wire RS-232C port. Also equipped with a 5V power supply terminal for
connecting to GT series monitor.

Output terminal

Connect with the output device.

Network (RTEX)
connector

Used for the network connection of RTEX.

DIN hook

Used for DIN rail fixing.

@O e e ® | 0|eF

Mounting hole

Used for mounting the unit with screws.

Cassette
installation part
cover

Installation space for communication cassette and function cassette of the
options.

I/F for pulse input

The pulse input function can be used. Pulse inputs of 4 channels are laid out.

Input terminal

Connect with input devices.

Power supply
terminals

Connected to the drive control unit power supply.

Battery holder

When using the clock/calendar function, it is used to install a special battery
when expanding the backup area of memory area for operation. The special
Battery (AFPXHBATT) is required to purchase separately.

® ® |86 ©

Battery connector

Insert special battery (AFPXHBATT) connector.

RUN / PROG.
mode
switch

EJL;EGF) Set to RUN mode. Program execution begins.
gsv?e% Set to programming mode.

USB port connector

Connecting to a PC using the tool software.

98 ©

Analog
potentiometer

The special DT value changes when rotating potentiometer. It can be applied to
analog timers etc.

®

Expansion unit
connector

Connect with an expansion cable for installing expansion unit.

®

Add-on cassette
connector

For installing an optional add-on cassette (communication cassette or function
cassette).

(Note 1): Whether the switch is on "RUN" or "PROG", the mode can be switched by tool software via remote
operation. When the power is reconnected, it will operate under the mode at the switch position.
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2.1.2 Status Indicator LEDs

Panasonic
FP-XH M8N16T

ERUN =PROG.mERR.

WSTATUS BLINK
CH1234
[m]m]

No. Cpntroller Color| Description
Display
@ X Green | Indicate the status of inputs.
Y Green | Indicate the status of outputs.
On Lighted when running the program in RUN mode.
RUN Green Flashes When performing the mandatory input and output function,
RUN / PROGLED will flash alternately.
On Lighted when stopping running in PROG. mode.
@ PROG. Green Flashes When performing the mandatory input and output function,
RUN / PROGLED will flash alternately.
on The light is on during hardware exceptions, program operation
ERR. Red stagnation and monitoring timer operation.
Flashes | Flashing when detecting errors through self diagnosis.
© COMOD SD Green | Flashes when COMO port is sending data.
RD Green | Flashes when COMO port is receiving data.
On Network establishment
STATUS | Green
Flashes | Waiting for network establishment
RTEX Normal connection
@ Flashes | (The TX of the sending node and the RX of the own node are
I/F electrically connected properly.)
LINK [Green
Not connected
Off (The power supply of the sending node is not on or a cable is
disconnected, etc.)
. PA | Green| Lit during Phase-A pulse input (Note 1)
@ Pulse input - - -
PB Green | Lit during Phase-B pulse input (Note 1)

(Note 1): pulse input signals (PA) and (PB) indicate input status of pulse input circuit part.
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2.1 Parts Name and Funcations

2.1.3 COMO Port Specifications

e General-purpose 3-wire RS-232C port.

¢ Equipped with a 5 V power supply terminal for supplying power to the GT02 / GTO2L series
programmable display.

B Terminal arrangement

SD RD SG 5V OV

cCoMOo ouT
eI 5T Description
Display P
sD Send data
(unit — external device)
COMO0 RD Receive data General-purpose 3-wire RS-232C port.
(external device — unit)
SG Signal ground
5V
ouT oV As power supply for GT series display, 5 VDC output.
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2.2 Power Supply Specifications

m DC Power Supply (AFPXHM8N16PD)

Item

Specification

Rated voltage

24 VvDC

Voltage regulation range

21.6 t0 26.4 VDC

Inrush current

12 A orless (at 25 °C)

Momentary power off time

10 ms

Internal power supply part Guaranteed life

30,000 h (at 55 °C)

Fuse Built-in (Cannot be replaced)
Insulation system Non-isolated
Terminal screw M3

B List of consumption current
When using 24 VDC
200 mA or less
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2.3 Input / Output Specifications (General-purpose input/output part)

2.3 Input / Output Specifications (General-purpose
input/output part)

2.3.1 Input Specifications

B Specification

Item Specification
Rated input voltage 24 VDC
Operating voltage range 21.6-26.4VDC

Rated input current

Approx. 4.7mA

Input points per common

8 points/ COM (+/- polarity of the input power supply are both allowable)

Minimum ON voltage / minimum
ON current

19.2VDC/3 mA

Maximum OFF voltage /
maximum OFF current

24VDC/1mA

Input impedance

Approx. 5.1 kQ

OFF — ON 135 ps or less (general input)
59390”39 50 us or less (high-speed counter, pulse catch, interrupt input setting)
ime

ON — OFF Ditto
Operating mode indicator LED

B Internal circuit diagram

X0-X7

X})ﬁRz[Hm a4

X0-X7: R1=5.1kQ, R2=3kQ
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2.3.2 Output Specifications

B Specification

Item Specification
Output type PNP open collector
Rated load voltage 5-24VDC
gl::)g;able load voltage 4.75 - 26.4 VDC
Rated load current 0.5A

Max. inrush current 1.5A

Off state leakage current 1 pA or less

ON-state max. voltage drop

0.3 VDC or less

Output points per common

8 points/common

Response | OFF — ON 1 ms or less
time ON — OFF 1 ms or less
Surge absorber Zener diode
Operating mode indicator LED

~

B Internal circuit diagram

YOto Y7

1

5V to 24V DC
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2.4 Input Specifications (Pulse Input Part)

2.4 Input Specifications (Pulse Input Part)

B Pulse input

Item Specification
Rated input voltage 5VDC
Operating voltage range 3.5-5.25V DC
Rated input current Approx. 6.9mA
Input points per common Independent common
gmigggnctm voltage / minimum 3V DC/3.2 mA
N e e 1V ocios ma
Input impedance Approx. 720Q
Response | OFF — ON 0.5 ps or less
time ON — OFF 0.5 ps or less
Operating mode indicator LED

B Internal circuit diagram

R2  B1/B3/B5/B7(Pls A-)
=1
=

B2/B4/B6/B8(Pls B-)
R1 = Approx. 360Q,R2 =Approx. 360Q:,R3 = Approx. 2.7kQ

L)

R3

RT  A1/A3/A5/A7(Pls A+)
A2/A4/AB/A8(Pls B+)

B Terminal layout diagram

B 1234567 891011121314151617181920

© 0 00D0O0O0OO0O0O0O0D0O0OO0D0 0 00

0 0 O0OO0ODO0DOOOD OOOODOOOTDOOO O
T 1

A 1234567 891011121314151617181920

1
Pl P2 P3 P4

Pin no. B1 B2 B3 B4 B5 B6 B7 B8
i;grﬂf;' PIsA(-) PIsB(-) PIsA(-) PIsB(-) PIsA(-) PlsB(-) PIsA(-) PlsB(-)

Pin no. A1 A2 A3 A4 A5 A6 A7 A8
i'agr:Z' PlsA(+) | PIsB(+) | PIsA(+) | PIsB(+) | PIsA(+) | PIsB(+) | PIsA(+) | PlIsB(+)

CH1 CH2 CH3 CH4
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1/0O Allocation

3.1 Basic I/O Assignment

3.1.1 Counting Method of /O Numbers

B Counting method and representation of I/O numbers
¢ |/O numbers are counted in 16 points, representing the next bit combination of device type
symbol and decimal and hexadecimal numbers.

e For external input, represented as X0-X9, XA-XF. For external output, represented as Y0-Y9,
YA-YF.

<Decimal number> <Hexadecimal number>
0,1,2,3..9 I 0,1,2,3.9,A B..F

3.1.2 1/O Number Assignment Method

B /O numbers of control unit
I/O numbers are assigned a fixed area.

B /O numbers of expansion unit

The starting number assigned to each expansion unit will change depending on the
installation location.

B |/O number assigned to each function cassette
Depending on the installation location, I/O number assigned a fixed area.

O aaaa

@ ® O @)
o %%@mmmﬂ
M [ElelelelelelolP) DR ®®®®®'

EEaEs
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3.1 Basic I/O Assignment

B /O numbers list

Unit Type and Installation Input Output
Location I/0 Number I/O Number

@D | control unit X0-XOF WXO0-WX9 YO-YOF WYO-WY9

@ (Cs?jtsg)“e installation part 1| y100.x10F | WX10-WX19 | Y100-Y19F | WY10-WY19
® g?jf%tte installation part 2. | y550 yo0F | Wx20-WX29 Y200-Y29F | WY20-WY29
@ | 1stexpansion X300-X39F | WX30-WX39 Y300-Y39F | WY30-WY39
® | 2nd expansion X400-X49F | WX40-WX49 Y400-YA9F | WY40-WY49
® | 3rd expansion X500-X50F | WX50-WX59 Y500-Y59F | WY50-WY59
@ | 4th expansion X600-X69F | WX60-WX69 Y600-Y69F | WY60-WY69
5th expansion X700-X79F | WX70-WX79 Y700-Y79F | WY70-WY79
© | 6th expansion X800-X89F | WX80-WX89 Y800-YBOF | WY80-WY89
7th expansion X900-X99F | WX90-WX99 YO00-YOOF | WY90-WY99
@ | 8th expansion X1000-X109F | WX100-WX109 | Y1000-Y109F | WY100-WY109
@ | Motion Control Part X1100-X141F | WX110-WX141 | Y1100-Y141F | WY110-WY141

(Note): The I/O number can be used practically varies from the types of cassettes and expansion units.
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1/0O Allocation

3.2 List of I/O Numbers for Units

3.21 FP-XH M8N Control Unit (General-purpose I/O Part)

B /O numbers list (General-purpose input and output part)

Input Output

Input Output

Points 1/0 Number Points 1/0 Number
8 points X0-X7 8 points YO0-Y7
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3.2 List of I/O Numbers for Units

3.2.2 FP-XH M8N Control Unit (Motion Control Part)

B List of /O numbers (input)

1/O number

Signal name . . . . . . Axis 7 | Axis 8
Axis 1| Axis 2| Axis 3| Axis 4| Axis 5 | Axis 6 (Virtual) | (Virtual)

Link establishment

annunciation X1100
g:r:?jrt]iitgﬁorsading completion X1102
gjr;nptzggenr:;vgﬁwgation X103
Tool operation X1104
Axis group setting done X1105
Recalculation done X1107
System restart annunciation X110F
Servo lock X1120 | X1121 | X1122 | X1123 | X1124 | X1125 | X1126 X1127
BUSY X1130 | X1131 | X1132 | X1133 | X1134 | X1135 | X1136 X1137
Operation done X1140 | X1141 | X1142 | X1143 | X1144 | X1145 | X1146 X1147
Home return done X1150 | X1151 | X1152 | X1153 | X1154 | X1155 | X1156 X1157
Near home X1170 | X1171 | X1172 | X1173 | X1174 | X1175 | X1176 X1177
E:ﬁf?r;’g%’:””e"tion X1180 | X1181 | X1182 | X1183 | X1184 | X1185 | X1186 | X1187
Auxiliary contact X1190 | X1191 | X1192 | X1193 | X1194 | X1195 | X1196 X1197
Limit + X1200 | X1202 | X1204 | X1206 | X1208 | X120A | X120C X120E
Limit - X1201 | X1203 | X1205 | X1207 | X1209 | X120B | X120D X120F
Error annunciation X1230 | X1231 | X1232 | X1233 | X1234 | X1235 | X1236 X1237
Warning annunciation X1240 | X1241 | X1242 | X1243 | X1244 | X1245 | X1246 X1247

RTEX general-purpose input 1 | X1250 | X1252 | X1254 | X1256 | X1258 | X125A | X125C X125E

RTEX general-purpose input 2 | X1251 | X1253 | X1255 | X1257 | X1259 | X125B | X125D X125F

Synchronous setting done X1270 | X1271 | X1272 | X1273 | X1274 | X1275 X1276 X1277

Synchronous cancel active

L X1280 | X1281 | X1282 | X1283 | X1284 | X1285 X1286 X1287
announciation

Synchronous slave gear ratio

o X1310 | X1311 | X1312 | X1313 | X1314 | X1315 X1316 X1317
change state annunciation

Synchronous slave clutch 1y 1a34 | ¥q331 | x1332 | x1333 | X1334 | X1335 | X1336 | X1337
connection state annunciation

Positioning speed change
request reception X1380 | X1381 | X1382 | X1383 | X1384 | X1385 X1386 X1387
annunciation

Positioning movement amount
change request reception X1390 | X1391 | X1392 | X1393 | X1394 | X1395 X1396 X1397
annunciation
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1/0O Allocation

B List of /O numbers (output)

1/O number

Signal name . . . . . . Axis 7 | Axis 8
Axis 1| Axis 2| Axis 3| Axis 4| Axis 5 | Axis 6 (Virtual) | (Virtual)

System stop Y1100
Cam table reading request Y1102
Cam table rewriting request Y1103
fggigsr?up setting change Y1105
Recalculation request Y1107
All axes error clear request Y110C
All axes warning clear request Y110D
Servo ON request Y1120 | Y1121 | Y1122 | Y1123 | Y1124 | Y1125 Y1126 Y1127
Servo OFF request Y1130 | Y1131 | Y1132 | Y1133 | Y1134 | Y1135 Y1136 Y1137
Positioning start Y1140 | Y1141 | Y1142 | Y1143 | Y1144 | Y1145 Y1146 Y1147
Home return start Y1150 | Y1151 | Y1152 | Y1153 | Y1154 | Y1155 Y1156 Y1157
Forward JOG Y1160 | Y1162 | Y1164 | Y1166 | Y1168 | Y116A | Y116C Y116E
Reverse JOG Y1161 | Y1163 | Y1165 | Y1167 | Y1169 | Y116B | Y116D Y116F
Emergency stop Y1180 | Y1181 | Y1182 | Y1183 | Y1184 | Y1185 | Y1186 Y1187
Deceleration stop Y1190 | Y1191 | Y1192 | Y1193 | Y1194 | Y1195 | Y1196 Y1197
Pulsar input enabled Y1200 | Y1201 | Y1202 | Y1203 | Y1204 | Y1205 | Y1206 Y1207
J-point speed change Y1210 | Y1211 | Y1212 | Y1213 | Y1214 | Y1215 | Y1216 Y1217
J point positioning start Y1220 | Y1221 | Y1222 | Y1223 | Y1224 | Y1225 Y1226 Y1227
Error clear request Y1230 | Y1231 | Y1232 | Y1233 | Y1234 | Y1235 Y1236 Y1237
Warning clear request Y1240 | Y1241 | Y1242 | Y1243 | Y1244 | Y1245 Y1246 Y1247

TTEXge”era"p”rmse°“tp“t Y1250 | Y1252 | Y1254 | Y1256 | Y1258 | Y125A | Y125C | Y125E

RTEX general-purpose output

> Y1251 | Y1253 | Y1255 | Y1257 | Y1259 | Y125B | Y125D Y125F

Synchronous setting request Y1270 | Y1271 | Y1272 | Y1273 | Y1274 | Y1275 Y1276 Y1277

Synchronous cancel request Y1280 | Y1281 | Y1282 | Y1283 | Y1284 | Y1285 Y1286 Y1287

Synchronous slave gear ratio | v4a40 | v1311 | v1312 | Y1313 | Y1314 | Y1315 | Y1316 | Y1317
change request

Synchronous slave clutch ON

Y1330 | Y1331 | Y1332 | Y1333 | Y1334 | Y1335 Y1336 Y1337
request

Synchronous slave clutch OFF

Y1340 | Y1341 | Y1342 | Y1343 | Y1344 | Y1345 Y1346 Y1347
request

Positioning speed change

Y1380 | Y1381 | Y1382 | Y1383 | Y1384 | Y1385 Y1386 Y1387
request

Positioning movement amount

Y1390 | Y1391 | Y1392 | Y1393 | Y1394 | Y1395 Y1396 Y1397
change request
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3.2 List of I/O Numbers for Units

3.2.3 FP-XExpansion Unit

B /O numbers list

Input Output
Unit Type
'P“c':’i‘:l:s /0 Number g:itr'ft‘: /0 Number
E16 8 points X300-X307 8 points Y300-Y307
E30 16 points X300-X309, X30A-X30F 14 points Y300-Y309, Y30A-Y30D
E16X 16 points X300-X309, X30A-X30F - -
E14YR - - 14 points Y300-Y309, Y30A-Y30D

(Note): I/O numbers in the above table represent the I/0O number for expansion units connected to the first unit. The
I/0 number varies from the installation order.
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1/0O Allocation

3.24 FP-XFunction Cassette

B /O numbers list (analog input and output cassettes)

. Input Output
Installation Type | ; ST
Location npu /0 Number UPUL /o Number
Points Points
Analog input cassette AD2 2ch WX10, WX11 - -
Analog output DA2 - - 2ch WY10, WY 11
Cassette Analog input and output
mounting part | cassette A21 2ch WX10, WX11 1ch WY10
1 :
TC2 thermocouple input 2ch WX10, WX11 } )
cassette
RTD input cassette RTD2 2ch WX10, WX11 - -
Analog input cassette AD2 2ch WX20, WX21 - -
Analog output DA2 - - 2ch WY20, WY21
Cassette Analog input and output
mounting part | cassette A21 2ch WX20, WX21 1ch WY20
TC2 thermocouple input 2ch WX20, WX21 } )
cassette
RTD input cassette RTD2 2ch WX20, WX21 - -
B 1/0O numbers list (digital input and output cassettes)
. Input Output
Installation Type | . e
Location nhpu utpu
Points 1/0 Number Points 1/0 Number
Input cassette IN8 8 points X100-X107 - -
Cassette Output cassette TR8 - - 8 points Y100-Y107
mounting part | ouput cassette TR6P - - 6 points Y100-Y105
Input and output cassette |, ke | x100-X103 3points | Y100-Y102
IN4T3
Input cassette IN8 8 points X200-X207 - -
Cassette Output cassette TR8 - - 8 points Y200-Y207
mounting part | oytnut cassette TR6P - - 6 points Y200-Y205
Input and output cassette | 4 e | 200-x203 3points | Y200-Y202

IN4T3
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3.3 Assignment of FPO Expansion Units

3.3 Assignment of FP0 Expansion Units

3.3.1 /O Number Assignment Method

® /O numbers of FP0 expansion units and FP0 high function units

e The starting number assigned to each FPO expansion block varies from the installation
location of FP-X expansion FPO adapters.

¢ The starting number assigned to each unit varies from the installation sequences of FPO
expansion units and FPO high function units.

m m

O e

FP-X

. FPO FPO FPO
@ ,EQZ?,{Z'” FPo @ Expansion Unit 1 ® Expansion Unit 2 @ Expansion Unit 3

B /O numbers list

FP-X Installation Sequence of FP0 Expansion Units
Expli_ag;lon Expansion Unit 1 Expansion Unit 2 Expansion Unit 3
Adapter
Installation Input Output Input Output Input Output
Location

1st expansion X300-X31F Y300-Y31F X320-X33F Y320-Y33F X340-X35F Y340-Y35F
2nd expansion X400-X41F Y400-Y41F X420-X43F Y420-Y43F X440-X45F Y440-Y45F
3rd expansion X500-X51F Y500-Y51F X520-X53F Y520-Y53F X540-X55F Y540-Y55F
4th expansion X600-X61F Y600-Y61F X620-X63F Y620-Y63F X640-X65F Y640-Y65F
5th expansion X700-X71F Y700-Y71F X720-X73F Y720-Y73F X740-X75F Y740-Y75F
6th expansion X800-X81F Y800-Y81F X820-X83F Y820-Y83F X840-X85F Y840-Y85F
7th expansion X900-X91F Y900-Y91F X920-X93F Y920-Y93F X940-X95F Y940-Y95F

X1000 Y1000 X1020 Y1020 X1040 Y1040
-X101F -Y101F -X103F -Y103F -X105F -Y105F

(Note): The 1/0O number can be used practically varies from the types of cassettes and expansion units.

8th expansion
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1/0O Allocation

3.3.2 Types and /O Numbers of FPOR Expansion Units

I/0 numbers when the FP-X expansion FP0 adapter connecting as the first expansion unit of
the control unit are shown below.

B /O numbers list (first expansion unit)

Unit Type Points Expansion Expansion Expansion
yp Assigned Unit 1 Unit 2 Unit 3
AFPORESX Input (8 points) X300 - X307 X320 - X327 X340 - X347
Input (4 points) X300 - X303 X320 - X323 X340 - X343

AFPORESR _

Output (4 points) | Y300 - Y303 Y320 - Y323 Y340 - Y343

AFPOESYT/P .

AFPOREBYR Output (8 points) | Y300 - Y307 Y320 - Y327 Y340 - Y347
gfoaision AFPORE16X Input (16 points) | X300 - X30F X320 - X32F X340 - X34F
uniF; AFPORE16R Input (8 points) X300 - X307 X320 - X327 X340 - X347

AFPORE16T/P Output (8 points) | Y300 - Y307 Y320 - Y327 Y340 - Y347

AFPORE16YT/P | Input (16 points) | Y300 - Y30F Y320 - Y32F Y340 - Y34F

Input (16 points) | X300 - X30F X320 - X32F X340 - X34F

AFPORE32T/P

Output (16 Y300 - Y30F Y320 - Y32F Y340 - Y34F
points)
Input (16 points) | WX30 WX32 WX34
CH0,2,4,6 (X300~X30F) (X320-X32F) (X340-X34F)
Input (16 points) | WX31 WX33 WX35
FPOR CH1,3,57 (X310-X31F) (X330~X33F) (X350~X35F)
analog AFPORAD4 Output (16
input ;\NFOFEg F& o5 poinﬁs) WY30 WY32 WY34
unit Ranga setting (Y300~Y30F) (Y320-Y32F) (Y340-Y34F)
Oc:‘i:ﬁ‘s‘; (16 WY31 WY33 WY35
f\ . . (Y310-Y31F) (Y330-Y33F) (Y350-Y35F)
veraging setting
WX30 WX32 WX34
Input (32 points) | (X300~X30F) (X320-X32F) (X340-X34F)
Status WX31 WX33 WX35
FPOR (X310-X31F) (X330~X33F) (X350~X35F)
|
Sutput AFPORDA4 F?(;‘lm‘s‘; (16 WY30 WY32 WY34
unit CHO.2 (Note 2) (Y300~Y30F) (Y320-Y32F) (Y340-Y34F)
F?;tnﬁg; (16 WY31 WY33 WY35
CHO.3 (Note 2) (Y310-Y31F) (Y330-Y33F) (Y350-Y35F)
Input (16 points) | WX30 WX32 WX34
CHO,2 (X300~X30F) (X320-X32F) (X340-X34F)
Input (16 points) WX31 WX33 WX35
CH1,3 X310-X31F X330~X33F X350~X35F
ng:e?lEg AFPORAD4 S ( ) | ) ( )
input (Note 3) p;nﬁg) ( WY30 WY32 WY34
output unit | AFPORA42 CHO (Note 4) (Y300~Y30F) (Y320-Y32F) (Y340-Y34F)
S;Lﬁ‘s‘; (16 WY31 WY33 WY35
CH1 (Note 4) (Y310-Y31F) (Y330-Y33F) (Y350-Y35F)

(Note 1): processing data of CHO-CH3 when AFPORAD4.

(Note 2): also used for switching output ranges in 14-digit mode.

(Note 3): processing data of input CHO/CH1 and output CHO when AFPORA21.

(Note 4): also used for switching of output ranges, averaging setting upon input, and output range in 14-digit mode.
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3.3 Assignment of FPO Expansion Units

3.3.3 Types and /O Numbers of FP0 Expansion Units

I/O numbers when the FP-X expansion FP0 adapter connecting as the first expansion unit of
the control unit are shown below.

B /O numbers list (first expansion unit)

Unit Tvpe Points Expansion Expansion Expansion
yp Assigned Unit 1 Unit 2 Unit 3
FP0-E8X Input (8 points) | X300 - X307 X320 - X327 X340 - X347
po.E8R Input (4 points) | X300 - X303 X320 - X323 X340 - X343
Output (4 points) | Y300 - Y303 Y320 - Y323 Y340 - Y343
FPO-E8YT/P .
g Output (8 points) | Y300 - Y307 Y320 - Y327 Y340 - Y347
- FPO-E16X Input (16 points) | X300 - X30F X320 - X32F X340 - X34F
expansion unit | FPO-E16R Input (8 points) | X300 - X307 X320 - X327 X340 - X347
FPO-E16T/P Output (8 points) | Y300 - Y307 Y320 - Y327 Y340 - Y347
FPO-E16YT/P S;;‘:‘S’; (16 Y300 - Y30F Y320 - Y32F Y340 - Y34F
Input (16 points) | X300 - X30F X320 - X32F X340 - X34F
FPO-E32T/P
Output (16 Y300 - Y30F Y320 - Y32F Y340 - Y34F
points)
Input (16 points) | WX30 WX32 WX34
CHo (X300-X30F) | (X320-X32F) | (X340-X34F)
ng:e?lo FP0ADT Input (16 points) | WX31 WX33 WX35
analog CH1 (X310-X31F) | (X330-X33F) | (X350-X35F)
Output (16 WY30 WY32 WY34
points) (Y300-Y30F) | (Y320-Y32F) | (Y340-Y34F)
FPO Input (16 points) | WX30 WX32 WX34
A/ D converter CHO, 2, 4, 6 (X300-X30F) | (X320-X32F) | (X340-X34F)
o FP0-A80
FP0-TC4
FPO FPO-TC8 Input (16 points) | WX31 WX33 WX35
thermocouple CH1,3,5,7 (X310-X31F) | (X330-X33F) | (X350-X35F)
uni
input (16 points) | WX30 WX32 WX34
(X300-X30F) | (X320-X32F) | (X340-X34F)
FPO EPO-AGLY S(;‘I;‘:‘S’; (16 WY30 WY32 WY34
D/ Aconverter | g gy 2 (Y300-Y30F) | (Y320-Y32F) | (Y340-Y34F)
Oc;‘i;‘:‘s’; (16 WY31 WY33 WY35
ponts) (Y310-Y31F) | (Y330-Y33F) | (Y350-Y35F)
FPO Input 32 points | X300 - X31F X320 - X33F X340 - X35F
1/0 link FPO-IOL :
ot Output 32 points | Y300 - Y31F Y320 - Y33F Y340 - Y35F

(Note 1): The channel datum of FPO A / D converter unit (FP0-A80), FPO thermocouple unit (FPO-TC4 / FPO-TC8)
and FPO D / A converter unit (FP0-A04V / FP0-A04I) are shifted, read and wrote according to the user program
including conversion data switching flags.

(Note 2): For FPO CC-Link slave unit, please confirm it according to the appropriate manual (the starting address
must be read).

3-11




1/0O Allocation

3.4 Detailed I/O Information of Motion Control Part

Contac_t Ta_r get Name Description
allocation | axis
Link . . .
%1100 All axes | establishment Indicates that the ne_twork link was established, and announce the
L system started running.
annunciation
X1101 - - -
?eaargirt]able Reads cam tables when the cam table reading request contact (Y1102)
X1102 All axes 9 turns ON. This contact turns ON after the completion of the reading of
completion
o cam tables.
annunciation
?eivﬂt}ﬁble Reads cam tables when the cam table rewriting request contact
X1103 All axes g (Y1103) turns ON. This contact turns ON after the completion of the
completion o
o rewriting of cam tables.
annunciation
Contact to indicate that the positioning unit is in tool operation. The
X1104 All axes | Tool operation | start-up from I/O is not available during the Tool operaiton. If it
= performs, a warning will occur.
é Makes axis group setting changes in the unit with the axis group setting
X1105 Al axes Axis group request contact (Y1105) turned ON after making setting changes in the
setting done axis group with the program. The contact turns ON after the completion
of the setting changes.
X1106 - - -
Starts the reconfiguration of positioning data (standard area) in the
positioning memory when the recalcuclation request contact (Y1107)
Recalculation turns ON. This contact turns OFF. This contact turns ON after the
X1107 Allaxes| o completion of the reconfiguration.
Note) This contact is used to confirm the completion when a positioning
table (standard area) is rewritten using a ladder program.
X1108 ) ) }
-X110E
This contact turns ON when the configuration of axes that is required
X110F Al axes System restart | for restarting the system is changed.
annunciation When this contact is ON, the change setting will not be reflected unless
the power supply is restarted.
= | X110
X | -X111F . . .
=
X1120 Axis 1
X1121 Axis 2
X1122 Axis 3
X1123 Axis 4 s ook Turns on when the corresponding AMP is in the state of servo lock.
o ervo locl
< [x1124 Axis 5 As for )§1 126 and X1127, they are always ON when they are allocated
< to the virtual axes.
< | X1125 Axis 6
X1126 Axis 7
X1127 Axis 8
X1128 ) ) )
-X112F
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3.4 Detailed I/O Information of Motion Control Part

L UL Name Description
allocation | axis P
X1130 Axis 1
X1131 Axis 2
X1132 Axis 3
X1133 Axis 4
® X1134 Axis 5 BUSY Turns on when the corresponding axis is operating.
§ X1135 Axis 6
Axis 7
X136 | (Virtual)
Axis 8
XIS7 | irtual)
X1138 ) ) )
-X113F
X1140 Axis 1
X1141 Axis 2
X1142 Axis 3 . . .
- Turns on when an operation command for the corresponding axis
X1143 Axis 4 is completed.
< | X1144 Axis 5 Operation done Turns ON when the operation for all the tables completed for P-
= - point control and C-point control of the automatic operation.
x | X1145 Axis 6 After this contact turns ON, the ON-state will continue until the
= Axis 7 next control is activated.
X1146 .
(virtual)
Axis 8
XN47T 1 Virtual)
X1148 ) ) )
-X114F
X1150 Axis 1
X1151 Axis 2
X1152 Axis 3
X1153 Axis 4 Turns on when the home return operation for the corresponding
o | X1154 Axis 5 Home return axis completed. . ‘ ‘
= - done After this contact turns ON, the ON-state will continue until the
é X1154 Axis 6 next control is activated.
Axis 7
X156 | Virtual)
Axis 8
X571 Virtual)
X1158
X115F |~ B B
2| x1160 | ) )
X | -X116F
=

(Note 1): When using the virtual axes, the 1/0O numbers allocated vary according to the number of virtual axes.

axis

When selecting virtual 1st

1st axis".

The I/0O number of "Axis 8 (virtual)" in the above table is allocated to "virtual

The I/0O number of "Axis 7 (virtual)" in the above table is allocated to "virtual
When selecting virtual 1st 1st axis".
and 2nd axes The I/0O number of "Axis 8 (virtual)" in the above table is allocated to "virtual

2nd axis".
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1/0O Allocation

glcl):::fi:)n Z:irsget Name Description
X1170 Axis 1
X1171 Axis 2
X1172 Axis 3
X1173 Axis 4 Monitor contact for the near home input connected to the
~ X1174 Axis 5 Near home corresnponding AMP.
g X1175 ii:z j :\”sofcc:)art)e(; 1tgihe;n\t/jir)t(Ja1l7a7X,et:.ey are always OFF when they are
XT76 1 (virtual)
xatrr '(Av)i(:uzl)
X1178 ) ) )
-X117F
X1180 Axis 1
X1181 Axis 2
X1182 Axis 3 . o
. X1183 Axis 4 Esﬁ:eifiisn Turns on when the corresponding axis exists.
i X1184 Axis 5 confirmation glsofé);t)e(; 1tg€t3he;n3ir)t(u1a1|£;7x,et:.ey are always ON when they are
< | X1185 Axis 6
X1186 Axis 7
X1187 Axis 8
X1188 ) ) )
-X118F
X1190 Axis 1
X1191 Axis 2
X1192 Axis 3
X1193 Axis 4
o | X1194 Axis 5 Auxiliary contact Turns on when thg gorresponding positioning table of the
i X1194 Aods 6 corresponding axis is executed.
= [ xiras (A\\/)i(;tsu;)
x11e7 '(Av)i(:uzl)
X1198 ) ) )
-X119F

(Note 1): When using the virtual axes, the I/O numbers allocated vary according to the number of virtual axes.

axis

When selecting virtual 1st

1st axis".

The I/0O number of "Axis 8 (virtual)" in the above table is allocated to "virtual

When selecting virtual 1st
and 2nd axes

1st axis".

2nd axis".

The 1/0 number of "Axis 7 (virtual)" in the above table is allocated to "virtual

The I/0O number of "Axis 8 (virtual)" in the above table is allocated to "virtual
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3.4 Detailed I/O Information of Motion Control Part

Contac_t Ta_r get Name Description
allocation | axis
X1200 Limit +
Axis 1
X1201 Limit -
X1202 . Limit +
Axis 2 —
X1203 Limit -
— Monitor contact of the limit + and \endash connected to the
X1204 Axis 3 Limit + corresponding AMP.
X1205 Limit - During the positioning operation, JOG operation or pulsar
X1206 Limit + operation, performs the deceleration stop when the limit input that
o Axis 4 — is an extension of the operating direction turned on.
| X1207 Limit - . . - o
< — The deceleration stop time during the limit input can be changed
= | X1208 Axis 5 Limit + in the positioning memory.
X1209 Limit - It will be the contact for the automatic inversion when performing
X120A Limit + the home return.
Axis 6 i As for X120C to X120F, they are always ON when they are
X120B Limit .
allocated to the virtual axes.
X120C Axis 7 Limit +
X120D | (virtual) Limit -
X120E Aixs 8 Limit +
X120F | (virtual) Limit -
& | x1210
%! - - -
g X121F
N
& X1220
%! - - -
g X122F
X1230 Axis 1
X1231 Axis 2
X1232 Axis 3
X1233 Axis 4 Turns on when an error occurs on the corresponding axis.
| X1234 Axis 5 Error The contacts of all axes turn on if all axes have errors.
a\ - annunciation The details of the error can be confirmed in the error annunciation
x | X1235 Axis 6 area of the positioning memory.
= X1236 Axis 7
(virtual)
Axis 8
X1237 | (irtual)
X1238 ) ) )
-X123F

(Note 1): When using the virtual axes, the 1/0O numbers allocated vary according to the number of virtual axes.

axis

When selecting virtual 1st The 1/0 number of "Axis 8 (virtual)" in the above table is allocated to "virtual

1st axis".

The 1/0 number of "Axis 7 (virtual)" in the above table is allocated to "virtual

When selecting virtual 1st 1st axis".
and 2nd axes

The 1/0 number of "Axis 8 (virtual)" in the above table is allocated to "virtual
2nd axis".
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1/0O Allocation

Contact Target _r
allocation axisfJ L ElWL L
X1240 Axis 1
X1241 Axis 2
X1242 Axis 3
X1243 Axis 4 Turns on when a warning occurs on the corresponding axis.
< | X1244 Axis 5 Warning The contacts of all axes turn on if all axes have warning.
Y 1245 Axis 6 annunciation The details of the warning can be confirmed in the warning
é Axis 7 annunciation area of the positioning memory.
Xi
X1246 | (irtual)
Axis 8
X1247 | (irtual)
X1248 ) ) )
-X124F
RTEX general-
X1250 Axis 1 purpose input 1
X1251 RTEX general-
purpose input 2
RTEX general-
X1252 Axis 2 purpose input 1
RTEX general-
X1253 purpose input 2
X1254 RTEX general-
) purpose input 1
X1255 Axis 3 RTEX general-
purpose input 2
X1256 RTEX general-
Axis 4 purpose input 1
0 | x1257 RTEX general- Monitor contact for the RTEX general-purpose input connected
N purpose input 2 to the corresnponding AMP.
é RTEX general- The input status of this contact does not affect on the operations
X1258 e 5 purpose input 1 | of the motor and FP-XH M8N Control Unit.
Xxis
RTEX general-
X1259 purpose input 2
RTEX general-
X125A Axis 6 purpose input 1
RTEX general-
X1258 purpose input 2
RTEX general-
X125C Axis 7 purpose input 1
RTEX general-
X125D purpose input 2
RTEX general-
X125 Axis 8 purpose input 1
RTEX general-
X125F purpose input 2
©
&1 X1260
< |’ - - -
g X126F

(Note 1): When using the virtual axes, the I/O numbers allocated vary according to the number of virtual axes.

axis

When selecting virtual 1st

1st axis".

The I/0O number of "Axis 8 (virtual)" in the above table is allocated to "virtual

When selecting virtual 1st
and 2nd axes

1st axis".

2nd axis".

The I/0O number of "Axis 7 (virtual)" in the above table is allocated to "virtual

The I/0O number of "Axis 8 (virtual)" in the above table is allocated to "virtual
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3.4 Detailed I/O Information of Motion Control Part

Contact

Target

. . Name Description
allocation | axis
X1270 Axis 1
X1271 Axis 2
X1272 Ax!s 3 Changes synchronous settings in the unit with the synchronous
X1273 Axis 4 setting request contact (Y1270 to Y1277) turned ON after
~ | X1274 Axis 5 Synchronous changing the settings of synchronous control with the program.
N X1275 Axis 6 setting done The contact turns ON upon completion of the setting changes.
X XIS This contanct turns OFF with the synchronous setting request
= X1276 Axis 7 contact (Y1270 to Y1277) turned OFF.
(virtual)
Axis 8
XKI277 | (virtual)
X1278 ) } )
-X127F
X1280 Axis 1
X1281 Axis 2
X1282 Axis 3
X1283 Axis 4 Turns ON when the synchronous operation of the positioning unit
- Synchronous is canceled with the synchronous setting cancel request contact
Q[ X1284 | AXisS cancel active (Y1280 to Y1287) turned ON.
X | X1285 Axis 6 announciation The synchronous operation axes cannot be executed if this
= Axis 7 contact is ON for the axes.
X1286 :
(virtual)
Axis 8
XI1287 | (virtual)
X1288 ) ) )
-X128F
[e2]
& X1290
<! - - -
g X129F
o
@ | X1300
x|’ - - -
g X130F
X1310 Axis 1
X1311 Axis 2
X1312 Axis 3
X1313 Axis 4 S| . Makes gear ratio changes with the slave axis gear ratio change
ave axis gear
_[x1314 Axis 5 o chang% request contact (Y1310 to Y1317). o
® X1315 Axis 6 annunciation The contact for the corresponding axis tirms ON after the gear
é o7 ratio is changed.
Xxis
X1316 | (irtual)
Axis 8
X137 (virtual)
X1318 ) } )
-X131F

(Note 1): When using the virtual axes, the /0O numbers allocated vary according to the number of virtual axes.

axis

When selecting virtual 1st

1st axis".

The I/0O number of "Axis 8 (virtual)" in the above table is allocated to "virtual

When selecting virtual 1st
and 2nd axes

1st axis".

The 1/0 number of "Axis 7 (virtual)" in the above table is allocated to "virtual

The I/0O number of "Axis 8 (virtual)" in the above table is allocated to "virtual
2nd axis".
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1/0O Allocation

Contact

Target

g - Name Description
allocation | axis
N
| X1320
<!’ - - -
g X132F
X1330 Axis 1
X1331 Axis 2
X1332 Axis 3
X1333 Axis 4 The clutch will start operating when the slave axis clutch ON re-
Slave axis clutch | request contact (Y1330 to Y1337) or clutch OFF request contact
o | X1334 Axis 5 operation (Y1340 to Y1347) turns ON.
2] .
X | X1335 Axis 6 annunciation The contact for the corresponding axis turns ON after the
< Axis 7 completion of the operation of the clutch.
X1336 .
(virtual)
Axis 8
X1337 1 (virtual)
X1338 ) ) )
-X133F
<
@ | X1340
|’ - - -
2 X134F
v
© | X1350
|’ - - -
g X135F
(]
® | X1360
|’ - - -
g X136F
~
@ | X1370
|’ - - -
2 X137F
X1380 Axis 1
X1381 Axis 2
X1382 Axis 3
X1383 Axis 4 Positioning speed| Starts the speed change operation when the positioning speed
w | X1384 Axis 5 change request | change request contact (Y1380 to Y1387) turns ON. The contact
) - reception for the corresponding axis turns ON when he request is
é X1385 Axis 6 annunciation accepted.
Axis 7
X1386 | (irtual)
Axis 8
X1387 | (virtual)
X1388 ) ) )
-X138F

(Note 1): When using the virtual axes, the /O numbers allocated vary according to the number of virtual axes.

axis

When selecting virtual 1st

1st axis".

The I/0O number of "Axis 8 (virtual)" in the above table is allocated to "virtual

When selecting virtual 1st
and 2nd axes

1st axis".

2nd axis".

The 1/0 number of "Axis 7 (virtual)" in the above table is allocated to "virtual

The 1/0 number of "Axis 8 (virtual)" in the above table is allocated to "virtual
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3.4 Detailed I/O Information of Motion Control Part

Contact

Target

g - Name Description

allocation | axis

X1390 Axis 1

X1391 Axis 2

X1392 Axis 3

X1393 Axis 4 Positioning Starts the movement amount change operation when the

i movement ositioning movement amount change request contact (Y1390 to

o | X1394 Axis 5 amount change | P 9 ge req ! (
® - request reception Y139F) turns ON. The contact for the corresponding axis turns
x | X1395 Axis 6 o ON when he request is accepted.
= Axis 7 annunciation

X1396 | (virtual)

Axis 8

X1397 | wirtual)

X1398

-X139F . ) B
o
3| X1400
x| - - -
g X140F
E X1410
x| - - -
g X141F

(Note 1): When using the virtual axes, the 1/0O numbers allocated vary according to the number of virtual axes.

axis

When selecting virtual 1st | The I/O number of "Axis 8 (virtual)" in the above table is allocated to "virtual

1st axis".

The 1/0 number of "Axis 7 (virtual)" in the above table is allocated to "virtual

When selecting virtual 1st 1st axis".
and 2nd axes

The I/0O number of "Axis 8 (virtual)" in the above table is allocated to "virtual
2nd axis".
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1/0O Allocation

Contac_t Ta_r get Name Description
allocation | axis
Contact for requesting the system stop. When it turns on, all axes will
Y1100 All axes | System stop stop at the deceleration time 0.
Y1101 - - -
Turn ON this signal for reading cam tables. The cam table of a
Y1102 All axes Cam table specified cam pattern number will be read when this signal turns ON.
reading request After the completion of the reading of cam tables, the cam table
reading done contact (X1102) turns ON.
Turn ON this signal for reading cam tables. The cam table of a
Cam table specified cam pattern number will be rewritten when this signal turns
Y1103 All axes rewriting request ON.
greq After the completion of the rewriting cam tables, the cam table
rewriting done contact (X1103) turns ON.
2|v1104 |- - -
g Y1105 All axes Axis group setting This contact will turn ON after the axis group settings are changed.
change request
Y1106 - - -
Turn on this signal when each positioning data (standard area) in the
positioning memory was changed. The positioning data after the
table number starting the recalculation specified in the positioning
Recalculation memory can be restructured and will be executable by turning on this
Y1107 All axes request signal. When restructuring of the positioning data completes, the
recalculation done contact (X1107) turns on.
Note) It is used only when the positioning data has been rewritten by
laddar programs.
Y1108 } } )
-Y110F
o vime | ) )
g -Y111F
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3.4 Detailed I/O Information of Motion Control Part

Contact

Target

allocation | axis NI 2 A
Y1120 Axis 1
Y1121 Axis 2 .
- Requests the servo lock for the corresponding AMP.
Y1122 Axis 3 The servo lock is executed by the ON edge of this contact.
: The servo cannot be free automatically even in the program
N Y1123 | Axis4 Servo ON i y prog
= Y1124 Axis 5 request To make the servo free, turn on the servo OFF request contacts
§ Y1125 | Axis 6 (YT130-Y1137).
V1126 Ais 7 (The operation is the edge type.)
Xis
Y1127 Axis 8
Y1128
-Y112F . . .
Y1130 Axis 1
Y1131 Axis 2
Y1132 Axis 3
- Requests the servo free for the corresponding AMP.
® Y1133 Axis 4 Servo (t)FF The servo free is executed by the ON edge of this contact.
- i reques
> Y1134 Axis 5 g (The operation is the edge type.)
< | Y1135 Axis 6
Y1136 Axis 7
Y1137 Axis 8
Y1138 ) ) )
-Y113F
Y1140 Axis 1
Y1141 Axis 2
Y1142 Axis 3 Requests the positioning control of the corresponding axis.
Y1143 Axis 4 The starting table is specified in the area for specifying the
o position control starting table number in the positioning memory.
S| v1144 Axis 5 Positioning start L
h (The operation is the edge type.)
>_
< | Y1145 Axis 6 If this contact turns ON while the positioning unit is in tool
s 7 operation, a warning will be output.
Xis
Y1146 | Virtual)
Axis 8
Y147 virtual)
Y1148 ) ) )
-Y114F

(Note 1): When using the virtual axes, the 1/0O numbers allocated vary according to the number of virtual axes.

axis

When selecting virtual 1st

1st axis".

The 1/0 number of "Axis 8 (virtual)" in the above table is allocated to "virtual

2nd axis".

The I/0O number of "Axis 7 (virtual)" in the above table is allocated to "virtual
When selecting virtual 1st 1st axis".

and 2nd axes The I/0O number of "Axis 8 (virtual)" in the above table is allocated to "virtual
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1/0O Allocation

Contact

Target

g - Name Description
allocation | axis
Y1150 Axis 1
Y1151 Axis 2
Y1152 Axis 3
Y1153 Axis 4 Requests the home return of the corresponding axis.
o | Y1154 Axis 5 Home return start (The operation is the edge type.)
- Y1155 Axis 6 If this contact turns ON while the positioning unit is in tool
g - operation, a warning will be output.
Y1156 Axis 7
(virtual)
Axis 8
YUS7T | (wirtual)
Y1158
-Y115F . . .
Y1160 Forward JOG
Axis 1
Y1161 Reverse JOG
Y1162 Forward JOG
Axis 2
Y1163 Reverse JOG
Y1164 Forward JOG
Axis 3
Y1165 Reverse JOG
Y1166 Axi Forward JOG Requests the JOG operation of the corresponding axis.
© xis 4
= | Y1167 Reverse JOG (The operation is the level type.)
>_
= | Y1168 Axis 5 Forward JOG If this contact turns ON while the positioning unit is in tool
Y1169 XIS Reverse JOG operation, a warning will be output.
Y116A . Forward JOG
Axis 6
Y116B Reverse JOG
Y116C Axis 7 Forward JOG
Y116D | (virtual) Reverse JOG
Y116E Axis 8 Forward JOG
Y116F | (virtual) Reverse JOG
~
< | Y1170
T - - -
z Y117F

(Note 1): When using the virtual axes, the I/O numbers allocated vary according to the number of virtual axes.

axis

When selecting virtual 1st | The I/O number of "Axis 8 (virtual)" in the above table is allocated to "virtual

1st axis".

The 1/0 number of "Axis 7 (virtual)" in the above table is allocated to "virtual

When selecting virtual 1st 1st axis".
and 2nd axes

The I/0O number of "Axis 8 (virtual)" in the above table is allocated to "virtual
2nd axis".
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3.4 Detailed I/O Information of Motion Control Part

Contact

Target

g - Name Description
allocation axis
Y1180 Axis 1
Y1181 Axis 2
Y1182 Axis 3
Y1183 Axis 4 Requests the emergency stop for the corresponding axes.
© Y1184 Axis 5 Emergency stop | (The operation is the level type.)
% Y1185 Axis 6 Note) The deviation counter cannot be cleared.
Axis 7
Y186 | (irtual)
Axis 8
YH87 | (virtual)
Y1188
-Y118F . . .
Y1190 Axis 1
Y1191 Axis 2
Y1192 Axis 3
Y1193 Axis 4 Requests the deceleration stop for the corresponding axes.
o Y1194 Axis 5 Deceleration stop | (The operation is the level type.)
% Y1195 Axis 6 Note) The deviation counter cannot be cleared.
Axis 7
Y198 | (virtual)
Axis 8
Y197 (virtual)
Y1198 ) ) ~
-Y119F
Y1200 Axis 1
Y1201 Axis 2
Y1202 Axis 3
Y1203 Axis 4 . Requests the permission for the pulsar operation of the
o | Y1204 Axis 5 Pulsar input corresponding axis.
g - enabled L
§ Y1205 Axis 6 (The operation is the level type.)
Axis 7
Y1206 | (yirtual)
Axis 8
Y1207 yirtual)
Y1208 ) ) ~
-Y120F

(Note 1): When using the virtual axes, the /0O numbers allocated vary according to the number of virtual axes.

axis

When selecting virtual 1st

1st axis".

The 1/0 number of "Axis 8 (virtual)" in the above table is allocated to "virtual

2nd axis".

The I/0O number of "Axis 7 (virtual)" in the above table is allocated to "virtual
When selecting virtual 1st 1st axis".

and 2nd axes The I/O number of "Axis 8 (virtual)" in the above table is allocated to "virtual
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1/0O Allocation

Contact

Target

g - Name Description
allocation axis
Y1210 Axis 1
Y1211 Axis 2
Y1212 Axis 3
Y1213 Axis 4 By turning ON this signal while the positioning unit is in J-point
Y1214 Axis 5 J-point speed operation, the speed changes to the target speed in the specified
N change acceleration/deceleration time and pattern.
g Y1215 Axis 6 (The operation is the edge type.)
Axis 7
Y1216 1 yirtual)
Axis 8
Y147 (virtual)
Y1218
-Y121F . . .
Y1220 Axis 1
Y1221 Axis 2
Y1222 Axis 3
Y1223 Axis 4 The positioning unit will go to the next table processing when this
| Y1224 Axis 5 J_pqint . signal turns_ ON d_urlng the JOG (J-point) positioning of the
‘(l] - pos|t|0n|ng start Correspondlng axis.
§ Y1225 Axis 6 (The operation is the edge type.)
Y1226 Axis 7
(virtual)
Axis 8
Y1227 1 (yirtual)
Y1228 ) ) )
-Y122F
Y1230 Axis 1
Y1231 Axis 2
Y1232 Axis 3
- Requests the error clear of the corresponding axis.
Y1233 Axis 4 . .
- Error clear The processing to recover from errors is performed and the error
Q Y1234 Axis 5 request logs are cleared by turning on this signal.
% Y1235 Axis 6 Note) Unrecoverable errors cannot be recovered even if this
i signal turned on.
vi2se | XS T 9
(virtual)
Axis 8
Y1237 1 (virtual)
Y1238 ) ) )
-Y123F

(Note 1): When using the virtual axes, the /O numbers allocated vary according to the number of virtual axes.

axis

When selecting virtual 1st

1st axis".

The 1/0 number of "Axis 8 (virtual)" in the above table is allocated to "virtual

2nd axis".

The 1/0 number of "Axis 7 (virtual)" in the above table is allocated to "virtual
When selecting virtual 1st 1st axis".

and 2nd axes The 1/0 number of "Axis 8 (virtual)" in the above table is allocated to "virtual
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3.4 Detailed I/O Information of Motion Control Part

Contact Target o
allocation | axis Name Description
Y1240 Axis 1
Y1241 Axis 2
Y1242 Axis 3
Y1243 Axis 4
<« | Y1244 Axis 5 Warning clear Requests the warning clear of the corresponding axis.
S y1245 Axis 6 request The warning logs are cleared by turning on this signal.
g Axis 7
Y1246 | irtual)
Axis 8
Y1247 | irtual)
Y1248 ) ) )
-Y124F
RTEX general-
Y1250 Axis 1 purpose output 1
Y1251 RTEX general-
purpose output 2
RTEX general-
Y1252 Axis 2 purpose output 1
Y1253 RTEX general-
purpose output 2
RTEX general-
Y1254 Axis 3 purpose output 1
Y1255 RTEX general-
purpose output 2
RTEX general-
Y1256 Axis 4 purpose output 1
0 | Y1257 RTEX general- Contact for the RTEX general-purpose output connected to the
A purpose output 2 | corresponding AMP.
g Y1258 RTEX general- The input status of this contact does not affect on the operation
Axis 5 purpose output 1 | of the motor and unit.
Y1259 RTEX general-
purpose output 2
Y125A RTEX general-
Axis 6 purpose output 1
Y1258 RTEX general-
purpose output 2
RTEX general-
Y125C Axis 7 purpose output 1
Y125D RTEX general-
purpose output 2
RTEX general-
Y1258 Axis 8 purpose output 1
Y125F RTEX general-
purpose output 2
©
N1Y1260 ) ) )
g -Y126F

(Note 1): When using the virtual axes, the /O numbers allocated vary according to the number of virtual axes.

When selecting virtual 1st The 1/0 number of "Axis 8 (virtual)" in the above table is allocated to "virtual
axis 1st axis".

The I/0O number of "Axis 7 (virtual)" in the above table is allocated to "virtual
When selecting virtual 1st 1st axis".
and 2nd axes The I/O number of "Axis 8 (virtual)" in the above table is allocated to "virtual
2nd axis".
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1/0O Allocation

Contact Target o
- - Name Description
allocation | axis
Y1270 Axis 1
Y1271 Axis 2
Y1272 Axis 3 ) ) )
Y1273 Axis 4 Thls_ contact will turn ON after the synchronous operation
- Svnchronous settings are changed.
N Y1274 AX!S 5 se)zltting request Turn ON this contact for reflecting the setting changes in the
% Y1275 Axis 6 synchronous control common area of the positioning memory.
Y1276 A>.<|s 7 This flag is an edge trigger.
(virtual)
Axis 8
Y1277 | irtual)
Y1278 ) ) )
-Y127F
Y1280 Axis 1
Y1281 Axis 2
Y1282 Axis 3 Turns ON the contact for the axis to cancel the synchronous
Y1283 Axis 4 operation.
o | Y1284 Axis 5 Synchronous The unit will not perform the synchronous operation of the axis
o Y1285 Axis 6 cancel request for which this contact is ON. Turn ON this contact for canceling
g Axis 7 the synchronous state temporarily during synchronous control.
Y1286 XIS To make the synchronous state, turn OFF this contact.
(virtual)
Axis 8
Y1287 | (virtual)
Y1288 ) ) )
-Y128F
[e2]
&1Y1290
T - - -
z Y129F
o
2| Y1300
T - - -
z Y130F
Y1310 Axis 1
Y1311 Axis 2
Y1312 Axis 3
Y1313 Axis 4 S| . A gear ratio change is made with the contact for the
_v1314 Axis 5 ta_we ﬁx's gear | corresponding axis turned ON while the positioning unit is in
™ - ratio change synchronous operation.
— | Y1315 Axis 6 request .
g - (The operation is the edge type.)
Axis 7
Y1316 ;
(virtual)
Axis 8
Y137 (wirtual)
Y1318 ) ) )
-Y131F
N
@ 1Y1320
Nl - - -
z Y132F

(Note 1): When using the virtual axes, the 1/O numbers allocated vary according to the number of virtual axes.

axis

When selecting virtual 1st

1st axis".

The I/0O number of "Axis 8 (virtual)" in the above table is allocated to "virtual

When selecting virtual 1st
and 2nd axes

1st axis".

The I/0O number of "Axis 7 (virtual)" in the above table is allocated to "virtual

The I/0O number of "Axis 8 (virtual)" in the above table is allocated to "virtual
2nd axis".
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3.4 Detailed I/O Information of Motion Control Part

Contact

Target

g - Name Description
allocation | axis
Y1330 Axis 1
Y1331 Axis 2
Y1332 Axis 3
Y1333 Axis 4 Starts the clutch ON operation when the contact for the
Y1334 AXiS 5 Slave axis clutch corresponding axis during the synchronous operation turns on.
xis
3 V1335 i O ON request No axes start unless the clutch is used.
Nl xis
g s 7 (Set the operation to level type, rising edge, or falling edge.)
Y1336 | (yirtual)
Axis 8
Y1337 | (virtual)
Y1338 ) ) )
-Y133F
Y1340 Axis 1
Y1341 Axis 2
Y1342 Axis 3 Starts the clutch OFF operation when the contact for the
Y1343 Axis 4 corresponding axis during the synchronous operation turns on.
< | Y1344 Axis 5 Slave axis clutch | No axes start unless the clutch is used.
2 V135 2o 6 OFF request (Set the operation to rising edge, or falling edge.)
>
= Axis 7 These signals will be disabled while the slave axis clutch ON
Y1346 (vT:uaI) request signal is set to level type.
Axis 8
Y1347 (virtual)
Y1348 ) ) )
-Y134F
19
©1Y1350
T - - -
< Y135F
©
©1Y1360
T - - -
< Y136F
N~
© Y1370
T - - -
z Y137F

(Note 1): When using the virtual axes, the 1/0O numbers allocated vary according to the number of virtual axes.

axis

When selecting virtual 1st

1st axis".

The 1/0 number of "Axis 8 (virtual)" in the above table is allocated to "virtual

When selecting virtual 1st
and 2nd axes

1st axis".

2nd axis".

The I/0O number of "Axis 7 (virtual)" in the above table is allocated to "virtual

The I/0O number of "Axis 8 (virtual)" in the above table is allocated to "virtual
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1/0O Allocation

Contact

Target

g - Name Description
allocation | axis
Y1380 Axis 1
Y1381 Axis 2
Y1382 Axis 3
Y1383 Axis 4 o Changes the target speed by turning on the contact for the
« | Y1384 Axis 5 Positioning speed| ¢orresponding axis during the positioning operation.
» - change request T
> Y1385 Axis 6 (The operation is the edge type.)
s Axis 7
Y1386 | (yirtual)
Axis 8
Y1387 | (virtual)
Y1388 | ) )
-Y138F
Y1390 Axis 1
Y1391 Axis 2
Y1392 Axis 3
Y1393 Axis 4 Positioning Changes the target movement amount by turning on the contact
o | Y1394 Axis 5 movement for the corresponding axis during the positioning operation.
® - amount change o
§ Y1395 Axis 6 request (The operation is the edge type.)
Axis 7
Y139 | yirtual)
Axis 8
Y1397 | (virtual)
Y1398 | ] ]
-Y139F
o
| Y1400
il - - -
z Y140F
¥ | 1410
il - - -
z Y141F

(Note 1): When using the virtual axes, the I/O numbers allocated vary according to the number of virtual axes.

axis

When selecting virtual 1st

1st axis".

The I/0O number of "Axis 8 (virtual)" in the above table is allocated to "virtual

When selecting virtual 1st
and 2nd axes

1st axis".

2nd axis".

The I/0O number of "Axis 7 (virtual)" in the above table is allocated to "virtual

The I/0O number of "Axis 8 (virtual)" in the above table is allocated to "virtual
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Installation



Installation

4.1 Installation

411 Installation Environment and Space

B [nstallation environment
Use the unit within the range of the general specifications when installing.

e Surrounding air temperature: 0 to +55 °C

e Surrounding air humidity: 10-95%RH (non-condensing at 25 °C)
e Pollution degree: 2

¢ Operating altitude: 2000 m above the sea level or lower

¢ Overvoltage category: Il or less

o Site of installation: within control cabinets with the protection level of over IP54 (metal
materials with enough toughness)

It can be used in the above environments.

Do not use it in the following environments.

¢ Direct sunlight

e Sudden temperature changes causing condensation

¢ Inflammable or corrosive gas.

e Excessive airborne dust, metal particles or saline matter.

¢ Benzine, paint thinner, alcohol or other organic solvents or strong alkaline solutions such as
ammonia or caustic soda.

¢ Direct vibration, shock or direct drop of water.

e Influence from power transmission lines, high voltage equipment, power cables, power
equipment, radio transmitters, or any other equipment that would generate high switching
surges. (Min.100mm or less)

B Static electricity

¢ Before touching the unit, always touch a grounded piece of metal in order to discharge static
electricity.

¢ Do not directly touch the connector pins.
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4.1 Installation

B Heat dissipation considerations
¢ In order to facilitate heat dissipation, set the LED display section on the left side.

¢ Vertical, horizontal or upside down installation are prohibited because they will result in
insufficient heat dissipation, leading to abnormal internal heat.

¢ Do not install directly above the heater, transformer, large capacity resistance and other
equipment with large heat radiation.

B Installation space

e Leave at least 50mm of space between the wiring ducts of the unit and other devices to
allow heat radiation and unit replacement.

¢ To avoid being affected by the radiation, the surface of each unit and the power line or
electromagnetic switches should be separated by 100 mm or more when installing. Make
sure it separated with other devices by a certain distance, especially when it is installed on
the back side of the control cabinet.

¢ Please ensure space for the cable connecting to the programming tool.




Installation

4.2 Backup Battery Installation

4.21 Backup Battery Installation

¢ Please install the backup battery according to the following steps.

B Installation steps

R
¢ PROCEDURE

Open the operating unit cover and battery cover.
Insert the backup battery into the battery holder.

1
2
3. Connect the battery connector.
4

Close the operating unit cover and battery cover.

e Backup battery is used for clock/calendar function and the expansion of the
backup area of the operation memory.

e As for the role of the backup battery, its battery life and setup of memory
area, please refer to 21.1 Memory Backup.
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4.3 Add-on cassette Installation

4.3 Add-on cassette Installation

4.31 Precautions for Installing Add-on cassettes

e Use the supplied screws to fix the add-on cassette on the control unit.

e The screw tightening torque is 0.3 - 0.5 N - m, please fasten it securely.

B Recommended screws
Type Input Number

Material: SW coil (+) P fasten 2.6-16
Zinc plated, trivalent chromate (black)

Self-tapping screw 2/1 cassette

* NOTES

¢ Make sure to turn off the power to install. Installing with the control unit is
powered ON will cause failure.

e Do not touch the back of the add-on cassette and connector. Otherwise, IC
may be damaged due to static electricity.

4.3.2 Communications Cassette Installation

The communication cassette can be installed on the control unit or function cassette.

B Mounted on the control unit

¢ Connect the connector on the back of the communication cassette and the connector of the
control unit cassette installation part, fix the communication cassette with screws at the
bottom left and upper right.

o If the flange is retained, there shouldn't be any problem. AFPX-COM5 does not have flange.

Secured at 2 positions

Ribs




Installation

B Mounted on the function cassette

¢ Connect the connector on the back of the function cassette and the connector of the control
unit cassette installation part, fix the function cassette with screws at the bottom left and
upper right.

Communication cassete

Function card Communication card

° @)

Remove the
outer cover

Fixed at 2 positions

o [P2229; o

Deep groove processing

QOO0

4.3.3 Function Cassette Installation

The communication cassette can be installed on the control unit.

B Mounted on the control unit

e Connect the connector on the back of the function cassette and the connector of the control
unit cassette installation part, fix the function cassette with screws at the bottom left and
upper right.

Secured at 2 positions
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4.4 Connecting FP-X Expansion Unit

4.4 Connecting FP-X Expansion Unit

441 Setup of Terminal Setting Switches

¢ Set all terminal setting DIP switches of the expansion unit to ON.
Set all terminal setting DIP switches of the expansion unit to OFF.

FP-X
Expansion unit —
terminal

Setup DIP switch

2
0TI
AT
FP-X E16

IO

SRS

=Dk 5;

4.4.2 Confirmation of FP-X Expansion Cables

¢ FP-X expansion units and FP-X expansion FPO adapters are connected to the control unit
via a dedicated expansion cable.

¢ FP-X expansion units and FP-X expansion FPO adapters come with an 8 cm type expansion
cable (AFPX-ECO08).

¢ When setting the unit on the upper and lower part, a long expansion cable must be used,
please order 30 cm type (AFPX-EC30) or 80 cm type (AFPX-EC80) separately.

o Please limit the total length of the expansion cable to less than 160 cm
when using.

o Please try to keep the expansion cable (AFPX-EC30, EC80) away from
interfering devices and wires.




Installation

443 Connecting FP-X expansion unit

Please connect FP-X expansion unit in accordance with the following procedure.

B Installation steps

-
¢ PROCEDURE

1. Remove the control unit, the expansion unit expansion cover.

2. Install an expansion connector cable on the control unit expansion
connector portion and expansion 1/O unit expansion connector portion (left).

3. Units should be close together to ensure that the expansion cable is
housed between the units.

4. Install expansion cover.




4.5 Connecting FPO Expansion Unit

4.5 Connecting FP0 Expansion Unit

4.51 Connecting FP0 Expansion Unit

¢ FP0O expansion units (expansion unit, high function unit) shall expand on the right side of FP-
X expansion FP0O adapters.

¢ \When the unit is expanded, use the FPO right connector for expansion and the expansion
hook on the side of the unit.

H Installation steps

\‘/
* PROCEDURE
1

Please use a screwdriver to move the expansion hook.

2. Install after the lug bosses on the expanded unit side are aligned.

Please make the connector tightly fitted to eliminate the gap between the units.




Installation

4.5.2 Connecting FP-X Expansion FP0 Adapter

Please connect FP-X expansion unit in accordance with the following procedure.

B Installation steps

-
¢ PROCEDURE

1. Remove the control unit, the expansion unit expansion cover.

2. Install an expansion connector cable on the control unit expansion
connector portion and FP-X expansion FP0 adapter expansion connector
portion (left).

3. Units should be close together to ensure that the expansion cable is
housed between the units.

4. Install expansion cover.

E’KEYPOINTS

e The expansion FP0 adapter has no terminal setting switch, but the terminal
is set inside it. Set the terminal setting switch of other expansion units to
OFF.
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4.6 Installation

4.6 Installation

4.6.1 Installation and Removal for DIN Rail

H Installation steps

1"
* PROCEDURE
1

Pull out all DIN rail mounting stems on the back of the unit from underside.

2. Embed the upper part of the unit installing part into the DIN rail.

Embed the lower part of the unit installing part into the DIN rail while
pushing the unit installing part into the DIN rail.

4. Push up the DIN rail mounting stem on the back of the unit and lock until
you hear a "click" sound.

B Removal steps

1‘/
* PROCEDURE

1. Pull out all DIN rail mounting stems on the back of the unit from underside.

2. Pull the lower side of the unit toward you.

3. Remove it from the DIN rail while lifting the unit.

Vi

T
[ 1
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Installation

4.6.2 Mounting with Screws

Please use M4 screws for mounting.

¢ REFERENCE

For installation dimensions, refer to "26.9.2 Installation Dimensions".
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Wiring of Power Supply and General-purpose I/O Parts

5.1 Terminal Arrangement

5.1.1 Power Supply and General-purpose I/O Parts

Of SITITITIS BIEL srititiiiiisiiiiaies
— @@@@@@@@@ P Tl |
[
Gb000 00000000
1= 3@@@@@@@@@5%%;£;£2 — I®
® O ®
L
CTTT T 0T s
+ | - | Nc[com||com|com|com|com|com [com|com

GND] Nel xo [ x1 [ xo [ x3a [ x4 x5 [xe ]| x7

NCINcl Yo [Yi[y2]Yy3a]lva]|yvs |ve | vzl
NC[NC [ Nc[+ [+ [+« [+ [+ [+ [+ l
U I
@ ®
Name Description

AC power supply terminal
(input)

Unused

No connection is allowed.

Input terminal

All COM terminals of the input side are connected internally.

Unused

No connection is allowed.

o® ol e|f

Output terminal

All (+) terminals of the input side are connected internally.
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5.2 Wiring of Power Supply

5.2 Wiring of Power Supply

5.2.1 General Precautions

B Power supply selection
¢ Please use a power supply with less interference whenever possible.

¢ Although overlap in the power line interference has sufficient interference tolerance, but we
still recommend using the insulated transformer / insulated power supply for further
interference attenuation.

H Isolation of power supply systems
Please separate wires for the unit, input and output device, and power equipment.

Circuit breaker

o | Power
> | equipment

T Input / output
| | device

s |

PLC

Lo > —  —

Insulation converter
Insulated DC power supply

B Power sequence

o Take the power sequence into consideration and cut off the PLC power supply before the
power supply for input and output is shut off.

« If the input and output power is shut off before cutting off the PLC power supply, the control
unit may sometimes detect the change of the input value and cause an unexpected
sequence of actions.

5.2.2 Grounding

¢ To obtain adequate anti-interference performance, please make sure the power supply is
grounded.

¢ Grounding location shall be as close as possible to the PLC to shorten the length of the
grounding wire.

¢ When used in common with other devices, it can sometimes lead to an opposite effect, so
dedicated grounding must be used.

CORRECT INCORRECT
Grounding at the grounding
resistance of 100Q or lower
BLG Interter ar_1d PLC Interter ar_1d
other equipment other equipment

L 1 ——




Wiring of Power Supply and General-purpose I/O Parts

5.2.3 Power Supply of Control Unit / Expansion Unit

B Power wiring (FP-XH M8N16PD control unit)

Unit Wiring Diagram

Separated from power
equipment and input /
output devices.
Insulated DC power supply ~ Twist wires of at least 2 mn?

—C o—nr] (AWG14) into a harness
Circuit breaker
—0 o—+|
DC Power supply terminal (supply voltage at 24V DC)
power
source
type

Ground terminal

Grounding at the
grounding resistance of
100 Q or lower

B Supply voltage
Please confirm that the voltage of the power supply to be connected is within the allowed
range.

Rated input Allowable voltage Rated CilleeElals
Model frequency
voltage range frequency
range
DC Power 24 VDC 21.6 - 26.4 VDC — —
Supply Type

B Power supply cables
¢ To reduce the voltage drop, use a wire that is at least 2 mm? (AWG14).

¢ To reduce the influence of interference, the power cable shall be stranded (strand
processing).

B Applicable wires
Applicable wires Tightening torque

AWG22-14 (0.3 mm?2-2.0 mm?) 05-06Nm

B Applicable crimp terminals
M3 terminal screws are used for the terminals. Please use the following crimp terminals to
connect terminals.

Fork type terminal Ring type terminal

6mm 6mm

or less Ejj or less KD:'
3.2mm or more 3.2mm or more

B Applicable crimp terminals

Shape Model Applicable wires
Round 2-MS3
1.04-2.63 mm?
Fork type 2-N3A

(Note) Use a wire that is at least 2 mm?.




5.2 Wiring of Power Supply

o If the voltage or frequency of the power supply exceeds the allowable range,
or a wire outside the specified range is used, the power unit of the PLC may
fail.




Wiring of Power Supply and General-purpose I/O Parts

5.24 Power Supply of FP-X Expansion FP0 Adapter / FPO Expansion Unit

B Power wiring (FP-X expansion FP0 adapter / FP0 expansion unit)

Unit Wiring Diagram

Power cable

FP-X (AFP0581)
FPO expansion
adapter Green: functional

FPO expansion unit Brown: 24V DC earth wire

FPO high function unit
Blue : 0V

Power cable

B About power supply selection

¢ To prevent against the abnormal voltage from the power line, use a insulated power with
built-in protection circuit (reinforced insulation or double insulation wire).

¢ The built-in regulator of the unit uses a non-insulated type.

e In order to simultaneously start the power supply, the power of the expansion FP0 adapter
shall be supplied by a service power supply for FP-XH control unit input.

B Supply voltage
¢ Please confirm that the voltage of the power supply to be connected is within the allowed
range.

Rated input Allowable
voltage voltage range
24VDC 20.4 - 28.8VDC

B Power supply cables

e Use the supplied power cable (model: AFP0581) to connect the power supply.
Brown: 24 VDC Blue: 0 V Green: functional earth wire

¢ To reduce the influence of interference, the power cable shall be stranded (strand
processing).
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5.2 Wiring of Power Supply

B Power sequence

¢ In order to effectively and easily achieve the expansion FPO adapter power sequence, the
power of the expansion FPO adapter shall be supplied by a service power supply for FP-XH
M8N control unit input.

e Power on the FPO expansion unit before turning on the FP-XH M8N system power.

¢ Note the power sequence, the power of the FP-XH M8N system and the FP0O expansion unit
shall be turned off before the input and output power is switched off. If the input and output
power is shut off first, the control unit may sometimes detect the change of the input value
and cause an unexpected sequence of actions.

Operation Power sequence
ON FPO power — FP-XH M8N power, expansion FP0 adapter — input and output power
OFF FP-XH M8N power, expansion FP0 adapter — FPO power — input and output power

B Grounding of the FP-X expansion FP0 adapter and FP0 expansion unit

¢ The functional grounding wire (green) of the included cable shall be grounded. Depending
on the different service environments, sometimes there will be problems if grounded.

e The power line of the FP-X expansion FP0O adapter connects to the functional grounding
through a varistor. The varistor may be shorted when there is an abnormal potential between
the power line and the ground.

24V DC

oV ¢
% I_F' Varistor (82 V)
Functional grounding L3 ®

Extended FPO adapter power circuit




Wiring of Power Supply and General-purpose I/O Parts

5.3 Wiring of Input and Output

5.3.1 Precautions Regarding Input and Output Wirings

B Wiring location
The input wire, output wire and power line shall be separated from each other, try to keep

their distance when wiring. Do not put them in the same conduit or tie them up. The input
wire, output wire, power line and high-voltage line shall be separated by at least 100 mm.

B Wire selection

When wiring the input line and output line, select the wire diameter according to the current
capacity.

B Power supply

Switch off the PLC power supply before wiring. The control units, expansion units and all
cassettes shall be connected with the power supply switched off. If you make the connection
with the power supply switched on, a failure or malfunction may occur.
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5.3 Wiring of Input and Output

5.3.2 Input Wiring

B Connection with photoelectric sensors and proximity sensors
Relay Output Type

O Input terminal
OCOM terminal| PLC

T
1etdid

Sensor per supply Input power
NPN Open Collector Output Type
chc@

TSensor output |
oo |

Input power

Input terminal| p| ¢

1ol
jetust|

Sensor

COM terminal

Voltage Output Type
e

Tsensor outpul

*i Jove
— T oo

Input power

Input terminal

Sensor PLC

TNoI0
Jeusyul

COM terminal

Two-Wire Output Type
].Sensor output

Input terminal

Sensor PLC

COM terminal

Input power
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Wiring of Power Supply and General-purpose 1/O Parts

B Precautions when using a reed switch with LED

If the LED is connected in series to the input contacts (such as a reed switch with LED, etc.),
apply a voltage greater than the ON voltage to the input terminal of the PLC. Please pay
special attention when several switches are connected in series.

Input terminal

Reed switch with LED | | gp % PLC

contact ‘

ON voltage
or more

—

Input power

COM terminal

B Precautions when using a two-wire sensor
When using a two-wire photoelectric sensor or proximity sensor, if cutting off the input current
flowing to PLC is not possible due to the leakage current, connect the bleeder resistor as

shown in the left chart.

&
4‘% Bleeder resistor %R
X

B Precautions when using a limit switch with LED
When using a limit switch with LED, if cutting off the input current flowing to PLC is not
possible due to the leakage current, connect the bleeder resistor as shown in the left chart.

Input terminal

Two-wire
sensor

PLC

NI
[BuJaju|

COM terminal

'L Input terminal
Limit o5
me | B4 4T .
switc e Bleeder resistor =R PLC
with LED | |=3 =
- COM terminal

o

Input power




5.3 Wiring of Input and Output

5.3.3 Output Wiring

B Protection circuit of the inductive load

For inductive load, please install a protection circuit parallel with the load. When the DC
inductive load is switched on/off, the protection circuit has a great positive influence on the
service life, particularly for the relay output type. Therefore, make sure the diode is connected
at both ends of the load.

For AC load

Surrgﬂe ‘Suppressor Non-linear resistor

R C
[ Fl Output
Moad |
Output { Load | terminal L Load |
PLG terminal (‘? PLC com
g:?n’:/ilnal terminal

Example of surge suppressor Resistance at 50Q
Capacity 0.47 pF

For DC load
Diode
g

output SECTEESS
PLC terminal

COM T

terminal
Diode Reverse voltage Higher than 3 times the rated load voltage

Average rectified current Greater than the load current

B Precautions on using capacitive loads

When connecting a load with a large impact current, please set up the protection circuit as the
following figure to minimize its impact.

Resistor Inductance

Output
. O
terminal

COM
terminal

Qutput
PLC terminal

T com
terminal

PLC
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Wiring of Power Supply and General-purpose I/O Parts

5.4 Wiring of Terminal Block

5.4.1 Suitable Wires

B Suitable wires

Applicable wires Tightening
torque
AWG22-14 (0.3 mm?2-2.0 mm?) 05-06N-m

B Supplied terminal block

¢ M3 terminal screws are used for the terminals. Please use the following crimp terminals to
connect terminals.

¢ When using round terminals, remove the terminal block cover before operating.

Fork type terminal Ring type terminal
oo s 1 @1
or less or less

3.2mm or more 3.2mm or more

5.4.2 Terminal Block Cover

e When using round terminals, remove the terminal block cover before operating.

e To prevent electric shock, make sure to install the terminal block outer
cover as is after wiring.




5.4 Wiring of Terminal Block

Installation and Removal of Terminal Block

54.3

The terminal block is screw-fixed and can be installed and removed.

B Removal of the terminal block

Loosen the 2 mounting screws to remove the terminal block. The screws are fixed on the

terminal block, they cannot be removed.

)
;

\Y
N
N

\

A\ ,4,,,.,, ///ﬂ%%

H Installation of the terminal block
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¢ Tighten the screws when the terminal block is lifted up. After tightening the screws, the
terminal box is fixed.

¢ Please set tightening torque to 0.25 - 0.35N - m.




Wiring of Power Supply and General-purpose I/O Parts

5.5 Safety Measures

5.5.1 Safety Measures

B Precautions regarding system design
In certain applications, malfunction may occur for the following reasons:

e Power on timing differences between the PLC system and input/output or mechanical power
apparatus.

¢ Response time lag when a momentary power drop occurs.
e Abnormality in the PLC unit, external power supply, or other devices.

In order to prevent a malfunction resulting in system shutdown choose the adequate safety
measures listed in the following:

B Interlock circuit

When a motor clockwise/counter-clockwise operation is controlled, provide an interlock circuit
externally.

B Emergency stop circuit

Provide an emergency stop circuit to the PLC externally to turn off the power supply of the
output device.

W Start up sequence

The PLC should be operated after all of the outside devices are energized. To keep this
sequence, the following measures are recommended:

e Turn on the PLC with the mode selector set to the PROG. mode, and then switch to the RUN
mode.

e Program the PLC so as to disregard the inputs and outputs until the outside devices are
energized.

Note) In case of stopping the operation of the PLC also, have the input/output devices turned
off after the PLC has stopped operating.

B Grounding

When installing the PLC next to devices that generate high voltages from switching, such as
inverters, do not ground them together. Use an exclusive ground for each device which should
be grounded at a grounding resistance of 100Q2 or less.

m Electric shock prevention
The terminal block cover must be used for preventing electric shock.
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5.5 Safety Measures

5.5.2 Momentary Power Failures

B Operation of momentary power failures

o - If the duration of the power failure is less than 10 ms, the FP-XH M8N control unit continues
to operate. If the power is off for 10 ms or longer, operation changes depending on the
combination of units, the power supply voltage, and other factors. (In some cases, operation
may be the same as that for a power supply reset.)

o - Although the duration of the power failure for the expansion FP0 adapter is 10 ms, judge
the permissible time for the system after confirming the permissible duration of the power
failure for the DC power supply that supplies power to the expansion FPO adapter. (Supply
the power to it from the service power supply for the input of the FP-XH M8N control unit.)

¢ - When using the expansion unit with a built-in power supply (E30, expansion FP0 adapter),
depending on the duration of the momentary power failure, either one unit may be without
electricity momentarily and the 1/O verify error may occur. In that case, turn off the power
supply and then turn on again.

5.5.3 Watchdog Timer

¢ The watchdog timer detects abnormal program or hardware.
¢ When using the FP-XH M8N control unit, it is set to 640 ms.

e The ERR.LED at the front of the controller unit lights up after the watchdog timer is operated.
At this time, the output of all output units turned to OFF and brought to a standstill.
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Wiring of Motion I/O Parts

6.1 Terminal Layout Diagram

The motion I/O part has two interfaces.

Ol ﬁﬂ\\ [ feceeeererereeed] ] U% (:)
~ ] lelelelelele]e) | el o] |
200000004 ||
il [ 4
No. Name Description

RJ45 connector x 2

@ Network (RTEX) connector Perform the loop connection via the servo amplifier and RTEX
network.

Input of four channels are available. Encoders and pulsars can be

@ Pulse input connector connected.




6.2 Settings on Servo Amplifier

6.2 Settings on Servo Amplifier

6.2.1 Checking Rotary Switches

¢ When using the FP-XH M8N Control Unit in combination with the servo amplifier AGN/A5N,
the node address of the RTEXT network is set with the rotary switches on the front side of
the servo amplifier.

¢ The numbers (01-08) set with the switches correspond to the axis numbers (1-8) controlled
by the FP-XH M8N Control Unit.

B Switch setting

e Front panel
ettin .
value g Tens place of One place of Function
the left switch the right switch
0-31 0-3 0-9 Set numbers in decimal. Range: 01-08

B ¢ KEY POINTS

e The node address of the RTEX network is determined by the setting of the
rotary switches regardless of the connection order.

¢ In the following cases, errors occur.

Error code State

2020 The same unit number exists in the same network.

2030 A unit number is set to 0.

2030 A uni‘t.number larger than the maximum axis number of the unit used was
specified.

2010 An amplifier exceeding the usable maximum number of axes is connected

¢ For the setting state of the rotary switches, the values when the power turns
on are valid. For changing the setting, restart the power supply.




Wiring of Motion I/O Parts

6.2.2 Connection of Limit Input and Near Home Input

For the system which uses the over limit switches and near home switch, connect them to the
I/0 connector of Servo Amplifier AGN/A5N.

®®

° ; Over limit

switch

switch

Near home ﬁ Over limit

switch

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

X4 connector Function at the factory setting L.
= Application on the FP-XH M8N
Name n:)n Signal name Code Logic Control Unit side
sl 5 | Generak-purpose SI-MON5 | A contact
monitor input 5
si2 7 icr:]\r’)\fjf"er'tra"e' inhibit | poT B contact | Itis used as limit +.
SI3 8 CCW over-travel NOT B contact | Itis used as limit -.
inhibit input
s 9 Gen(_-:‘ral-_purpose SI-MON1 A contact
monitor input 1
SI5 10 Near home input HOME A contact It is used as a near home input.
SI6 11 External lutch input 2 EXT2 A contact
SI7 12 External lutch input 3 EXT3 A contact
si8 13 Gengral-.purpose SI-MON4 A contact
monitor input 4

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

¢ KEY POINTS

e When using the FP-XH M8N Control Unit in combination with the servo
amplifier ABN/A5N, the over-travel inhibit inputs (POT, NOT) are used as
limit inputs. For using them as limit inputs, it is necessary to set the limit
switch to "Valid"” in the "Axis parameter setting” menu of Configurator PM7.
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6.2 Settings on Servo Amplifier

6.2.3 Combination of Parameters and Home Return Methods

When using either "DOG method 2" or "Limit method 2" for the home return method, change
the parameters on the AMP side to the pattern B described as below. If the operation is

executed with the pattern A setting (factory default setting), the latch input allocation error
protection (error code 0821H:3-38) will occur.

B Home return method and AMP parameter setting (A: Available, Blank: Not available)

FP-XH M8N AG6N/A5N parameters
Home return Reference home position
method Pattern A Pattern B
DOG method 1 Home (Z phase) A A
DOG method 2 Near home (DOG) A
DOG method 3 Home (Z phase) A A
Limit method 1 Home (Z phase) A A
Limit method 2 Limit - (NOT) / Limit + (POT) A
Z phase method Home (Z phase) A A
Stop-on-contact Mechanical stop mechanism such as a
A A
method 1 stopper
Stop-on-contact
method 2 Home (Z phase) A A
Data set method - A A
B Pattern A (Factory default setting)
X4 connector .
Parameter - - Parameter Pin assian settin Revised
no. Terminal Terminal value (HEX) [¢] (] items
name no.
Pr 4.00 S 5 00323232H SI-MON5 A contact
Pr4.01 SI2 7 00818181H POT B contact A
Pr 4.02 SI3 8 00828282H NOT B contact A
Pr4.03 Sl4 9 002E2E2EH SI-MON1 A contact
Pr 4.04 SI5 10 00222222H HOME A contact
Pr 4.05 SI6 11 00212121H EXT2 A contact A
Pr 4.06 SI7 12 002B2B2BH EXT3 A contact A
Pr 4.07 SI8 13 00313131H SI-MON4 A contact
B Pattern B (After change))
X4 connector .
Parameter - - Parameter Pin assian settin Revised
no. Terminal Terminal value (HEX) [¢] (¢ items
name no.
Pr 4.00 Si1 5 00323232H SI-MON5 A contact
Pr 4.01 SI2 7 00000000H Invalid A
Pr 4.02 SI3 8 00000000H Invalid A
Pr4.03 Sl4 9 002E2E2EH SI-MON1 A contact
Pr 4.04 SI5 10 00222222H HOME A contact
Pr 4.05 SI6 11 00010101H POT A contact A
Pr 4.06 SI7 12 00020202H NOT A contact A
Pr 4.07 SI8 13 00313131H SI-MON4 A contact
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Wiring of Motion I/O Parts

6.2.4 Connection of General-purpose Monitor Input

¢ When using the FP-XH M8N Control Unit in combination with the servo amplifier
ABN/A5N,up to two general-purpose monitor inputs can be used. The general-purpose
monitor input is connected to the servo amplifier I/O connector (X4).

¢ The general-purpose monitor inputs (SI-MON1 and SI-MONZ2) connected to the servo
amplifier can be read in the input area WX125 of the FP-XH M8N Control Unit.

¢ For using the general-purpose monitor input, it is necessary to allocate the input signal
function to them by the parameter of the servo amplifier. By defualt, the general-purpose
monitor input (SI-MONH1) is allocated to Sl4 (pin no. 9) of the I/0 connector. Refer to “p.6-4”.

6.2.5 Connection of RTEX Operation Output

¢ When using the FP-XH M8N Control Unit in combination with the servo amplifier
ABN/A5N,up to two RTEX operation outputs can be used. The RTEX operation output is
connected to the servo amplifier I/O connector (X4).

e The RTEX opration outputs (EX-OUT1 and EX-OUT2) connected to the servo amplifier can
be controlled in the output area WY 125 of the FP-XH M8N Control Unit.

e For controling the genera-purpose output connected to the servo ampilifier, it is necessary to
allocate the output signal function by the parameter of the servo amplifier. By default, the
RTEX operation output 1 (EX-OUT1) is allocated to SO2 (pin no. 25/n0.26) of the 1/O
connector.

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

X4 connector Function at the factory setting
Name ::Ln Signal name Code
SO1 1 External brake BRK-OFF
2 release signal
SO2 25 RTEX operation EX-OUT1
26 output 1
SO3 i Alarm output ALM

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

6.3 Connection of Network

6.3.1 Wiring Method

- 0000000
FP-XH
M8N

@e
X2A 4 XoA XA
ABN < J o
ASN X2B X2B
54 B

e The cable connected to "TX" of the FP-XH M8N Control Unit is connected to the connector
"X2A connector (RX)" of the servo amplifier. Connect X2B (TX) and then X2A (RX) to the
amplifier in this order.

¢ Perform the loop connection so that the cable returns to "RX" of the FP-XH M8N Control Unit
from "X2B (TX)" of the terminal AMP.

¢ The distance between each node should be within 100 m and the total length should be
within 200 m.

6.3.2 Precautions on Wiring

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

¢ A hub for Ethernet cannot be used.

¢ REFERENCE

o For the details of the cable specifications and precautions, refe rto the
documetn "RTEX Cable" available on the web page.

https://industrial.panasonic.com/ww/products/motors-compressors/fa-
motors/ac-servo-motors



https://industrial.panasonic.com/ww/products/motors-compressors/fa-motors/ac-servo-motors
https://industrial.panasonic.com/ww/products/motors-compressors/fa-motors/ac-servo-motors

Wiring of Motion I/O Parts

6.4 Pulse Input Connection

6.4.1 Linear Driver Type

Encoder and pulse

| Connection " COI"ItrO| unit side | generator side
Pulse input A (+) A1/A3/ASIAT ©

=y <
Pulse input A (=) L 299 | 1B1/B3/B5/BY ° >
Pulse input B (+) A2/A4/AB/A8 ©

=y <]
Pulse input B (-) E 3600 B2/B4/B6/B8 Lo P

6.4.2 Transistor Open-collector Type

Encoder and pulse
generator side

4

Y

A Y

Y 4

| Connection " Control unit side |
Pulse input A (+) v ETTe) A1/A3/A5/AT [*
Pulse input A (=) E] 3600 | 181/B3/B5/B7
Pulse input B (+) = e A2/A4/AB/A8
Pulse input B () Ea 3600 B2/B4/B6/B8

A

il

Power supply

N
+5v DC L1 GND

6.4.3 Transistor Resistor Pulling Up Type

b

Encoder and pulse
generator side

Y

T

A Y

| Connection " Control unit side |
Pulse input A (+) - S§| 5600 A1/A3/ABIAT Y
Pulse input A (<) L 3600 | Is1/B3/BS/ET

H -1
Pulse input B (+) |> pre ot 4|A2/A4IA6IA8
Pulse input B (-) || 4 3602 | |B2/B4/B6/BS |y

)

Power supply

I
+5v DC—IGND
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6.4 Pulse Input Connection

n ¢ KEY POINTS

e Pulsar input operation and high-speed counter use the same pulse input
terminal, so any of the above may be selected.

e Itis recommended to connect them with a twisted-pair cable.

¢ When counting 2-phase input of coder, etc., to avoid wrong counting,
please set the pulse input counting frequency multiplication to X4 or X2 via
the control codes.

Note: please use pulse input A and pulse input B signals within the following
specifications.

® When pulse input A and pulse input B are used in 2-phase
It is 2-phase input when used as pulsar input.

I
Pulse input A m—l—

X1 X2 X3 X4 T>1us

X1 ~X4>0.2ps

Max. 1MHz per phase

Pulse input B m

B When pulse input A and pulse input B are used as direction detection input

[

Pulse input A J L T>1ps
X1 X1>0.2ps
i Max. 1 MHz for
——— pulse input A
Pulse input B

B When pulse input A and pulse input B are used as individual input
[
Pulse input A —|

| X1 T T=1ps
| X1>0.4ps
Max. 1MHz per input

Pulse input B —




Wiring of Motion I/O Parts

6.44 Precautions on Wiring

e It is recommended to use a twisted-pair cable for pulse input connection.

¢ Please control the following wiring lengths within the range shown in the table.

B Wiring Length

Input / Output signal Wiring
Length
Pulse input within 30 m

6.4.5 Specifications of Scattered Cable Connectors

Connectors used for scattered cable connector need not to be peeled off the insulation layer.
Connect them with special tools.

Scattered cable connector (40P)

B Applicable wires (stranded wire)

Specification Nominal cross-section area Insula(’;l%n ayel Rated current
AWGH#22 0.3 mm?
$1.5-01.1 3A
AWGH#H24 0.2 mm?
B Scattered cable connector (unit accessories)
Manufacturer Parts composition Quantity
Enclosures (40P) 1PC /2 sets
The company Half-open enclosures (40P) 2PC2 /2 sets
Contact head (AW22, 24) 5-pin 8PC2/2 sets

(Note): For separate order, please specify AFP2801 (2 sets).
B Special tools
Manufacturer Product no.
The company AXY52000FP

~ .
Special tools




6.4 Pulse Input Connection

6.4.6 Usage of Scattered Cable Connector

The insulation layer can be crimped to save wiring time.
Steps
1. Remove the contact piece from the carrier and crimp it into the tool.

2. Insert the wire with the insulation layer directly into the contact piece, slightly grip the tool
for crimping.

n ¢ KEY POINTS

e Contact pull pin can be used for correction in case of wrong wiring.
Wrong wiring or wrong crimping of wire can be corrected with the attached
contact pull pin.

/F’ush the terminal box

\agalnst the crimping tool
to make the pull pin
contact with this part.




Wiring of Motion I/O Parts
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Power On/Off and
Check Items

7.1 Before Turning On the Power

System configuration example

GO—

M SOOOODDS

c
Power supply bj
Power supply for I/O S

—

,—g—e Power supply

i

B

______ el /O

Over limit i Over limit
switch switch

B Confirmation matters before the power supply is turned on

Item

Confirmation Contents

Confirm connection of each
device

Check and ensure that each device has been designed and connected.

Confirm the servo amplifier

Check the wiring of servo amplifier and parameter settings.

Confirm 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.

® |0 o8

Confirm the sequence
setting of turning on the
power supply

Please verify whether the steps for turning on the power supply are set
according to the requirements of the "Steps for Turning on the Power

Supply".

Setting of configuration data

Check if the parameters and positioning data are configured in the FP-
XH M8N Control Unit as designed.

Confirmation of mode
switch of the control unit.

Set the control unit as PROG. mode. Setting as RUN mode may lead to
neglectful actions.

Confirm 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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7.2 Procedure for Turning On the Power

7.2 Procedure for Turning On the Power

7.21 Procedure for Turning On the Power

To turn on the power supply of the unit system to be used, consider the performance and
status of the external device connected to fully avoid the occurrence of unexpected actions.

1‘/
* PROCEDURE

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

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

3. Turn on the power supply of the PLC.
7.2.2 Procedure for Turning Off the Power

\-
¢ PROCEDURE

1. Check and 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 amplifier.

Turn off the power supply of input and output devices connected to the PLC.




Power On/Off and
Check Items

7.3 Check with Power Turned On

7.3.1 Check items after turning power on

On System configuration example
It can be generally divided into four stages for confirmation.

©

7 00000000 =

[0
=y
< >
]
o\ ..... . N /o
,o___] Over limit Near home ; i Over limit
switch switch J switch
B Confirmation matters before the power supply is turned on
No. Item Confirmation Contents
Check the communication Check if the communication between FP-XH M8N Control Unit and
state Servo Amplifier is performed properly.
Check the connection between the servo amplifier and over limit
@ Check the safety circuit switches. Check the installation condition of the over limit switches.
based on the PLC unit Check if the over limit switch is loaded as the limit input of FP-XH M8N

Control Unit and activated properly by performing JOG operation.

Check the connection between the servo amplifier and near home
input. Check the installation condition of the near home input. Check if
@ Check the near home input the near home input is loaded as the near home input of FP-XH M8N
Control Unit and activated properly by performing JOG operation or
home return operation.

Confirm the rotation,
@ movement direction and
distance

Confirm the rotation, movement direction and distance through the JOG
operation and position control operation.
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7.3 Check with Power Turned On

7.3.2 Checking the network communication state

Step 1
Turn on the powers of the servo amplifier and FP-XH M8N Control Unit in this order.
Step 2

Check if the operation status display LEDs on the FP-XH M8N Control Unit is in the following
state.

STATUS: On LINK: On

Points to check
If the STATUS LED is blinking, the network is not established.

If the LINK LED is off, the connection between the “RX” (receiver) and the “TX” of the AMP
(sender) is not electrically correct.




Power On/Off and
Check Items

7.3.3 Checking the safety circuit based on a unit

Step 1
Check if the input of the over limit switches connected to the servo amplifier is loaded to the
unit by operating them forcibly.

Check point
Check if the limit setting is valid, input logic is correct in the parameter setting menu of
Configurator PM7.

Step 2
Check if the limit stop is activated at the time of limit input by the tool operation function of
Configurator PM7 or performing the JOG operation with a program.

Step 3
Using the JOG operation, check to see if the over limit switch is functioning properly.

B Limit Input Operation

Conditions Direction | Limit Status Operation
Forward Limit input (+): ON Not executable, Error occurs.
When JOG operation is rotation Limit input (-): ON Executable
executed Reverse Limit input (+): ON Executable
rotation Limit input (-): ON Not executable, Error occurs.
Forw_ard Limit input (+): ON Deceleration stop, Error occurs.
rotation
During JOG operation
Reverse Lo . .
; Limit input (-): ON Deceleration stop, Error occurs.
rotation




7.3 Check with Power Turned On

7.3.4 Checking the operation of near home switch

Step 1

Confirm that it has been normally imported as the input signal on the PLC side for forced
operation of the near origin input.

Step 2

Start the home return by the tool operation function of PM7 or inputting the home return
program, and check if the operation transits to the deceleration operation by the near home
input.

Check point

The logic of near home input depends on the settings of Servo Amplifier and FP-XH M8N
Control Unit.

Step 3

Repeat the JOG operation and the home return operation to confirm that the mobile station
exactly stop at the origin without offset.

Step 4

If the mobile station doesn't exactly stop at the origin, change the position of the near origin
input or reduce the home return speed to make it accurately stop at the origin.

7.3.5 Checking the rotation, movement direction and distance

Step 1
Check whether the rotation and movement direction is correct through the JOG operation or
automatic acceleration and deceleration operation.

Check point

The rotation direction depends on the installation of ball screws and the "CW/CCW Direction
Setting" of parameters.

Step 2

Perform the JOG operation or position control operation and confirm whether the movement
distance is consistent with the design.

Check point

The movement distance depends on the pitch of ball screws, reduction gear ratio and the set
movement amount of the position control data.
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Check Items
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8.1 Before Turning on the Power

8.1.1 Check ltems

After wiring, check the following items before turning on the power.

B Check Items

Item Description

1 Unit i ® The name of each unit matches the device list as designed.
nit mountin
9 ® Mounting screws on the unit are securely tightened. No looseness.

® The terminal screws are securely tightened. No looseness.
2 Wiring ® Wiring and signal names of the terminals are consistent.
® Wire specifications fully fit the current size.

3 Cable connection ® Cables are securely connected.
4 Mode setting ® The mode toggle switch is set to "PROG." mode.
5 Others ® Please carefully confirm the possibility of accidents.
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8.1 Before Turning on the Power

8.1.2 Steps Before Running

For configuration after wiring, the steps before running are as follows.

1. Power ON

(1) Before turning on the power, please check."7 Power On/Off and" and "8.1.1 Check
ltems".

(2) After switching on the power of the control unit, please confirm that the control unit's
PROG. LED (green) is lit.

2. Create the program
(1) Use the tool software to create a program.

(2) Use the "Totally Check Project" of the tool software to check for syntax errors.

3. Confirm the output wiring
Use the mandatory input / output function etc. to check the output wiring.

4. Confirm the input wiring

Check the input wiring through the input display LED or the monitoring function of the tool
software.

5. Test run
(1) Set the mode toggle switch to "RUN" mode, confirm that the "RUN" LED is lit.

(2) Confirm the serial actions.

6. Commissioning

(1) When there is an abnormal action, use the monitoring function of the tool software to
confirm the program's abnormality.

(2) Modify the program.

7. Save the program
Save the program created.
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8.2 Offline Editing of the Program

8.2.1 Program Elements

Create the following items as program data according to the following steps.

B Program composition

Type Description
Program Any program

Maximum 1MB
Comments

1/0 comments, description, comments between the lines

System register

Set the allocation for hold area using the operation memory, the operation mode during
an abnormality, communications, high-speed counter when using pulse output function.

Position control

parameter Set via the Configurator PM7. Save the position control parameters and position control
Position control data table information to be set as partial program files. You can export or import it via the
data table Configurator PM7, and save only the position control related data as other file.

data

8.2.2 Settings of the System Register

Follow these steps to set the system register. Explain it as below assuming that the FPWIN

GRY7 has been started.

R
¢ PROCEDURE

1. In the menu bar, select "Option"—"System Register Setting".

The "PLC Configuration" dialog box is displayed.

PLC Configuration

Hold/Mon-hold 2
Action on Error

Time setting
Link w0-0
Link Wwi-1

Conkraller input settings 1 (HSC)
Controller input settings 2 (HSC)
Inkerrupt | pulse catch settings
Interrupt edge settings

Tirme constant setting of CPU input
COMD Paork

COM1 Part

COMZ Part

COM3 Part

DT (Data register) Mo, of usable words: 32765 Word

Mo.0 Sequence Program Area Size 32 > | KMfords (24K)32K40K)




8.2 Offline Editing of the Program

2. Select any item to set.
3. Click the [OK] button.

The contents have been set are saved as part of the program.

B Type of system registers
Type Description

Memory allocation Set when changing program capacity.

Set when changing hold area of internal relays, data registers and other operation
Hold / non-hold memories. To ensure these settings are effect, you must install the memory backup
battery (sold separately).

Select the operating mode used when an operation error occurs. In addition, the
Action on error abnormality warning function shall be set as active when installing memory backup
battery.

Set the timeout time when using the communication function and the time for

Time setting )
constant scanning.

Link WO setting AIIogate the station number and the link area when using the inter-PLC link
function.

Controller input setting Allocate the input and output signal and channel when using HSC (High Speed

(HSC) Counter).

Interruption / pulse catch ) ) o ) )

setting Specify the inputs allocated when using interrupt input or pulse catch input. When

- the input is interrupted, an effective pulse edge can be selected.
Interrupt edge setting

Time constant setting of

CPU input Assign a input for time constant filter when the input is set as active.

Set the station number and communication speed, transmission format and other
COM port setting communication parameters via the COM port when using the communication

function.
n ¢ KEY POINTS

o Set the system register when using functions and changing the hold area
from default state. There is no need to set when the appropriate function is
not in use.

8.2.3 Setting of Position Control Parameters

Position control parameters are set via the Configurator PM7. Start the Configurator PM7 from
the "Options" menu of FPWIN GR7.

¢ REFERENCE

o For setting of position control parameters, please refer to "Chapter 9
Setting of Position Control Parameters™.

o For details on the system register, refer to "26.5 Table of System Registers".
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8.3 Program Download and Run

8.3.1 Before Turning on the Power

Before turning on the power, verify the mode toggle switch of the control unit. According to the
different states when the power is on, the behavior will change as following.

DOOOSOOD

= H -

&

|®| Mode toggle switch | @ | USB port

B Difference between mode behaviors

Type Description

® \When the power is turned on, show as the state of data saved in the control unit and
When the computer (program, comments, system register data, data register).
power is turned ® Through the operation of the tool software, it can change to status: computer — download
on in PROG. to the control unit, or control unit — upload to your computer.
mode

® |f the program and other required data are not written in the control unit, turn on the power
via PROG. mode.

When the ® When the power is turned on, transmit the datum saved in the control unit's internal
power is turned memory (F-ROM) to the control unit memory, then start running.

on in the RUN ® When the program and other required data have been saved, turn on the power via RUN
mode mode when running.

B Mode switch based on the tool software

o If it is online after the power is on, the operation mode can be switched by the tool software.
However, when the power is turned on again after the power is turned off, run in the the
mode selected by the mode toggle switch.

B Connection of the computer and control unit

e The USB port of the control unit is connected to the computer. Use USB 2.0 cable (A: mini
B) when connecting
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8.3 Program Download and Run

8.3.2 Program Downloading and Mode Switching

e Programs created by the tool software can be downloaded to the control unit.

e The downloaded program are saved to the program memory (F-ROM). It can be saved even
in case of power outage.

« | Program |
2., Comments |
| System register |

|

| Position control parameter

| Program memory (F-ROM) |
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® Download steps

Use the following steps to download the program data. Explain it as below assuming that the
FPWIN GR7 has been started.

=
¢ PROCEDURE

1. Select "Online" — "Switch to Online Mode" from the menu bar.

2. Select "Online"—"Download to PLC" (Entire Project) from the menu bar.

The confirmation dialog box is displayed.

FPWIN GR? 2

Destination Home

| Communication Setkings... ‘ | Specify Station Mo. ...

! Download project to the PLC?

4. Click the [Yes] button.

Perform the download. In addition, the information dialog box for confirming
whether to switch the mode displays.

FPWIMN GRY 23

i The download to the PLC was completed successfully.
The PLC will be switched from PROG rmode to RUN mode,
Continue?

5. Click [Yes] or [No] button.
Click "Yes" to switch to RUN mode. Click "No" to switch to monitoring mode.

E’KEYPOINTS

e When you switch to RUN mode, switch it after confirming that there will be
no danger even the PLC is in motion.

e When you switch to RUN mode, the ERR LED lights up after an error occurs,
and then return to PROG. mode. Please refer to "20.2 What to Do If an Error
Occurs".

8-8



8.3 Program Download and Run

B When "MEWNET device open circuit error" appears
Follow these steps to clear the error status.

1"
* PROCEDURE

1. Verify that the power of the control unit is switched on.

2. Verify that the computer and the control unit are connected via a USB cable.
3. Select "Online" — "Communication Settings" from the menu bar.

The "Communication Settings" dialog is displayed.

Communications settings - FPWIN GE? @

Compuker comrunications pork

Port to use: COM(USE) ~ [ e |

Port ta use (Mo, |PIDS>< PLC USE-COM (COMLO) '| Initih
Initialize

Communications condition settings

Communications speed: |115200bps -
Data length: & bits -
Stop bits: 1 bit n

Parity: Odd -

Timeout (sec): 5 -

Automatic search ikems in communications conditions

/| Communications speed /| Data length /| Parity

4. Confirm the port number and click [OK] button.
Make sure the computer and the control unit can communicate.
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¢ KEY POINTS

Port No. can be confirmed through the computer's device manager.

= Device Manager
File Action View Help

=2 | = HmE e

[E=1 Nom 53

aldl
: 45 Batteries
/M Computer
: ‘=g Disk drives
& Dieplay adapters
> IDE ATAJATAFI controllers
: -E5 Imaging device
&= Keyhboads
- Wice and other pointing devices
: <A Moniters
: - Network adapters
« 13" Ports (COM & LPT)
7 Intel(R) Active Management Technology
7 PIDEX PLC USB-COM {COM10)
Processers

[ Security devices

b % Sound, video and game controllers
: - Storage controllers

b M| Systern devices

b ~§ Universal Serial Bus controllers

- SOL (COM3)




8.3 Program Download and Run

8.3.3 Overall Program Check

¢ Use the Overall Check Function of the tool software to check for syntax errors.

e You can check for dual use of the coil and match instruction (MC and MCE, JP and LBL,
SUB and RET, etc.) defects.

\-
* PROCEDURE
1

Select "Online" — "Switch to Online Mode" from the menu bar.

2. Select "Debug” — "Totally Check Project” from the menu bar.
The Totally Check Project dialog box is displayed.
3. Click the [Execute] button.

The check result is displayed. When there is an error, click the "Jump" button to
jump to the appropriate location.

5| Totally Check Project =]

MNumber of errars: 2

Execul;e

Mo, PEB name Address Error description ‘&J

1 PE1 1 Duplicate use (definition) error

z PE1 3 Duplicate use (definition) errar Jump
Clase after jurmp

8.34 Program Verify

To confirm that the program being edited on the computer is the same as that on the control
unit, check it when necessary. Explain it as below assuming that the FPWIN GR7 has been
started.

\‘/
* PROCEDURE

1. Select "Online" — "Switch to Online Mode" from the menu bar.

2. Select "Debug” — "Verify Project” from the menu bar.

The Verify Project dialog box is displayed.

Select Verification Targets @
:
) Verify with saved project file Cancel
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3. Select the object to be checked and click the [OK] button.

The "Select Item to Check" dialog box is displayed.

Select Verification Items

Source projeck:

Target projeck:

| g2

,Jntitled

FLC

[T system register
[[127 Positioning table
[Cl=t8  Program black (PE)

------ {C™8 PEL(PEL)

[T127 system register
[T12 Positioning table
|:_|'="t3 Program block (PE)

4. Select the item and click the [Execute] Button.

The check result is displayed. Inconsistent items will be shown in peach. Then

double-click this item to show details.

Detailed Verification Results
t* +

Source project:

Target projeck:

[l

Yerification result

Pozitioning table
FBI(FB1}

Yerification result

Pozitioning table
PEI(-)

B Check result

Detailed Verification Results ==

t+ &

Source project: Target project:

hddress  Valuz (Hex) = || pddresz  Yalus (Hex) &
0020 002 N
0021 0000 00210000
0022 0000 0022 0000
0023 00oo 0023 0000
0024 00oo 0024 0000
nA2RIANMA AneREAnn

Check contents

Example in case of inconsistency

System register

Shows inconsistent error when the Settings of the system register are not consistent.

Position control data
table

Shown as inconsistent error when the position control parameters and position control
data table are different.

PB1

Displays inconsistent program block numbers.

When

¢ KEY POINTS

switching from offline to online, if the program and system register

are inconsistent, the message box showing the content is displayed.
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8.4 Online Editing

8.4 Online Editing

8.41 Online Editing Summary

In the FP-XH M8N control unit, even if the computer and the PLC are connected online, it can
also be edited using the following conditions.

B Online Editing

T Mode Emphasi
pe mphasis
Z PROG RUN
® For pixel input mode, up to 512 steps can be rewritten.
® To ensure the compatibility of the program, rewriting in RUN mode
Program A A is conditional.
® You can download the program and all comments even in RUN
mode.
Comments A A ® You can modify the program and comments even in RUN mode.
® Rewriting is only possible in PROG. mode. To rewrite in RUN
System register A N/A mode, it will show a confirmation message box to switch to PROG.
mode.
Position control ® Rewriting is only possible in PROG. mode. To rewrite in RUN
data A N/A mode, it will show a confirmation message box to switch to PROG.
mode.

(Note 1): In case of online editing, although the entered comments show, you can not save them to the memory of the
control unit.

8.4.2 Online Editing of the Program

When changing the program during operation, make sure it is
A WARNING safe before changing.

® Online Editing of the Program
You can execute online editing of the program in PROG. mode or RUN mode.

* REFERENCE

o For details and restrictions on rewriting during RUN, refer to FP-X User‘s
Manual (No.ARCT1F409E).

8-13




Steps Before Running

B Block rewrite steps

You can change the program in PROG. mode or RUN mode. The following is a description of
the contents being edited online by FPWIN GR?7.

e
* PROCEDURE

1. After changing any program, press <Ctrl> button + <F1> button to perform
PB conversion.

The confirmation dialog box is displayed.

FPWIN GR7 2

The entire project will be converted to execution codes,
! Continue?

2. Click the [Yes] button.

The confirmation dialog box for comment change is displayed.

FPWIN GR? E3

The camments have changed,
! Transfer themn to the PLC?

3. Click the [Yes] button.

At the end of the normal conversion, the information is displayed in the status bar.

E’KEYPOINTS

e The line comment is connected with the Boolean address of the program
and managed within the PLC. When changing the program online, download
the program to match the position of the line comment.

8-14



8.4 Online Editing

8.4.3 Online Editing of the System Register

Changing the system register is only possible in PROG. mode. The following is a description
of the contents being edited online by FPWIN GR7.

\‘/
* PROCEDURE

1. In the menu bar, select "Option"—"System Register Settings".

The "PLC Configuration" dialog box is displayed.

PLC Cenfiguration

IMemory Allocation

HoldfMon-hold 1 Mo.0 Sequence Pragram Area Size 32w | Kwords (24K)32K/40K)
Hold/Non-hold 2

Action on Error

Tirne setting

Link. WO-0

Link. Wi-1

Controller input settings 1 (HSC)
Controller input settings & (H3C)
Inkerrupt | pulse ca!:ch settings DT {Data register) Mo, of usable words: 32765 Word
Interrupt edge settings

Tirne constant setting of CPU input
COMO Port

COM1 Port

COMZ Port

(COM3 Port

2. Change any system register and click [OK] button.
The confirmation dialog box is displayed.

FPWIN GR? (=3

j" ‘:] Data will be written to the PLC. Continue?

L Yes || bz ||_ Careel I

3. Click the [Yes] button.

The information indicating system register writing is completed shows in the PLC.

n ¢ KEY POINTS

o Please change the system register No.0 in PROG. mode.
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8.5 Program block

8.5.1 Program block summary

In FPWIN GR7, programs can be divided into several program blocks (PB) for edition.

B Restrictions for program blocks (FP-XH)

Item Description

Max. number of PBs up to 256

Program step number of each No limit

B Execution sequence of PBs
e The PBs are executed as a program after being combined.

e Please describe only 1 ED instruction at the end of the main program. Programs before the
ED instruction will be executed circularly.

¢ Please set the secondary programs (interruption programs, subprograms) after the ED
instruction. "Match not established error" and "instruction position error" will be displayed in
case of incorrect sequence.

(&) _ (B
pe1 | [ I | v i
ez | P [ | .
CER | | » H—
Phn |-|— | | ................ .
P fter PB:
®@ Program block o Cga%:;&g errbs are

8-16



8.5 Program block

8.5.2 Change Sequence of PBs

The execution sequence of PBs can be altered freely after compiling the PBs. Explain it as
below assuming that the 3 PBs has been compiled.

\‘-—’-
* PROCEDURE

1. Double-click "Change execution order"” from the project tree.

Project tree
%o | DisplayP Type 1 =]
=] Project [Untitled]

E‘”Eifﬂ PLC[FP-¥H MBMN16T]
PoLap Swstemn register
.. % Positioning table
4| 10 comment list
= Block comment: list

£ Program block (PB-12 steps)

B0 Scan execution type
e 0 1t PRI (2 steps)

------ g Change execution order

The "Change PB Execution Order" dialog box is displayed.

Change The Program Block (PB) Execution Order

Mo,

2
3

PE narme

PEZ
PE3

Type

Scan execution kype

Scan execution kype
Scan execution bype

Attributes

==l

2. Select the PB for which the execution sequence is to be changed, click the

[Up] or [Down] button.
3. Click the [Yes] button.

The name of the PB is displayed on the project tree according to the changed

execution.
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Setting of Position Control Parameters

9.1 Axis Allocation for Use

9.1.1 Settings in Configurator PM7

Assign all channels to be used and their usage via the FPWIN GR7. The following steps are

performed with the Configurator PM7 that has be

en started as a premise.

=
¢ PROCEDURE

1. Select "Options"—"Positioning Table Settings" from the menu bar. Or
double-click the "Positioning table" from the project tree.

The "Configurator PM7" configuration menu is started.

H! Untitled - Configurator PM7
File Edit ¥iew Onlne Debug feds Settings Options Help

DE 7 BRed MY e doe?

Communications destination: Home |Pogition unit: pulse |Speed unit pulse / =

Table number | Operation pattern | Control method | ¥ axiz (1) ma. | fAcceleratio.. | Acceleration .. | Deceleration . ‘ Target 5. ‘ Dwell time £ ms) | fu
1 E: End point [ lhcrement 0 L Linear 100 100 1000 0
p E: End paint [ Ihcrement 0 L Linear 100 ] 1000 0
3 E: End point [ Ihcrement 0 L Linear 100 ] 1000 0
L) E: End point [ Ihcrement 0 L Linear 100 o0 1000 0

2. Select "Axis Settings"—"Change Axis" from the menu bar.

The dialog box of for setting of the axis to be used appears.

Axis setfings @

Switch the wirtual axes

Use the virtual axes:  |V-fAxis 1 through W-fxis 2 |

The virtual axis settings will be enabled after writing PLG and

re—turning on the power of it.
Select axis

v Axis 1 W Axiz2 W bxiz 3 W Axisd

W Axiz B Wi 7 [

Pleaze gelect ah axis to use.

QK Cancel |

3. When using the virtual axes for the synchronous control, select from the

drop-down list.

When selecting V-Axis 1, "Axis 8" changes to "V-Axis 1". When selecting V-Axis 1
through V-Axis 2, "Axis 7" changes to "V-Axis 1", and "Axis 8" changes to "V-Axis
2"

Select the axis to be used and click [OK].

The dialog box for setting interpolation operation group appears.




9.1 Axis Allocation for Use

5. For performing the interpolation control, drag the icon of each axis to be
allocated for interpolation to the interpolation group field.

The figure below shows the cases when axis 1 and axis 2 are assigned to the

interpolation operation group.

Interpeolation operation group settings

e

Az 3

Independent

s

Az 4

¥k

—fxis |

i

~fxis?

s

6. Click the [OK] button.

The confirmation message is displayed.

Configurator PM7

The axis will be changed, Continue?

attributes have changed will be initialized.)

! * ({Data other than the parameter settings for the axis whose

7. Confirm the change and click [Yes].

Create the data table tab respectively according to the set group.

19 E: End point
20 E: End point

I Iherem.. 0
I Thcrem... 0

100
100

100
100

1000
1000

L: Linear
L: Linear

[0 ] Virtusl taxis /5 Wirtual 2xis 7 A1 L0xis 7 3Axis /% 8Axis J BRxie /% bxis /

¢ KEY POINTS

o After setting the interpolation group, settings for the movements of the X-
axis, Y-axis or Z-axis and the interpolation operations will be added to the
data table and displayed on the tab as group [A] and [B].

e Virtual axes and slave axes under synchronized control cannot be set to the

interpolation operation groups.

The master axis of the synchronous control can be set as the interpolation

group.

o When changing the setting of "use of virtual axes", restart the power supply
after writing to the PLC. The set information will be reflected.

e Press x to close during the edition to cancel and exit.




Setting of Position Control Parameters

9.2 Parameter settings

9.21 Parameter Settings in Configurator PM7

The parameters common to various controls such as command unit, origin input, logic of limit
input and stop time, and the parameters relating to home return and JOG operation are
assigned by Configurator PM7. The following steps are performed with the Configurator PM7
that has been started as a premise.

=
¢ PROCEDURE

1. Select "Axis Settings"—"Parameter Settings" from the menu bar.

The dialog box of "Parameter Settings" appears.

Pararmeter settings s
V- fxis 1 V- fxiz? fAxis 1 [A] fixiz 2 [A] -

Unit setting P-pulze Ppulze Ppulze P:pulze
Mumber of pulses per revolution 1 1 1 1
Movement per revalution 1 1 1 1
Glockwisefcounterclockwise direction settine | ———— |  —=77—=== 0: Glackwise positive 0: Glockwise positive
L= e S A — N: Disabled M: Digabled
Limit switch connection | "7, | TTTTTTo & Btandard & Btandard
Software limit {Positionineg control} N Dizabled M Disabled N Digabled M: Dizabled
Software limit (Home return) N: Digabled M Disabled N: Digabled N: Digabled
Saftware limit (J0G operation) N: Dizabled M Dizabled M: Dizabled M: Dizabled
Software limit upper limit valug 1073741823 1073741823 10737418238 1073741823
Software limit lower limit value -1073741823 -1073741823 -1073741823 - 1073741623
Bucciliary output mode N: Mot uged M: Mot used M: Mot used M: Mot used
Auxiliary output on time (ms) 10 10 10 10
Auxiliary output delay ratio (%) 0 0 i} 0
Gompletion width (pulsey | | 10 10
Monitor error — Torque judgment | TToUee—— | TTTTTIo N: Dizabled M: Dizabled
Monitor ervor — Torque judement valued® | ————— | o 5000 R000 | |

[ —] ]
mpecify axis units. a
Please zelect fram the following
Ppulze, Mum [Min 0.1, Mum [Min 1] Zinch [Min 0.00001] Linch [Min 0.0001] Crdeeree [Min 0.1], D:deeree [Min 1]

QK I Cancel | Copy axis ‘ Tnitialize | |

2. Set the necessary parameters according to the purpose and press [OK].

After displaying the message "Updating data display", the screen returns to the
base screen of Configurator PM7.

3. Select "File"—"Apply Settings" from the menu bar.

The parameters set in Configurator PM7 are applied as the project data being
edited.

¢ KEY POINTS

e Closing the window with the X mark during editing the "Parameter settings"
dialog cancels and stops the operation.

e To save parameters as a file, select "File" > "Save Setting".
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9.2 Parameter settings

9.2.2 Parameter setting items

Parameter Name Description Related
Page
Specify the unit of each axis. Select from the following items.
Unit setting P:pulse, M:um [Min 0.1], M:um [Min 1], lL:inch [Min 0.00001], l:inch
[Min 0.0001], D:degree [Min 0.1], D:degree [Min 1]
Numbgr of pulses per Pulses per rotation of the motor (Default: 1) pulse
revolution
Movement per revolution | Movement per rotation of the motor (note 1)
Pulse output rotatin CW+ : set to CW in the +direction of elapsed value Zv-i?hCF?(?vszr
direction CCW+ :setto CCW in the +direction of elapsed value Turned On
Set whether to enable or disable the limit switch. Select from the
Limit switch following items.
A: Enabled, N: Disabled
Set the connections of the + direction limit switch and - direction limit
Limit switch connection switch. Select from the following items.
S: Standard, R: Reverse connection
Soft ware limit
(Positioning control) Set whether to enable or disable the software limit in positioning
Soft ware limit (Home control. Select from the following items.
return) A: Enabled, N: Disabled
Soft ware limit (JOG 17.2 Software
operation) Limit
Software limit upper limit | \When starting the data in which the current position exceeds this value
value in operation, an error occurs. For performing infinite rotation, set the
Software limit upper limit | Poth software limits to 0.
value Setting range: -2,147,482,624-2,147,482,624
Set the timing when auxiliary output contact turns ON and the output
timing of auxiliary output code. In With mode, auxiliary output is
Auxiliary outout mode reflected in operation. In Delay mode, auxiliary output is reflected
ry outp when the table moves by the amount of the delay ratio (%) to the total
movement amount. Select from the following items.
N: Not use, W: With mode, D: Delay mode
” - - - - - 17.3 Auxiliary
Auxiliary output on time Set the time period that auxiliary output contact is ON. Outout
(ms) Setting range: 0-255 (Default: 10) ms P
Set the delay reatio (ratio of current movement amount to the total
Auxiliary outout dela movement amount) for using Delay mode. Auxiliary output is reflected
ratio (O/Q; P Y when the movement amount passes over the delay ratio after starting
° positioning operation.
Setting range: 0-100 (Default: 0) %
. . ) . 17.11
. . Specify the width of the completion of command operation. .
Completion width (pulse) | getting range: 0-2,147,482,624 (Default: 10) pulse (D)gﬁfg?g”nal

(Note 1): Only set when units are set to um, inch or degree. .

B ¢ KEY POINTS

¢ In the control unit, as the direction of movement, the direction for increase of
elapsed value is set to CW, and the direction for decrease of elapsed value is
set to CCW. Therefore, limit input is limit + in the CW direction and limit—in the
CCW direction.
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Setting of Position Control Parameters

from the following items.
0: Limit (-) direction, 1: Limit (+) direction

Home return - Return
acceleration time (ms)

Home return - Return
deceleration time (ms)

Set the acceleration time or return time when performing the home
return. At the beginning of the home return, accelerates for the
specified acceleration time, decelerates for the specified deceleration
time after the proximity input and changes to the creep speed.
Setting range: 0-10000 (Default: 100) ms

Home return - Return
traget speed

Set the target speed when performing the home return. When there
is no proximity input after starting the home return, accelerates to the
target speed.

Setting range: 1-2,147,482,624

Home return - Return
creep speed

Set the speed to search the home position after the proximity input.
Setting range: 1-2,147,482,624

Home return - Home
coordinates

The coordinate specified for the coordinate origin is registered as the
origin after the completion of the home return.

Setting range: -2,147,482,624-2,147,482,624 (Default: 0)

Parameter Name Description Related
Page
This is the setting to announce errors or warnings by setting
Monitor error - Torque judgement values for the torque command values of motors
judgment controlled by AMP of each axis. Select from the following items.
N: Disabled, E: Enabled (Error), W: Enabled (Warning)
Moni This judgement value is not set in AMP, and used only for monitoring 17.10
onitor error - Torque it | Monitor
judgment value (%) monitor va ue§. . E
Judg Setting range: 0.0-500.0 (Default: 500) % rror
— ; , , (Torque /
This is the setting to announce errors or warnings by setting Actual
Monitor error - Judge judgement values for the actual speed of motors controlled by AMP Speed
the actual speed of each axis. Select from the following items. Judgement)
N: Disabled, E: Enabled (Error), W: Enabled (Warning)
Monitor error - Acutal This judgement value is not set in AMP, and used only for monitoring
speed judgemnet value monitor values.
(rpm) Setting range: 0-5000 (Default: 5000) rpm
Set the pattern of home return. Select from the following items.
0: DOG method 1 (based on front-end + Z phase), 1: DOG method 2
Home return - Return (based on front-end), 2: DOG method 3 (based on back-end + Z
setting code phase), 3: Limit method 1 (limit signal + Z phase), 4: Limit method 2
(limit signal), 5: Z-phase method 1, 7: Stop-on-contact 2 (stop-on-
contact + Z phase), 8: Data set method
Set the torque value for using the stop-on-contact method for home
Home return - Stop-on- return. It is regarded as a criterion for judging the home return once
contact torque value the torque value of the AMP exceeded this set value by the stop-on-
(%) contact.
Setting range: 0-5000 (Default: 100) %
Set the judgement time for using the stop-on-contact method for
Home return - Stop-on- home return. The position when this set time elapses after the AMP
contact judgment time torque value exceeds the stop-on-contact torque is regarded as a
(ms) decision criterion for the home return by the stop-on-contact method.
Setting range: 0-10000 (Default: 100) ms
Set the operation direction of home return. The limit (-) direction 14.1 Type of
H means the decreasing direction of elapsed values. The limit (+) y
ome return - Return directi h h L Home
direction irection means the increasing direction of elapsed values. Select Return
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Parameter Name Description Related
Page

JOG operation - Set the; acceleration/deceleratioq mgthod when performing the JOG

Acceleration/deceleration opel_’atlon. Select fr.om the foIIovylng items.

method 0: L|near_acceIeratlon/fieceleratlon, 1: S-shaped
acceleration/deceleration

JOG operation - JOG Set the acceleration time or deceleration time when performing the

acceleration time (ms) JOG operation. At the beginning of the JOG operation, accelerates 13.1 Setting
for the specified acceleration time, decelerates for specified ana

JOG operation - JOG
deceleration time (ms)

deceleration time when the starting contact (I/O) of the JOG
operation turns off, and stops.
Setting range: 0-10000 (Default: 100) ms

Operation of
JOG

Operation
Set the target speed for performing the JOG operation. After starting
the JOG operation, accelerates to the target speed by a specified
JOG operation - JOG acceleration operation while the starting contact (I/O) of the JOG
target speed operation is on. After reaching the target speed, the operation is
performed at the target speed.
Setting range: 1-2,147,482,624
E When the emergency stop is requested by 1/O, the deceleration
mergency stop S lete in this deceleration ti
deceleration time (ms) operation is Cf)mp ete in this e<.:e eration time.
Setting range: 0-10000 (Default: 100) ms 16.1 Types
- . The deceleration operation is complete in this deceleration time at and
Limit stop deceleration the ti  limit inout Setti f
time (ms) e time of limit input. ettings o
Setting range: 0-10000 (Default: 100) ms Stop
. When an error occurs, the deceleration operation is complete in this Function
Error stop deceleration o
time (ms) decgleratlon time.
Setting range: 0-10000 (Default: 100) ms
Set the acceleration/deceleration method when performing the J
J point - Operation point control. Select from the following items.
setting code 0: Linear acceleration/deceleration, 1: S-shaped
acceleration/deceleration
J-point - Acceleration 11 -1_-5
time (ms) Set the acceleration time when performing the J point control. Settmg_and
- - ; . . Operation of
J-point - Deceleration Setting range: 0-10000 (Default: 100) ms J-point
time (ms) Control
Set the target speed when performing the J point control. After
. starting the J point control, it reaches the target speed in the
J-point - Target speed S
acceleration time.
Setting range: 1-2,147,482,624 (Default: 1000)
Select from the channels whose pulse input application is set to
Pulsar operation setting "Pulsar". Select from the following items.
code 0: Pulsar input CH1, 1: Pulsar input CH2, 2: Pulsar input CH3, 3:
Pulsar input CH4
Set the pulsar input method. Select from the following items.
Pulsar input method 0: Standard operation, 1: Speed restriction (pulse hold), 2: Speed 15.2 Setting
restriction (time hold) and
Pulsar operation ratio Set the pulsar operation ratio numerator by multiplying the input (F?pleration of
ulsar

numerator

Pulsar operation ratio
denominator

pulse train from the pulsar by (the pulsar operation ratio numerator) /
(the pulsar operation ratio denominator) to obtain the number of
AMP movement pulses.

Setting range: 1-32767 (Default: 1)

Pulsar operation
maximum speed

Set the pulsar operation maximum speed.
Setting range: 0-2,147,482,624 (Default: 0)
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Setting of Position Control Parameters

9.3 Synchronous Parameter / Cam Pattern Settings

9.3.1 Synchronization parameter settings

Parameters required for synchronous control are set via the Configurator PM7. The following
steps are performed with the Configurator PM7 that has been started as a premise.

=
¢ PROCEDURE

Select "Axis Setting"—"Synchronization Parameter Setting" from the menu

bar.

The dialog box of "Synchronization Parameter Settings" appears.

Pleaze select from the following.
MNo synchronous master, Axis | fxie 2 Axis 3, Axis 4, Axis 6 Axis 6 Axis 7. Axis 8, Virtual Axis 1 Virtual Axis 2 Pulse input CHI, Pulse input CH2 Pulse input GH3, Pul

Cancel

| copyais |

Synchronous parameter settings @
fixis 1 [A] fixis 2 [A] Axis 3 Axis 4 1=
uick mave Select synchronous master axis MNo synchronous master | Mo synchronous master | No synchronous master | Mo synchronous master ||
Daceleration stop methad Linear d Linear d Linear d Linear deceleration |
Deceleration stop time 100 100 100 100
Select master axis Electronic gear operation settings Not use Not use Not use Not use |
Gear ratio numerator 1 1 1 1
i Gear ratio denominator 1 1 1 1
~ Gear ratio change time 1 1 1 1
\_'.’ Clutch operation settings Mot use Mot use Mot use Mot use |
- Clutch on trigeer type 10 clutch on request 10 cluich on request 10 cluich on request 10 cluich on request 1
i Edee selection Lewvel Lewel Lewel Lewvel (=
< Method Direct Direct Direct Direct |
2 Slip method Specify slip time Specify slip time Specify slip time Specify slip time i
i Slip time 1 1 1 1
Slip curve selection Linear Linear Linear Linear |
My ‘ GClutch off trieser type /0 clutch off request |40 clutch off request | 140 clutch off request |10 clutch off request |1
— Edee selection Digable Digable Digable Digable |
Phase ratio ] ] ] 0 ~ |
T | o]
Select the axis and master axis 1o synchronize E

bitialize |

Set the necessary parameters according to the purpose and press [OK].

Select "File" > "Apply Setting” from the menu bar.

The parameters set in Configurator PM7 are applied as the project data being

edited.

¢ KEY POINTS

In the case of synchronous control, basic parameters related to I/O operate
according to "9.2 Parameter settings”.

Closing the window with the X mark during editing the "Synchronous
parameter settings" dialog cancels and stops the operation.

To save parameters as a file, select "File" > "Save Setting”.
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9.3 Synchronous Parameter / Cam Pattern Settings

9.3.2 Cam Pattern Settings

Use the Configurator PM7 to allocate the electronic cam setting. The following steps are
performed with the Configurator PM7 that has been started as a premise.

1‘/
* PROCEDURE

1. Select "Axis Setting"—"Cam pattern Setting" from the menu bar.

The dialog box for cam pattern settings appears.

T Carn pattern settings = ==
File Cam Interval
[Displacement]  [Speed] [Acceleration]  [Jerk]
Resoluti 1024 Mumber of cams  [16 Number of settable oo
M that can be set adjustment data VAN r .~ VAN r
Cam
100%
Add
0%
-100%
(R “terval numbe Start phase (%] End phase (%)  isplacement (%] Cam curve [ =]

Cancel

2. Set the necessary parameters according to the purpose and press [OK].
Select "File"—"Apply Setting" from the menu bar.

The parameters set in Configurator PM7 are applied as the project data being
edited.

* REFERENCE

For setting of synchronous control parameters, please refer to "Chapter 12 Automatic
Operation (Synchronous Control)".

B ¢ KEY POINTS

e The saved parameters can be read on the Configurator PM7.

o During synchronous control, basic input and output parameters will also
operate according to "9.2 Parameter settings".




Setting of Position Control Parameters

9.4 Creating Positioning Data Table

9.4.1 Structure of the position control data table

The Position Control Data table are assigned via the Configurator PM7. The following steps
are performed with the Configurator PM7 that has been started as a premise.

B |nitial display of the Configurator PM7
e The form is assigned by each axis to set data tables.

-

M Untitled - Configurator PM7
File Edit View Online Debug Axis Settings Options  Help
@ B % By g BB B R

Communications destination: Home |Pozition unit: pulze |Speed unit: pulse /s

Table number Operation pattern | Gontrol method | Hoaxis (1) mo.. | Acoeleratio.. | Acoceleration .| De
1 E: End paint I Increment 0 L Linear 100
2 E: End point I Increment 0 L: Linear 100
3 E: End point I Increment 0 L Linear 100
i E: End paint I Increment 0 L Linear 100

B Setting items

Parameter Description
Name

Select any one of the following operation patterns.

E-Point: trapezoid control of 1 data table

Operation pattern C-Point: continuous trapezoid control E-point is specified at the end of C-point control.
P-Point: continuous speed change control. E-point is specified at the end of P-point control.
J-point: speed change) E-point is specified at the end of J-point control.

Control method Select any one of the increment and the absolute values.

X-axis movement Enter the movement of the X-axis. The movement unit system is specified via parameter
amount setting.

Acceleration/
deceleration Select the acceleration/deceleration method.
method

Acceleration time

Set the acceleration time. Set the unit to ms.
(ms)

Deceleration time

Set the deceleration time. Set the unit to ms.
(ms)

Target speed Set the target speed. Set the units to pps, pm/s, inch/s and rev/s.

Set the time from the completion of the positioning instruction in the E-point control until the
Dwell time (ms) operation done flag turns ON. The dwell time is the waiting time between data tables in the
C-point control. In P-point control, the dwell time is ignored.

Set the auxiliary output code. When auxiliary output is enabled in parameter settings, the

Auxiliary output auxiliary output code set here will be outputted.

Comments Any comment can be inputted in the data tables.

(Note 1): Details of parameter settings are displayed in the navigation bar.

(Note 2): When the interpolation control is selected, items like interpolation, Y-axis and Z-axis movements, X-axis
auxiliary point, Y-axis auxiliary point, Z-axis auxiliary point and interpolation speed will also display.
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9.4 Creating Positioning Data Table

9.4.2 Select type of position control data setting area

The position control data setting areas are classified into the 600-point standard area and the
89-point extension area with the features shown in the following table. Please use this
function according to the applications.

B Comparison between the standard area and the extension area

Item Standard area Extension area
Position control data table | 56 patg tables 89 Data tables
number
Data table No. 1-600 10001-10089
Position control
parameters
are set via the Optional Optional
Configurator PM7 (note
1)
Optional

N The set data will be downloaded to the
Position control data control unit along with programs and
are set via the other file data. The position control data | Unavailable
Configurator PM7 (note will be calculated to make the
2) operations available to start when the

power is turned on or the control unit
enters the RUN mode.

Optional Optional
Position control data

Send the data to the area of positioning Send the data to the area of positioning
are set by user program

memory via user program to send memory via user program to make the
(Note 2) request for recalculation and make the operations available to start.
operations available to start. Recalculation request is not required.

Compared with using the extension

area, starting by presetting the position Compared with using the standard

Characteristics control data via the Configurator PM7 is area, starting _by setting the po_smon
control data via user program is faster.
faster.
Applications where position control data | Applications where position control data
Usage like movement and target speed are change with the results of PLC

preset. operation.

(Note 1): Position control parameters mean JOG operation and home return conditions, limit input logic, deceleration
time upon stop, etc.

(Note 2): Position control parameters mean movement, target speed, acceleration/deceleration time, running mode
and other individual position control operation information.

B Reconstruction calculation of standard area

After altering the position control data area with user program, reconstruction calculation
(recalculation) is required. If no recalculation is conducted after altering the position control
data tables with program, the position control data tables with operate as before the altering.
The recalculation should follow the steps below.

1. Change the position control data table on the positioning memory
2. Set the recalculation signal (Y1107) of the 1/0 area to ON

3. Confirm the recalculation signal (X1107) of the I/O area and start any operation
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9.4.3 Data table No. and position control startup

¢ The data table No. of the Configurator PM7 is specified via the F386 PSET instruction in the
user program.

o After specifying the axis No. and data table No. with the F386 PSET instruction, when the
corresponding position control starting point of is ON, execute control according to the
settings in the data table.

RO Y1 120 ..............................................
—| |—( DF ) O Servo ON
Axis 1 servq
Servo ON ON request
R1 Y1130
— < DF ) O Servo OFF
Axis 1 servo
Servo OFF OFF request|
X1100 X1104 X1230 X1180 X1120 R10 - e
| | | | ] | ] M art enable
o I/I I/I 1 1 ] [ condition
estabITilgrll(ment Tool Axis 1 Axis1 Axis 1 Start enable
annunciation operation error oonnecthn servo lock flag
R2 confirmation _ .
— | DF ) [ F386PSET | KO Ki | Specify axis no.
o - and table no.
Position Axis no. Table no.
control start
R2 R10  X1130 Y1140
—| I—( DF ) I I I/I S Positioning start
Position Start enable Axis 1 g':monin
control start flag BUSY gta t 9
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9.4 Creating Positioning Data Table

9.44 Running Mode and Data table

¢ Multiple data tables are used when the position control method is P-point control (speed
change control), C-point control (continuance point control) or J-point control (JOG position
control).

¢ When executing such controls, the data tables will be continuously created in the
Configurator PM7, and select "E-point Control" for the operation pattern for the final data
table.

¢ Specify the starting data table No. of each control in the program.

Eg.) During P-point control (speed change control)

Create 3 position control data tables and select "E: End Point" for the final data table. In
addition, start the initial data table No. from the user program.

Speed 4 )
f [pps] P point control
P pointé P point E point
table { table table \ - Time
T T t [ms]
Table number Cperation pattern | Contral method | Hoaxiz (17 mo.. | Acceleratio..
1 P: Paz= point I Tncrement AO000 L Linear
2 P: Paz= point I Increment 100000 L Linear
3 E: End point I Increment anoan L Linear

¢ REFERENCE

For control details, please refer to "Chapter 11 Automatic Operation (Position
Control)".
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9.5 Saving and Managing Files

9.5.1 File Type

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

Operation of
File name Extension | Application Configurator
PM7

Save parameters set by the Configurator PM7

FPWIN GRY project fpx together with programs and system registers as part Apply Settings

file of project data.

) Save parameters set by Configurator PM7 as files. .
]E)onflgurator PM7 .pm7r The saved data can also be reused in multiple units Save Settllng
ile and projects. Read Setting
csyV file sV Export parameters set by Configurator PM7 in csv Export to CSV

format. They can be used for checking parameters.

9.5.2 Saving Parameters as Part of Project File

Parameters set by Configurator PM7 can be saved as part of project data. The following
procedure is explained on the condition that the Configurator PM7 has already started.

=
¢ PROCEDURE

1. Select "File" > "Apply Setting" from the menu bar.

A confirmation message box is displayed.
2. Press the [Yes] button.
Parameters are saved as part of the project data being edited on the FPWIN GR?7.
3. Select "File" > "Exit" from the menu bar.
It returns to the base screen of FPWIN GRY.
4. Select "Project" > "Save As" from the FPWIN GR7 menu bar.
The "Save As" dialog box is displayed.
5. Enter a saving destination and file name, and press [Save] button.

The parameters are saved as a FPWIN GRY7 project file (extension (.fpx)).




9.5 Saving and Managing Files

9.5.3 Saving Parameters as Parameter File

Parameters set by Configurator PM7 can be saved as a file. The following procedure is
explained on the condition that the Configurator PM7 has already started.

1‘/
* PROCEDURE

1. Select "File" > "Save Settings" from the menu bar.

The "Save As" dialog box is displayed.
2. Enter the save path and file name, and press [Save].

Parameter information and position control data table information are saved as
files with an extension (.pm7r).

n ¢ KEY POINTS

o The files saved by the above operations contain the information on all
parameters and positioning tables set on the Configurator PM7. The
information can be read by selecting "File" > "Read Setting" of the
Configurator PM7 menu.
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9.5.4 Exporting Parameters to CSV Files

The information on set parameters and positioning tables can be exported in csv format. It is
possible to open the csv files and check the settings of each parameter and positioning table.

-
¢ PROCEDURE

1. Select "File" > "Export to CSV" from the menu bar.

The "Export to CSV" dialog box is displayed.

Export to CSV (=3
Destination folder D:¥ Select...
Output filename |Sample
Pulze input settings data |SampIeLJ:SV
Parameter settings data |Samp|BPcSv
Pozitioning data 1fxiz |Samplelssv
Svnhchranization parameters |Samp|eScsv
Cam pattern |SampIeOJ:sv
oF Cancel|

2. Enter afile name, and press the [OK] button.

CSV files with given file names are saved for each parameter.
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10.1 Check on Settings

10.1.1 Data Check of Parameters

The following procedure is explained on the condition that the Configurator PM7 has already
started.

=
¢ PROCEDURE

1. Select "Debug" —"Check Parameters and Data Values" from the menu bar.

A message box will be displayed to show the check result. If there is an error in
the settings for the positioning data tables, an error message will appear and the
cursor will move to the corresponding error position.

Configurator PM7 =

(&¥& An error was found in the following location,

@7 Table Mo. 1: Target speed
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10.1 Check on Settings

10.1.2 Comparison of Parameter information

It is possible to compare information on parameters being edited with information saved in the
Configurator PM7. The following procedure is explained on the condition that the Configurator
PM7 has already started.

.
* PROCEDURE

1. Select "Debug"” — "Verify"—"File" or "PLC" from the menu bar.

After selecting the file, the "Select a file to verify" dialog box appears. After
selecting PLC, the parameters being edited and configuration information saved
in the PLC can be compared in Configurator PM7, and then the results are
displayed.

2. Select the file from the "Select a file to verify"” dialog box and click the [OK]
button.

Compare the parameters being edited and configuration information saved in the
PLC in Configurator PM7, and then display the results.

werification result @

Tareet: |Home

—Werification content

Comments associated with positioning settings data are not
targeted for verification

= DL
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10.2 Transfer of parameters

10.2.1 Download by FPWN GR7

¢ Information on parameters that have been set is transferred as part of project information to
the control unit along with programs and system registers. The following steps are performed
with the Configurator PM7 that has been started as a premise.

N
* PROCEDURE

1.
2.

Select "File"—"Exit" from the Configurator PM7 menu bar.

"Setting data will be applied. Are you sure you want to proceed?" After a
message appears, click [Yes (Y)].

The parameters set on the Configurator PM7 are applied to the project being
edited, and the screen returns to the base screen of the FPWIN GR7.

Select "Online"—"Download to PLC" (Entire Project) from the menu bar.

A confirmation message dialog box is displayed.

FPWIN GRY 2

Destination Home

| Comrunication Sekkings. .. | ‘ Specify Station Mo, ...

! i Download project to the PLC?

Press the [Yes] button.

Downloading the project is executed. A message dialog box to confirm whether to
switch the mode or not is displayed.

Press the [Yes] or [No] button.

Press [Yes] to change to the RUN mode. [Press [No] to continue the PROG.
mode. When changing the RUN mode, the configuration information is valid in the
unit, and the test run using I/O signals or the Configurator PM7 can be performed.

Select "Options"—"Positioning Table Settings” from the menu bar.

Configurator PM7 is started. Select [Online]—[Data Monitor], [Status Display],
[Tool Operation] to enter the status available to execute different menus of the
unit.
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10.2 Transfer of parameters

10.2.2 Download by Configurator PM7

In the case of FP-XH M8N Control Unit, parameters and information data can be downloaded
or uploaded on the Configurator PM7. The following procedure is explained on the condition
that the Configurator PM7 has already started.

1‘/
* PROCEDURE

1. Select "File" > "Write PLC" from the menu bar of the Configurator PM7.

A confirmation message box is displayed.
Configuratar PM [==3a]

Destination Home

f b Write o PLC will be executed? Are vou sure you want to
\ ! proceed?

— (The wirtual axis settings iz enabled after re—turning on the
poveer of PLG)

2. Press the [Yes] button.

The positioning parameters are downloaded to the control unit. A message dialog
box to confirm whether to switch the mode or not is displayed.

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

Press [Yes] to change to the RUN mode. Press [No] to continue the PROG. mode.
When changing the RUN mode, the configuration information is valid in the unit,
and the test run using I/O signals or the Configurator PM7 can be performed.

4. Select "Options™ > Positioning Table Settings" in the menu bar.

The Configurator PM7 is activated. Select [Online] > [Data monitor] > [Status
display] > [Tool operation] so that each menu items of the unit will be available.

B ¢ KEY POINTS

e When the download is performed on the Configurator PM7, the positioning
parameters saved in the F-ROM of the control unit will also be overwritten.
Save the projects as files as necessary.
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10.3 Monitoring on Configurator PM7

10.3.1 Status Monitor

The connection state of each axis and input state of external terminals can be monitored. The
following procedure is explained on the condition that Configurator PM7 has already started.

A /
* PROCEDURE

1. Select "Online" — "Status Display" from the menu bar.

The “Status monitor” dialog box is displayed.

Status monitor

| Madel I FP-XH RTEX 8-#xiz Tvpe

| ficie [Group] | = ficis 1 | ficis 1 | frcis |

Connection status

Brand name

Az 3

| Amp madel code | |MADHT150SMA1 [MADHT1505NAT |

| Motor model code | | msMESAzZG1s | MSMESAZGS |

Statuz dizplay

I Out of range I Out of ranee _

External terminal input monitor

Completion width

S e
o | ovoror [ NGEORE e |

Help

Home position proccimity I ———————— I OFF I OFF I ————————
R I o
i [ e

< I O
Firmware version 1.00
Hardware version 1.00
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10.3 Monitoring on Configurator PM7

B Monitoring items

Item Description Related page
Model Displays the model name of the FP-XH M8N Control Unit.
Axis [Group] Indicates the axis numbers. For interpolation axes, the group names are
P also displayed such as [A], [B], [C] and [D].
Displays the state whether the network is established or not, and whether
c . the communication between the control unit and servo amplifiers are
onnection
status perofmred properly or not. o
"Connected" (green): The communication is performed.
"Not connected” (gray): The communication is not performed.
Brand name
AMP model Displyas the servo amplifiers, motors' brand names, AMP model codes
code
and motor model codes.
Motor model
code

Status display

Displays the servo-locked/free state.

servo free "Lock" (green): Indicates that the servo is locked.
"Free" (gray): Indicates that the servo is free.
Displays the operation state of each axis.
Status "Operating“ (green): The motor is running.
"Stopped" (gray): The motor stops.
R " (gray): No motor is connected.
Displays the state whether the deviation counter is in the imposition range
Completion or not.
width

"Within range" (green): It is in the imposition state.
"Out of range" (gray): It is not in the imposition state.

External input terminal monitor

Home position

Displays the input state of the near home and limit inputs connected to the

proximity servo amplifiers.
"Home position proximity" (green): The near home input is ON (valid).
Limit + "Limit +" (green): The limit + input is ON (valid).
"Limit -" (green): The limit + input is ON (valid).
Limit - "OFF" (gray): The above inputs are OFF (invalid).
Firmware
version Displays the firmware version and, hardware version of the FP-XH M8N
Hardware Control Unit and motion control part.
version

The input logics of the near home, limit + and limit - inputs depend on the settings of servo amplifiers.
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10.3.2 Data Monitor

The connection state of each axis and input state of external terminals can be monitored. The
following procedure is explained on the condition that Configurator PM7 has already started.

-
¢ PROCEDURE

1.

Select "Online" — "Data Monitor" from the menu bar.

The “Data monitor” dialog box is displayed.

X8

Data monitar
Axiz [Group] V- Az Biziz 1 fixiz 2 Aixiz 3
Svnchronous master axiz | Master | ———————— | ———————— | W-fixiz ]
Svnchronized output | ———————— | ———————— | ———————— |Gear + Glutch + Gam
Syhchronous state | Synchronous | fsynchronous | Asynchronous | Synchronous
Table number executing | n | 0 | 1 | I
Auxiliary output code | 1] | 0 | 0 | 0
Amp current value (Pulze) | -43305 | 5578 | 112 | -1
Unit conversion current value | -43305 pulse | 5578 pulse | 112 pulse | -1 pulse
Torque commandi¥) | ———————— | 1.2 | il | -0.1
fictual speed (rpm) | - | o o 0
Deviation | ———————— | -1 | 1 | 1
fxiz state | Operating | Stopped IW
Error code | | ooooo-gon0 | ————-
Clear errors | Clear errors | Clear errors |
Warnine code mnni-EB010 | ________ | ________
Cilear warning | Cilear warning | Cilear warning | Cilear warning |
< | ol

10-8




10.3 Monitoring on Configurator PM7

B Item monitoring

Unit conversion
current value

amplifier.

It returns 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.

Item Description Related Page
When set as the master axis, "Main Station" will be displayed.
Svnchronous When set as the slave axis, the master axis based on such axis will be
Y : displayed. E.g.) When axis-2 is set to be a slave following axis-1 as the
master axis " . e : . . -
main station, "axis-1" will be displayed in the line of axis-2".
Axes not used for synchronized control will be displayed as [-------- ].
Displays the synchronous running function set to the slave axis. 12.1
Gear, clutch, cam Synchronous
Synchronize Gear+Clutch, Gear+Cam, Clutch+Cam Control
output Gear-+Clutch+Cam
Axes not used for master axis and synchronized control will be displayed
as [-——1]
:‘,t);?echronous Displays the set status (synchronous/non-synchronous) of each axis.
Table number . " 9.4 .C.rea?“”g
A No. of data tables being executed or executed by position control data Positioning
executing
Data Table
Auxiliary output When auxiliary output is enabled, the output codes are outputted within 17.3 Auxiliary
code the scope of 0-65536. Output
Amp current Displays the feedback pulse value of the servo amplifier. It returns to "0"
value on the completion of home return. 174
Displays the feedback pulse value after the unit conversion of the servo Coordinate

17.5 Current
Value Update

Warning code

Click [Clear warning] to clear the warning.

Torque o Monitors the torque command value of the servo amplifier. 17.10 Monitor
command (%) Error (Torque /
Actual Speed
ﬁgt#]?l speed Monitors the actual speed of the servo amplifier. Judgement)
Deviation Monitors the deviation between the current position managed in the I;L‘Jigti;s'tlon
control unit and the AMP current position fed back from the AMP. . .
Simple Monitor
Displays the operation state of each axis.
. "Operating" (green): The motor is running.
Axis state "Stopped" (gray): The motor stops.
"Error" (red): An error occurs.
Error code The latest error code is displayed in case of an error. 19.3 Table of
Click [Clear errors] to remove the error. Error Codes
The latest warning code is displayed in case of a warning. 19.4 Table of

Warning Codes

* NOTES

e Click [Clear errors] to clear the error upon recoverable error of the control

unit.

e Click [Clear warning] to clear the warning upon warning of the control unit.
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10.4 Tool Operation

10.4.1 Tool Operation Function

¢ You can perform commissioning with the Configurator PM7 before actually starting the user
program.

¢ Be sure to save the settings and download the project to the control unit before starting the
tool operation of the positioning unit.

¢ The following procedure is explained on the condition that the Configurator PM7 has already
started.

R
* PROCEDURE

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

The “Tool Operation” dialog box is displayed.

Toal operation ==

Tool operation in progress

[ Erid R

Positioning...

wJog Operation

|
Home Return \
|
|
|

Teaching

Exit \

B Types of tool operation

Item Description

Servo ON/OFF Controls servo ON/OFF of each axis.

A home return is performed to the home of the machine coordinates according to the

Home return e
specified parameter.

Positioning Moves from the start table number according to the set contents of the positioning table.

The specified axis can be moved to the specified direction at the specified speed while the

JOG operation . .
operation command is on.

Controls the axis manually like JOG operation, and reflects the resulting positioning address

Teaching on the data editing screen.

E’KEYPOINTS

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

e Operation requests with I/O signals will be disabled while the positioning
unit is in tool operation.

e If any communication error occurs during the tool operation, the control
unit will detect the error and stop automatically.

e If the previous tool operation did not finish properly due to a
communication error, etc., the tool operation mode will be cancelled
forcibly when the next tool operation starts.
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10.4 Tool Operation

10.4.2 Servo ON/OFF with Tool Operation Function

The following procedure is explained on the condition that the Configurator PM7 has already

started.

1‘/
* PROCEDURE

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

The “Tool Operation” dialog box is displayed.
2. Select "Servo ON/OFF" from the "Tool Operation" dialog box.
The “Servo ON/OFF” dialog box is displayed.

Servo OM/OFF

fxis 1
Axiz 2
fixiz 3
Axis 4
fxis b
Az
fxis 7

Toal operation in progress Cloze

OFF
OFF
OFF
OFF
OFF
OFF
OFF

Change OMADFF
Change ON/OFF
Change ON/OFF
Change ONAOFF
Change OMIFF
Change OHADFF

3. Press the [ON/OFF] button of any axis.
The Servo ON/Servo OFF status is switched.

Servo OM,/OFF

Axiz 1
fxis 2
fixiz 3
Az 4
fxis
fiviz B
fxis 7

Tool operation in proeress Cloze

ON
ON
ON
ON
OFF
QFF
OFF

23

Change ONAOFF
Change ONAOFF
Change ONADFF
Change OMADFF
Change ONAOFF
Change ONAOFF
Change ONAOFF

4. Confirm the Servo ON/OFF of any axis and press the [Close] button.

It returns to the “Tool Operation” dialog box.

ﬂ ¢ KEY POINTS

o If the servo ON/OFF has been controlled using ladder programs, the servo-
lock or servo-free state before the start of the tool operation is kept and the
operation shifts to the tool operation.

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

You can perform commissioning with the Configurator PM7 before actually starting the user
program. The following procedure is explained on the condition that the Configurator PM7 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” is displayed.

Tool operation - Jog operation @

Tool aperation in progress

fixiz [Group] W= fiz 1 Axis 2 fxiz 3
Swnchronous master axie | Master | ———————— ‘ ———————— | W-bxigd
Swnchronized output | ———————— | ———————— ‘ ———————— | Gear + Clutch + Gam
Swnchronous state | Swnchronous | Azvnchronous ‘ Azynchronaus | Swnchronaus

Chanee Sync:hronization| Chanege Synchronization| Chanege Synchronization| Chanee synchronization|

Gurrent value [ 0| 1008 | 7] 1

Current value update | Current value update | Current value update | Current value update |

Unit | pulse | pulse ‘ pulse | pulse
Jog tarest speed [ 1000 | 1000 | 1000 | 1000
Change Chanee Change Change
+ | H + i + +

JOG
Axig state | Stopped | Operating ‘ Stopped
Errar code [ [ = [ = | ooooo-Esoon

Clear errors | Clear errors | Clear errors | Clear errors |

Warning code | ******** | ******** ‘ ******** | ********

CGlear warning | CGlear warning | Clear warning | Clear warning |

< | [
Speed Rate | 100 % | Exit |

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

It executes JOG operation.

4. Press [Exit] button to terminate the JOG operation.

B’KEYPOINTS

e This dialog box cannot be closed during the operation.
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10.4 Tool Operation

B Dialog box items

Item Description Related Page
When set as the master axis, "Master" will be displayed.

Svnchronous When set as the slave axis, the master axis based on such axis will be

m);ster axis displayed. E.g.) When the axis 2 is set to be a slave following the axis 1

as the master, "Axis 1" will be displayed in the line of Axis 2".
Axes not used for synchronized control will be displayed as [-------- ].

Synchronized
output

Displays the synchronous running function set to the slave axis.

Gear, clutch, cam

Gear+Clutch, Gear+Cam, Clutch+Cam

Gear+Clutch+Cam

Axes not used for master axis and synchronized control will be displayed

Synchronous
state

Displays the set status (synchronous/non-synchronous) of each axis.
Pressing the "Change synchronization" button switches the state between
Synchronous and Asynchronous.

121
Synchronous
Control

Current value

Monitors the feedback values of various axes after unit conversion. Press
the [Update Current Value] button to display the value input dialog box,
which allows change of the current value.

17.5 Current
Value Update

Displays the unit of the position command of each axis set in parameter

Unit settings.
JOG target Monitors and displays the target speed of JOG operation. Click the 13.1 Setting
speed [Change] button to change the target speed of JOG operation. and Operation
JOG [+] Click the [+] button to execute JOG forward running. of JOG
JOG [] Click the [-] button to execute JOG backward running. Operation
Displays the operation state of each axis.
. "Operating" (green): The motor is running.
Axis state "Stopped" (gray): The motor stops.
"Error" (red): An error occurs.
The latest error code is displayed in case of an error. 19.3 Table of
Error code If a recoverable error occurs in the control, click the [Clear errors] button ’

to clear the error.

Error Codes

Warning code

The latest warning code is displayed in case of a warning.
Click [Clear warning] to clear the warning.

19.4 Table of
Warning Codes

Speed rate

It allows setting the target speed of JOG operation of different axes set in
parameter settings as 100% to specify the speed multiplier operation.
Click the [Speed Rate] button to display the value input dialog box.
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10.4.4 Home Return by Tool Operation Function

¢ When the power is turned on, the coordinates of the control unit do not coincide with those of
the machine position. Execute a home return before starting positioning.

¢ You can perform commissioning with the Configurator PM7 before actually starting the user
program..

¢ The following procedure is explained on the condition that the Configurator PM7 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 - Return to home position " dialog box is displayed.
Tool operation - Return to horme position @
Tool operation in progress
fixiz [Group] W-fxis 1 Axiz 1 fiis 2 Axiz 3
Synchronous master axis | Master | ******** | ******** | Wiz
Synchronized output | ******** | ******** | ******** | Gear + Clutch + Gam
Synchronous state | Synchronous | Agynchronous | Azynchronous | Synchronous
Chanes synchronization| Chanege synchronization| Change synchrnnizat\on| Chanes synchronization|
Current value | 0 | an2 | 14 | 2
ame position coordinate| ome position coordinate| ome position coordinate| ame position coordinate|
Unit | pulze | pulze | pulze | pulze
Home return mode | Data et method | Dog method 1 | Dog method 1 | Dog methad 1
Start | ey Start | Start |
Axiz state | Stopped | Operating | Stopped
Error code | [ T | ooooo-Esoon
Clear errors | Clear errors | Glear errors | Clear errors |
Warnine code | ———————— | -------- | ———————— | ————————
Clear warning | Clear warning | Clear warnine | Clear warning |
< | ol
Speed Rate | 00 % \ Exit |
3. Click the [Start] button of the axis to be subject home return.
It executes home return.
4. Press [Exit] button to terminate the home return operation.
¢ KEY POINTS
e This dialog box cannot be closed during the operation.
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10.4 Tool Operation

B Dialog box items

Item Description Related Page
When set as the master axis, "Master" will be displayed.

Svnchronous When set as the slave axis, the master axis based on such axis will be

m);ster axis displayed. E.g.) When the axis 2 is set to be a slave following the axis 1

as the master, "Axis 1" will be displayed in the line of Axis 2".
Axes not used for synchronized control will be displayed as [-------- ].

Displays the synchronous running function set to the slave axis.

Gear, clutch, cam 152'1 h
Synchronized Gear+ Clutch, Gear+Cam, Clutch+Cam C)(;rr\](t:rorlonous
output Gear-+Clutch+Cam
Axes not used for master axis and synchronized control will be displayed
as [-——1]
Svnchronous Displays the set status (synchronous/non-synchronous) of each axis.
Y Pressing the "Change synchronization" button switches the state between
state
Synchronous and Asynchronous.
Displays the current value of the axes after unit conversion. Click [Home 174 .
Coordinate

Current value

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

17.5 Current
Value Update

Unit

Displays the unit of the position command of each axis set in parameter
settings.

Home return
mode

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

14.1 Type of
Home Return

Start/stop

Executes Start/Stop operation of origin

-Click the [Start] button to execute home return, and the button name is
changed to [Stop].

-Press the [Stop] button to execute deceleration stop, and the button
name is changed to [Stop].

Axis state

Displays the operation state of each axis.
"Operating" (green): The motor is running.
"Stopped" (gray): The motor stops.
"Error" (red): An error occurs.

Error code

The latest error code is displayed in case of an error. If a recoverable error
occurs in the control, click the [Clear errors] button to clear the error.

19.3 Table of
Error Codes

Warning code

The latest warning code is displayed in case of a warning.
Click [Clear warning] to clear the warning.

19.4 Table of
Warning Codes

Speed rate

It allows setting the target speed of home return of different axes set in
parameter settings as 100% to specify the speed multiplier operation.
Click the [Speed rate] button to display the value input dialog box.
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10.4.5 Positioning by Tool Operation Function

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

operates properly.

-
¢ PROCEDURE

1.

The “Tool Operation” dialog box is displayed.

Select "Online" — "Tool Operation” from the menu bar.

Select "Positioning" from the "Tool Operation" dialog box.

The “Tool operation — Positioning” dialog box is displayed.

Tool operation - Positioning

Tool operation in progress
iz [Group]
Synchronous master axis
Synchronized output
Synchronous state
Current value

Uit

Table number executing

Start table number

Axis state

Error code

Warning code

Speed Rate

W-fixig 1 Aiz 1 Az 2 Az 3
| Mazter | ———————— | -------- | Wiz |
| -------- | ———————— | -------- | Gear + Clutch + Gam
| Synchronous | Azynchronous | Azynchronous | Synchranous

Chanee Synchmnizatiun| Chanee Synchrunizatiun| Chanee Synchrunizatiun| Chanee Synchrumzatiun‘

0

[ 119325 |

9

[ -1

Current value update | Current value update | Current value update | Current value update ‘

| pulze

| pulse |

pulze | pulse
o | I — —
| il il il i
Change Change Chanee Change
Operation Stop Operation Ciperation
| Stopped | Operating | Stopped

Glear errors |

Clear errars

| ooooo-£2000

Glear errors ‘

Glear warning

Clear warning |

Glear warning

<

\ 100 %

Press the [Operation] button.

Enter the starting table number.

The starting table no. setting dialog box is displayed.

Positioning starts from the specified start table number.

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

Press [Exit] button to terminate the positioning operation.
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10.4 Tool Operation

B Dialog box items

Item Description Related Page
When set as the master axis, "Master" will be displayed.

Svnchronous When set as the slave axis, the master axis based on such axis will be

m);ster axis displayed. E.g.) When the axis 2 is set to be a slave following the axis 1 as

the master, "Axis 1" will be displayed in the line of Axis 2".
Axes not used for synchronized control will be displayed as [-------- ].

Synchronized
output

Displays the synchronous running function set to the slave axis.

Gear, clutch, cam

Gear+Clutch, Gear+Cam, Clutch+Cam

Gear+ Clutch+Cam

Axes not used for master axis and synchronized control will be displayed

Synchronous
state

Displays the set status (synchronous/non-synchronous) of each axis.
Pressing the "Change synchronization" button switches the state between
Synchronous and Asynchronous.

121
Synchronous
Control

Current value

Monitors the feedback values of the axes after unit conversion. Click the
[Current value update] button to display the value input dialog box, which
allows to update the current value.

17.5 Current
Value Update

Unit Displays the unit of the command of each axis set in parameter settings.
l’)?:cl:eljt?:énber Displays the table number during the operation or when it completes. 9.4 Creating
— Positioning
Start table Start table No. of position control Data Table
number Click the [Change] button to change the start table no. .
Operates/stops operation of position control
* Click the [Operation] button to execute position control, and the button
Operation/Stop name is changed to [Stop].
* Press the [Stop] button to execute deceleration stop, and the button
name is changed to [Operation).
Displays the operation state of each axis.
. "Operating" (green): The motor is running.
Axis status "Stopped" (gray): The motor stops.
"Error" (red): An error occurs.
Error code The latest error code is displayed in case of an error. If a recoverable error | 19.3 Table of
occurs in the control, click the [Clear errors] button to clear the error Error Codes
The latest warning code is displayed in case of a warning. 19.4 Table of

Warning code

Click [Clear warning] to clear the warning.

Warning Codes

Speed rate

It allows setting the target speed of JOG operation of different axes set in
parameter settings as 100% to specify the speed multiplier operation.
Click the [Speed Rate] button to display the value input dialog box.
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¢ KEY POINTS

For the positioning operation, the setting data should be downloaded to the
control unit in advance. The operations after the starting table number vary
depending on operation patterns.

The positioning operation of the interpolation group starts and stops the
axis with the smalles number in the group. In the case of the tool operation
function, the positioning operation starts by pressing the "Operate” button
of any axes, however, a warning message is displayed when the "Operate”
button other than that for the smallest axis number is pressed.

This dialog box cannot be closed during the operation.

When conditions are changed during the tool operation, the positioning
memory will be updated temporarily and the operation will be performed,
however, the changed conditions will not be reflected in the configuration
data written in the control unit. Therefore, when the mode is changed to the
RUN mode again, the unit will start based on the configuration data
downloaded to the control unit.
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10.4 Tool Operation

10.4.6 Teaching by Tool Operation Function

Activate each axis manually by the tool operation, and register the positioning addresses
where each axis stops as the point data.

\‘/
* PROCEDURE

1.

Select "Online" — "Tool Operation” from the menu bar.
The “Tool Operation” dialog box is displayed.
Select "Teaching" from the Tool Operation dialog box.

The “Tool operation — Teaching” dialog box is displayed.

Tool operation - Teaching @

Tool operation in progress

fixis [Group] W-fxisl fixizs 1 Pz 2 fixiz 3
Synchronous master axis | Mazter | ******** | ******** | W-fiis
Synchronized output | ———————— | ———————— | ———————— | Gear + Clutch + Gam
Synchronous state | Synchranaus | Azynchronous | Agynchronous | Swnchronous

Change synchronization| Change synchronizatinn| Change synchromzation| Change synchronization‘

Current value | 1] | RINES | ] | -1
Current value update | Current value update | Current value update | Current value update ‘
Unit | pulze | pulze | pulze | pulze
Joe tareet zpesd [ 1000 | 1000 | 1000 | 1000
Change Change Ghanee Chanee
68 + | + i + +

Table number [ 1] 1] 1] 1

Teaching | Teaching | Teaching | Teaching ‘
Axig state | Stopped | Operating | Stopped

Error cods [ [ = [ ——— | ooooo-Eso00
Clear errors | Clear errors | Clear errors | Clear errors ‘

Warnine code | ———————— | ———————— | -------- | --------

Clear warning | Clear warning | Clear warning | Clear warning ‘
| | ol
Speed Rate | 0% | Exit |

Stop at the positioning point by the JOG operation.
Press the [Teaching] button.

Enter the table number where the desired positioning information is
registered, and click the [OK] button.

The current value is registered for the amount of movement of the table number
specified. Also, if the axis that the teaching operation is performed is an
interpolation axis, the current value is registered for the movement amount of the
equivalent coordinate in the interpolation group.

Press [Exit] button to terminate the teaching operation.
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B Dialog box items

Item Description Related
Page
When set as the master axis, "Master" will be displayed.
Synchronous When set as the slave axis, the master axis based on such axis will _be
master axis displayed. E.g.)_ When_ the axis 2is se_t to be_a slave f_oIIowmg the axis 1 as
the master, "Axis 1" will be displayed in the line of Axis 2".
Axes not used for synchronized control will be displayed as [-------- i
Displays the synchronous running function set to the slave axis.
Gear, clutch, cam 12.1
Synchronized Gear+Clutch, Gear+Cam, Clutch-+Cam glérr‘]‘t:r*:;lonous

output

Gear+ Clutch+Cam
Axes not used for master axis and synchronized control will be displayed as

Synchronous
state

Displays the set status (synchronous/non-synchronous) of each axis.
Pressing the "Change synchronization" button switches the state between
Synchronous and Asynchronous.

Current value

Monitors the feedback values of the axes after unit conversion. Click the
[Current value update] button to display the value input dialog box, which
allows to update the current value.

17.5 Current
Value Update

Unit Displays the unit of the command of each axis set in parameter settings.
JOG target Monitors and displays the target speed of JOG operation. 131 Settin
speed Click the [Change] button to change the target speed of JOG operation. ’ 9
and Operation
JOG [+] Click the [+] button to execute JOG forward running. of JOG
JOG [] Click the [-] button to execute JOG backward running. Operation
Displays the table no. of teaching an press the [Teaching] button to change 9.4 grea}tlng
Table no. h ’ Positioning
the data table No. of teaching and register the current value.
Data Table
Displays the operation state of each axis.
. "Operating" (green): The motor is running.
Axis state "Stopped" (gray): The motor stops.
"Error" (red): An error occurs.
The latest error code is displayed in case of an error. 19 3 Table of
Error code If a recoverable error occurs in the control, click the [Clear errors] button to )
Error Codes
clear the error.
. - . . 19.4 Table of
Warning code The latest warning code is displayed in case of a warning. Warning
Click [Clear warning] to clear the warning. Codes

Speed rate

It allows setting the target speed of home return of different axes set in
parameter settings as 100% to specify the speed multiplier operation. Click
the [Speed Rate] button to display the value input dialog box.

R’KEYPOINTS

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

e The result of the teaching becomes effective once the tool operation quits
and the setting data is downloaded to the control unit.

e This dialog box cannot be closed during the operation.
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10.5 Monitoring Current Value with Program

10.5 Monitoring Current Value with Program

10.5.1 Current Value Area

¢ They are stored as 2-word 32-bit data in the axis information area of positioning memory.

o The elapsed value area will be reset when the power supply turns off. It will be held when
switching the mode from RUN to PROG.

B Counting range of the elapsed value (current value) area
Division Range

Independent

. -2,147,482,624~2,147,482,624
axis control

Interpolation

A -8,388,608-+8,388,607
axis control

10.5.2 Reading of the current value

Perform reading according to the reading instruction for the [F384 PTBLR] position control
parameters.

H Instruction Format

RO
i—{|—|F384PTBLR| st [s2] n [ D

Operand | Settings Specify reading of the elapsed value area

HA1 Specify the axis information area of axis 1

H101 Specify the axis information area of axis 2

H201 Specify the axis information area of axis 3

H301 Specify the axis information area of axis 4

S1 Specify the axis number and H401 Specify the axis information area of axis 5
positioning memory area

H501 Specify the axis information area of axis 6

Specify the axis information area of axis 7 (or

He01 virtual)
H701 Specify the axis information area of axis 8 (or
virtual)
. H3C Current value (Pulse)
s2 Saves the starting address of the . .
positioning memory (offset address) H3E Unit converted into the current value
(pulse/um/inch/degree)
n Read the number of words K2 Specify the word 2
D Save the operation memory of the read Specify any memory.

data
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Transfer to Unit and

Commissioning

B Sample program

It represents the situation when axis-4 elapsed value (current value) is read into the data

registers DT300-DT301. For details about the instructions, please refer to "Chapter 18
Instruction Reference".

RO
i—{ ——— F3s4 PTBLR] H301 [ H3c | k2 [DT300

B Current value and unit converted into the current value

Offset Address

Description

H3C

Unit: Pulse

The current value based on the mechanical origin and is saved in the unit of pulse. reset to

"0" upon home return. The value will not be updated even if the Update Current Value
function is executed.

H3E

Unit: pulse/um/inch/degree

Saves the current value based on the electrical origin. Save the value converted to the
selected unit system (pulse, um, inch and degree) in the setting area of different axes. After
home return, the values set as the coordinate origin will be saved. It will be reset to "0"
when the value saved in the coordinate origin is "0". This area will be updated when using
the Update Current Value function.
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Automatic Operation (Position Control)

11.1 Basic Operations

11.1.1 Position Control Method

B Operation pattern

A: Available)

Name

Timing charts

Actions and Purposes

Repe-
tition

Interpo-
lation

E-point
Control

[Hz]

t[ms]

® Moving to the end point is called "E-
point Control".

® Use this method for the 1-speed
acceleration and deceleration control.

P-point
Control

[Hz]

[Hz]

t[ms]

t[ms]

® Controlling via the pass point is
called "P-point Control".

® Use this method for the 2-speed
acceleration and deceleration control.

® When the P-point control is started, it
will be switched to the E-point control
after the pulse output is performed
based on the specified movement
amount.

C-point
Control

fHz]

f[Hz]

® Controlling via the continuance point
is called "C-point Control".

® Use this method for two continuous
1-speed position controls
corresponding to the target speed,
acceleration and deceleration time.

® The time switching to the E-point
control from the C-point control is
specified as the dwell time.




11.1 Basic Operations

Name | Timing Charts Actions and Purposes Eﬁgﬁ' :::gr':o'
No Speed Change ® Controlling via the speed point (JOG
2 ) Operation Point) is called "J-point
! Control".
| ® Perform control at the set speed
3 \‘ £ after startup.
| ® Start the position control when the J-
J-point > point position control contact is in ON.
Control Speed Change ® Change speed when the J-point - -
@ speed change flag is set
flHz]
| D @ Position control contact of
1 Point J
3 E @ Speed change flag of Point J
t[ms]

m Selection of the position control operation pattern
Select the position control operation pattern with the Configurator PM7.

¢ Enter the mode in 1 line of the E-point control.

¢ During continuous input of data tables with P point control, C point control and J point control,
executes combined input to make the final data table adopt E-point control.

P2 Untitled - Configurator PM7
File Edit Wew Online Debug Axis Settings Options Help
B %P Red BN doe| R

CGommunications destination: Home |Pozition unit: pulze |Speed unit: pulse /' =

Table number Operation pattern | Control method | H axiz (1) mo.. | Acceleratio.. | Acceleration .. | Deceleration ti..| Target s.| Dwell time .. | Auxiliary... [
1 P: Pazs point I Ihorement BOOOD  L: Linear a0 100 200000 I} ]
2 P: Pazs paint I Thorement 100000 L: Linear 100 100 annoon I} ]
3 E: End paint I Increment 0000 L: Linear 100 100 100000 0 ]
4 G Continuance p.. I Ihcrement ROOOD  L: Linear 100 100 s0000 0 ]
1] P: Pazz point I Increment 20000 L: Linear 100 100 100000 0 ]
fi E: End paint I Increment 10000 L: Linear 100 100 200000 0 ]
7 J: Speed point I Increment 0 L Linear 100 100 1nooo I} ]
] E: End paint I Increment 100000 L: Linear 100 100 200000 I} ]
9 E: End paint I Ihorement 0 L Linear 100 100 1000 I} ]

n ¢ KEY POINTS

¢ When using P: passing point, C: continuance point, J: the next line of the
speed point is not selected and E: end point, detect the self-diagnostic error.

B Setting the J-point control
¢ Only select the "Increment" with the J-point control.

¢ Set the changed target speed in the dialog box of the position control parameters for the
speed change with the J-point control.




Automatic Operation (Position Control)

11.1.2 Setting and Operation of E-point Control

The following example is explained with the independent axis control of axis-1. Set the

movement amount as the increment mode and the unit as pulse.

Mobile station

10000 pulse

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< -

Drive shaft r 3|
[/ I IITITITTIT ///IL JV/// [ 7777

(- Pole) (+ Pole)
B Settings
Item Setting Example

Operation pattern E: end point
Control method I: increment
X-axis movement amount 10,000 pulse
Acceleration/deceleration method L: linear
Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms
Target speed 10000 pps

B Operation diagram

10000 pulses

100

t [ms]

flpps] A
10000
100
Positioning start contact Y1140 [_I
BUSY flag X1130
Operation done flag X1140
Current value |20000 W

XX

30000

B Operation of each contact

e The BUSY flag (X1130), which indicates that the motor is running, will turn ON when the
positioning control starts, and it will turn OFF when the operation completes.

¢ The operation done flag (X1140), 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 pulse operation starts. The flag will turn ON after the unit
transmits a reference for the target position.




11.1 Basic Operations

11.1.3 Setting and Operation of P-point Control

The following example is explained with the independent axis control of axis-1. Set the
movement amount as the increment mode and the unit as pulse.

Mobile station 18000 pulse
[ ]
|: Drive shaft [ ] :|
(- Pole) (+ Pole)
B Settings
Setting Example
Item
Table 1 Table 2 Table 3
Operation pattern P: Passing Point P: Passing Point E: end point
Control method I: increment I: increment I: increment
X-axis movement amount 5,000 pulse 10,000 pulse 3,000 pulse
Acceleration/deceleration e e e
L: linear L: linear L: linear
method
Acceleration time (ms) 100 ms 200 ms 30 ms
Deceleration time (ms) 10 ms 20 ms 150 ms
Target speed 10,000 pps 20,000 pps 5,000 pps

H Operation diagram

f[pps] A

20000

10000

5000
Table 1 Table 2 Table 3
5000 10000 3000
pulses pulses pulses

100 200 150 150 t [ms]
Positioning start contact Y1140 _I-—l

BUSY flag X1130

Operation done flag X1140

Current value (20000 M 38000

W Operation of each contact

e The BUSY flag (X1130), which indicates that the motor is running, will turn ON when the
positioning control starts, and it will turn OFF when the operation completes.

o The operation done flag (X1140), 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,
JOGoperation, home return, or pulsar operation starts. The flag will turn ON after the unit
transmits a reference for the target position.
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11.1.4 Setting and Operation of C-point Control

The following example is explained with the independent axis control of axis-1. Set the
movement amount as the increment mode and the unit as pulse.

Mobile station 18000 pulse
[ ]
|: Drive shaft I: ] :|
(- Pole) (+ Pole)

B Settings
Position control data and parameters are set via the tool software. Unit set to pulse
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
X-axis movement amount 5,000 pulse 10,000 pulse 3,000 pulse
Acceleration/deceleration o e "
L: linear L: linear L: linear
method
Acceleration time (ms) 100 ms 200 ms 30 ms
Deceleration time (ms) 10 ms 20 ms 150 ms
Target speed 10,000 pps 20,000 pps 5,000 pps
B Operation diagram
f [pps] A
20000
10000
Table 1 Table 2 Table 3 5000
5000 10000 3000
pulses pulses pulses
100 -0~ _’;0—432 ~ 150 t[ms]
Positioning start contact Y1140 |-—|
BUSY flag X1130
Operation done flag X1140
Current value ﬂw W 38000

B Operation of each contact

e The BUSY flag (X1130), which indicates that the motor is running, will turn ON when the
positioning control starts, and it will turn OFF when the operation completes.

¢ The operation done flag (X1140), 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 pulsar operation starts. The flag will turn ON after the unit
transmits a reference for the target position.




11.1 Basic Operations

11.1.5 Setting and Operation of J-point Control

J-point control operates at the target speed from the operation start to the position control
start contact of J-point control is ON, and start the next position control when the J-point

control is ON.
B Settings
Setting Example
Item J-point
Data table 1 axis parameter Data table 2 Data table 3
settings
Operation pattern J: Speed Point — P: Passing Point E: end point
Control method I: increment — I: increment I: increment
X-axis movement 5,000 pulse - 10,000 pulse 3,000 pulse
amount
Acceleration/deceleration s s s
L: linear — L: linear L: linear
method
Acceleration time (ms) 100 ms — 200 ms 30 ms
Deceleration time (ms) 10 ms — 20 ms 150 ms
Target speed 10,000 pps — 20,000 pps 5,000 pps
J-point - running setting Linear

code acceleration/deceleration

J_-pomt - acceleration - 10 ms - -
time (ms)

J.-point - deceleration - 10 ms - -
time (ms)

J point target speed - 30,000 pps - -

n ¢ KEY POINTS

o Specify parameters in the position control data table at the beginning of
operation. Specify parameters upon speed change in the axis parameters

settings menu.

e The J-point control can only be used for the independent axis control. It can
not be used for the interpolation control.

¢ Please adopt the increment mode for the P-point control, C-point control and
E-point control after the J-point control.

o Execute the speed control with the J-point control, but the constant value
must be input at the target speed for the movement amount of the position

control.
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B Operation diagram

J-point
Table 1 |parameter| Table 2 Table 3

f[DDS]‘
30000

20000

10000

5000

100 10 20 150 150 t [ms]

—
Positioning start contact Y1140 —f—l

BUSY flag X1130

Operation done flag X1140

J point speed change contact Y1210

J point positioning start contact Y1220 f—l

B Operation of each contact
e The BUSY flag (X1130) is in ON at startup and then OFF at the end of operation.

e |t indicates that the action completion flag (X1140) is in ON at the end of operation, and has
been holden to any action from the next position control, JOG operation, home return and
pulsar operation for startup.

¢ The target speed is changed when the contact (Y1210) of the J-point speed change is in ON.
The speed change contact is valid in the pulse edge of OFF—ON.

e Start the position control action when starting points (Y 1220) of the J-point position control
are in ON.

B Actions with the speed change contact in ON during acceleration and deceleration

e Change speed during action of the J-point control, rather than during acceleration
(deceleration).

¢ When the speed change signal is in ON during acceleration (deceleration), first convert to
the constant speed status and then execute the speed change action.

— Invalid contact of
J-point speed

change




11.1 Basic Operations

11.1.6 Sample Program (E-point, P-point and C-point Control)

B Sample program

RO Y1120
—| I—( DF ) O Servo ON
Axis 1 servo
Servo ON ON request
R1 Y1130
— < DF) @ Servo OFF
Axis 1 SEIVO| el
Servo OFF OFF request
X1100 X1104 X1230 X1180 X1120 R10 - b
| | | | | | | M) art enable:
- 11 '/I 11 P condition
establfigri:ment Tool Axis 1 Axis 1 Axis 1 Start enable
annunciation operation error connechqn servo lock flag
R2 confimation . )
— < DF) [ F386PSET | KO | K1 |} Specify axis no.
o - and table no.
Position Axis no. Table no.
control start
R2 R10  X1130 Y1140
— < DoF)>— | 4 o Positioning start
Position Start enable Axis 1 glssitionin
control start flag BUSY sta it 9
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11.1.7 Sample Program (J-point Control)

B Sample program

RO Y1120
— < DF) O Servo ON
Axis 1 servo
Servo ON ON request
R1 Y1130
_| |_( DF ) @ Servo OFF
Axis 1 servo
Servo OFF OFF request
X1100 X1104 X1230 X1180 X1120 R10 G
| | | | | | | M) art enable
.. |/I |/I P P N condition
|_.|nk Tool Axis 1 Axis 1 Axis 1 Start enable |
establishment e ation error  connection servo lock flag
annunciation !
confirmation . .
R2 Specify axis no.
— | DF) [ FasePsET [ ko | K1 | and table no., and
Position Axis no. Table no. start positioning.
controlstart
R3 Y1210 -
_| |_( DF ) J-point speed
g A change
Speed Axis 1 J-pomt ..............................................
change start speed change
R4 Y1220 - v
_| |_( DF ) I\ J-point positioning
g o start
J_point AXiS 1 J-point ..............................................
positioning start positioning start
R2 R10  X1130 Y1140
—| l—( DF ) I I I/I O Positioning start
Position Start enab|e AXiS 1 AXlS 1 J—point ..............................................
control start flag BUSY positioning start
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11.1 Basic Operations

11.1.8 Programming Precautions

B Programming Precautions

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

o If any value such as a movement amount, acceleration time, deceleration time or target

speed is out of the specified range, a set value error will occur when the positioning control

starts.

e The start contact and flag number varies depending on the number of axes

B Operation at limit input

Conditions Direction Limit Status Operation
Forward Limit input (+): ON Not executable, Error occurs.
At each control rotation Limit input (-): ON Not executable, Error occurs.
start Reverse Limit input (+): ON Not executable, Error occurs.
rotation Limit input (-): ON Not executable, Error occurs.
) Forw_ard Limit input (+): ON Deceleration stop, Error occurs.
During each type rotation
of control
Revgrse Limit input (-): ON Deceleration stop, Error occurs.
rotation
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11.2 Interpolation Control

11.2.1 Interpolation Control Types

B Operation types

e Interpolation control includes 2-axis linear interpolation control, 2-axis circular interpolation
control, 3-axis linear interpolation control, and 3-axis spiral interpolation control. The
following methods are available to specify the operation of each interpolation control. Select
an appropriate method according to the application. The axes in the relation of interpolation
are called X-axis and Y-axis for the 2-axis interpolation, and are called X-axis, Y-axis, and Z-
axis for the 3-axis interpolation. X-, Y-, and Z-axes are automatically assigned in ascending
order of axis signal levels.

¢ In each type of interpolation control, the E-point control that uses one table, P-point control
and C-point control that uses multiple tables can be combined arbitrarily as positioning data.

o For example, using P-point control enables continuous interpolation control from 2-axis
linear control to 2-axis circular interpolation control. The acceleration time and deceleration
time can be specified individually. For P-point control and C-point control, an E point should
be set as the last table.

Center point assignment/CCW direction/
Z-axis feeding

Type Action designation mode Necessary data
2 axis linear Resultant speed assignment Resultant speed of the X-axis and Y-axis.
interpolation . . Speed of the long-axis (axis with longer
control Long-axis Speed Assignment moving distance)
Center point assignment/CW direction ?)((;?r)](tls and Y-axis coordinates of center
2 axis arc X-axis and Y-axis coordinates of center
interpolation Center point assignment/CCW direction ;
control point
. . . X-axis and Y-axis coordinates of passing
Passing point assignment .
point on the arc
3 axis linear Resultant speed assignment Resultant speed of the X-axis, Y-axis and Z-axis.
interpolation ) ) Speed of the long-axis (axis with longer
control Long-axis Speed Assignment moving distance)
Center point assignment/CW direction/X-axis feeding g(-)?r:(tls and Z-axis coordinates of center
Center point assignment/CCW direction/ Y-axis and Z-axis coordinates of center
X-axis feeding point
. . —— . . X-axis and Z-axis coordinates of center
Center point assignment/CW direction/Y-axis feeding point
Center point assignment/CCW direction/ X-axis and Z-axis coordinates of center
o Y-axis feeding point
3 axis spiral X-axis and Y-axis coordinates of center
interpolation Center point assignment/CW direction/Z-axis feeding point
control

X-axis and Y-axis coordinates of center
point

Passing point assignment/X-axis feeding

Y-axis and Z-axis coordinates of passing
point on the arc

Passing point assignment/Y-axis feeding

X-axis and Z-axis coordinates of passing
point on the arc

Passing point assignment/Z-axis feeding

X-axis and Y-axis coordinates of passing
point on the arc
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11.2 Interpolation Control

2-axis linear interpolation
(Composite speed specification)

(+) direction

Y axis The composite speed
can be specified.

(-) direction —
(-) direction

(+) direction
X axis

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

(+) direction
Y axis

----- ¢ '\\ The center position
: 3 can be specified.

(-) direction —
(-) direction

(+) direction
X axis

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

2-axis linear interpolation
(Long axis speed specification)

(+) direction

Y axis
The axis speed for
the axis to be a long
| axis can be
/ specified.
(-) direction — : 1 ~ (+) direction
(-) direction X axis

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

(+) direction
Y axis The center position can be specified.

(-) direction —
(-) direction

(+) direction
X axis

Y axis The pass point on an arc can be specified.

(-) direction ~ (+) direction

() direction X axis
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3-axis linear interpolation
(Composite speed specification)

(+) direction A Z axis

The composite speed
can be specified.

Y axis

) (+) direction
X axis -

(+) direction
3-axis linear interpolation
(Long axis speed specification)

(+) direction | Zaxis The axis speed for
the axis to be a long
axis can be
specified.

Y axis

. (+) direction
X axis

(+) direction

3-axis spiral interpolation (Center point specification/ 3-axis spiral interpolation (Center point specification/
CW direction/Z-axis movement) CCW direction/Z-axis movement)
(+) direction 4 Z axis (+) direction 4 Z axis
The center
position can be
specified.

The center
position can be
Y axis specified. N\ Y axis

(+) direction @ (+) direction

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

X axis

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

(+) direction 4 Z axis

Y axis

) (+) direction
X axis

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

The interpolation speed is the tangential
velocity of arc.

(Note): When the X-axis and Y-axis is the moving axes, each axis in the above diagram is replaced.
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11.2 Interpolation Control

11.2.2 Setting and Operation of 2-axis Linear Interpolation

The following example is explained with the execution of the E-point control. Set the X-axis as
axis-1, Y-axis as axis-2, movement amount as the increment mode and unit as pulse.

10,000 pulses

B Settings

Item Setting Example
Operation pattern E: end point
Interpolation operation 0: Linear (resultant speed)
Control method I: increment

X-axis movement amount 10,000 pulse
X-axis auxiliary point 0

Y-axis movement amount 5,000 pulse

Y-axis auxiliary point 0
Acceleration/deceleration method L: linear
Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms
Interpolation speed 10,000 pps
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B Operation diagram
f[pps]

Composite speed

10000

100 100 t [ms]

Positioning start contact of axis 1 Y1140 —I-—l

BUSY flag of axis 1 X1130

BUSY flag of axis 2 X1131

Operation done flag of axis 1 X1140

Operation done flag of axis 2 X1141

Current value of axis 1 ZOOOOW M 30000
Current value of axis 2 10000W W 15000

B Operation of each contact

¢ The 1st axis and 2nd axis BUSY flags (X1130 and X1131) indicating the state that a motor is
runnign will turn ON when the positioning control starts, and they will turn OFF when the
operation completes.

¢ The 1st axis and 2nd axis operation done flags (X1140 and X1141) indicating the state that
an operation completed will turn ON when the JOG operation is completed, and they will be
held until the next positioning control, JOG operation, home return, or pulsar operation starts.

B Programming precautions

¢ To start the interpolation control, trun ON the positioning start contact of the axis with the
smalles number in the same group.

¢ The values of the X-axis auxiliary point and Y-axis auxiliary point are invalid for the linear
interpolation.

e In the case of specifying long axis speed, the composite speed will be faster than the long
axis speed.

o If any value such as a movement amount, acceleration time, deceleration time or target
speed is out of the specified range, a set value error will occur when the positioning control
starts.

¢ The starting point and flag number vary with the axis number.
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11.2 Interpolation Control

11.2.3 Setting and Operation of 2-axis Circular Interpolation

The following example is explained with the execution of the E-point control. Set the X-axis as
axis-1, Y-axis as axis-2, movement amount as the increment mode and unit as pulse.

10,000 pulses

H Settings

Position control data and parameters are set via the tool software. Unit set to pulse
Item Setting Example

Operation pattern E: end point

Interpolation operation S: arc (center point/CW direction)
Control method I: increment

X-axis movement amount 0 pulse

X-axis auxiliary point 0 pulse

Y-axis movement amount 20,000 pulse

Y-axis auxiliary point 10,000 pulse
Acceleration/deceleration method | L: linear

Acceleration time (ms) 100 ms

Deceleration time (ms) 100 ms

Interpolation speed 10,000 pps
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B Operation diagram
flpps] A

Composite speed
10000

100 100 t [ms]

Positioning start contact of axis 1 Y1140 —[—l

BUSY flag of axis 1 X1130

BUSY flag of axis 2 X1131

Operation done flag of axis 1 X1140

Operation done flag of axis 2 X1141

Current value of axis 1 |20000 W 20000
Current value of axis 2 @W W 30000

B Operation of each contact

e The 1st axis and 2nd axis BUSY flags (X1130 and X1131) indicating the state that a motor is
runnign will turn ON when the positioning control starts, and they will turn OFF when the
operation completes.

¢ The 1st axis and 2nd axis operation done flags (X1140 and X1141) indicating the state that
an operation completed will turn ON when the JOG operation is completed, and they will be
held until the next positioning control, JOG operation, home return, or pulsar operation starts.

B Programming precautions

¢ To start the interpolation control, turn ON the positioning start contact of the axis with the
smallest number in the same group.

e In the case of the center point specification, the X-axis auxiliary point is the center point of X-
axis, and the Y-axis auxiliary point is the center point of Y-axis. In the case of the pass point,
each pass point is set as the pass point of X-axis and Y-axis.

¢ When the control method is increment, both the center point and pass point will be increment
coordinates from the start point.

¢ 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 will occur.

e In the case of the pass point method, when the start point, pass point, and operation done
point exist in the same straight line, an arc will not be comprised and an error will occur.

¢ In the case of specifying long axis speed, the composite speed will be faster than the long
axis speed.

o |f any value such as a movement amount, acceleration time, deceleration time or target
speed is out of the specified range, a set value error will occur when the positioning control
starts.

¢ The starting point and flag number vary with the axis number.
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11.2 Interpolation Control

11.2.4 Setting and Operation of 3-axis Linear Interpolation

The following example is explained with the execution of the E-point control. Set the X-axis as
axis-1, Y-axis as axis-2, Z-axis as axis-3, movement as the increment mode and unit as pulse.

Z-axis

5,000 pulses
T 20,000 pulses
Y-axis
X-axis
—
10,000 pulses

B Settings

Item Setting Example
Operation pattern E: end point
Interpolation operation 0: Linear (resultant speed)
Control method I: increment

X-axis movement amount 10,000 pulse

X-axis auxiliary point 0

Y-axis movement amount 5,000 pulse

Y-axis auxiliary point 0

Z-axis movement amount 20,000 pulse

Z-axis auxiliary point 0
Acceleration/deceleration method | L: linear

Acceleration time (ms) 100 ms

Deceleration time (ms) 100 ms

Interpolation speed 10,000 pps
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B Operation diagram
 [pps]

Composite speed

10000

100 100 t [ms]

Positioning start contact of axis 1 Y1140

BUSY flag of axis 1 X1130

BUSY flag of axis 2 X1131

BUSY flag of axis 3 X1132

Operation done flag of axis 1 X1140

Operation done flag of axis 2 X1141

Operation done flag of axis 3 X1142

Current value of axis 1 20000W
Current value of axis 2 10000W
Current value of axis 3 0 W

B Operation of each contact

e The 1st axis, 2nd axis, and 3rd axis BUSY flags (X1130, X1131 and X1132) indicating the
state that a motor is running will turn ON when the positioning control starts, and they will
turn OFF when the operation completes.

¢ The 1st axis, 2nd axis, and 3rd axis operation done flags (X1140, X1141 and X1142)
indicating the state that an operation completed will turn ON when the JOG operation is
completed, and they will be held until the next positioning control, JOG operation, home
return, or pulser operation starts.

30000

15000

20000

£22

B Programming precautions

¢ To start the interpolation control, turn ON the positioning start contact of the axis with the
smallest number in the same group.

¢ The values of the X-axis auxiliary point and Y-axis auxiliary point are invalid for the linear
interpolation.

e In the case of specifying long axis speed, the composite speed will be faster than the long
axis speed.

o If any value such as a movement amount, acceleration time, deceleration time or target
speed is out of the specified range, a set value error will occur when the positioning control
starts.

¢ The start contact and flag number varies depending on the number of axes and the
installation position of the unit.

¢ The starting point and flag number vary with the axis number.
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11.2 Interpolation Control

11.2.5 Setting and Operation of 3-axis Spiral Interpolation

The following example is explained with the execution of the E-point control. Set the X-axis as
axis-1, Y-axis as axis-2, Z-axis as axis-3, movement as the increment mode and unit as pulse.

Z-axis

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

20,000 pulses T 5,000 pulses
s — = 7)10,000 pulses
Y-axis %
X-axis

B Settings

Item Setting Example

Operation pattern E: end point

Interpolation operation E: spiral . o . .

(center point/CCW direction/Z-axis feeding)

Control method I: increment

X-axis movement amount 0 pulse

X-axis auxiliary point 0 pulse

Y-axis movement amount 20,000 pulse

Y-axis auxiliary point 10,000 pulse

Z-axis movement amount 5,000 pulse

Z-axis auxiliary point 0

Acceleration/deceleration method | L: linear

Acceleration time (ms) 100 ms

Deceleration time (ms) 100 ms

Interpolation speed 10,000 pps
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Automatic Operation (Position Control)

B Operation diagram
f[pps]

Composite speed

1000!

100 t [ms]

Positioning start contact of axis 1 Y1140 —[

BUSY flag of axis 1 X1130

BUSY flag of axis 2 X1131

BUSY flag of axis 3 X1132

Operation done flag of axis 1 X1140

Operation done flag of axis 2 X1141

Operation done flag of axis 3 X1142

Current value of axis 1 |20000 W W 20000
Current value of axis 2 | 10000 W 30000
Current value of axis 3 TW W 5000

B Operation of each contact

e The 1st axis, 2nd axis, and 3rd axis BUSY flags (X1130, X1131, and X1132) indicating the
state that a motor is running will turn ON when the positioning control starts, and they will
turn OFF when the operation completes.

¢ The 1st axis, 2nd axis, and 3rd axis operation done flags (X1140, X1141, and X1142)
indicating the state that an operation completed will turn ON when the JOG operation is
completed, and they will be held until the next positioning control, JOG operation, home
return, or pulser operation starts.

B Programming precautions

e For X-Y plane, in the case of the center point specification, the X-axis auxiliary point is the
center point of X-axis, and the Y-axis auxiliary point is the center point of Y-axis. In the case
of the pass point, each pass point is set as the pass point of X-axis and Y-axis. These
settings are the same for Y-Z plane and X-Z plane.

¢ \When the control method is increment, both the center point and pass point will be increment
coordinates from the start point.

¢ 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 will occur.

e In the case of the pass point method, when the start point, pass point, and operation done
point exist in the same straight line, an arc will not be comprised and an error will occur.

e In the case of specifying long axis speed, the composite speed will be faster than the long
axis speed.

¢ If any value such as a movement amount, acceleration time, deceleration time or target
speed is out of the specified range, a set value error will occur when the positioning control
starts.

¢ The starting point and flag number vary with the axis number.
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11.2 Interpolation Control

11.2.6 Sample Program (Interpolation Control)

3-axis interpolation control as the example.

B Sample program

RO
—{ < DF)

Y1120

Servo ON

R1
— = oF)

O_

Axis 1 Servo
ON request

Y1121
)

N\
Axis 2 Servo
ON request

Y1122

O_

Axis 3 Servo
ON request

Y1130

Servo OFF

X1100 X1104

X1230

O_

Axis 1 Servo
OFF request

Y1131
)

Servo ON

Ny
Axis 2 Servo
ON request

Y1132

X1180  X1120
| ] ||

O_

Axis 3 Servo
ON request

R10

— 1

Link Tool
establish  ope-
‘ment ation
annunciation

I/l
[
Axis 1
error

X1231

|| 1
Axis 1 ;
connection Axis 1
confimation SE€rvo lock
X1181  X1121

| | |

O_

Axis 1 start
enable flag

R11
)

Start enabled

I/ I
Axis 2
error

X1232

A1 11
AﬂrfnZeCﬁ L Axis 2
gnﬁn’nasu?on servo lock

X1182  X1122

| | | |

N\
Axis 2 start
enable flag

R12

I/ I
Axis 3
error

| [
Axs 3 Axis 3
connection
confimation S€™VO lock

O_

Axis 3 start
enable flag

R2
— | DF)
Position
control start

R2
—1 =P

R10
| ]

F 386 PSET

KO

condition

Specify axis no.

Kt |

R11 R12

X1130  X1131

V1

Axis no.

X1132

Table no.

Y1140
)

and table no., and
start positioning.

Position
control start

1T

Axis 1
start

enable
flag

1 I
Axis 2
start
enable
flag

1T

Axis 3
start

enable
flag

Axis 1

Axis 2

BUSY BUSY

Axis 3
BUSY

/
Axis 1
positioning
start

Positioning start
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Automatic Operation (Position Control)

11.3 Positioning Repeat Function

Positioning repeat function means to specify the times of repetition for continuous position
control at specified times.

The times of repetition is set in the position control repetitions area of each axis. The
repetitions can be specified within 2~254, or be set to 255 to indicate infinite repetitions.

B Overview of Positioning repeat function
The following figure shows repetition of the position control for 3 times.

When the dwell is set to 0 with the E-point control of the end position control, the control unit
processes E-point control as P-point control and repeats the position control for 3 times
without stopping the operation before ending the operation.

When the pause is set to a value other than 0 with the E-point control of the end position
control, the control unit processes E-point control as C-point control and pause according to
the set dwell time of pause before executing position control again.

The operation is ended after repetitions of position control for 3 times.

—>§—§<— Dwell time —4—34— Dwell time

11-24



11.3 Positioning Repeat Function

B Position control repetitions settings area (memory area no.0: common area)

In this area, it is allowed to set the times of repetitions from the position control start by axis.
The control unit will start repeating the position control that is started for the set times before
ending the operation. The times of repetition will change to the initial value at the end of the

operation.
PO - Initial | Setting | ,, .
memory Name Description value | Ranae Unit
offset address 9
H108 P05|t|on|ng.repeat
count of axis 1
H109 Posmonlng_repeat
count of axis 2
H10A P05|t|on|ng.repeat
count of axis 3
H10B Positioning repeat Saves the times of repetition from
count of axis 4 the no. of the position control start
Positioning repeat data table to the E-point. If set to . .
H10C count of a)g(is 5‘,) 255 the operation will be repgated 0 0-255 Times
— infinitely before the operation is
H10D Posmonlng_repeat stopped.
count of axis 6
Positioning repeat
H10E count of axis 7 (or
virtual)
Positioning repeat
H10F count of axis 8 (or

virtual)
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Automatic Operation (Position Control)

B Stop processing in the repetitive operation of position control

During repetitions of position control, if deceleration stop is executed, the following operations
will occur.

e When E-point control is repeated (Dwell time : 0 ms)

When the control unit detects the deceleration stop, it will stop after performing the repetitive
position control N+2 times.

Repetition times N-1 N N+1 N+2
/ E E E E \
Deceleration stop request t Stop completionT

Deceleration stop |
request signal

Busy L
—

Operation completion

e When continuously executing multiple position control data tables

When the control unit detects the deceleration stop, it will stop after performing the repetitive
position control N+1 times.

Repetition times N-1 N N+1

/PPl P | E

Deceleration stop request t Stop completionT

Deceleration stop |
request signal

Busy

Operation completion
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11.3 Positioning Repeat Function

11.3.1 Setting and Operation of Repeat Operation

The following example is explained with the independent axis control. Set the movement

amount as the increment mode and the unit as pulse.

54000 pulse
(18000 x 3)

Table

Ball screw H
L/ i

/////////////////////:|

(-) side (+) side
B Settings
Setting Example
Item
Table 1 Table 2 Table 3
Operation pattern P: Passing Point P: Passing Point E: end point
Control method I: increment I: increment I: increment
X-axis movement amount 5,000 pulse 10,000 pulse 3,000 pulse
Acceleration/deceleration s s e
L: linear L: linear L: linear
method
Acceleration time (ms) 100 ms 200 ms 30 ms
Deceleration time (ms) 10 ms 20 ms 150 ms
Target speed 10,000 pps 20,000 pps 5,000 pps
Dwell time 0 ms 0 ms 0ms

Repetitions of position
control

3 (setting area for writing to the positioning memory)
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Automatic Operation (Position Control)

B Operation diagram
flpps] \
20000

10000

6000

/

Positioning start contact Y1140

200 150

t [mg]

1
-

BUSY flag X1130

Operation done flag X1140

:

XHXHXKX.

B Operation of each contact

e The BUSY flag (X1130), which indicates that the motor is running, will turn ON when the
positioning control starts, and it will turn OFF when the operation completes.

e The operation done flag (X1140), 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 Sample program

RO Y1120
_| |_( DF ) O Servo ON
Axis 1 servo
Servo ON ON request
R1 Y1130
— = oF) O Servo OFF
Axis 1 servo
Servo OFF OFF request
X1100 X1104 X1230 X1180 X1120 R10 - b
| | | | | | | M) art enable
o 4 V1 L ] ~ condition
taerlan]( tTOOI Axis 1  Axis1 Axis 1 Start enable | Feend
fmu:]sd;ggﬂ operation error  connection servo lock flag
R2 confirmation . :
—{ B DF )——————{ FssePSET | Ko | Ki__ |- SPecivadeno
Position Axis no. Table no.
control start
[ Fomv | k3 | bp1100 } Specify repeat
count
Repeat
count
L{ F385PTBLW | HO DT100 K1 H108 | fgl‘frft'zert‘;‘r’]‘;a;rea
Common Tword  AXIS 1repeat [ G
area g?:;]t setting
R2 R10 X1130 Y1140
( DF ) I I M —/ Positioning start
Position Start enable Axis 1 /-\Xl§ .1 .
control start flag BUSY positioning
start
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Automatic Operation (Synchronous Control)

12.1 Synchronous Control

12.1.1 Outline of Synchronous Control

The positioning unit in synchronous control operates a master axis so that slave axes will
operate in synchronization with the master axis. The use of synchronous control provides the
following merits.

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 Outline of synchronous control

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 Outline

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 with a setting tool.
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12.1 Synchronous Control

m Execution Order of Synchronous Control and Setting Procedure

The following section provides information on the outline of functions achieved by
synchronous control and setting procedures for the functions.

[ Master axis operation ]----

Master axis
settings

Electronic gear
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 settings
are made for the operating axis.

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

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

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

In addition, electronic cam pattern settings are required in the case
of using the electronic cam.
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Automatic Operation (Synchronous Control)

12.2 Settings for Master and Slave Axes

12.2.1 Selection for Master and Slave Axes

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 axes

Types of

Outline
master axes

Axis that can be physically controlled by the control unit (1~8 axis).

Existing axis It is used when you hope that the master axis is also used as a control object.
When an actual axis is used as the master axis, it is allowed to use axes other than the master

axis (7 axes) as the slave axes.

A virtual axis exists in the control unit.

Virtual axis The virtual axis does not perform the motor control

The action to make the pulse input value of the input unit as the master axis.

It is used when connecting external devices on the bases of synchronous control such as

. external encoder.
Pulse input

When pulse input is used as the master axis, the slave axis operates according to the pulse
input. Therefore, special attention must be paid when stating or stopping operations via the
control unit.

B Types and restrictions of master axis

Type
Existing axis Virtual axis Pulse input
Home return Yes Available to data setting No
only.
JOG operation Yes Yes No
Single axis Yes Yes No
Positioning . No
Interpolation Yes Available to single axis No
only.
System/Emergency/ Yes Yes No
Deceleration stop
Questionable
Stop )
functions Limit stop Yes Stops only with software No
limit because of no limit
signal input.
Error stop Yes Yes No
Synchronizes with
external pulse input,
Necessary to make and no master axis
Others seFtlngs to use the V|rt_ual control is possible.
axis on the Configuration
screen. To stop synchronous
control, stop the slave
axes.
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12.2 Settings for Master and Slave Axes

n ¢ KEY POINTS

¢ While the positioning unit is in synchronous control, slave axes set to use
the master axis will operate only in synchronization with the master axis,
i.e., the slave axes cannot operate independently.

e The virtual axis is assigned to a single axis only. In the case of using the
virtual axis, check the box for the virtual axis in the dialog box to set the
operating axes on the Configurator PM7.

e The home return of the virtual axis is possible only by data setting.

o If pulse input is set for the master axis, the master axis will synchronize
with pulse input from an external device, such as an encoder. Therefore, the
master axis cannot be stopped arbitrarily.

12.2.2 Selection of Slave Axes and Settings

H Selection of Slave Axes

The 1st to 8th axes are available as slave axes. The virtual axis can be used only as the
master axis.

When “Synchronous master axis” is selected in the synchronous parameter dialog box of the
Configurator PM7, the corresponding axis will operate as a salve axis for the specified master
axis.

Up to eight slave axes can be set for a single master axis.

Axes set as slave axes operate in synchronization with the master axis as long as
synchronous control is enabled. No slave axes can perform positioning and other control
independently from the master axis while synchronous control is enabled.

W Settings for Slave Axes

The slave axes operate in synchronization with the master axis. Set the following items,
however, for each individual salve axis.

¢ Unit setting
o Number of pulses per rotation

¢ Movement amount per rotation
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Automatic Operation (Synchronous Control)

12.3 Start and Cancel of Synchronous Control

12.3.1 Start and Cancel of Synchronous Control

W Start and cancel operations
e It is possible to cancel the synchronous control temporarily with a sync cancel request signal

turned ON.

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.

¢ The synchronous control can be cancelled while a master axis is activated.

B 1/O signal assignment

Signal | 5yis 1 | Axis 2 | Axis 3 | Axis 4 | Axis 5 | Axis 6 | AXIS7 | AXiS8 | o0 tion
name (virtual) | (virtual)
On: Cancel
synchronous
Synchronous 1 v1og0 | v1281 | Y1282 | Y1283 | Y1284 | Y1285 | Y1286 | Y1287 |ContrO
cancel request Off: Execute
synchronous
control
On:
Synchronous
Synchronous control being
cancel active X1280 | X1281 | X1282 | X1283 | X1284 | X1285 X1286 X1287 | canceled
announciation Off: Under
synchronous
control
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12.3 Start and Cancel of Synchronous Control

B Operations while synchronous control is performed/canceled

Operation request axis

Operation while synchronous control

is performed

Operation while
synchronous control
is canceled

Master axis set

Slave axis set

Master/Slave axis set

Home return

No

The master axis performs
a home return.

The slave axes do not
perform a home return
but operate in
synchronization with
output from the master
axis.

For performing home
return, cancel the
synchronous control and
operate.

JOG operation

No
The slave axes do

Yes

The master axis or slave
axes will perform a home
return only if the master
axis or the slave axes are
so requested.

Yes

Yes not operate in
The sl t response to The master axis or slave
_ € slave axes operate operation requests. | axes will go into JOG
Single axis in synchronization with operation only if the
9 the operation request of P only
the master axis master axis or the slave
’ axes are so requested.
Yes
Positioning Interpolation will be Yes
executed upon request if . .
Interoolati the master axis is the Interpolation will be
nterpolation start axis of interpolation. executed upon request if
the requested axis is the
The slave axes operate start axis of interpolation.
in synchronization with
the master axis.
System stop All the axes come to a stop regardless of the synchronization settings.
Emergency Yes
stop Yes Only axes Yes
The master axis comes ;etzguested cometo a Only axes requested
to a stop upon request. P- ) come to a stop.
Deceleration The slave axes come to The master axis and (All the axes in
Stop . o other salve axes set h . .
; stop a stop in synchronization interpolation operation
functions ] ; on the same master
with the master axis. . ’ come to a stop.)
axis continue
operating.
Limit stop . (_)n_ly 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.

(Note 1): When an error occurs in the master axis and slave axes, all axes will stop at the stop time of tha master axis.

(Note 2): When a limit stop or error stop occurs in slave axes, the master axis will stop. Consequently all slave axes
will stop at the stop time of the master axis.
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Automatic Operation (Synchronous Control)

12.3.2 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, relays related to the synchronous control
(synchronous slave gear ratio change state annunciation, 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 annunciation relay does not turn off. If the synchronous
cancel request kept off while the conditions are not met, the synchronous control will start
once the condition to start the synchronous control is met.

B Phase when starting synchronous control

It is calculated from the "current value after unit conversion" of master axis and the "cam
control synchronous master axis cycle" of synchronous parameter. The remainder obtained by
dividing "current value after unit conversion" by "cam control synchronous master axis cycle"
is used as a phase.

Master axis A
Current value [
after unit conversion

A
Cam control synchronous master cycle

\
0 \ >t
Calcuate the phase based on the

Phase of slave axis 4| current position of master axis when
starting synchronous control.

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

?gﬁ.‘g&‘.’:&‘“s control Under synchronous control)

(Sugen Clutch ON )

A
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12.3 Start and Cancel of Synchronous Control

B Procedures of canceling and starting synchronous control
The following shows the procedures when "Level" is selected for the clutch trigger type as an

example.
Section Procedure| Operation by user programs and unit operation
@ Turn off the synchronous slave clutch ON request by a user program.
o The unit turns off the synchronous slave clutch connection state annunciation.
Synchronous
canceled o Turn on the synchronous state cancel request by a user program.
® The unit cancel the synchronous control when the synchronous cancel active
annunciation turns on.
® Turn off the synchronous state cancel request by a user program.
® The unit turns off the synchronous cancel active annunciation.
Synchronous
started @ Turn on the synchronous slave clutch ON request by a user program.
® The unit starts the synchronous operation of slave axes when the synchronous
slave clutch connection state annunciation turns on.

Master axis output speed

Slave axis output speed

Under Synchronous Under
synchronous control synchronous
control canceled N control

Slip time Slip time

—

£ t

E
= |
—

(\/

Synchronous slave clutch ON requestON
OFF \ ;
Synchronous slave clutch connection state annunciation g':F \A \\
ON
Synchronous state cancel request
OFF l}
. ... ON
Synchronous cancel active announciation
Slave axis BUSY ON (
OFF \
2l Axis1 | Axis2 | Axis3 | Axis4 | Axis5 | Axise | AXis7 | Axis8
name (virtual) | (virtual)
rse;;nucg?nous cancel | viog0 | v1281 | Y1282 | Y1283 | Y1284 | Y1285 | Y1286 | Y1287
Synchronous cancel |y 55 | 1281 | x1282 | X1283 | X1284 | X1285 | X1286 | X1287
active annunciation
rse'gnzsﬁ’“s clutchON | vi330 | v1331 | Y1332 | Y1333 | Y1334 | Y1335 | Y1336 | Y1337
Slave axis clutch | yya35 | x1331 | x1332 | X1333 | Xx1334 | X1335 | X1336 | X1337
operation annunciation,
Slave axis BUSY X1130 | X1131 | X1132 | X1133 | X1134 | X1135 | X1136 | X1137

B Operation when selecting "Level" for the clutch ON trigger type
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Automatic Operation (Synchronous Control)

¢ If the "synchronous slave clutch ON request" is on when the synchronous control start

processing is executed, the clutch is connected by the direct method regardless of the
setting of "slip method".

e However, if the "synchronous slave clutch ON request" is off when the synchronous control
start processing is executed, the clutch is connected according to the setting of "slip method".

When the synchronous slave clutch ON request is on when the synchronous control
start processing is executed

Synchronous Under
control synchronous
canceled control
N Slip time

—

Master axis output speed

Slave axis output speed

ON

OFF @

. L ON N
Synchronous slave clutch connection state annunciation OFF

Synchronous slave clutch ON request

ON
Synchronous state cancel request OFF N

ON

Synchronous cancel active announciation OFF

Slave axis BUSY
OFF

The slave axes start the operation immediately as the clutch is connected (synchronous slave clutch
@ connection state annunciation: ON) when the synchronous control starts (synchronous cancel active
annunciation: OFF).
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12.3 Start and Cancel of Synchronous Control

When the synchronous slave clutch ON request is off when the synchronous control
start processing is executed

Synchronous Under
control synchronous
canceled control
I Slip time Slip time
— —
Master axis output speed
@
Slave axis output speed
/ » t
ON
Synchronous slave clutch ON requestOFF J:
0 L
Synchronous slave clutch connection state annunciation @ \>
ON
Synchronous state cancel requestOFF .}\

Synchronous cancel active announciation

F

]

Slave axis BUSY ON
OF]

The slave axes do not operate immediately as the clutch is not connected (synchronous slave clutch
@ connection state annunciation: OFF) when the synchronous control starts (synchronous cancel active
annunciation: OFF).

) Slave axes start the operation by the synchronous slave clutch ON request.
1/0 Allocation
el Axis1 | Axis2 | Axis3 | Axis4 | Axis5 | Axise | AXis7 | Axis8
name (virtual) | (virtual)
rSe);nuc:Sr;)nous cancel | virg0 | y1281 | Y1282 | Y1283 | Y1284 | Y1285 | Y1286 | Y1287
Synchronous cancel |y 1550 | w1281 | x1282 | X1283 | X1284 | X1285 | X1286 | X1287
active annunciation
rse'gnzs’“s clutchON | 4330 | v1331 | v1332 | Y1333 | Y1334 | Y1335 | Y1336 | Y1337
Slave axis clutch | yyaa) | xq331 | x1332 | Xx1333 | X1334 | X1335 | x1336 | X1337
operation annunciation
Slave axis BUSY X1130 | X1131 | X1132 | X1133 | X1134 | X1135 | X1136 | X1137
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Automatic Operation (Synchronous Control)

12.4 Electronic Gear Function

12.4.1 Outline 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 Output speed
P (VI Output sp Gear ratio: Set to 2x

Input speed

Time [T]
- Speed [V]
Electronic gear Inputspeed  Geqr ratio: Set to 0.5x
output Output speed
Time [T]

B Cautions for using the electronic gear function.

The use of the electronic gear function makes it possible to set the slave axes to a desired
speed relative to the master axis. The movement amount of the slave axes, however, is
obtained from the following formula. Therefore, the movement amount of the master axis does
not coincide with that of the slave axes.

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 salve axes.

Keep in mind that the slave axes may come to a sudden stop if an emergency stop or
deceleration stop is executed while making a gear ratio change.
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12.4 Electronic Gear Function

12.4.2 Types and Contents of Setting Parameters

The use of the electronic gear requires the following parameter settings.

Parameter name

Outline

Electronic gear operation
settings

Set to use or not to use the electronic gear function.

The gear ratio of the electronic gear will be set to 1:1 if the electronic gear is not
used, and the operation of the master axis will be input as it is into the electronic
clutch.

Gear ratio numerator

Gear ratio denominator

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

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

Gear ratio change time

The time required to change the current gear ratio to a new gear ratio if the new
gear ratio is set for the electronic gear in operation.
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Automatic Operation (Synchronous Control)

12.4.3 Gear Ratio Changes while in Operation

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

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

¢ Acceleration or deceleration during the gear ratio change results in linear acceleration or
deceleration. S-shaped acceleration or deceleration cannot be used.

Gear ratio numerator/Gear ratio denominator | 100 .~ 100 X 200~ 100 X 50 ~ 100 |

Gear ratio change time [ 1 X 100 |
Speed [V] Gear ratio change time Gear ratio change time
(1 ms) (100 ms)
Input speed
Output speed
Time [T]

Gear ratio change request signal >

B Programming

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. Change the gear ratio.

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 positioning unit is set for this area. It is
recommended to save the initial gear ratio before change so that the initial gear ratio can be
reused with ease.

2. Set the gear ratio change request contact to ON

e Turn ON an 1I/O signal (electronic gear ratio change request) for the target axis allocated to
the unit.

¢ This signal enabled is of edge type. Starts the gear ratio change triggered by the gear ratio
change request signal turned ON.

m |/O Allocation

Sl Axis1 | Axis 2 | Axis 3 | Axis4 | Axis5 | Axis¢ | 2Xis7 | Axis8
name (virtual) | (virtual)

Slave axis gear ratio

Y1310 Y1311 Y1312 Y1313 Y1314 Y1315 Y1316 Y1317
change request

Slave axis gear ratio

s X1310 X131 X1312 X1313 X1314 X1315 X1316 X1317
change state annunciation

After the change, please set the gear ratio change request signal to OFF.
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12.4 Electronic Gear Function

¢ REFERENCE

For details about the gear ration setting area, please refer to "Chapter 26.4 Positioning
Memory".
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12.5 Electronic Clutch Function

12.5.1 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 will be separated
from the slave axes and the slave axes not in synchronization with the master axis will come
to a stop. When the electronic clutch is engaged, the master axis and slave axes will operate
in synchronization.

Speed [V]
i
Electronic gear Input speed
output >
* Output speed
> Time [T]
ON
Clutch
OFF —

4

Electronic clutch
output

L
Synchronized Stop

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

12-16



12.5 Electronic Clutch Function

12.5.2 Types and Contents of Setting Parameters

The use of the electronic clutch requires the following parameter settings.

Parameter name

Outline

Electronic clutch used/unused

Set to use or not to use the electronic clutch function.
The electronic clutch is by default disengaged.
Be sure to engage the electronic clutch in response to the operation.

The electronic clutch will be always engaged when the electronic clutch is
not in use, in which case, output data from the electronic gear will be input
as it is into the electronic cam. At that time, the master axis will always
operate in synchronization with the slave axes.

Trigger type Set an 1/O clutch ON request as a trigger to be detected.
Clutch Edge selection ?ele_ct the me’t’hod of trigger signal detection from “Level,” “Rising edge,” or
oN Falling edge.

Method Select “Direct” or “Slip” for the engagement of the clutch.

Slip time If “Slip” is selected, set the slip time.

. Set an I/O clutch OFF request or "lI/O+Phase after clutch" as a trigger to be
Trigger type
detected.

Clutch Edge selection ?ele_ct the me’t’hod of trigger signal detection from “Level,” “Rising edge,” or
OFF Falling edge.

Method Select “Direct” or “Slip” for the engagement of the clutch.

Slip time If “Slip” is selected, set the slip time.

n ¢ KEY POINTS

o For the details of the mode to stop at any phase after the clutch OFF (1/O +
phase after clutch), refer to "12.5.5 Phase Specification Clutch Off Function".
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12.5.3 Trigger Types for Electronic Clutch

The following methods are available for the engagement or disengagement of the electronic

clutch.

m Clutch request signal (Y1330-Y1337, Y1340-Y1347)

An 1/O signal (clutch request signal) allocated to the unit is in control of the electronic clutch.

m |/O Allocation

Sl Axis 1 | Axis 2 | Axis 3 | Axis 4 | Axis 5 | Axis 6 A_X|s “ A_X|s ‘ Operation
name (virtual)|(virtual)
Slave axis
clutch ON Y1330 | Y1331 Y1332 | Y1333 | Y1334 | Y1335 | Y1336 | Y1337
request
Slave axis
clutch OFF Y1340 | Y1341 Y1342 | Y1343 | Y1344 | Y1345 | Y1346 | Y1347
request
Slave axis ON: Engaged,
clutch operation] X1330 | X1331 X1332 X1333 | X1334 | X1335 | X1336 | X1337 | OFF:
annunciation Disengaged

Master axis operation

Slave axis operation

Clutch r tinION
utch request signal J__

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

B Edge selection

Edge selection

Operation

Level

The clutch operation is switched by turning on or off the slave axis clutch ON request
(Y1330-Y1337). The slave axis clutch OFF request signal is not used. When the edge
selection is level, the slave clutch OFF request (Y1340-Y1347) is invalid.

Leading edge

The clutch turns ON by the leading edge of the slave clutch ON request (Y1330-Y1337).
Also, the clutch turns OFF by the leading edge of the slave clutch OFF request (Y1340-
Y1347).

Trailing edge

The clutch turns ON by the trailing edge of the slave clutch ON request (Y1330-Y1337)).
Also, the clutch turns OFF by the trailing edge of the slave clutch OFF request (Y1340-
Y1347).
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12.5 Electronic Clutch Function

12.5.4 Engagement Methods 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

Main station axis operation

Slave station axis operation

Clutch request signal ©N
OFF

B 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 -

Main station axis operation

Slave station axis operation

Clutch request signal ON
OFF
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12.5.5 Phase Specification Clutch Off Function

The "phase specification clutch OFF function" is a function for turning off an electronic clutch
at an arbitrarily specified phase. For stopping or starting at the same phase repeatedly, the
control without variance can be performed.

B Phase specification clutch OFF function
When performing the OFF request by the 1/O signal, the clutch off operation will be executed

regardless of phase.

Current value

Master axis /
Current value
after unit conversion
»t
/O Y clutch ON request ON
OFF = |
< Clutch request is OFFe
c ted Clutch is OFF.
/0 X clutch connection ~ “OMNected . 5 o
state annunciation Disconnected —— S ala]
Phase A
100%(0%)
Phase after clutch control
50%
0% »t

Sl i
(e.g. I:Z?af;lzfutter) é) (@ <@

Using the "phase specification clutch off function" turns a clutch off when the phase reaches
the set phase after the clutch off request by the 1/0 signal.

_—

Current value

Master axis
Current value
after unit conversion

1/0'Y clutch ON request ON

OFF It does not turn OFF until the

«€— phase after clutch control —3
reaches the set value.

1/0 X clutch connection ~ Connected o = =
state annunciation Disconnected Ldad] e )
Phase A
100%(0%) -

Phase after clutch control
Clutch OFF setting phase

50%

/ >t

0%

Slave axis é) (@ @

(e.g. Rotary cutter)

(Note 1): The above figure shows the case that the both clutch on request and off request are set to "Level". Also,
either "Rising edge" or "Falling edge" can be selected.
(Note 2):The above figure shows the case that the clutch off setting ratio is set to "0%". It can be set to 0 to 99%.
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12.5 Electronic Clutch Function

B Precautions for operation chracteristics

¢ When setting "Slip" for the clutch off method, the deceleration stop is performed after a
specified slip time from the time that the phase reaches the clutch off setting ratio. To stop
the motors at the phase of a set ratio, set the clutch off method to "Direct".

A
Current value

Master axis
Current value
after unit conversion
>t
ON
1/0'Y clutch ON request
OFF
/0 X clutch connection  Connected &5 (o)
inti il [k}
state annunciation Disconnected
Phase 4
Clutch OFF 3\
Phase after setting phase & > Stop (disconnect) the clutch
clutch control Slip time shifted by the slip for the set phase.

»t

¢ When the clutch off trigger signal is detected at a phase larger than the set clutch off setting
ratio (0 to 99%), the clutch will be off at the next time the signal reaches the set phase.

A
Current value

Master axis
Current value

after unit conversion

M Cam control
synchronous
W master cycle

v
-

1/0'Y clutch ON request ON
OFF

1/0 X clutch connection Connected — ~ o
state annunciation ) == i)

Disconnected

Phase &
|~ 1/O clutch OFF detection cycle Next cycle

Phase after /
clutch control

Clutch OFF o X

setting phase

\ »t

When the clutch OFF signal was detected,
the phase already exceeds the set phase.

Clutch OFF
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12.6 Electronic Cam Function

12.6.1 Outline of Electronic Cam Function

B Electronic cam function

The electronic cam function uses a preset cam pattern, determines the movement amount of
the slave axes according to the operation of the master axis (phase information) and cam
pattern, and outputs the movement amount. The cam pattern uses one rotation of the master
axis as an operation reference, based on which the displacement of the slave axes in each
phase (rotation angle) is defined on the Configurator screen.

Input value
Current value_ [L]

- A ; ;
Electronic clutch _—
output _—
* > Time [T]
Input axis
phase
A
> Time [T]
Output axis
displacement
A
[ Slave axis output] ’/f
R

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 based on one rotation as
a reference on the X-axis and the displacement on the Y-axis in percent. The cam pattern is
set with the desired settings for the positioning unit selected from the Configurator PM7
Configuration screen.

100%

[IF3

-100%
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12.6 Electronic Cam Function

B Cam pattern specifications

Setting items

Description

Resolution

1024, 2048, 4096, 8192, 16384, 32768

No. of cam patterns

Resolutions of 1024, 2048, 4096, and 8192: 16
Resolution of 16384: 8
Resolution of 32768: 4

Section setting

100%/cycle, 20 sections max.

Displacement setting

100% setting

Cam curve

Selected from the following ones

Uniform velocity/Constant acceleration/Simple harmonic motion/Cycloid/Modified
trapezoid/Modified sine/Trapecloid

One-dwell cycloidal m=1/One-dwell cycloidal m=2/3/One-dwell modified trapezoid
m=2/3/One-dwell modified trapezoidal (Ferguson)/One-dwell modified sine/One-dwell
trapecloid/No-dwell modified trapezoid/NC2 curve/Asymmetric cycloid/Asymmetric
modified trapezoid

Adjustment function

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

Shift function

Phase shift in created cam data
0% to 100%

Indication

Displacement/Speed/Acceleration/Jerk
A check box allows desired display.

* REFERENCE

The phases (values) of slave axes are stored in the positioning memory (each axis
information area: H20-H21). The values can be read by using F384 (PTBR)
instruction. For details of the positioning memory, refer to "26.4.3 Each Axis
Information Area (Memory Area No. 1)".
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12.6.2 Types and Contents of Setting Parameters

The use of the electronic cam requires the following parameter settings.

Parameter name

Outline

Electronic cam
use/non-use

Select the use or non-use of the electronic cam function.

When the electronic cam is not used, the electronic cam function will not work, and
output from the electronic clutch will be output as pulses.

Cam pattern

The cam pattern is the most fundamental setting for using the electronic cam function.

The cam pattern is set in the cam pattern settings window in the FPWIN GR7
Configuration screen.

The positioning unit converts cam patterns into point data based on the preset cam
curves and resolutions.

Cam control master
axis period

Set the number of pulses corresponding to the total phase of the cam pattern used
(one-rotation data on the master axis).

Cam pattern number to
use

Specify the cam pattern number to be used from cam patterns created.

Cam stroke

Set the number of pulses corresponding to the total displacement (100%) of the cam
pattern to use.

Advance angle
correction operation
setting

Select the use or non-use of the advance angle correction function.

Reference value

The unit follows the unit system of the master axis.
Setting range: -2,147,482,624 to 2,147,482,624 (The decimal point position is based
on unit systems.)

Reference speed

The unit follows the unit system of the master axis.
Setting range: 1 to 2,147,482,624 (The decimal point position is based on unit
systems.)

Parameter change
time

Setting range: 1 to 10000 ms

12-24




12.6 Electronic Cam Function

12.6.3 Cam Pattern Setting Method

B Starting Cam Pattern Setting Screen

Open the Configuration screen on the FPWIN GR7 and select “Positioning settings” so that
the setting tool will start.

Select “Axis settings” - “Cam pattern settings” from the toolbar of the setting tool for click the
following icon: I:I The Cam Pattern Settings screen is displayed.

A blank screen will be displayed for a new file and settings for cam pattern 1 will be displayed
if data already exists.

M Carn pattern settings o ===
File Carn Interval
[Displacement]  [Speed] [Acceleration] [Jerk]
Resolution | 1024 Mumber of cams  fia Number of setkable looo
4 that can be set adjustment data ITAVAN VAN VAN r
Cam
100%
Add
0%
-100%
0% 50% 100%
Int: |
e “terval numbe] Start phase (%) End phase (%) isplacement (%] Cam curve [ =]

B Resolution setting

Click the [Resolution] button from the cam pattern menu. After the resolution settings menu is
displayed, select the resolution and click the [OK] button.

Add new cam (===

Cam Mo, -
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E’KEYPOINTS

¢ The resolution is valid for all cam patterns. It is not allowed to set the
resolution of each cam pattern separately.

¢ Number of cam patterns available for setting depends on the resolution.
When changing the resolution, if the set number of cam patterns exceeds
the number of cam patterns available for setting after the resolution is
changed, the resolution will not be changed. Please delete the cam patterns
and change the resolution again.

Configurator PM7 @

I e | The upper limit for the resolution for which the number of cams
¥ was specified has been exceeded,

B Creating/copying cam patterns
Click the [Add] button in the "Cam" field to start the cam no. selection menu.

Select the cam no. and click the [OK] button.

Add new cam @
Cam Ma, -
Ok | Cancel |

Cam patterns can also be copied. Click [Copy] to select the target and source cam pattern no.

Duplicate cam (3a]

Duplication source: 1

Duplication destination: _ 2
oK | Cancel |

To change the cam no., click the [Change] button and select the changed cam no.

Change carm number @

Note) A cam pattern no. that has been set cannot be set.
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12.6 Electronic Cam Function

B Cam pattern settings
Click the [Insert] button in the "Section" field. Set the starting phase and click the [OK] button.

In the initial status, the cam pattern is only set as a section of the 0~100 phase.

It is allowed to divide the above section into multiple sections by setting the starting phase.

Insert interval (=230

Settable range {0.000% to 99.902%)

Start phase o
o4 | Cancel |

Selected sections are on white background and unselected sections are on gray background.

fal

am

100%
Add

Delete

Duplicate

e

Change 0%

-100%
Camt | camz |
aterval numbe Start phase (%) End phase (%) | isplacement (%! Cam curve ~ | |Display a segmented interval by number,
Insert 1]  o.0o00000|  zs.0000000 | 100.0000000 | Sne-dwel cycloid, m=1 The interal number is set automatically

based on the specified start phass order,
25.0000000 50.0000000 0.0000000 | One-dwell trapecloid Setting range: 1 to 20 {default value: 0)

2
3 50.0000000 75.0000000 | -100,0000000 | Modified sine
4 75.0000000 0.0000000 0.0000000 | Asymmetrical modified trapezc|

Shift

L

Adjust

* NOTE

t

o The starting phase may fail to reach the designated phase due to resolution.
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B Editing of the cam table
Edit the cam table data that was created.

Set the following items for each section set:
o Starting phase (%)

¢ Displacement (%)

e Cam curve

The cam curve changes according to the settings.

Cam
100%
Add
Delete
Duplicate
Change 0%
-100%
Cami | Came |
Inkerval = =
skerval numbe Start phase (%) End phase (%) isplacement (%4 Cam curve 4 | | Display 3 segmented interval by number.
-Insgrt - — The inkerwal number is sek automatically
b 0.0000000 25.0000000 | 100.0000000 |Sne-dwell cycloid, m=1 hased on the specified start phase order.
2 25.0000000 50.0000000 0.0000000 | One-dwell trapechoid Setting range: 1 ko 20 {default value: 0)
3 50.0000000 75.0000000 | -100.0000000 (Modified sine
Shift 4 750000000 0,0000000 0,0000000 | Asyrametrical modified trapezc
Adjust

e The termination phase cannot be set. The termination phase will be
changed automatically if the staring phase is changed.

¢ Do not make a radical displacement change of set cam curves. There is a
possibility that the motor cannot keep up with the output in the case of
rapid displacement.

o Similarly, make settings that a phase of 0% and that of 100% are the same in
displacement.
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12.6 Electronic Cam Function

B Cam table checks

Check the cam table (cam curve) that has been set. The slave axes in synchronous control
operate to follow the cam curve cam. Therefore, there will be a possibility that the motor
cannot follow the output if the change in the cam curve is steep. In addition, it is important to
know information on the acceleration as well as the displacement of the cam as factors
affecting the change of the cam curve. The Cam Table Settings screen can display
information on the following items besides the displacement.

Display item Outline

Displacement An item set on the cam table.

Speed The operating speed of the cam table for the amount of displacement that has been set is
displayed.
The relative value is displayed.

Acceleration The acceleration in each phase is displayed.
Pay attention to points of significant acceleration changes, which involve radical speed
changes.

Jerk Jerk, which is obtained from acceleration differentiated by time, represents the rate of change

of acceleration.

Each display item is set by checking the following boxes in the Cam Table Settings screen.
Refer to each display item and make setting changes in the cam table.

[Displacement] [Speed] [Acceleration] [Jerk]
W [w v v L
Cam
100%
Add ---
Delete
Duplicate
Change 11
-100%
Cam1_[Camz |
Interval = ; -
’—| sterval numbe start phase (%) End phase (%} | isplacement (%) Cam curve ~ | |Display & segmented interval by number,
Insert - — The interval number is set sutomatically
1| 0.0000000| 25.0000000 [ 100.0000000 | One-dwell cycloid, m=1 based on the spedFied skart phase order.
2| 25.0000000 | 50.0000000 |  0.0000000 |One-dwell trapechoid Setting range: 1 to 20 (default value: 0)
3| 50.0000000 | 75.0000000 | -100.0000000 |Modified sine
shift 4| 75.0000000|  0.0000000 |  0.0000000 | Asymmetrical modified trapezc
Adjust
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B Cam table adjustments

The Cam Table settings screen is provided with a function to make the fine-tuning of set cam
curve data. In order to mitigate radical changes, this adjustment function makes it possible to
fine-tune cam data that has been set. To make adjustments, select the target section number
and press the [Adjust] button. The adjustment screen is displayed. The Adjustment screen
displays the tables corresponding to the numbers of the designated sections out of all the
sections (0% to 100%) divided by the resolution.

51 Adjust cam curve =3
Phase Zontrol poinl - Displacerment | ~
0.0000000 1} 0.0000000
0.0976563 1 0.0000345
0.1953125 2 0.0002760
0.2929658 3 0.0009314
0.3906250 4 0.002z072
0.4552513 S 0.0043095
0.5859375 ] 0.0074449
0.6335938 7 00118175
0.7812500 g 0.0176322
0.5789063 9 0.0250923

0.9765625
10742153
1.1718750
1,2695313
1.3671675
1.4648438
1.5625000
16601563
17578125
1.8554688
1.9531250
2.0507813
2,1484375
2.2460938
2,3437500

10
11
12
13
14
15
16
17
15
19
20
21
22
23
24

0.0344005
0.0457552
0.0593654
0.0754210
0.0941225
0,1156654
0.1402433
0,1630502
0.1992745
0.2341051
0.2727279
0.3153268
0,3620830
0.4131755
0.4657804 |

Clear adjustments | [s]4

Cancel ‘

Select the data on the target phases (control points) and change the corresponding
displacement data. The adjustments will be reflected by selecting [OK] and the set adjustment
data will be cleared by selecting [Adjustment clear]. The numbers of the adjusted sections
where the cam curve adjustments have been made are displayed in red, which tells that the
adjustments have been completed.

tterval numbe Start phase (%) End phase (%) | isplacement (% Cam curve
1 0.0000000 | 25.0000000 | 100.0000000 [One-dwel cycloid, m=1
2| 250000000 | 50,0000000 0.0000000 | One-dwel trapecloid
3| 50.0000000 | 75.0000000 | -100.0000000 |Modfied sine
4| 750000000 0.0000000 0.0000000 | Asymmetrical modified trapezc
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B Cam table shift

The created cam pattern is defined with a phase of 0% to 100%, but the actual operation may
differ in phase from the reference of the cam pattern. The cam table shift is a function to set
the percentage of the created cam pattern for the phase at a current coordinate position of
zero.

Shift image of electronic cam

« In the case of setting coordinate 0 to 0% phase (0/1024).

Cam pattern To what value Current
example the phase of coordinate
« Cycle: 1000 coordinate 0 is & | I system after
« Resolution: set? -1000 0; 1000 the clutch.
1024 i
@ % « In the case of setting coordinate 0 to 80% phase (819/1024).
1 | 1 Current
T T T coordinate position
-1000 0 1000 after the clutch.
Current
l coordinate
1
-1000 0 1000 tsﬁl Stelmt ar:ter
819/1024 € cluten.

Select the shift from ”Interval” and set the shift amount.

Phase shift settings ==

Settable rangs (0.000% ko 99,902%)

Phase shift: 10,000 %

The created cam pattern moved by 10% with the display updated.

100%

Before change "

-100%

100%

After change "

- 100%

) 50% 100

W Storage of cam tables

Created cam tables can be automatically saved by pressing the [OK] button on the cam table
setting screen. Saved cam tables are managed by FPWIN GR?7, and set by downloading to
control units.
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12.6.4 Rewriting Cam Patterns by Programs

The editing function by the programs of cam patterns is a function to execute the change of
cam patterns by user programs.

B Procedure of editing cam patterns

The edit of cam patterns is executed by two operations, which are "Reading cam tables" and
"Rewriting cam tables". These operations are performed using a "Cam pattern editing area" in
the positioning memory.

(1) Procedure of changing a cam patter that has been set

@ Read a cam table in the cam pattern editing area.

@ Change the parameter of the cam table read in the cam pattern editing area.
® Execute rewriting the cam table.

(2) Procedure of creating a new cam pattern

@ Write parameters of created cam pattern data in the cam pattern editing area.

@ Execute rewriting the cam pattern data.

Changing parameters

eCam pattern editing area

[ Cam pattern edit no.

Number of set sections

User program Shift amount

Start phase for sections 1 to n
Displacement
Cam curve no.

Rewriting cam tables Reading cam tables

Internal cam pattern data

B Execution conditions of editing cam patterns
The execution conditions for editing cam patterns are as follows.

e The synchronous control is not performed on all axes.
¢ All axes are not activated.
e Parameters are set correctly.

Also, when request for reading and rewriting are executed simultaneously, reading takes
priority. In this case, the execution of the request for rewriting results in an abnormal end
(response code: FF21H).

12-32



12.6 Electronic Cam Function

B Procedure of reading cam pattern data

Step

Operation by user programs and unit operation

Set a cam pattern number to be read out to the cam pattern editing area.

Turn on the came table reading request (Y1102) from a ladder program.

On the completion of reading, turn on the cam pattern reading completion annunciation (X1102) after
storing a response code in "Cam table reading result".

® || e

completion annunciation flag (X1102).

Once the cam table reading request (Y1102) turns off, the unit turns off the cam pattern reading

ON
Cam table reading request

(Y1102) OFF
ON

Cam table reading completion
OFF

annunciation (X1102)

L

Cam table edit no.

><Read cam pattern no.

Cam table reading result

0000h (Nomal completion)

B Related positioning parameter

The cam table data of the specified number
is stored in the cam pattern editing area.

eCam pattern editing area

No. of sections

Section n  Start phase
Displacement
Cam curve no.

Area ! Name Default | Description
address

+ Stores the result of reading processing
Cam pattern (response code).
editing area 58H Cam pattern HO [Range] (Hexadecimal)

reading result

(No.3) 0000H: Normal end

Other than 0000H: Abnormal end
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B Procedure of rewriting cam pattern data

Step | Operation by user programs and unit operation

@

Displacement
Cam curve number

Rewriting cam pattern number

Store necessary setting parameters in the cam pattern editing area.

°

® No. of sections: following parameters in sections 1 to n (n is a specified number of sections.)
® Start phase
°
°

@ Turn on the came table rewriting request (Y1103) from a ladder program.

@ On the completion of rewriting, turn on the cam pattern rewriting completion annunciation (X1103) after
storing a response code in "Cam table rewriting result".

@ Once the cam table rewriting request (Y1103) turns off, the unit turns off the cam pattern rewriting
completion annunciation flag (X1103).

Store necessary setting parameter:
in the cam pattern editing area.

Cam table
parameters

- ON
Cam table rewriting request o

(Y1103)

ON
Cam table rewriting done

eCam pattern editing area
Cam pattern edit no.
No. of sections
Sections 1 to n Start phase
Displacement
Cam curve no.

annunciation (X1103)

Cam table rewriting result

Request ON after storing the parameters

L

0000h (Nomal completion)

B Related positioning parameter

Area L Name Default Description
address
- Stores the result of rewriting processing
Cam pattern Cam pattern (response code).
editing area 59H rewriting Ho [Range] (Hexadecimal)
(No.3) result 0000H: Normal end

Other than 0000H: Abnormal end
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B Sample program

¢ The following program shows the case that the phase, displacement and the type of curve is
changed in the section 3 of the cam table number 2. The first axis is set to the master axis,
and the 2nd to 8th axes are set to slave axes.

¢ Execute the synchronous cancel operation is executed for all the slave axes (axes 2 to 8).
Confirm if all slave axes (axes 2 to 8) are not in the synchronous control and all axes are not
activated.

¢ Read the cam table, and change and rewrite the parameters.

RO  X1100 Y1281
- | O
Y1282
Y1283
Y1284
@D v1285
Y1286
Y1287
X1281 X1282 X1283 X1284 X1285 X1286 X1287 R1
gl i M 0 S M M O—
X1131 X1132 X1133  X1134 X1135 X1136 X1137 X1130 R2 @
VA 0
R3 R1 R2  X1102
— or—f i 1
Y1102 ®
—|@I
1 [FOMV | K2 [ DT100 @
— F385PTBLW | H3 [ DT100 [ K1 [ HO |
Y1102
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X1102
— < DF)>1{ F384PTBLR] H3 [ HC [ K3 [ DT101 |
[ F20+ | K500 | DT101
[ F20+ [ K5000 | DT102 @
[ Fomv | K11 | DT103 M
LI F38s5PTBLW ] H3 [ DT101 ] K3 | HC
R4 R1 R2  X1103 Y1103
— o o @
Y1103 @ @
®
Code| Content specified by program Description
@ Synchronous control cancel for all axes Cancels the synchronous control for all slave axes.
@ Confirmation of execution permission Confirms that all slave axes are not in the synchronous control
condition and all axes are stopped.
. Specifies a cam pattern number, and performs a reading
@ Cam table reading start request (Y1102).
Edits the cam table data in the section 3 after the completion
@ Parameter change in cam table editing area of reading the cam table. In this example, start phase + 5%,
9 9 displacement + 50%, and cam curve are set to constant
acceleration.
@ Cam table rewriting start Performs the rewriting to a specified cam pattern data.
. Value specified in program
c Content specified by - -
ode|  oaram . . . . . . Axis 7 | Axis 8
prog Axis 1 | Axis 2 | Axis 3 | Axis 4 | Axis 5 | Axis 6 . .
(virtual) | (virtual)
D i‘g”uc:srt"mus cancel Y1280 | Y1281 | Y1282 | Y1283 | Y1284 | Y1285 | Y1286 Y1287
(@) | Synchronous cancel X1280 | X1281 | X1282 | X1283 | X1284 | X1285 | X1286 X1287
active annunciation
® |BuUSY X1130 | X1131 | X1132 | X1133 | X1134 | X1135 X1136 X1137
@ Cam table reading Y1102
request
@ Cam taple reading X1102
completion
@ Cam table rewriting Y1103
request
@ Cam table rewriting %1103

completion
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12.6 Electronic Cam Function

B Precautions for rewriting cam patterns by program
e Even if cam pattern data is rewritten by this function, the cam pattern data of positioning
parameters will not be updated.

o It will be rewritten again to a cam pattern set on Configurator PM7 when the power turns on
or configuration data is written and the PROG mode changes to RUN mode. As necessary,
execute the rewriting of the cam pattern again by a program.

o |t is possible to confirm whether the cam pattern has been rewritten to the data of positioning
parameters by a "cam pattern update flag".

¢ \When performing a reading request specifying an unregistered cam pattern number, all the
read data will be "0".

¢ When performing a rewriting request while no cam is registered (a resolution is
undetermined), rewriting will be performed considering the resolution as 1024.

e Cam adjustment data set on Configurator PM7 cannot be used. Also, when executing the
rewriting, the adjustment data before the rewriting will be initialized.

* REFERENCE

o For the details of "cam pattern update flag"”, refer to "26.4.5 Cam Pattern
Editing Area (Memory Area No. 3)".
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Automatic Operation (Synchronous Control)

B Precautions when using phase shift amount

@ Specify the values when the phase shift amount is 0(%) for the parameter values of cam
pattern (starting phase, displacement and cam curve).

@ The starting phase of the section number 1 is 0(%). When any values other than 0(%), an
error will occur. For starting phases after the section number 2, specify arbitrary starting
phases. When reading and writing settings, the closest phase will be automatically calculated
within the unit from the resolution.

® After setting the cam pattern when the phase shift amount is 0(%), set a phase shift

amount. When reading and writing settings, the closest phase amount will be automatically
calculated within the unit from the resolution.

For rewriting the cam pattern set on the tool software Configurator PM7 to a user program,
perform the following procedure.

® Record the phase shift amount specified on Configurator PM7.

® The phase shift amount has been added to the starting phase displayed on Configurator
PM7. Set the phase shift amount to 0(%) to confirm the parameter values of cam pattern
(starting phase, displacement, cam curve).

@ Use the parameter values acquired in 6 on user programs. As for the starting phase, use
values to two decimal places.

Set the phase shift amount recorded in 6. As well as the starting phase, use values to two
decimal places.

W i -

== = o
| P sheft spteng ==
Settable range (0000 B 5%, 900
Phass hi® | :l.:l.:l:l L
W g -—
""" 2 e e O Carced
- - = |
- [ e e pe—
== = -

12-38



12.6 Electronic Cam Function

12.6.5 Advance Angle Correction Function

"Advance angle correction function" is a function to correct the delay in the response of a
machine system connected to an electronic cam output or the delay in a PLC arithmetic
processing time. This function is available for the unit of Ver.1.5 or later.

W Specification of advance angle correction amount

¢ Advance angle correction amounts are specified for each slave axis using a tool software or
user program.

¢ By setting "advance angle correction reference speed" and "advance angle correction
reference amount", a correction amount is automatically calcuated using an active "master
axis input speed". The advance angle correction amount is calculated by the following
formula.

Advance angle correction

Advance angle o reference amount
. = Master axis input speed X
correction amount

Advance angle correction
reference speed

Master axis input speed: Speed information after clutch control

B Internal processing of advance angle correction

The phase of the master axis which will be a reference of slave axis correction is obtained as
operation data for according to the set values of advance angle amount. A correction amount
for each slave axis is calculated based on this value as a reference.

Input axis phase
A Advance angle

correction amount

L—"] Corrected —

Not corrected

OUtp:’f axis displacement Not corrected Advance the output of slave axes.

Corrected

= To the next page
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B Setting with tool software
Set in the synchronous control setting dialog box.

Electronic cam operation zettings llze

Cam control synchronization master period

Cam pattern number to use

Cam stroke

Advance angle correction operation setting | Usze

Feference value I}
Reference speed 100
100 ]

| Parameter change time

Parameter name

Overview

Advance angle
correction operation
setting

Select the use or non-use of the advance angle correction function.

Reference amount

The unit follows the unit system of the master axis.
Setting range: -2,147,482,624 to 2,147,482,624 (The decimal point position is based

on unit systems.)

Reference speed

The unit follows the unit system of the master axis.
Setting range: 1 to 2,147,482,624 (The decimal point position is based on unit

systems.)

Parameter change
time

Setting range: 1 to 10000 ms

B Setting with user programs

The following examples shows the case that the advance angle correction reference value of
1st axis is changed to 50 and the advance angle correction reference speed to 3000.

RO
—{ < DF)

[FibmMv ] K50 | DT100 |
L1 F385PTBLW [ H4 [ DT100 [ K2 | H56 |
@ @

R1
o)

[ Fomv | K3000 | DT102 HH

L {F385PTBLW | H4 | DT102

[ K2

| H58 |

@

©)

Value specified by program

reference speed setting area

Code Content specified by s 7 | Axls 8
rogram . . . . . . is Xis

prog Axis 1 | Axis 2 | Axis 3 | Axis 4 | Axis 5 | Axis 6 (virtual)|(virtual)

() | Axis no. and synchronous H4 | H104 | H204 | H304 | H404 | H504 | He04 | H704
control setting area
Advance angle correction

@ reference amount setting H56
area

@ Advance angle correction H58
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12.6 Electronic Cam Function

B Changing the advance angle correction amount during operation
¢ The advance angle correction amount can be changed during operation.
o After the detection of the change in "advance angle correction reference speed" or "advance

angle correction reference amount" by the unit, the advance angle correction amount will be
reflected after the elapse of a specified "advance angle correction change time".

@®
Advance angle correction reference amount/[]
Advance angle co&gction reference speed [ 100/100 < 200/100 X 50/1100 |
Advance angle correction | 1 X 100 |

parameter change time ) i i
Advance angle €orrection ———
Advance angle correction

parameter change time arameter change time
Advance angle correction amount A (1ms) P (100ms)g

e "Advance angle correction reference speed” and "Advance angle correction
reference amount” are signed 32-bit data. If they are changed by 16-bit (1-
word) unit, they may be changed to uninteded values. Always perform the
rewriting by 32-bit (2-word) unit.

¢ When changing an "advance angle correction reference speed" or "advance
angle correction reference amount" during operation, the timing that the
unit acquires the changed "advance angle correction reference speed" or
"advance angle correction reference amount” may deviates. Change either
parameter of "advance angle correction reference speed” or "advance angle
correction reference amount” to prevent the "advance angle correction
amount” from being rapidly changed.
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B Precautions for settings

¢ Overshoot or undershoot may occur according to settings when sufficient
acceleration/deceleration time is not set for the start or stop of master axis while the advance
angle correction function is used, or when an input speed is rapidly accelerated or
decelerated by the direct connection or disconnection of a clutch while the master axis is
operated.

¢ When using the advance angle correction function, set a sufficient acceleration/deceleration
time on the master axis. When using the clutch function in combination, make the setting to
prevent the occurrence of a rapid acceleration or deceleration using the slip function.

Master speed Master speed
A A

v
v

Input axis phase Input axis phase
A A

i | 1 N

Output axis displacement Output axis displacement
A A

tC g 11,

»

¢ Depending on the setting of "advance angle correction reference speed" or "advance angle
correction reference amount", a calculated advance angle correction amount may exceed
the "cam control synchronous master axis cycle". When the advance angle correction
amount exceeds the "cam control synchronous master axis cycle", the "synchronous cam
master axis cycle" will be the upper limit as below. Set the parameter of advance angle
correction which meets an input speed.

Advance angle
correction amount
A

Cam control synchronous
master axis cycle

Advance angle correction | -----------
reference amount :
1
1

» Master axis

>
0 Advance angle correction input speed
reference speed
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Manual Operation
(JOG Operation)

13.1 Setting and Operation of JOG Operation

The following example is explained with the JOG operation of axis-1. Settings are made in
pulses.

Reverse JOG Forward JOG
- Table >

1

Ball screw = H
[ T T [T

(-) side (+) side

B Settings
Parameters required for the JOG operation of the positioning unit is set in the positioning
setting menu of the programming tool.

Items 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] 4

10000

Forward Reverse

100 100 100 100 : t[ms]

Forward JOG contact Y1160 _I

Reverse JOG contact Y1161

BUSY flag X1130

Operation done flag X1140

B Operation of each contact

e The BUSY flag (X1130), which indicates that the motor is running, will turn ON when the
positioning control starts, and it will turn OFF when the operation completes.

e The operation done flag (X1140), 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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13.1 Setting and Operation of JOG Operation

B Sample program

RO Y1120
— —DF) O Servo ON
AXiS 1 Servo | B
Servo ON ON request
R1 Y1130
— < DF) O Servo OFF
AXIS 1 Servo ..............................................
Servo OFF OFF request
X1100 X1104 X1230 X1180 X1120 R10 S e
| | | | ] | ] M art enable
B I/I I/I I I N\ condition
|_.|nk TOO| Axis 1 Axis 1 Axis 1 Start enable | e
estabhshns_ent operation error  connection servo lock flag
annl}J?ngla on confimmation R11
— —DF/) O—
Forward Forward
JOG OFF edge
R3 R12
— f—~orn O—
Reverse Position Reverse
JOG control start OFF edge
R2 R10 X1130 R11 Y1160 A ..... 1 f ............. d
11 | | M\ xis 1 forwar
(DF)— | Lumd N JOG start :
Forward Start Axis 1 Forward Axis 1 e eveste et a et
JOG enable BUSY | OFF edge forward
Y1160 flag JOG
|
I
Axis 1
forward JOG
R3 R10  X1130 R12 Y1161 | o
( | | | |
DF— | 11 11 N JOG start :
Reverse Start Axis 1 Reverse Axis 1 RS |
JOG enable BUSY | OFF edge reverse
Y1161 flag JOG
|
[
Axis 1 reverse
JOG
B Programming precautions
The starting point and flag number vary with the axis number.
B Operation at limit input
Condition Direction Limit status Operation
When JOG Forward Limit input (+): ON Not executable, Erro roccurs
operation is rotation Limit input (-): ON Executable
executed
Reverse Limit input (+): ON Executable
rotation o ;
Limit input (-): ON Not executable, Erro roccurs
During JOG Forward Limit input (+): ON Deceleration stop, Error occurs
operation rotation
Reverse Limit input (-): ON Deceleration stop, Error occurs
rotation
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(JOG Operation)

13.2 Speed Change During Operation

The target speed can be changed while the positioning unit is in JOG operation.

B Settings
Parameters required for the JOG operation of the positioning unit is set in the positioning
setting menu of the programming tool.

Items Setting example
Acceleration/deceleration pattern | 0: Linear acceleration/deceleration
Acceleration time 1 (ms) 100 ms
Deceleration time 1 (ms) 50 ms
Target speed 1 10000 pps
Acceleration time 2 (ms) 200 ms The set values of acceleration time, deceleration time, and
Deceleration time 2 (ms) 150 ms target speed after the speed change are
Target speed 2 20000 pps written to the unit memory by the program.

B Operation diagram

f [pps] A

20000

10000

100 200 150 t [ms]

JOG forward contact Y1160

BUSY flag X1130

Operation done flag X1140

Writing the target speed 2

B Operation of each contact

e The BUSY flag (X1130), which indicates that the motor is running, will turn ON when the Jog
operation starts, and it will turn OFF when the operation completes.

¢ The target speed can be changed freely while the positioning unit is in JOG operation. Use a
program to change the target speed.

e The operation done flag (X1140), 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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13.2 Speed Change During Operation

B Sample program

RO Y1120
- < oF) O
Servo ON Axis 1 Servo
ON request
R1 Y1130
—| |—( DF ) W
Servo OFF Axis 1 Servo
OFF request
X1100 X1104 X1230 X1180 X1120 R10 St bl
| | | | | | | M art enable:
) I/I I/I [ [ condition
Link  Tool Axis 1 Axis 1 Axis 1 Start enable
establlshrgent operation error  connection servo lock flag
anniBycaton confirmation R11
- Forn O—
Forward Forward
JOG OFF edge
R2 R1 0 X1 1 30 R1 1 Y1 '] 60 A ..... :] f ............. d .............
| | | N xis 1 forwar
— = oFr— 41 , JOG start
Forward Start AXiS 1 Forward AXlS 1 ..............................................
JOG enable BUSY | OFF edge forward
Y1160 flag oG
|
Axis 1
forward JOG
R4
— < DF) [ FoMmv | K200 | DT100 |
Speed ﬂ%g acceleration Rewrite
change - T FoMv | K150 | DTi01 ||y accelerationtime,
JOG decelerat deceleration time,
ime s oceration target speed
—— ] Fipmv | k20000 | DT102 |
JOG target speed 2
1 Specify JOG
J F385PTBLW | H2 | DT100 | K4 | H2A i . coleration time
each axis 4 words JOG accelera- setting area
setting tion time
area setting area

B Programming precautions

e To change the JOG operation speed, use a user program and rewrite the unit memory (H2A-
H2D). The following contents are set with user programs at each addresses of the
positioning memory; (H2A: JOG acceleration time, H2B: JOG deceleration time, H2C-H2D:
target speed)

e The starting point and flag number vary with the axis number.

13-5



Manual Operation
(JOG Operation)

13-6



14

Manual Operation
(Home Return)



Manual Operation
(Home Return)

14.1 Type of Home Return

The home return is a function to move the current position to the reference origin and set the

coordinates as 0.

There the following home return modes for your selection.

B DOG method 1 (Edge detection of near home switch + First rising edge of home

position as reference)
The first rising edge of home position (Z phase) is detected after detecting the rising edge of
the near home switch (DOG). It becomes the start point.

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

@ The starting point is on the
near home switch.

® The starting point is
between the near home
switch and limit (-) input.

@ The starting point is on the
limit (-) input.

| Limit () inéut ‘

Z phase

Home return

Near home switch

I_

Home

return

creep speed/ |

 Target spee

A 4

direction ¢————

| Limit;+iinéut |

\Ame returr

deceleration

Home return ¢

reep speed

time

Limit stop

a
deceleration thy/

_ Target speed

N

Target spg

Home return ¢

reep speed

A:me returr

egdeceleration

time

Target speed

Home retur

A 4

deceleration

time

Target spee

Note) When the home sensor is ON at startup, the operation is similar to 2.

Home returrl
deceleration time
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14.1 Type of Home Return

B DOG method 2 (Edge detection of near home switch)
The rising edge of the near home switch (DOG) is detected. It becomes the start point.

Home return direction ¢———

| Limit i—iinput ‘ Near home switch | Limiti+iinput |

® The starting point is Home return Target speed

between the near home deceleration time”” | Home'return creep speed
switch and limit (+) input. / \ 4

(including limit (+) input)

Home return creep speed
@ The starting point is on the

near home switch.
Home retuln

Target s eeddeceleratlon time

Limit stop Target speeq
deceleration t;ry/ Home return creep speed
® The starting point is v

between the near home

switch and limit (-) input. Target speed Home return
deceleration time

Home return creep speed
~ A 4

@ The starting point is on the
limit (-) input.

Target speed Home return
deceleration time

B DOG method 3 (Edge detection of near home switch + Falling edge of home position
as reference)

The falling edge of the near home switch (DOG) is detected. The first rising edge (Z phase) of
the home switch in the home return direction becomes the start point.

Home return direction ¢———

Limit (-) input Near home switch Limit (+) input

Z phase
[— Home return I

@ The starting point is deceleration time Target speegl

between the near home Home return creep speeﬂ/
switch and limit (+) input. v

Homg return creep speed

@ The starting point is on the ¥
near home switch.

Limit stop
deceleration t;n}e/\ Homeg return creep speed
@ The starting point is \4
between the near home
switch and limit (-) input. Target speed Home return

deceleration time
Home return crieep speed

@ The starting point is on the
limit (-) input.

Target speed Home return

deceleration time

Note) When the home sensor is ON at startup, the operation is similar to 3.
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B Limit method 1 (Edge detection of limit switch + First rising edge of home position

as reference)

Reverses after detecting the rising edge of the limit switch on the opposite side of the home
return direction. The first rising edge of the home switch is detected. It becomes the start point.

Limit (-) input

® The starting point is any
points other than the limit
(+) input.

Z phase

Home return creep speed

Home return direction®————

Limit (+) input

y

=N

@ The starting point is on the

<

Target speed

Home return

Home return creep speed

deceleration time

y

X

limit (+) input.

B Limit method 2 (Edge detection of limit switch)
Detects the rising edge of the limit switch in the home return direction and stops. That point

becomes the start point.

Limit (-) input

Home return

Target speed

Home return direction————

Limit (+) input

@ The starting point is any
points other than the limit

deceleration tim

Home return creep speed

AN

N

(-) input.

N

@ The starting point is on the

y
Home return creep speed

y

limit (-) input.

WA Target.speed

B Z phase method (Edge detection of home switch)

Moves from the current position in the home return direction, and detects the first rising edge
of the home switch and stops. That point becomes the start point.

Home switch Hom

=

e return direction ¢——

Home return creep speed

Note) When the home sensor is ON at startup, the unit does not detect the home sensor and operates to the home

return direction.
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14.1 Type of Home Return

m Stop-on-contact method 1
The position reached after a constant time has passed at the torque value higher than a
specified value using an automatic stop mechanism such as a stopper is regarded as a home
position.

Home return direction ————

Home return creep sped

m Stop-on-contact method 2

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 —l_l—

1
1 Home return creep speed

Stoppe, etc

Home return creep speed

B Data setting mode
Set the current value as a home position.

ﬂ Home position (= Current value)
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14.2 Setting and Operaion of Home Return

The following example is explained with the home return of axis-1. Settings are made in
pulses.

Home return
Table
1
Ball screw rf
LTI m
(-) side ﬁ Near home switch (+) side

Home position

B Settings
Parameters required for setting home return are set in the position control menu of the
programming tool.

Item Setting Example

Reset setting code 0: DOG mode 1
Reset direction 0: Reset (—) direction
Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms
Target speed 10,000 pps
Reset creep speed 1000 pps
ON time of the deviation counter

. 1000 pps
removal signal
B Operation diagram

Target speed
Home return creep speed
= = Detect _

Near home input I I—

Z phase | | |

Home return start contact Y1150 —I_.l

BUSY flag X1130 |
Home return done flag X1150 |
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14.2 Setting and Operaion of Home Return

B Operation of each contact

e The BUSY flag (X1130) indicating the state that a motor is running will turn ON when the

home return of the positioning unit starts, and it will turn OFF when the operation completes.

e The home return done flag (X1150) indicating the state of operation completion will turn ON
when the home return operation is completed, and it will be held until the next positioning
control, JOG operation, home return, or pulser operation starts. The timing of that the flag
turns ON is at the time that the home return operation is completed.

B Sample program

B Programming precautions
¢ The starting point and flag number vary with the axis number.

RO Y1120
_| |_( DF ) O Servo ON
Servo ON Axis 1 Servo
ON request
R1 Y1130
— < DF) O Servo OFF
Servo OFF Axis 1 Servo
OFF request
X1 100 X1 104 X1 230 X1 1 80 X'] 120 R’] 0 Strlbld 44444444444444
| | | | | | | M) art enable
N l/ll I/I 11 1T N condition
|_'|nk Tool Axis 1 Axis1 . Axis 1 Start enable | ..
establishment gperation error  connection servo lock flag
annunciation confirmation
R2 R10 X1130 Y1150
| | | M)
— < oF>— —/1 —)
Home return Start enable Axis 1 Axis 1 home
flag BUSY ptosr'tt'on
sta

B Limit Input Operation
Condition Direction Limit status Operation
When Home return Forward rotation Limit input (+): ON Executable
nggittigg is Limit input (-): ON Executable
Reverse rotation Limit input (+): ON Executable
Limit input (-): ON Executable
During Home Forward rotation Limit input (+): ON Automatic reverse operation
return operation Reverse rotation Limit input (-): ON Automatic reverse operation
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Pulse Input Function

15.1 Pulse Input

15.1.1 Pulse input application

Pulse inputs can be used for the following applications. The application is selected in the

"Pulse input" setting

dialog box of Configurator PM7.

5

JUUuL

B Specifications

Item

Description

Number of channels

Max. 4 channels (Used in combination with the pulsar input and high-speed counter.)

Counting range

Counting range: -2,147,483,648 to 2,147,483,647 pulses

Input mode

Phase difference input, Direction detection input, Individual input (Multiplication function
available for each.)

B Pulse input application

Input object

Description

Pulsar

® Set when using the manual pulsar.
The pulsar of a specific axis can be specified with the pulsar operation setting code.

High-speed counter

Set when used for the general-purpose counter input.

°
°
® Various input methods (2-phase input, direction detection input, individual input).
°

The unit stores the number of input pulses in the monitor area.

B Combination restrictions based on application

Pulse input application
Pulse input mode Pulsar High-speed
counter
2-phase input Available Available
Input mode c?ei;iizf:ttiizg input Not available Available
Individual input Not available Available
1X Not available Available
Multiplication 2X Not available Available
4 X Available Available (Note)

(Note): Only settable for 2-phase input.
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15.1 Pulse Input

15.1.2 Selection of Pulse Input Applications

The applications and methods of pulse input circuits are selected in the "Pulse input setting"
dialog box of Configurator PM7.

Pulse input settings @
GH1 GH2 GH3 GH4 =]
Pulge input application |D: Pulzar ﬂ 0: Pulzar 0: Pulzar 0: Pulzar
Pulze input rotation direction 3 0: Forward 0: Forward 0: Forward
2 High—speed counter
Pulse input method : 1-phaze input 0: 2-phaze input 0: 2-phaze input 0: 2-phaze input
Pulze input multiplication 2 Multiply by 4 2 Multiply by 4 2 Multiply by 4 2 Multiply by 4
Input time conztant 0: Mo input time conztant| 0: Mo input time constant | 0: Mo input time conztant| 0: Mo input time constant

B Setting item

Item Default Settable range
Pulse input application | 0: Pulsar 0: Pulsar, 2: High-speed counter
P_ulse_mput rotation 0: Forward 0: Forward, 1: Reverse
direction
. oL . 0: 2-phase input, 1: Direction detection input (Pulse/Sign), 2:
Pulse input method 0: 2-phase input Individual input (CW/CCW)
Pulse input . . . ) . ) . )
multiplication 2: Multiply by 4 0: Multiply by 1, 1: Multiply by 2, 2: Multiply by 4

0: No input time 0: No input time constant, 1: 0.1us, 2: 0.5us, 3: 1.0us, 4: 2.0us, 5:

Input time constant constant 10.0us
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Pulse Input Function

15.1.3 Input mode of pulse input

¢ You can select from the following 3 modes depending on the input device to be connected.

¢ The counting operation changes according to the settings of multiplier as shown in the
following page.

B Input mode

Mode

Connection

Counting

2-phase
(phase
difference)

:D Incremental
encoder

phase A

Pulse input of

Unit

O Input A

Pulse input of

phase B

Pulse input of phase

Z (reset input)

Olnput B

O Input C

® The 2-phase input connects the
input A signal and input B signal of
each counter to the input A signal
and input B signal of corresponding
encoder.

® The counting direction depends on
the phase difference between Phase
A and Phase B. If Phase A leads over
Phase B (electronic angle at 90°),
add the counted value; and if Phase
A lags behind Phase B (electronic
angle at 90°), subtract the counted
value.

Direction
detection

Incremental
:D encoder or pulse

generator

Unit

Pulse input

Sensor

W
-

Olnput A

switch_,— | Counting directio

Olnput A

n

® During direction detection input,
counting signal is connected with
input A signal. The counting direction
is controlled by the level of the
direction signal of input B signal.

® If input B signal is turned OFF, the
counter will perform addition
operation when input A signal is on
the rising edge or falling edge, and
perform subtraction operation when
input B is on the rising edge or falling
edge.

Individual

Incremental
:D encoder or pulse

generator

Unit

Addition pulse input

Incremental
:D encoder or pulse
generator

Olnput A

Subtraction pulse input

Olnput B

® For individual input, the counter will
perform addition operation when
input A signal is on the rising edge or
falling edge and subtraction operation
when input B is on the rising edge or
falling edge.
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15.1 Pulse Input

B Counting operation of 2-phase input (phase difference input)

Time chart
Multiple . ;
| Addition Subtraction
mputA V| | L v I v I v
1X InputB 8: | | | | | | | | ] | | |
0 ) i X 2 X 3 X 2 X [ x—‘o
mputa O8] ¥ v F % f— v v f 3
2X InputB % I U e I [ S B
|
0 X 7 X 2 X 3 ¥ 4 X5 X 6 5 X 4 X 3 X 2 X 1 Yo
meutA 8| % ¢ f % ¥ v £ v v |
4 X InputB g: 4 v 4 Y 4 Y 4 Y 4 Y 4 Y
0 N1 X2 ) aXs e 7 s X o mo)aiX_12_ YaifioXoNe ) 7Xe s 4 a2 1) o0

B Counting operation for individual input

Time chart
Multiple e ;
Addition Subtraction
Input A ON £ £ 1 £
OFF
1X Input B8 N L) | L) | L) |
OFF
0 X 1 X 2 I 3 X 2 X 1 X 0
meutA % Ty F ¥ %
2X ON
InputB o 4 ¥ ¥ Y t ¥
oYX 1 Y 2 X 3 X 4 X 5 ) 6 5 Y 4 X 3 Y 2 X 1 Yo

B Counting operation for direction detection input

Time chart
Multiple — :
Addition Subtraction
mputA OV £ £ 1 f L i e B o
1X InputB ON
OFF;
[ { 1 X 2 X 3 X 2 X [ X 0
meutA V| 3 £y 3 B SR s S e S
2 X InputB ON |
OFF:!
0 1 X 2 X 3 N 4 X5 ) 6 5 X 4 X 3 {2 X 1 o
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Pulse Input Function

15.1.4 Monitoring of Pulse Input Values

e Pulse input values are saved in the positioning memory (Area no.0/Address H3C0-H3C7).
Pulse input values can be read and monitored via user program.

e Save pulse input values corresponding to the purposes of pulse input (pulsar, and high-
speed counter). (Unit: pulse)

e Accumulated save pulse input values and clear the pulse input values after the pulse input
purposes are changed or the pulse input values are cleared.

B Sample program
An example for monitoring the pulse input value of Axis-1 is given below.

RO
] F384PTBLR | HO [ H3CO | K2 [ DT200

@® @
. Specified value of program
Symbols| Specified content of program CH1 | CH2 | CH3 | CHa
@ Common area HO
@ | Pulseinput value area Haco | Hac2 | hHaca | Hace

15.1.5 Pulse Input Value Change Function

When the pulse input purpose is set to "high-speed counter”, it is allowed to change the pulse
input values saved in the positioning memory according to the user program.

B Pulse counting control area (positioning memory area no. 0)

Offset
Address Name Description
(Hex)
® When the bit corresponding to each axis turns from 0 to 1, change
the pulse input value to the preset pulse count change value.
® This symbol is a pulse edge trigger. Please remember to turn 0 to 1
before the change.
® After the change, the unit controller will automatically clear the
R fla § corresponding bit.
equest flag for pre
H3A9 pulse count change bit Name U!ﬂja; Description
0 CH1 pulse count change 0 .
0: Pulse input value not
1 CH2 pulse count change 0 changed
CH3 pulse count change 0 0—1: Pulse input value
changed
CH4 pulse count change 0
15-4 | — - -
H3B0- H3B1 Pulse input change | g4 the pulse input value to be changed for CH1
value of CH1
Pulse input change .
H3B2- H3B3 value of CH2 Sets the pulse input value to be changed for CH2
Pulse input change .
H3B4- H3B5 value of CH3 Sets the pulse input value to be changed for CH3
Pulse input change .
H3B6- H3B7 value of CH4 Sets the pulse input value to be changed for CH4
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15.1 Pulse Input

B Sample program

¢ An example for presetting the pulse input value of CH1 to any value KO is given below. Read
the pulse input value from the 1st line of the program for monitoring.

¢ Preset the pulse input value in corresponding positioning memory and set the change value
request flag of corresponding channel. After the input value is changed, the change request
flat area (positioning memory area no.0/address H3A9) will be cleared.

R9010
—| b————{F384PTBLR | HO | H3cO | k2 | D10 @
@ @
R1
— < DF) TFAIDMV] KO [ DT100 }
@ ®
F385PTBLW | HO [ DT100 | K2 | H3BO |
@ ®
R2
— < DF) [ Fomv [ H1 [ DT102 }
© ®
F385PTBLW | HO [ DT102 | K1 | H3A9 |
@ @
Sl | ST T Specified value of program
ymbols pecitied content or program CHA1 CH2 | CH3 | CH4
@ Common area HO
Area in which pulse input values are H3C0 H3C2 H3C4 H3C6
stored
@ Change value Any value
@ Common area HO
@ Pulse count value change value area H3BO H3B2 H3B4 H3B6
@ Set value for the pulse count value H1 H2 Ha Hs
change request flag area
Pulse count value change request
@ flag area H3A9
@ Reading of pulse input value
@ Write the preset values saved in the pulse input value area into the positioning memory
@ Write the values to the positioning memory according to the request for pulse input
change
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15.2 Setting and Operation of Pulsar

15.2.1 Overview

This function is used to connect axes by manual operation via the pulsars connected to the
pulse input connectors of FP-XH M8N Control Unit.

¢ Pulsars for a maximum of 4 channels can be connected.

¢ The pulsar operation for a maximum of 8 axes can be performed. For each axis, a pulsar
connected as an internal signal can be selected. Multiple channels can be activated
simultaneously with one pulsar.

B Pulsar input method

RECIIE Operation
mode
Standard The operation to obtain the number of pulses of the pulsar in the unit of 1ms.
operation The input content of the pulsar is directly reflected to the actual operation.
Speed The input speed of the pulsar will be held at the preset max. speed if is to exceed the max.
restriction speed.
(pulse hold) Hold the number of pulses inputted by the pulsar. Because pulses that cannot be outputted will
also be maintained, the pulses will still be outputted even if there's no input of the pulsar.
The speed unit is "(the set unit X 1000)/s".
Speed The input speed of the pulsar will be held at the preset max. speed if is to exceed the max.
restriction speed.
(time hold) Pulses that are cannot be outputted will be discarded, and the pulse output is interlocked with
the operations of the pulsar.
The speed unit is "(the set unit X 1000)/s".
A
Pulsar input
(kHz) Max. speed (kHz)

Pulse output (kHz)

v

| Min. speed (kHz)

Standard

operation

Speed restriction

v

(pulse hold)

Speed restriction

(time hold)

v
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15.2 Setting and Operation of Pulsar

15.2.2 Settings for Pulsar Operation

For using the pulsar operation, set the parameters in the two dialog boxes "Pulse input" and
"Parameter settings" of Configurator PM7.

B Pulse input setting
Select "Pulsar" from the items of pulse input application.

Pulse input settings 5]
| GHI | GH2 CH3 CHY ]
Pulze input application |IJ: Pulzar ﬂ 0: Pulzar 0: Pulzar 0: Pulzar
Pulse input rotation direction % High—speed counter I Forward 0: Forward 0: Forward
Pulse input method [ U eI InpuL |E|: 2-phaze input 0: 2-phaze input 0: 2-phaze input
Pulse input multiplication |2: Multiply by 4 |2: Multiply by 4 2 Multiply by 4 2 Multiply by 4
Item Setting example Settable range
Pulse input application 0: Pulsar 0: Pulsar
Pulse input rotation
uise Inp 0: Forward 0: Forward, 1: Reverse
direction
Pulse input method 0: 2-phase input When using the pulsar, only "0: 2-phase input" can be set.
Pulse input multiplication 2: Multiply by 4 When using the pulsar, only "2: Multiply by 4" can be set.

B Parameter settings menu
¢ For the item of the "pulsar operation code" of the axis on which the pulsar operation is
performed, select the channel number of the connected pulse input.

e The movement amount per an 1-pulse signal from the pulsar can be changed by setting the
ratio numerator and ratio denominator for the input signal of the pulsar.

Parameter settings @

\ | Pucis 1 [ fucis 2 [ ficis 3 [ fucis 4 -]

Pulsar operation settine code 0: Pulze input GH1 0: Pulse input GH1

Pulzar input method T Pulas | 0: Standard operation 0: Standard operation

Pulzar operation ratio numerator 2: Pulze input GH3 1 1 1

- - - % Pulse input GHY

Pulsar operation ratio denominator 1 1 1

Pulzar operation maximum speed | 1} 0 1] 0 -
Item Setting example Settable range

. . . 0: Pulsar input CH1, 1: Pulsar input CH2, 2: Pulsar input

Operation setting code 0: Pulse input CH1 P P P

CH3, 3: Pulsar input CH4

Pulsar operation ratio

2 1-32,767
numerator

Pulsar operation ratio

h 1 1-32,767
denominator

2: Speed restriction (time | 0:Standard operation , 1: Speed restriction (pulse hold), 2:

Pulsar input method hold) Speed restriction (time hold)

Pulsar operation maximum

speed 500 pulse: 0 -2,147,482,624 pps
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15.2.3 Operation of Pulsar

The following example is explained with the pulsar operation of axis-1. Settings are made in

pulses.
Table <Ij @
—— ]
Manual pulser
|: Ball screw I: :I
(-) side (+) side

B Operation diagram

[Pulsar forward] ! | [Pulsar reverse]
Aphase J- -L—L -1 | | Aphase —I- -L—L1
B phase — 1 gy B phase —- - -

Pulsar input A phase — b ‘ |—|—5—

Pulsar input B phase % ______ i_ ______ !i_! ______________ !—'é_
Pulsar operation enabled contact Y1200 J:r 777777 2”””15”””15 ,,,,,,, ;,:,”1: ,,,,,,, ; ,,,,,,, ;”,,”,Er ,,,,, I.:_
oy tag 130 oo b L
Operation done flag X1140 ; ; ; ; ; ; ; ; ; ; !—»
Current value I 1000 X 1002 X 1004 X 1006 X 1(;08 X 1006 X 1004 X 1002 XI 1000 I

B Operation of each contact

e The BUSY flag (X1130) indicating the state that a motor is running will turn ON when the
pulser operation permit contact turns ON and will turn OFF when the contact turns OFF.

¢ The operation done flag (X1140) indicating the state of operation completion will turn ON
when the pulser operation permit contact is turned OFF and the flag will be maintained until
the next positioning control, JOG operation, home return, or pulser operation starts.
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15.2 Setting and Operation of Pulsar

B Sample program

RO Y1120
_| |_( DF ) O Servo ON
Servo ON NV A Tr-GHIR [ SS——
ON request
R1 Y1130
— < DF) O
Servo OFF Axis 1 Servo
OFF request
X1100 X1104 X1230 X1180 X1120 R10
| | | | | | ]
— 11 I @ Start enabled
Lk  Tool  Axis1 AXds1 — Axis1 Startenable | iondition
establishment gperation error ~ connection servo lock flag
annunciation confirmation
R2 R11
—| |—( DF /} { —
Pulsar Pulsar OFF
operation edge
R2 R10  X1130 R11 Y1200 PR
( | | | M) xis 1 pulsar
bF) ] I/{ '/{ - enabled
Pulsar Start Axis 1 |Pulsar OFF Axis 1 | b
operation enable BUSY edge pulsar
Y1200 flag enabled
|
[
Axis 1 pulsar
enabled

B Programming precautions
¢ The starting point and flag number vary with the axis number.

B Limit Input Operation

Condition Direction Limit status Operation

When Pulsar Forward rotation Limit input (+): ON Not executable, Error occurs.
operation is Limit input (-): ON Executable
executed

Reverse rotation Limit input (+): ON Executable

Limit input (-): ON Not executable, Error occurs.

During Pulsar Forward rotation Limit input (+): ON Deceleration stop, Error occurs.
operation Reverse rotation Limit input (-): ON Deceleration stop, Error occurs.
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15.3 Pulse Input / High-speed Counter Function

15.3.1 Overview

The control unit can use the pulse inputs as external counters by setting the pulse input
application to "High-speed counter".

* REFERENCE

e For the details of monitoring count values, refer to "15.1.4 Monitoring of
Pulse Input Values".

e For the details of the methods to preset count values, refer to "15.1.5 Pulse
Input Value Change Function”.

15.3.2 Settings When Using High-speed Counter

For using the pulse input function as the high-speed counter, make the setting in the "pulse
input" dialog box of Configurator PM7.

B Pulse input setting
Select "High-speed counter" from the items of pulse input application.

Pulse input settings (23]
| GHI | GH? GH3 GH4 -1
Pulze input application |U: Pulzar ﬂ [ Pulzar 0: Pulzar 0: Pulzar
Pulze input rotation direction 2 [ Farward 0: Farward 0: Farward
2: High-=peed counter
Pulze input methad U: -phaze Input U 2-phaze input 0: 2-phaze input 0: 2-phaze input
Pulze input multiplication 2 Multiply by 4 2 Multiply by 4 2 Multiply by 4 2 Multiply by 4
Input time constant 0: Mo input time constant| 00 Mo input time constant| 00 Mo input time constant| 00 Mo input time constant
Item Setting example | Settable range
. s 2: High-speed o
Pulse input application counter 2: High-speed counter
P.ulse‘mput rotation 0: Forward 0: Forward, 1: Reverse
direction
. . . 0: 2-phase input, 1: Direction detection input (Pulse/Sign), 2:
Pulse input method 0: 2-phase input Individual input (CW/CCW)
Pulse input . . . . . . . .
multiplication 2: Multiply by 4 0: Multiply by 1, 1: Multiply by 2, 2: Multiply by 4
. 0: No input time 0: No input time constant, 1: 0.1us, 2: 0.5us, 3: 1.0us, 4: 2.0us, 5:
Input time constant
constant 10.0us
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15.3 Pulse Input / High-speed Counter Function

¢ KEY POINTS

e For using the pulse input as the master axis of synchronous control, select
an arbitrary pulse input channel from the "Select synchronous master axis"
of the "Synchronous parameter settings" dialog box.

Swynchronous pararmeter settings

[ fixis 2

Axiz &

Axizs 4

Select synchronous master axis

Mo synchronous mastﬂ

Mo gynchronous master

Mo gynchronous master

Mo gynchronous master

Guick move -
Deceleration stop methad

Deceleration stop time

Select master axis Electronic ezar operation settings

Giear ratio numerator

l Giear ratio denaminator

e Giear ratio change time
J

¥

Clutch operation settings

Mo synchronous master
Aiz 1

Az 2

Az 3

Az 4

]

Az B

Pz 7

Pucis 8
Wirtual Axis 1
irtual Axis 2

Linzar deceleration

Linear deceleration

Linear deceleration

o0

o0

o0

Mot use

Mot use

Mot use

Mot use

Mot uge

Mot uge

I¥0 clutch on request

15.3.3 Count Disable/Enable Control

: Glutch on trigeer tvpe Pulze input GH2 [0 clutch on request I/0 clutch on request
Pulze input GH3

Edge selection Pulse input GHY Level Level Level

£ Method Tiract Direct Direct Direct

.
Slip method Specify lip time Specify =lip time Specify lip time Specify lip time

l Slip time 1 1 1 1

Slip curve zelection Linear Linear Linear Linear

B Control of pulse inputs

¢ When selecting "High-speed counter" for the pulse input application, the count of the pulse
input value can be stopped arbitrarily. While the count of the pulse input value stoaps, the

current pulse input value is held.

¢ The setting to disable/enable the count of pulse inputs is made by writing to the following

area with user programs.

B Program example

The following shows the example which disables the pulse input of the first axis when the

execution condition RO is ON.

RO
I [FoMvV | H1 | DT100
@®
F385PTBLW | HO | DT100 | K1 | H3A8
@
Code | D inti Value specified in program
ode escription
P CH1 CH2 CH3 CH4
@ Value corresponding to the axis that H1 H2 H4 H8
the count is disabled (bit0) (bit1) (bit2) (bit3)
@ Common area HO
@ Pulse count enable flag area H3A8
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Stop Function

16.1 Types and Settings of Stop Function

16.1.1 Type of Stop Operations

¢ The following seven stop operations are available.

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

allocated output 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 operation stop

Name

Time chart

Occurrence Conditions and Operation

System
stop

v

® When the system stop contact (Y1100) is set
to ON, stop the operation of all axes
immediately.

® Stop at 1 ms deceleration time.

® Perform the same action when the Operation
pattern of the control unit is switched to PROG.
from RUN.

Emergency
stop

—>

v

® When the system stop contacts (Y1180-
Y1187) are set to ON, stop the started operation
and the pulse output of the corresponding axis.

® Set the deceleration time of emergency stop
in the settings of the parameters in the
Configurator PM7.

Limit
stop

—>

® When the limit+input and limit-input (Y1200-
Y120F) are set to ON, stop the operation of the
corresponding axis.

® Set the deceleration time of limit stop to be set
in the settings of the parameters for
deceleration.

Software
limit
stop

Error
stop

-

® When the software limit function is enabled, if
the software limit range is exceeded, the
operation that is already started will be stopped
along with the operation of corresponding axis.

® Performs a deceleration stop in the "error stop
deceleration time" specified in the parameter
settings menu of Configurator PM7

® |n case of self-diagnosis error (error code 44:
position control operation error), the operation of
corresponding axes (all axes or various axes)
are stopped. (Note 1)

® Performs a deceleration stop in the "error stop
deceleration time" specified in the parameter
settings menu of Configurator PM7.

(Note 1): Upon self-diagnosis error other than the position control operation error, the mode will change to PROG.
and the system will be stopped. However, the mode when a self-diagnostic error occurs varies according to the
settings of system registers.
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16.1 Types and Settings of Stop Function

Name Real-time Charts

Occurrence Conditions and Operation

Deceleration time

> C-o->
<o <o

Deceleration
stop \
(Note 1) E ‘\

v

® When the deceleration stop (Y1190-Y1197) is
set to ON, stop the started operation and the
operation of the corresponding axis.

® Set the deceleration time to be set in the
starting position control operation for
deceleration.

Deceleration time

Pause
(Note 1)

Stop canceled i}

® When the deceleration stop (Y1190-Y1197) is
set to ON, stop the started operation and the
operation of the corresponding axis.

® Set the deceleration time to be set in the
starting position control operation for
deceleration.

® When the deceleration stop signal if OFF, the
stop control is executed again after cancellation
of the deceleration stop.

(Note 1): The deceleration stop and pause function set the system operation setting area of the positioning memory

and switch the operations with the user program.

m /O signal assignment

1/0 number
Signal name i i
d Axis 1 | Axis2 | Axis 3 | Axis4 | Axis5 | Axis | AXis7 | Axis8
(virtual) | (virtual)
System stop Y1100
Emergency stop (The Y1180 | Y1181 | Y1182 | Y1183 | Y1184 | Y1185 | Y1186 Y1187
operation is the level type.)
Deceleration stop (The | y1490 | yq191 | v1192 | Y1193 | Y1194 | Y1195 | Y1196 | Y1197
operation is the level type.)
(Note 1): During interpolation control, please turn the contact corresponding to the min. axis number in the
interpolation group.
16.1.2 Stop Tme Settings
Each stop time is specified for each axis on Configurator PM7.
H Stop time settings
Parameter settings @
| | Axis 1 | Axis 2 | Axis 3 | Axis 4 |ﬂ
| Jog operation - Jog target speed [ 1000 | 1000 | 1000 | 1000 |
Emergency stop deceleration time {ms) 100 100 100 100
Limit stop deceleration time (ms) 100 100 100 100
Error stop deceleration time (ms) 100 100 100 100

|J—DU|nt - Operation setting code

|0 Linear acceleration/ded| I: Linear acceleration/ded| 0 Linear accelerations/ded i Linear accelerations/de|

Item

Description

Emergency stop
deceleration time

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

ms)

Limit stop
deceleration time

Set the deceleration time at the time of limit stop and software limit stop. 0 to 10000ms

(Default: 100 ms)

Error stop
deceleration time

Set the deceleration time at the time of error stop. 0 to 10000ms (Default: 100 ms)
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16.2 Operation During Stop

B Operation during stop
e The system stp, emergency stop, deceleration stop and pause is performed by turning on
each request contact in the 1/O area.

¢ The stopped state is held while each contact is on until each request signal turns off. Any
operation cannot be performed in the stopped state. It is also the same in the cases of limit
stop, software limit stop and error stop.

B Priority of stop operations
¢ When stop control requests are made simultaneously, the stop operations will be executed
according to the following priority.

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

- The priorities of the error stop, software limit stop and limit stop are the same.

- In case of the same priorities, the axes will stop at the stop time previously occurred.

® Dwell time setting

e The dwell time setting is invalid in the stop operations regardless of patterns.

e However, the dwell time setting is invalid in the positioning operation after a pause.

B Flag processing

¢ In the case of system stop, the busy signal turns off and the operation done signal turns on.

e In the cases of emergency stop, limit stop, software limit stop, error stop and deceleration
stop, the busy signal turns off and the operation done signal 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.

¢ After the emergency stop, limit stop, software limit stop, error stop, deceleration stop or
pause, deceleration is performed with each specified deceleration time, and the value when
the operation stops is stored.

¢ In the case of system stop, the value whe the operation stops is stored.
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16.3 Pause Function

16.3.1 Pause Function

¢ The pause function temporarily stops operation. Toggle between the pause function and the
deceleration stop function for use.

¢ The pause function performs a deceleration stop in the deceleration time of operation when
the deceleration stop request contact turns ON. After that, the stopped state is kept while the
deceleration stop request contact (Y1190 to Y1197) is on, and the control stopped is
restarted by turning off the deceleration stop request contact.

B ¢ KEY POINTS

e No deceleration stop can be executed while the pause function is in use.
Use the emergency stop function in the case of executing a stop while the
pause function is in use.

e The pause function is enabled only when the positioning unit is in
automatic operation (positioning control). During a manual operation (JOG
operation/home return/pulsar operation), it is the same operation as a
deceleration stop.

o Like other stop functions, the pause function will maintain the stop state
while the deceleration stop (pause) request signal is ON. The pause will be
canceled if an emergency stop or system stop is executed while the
positioning unit is not operating, and the positioning unit will go into the
emergency stop or system stop state.

16.3.2 Pause Settings

¢ Deceleration stop and pause set the system operation setting area of the positioning
memory (positioning memory area no.0/Address H389) and switch the operations with the
user program.

B System operation setting area (positioning memory area no.3)

S Initial
Address | Name Description

value
(Hex)

Operate when the deceleration stop request signal is Active (OFF=
ON).

0: Deceleration stop

During repetition, the operation stops to the E-point of the object of
repetition.

1: Pause

Common Deceleration ® Perform deceleration stop, and resume position control when the
area sto ti 0 "deceleration stop request signal" is canceled (ON=OFF).

p operation ) )
H389 ® All operations are the same to that of deceleration stop for cases
other than position control operation.
® During repetition, the operation stops till the E-point of the object of
repetition, and resumes when the "deceleration stop request signal" is
canceled (ON=OFF).
® |f system stop or emergency stop is executed during pause, the
pause will be canceled and the operation will not be resumed even if
the "deceleration stop request signal" is canceled (ON=OFF).
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B Sample program
¢ Operation when the deceleration stop contact of axis-1 is turned ON.

e Set parameters corresponding to the operation in the system operation area (positioning
memory area no.0/Address H389).

R1
—H HoF

| Fomv | H1 [ DT100 |
F385PTBLW | HO | DT100 | K1 | H389 |
R2
—| < DF) 'FoMV | HO [ DT101 }
F385PTBLW [ HO [ DT101 | K1 | H389 |
RO Y1190
— | O—+©
Cod Value specified in program
Description i i
e P Axis 1| Axis 2| Axis 3| Axis 4 | Axis 5| Axis 6| /XIS 7 | Axis 8
(virtual)|(virtual)
@ Param‘eter values for switching HO: Deceleration stop operation, H1: Pause operation
operations
@ Common area HO
@ System stop H389
@) | Deceleration stop (The Y1190 |Y1191| Y1192 | Y1193 | Y1194 |Y1195|Y1196| Y1197
operation is the level type.)
@ Switch the operation to pause when the deceleration stop contact turns ON
@ Switch the operation to deceleration stop when the deceleration stop contact turns ON
@ Perform deceleration stop or pause
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17.1 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.

B Operation pattern and dwell time

Operation
pattern

Dwell time and operation

control the position reference until the
operation done flag turns ON.

Dwell time

/ The dwell time is the time
E-point taken from the completion of
BUSY flag J

Action Completion

While the positioning unit is in

Dwell time P-point control, the positioning
table will operate
consecutively, and the dwell

P-point time will be invalid. For the last
control table (E point), like E-point

required from the completion of
the position reference until the
operation done flag turns ON.

BUSY flag J control, dwell time is a period

Action Completion

The dwell time is the waiting
time for executing the next

table from the completion of
the positioning table
C-point (deceleration stop). For the last

Dwell time Dwell time Dwell time

control table (E point), like E-point
control, dwell time is a period
,— required from the completion of
the position reference until the
operation done flag turns ON.

BUSY flag

Action C:

B Setting of the dwell time
¢ The dwell time is designated in the position control data tables via the Configurator PM7

e It is allowed to set each data table of position control data within the range of 0-32767 (ms).

B Untitled - Confiqurator PM7
File Edit ¥iew Online Debug Axis Settings Options Help
BB % Bmdh 2o e o P

Communications destination: Home |Position unit: pulse | Speed unit pulse / 5

Table number COperation pattern | Contral method | Woaxis (1) mo.. | Acceleratio.. | Acceleration .| Deceleration ti. | Taree s..| Dwell time ..
1 E: End point I Increment 50000 L: Linear 100 100 1300 I
2 E: End point I Increment 100000 L: Linear 100 100 1100 a0
3 E: End paint I Therement 0 L Linear 100 100 fenn N
4 E: End point I Increment 0 L Linear 100 100 1000 0

17-2



17.2 Software Limit

17.2 Software Limit

B Software limit functions

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 for the absolute coordinate managed within the positioning unit. As the software limitis a
function for the protection of the motor, servo amplifier and motor driver, it is recommended to
set them to the values within the range of the mechanical limits (+) and (-) as below.

Limit (-) Table Limit (+)
1
U Ball screw — - U
L/ [T

[

Lower limit value of
software limit

[

Upper limit value
of software limit

(-) side (+) side

If the operating range of the motor exceeds the setting range of the software limit (upper and
lower limit values), an error will occur, and the deceleration stop will be 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
4* [ 1 —= range of the software limit.
|: [/ 77T /////////////////////:|
(-) side D (+) side

Lower limit value of
software limit

B Software limit settings

¢ Software limit can be enabled/disabled in the Parameter Settings dialog box of Configurator
PM7 by axis.

¢ Software limit can be enabled/disabled separately for position control, home return and JOG
operation. For example, you can enable software limit during home return and JOG
operation

Pararmeter settings (23w
| | Aviz 1 | Avis 2 | Avis 3 | Avis 4 lﬂ
Software limit (Positioning cantrall & Enabled M: Disabled M: Disabled M: Disabled
Software limit (Home return) M: Dizabled M: Digabled M: Digabled M: Dizabled
Software limit {JOG operation} M: Dizabled M: Dizabled M: Dizabled M: Digabled
Software limit upper limit value 1073741823 1073741823 1073741823 1073741823
Software limit lower limit value 1073741823 -1073741823 —1073741823 —1073741823
Auxiliary output mode | N: Not used | N: Nt uzed | N: Mot used | N: Nt used
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17.3 Auxiliary Output

17.3.1 Auxiliary Output Function

¢ Auxiliary output is the function to notify the outside of which data is being executed during
automatic operation (E-point control, C-point control, P-point control and J-point control).

¢ Auxiliary output contacts and auxiliary output codes vary depending on data tables in
execution.

¢ Values of auxiliary output codes can be held to the next position control data table for
execution. In addition, upon completion of auto operation, the auxiliary output codes just
outputted will be held.

P E
Busy flag —
Operation done flag
With mode
Auxiliary output data 1H 2H
Auxiliary contact flag Auxiliary outpui  Auxiliary output
ON time ON time
’:‘ (ms) ’:‘ (ms)
Auxiliary contact flag
Delay mode
Auxiliary output data 1H 2H
Auxilia!ry output  Auxiliary output
ON time ON time
(ms) (ms)
Auxiliary contact flag
Delay rate Delay rate

(%) (%)

e Auxiliary output modes include the With mode and the Delay mode. Auxiliary output mode,
auxiliary output ON time and delay ratio can be set via the Configurator PM7.

e Auxiliary output contacts can be monitored by input contacts (X1190-X1197) assigned to
various axes.

¢ Auxiliary output codes can be set for various position control data tables via the Configurator
PM7 Auxiliary output codes can read positioning memory (information area of each axis) for
monitoring.
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17.3 Auxiliary Output

17.3.2 Auxiliary Output Settings

Auxiliary output is designated with the Configurator PM7 by axis. The Auxiliary output function
is valid when the auxiliary output mode is selected from the "Parameter Settings" dialog box.

W Settings of auxiliary output mode/auxiliary output contact operation

Pararmeter settings @
[ [ fciz 1 [ fixis 2 [ fixis 3 [ fixiz 4 B
Auxiliary output made [: Delay made Wt With mode M: Mot uzed M: Mot uzed
Auxiliary output on time {me) 10 10 10 10
Auiliary output delay ratio (%) 1] 1] i i
Completion width (pulze) 1] 1] 10 10
Monitor error - Torque judement |N: Dizabled |N: Dizabled |N: Dizabled |N: Dizabled

Item Description
N: Unused Selected when auxiliary output contacts and auxiliary output codes
are not used.
W: With mode As the auto.opere}tlo‘n started, the e)uxmary contact flag assigned to
corresponding axis in the 1/0 area is turned ON.
Auxiliary output mode According to the position control movement ratio (%) of auto
operation, the auxiliary contact flag assigned to corresponding axis
D: Delay mode in the 1/0 area is turned ON. However, when the auto operation is
set to J-point control, the operation is the same to that in the With
mode.

Auxiliary output ON

time Sets the auxiliary output contact ON time. 0-255 ms (Initial value at 10 ms)

Auxiliary output Delay
ratio

sets the ratio of the delay to the auxiliary output contact is turned ON when the auxiliary
output mode is set to Delay mode. Setting range 0-100% (initial value: 0%)

B Settings of auxiliary output codes
Each data table of position control data can be assigned an output code (1 byte).

E.E Untitled - Configurator PM7
File Edit Wiew Online Debug Awxis Settings
B Br |9 B 4h | & 8|2 [0 B %7

Communications destination: Home | Pozition unit: pulze |Speed unit: pulse £ =

Dptionz  Help

Table number Operation pattern | Control method | H axig (l)...| Accelerati... | Accele.. | Deceleration..| Target .| Dwell time | | .‘%uxiliary...‘r
1 E: End paint I Increment 50000 L Linear 100 100 1000 ] 1
2 E: End paint I Increment 100000 L Linear 100 100 1000 ] ]
3 E: End paint I Increment 0 L Linear 100 100 1000 ] 0
4 E: End paint I Increment 0 L Linear 100 100 1000 8 ]

n ¢ KEY POINTS

o If only auxiliary output code is used, please select any auxiliary output
mode from the With mode and the Delay mode.

¢ No matter in which auxiliary output mode (With mode or Delay mode), the
auxiliary output codes will be saved at the beginning of position control.
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17.3.3 Monitoring of Auxiliary Output

Auxiliary output contacts in operation can be monitored by input contacts. In addition, auxiliary
output codes can read positioning memory area for monitoring.

B Assignment of auxiliary output contacts

Axis 7 Axis 8

Item Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6 (virtual) | (virtual)

é;ft'gitw output| v 1190 X1191 X1192 X1193 X1194 X1195 X1196 X1197

B Auxiliary output code.monitoring

e Auxiliary output codes indicating the current status are saved at address H39 of the
information area of each axis in the positioning memory. Please read them with the user
program.

¢ Auxiliary output codes can also be monitored with the data monitoring of the Configurator
PM7

B Sample program
An example of reading auxiliary output codes of axis-1 and axis-2 to DT0-DT1 is given below.

R9010
F384PTBLR| H1 | H39 | K1 | DT0
@ @
F384 PTBLR | H101 | H39 | K1 | DT1
@ @
Content specified by Value specified by program
Code Axis 7 | Axis 8

rogram . . . . . .
prog Axis 1|Axis 2|Axis 3|Axis 4|Axis 5|Axis 6 ey | (e

@ Axis no. and each information
area

H1 H101 | H201 | H301 | H401 | H501 H601 H701

@ Area in which auxiliary output H39
codes are stored

17.3.4 Operation upon Movement Change during Operation

B Precautions for movement change during position control operation

When the Delay ratio is set to 1-99%, the operation of the auxiliary contacts during movement
change in position control operation is shown as follows.

¢ When executing movement change request before the auxiliary contact is turned ON, please
turn the auxiliary contact on according to the ratio before the movement change.

e The data table is turned ON upon completion of data table execution when the movement
when the auxiliary contact is turned on is smaller than the target value after change.
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17.4 Coordinate Origin

17.4 Coordinate Origin

The coordinate origin function is used to set the coordinates of the origin to any value after
home return.

e The coordinates of the origin after home return can be set in the positioning memory via the
Parameter Setting dialog box of Configurator PM7 or the user program.

¢ The set coordinates will be turned into the coordinate origin when executing home return of
the target axis.

B Settings of coordinate origin

The coordinate origin for each axis can be set in the Parameter Settings dialog box of
Configurator PM7.

Parameter settings @
Pixis 1 Pixis 2 Picis 3 ficis 4 B

Home return - Return setting code 0: Dog method 1 0: Dog method 1 0: Dog method 1 0: Dog method 1
Home return - Stop-on-contact torque value (%) 100 100 100 100
Home return - Stop-on-contact judgment time {ms) 100 100 100 100
Home return - Return direction 0: Limit (-} direction 0: Limit (-} direction 0: Limit (-} direction 0: Limit (-} direction
Home return - Return acceleration time {ms) 100 100 100 100
Home return - Return deceleration time {ms) 100 100 100 100
Home return - Return target speed 1000 1000 1000 1000
Hnme return — Return creen eneed 10n 1nn 1nn 1nn
|H0me return — Home coordinates | 100000 | 0 | 0 | 0 |

| Jog operation - Acceleration/deceleration method | Linear aceeleration/dec| It Linear accelerations/dec| 0: Linear acceleration/de 0: Linear acceleration;"detl

B Sample program
An example of reading the current value of axis-1 after unit system conversion and setting it
the coordinate origin is given below.

RO
I DF F384PTBLR | H1 | H3E [ K2 [ DT100
@® @
F385 PTBLW | H2 [ DT100 | K2 [ H4A
©) @
Value specified in program
Code| Description i i
P Axis 1 | Axis 2 | Axis 3 | Axis 4 | Axis 5| Axis 6| AXiS7 | Axis8
(virtual) | (virtual)
(D) | Axis no. and each H1 | H101 | H201 | H301 | H401 | H501 H601 H701
information area
@ Memorxarea for unit H3E
conversion current value
@) | Axis no. and each axis H2 | H102 | H202 | H302 | H402 | H502 | H602 H702
setting area
@ Coordinate origin setting HAA
area
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E’KEYPOINTS

e The coordinate origin will be set to be equal to the integral value after unit
system conversion.
E.g.) when the unit is pm (0.1 ym), 1,000.0 pm is set as "10000".
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17.5 Current Value Update

17.5 Current Value Update

The current value update function is used to set the "current value after conversion of unit
system" saved in the positioning memory to any value.

¢ Set the value as the current value via the user program in the current value update
coordinates area (positioning memory area no.0/Address HC8-HD7) of the positioning
memory.

¢ When the bit of the target axis of the current value update question flag area (positioning
memory area no.0/Address HCO) is set to ON, the "current value after conversion of unit
system" of the information area of each axis (positioning memory area no.1/Address H3E-
H3F) will be changed to the designated current value.

B Sample program

An example of presetting any value K100000 in the positioning memory area to update the
current value after conversion of unit system of axis-1 is given below. In the first line of the
program, read the current value after conversion of unit system of axis-1 to the data registers
DTO0-DT1 for monitoring.

R9010
—| b———[F384PTBLR | H1 | H3E | K2 | D10 - @
@ @ ..............................................
R1
— | DF ) { F1 DMV [K100000] DT100 |-
® ®
F385PTBLW | HOo [ DT100 | K2 | HC8 |~
@ ..............................................
R2
— < DF) T'FOMV | H1 | DT102 -
F385PTBLW | HO [ DT102 | K1 | HCO o~
@ @
Value specified by program
Content specified by & Y prog A Axls 8
B Code | program Axis 1|Axis 2|Axis 3|Axis 4|Axis 5|Axis 6| o> XIS
(virtual) | (virtual)
D Axis no. and each H1 | H101 | H201 | H301 | H401 | H501 | H601 H701
information area
@ Memory area for unit H3E
conversion current values
@ Update value Arbitrary value
@ Common area HO
G) | Current value update HC8 | HCA | HCC | HCE | HDO | HD2 | HD4 HD6
coordinate area
@ Set value of current value H1 H2 Ha H8 H10 H20 H40 H80
update request flag area
@ Current value update HCO
request flag area
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B Current value update area (positioning memory: common area)
Memory
address Name Description
(Hex)
Change the current value coordinates after conversion of unit system
managed by the unit controller (offset addresses H3E-H3F of the axes)
into the values set in the current value updated coordinates areas
(HC8-HD7) only when the bit corresponding to the axes turns from 0 to
1.
Upon completion of the change, the unit controller will automatically
clear the corresponding bit of the current value update request flag
area (HCO).
bit Name Initial Description
value
0 Current value update 0 0: unchanged
request of axis 1 1: Coordinate origin of
1 Current value update 0 corresponding content
Current value update request of axis 2 changed ) )
HCO request flag 2 Current value update 0 (Auto clearing by the unit
request of axis 3 controller after execution)
3 Current value update 0 —
request of axis 4
4 Current value update 0
request of axis 5
5 Current value update 0
request of axis 6
6 Current value update 0
request of (virtual)
axis 7
Current value update
7 request of (virtual) 0
axis 8
15-8 - - -
HC8-HCY Curre_nt value update
coordinate of axis 1
HCA-HCB Currept value update
coordinate of axis 2
HCC-HCD Curre_nt value update
coordinate of axis 3
HCE-HCF Currept value update
coordinate of axis 4
HDO- HD1 Current value update Saves the preset coordinates as the current value.
coordinate of axis 5
HD2- HD3 Currept value update
coordinate of axis 6
Current value update
HD4- HD5 coordinate of (virtual)
axis 7
Current value update
HD6-HD7 coordinate of (virtual)
axis 8

(Note): The current value update request flag is designated via the H constant. For update request of axis-1 and axis-
2, write H3.

B’KEYPOINTS

e The current value changed via current value update is the current value
after conversion of unit system.
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17.6 Target Speed Change Function

17.6 Target Speed Change Function

17.6.1 Overview

The target speed change function is used to change the target speed to any speed according
to the position control data tables in operation. The operation amount in the data table will not
be changed even if the speed is changed.

f

f When the target speed is increased
_

When the target speed is decreased

B Use Conditions

The use conditions of the target speed change function are as follows.
A: Available, N/A: Not available

Separate axis control | A -In the case of the synchronous control, the speed can be
Control Interpolation control N/A changed only for the master axis.
method
Synchronous control A (Slave axes operate according to the master axis.)
° E-point A +The speed can be changed more than once in one table.
§ P-point A - The speed cannot be changed during the deceleration in
5 C-point A accordance with the stop operation.
:‘é Operation | J-point N/A (}Th(—:ﬂ stpeedt calmnot be changed during the deceleration in the
2| pattern point control.
+The speed cannot be changed during the dwell time in the C
Repetition control A point control.
+For the J point control, use "J point speed change contact”
to change the speed.
JOG operation N/A -For trle :JOG operation, change "JOG operation target
speed" directly to change the speed.
Home return N/A

B Speed change mode

This is a method in which a desired speed is specified directly and the change is requested by
Speed direct 1/0.

specification The valid range of the function can be selected from two patterns, which are "Active table only"
and "Active table to completion of operation”.

This is a function to change a set speed using a specified ratio (%).
The change request by I/O is not necessary, and the change is reflected when the set value

Ratio L

o (ratio) is changed.
specification | function is valid for all the positioni tions after the set timi
(Override) e function is valid for all the positioning operations after the set timing.

The ratio specification also becomes valid when the speed is changed by the speed direct
specification.

17-11



Auxiliary Function

17.6.2 Setting Procedures and Operations (Speed Direct Specification Method)

B Setting procedures and operations of speed direct specification method

The target speed change function in the speed direct specification method is activated by the
following procedure during a positioning operation.

1. Set "Change mode selection" and "Change speed" in the positioning memory.
2. Turn on the "Speed change request" contact during a positioning operation.
* "Speed change done annunciation" turns ON when the speed change is actually started.

* Once the "Speed change request" contact turns OFF, the "Speed change done
annunciation” also turns OFF.

f

200000 ------ncmmmmoes /—\
100000|-- —4 \

Change mode selection >< chtivje table only
Change speed >< 20bd00pps
Speed change request
Positioning speed change

done annunciation

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

(Note 2) The movement amount does not change when the speed change is performed.

B Setting parameters of speed direct specification method

The following parameters are used in the target speed change function of the speed direction
specification method.

Positioning operation change setting area (positioning memory area no. 5)

Offset
address Name Default | Description
(Hex)
Area for setting the range of the positioning speed change.
Positioning speed 0000H: Active table only
HA1 change HoO 0001H: Active table to E point table (until the completion of the
Change mode operation)
selection In the case of other values, the unit operates as the setting of
0000H (Active table only).
o Area for setting a change speed for changing the positioning
Positioning speed speed.
H2-H3 change K100 . . .
Set using unit system conversion values.
Change speed . .
1-2,147,482,624 (designated unit system)
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17.6 Target Speed Change Function

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

Parameter Setting value
Change mode selection 0000H (Active table only)
Change speed 150,000 (pps)

fﬂ f“
B c

\ : 150,000pps|- - - - \A

100,000pps|

> mpb-m--

A Speed change request contact turns ON.
Only the speed of the table 1 is changed to 150,000 pps.
C The speeds of the table 2 and 3 do not change.

[o9)

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

Parameter Setting value
Change mode selection 0001H (Active table to E point table)
Change speed 150,000 (pps)
f A f A
B
. [ |
\ 150,000pps |- -- - / \l’
100,000pps |- ———— —LJ
1 2 3 11 2 3
t 1t
A
A Speed change request contact turns ON.
B The speeds of all consecutive tables are changed to 150,000 pps.
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B Example of operation (For repetitive operations)

When the speed change (speed direct specification, active table only) is performed during the
positioning repeat operation, only the speed of the active table in an active repeat period is

changed.

fh

AR AN N

100,000pps|-——— —
1 2 3 1 2 3 1 2 3
AN A A J
' Y ' t
Repeat: 1st time Repeat: 2nd time Repeat: 3rd time
f4 A B
150,000pps / _X— W /
100,000pps ¥ L
2 3 1 2 3 1 2 3
A A J >
' Y e t
Repeat: 1st time Repeat: 2nd time Repeat: 3rd time

A Only the speed of the table 1 in the first repeat period is changed to
150,000 pps.

B The speeds of the table 1 in the second and third repeat periods are
not changed.

17-14



17.6 Target Speed Change Function

17.6.3 Setting Procedures and Operations (Ratio Specification Method)

B Setting procedures and operations of ratio specification method (Override)

When setting the ratio specification, the command speed is immediately reflected in the
specified ratio once the "Ratio specification" in the shared memory is changed.

f A
200,000pps t----=-==-==-=-~
100,000pps - ‘
50,000pps [-f--------F-====------- -\ \ \
t
Ratio specification l 100(%) 200(%) 50(%) 100(%) l

(Note 1) The acceleration time to the change speed and the deceleration time from the change speed follows the
setting values of the active table.
(Note 2) The movement amount does not change when the speed change is performed.

B Setting parameters of ratio specification method

The following parameters are used in the target speed change function of the ratio
specification method.

Positioning operation change setting area (Positioning memory area No. 5)

Offset
address Name Default | Description
(Hex)
Positioning speed Area for setting the change ratio (override) to the command
change speed for the positioning speed change. The speed change
HO Ratio K100 request by I/O is not necessary, and the change becomes valid
specification when the set value (ratio) is set.
(Override) 1to 300 (%)
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B Example of Operation
When changing the ratio from 100% to 150%

Parameter Setting value
Ratio specification 100 (%) to 150 (%)
300,000pps
U B
4 4 200,000pps
150,000pps 225’0TOOPPS
200,000pps / 100 oToo B 150,000pps
,000pps,
150,000pps |:> ’
100,000pps
Vt Y
A
A The ratio specification is changed from 100 to 150 (%).
B All consecutive tables follow the set ratio.
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17.7 Movement Amount Change Function

17.7 Movement Amount Change Function

17.7.1 Overview

e The movement amount change function is used to change the movement amount on an
active positioning table to an arbitrary amount.

¢ Even when the movement amount is changed, the target speed is the same.

When increasing the movement amount

When decreasing the movement amount
F(+)

F(-)

B Use Conditions

Conditions to use the movement change function are as follows

Separate axis control A -In the case of the synchronous control, the movement
%Zrt]rtmrgclj Interpolation control N/A | amount can be changed only for the master axis.
Synchronous Control A (Slave axes operate according to the master axis.)
E-point A -The movement amount can be changed more than once in
P-point A one table.
C-point A + The movement amount cannot be changed during the
°© Operation - deceleration in accordance with the stop operation.
€ tt J-point N/A )
g patiern +The movement amount cannot be changed during the
5 deceleration in the C point control.
% Repetition control A - The movement amount cannot be changed during the
o dwell time in the C point control.
JOG operation N/A
Home return N/A

A: Availabel, N/A: Not available
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17.7.2 Setting Procedures and Operations

B Setting procedures and operations of movement amount change function

The movement amount change function is activated by the following procedure during a
positioning operation.

1. Set "Change movement amount" in the positioning memory.
2. Turn on the "Movement amount change request" contact during a positioning operation.

* "Movement amount change done annunciation" turns ON when the movement amount
change is actually started.

* Once the "Speed change request" contact turns OFF, the "Speed change done
annunciation” also turns OFF.

Positioning movement,amount
(Before change)

100,000pls
Vo 't
Change movement amount >< 15b,000pls
Movement amount change request
Positioning movement amount

change done annunciation

B Setting parameters
The following parameters are used in the movement amount change function.

Positioning operation change setting area (Positioning memory area No.3)

Offset Initial
address Name Description
value
(Hex)
Positioning
movement amount Area for setting a change movement amount for changing
HA-HB change HO the positioning movement amount.
Change movement -2,147,482,624 to 2,147,482,624 (Specified unit system)
amount
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17.7 Movement Amount Change Function

B Example of operation (1) When reducing the movement amount (Change movement
amount > Current value)

Parameter Setting value
Control method Incremental
Positioning movement

amount (Before 10,000 (pls)
change)

Positioning movement 7,000 (pls)

amount (After change)

10,000pls

=

A
¥

@y — — —

7,000p|s\

t

| A

| Movement amount change request contact ON |

B Example of operation (2) When reducing the movement amount (Change movement
amount < Current value)

Parameter Setting value
Control method Incremental
Positioning movement

amount (Before 10,000 (pls)
change)

Positioning movement 1,000 (pls)

amount (After change)

10,000pls

F(+) 4

e

A
¥

1,000pls \ %\

F(-) ¥

\_/ t

| A

| Movement amount change request contact ON |
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B Example of operation (3) When a continuous table operation is performed
(Incremental)

Parameter Setting value

Control method Incremental

First table positioning movement

amount (Before change) 5,000 (pls)

First table positioning movement

amount (After change) 8,000 (pls)

f4 5000pls 4 8,000pls /7

> \

1 2 1

A Movement amount change request contact ON

B Because of the increment setting, the stop position of the
table 2 also changes.

B Example of operation (4) When a continuous table operation is performed

(Absolute)
Parameter Setting value
Control method Absolute
First table positioning movement
amount (Before change) 5,000 (pls)
First table positioning movement
amount (After change) 8,000 (pls)
f 5,000pls f 8,000pls S
I:> \ o B
N
1 2 1 2 \/
t L t
A
A Movement amount change request contact ON
B Because of the absolute setting, the stop position of the table
2 does not change.
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B Example of operation (For repetitive operations)

When the movement amount change is performed during the positioning repeat operation,
only the movement amount of the active table in an active repeat period is changed.

f‘

1 2 3 1 2 3 1 2 3
« A A J >
Y Y M
Repeat: 1st time Repeat: 2nd time Repeat: 3rd time

&

f A
A B
1 2 3 1 2 3 1 2 3
« A J
Y Y Y t
Repeat: 1st time Repeat: 2nd time Repeat: 3rd time
A Only the movement amount of the table 1 in the first repeat period is
changed to 8,000 pls.
B The movement amounts of the table 1 in the second and third repeat
periods are not changed.

B Auxiliary output when changing movement amounts

Even if the movement amount is changed when the auxiliary output is set in the delay mode,
the auxiliary contact turns ON at the position of the delay ratio to the movement amount

before the change. If the delay ratio is set t0100%, however, the auxiliary contact turns ON on
the completion of the operation.
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17.8 Direct Input / Output

17.8.1 Direct Input / Output Function

¢ The direct input / output function means to update external inputs/outputs during operation.
e In general, the inputs / outputs are updated as a whole during refreshing.

¢ When direct input instruction is used, read and update external inputs during operation.

¢ When direct input instruction is used, turn ON/OFF external inputs during operation.

e It is valid for controls with requirement for high-speed response.

B Types of instructions

DST Direct start

DST/ Direct start NON
Direct input DAN Direct AND
instruction DAN/ Direct AND NON

DOR Direct OR

DOR/ Direct OR NON

DOT Direct output
Direct output DSET Direct set
instruction DRST Direct reset

DKP Direct hold
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17.8 Direct Input / Output

B Programming method based on FPWIN GR7
[Direct] selection via the options in the function bar.

Wl Untitled - FPWIN GR? - [PB1] = a ==
@ Project Edit Wizard Find/Replace(S) Comment View Conwert(d) Online Debug Tools Options Window Help =G
DEE S santronuEwen i@ aREE.
o| Prejetree @ A ee @ T
T | #o| DispayPe Typel [+] [ 0 |Mun|tw executing |Display comments | Twpe 1 | o comment G
E . .
E =] Project [Untitled] f f §
2 28 PLC[FP-XH MBM16T] g
-4 Systern reqister -
-T% Positioning table u
L) 170 cormmment list 2 1
&) Block cormment list 3
=t Program block (PB-0 steps)
4% Change execution order 3 B
=0 Scan execution type
03 1: PB1 (0 steps)
« i v
Function bar 1B
FUNG, 4 | YU F b | | —Od L TMAT |, Func |y —— |, NOT/ |, Index |, st
Shift, <SET> |, <RST> |, (DFL/) |, (END) |, Compare |, PFunc |, 11 |p [Bit] |y Oard] |, Direct
Gtrl, ConvPB |, Online |, Offline |, Glose |, Find | NextWin |, Monitor |, Status |, Run/Pro | ,<— PLG |,—> PLG
Entry bar
Ready CAP  NUM SCRL Cnline COM10 -115200,8,0,1 Home PLC-RUN
Function bar =]
FUNG, 4 | HH i | . —CH | TMAST | Fune |, —— [ NOT /|, Index | Test

Shift , <SET> |, <RST> |; (DR |, (EMDY |;Compare | PFunc |, T ) [ [Bit] |, Dword] |, Direct
Gl Conw PE |, Online |3 Offline |y Gloze || Find |5 MextWin | Monitor | Status  |j Fun/Pro || <—— FLL ;== PLC

e The function bar is used as direct instruction.

Function bar B

FUMC , DH DY H | WOD—2H TMACT | Fune |, —— |; NOT/ |3 Thdex ,, Ihst.
Shif | <DSET> |, <DRST>  (DF(/ |, wcwes  |;Gompare | PFunc | T ) |y [Bit] | Dword] |, Direct
Ctel |, SonwFo; Sniine |y Offline |, Close | Find |, NextWin |, Monitor |, Status |y Run/Pro | < T3 |- FLG

¢ Select the direct input/output instruction to be used. Select DKP instruction via [Instruction
Input].

¢ Press [Esc] or [Shift] + [f11], the function key bar returns to the common input/output
instruction keys.
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17.8.2 Direct Input

¢ Direct Input instructions include DST-DST/-DAN-DAN/-DOR-DOR/ instructions.

e Relay type available for designation includes only X contact.

B Range that can be specified

Model Device Range

FP-XH M8N control unit X0-X7-X1100-X141F (Note)
(Note): When designating X1100-X141F, the input area of the motion control part is read and reflected.

W Latter diagram flag

X0 RO

D1 O DST
X1 R1

DI/ O DST/
RI0 X2 R2

— 21 O—F-oan
R11 X3 R3

— 214 (O—~DAN/
R12 R4

— | (O—1~ DborR
o X4

[ Dy
R13 R5

— | O DOR/

o X5

¢ REFERENCE

Please refer to the Instruction Word Reference to instructions for details about the
instructions.
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17.8.3 Direct Output

¢ Direct output instructions include DOT,-DSET,-DRST-and DKP.

¢ Relay type available for designation includes only Y contact.

B Range that can be specified

Model

Device Range

FP-XH M8N control unit

YO0-Y7 - Y1100-Y141F (Note)

(Note): When designating Y1100-Y141F, the input area of the motion control part is read and reflected.

W Latter diagram flag

RO 5 Yo
Iy O DOT
R1 o Y
|| SET>—-< DSET
R2 o Y2
— | RST>~DRST
R3
— | DKP
- DKP
R4
— | v3_j

W/ A + REFERENCE

Please refer to the reference to instructions for details about the instructions.
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17.9 Torque Limit

The torque limit is a function to change the maximum output torque of the AMP realtime

¢ The torque limit function is executed by setting and writing the "Torque limit enable flag" of
the positioning memory to "Torque limit value" using a user program. The setting to enable
or disable the torque limit and the torque limit values can be set for each axis.

e This function can be executed during the position control, synchronous control and JOG
operation. It cannot be executed during the home return operation.

¢ The torque limit function cannot be executed when the AMP parameter R/'W or AMP
monitoring is executed.

B Torque limit setting area (Positioning memory area no. 0)

8

Offset
address | Name Default |Description
(Hex)
Sets whehter to enable or disable the execution of the torque
limit for each axis.
Executes the torque limit when the bit corresponding to each axis
turns on.
bit Name Defaul Description
t
0 Torque limit of axis 1 0 0: Torque limit disabled
HODS T limit ble fi Ho 1 Torque limitof axis 2 | 0 (default)
orque limit enable flag o . 1: Torque limit enabled
2 Torque limit of axis 3 0
3 Torque limit of axis 4 0
4 Torque limit of axis 5 0
5 Torque limit of axis 6 0
6 Torque limit of axis 7 0
7 Torque limit of axis 8 0
15~8 - - -
HOD9
-HODF Reserved for system - -
HOEO '1I'orque limit value of axis 3000
HOE1 '2Forque limit value of axis 3000
HOE2 ':I;orque limit value of axis 3000
imi i Set the torque limit values.
HOE3 Torque limit value of axis 3000 “ q
4 The unit is (0.1%).
HOE4 Torque limit value of axis | 5. If 2000 is written in this area, it operates with “2000 x 0.1 = 200
5 (%)” as the maximum torque.
HOE5 'gorque limit value of axis 3000
HOE6 '7Forque limit value of axis 3000
HOE7 Torque limit value of axis 3000
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B Program example
The following sample program shows an example of executing the realtime torque limit during
the JOG operation of 1st axis. Set and write the "Torque limit enable flag" of the positioning
memory to "Torque limit value" using the user program.

RO Y1120
— | DF) (O— iseroON ..
Axis 1 Servo
Servo ON ON request
R1 Y1130
_| |_( DF ) @), Servo OFF
Axis 1 Servo
Servo OFF OFF request
X1100 X1104 X1230 X1180 X1120 R10
| | | | ] | | M)
— | d d I 11 U Start enabled
Lnk  Tool  Axis1 Axs1  Axis1 Start enable | :condition
establishment operation error  connection servo lock flag
annunciation confimation
R2 R11
e O—
Forward JOG Forward
OFF edge
R3 R12
— < DF/) O—
Reverse JOG Reverse
OFF edge
R2 R10  X1130 R11 Y1160
| | | | I
— —oF —~ /1 U
Forward JOG Start Axis 1 Forward Axis 1 Axis 1
enable BUSY OFF edge forward forward
Y1160 flag JOG JOG start
|
[
Axis 1
forward JOG
R3 R10  X1130 R12 Y1161
| | | |
— —oF — /1 U
Reverse JOG Start Axis 1 Reverse Axis 1 Axis 1
enable BUSY OFF edge reverse reverse
Y1161 flag JOG JOG start
|
[
Axis 1
reverse JOG
R4
— < DF) [Fomv [ K1 [ DT100
Torque 0] Torque limit
;gange enabled
g — F3gsPTBLW | Ho | DT100 | K1 | HD8 P
@ @ |
[ Fomv [ k100 | DT101 |
@ Realtime torque
limit
{ F3ssptBLW | Ho [ DT101 | K1 | HEO |}~
@ ® ]
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L. Value specified by program
Code| Description - - - - - - - -
Axis 1|Axis 2|Axis 3|Axis 4|Axis 5(Axis 6| Axis 7 Axis 8
@ Torgue limit enable flag area H1 H2 Ha Hs H10 H20 H40 H80
setting value

@ Common area HO

@ Torque limit enable flag area HD8

@ Torque limit value Arbitrary value

®) | Torque limit value area HEO | HE1 | HE2 | HE3 | HE4 | HE5 | HES HE7
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17.10 Monitor Error (Torque / Actual Speed Judgement)

17.10 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 Control Unit side when it exceeds a set judgemen value.

e The monitor error is set in the "Parameter settings" dialog box of Configurator PM7.
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 Settings in Configurator PM7

Parameter settings [
I focim 1 | Lovie D | Lovic D | Lovic A | ﬂ

Monitor error — Torque judgment E: Enabled {errar) M: Dizabled M: Dizabled M: Dizabled
Monitar error — Torque judgment value (%) 5000 5000 5000 5000
Monitor error - Actual speed judement M: Digabled Wt Emabled (warning) M: Dizabled M: Dizabled
Monitar error - Actual speed judement value (rpm) 5000 5000 5000 5000
Parameter name Default Description
Monitor error - Torque Select the operation of the control unit when the torque value of
‘udament q N: Disabled the amplifier exceeds the judgement value.
Judg N: Disabled, E: Enabled (Error), W: Enabled (Warning)
Monitor error - Torque 500.0 Set the torque judgement value.
judgment value (%) ’ Range: 0-500.0 (%)

. Select the operation of the control unit when the actual speed of
Monitor error - Actual . e .
speed judgement N: Disabled the gmpllfler exceeds the judgement value. ‘

N: Disabled, E: Enabled (Error), W: Enabled (Warning)
Monitor error - Actual .
. Set the actual speed judgement value.

speed judgement value 5000 Range: 0-10000 rpm

(rpm)

¢ REFERENCE

o For details of the errors and warnings, refer to“19 Error/Warning
Annunciation Function®.
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17.11 Operation Done Signal

17.11.1 Operation Done Flag and Imposition Flag

There are two kinds of flags which announces the completion of operation, which are the
"operation done flag" controlled by the FP-XH M8N Control Unit and "imposition flag"
controlled by the servo amplifier.

B Operation done flag
¢ The operation done flag is a signal to confirm the "completion of an operation" on the FP-XH
M8N Control Unit side.

¢ The operation done flag turns off when each operation starts, and turns off when the
operation is complete. The completion of the operation differs according to operations.

Operation mode Timing regarded as the completion of operation

Positioning operation The operation command for a specified movememnt amount is complete.
JOG operation The JOG request signal turns off and the the deceleration stop is complete.
Home return The home return operation is complete (stops at the home position).

¢ \When an arbitrary stop operation such as the deceleration stop, emergency stop or error
stop is executed during an operation, the operation done flag turns on when the stop
operation is complete.

¢ The range of the "completion width" regarded as the completion of operation is specified in
the FP-XH M8N Control Unit by Configurator PM7 or a user program. The completion width
can be set by respective axes.

¢ The set completion width is transferred to the servo amplifier and set in the parameter
"positioning complete (in-position) range" (Pr.4.31) of the servo amplifier.

B Imposition flag

e The imposition (INP) is a signal to confirm the "completion of positioning operation" on the
servo amplifier side.

¢ Tthe conditions and output setting of "imposition" state are set in the servo amplifier using
PANATERM.

e |t can be monitored on the FP-XH M8N Control Unit via the positioning memory.
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17.12 Position Deviation Simple Monitor

17.12 Position Deviation Simple Monitor

"Position deviation simple monitor” is a function to monitor the difference between the current
position controlled within the FP-XH M8N Control Unit and the AMP current position fed back
from the AMP.

¢ The deviation can be read from the each axis information area in the positioning memory
using a user program.

o It can also be monitored by the "data monitor function" of Configurator PM7.

B Monitoring by the FP-XH M8N Control Unit
The position deviation of the first axis is read and written to DTO to DT1 and monitored.

R100

————{F384PTBLR] H1 [H34 [ kK2 [ DTO
® @

ifi Value specified by program
Code Content specified by P y prog

program Axis 1 | Axis 2 | Axis 3 | Axis 4 | Axis 5 | Axis 6 | Axis 7 | Axis 8

@ Axis no. and each axis

. . H1 H101 H201 H301 H401 H501 H601 H701
information area

(@) | Deviation H34

n ¢ KEY POINTS

o As the deviation read by the "position deviation simple monitor"” function is
calculated in the FP-XH M8N Control Unit, the diffence between this value
and the deviation counter value in the AMP may occur.

o -The display of the position deviation monitor is updated by 10 ms.
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17.13 AMP Parameter R/W Function

17131 Overview

The FP-XH M8N Control Unit can execute the following operations for the amplifiers
connected to the network. Any of these operations can be controlled with user programs
through the AMP parameter control area (memory area no. 6 address HO-H27) in the
positioning memory of the FP-XH M8N Control Unit.

B Type of operation (e: Executable, Blank: Inexecutable)

State of target axis

Operation Description Axis is Axis is
stopping active
Reading AMP Reads parameters from the AMP and stores them
arame%ers in the positioning memory (AMP parameter control ) o (Note 1)
P area) of the FP-XH M8N Control Unit.
Writes the values stored in the positioning memory
Writing AMP parameters (AMP parameter control area) of the FP-XH M8N °
Control Unit to the AMP.
Saving AMP parameters Writes the parameters set in the AMP to the o
(EEPROM write) EEPROM built in the AMP.
Resetting AMP (Restart) Resets the AMP. e (Note 2)

(Note 1): Reading parameters cannot be executed during home return.
(Note 2): Resetting the AMP should be executed when all axes are stopping.

¢ Turn all axes connected to the network into the servo off state when
executing the AMP reset function.When the AMP is reset, all the connected
axes will result in error and be in the servo off state because the network is
disconnected.

e When the network disconnection error occurs, this function cannto be
executed becuase communication is not available.
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17.13.2

Reading Parameters from AMP

Reading parameters from the AMP is performed by the following procedure using user

programs.
Step | Description

@ Confirm that the target axes exist in the network (For 1 axis: X1180 = ON).
Set the following items in the AMP parameter control area (memory area no.6, address HO/H3/H24).

@ (AMP ID no., parameter classification, parameter no.)
Set the control flag in the AMP parameter control area (memory area no. 6, address H1) to "H2 (Read
request)". The FP-XH M8N Control Unit requests the reading of the parameters to the AMP.

@ On the processing is compelte, "HO (No request)" is stored for the control flag in the AMP parameter
control area (memory area no. 6, address H1).

@ Confirm if the status of the AMP parameter control area (memory area no. 6, address H2) is H2 (normal
end). If any error occurs, H4 to H6 area stored.

@ Read the parameter values from the AMP parameter control area (memory area no. 6, address H26-H27)
and written to an arbitrary area.

B Program example
The following sample program shows the case when the AMP parameter Pr.1.01 of the first

axis is read.
R500 X1180 R600
— o | O—
AMP read Axis 1 AMP control
flag connection start
R600 confirmation
— | [ Fomv | H1 [ DT1001 |
AMP control AMP ID no.
start setting
- TF3ss5PpTBLW | He6 | DT1001 | K1 | Ho ]
AMP AMP ID no.
parameter

area

[ Fomv | H1 | DT1005 |

AMP parameter
classification

[ F385 PTBLW | H6 DT1005 | K1 [ H3 |
AMP Parameter
parameter classification

area

[ Fomv | H1 | DT1006 |

Parameter no.

setting
L [rF385PTBLW | H6 | DT1006 | K1 | H24 |
AMP Parameter no.
parameter

area

[ Fomv | H2 | DT1010 }—

Parameter read

R610 request
L[ F385 PTBLW | H6 DT1010 | K1 [  H1  J<seT>-
AMP Control

Control fla
parameter area 9 start

rm To the next page
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R610
—| p————{F384PTBIR | H6 [ H1 [ Ki DT1010 |
Control start Control flag
R610
— | [DT1010 [ = [ HO }———> 1 —
Control start
R620
— 1 >— | F384PTBLR | H6 | H2 | K1 | DT1020 }<sSET>--
AMP Status
parameter area
R620
— | [pT1020 | = | H2 }—m-> 1
Status
acquisition
— 1 > [F384PTBLR| He6 | H26 | k2 [ DT1100 |
AMP parameter Parameter
area area
R610
RST >—t-
Control start
R620
Status
acquisition
R620
— | DT1020 | <= | H2 J——> 1 —
Status
acquisition
— 1 > IF384PTBLR| He | H2 [ k1 [ DT1110 |
AMP parameter ~ Status
area
R610
RST >—t-
Control start
R620
< RST >
Status
acquisition

Request
completion check

Normal end
Parameter value
acquisition

Abnormal end
Status acquisition
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1713.3  Writing Parameters to AMP

Writing parameters to the AMP is performed by the following procedure using user programs.

Step | Description

@ Confirm that all axes are not activated.

Set the following items in the AMP parameter control area (memory area no.6, address HO/H3/H24/H26-
H27).
@ (AMP ID no., parameter classification, parameter no., parameter data (2-word))

Set the control flag in the AMP parameter control area (memory area no. 6, address H1) to "H4 (Write
request)". The FP-XH M8N Control Unit requests the writing of the parameters to the AMP.

@ On the processing is compelte, "HO (No request)” is stored for the control flag in the AMP parameter
control area (memory area no. 6, address H1).

@ Confirm if the status of the AMP parameter control area (memory area no. 6, address H2) is H2 (normal
end). If any error occurs, H4 to H6 area stored.

B Program example

The following sample program shows the case when the AMP parameter Pr.1.01 of the first
axis is written.

R500 X1180 X1130 R600
— o 4 O—
AMP read Axis 1 Axis 1 AMP control
flag connection BUSY start

R600 confirmation
— | [ Fomv_ | H1 | DT1001 |
:t'r: control AMP ID no. setting

——{ FassPTBLW | H6 | DT1001 | K1 | Ho |}
AMP parameter AMP ID no.

area

[ Fomv | H1 | DT1005 |

AMP parameter
classification

- TF385PTBLW | H6 DT1005 | K1 | H3 ]
AMP Parameter
parameter area classification

[ Fomv | H1 | DT1006 }—

Parameter no.
setting

L [F3s5PTBLW | He | DT1006 | K1 | H24 |

AMP Parameter no.
parameter area

[ Fipmv | H1 | pT1007 |

Parameter value

setting
— [ Fes5PTBLW | H6 | DT1007 [ k2 | H26 |
AMP Parameter
parameter area data
[ Fomv | H4 | DT1010 |
Parameter write
R610 request
FessPTBLW | He [ bt1o10 | K1 | H1  }<seT>—-
AMP Control

Control flag  start

parameter area
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R610
—| b————{F384PTBIR | H6 [ H1 [ Ki DT1010 |
Control start Control flag
R610
— | [pT1010 | = | HO }F—> 1 —
Control start
R620
— 1 > TF384PTBLR | H6 | H2 | K1 [ DT1020 }<SET>-
AMP Status Status
parameter area acquisition
R620
— | [DT1020 | = | H2 }—-—---—> 1
Status
acquisition R610
— 1 <RST>—t-
Control start
R620
Status
acquisition
R620
— | [DT1020 | <= | H2 }——-—-> 1
Status
acquisition
— 1 > TF384PTBLR | H6 | H2 [ k1 [ DT1110 |
AMP parameter ~ Status
area
R610
RST>—-
Control start
R620
Status
acquisition

Request
completion check

Normal end

Abnormal end
Status acquisition
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17134 Saving AMP Parameters (Writing to EEPROM)

Writing AMP parameters to the EEPROM is performed by the following procedure using user

programs.
Step | Description

@ Confirm that all axes are not activated.

@ Set the control flag in the AMP parameter control area (memory area no. 6, address H1) to "H5 (EEPROM
request)". The FP-XH M8N Control Unit requests the writing of the AMP parameters to the EEPROM.

@ On the processing is compelte, "HO (No request)” is stored for the control flag in the AMP parameter
control area (memory area no. 6, address H1).

@ Confirm if the status of the AMP parameter control area (memory area no. 6, address H2) is H2 (normal

end). If any error occurs, H4 or H6 area stored.

B Program example

The following sample program shows the case when the AMP parameters of the first axis are

saved.
R500 X1180 X1130 R600
| For— A O—
AMP read Axis 1 Axis 1 AMP control
flag connection BUSY start
R600 confirmation
— | [ Fomv [ H1 | DT1001 |
AMP control AMP ID no.
start setting
——JrF3s5PTBLW | H6 | DT1001 | K1 | Ho |
AMP parameter AMP ID No.
area
[ Fomv | H5 | DT1010 |
EEPROM write
R610 request
rassPTBLW | He [ pt1o10 [ kK1 | H1  }<seT>—-
AMP Control flag ~ Control
start
parameter area
R610
— b————{ F384PTBLR | H6 | H1 [ Kkt [ DT1010 }—
Control start Control flag
R61|0 | Request
—| f {DT1010 | = | HO |————> 1 — icompletion check
Control start
R620
— 1 > [F384PTBLR | H6 | H2 [ K1 [ DT1020 |<SET>--
AMP Status Status
parameter area acquisition

w To the next page
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R620
— | [DT1020 | = | H2 }J—> 1 —
Status
acquisition R610
— 1 <RST >
Control start
R620
<RST>—
R620
— | DT1020 | <> | H2 J—m—--"> 1 —
Status
acquisition
— 1 > [F384PTBLR| He | H2 [ k1 [ DT1110 |
AMP parameter ~ Status
area
R610
RST >—
Control start
R620
<RST>—
Status
acquisition

Normal end

Abnormal end
Status acquisition
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17135 Resetting AMP (Restart)

Resetting the AMP is performed by the following procedure using user programs.

Step | Description

@ Confirm that all axes are not activated.

@ Set the control flag in the AMP parameter control area (memory area no. 6, address H1) to "H6 (AMP
reset request)". The FP-XH M8N Control Unit requests the resetting AMP.

@ On the processing is compelte, "HO (No request)” is stored for the control flag in the AMP parameter
control area (memory area no. 6, address H1).

@ Confirm if the status of the AMP parameter control area (memory area no. 6, address H2) is H2 (normal
end). If any error occurs, H4 or H6 area stored.

B Program example
The following sample program shows the case when the AMP of the first axis (ID) is reset.

R500 X1180 X1130 R600
— o 1 O—
AMP read Axis 1 Axis 1 AMP control
flag connection BUSY start
R600 confirmation
— | T FOMV | H1 | DT1001 |
AMP control
start AMP ID no. setting
——FaespTBLW | He [ DT1001 [ K1 |  Ho |
AMP parameter AMP ID No.

area

[ Fomv | He | DT1010 |

R610 AMP reset request
[ F3s5PTBLW | H6 | DT1010 [ K1 |  H1  |<SET>~

AMP Control
parameter area Controlflag  start

R610
— b————{ F384PTBLR | H6 H1 [ k1 [ pT1010 |
Control start Control flag
R61|0 T — Request
[ 1 DT1010| — | HO > 1 — completion check
Control start
R620
— 1 >— [ F34PTBLIR | H6 | H2 | K1 [ DT1020 }<sSET>-}-
AMP Status Status | e
parameter area acquisition

w To the next page
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e When the AMP is reset, all the connected axes will result in error and be in

R620
— | [DT1020 [ = [ H2 }—> 1 —
Status
acquisition R610
— 1 RST >—
Control start
R620
RST>—]
Status
acquisition
R620
— | [ DT1020 [ < [ H2 }—> 1 —
Status
acquisition
— 1 > [F34PTBLR| H6 | H2 [ k1 [ DT1110 |
AMP parameter ~ Status
area
R610
RST>—|
Control start
R620
RST >—]
Status
acquisition

Normal end

Abnormal end
Status acquisition

the servo off state because the network is disconnected.
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17.14 AMP Monitoring Function

17141 Overview

This function enables the FP-XH M8N Control Unit to monitor the status information of servo
amplifier using RTEX monitor commands.

¢ This information can be read by controlling the AMP monitor & control area (common area
no. 0, address H390-H395) in the positioning memory of the FP-XH M8N Control Unit using
user programs.

e The AMP monitor function can be executed only when the axes to be monitored stop. The
monitoring request made while the axes are activated is invalid. However, if the request for
monitoring is enabled when the axes stop, the monitoring starts.

¢ When the network disconnection error occurs, this function cannto be executed becuase
communication is not available.

17142 Monitoring Iltems

The type codes and names that can be read by the FP-XH M8N Control Unit are as follows.

Type Code Type Code
(HEX) Name (HEX) Name
01 Position deviation 31 Inertia ratio
02 Encoder resolution 32 Automatic motor recognition
04 Ilnter‘nal command position (after 33 Cause of no revolution
filtering)
05 Actual speed 34 Warning flags
06 Torque 41 Mechanical angle (Single turn data)
07 Actual position 42 Electrical angle
08 Internal c_omr_nand position 43 Multi-turn data
(beforer filtering)
09 Latch position 1 61 Power on cumulative time
0A Latch position 2 62 Servo driver temperature
0C Qommand velocity (after 63 Encoder temperature
filtering)
11 Regenerative load ratio 64 No. of_lnrush resistance relay
operations
12 Overload ratio 65 No. of dynamic brake operations
21 Logical input signal 66 Fan operating time
22 Logical output signal 67 Fan life expectancy
23 Log[cal input signal (expansion 68 Capacitor life expectancy
portion)
o4 Logl_cal output signal (expansion 69 Voltage across PN
portion)
o5 Physical input signal 71 RTEX cumulative communication
errors
26 Physical output signal 81 EE}:'g(rasder cumulative communication
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(Note): Refer to the latest instruction manual and technical materials of the servo amplifier.
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17143 Monitoring Procedure

Monitoring the status information is performed by executing the following items using user
programs.

1. AMP monitor & control area
Set the axis number (AMP ID No.) to be read to AMP ID number.
Set the control flag for the type code to be monitored.

2. The RTEX sets H1 (Being processed) for the status, and stores the monitor value in the
monitor data.

3. Check if the status of the AMP monitor & control area is H2 (Normal end).

4. Read the monitor data.

® Program example
When monitoring the encoder temperature (type code 63) of the first axis

R500 X1180 X1130 R600
— F<oF /1 O—
AMP monitor  Axis 1 Axis 1 AMP
flag connection BUSY monitor start
confirmation
R600
| [ Fomv | H1 | DT1001 |
AMP
monitor start AMP ID no. setting
- [F3s5PTBLW | HO | DT1001 | K1 | H390 |
Common area AMP ID no.
[ Fomv ] He3 | DT1010 |
R610 Monitoring request
[ FassPTBLW | HOo | pT1010 | K1 | H391  }J<seET>—-
Common area Control flag ~ Control
start
R610
— b—————{ F384PTBLR | HO | H391 [ K1 [ DT1010 }—
Control start Common Control flag
area
R61|0 | Request
[ {DT1010 | = | Ho > 1 — | completion check
Control start
R620
— 1 >— [ F34PTBLR | HO [ H392 | K1 [ DT1020 }<SET>-}-
Common  Status Status
area acquisition

w To the next page
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R620
— | [DT1020 ] = | H2 }—m-—-> 1
Status
acquisition
— 1 > [ F384PTBLR | HO | H394 | k2 [ DT1100 |
Common  Monitor data
area
R610
RST >—{-
Control start
R620
<RST >+
Status
acquisition
R620
— | {DT1020 [ < | H2 }—> 1 —
Status
acquisition
— 1 >—— [ F384pPTBLR| Ho [ Hie2 [ k1 [ pm1110 |
Common Status
area
R610
RST >—{-
Control start
R620
<RST >~
Status
acquisition

Normal end
Monitor value
acquisition

Abnormal end
Status acquisition
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Instruction Reference

18.1 Motion Control Instructions

18.1.1 [F384 PTBLR] Positioning parameter read instruction

Read the position control parameter saved in the unit positioning memory to the area of
memory for operation.

B Instruction format

RO
’—H—|F384PTBLR| st [s2] n ] D

B Operand
Operand | Settings
Specify the axis number and positioning memory area
oo . . | HO (Axis 1), H1 (Axis 2), H2 (Axis 3), H3 (Axis 4), H4 (Axis 5), H5
(upper bit 8bit) axis number: | a i &) H6 ((virtual) Axis 7), H7 ((virtual) Axis 8)
st HO (common area), HO1 (axis information area), H02 (axis
(lower bit 8bit) area setting area), HO4 (synchronous control setting area), HO5
number: (position control operation change setting area) and HO6 (AMP
parameter area)
52 Initial address of the positioning memory in which data to be read will be saved (offset address)
or memory for computation in which initial address will be saved
n Read the number of words
D Save the operation memory of the read data

(Note 1): The setting of axis number is invalid when reading common area. Please specify HO is S1.

(Note 2): Designate the operand S1 via the hex combination. For the axis information area of axis number 3, it is
designated to H201.

B Memory area type that can be specified (A: Available, -: Not available)

Constant Index
Operand | WX | WY | WR | WL | SV | EV | DT | LD I !
K H modifier
S1 A A A A A A A A A A A A
S2 A A A A A A A A A A A A
n A A A A A A A A A A A A
- A A A A A A A A - - A

B Operation description

¢ Read the data saved in positioning memory with [n] word starting with [S2], and save it to the
memory area for computation starting with [D].

e Use [S1] to designate axis number and area number of positioning memory.

B Precautions for programming
¢ When the number of operations exceeds the specified range, operating error will occur.
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18.1 Motion Control Instructions

18.1.2 [F385 PTBLW] Positioning parameter write instruction

This is used when writing in position control parameter and data of position control data table
through the user program.

B Instruction format

RO
i—{|—|F385PTBLw| st [ 2 n oD

B Operand
Operand Settings
Specify the axis number and positioning memory area
(upper bit 8bit) axis HO (Axis 1), H1 (Axis 2), H2 (Axis 3), H3 (Axis 4), H4 (Axis 5), H5
S1 number: (Axis 6), H6 ((virtual) Axis 7), H7 ((virtual) Axis 8)
(lower bit 8bit) area HO (common area), HO1 (axis information area), H02 (axis setting
number: area), HO4 (synchronous control setting area), HO5 (position control
’ operation change setting area) and HO6 (AMP parameter area)
S2 Save the memory area for operational to which data is written
n Number of words written
D Initial address of the positioning memory to which data is saved (offset address)
or memory for computation in which initial address will be saved

(Note 1): The setting of axis number is invalid when being written to common area. Please specify HO is S1.

(Note 2): Designate the operand S1 via the hex combination. For the axis setting area of axis number 3, it is
designated to H202.

B Memory area type that can be specified (A: Available, -: Not available)

Constant Index
Operand | WX | WY | WR | WL | SV | EV | DT | LD I !
K H modifier
S1 A A A A A A A A A A A A
S2 A A A A A A A A A - - A
n A A A A A A A A A A A A
A A A A A A A A A A A A

B Operation description

¢ Read the data saved in the area with [n] word starting with [S2], and save it to the positioning
memory starting with [D].

¢ Use [S1] to designate axis number and area number of positioning memory.

B Precautions for programming
¢ \When the number of operations exceeds the specified range, operating error will occur.

* REFERENCE

For details about the positioning memory, see "26.4 Positioning Memory".
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Instruction Reference

18.1.3 [F386 PSET] Positioning start data table setting

Written before the program starting the position control to set the position control data table to
be started.

B Instruction format

RO
| [ Fas6PSET | s1 | s2
H Operand
Operand | Settings
S1 Numbers of axes to start position control data tables: HO (Axis 1), H1 (Axis 2), H2 (Axis 3), H3 (Axis
4), H4 (Axis 5), H5 (Axis 6), H6 ((virtual) Axis 7), H7 ((virtual) Axis 8)
S92 Numbers of data tables to start position control data tables: 1-600 (standard area), 10001-10089
(extended area)

B Memory area type that can be specified (A: Available, -: Not available)

Constant Index
Operand | WX ( WY | WR | WL | SV | EV | DT | LD | !
K H modifier
S1 A A A A A A A A A A A A
S2 A A A A A A A A A A A A

B Operation description
¢ Sets position control data table to start.
¢ When the startup contact of corresponding axis is ON, start position control operation

according to the data set in the positioning memory (position control data table area) in
advance.

B Precautions for programming
¢ When the number of operations exceeds the specified range, operating error will occur.

¢ When the conditions for system stop, emergency stop, position limit stop and deceleration
stop are fulfilled, processing should be stopped with priority.

¢ When the value set or the positioning memory (axis setting area) is abnormal, self-diagnose
error (position control operation error) will occur.

¢ When the axis to be started is in operation, the operation will stop without starting position
control.
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18.1 Motion Control Instructions

18.1.4 [F387 PSTRD] Axis status acquisition

Reads status information indicating position control operations to any device.
B Instruction format

RO
| [F3s7PsTRD] s | D

B Operand
Operand | Settings
Numbers of axes to read status: HO (Axis 1), H1 (Axis 2), H2 (Axis 3), H3 (Axis 4), H4 (Axis 5), H5

S (Axis 6), H6 ((virtual) Axis 7), H7 ((virtual) Axis 8)
D Saves the address of device completing information reading
B Memory area type that can be specified (A: Available, -: Not available)
Constant Index
Operand | WX | WY | WR | WL | SV | EV | DT | LD I !

K H modifier

S A A A A A A A A A A A A

D - A A A A A A A A - - A

B Operation description
¢ Reads status of the axis designated by [S] to any device.

B Type of axis status information
Status information Description

It will be turned ON during tools running with Configurator PM7, irrelevant to the
designated axis

Tool operation

Error annunciation ON when the designated axis is in error

Warning annunciation ON when the designated axis is in warning

BUSY ON when the designated axis is operating

Operation done ON when the operation of the designated axis is completed
Home return done ON when the designated axis is subject to home return

B Allocation of axis status information stored in [D]

_ Status Axis1 | Axis2 | Axis3 | Axis4 | Axis5 | Axis6 | AXiST | Axis8
information (virtual) | (virtual)

0 Tool operation X1104 X1104 X1104 X1104 X1104 X1104 X1104 X1104
Error annunciation| X1230 X1231 X1232 X1233 X1234 X1235 X1236 X1237

bit

2 Warning . X1240 X1241 X1242 X1243 X1244 X1245 X1246 X1247
annunciation
BUSY X1130 X1131 X1132 X1133 X1134 X1135 X1136 X1137

Operation done | X1140 X1141 X1142 X1143 X1144 X1145 X1146 X1147
5 Home return done | X1150 X1151 X1152 X1153 X1154 X1155 X1156 X1157
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Instruction Reference

B Example of storage
When the status of the axis 1 is as follows, the stored value is HO008.

bit | . Status_ Axis 1 Value
information
0 Tool operation X1104 0
1 Error o X1230 0 Stored
annunciation value
2 Warnin_g _ X1240 0 — HO0008
annunciation
BUSY X1130
Operation done X1140 0
5 Home return X1150 0
done

B Precautions for programming
¢ When the number of operations exceeds the specified range, operating error will occur.
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18.1 Motion Control Instructions

18.1.5 [F388 PERRD] Positioning error /warning acquisition

Reads codes saved in error annunciation buffer 1/warning buffer 1 to any device.
B Instruction format

RO
: [F3s8PERRD] s | D

B Operand

Operand | Settings

Numbers of axes to read error/warning codes: HO (Axis 1), H1 (Axis 2), H2 (Axis 3), H3 (Axis 4), H4

S (Axis 5), H5 (Axis 6), H6 ((virtual) Axis 7), H7 ((virtual) Axis 8)
D Saves the address of device completing information reading
B Memory area type that can be specified (A: Available, -: Not available)
Constant Index
Operand | WX | WY | WR | WL | SV EV DT LD | s

K H modifier

S A A A A A A A A A A A A

D - A A A A A A A A - - A

B Operation description

¢ Reads codes saved in error annunciation buffer /warning buffer of the designated axis to any
device.

¢ [D] saves error codes and [D+1] saves warning codes.

B Precautions for programming
¢ \When the number of operations exceeds the specified range, operating error will occur.

¢ REFERENCE

o Please refer to "19.1 Errors and Warnings" for overview about errors and
warnings.

e Please refer to "19.3 Table of Error Codes" for error codes.

o Please refer to "19.4 Table of Warning Codes" for warning codes.
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Instruction Reference

18.1.6 [F389 UCLR] Positioning error / warning clearing

Clears codes saved in error annunciation buffer/warning buffer.
B Instruction format

RO
| F389 UCLR

B Operation description

e Clears position control error annunciations & area and warning annunciations & area
contents.
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18.2 Direct Input Instruction

18.2 Direct Input Instruction

18.2.1 [DST-DST/] Direct start / Direct start NOT

DST, DST/: reads external inputs for logical operation. Due to the input refreshing of contact
units, it is valid for controls with requirement for high-speed response.

H Instruction format

5 X0 RO

I O DST
o X R1

| O DST/

B Type of relays that can be specified (unit: bit) (A: Availalbe, -: Not available))

X|Y|R|T|c|L|p|E]| Index
modifier
DST Normal ON in_putcontactforthestartof Al—l |l =1=|=]=1= A
logical operation
DST/ Normal OFFipputcontactforthestartof Al =1=l=]=1= A
logical operation

B Operation description
¢ [DST | Instruction, read specified external input, reflect it to the input contact, and then take
this contact as normally open (NO) contact (a contact) and perform logic operation.

« [DST/JInstruction, read specified external input, reflect it to the input contact, and then take
this contact as normally closed (NC) contact (b contact) and perform logic operation.

<Example> During the above procedure
¢ When external input X0 flag is ON, RO flag will be ON.
¢ When external input X1 flag is OFF, R1 flag will be ON.
B Range that can be specified

Model Device Range

FP-XH M8N control unit X0-X7-X1100-X141F (Note)
(Note): When designating X1100-X141F, the input area of the motion control part is read and reflected.

B Precautions for programs
¢ When the contact is out of the specified possible range, operation error may occur.

¢ \When setting the time through main unit input time constant setting function of system
register, the time constant will be invalid.
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Instruction Reference

B Comparison of ST instruction and DST instruction
¢ DST instruction is more suitable for requirement for high-speed response than ST instruction.

<For ST instruction>

@Ladder diagram

P

L

X0 RO
— | O—
/'|\/ /'|\/
@Time chart
n-1 scanning n scanning n+1 scanning

External input

X0

RO

* CPU input time constant setting: None

Execute ST X0
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18.2 Direct Input Instruction

<For DST instruction>

@Ladder diagram

@Time chart

n-1 scanning n scanning n+1 scanning

External input

X0

RO

* CPU input time constant setting: None

Execute DST X0
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Instruction Reference

18.2.2 [DAN-DAN/] Direct AND /-Direct AND NOT

DAN: read external input and connect normally open (NO) contacts (a contact) in series. As
input refreshing is performed by taking contact as a unit, it is valid for controls with
requirement for high-speed response.

DAN: read external input and connect normally closed (NC) contacts (b contact) in series. As
input refreshing is performed by taking contact as a unit, it is valid for controls with
requirement for high-speed response.

B Instruction format

RO 5 X0 R10
|| || (O—~ DAN
R1 5 X0 R11
|| " O DAN/

B Type of relays that can be specified (unit: bit) (A: Availalbe, -: Not available))

X|Y|R|T|c|L|p|E| [Index
modifier
DAN Il;lnoermally open (NO) contacts connected in a Al |-l =l=]=]=|= A
DAN/ Nor.maIIy closed (NC) contacts connected in Al =l =]=|= A
series

B Operation description

¢ Read specified external input and reflect it to output contact, and then perform logic multiply
operation with the current result calculated with contacts connected in series.

<Example> During the above procedure
e When RO flag is ON and external input X0 flag is ON, R10 flag will be ON.
e When R1 flag is ON and external input X0 flag is OFF, R11 flag will be ON.
B Range that can be specified

Model Device Range

FP-XH M8N control unit X0-X7-X1100-X141F (Note)
(Note): When designating X1100-X141F, the input area of the motion control part is read and reflected.

B Precautions for programs
¢ When the contact is out of the specified possible range, operation error may occur.

¢ When setting the time through main unit input time constant setting function of system
register, the time constant will be invalid.
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18.2 Direct Input Instruction

B Comparison of AN instruction and DAN instruction

¢ DAN instruction is more suitable for requirement for high-speed response than AN

instruction.

<For AN instruction>

@Ladder diagram

/\|/

R10

%

@®Time chart

n-1 scanning

n scanning

O_
/T/

n+1 scanning

L

RO

External input

X0

L1

R10

*CPU input time constant setting: None

Execute AN X0
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Instruction Reference

<For DAN instruction>

@Ladder diagram

P

R10

@Time chart

n-1 scanning

n scanning

O_

/\|_/

n+1 scanning

RO

External input

X0

L

L

R10

* CPU input time constant setting: None

Execute DAN X0
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18.2 Direct Input Instruction

18.2.3 [DOR-DOR/] Direct OR / Direct OR NOT

DOR: read external input and connect normally open (NO) contacts (a contact) in parallel. As
input refreshing is performed by taking contact as a unit, it is valid for controls with
requirement for high-speed response.

DORY/: read external input and connect normally closed (NC) contacts (b contact) in parallel.
As input refreshing is performed by taking contact as a unit, it is valid for controls with
requirement for high-speed response.

B Instruction format

RO R10
— | (O—~DOR
X0
0]
R1 R11
— | O DOR/
D X0

B Type of relays that can be specified (unit: bit) (A: Availalbe, -: Not available))

X|Y|R|[T|c|L|p|E| [nde
modifier
DOR Normally open (NO) contacts connected in Al=—l | =1=|=]=1= A
parallel
DOR/ Normally closed (NC) contacts connected in Al=l |l =1=l=]=1= A
parallel

B Operation description

¢ Read specified external input and reflect it to output contact, and then perform logic add
operation with the current result calculated with contacts connected in parallel.

<Example> During the above procedure
«When RO flag is ON or external input X0 flag is ON, R10 flag will be ON.
*\When R1 flag is ON or and external input X0 flag is OFF, R11 flag will be ON.
B Range that can be specified

Model Device Range

FP-XH M8N control unit X0-X7-X1100-X141F (Note)
(Note): When designating X1100-X141F, the input area of the motion control part is read and reflected.

B Precautions for programs
¢ When the contact is out of the specified possible range, operation error may occur.

¢ When setting the time through main unit input time constant setting function of system
register, the time constant will be invalid.
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Instruction Reference

B Comparison of OR instruction and DOR instruction

¢ DOR instruction is more suitable for requirement for high-speed response than OR
instruction.

<For OR instruction>

@Ladder diagram

P

L

RO R10

|| O—

X0

| —

/'|\_/ /|\/
@Time chart
n-1 scanning n scanning n+1 scanning

RO |

External input

X0

R10

* CPU input time constant setting: None

Execute OR X0
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18.2 Direct Input Instruction

<For DOR instruction>

@Ladder diagram
RO R10
| O—
DXO
@Time chart
n-1 scanning n scanning n+1 scanning
RO |

External input |

X0

R10

* CPU input time constant setting: None

Execute DOR X0
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Instruction Reference

18.3 Direct Output Instruction

18.3.1 [DOT] Direct output

DOT: operate external output (ON/OFF). As input refreshing is performed by taking contact as
a unit, it is valid for controls with requirement for high-speed response.

B Instruction format

RO YO0 g
I ~DOT '

B Type of relays that can be specified (unit: bit) (A: Availalbe, -: Not available))

X|Y|[R|T|c|L|p|E]| Index
modifier
DOT Coil outputting logic operation result — Al = —|—|—1—1- A

B Operation description

¢ 'DOT] Instruction, reflect operation result to specified output contact, external input flag will
be On/OFF.

<Example> During the above procedure
e When RO flag is ON, external output YO flag will be ON.
e When RO flag is OFF, external output YO flag will be OFF.

B Range that can be specified

Model Device Range

FP-XH M8N control unit YO0-Y7-Y1100-Y141F (Note)
(Note): When designating Y1100-Y141F, the input area of the motion control part is read and reflected.

B Precautions for programs
¢ When the contact is out of the specified possible range, operation error may occur.

¢ A syntax error may occur if the same output coil is specified (dual output).
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18.3 Direct Output Instruction

B Comparison of OT instruction and DOT instruction

¢ DOT instruction is more suitable for requirement for high-speed response than OT
instruction.

<For OT instruction>

@Ladder diagram

/-\|_/

RIO YO
I

L
— o—
T T

@Time chart
n-1 scanning n scanning n+1 scanning
RO |
vo_ | [

External output

Execute OT YO
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Instruction Reference

<For DOT instruction>

@Ladder diagram
L L
RO DYO
|| O—
/_|\_/ /|\/
@Time chart

n-1 scanning

n scanning

n+1 scanning

RO | |

YO

External input

Execute DOT YO
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18.3 Direct Output Instruction

18.3.2 [DSET-DRST] Direct set / Direct reset

DSET: When execution condition is satisfied, external output flag will be ON. And the ON
state will be held. As input refreshing is performed by taking contact as a unit, it is valid for
controls with requirement for high-speed response.

DRST: When execution condition is satisfied, external output flag will be OFF. And the OFF
state will be held. As input refreshing is performed by taking contact as a unit, it is valid for
controls with requirement for high-speed response.

B Instruction format

RO o Yo
I SET>-i DSET

R1 o YO
| RST >t~ DRST

B Type of relays that can be specified (unit: bit) (A: Availalbe, -: Not available))

x|Y|R|T|c|L|p|E]| Index
modifier
DSET Output coil e LY e e e e e A
DRST Output coil e LY e e e e e A

B Operation description

¢ [DSET] Instruction, when execution condition is ON, the specified output contact flag will be
ON and external output flag will be ON. Hold the ON state, regardless of the change of state
of execution condition.

¢ [DRST] Instruction, when execution condition is ON, the specified output contact flag will be
OFF and external output flag will be OFF. Hold the OFF state, regardless of the change of
state of execution condition.

¢ [DSET | IDRST] Instruction can designate output on the same coil for many times. (No
syntax error may occur even if total check is performed)

<Example> During the above procedure
*When RO flag is ON, external output YO flag will be ON and the ON state will be held.
e When R1 flag is ON, external output YO flag will be OFF and the OFF state will be held.
B Range that can be specified

Model Device Range

FP-XH M8N control unit YO0-Y7-Y1100-Y141F (Note)
(Note): When designating Y1100-Y141F, the input area of the motion control part is read and reflected.

B Precautions for programs
¢ When the contact is out of the specified possible range, operation error may occur.

e The state of output end of DSET instruction will be held even if TMC] instruction is being
executed.

¢ The output end of DSET instruction will be reset when switching from '[RUN mode ] to
[PROG mode] or when the power is OFF, etc.
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B Comparison of SET instruction and DSET instruction

¢ DSET instruction is more suitable for requirement for high-speed response than SET
instruction.

<For SET instruction>

@Ladder diagram
L L
YO
| | SET
/'|\_/ —
@Time chart
n-1 scanning n scanning n+1 scanning
RO _ | |
YO

External input

Execute SET Y0
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18.3 Direct Output Instruction

<For DSET instruction>

@Ladder diagram
/'\|_/ — ~—
0
— | Dser
/|\/ P
@Time chart
n-1 scanning n scanning n+1 scanning

RO

YO

|

External input

Execute DSET YO
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B Comparison of RST instruction and DRST instruction

¢ DRST instruction is more suitable for requirement for high-speed response than RST
instruction.

<For RST instruction>

@Ladder diagram
RO YO
— | RST:
/'|\/ P
@Time chart
n-1 scanning n scanning n+1 scanning

RO | |
YO

External input

Execute RST YO
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18.3 Direct Output Instruction

<For DOT instruction>

@Ladder diagram
/_\|_/ — ~—
0
— | D <rsT
/\|_/ —
@Time chart
n-1 scanning n scanning n+1 scanning

RO

||

YO

External input

Execute DRST YO
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18.3.3 [DKP] Direct hold

DKP: By outputting with set/reset input, external input flag will be On/OFF and its state will be
held.

B Instruction Format

RO
| DKP

R1

} YO

B Type of relays that can be specified (unit: bit) (A: Availalbe, -: Not available))

Index

X|Y| R|T|C|L|P]|E !
modifier

DKP Output coil — Al === =-1|-1- _

B Operation description

e When set input is ON, the specified coil output will be ON and external output flag will be ON.
And its state will be held.

¢ When reset input is ON, the specified coil output will be OFF and external output flag will be
OFF. And the holding state will be canceled.

¢ \When the flag is held in the middle, this state will be held until the reset input flag is changed,
regardless of ON/OFF state of set input.

¢ When set input and reset input is ON simultaneously, the reset input will be performed
preferentially.

<Example> During the above procedure
¢ \When RO flag is ON, external output YO flag will be ON and the ON state will be held.
e \When R1 flag is ON, external output YO flag will be OFF and the OFF state will be held.
B Range that can be specified

Model Device Range

FP-XH M8N control unit Y0-Y7-Y1100-Y141F (Note)
(Note): When designating Y1100-Y141F, the input area of the motion control part is read and reflected.

B Precautions for programs
¢ When the contact is out of the specified possible range, operation error may occur.

e Syntax error may occur if the same output coil is specified (dual output).
e The state of output end will be held even if TMC ] instruction is being executed.

e The output end will be reset when switching from TRUN mode] to [PROG mode] or when
the power is OFF, etc.
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18.3 Direct Output Instruction

B Comparison of KP instruction and DKP instruction
¢ DKP instruction is more suitable for requirement for high-speed response than KP instruction.

<For KP instruction >

@Ladder diagram
/_\|/ — ~—
RO
) kP |-
R1
| YO

—
/T/ /T/
@Time chart

n-1 scanning n scanning n+1 scanning

RO | | |

R1 |

YO

External input

Execute KP YO

18-27



Instruction Reference

<For DKP instruction>

® Ladder diagram

P

P

® Time chart

RO

R1

n-1 scanning

n scanning

DKP

YO

=

n+1 scanning

|

YO

External input

Execute DKP YO
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Error/Warning Annunciation Function

19.1 Errors and Warnings

19.1.1 Errors and Warnings

B Function of Error/Warning
¢ Notify that error occurs in the setting and operation of motion control part.

¢ The difference between error and warning is as follows.

When an error occurs, the running motor will stop.

Error The motor stopped due to occurrence of error will not resume its operation before the error
is cleared.

Warning may occur when non-anomalous disorder of operation occurs.
WARNING

Operation can be executed after the warning, and the running motor will keep running.

B Relationship with self-diagnosis error.

e when error or warning occurs, it will be detected as a self-diagnosis error (error code:
position control operation error).

¢ Operation mode of control unit is set by using the system register No. 24 when position
control operation error occurred. The default setting sets the operation to "continue", so the
operation of motion control part is the one described in the table above. If "stop" is selected
by system register No. 24, the motor will stop in case of error or warning.

19.1.2 Check and Clearing with Configurator PM7

It is possible to check and clear data on an axis-by-axis basis by selecting [Online] — [Data
monitor] on the Configurator PM7 programming tool.

Data menitor @
Az [Group] W-Azis 1 Az 1 Axiz 2 Axiz 3
Synchronous master axiz | Master | ———————— | -------- | =i
Synchronized output | | | |Gear + Clutch + Cam
Synchronous state | Synchronous | fzynchronaus | Asynchronous | Synchronous
Table number executing | 0 | 0 | 1] | 0
Auiliary output code | 0 | 0 | 1] | 0
Amp current value (Pulss) | 43305 | 5578 | 12 =1
Unit conversion current value | -42305 pulze | 5578 pulse | 112 pulse | -1 pulse
Torque command(%) | | 12 | ] | -0.1
Actual speed (rpm) | | n | n | 0
Deviation | | =f | 1 | 1
Axis state | Operating | Stopped Cperating
Erorcode | ——— [ —— | oooop-gzoon | -
Clear errors ‘ Clear errors | Clear errors |
Warning code [ — T T E— [
Clear warning ‘ Clear wamine ‘ Clear warning | Glear warning |
« | D
| Close ‘
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19.1 Errors and Warnings

19.1.3 Check and Clearing with User Program

B Confirmation of Error/Warning message

e The message is read via the special instruction PERED (Error/Warning obtained). When
executing F388 PERRD instruction, in addition to error code and warning code, the code
saved in buffer 1 will be read.

R100
< DF) | F388PERRD | HO [DT100
Axis 1 error/warning read Axis 1

Error and warning codes are saved as follows.

DT100 Error code
DT101 Warning code

W Clear of all axes is performed via UCLR instruction
¢ Error and warning occurred in the all axes of control unit can be cleared by executing the
special instruction UCLR (Error/Warning cleared).

R100
< DF ) [ F389 UCLR

Unit clearing
request

W Clear for each axis via the 1/O signal

¢ When the Error/Warning clear request flag assigned to 1/O area is ON, the Error/Warning of
each axis can be cleared individually. The following is the program for clearing the error.

R100 X1230 Y1230
| Pcor 1 | O
Clear error Axis 1 error Axis 1 error
request notification flag clearing flag
Y1230
Axis 1 error
clearing flag

B Allocation of I/O signals

Signal name Axis1 | Axis2 | Axis3 | Axis4 | Axis5 | Axis6 | AXis7 | Axis8
(virtual) | (virtual)
Error annunciation X1230 X1231 X1232 X1233 X1234 X1235 X1236 X1237
Warning annunciation X1240 X1241 X1242 X1243 X1244 X1245 X1246 X1247
Error clear request Y1230 Y1231 Y1232 Y1233 Y1234 Y1235 Y1236 Y1237
Warning clear request Y1240 Y1241 Y1242 Y1243 Y1244 Y1245 Y1246 Y1247
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Error/Warning Annunciation Function

19.1.4 Error/Warning Log

Log area for saving Error/Warning code when Error/Warning occurs is reserved in the unit.

Error log

Up to 7 error codes can be saved in each axis

Warning log

Up to 7 warning codes can be saved in each axis

e In case of Error/Warning, the Error/Warning code will be saved in the log area of the axis
where the error occurs.

¢ Only the newest Error/Warning code of each axis can be confirmed in the position control
setting menu of programming tool.

¢ Please read the Error/Warning log of each axis from the Error/Warning log area saved in the
positioning memory (common area).

N

n

N

n

N

Error log Warning log area

H128~H137| Error log area of axis 1 H128 - H1CO~H1CF Warning log area of axis 1 H1CO0 -
H138~H147 | Error log area of axis 2 H129 No. of ocourrences of H1DO~H1DH Warning log area of axis 2 H1C1 \"“v‘a"”?i‘;ggc“”'ences of
H148~H157 | Error log area of axis 3| [H12A~H128| EMfor code annunciation HIEO~H1EF| Warninglog area of axis 3|~ [H1C2-~H1Ca| [ aming oode annunciafio
H158~H167 | Error log area of axis 4 | |  [H12C~H12p] EMTer gode annunciation H1FO~H1FF| Waring log area of axis 4| | | H1G4~H1C5 | {aming code annunciatio
H168~H177 | Error log area of axis 5| | [H12E~H12F| EMor code annunciation H200~H20F | Warning log area of axis 5| | |H1C6~H1C7 | |aming code annunciatio
H178~H187 | Error log area of axis 6| | [H130~H131 | Erfor code annunciation H210~H21F | Warming log area of axis 6| | |H1C8~H1C9 | {Varming code annunciatio
roae 1| Ereaiter © | | | ot armnoaion| - [rao-oae | eaeg e | | [ion~nce| Mg e amuncit

Error log area of Error code annunciation Warning log area of ~ Warning code annunciatiol
H198~H1AT (vinual)gaxis 8 H1A~HI35 | psfrer 6 unee H230~H25F (virtual)gaxigs 8 HIQC~H1CD) p frer Gg

H13%6~H137 Eﬂr%rrcode annunciation H10E~H1CF \é\lljaglring code annunciatio

Error/warning count

Save Error/Warning occurrence number.

buffer

Error/Warning annunciation

Save Error/Warning code.

saved in buffer 1= buffer 2
respectively.

The code saved in buffer 1 is always the newest one and the codes are
...... in the occurrence order of Error/Warning
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19.1 Errors and Warnings

B Sample program

e Read Error count of axis-1 to DT100, and the example for reading Error code saved in Error
code annunciation buffers 1 - 7 to 14 characters of DT101 - DT114 is as follows.

¢ Similarly, read Warning count of axis-1 to DT200, and the example for reading Warning code
saved in Warning code annunciation buffers 1 - 7 to 14 characters of DT201 - DT214 is as
follows.

e Read 2 characters for each Error code and Warning code.

RO
— < DF F384PTBLR | HO | H129 | K1 | DT100
©) @
F384PTBLR | HO | H12A | K14 | DT101
©) ©)
R1
— < DF > F384PTBLR | HO | H1C1 | K1 | DT200
©) @
F384PTBLR | HO | H1C2 | K14 | DT201 |
©) ®
e B Value specified by program
B Code H Content specified P y prog Axis 7 | Axis 8
by program Axis 1|Axis 2|Axis 3|Axis 4|Axis 5|Axis 6 (virtual) | (virtual)
@ Common area HO
@ No. of occurrences of errors | H129 | H139 | H149 | H159 | H169 | H179 H189 H199
(@ |Startingaddressoferror | aop | 11138 | H14A | H15A | H16A | H17A | H18A | H19A
code annunciation buffer
@ | No. of occurrences of H1C1 | H1D1 | H1E1 | H1F1 | H201 | H211 | H221 H231
warnings
G |Stertingaddress ofwarning | 1o | yypo | H1E2 | HIF2 | H202 | H212 | H222 | H232
annunciation buffer
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Error/Warning Annunciation Function

19.2 Change of Error Recovery Processing

19.2.1 Outline

Recovery methods after error occurred varies from state to state when the error occurs.

State when the
error occurs

Description

Recoverable
state

(Yes)

* The moving axis stops after the error occurs.

e The control unit can recover the error at any time after the error occurs.

Unrecoverable
state

(No)

¢ Error when severe abnormalities appeared in the system of control unit.

¢ Reconnect the power in case of unrecoverable error.

19-6




19.3 Table of Error Codes

19.3 Table of Error Codes

19.3.1 AMP Errors (0001H 0-)

¢ Alarms/errors occurred on the AMP side are output on the FP-XH M8N Control Unit side as
error codes.

o The AMP errors differ depending on the types of AMP. For details of the processing for AMP
errors, refer to the manual of servo amplifiers.

¢ \When an AMP error occurs, the servomotor automatically becomes free. Execute the servo
on request again after clearing the error.

B How to read AMP error codes
¢ An AMP error is divided into a main code and sub code.

e The error codes stored in the error annunciation area of the FP-XH M8N Control Unit are
hexadecimal 4-digit codes.

¢ For confirming error codes on the AMP, convert the hexadecimal codes to decimal codes.
Example) When the encoder communication error protection occurred;

Error code of this unit: 01 15 H
J
Main code: 15 H, Sub code: 01 H
J

Converts hexadecimal codes to decimal codes

Error code of the AMP
Main code: 21, Sub code: 1
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Error/Warning Annunciation Function

B AMP error code table [For A6N]

FP-XH M8N AG6N error no. L

error code Main sub Description
000BH 11 Control power supply undervoltage protection
000CH 12 Over-voltage protection
000DH 13 I\N/I)ain power supply undervoltage protection (between P to
010DH 13 1 Main powr supply undervoltage protection (AC interception

detection)

000EH 14 0 Over-current protection
010EH 14 1 IPM error protection
000FH 15 0 Over-heat protection
010FH 15 1 Encoder overheat error protection
0010H 16 0 Over-load protection
0110H 16 1 Torque saturation error protection
0012H 18 0 Over-regeneration load protection
0112H 18 1 Over-regeneration Tr error protection
0015H 21 0 Encoder communication disconnect error protection
0115H 21 1 Encoder communication error protection
0017H 23 0 Encoder communication data error protection
0018H 24 0 Position deviation excess protection
0118H 24 1 Speed deviation excess protection
0019H 25 0 Hybrid deviation excess error protection
001AH 26 0 Over-speed protection
011AH 26 1 2nd over-speed protection
011BH 27 1 Absolute clear protection
041BH 27 4 Command error protection 1
051BH 27 5 Command generation error protection
061BH 27 6 Operation command contention protection
071BH 27 7 Position information initialization error protection
001CH 28 0 Limit of pulsareplay error protection
011DH 29 1 Counter overflow protection 1
021DH 29 2 Counter overflow protection 2
001FH 31 0 Safety function error protection 1
021FH 31 2 Safety function error protection 2
0021H 33 0 I/F overlaps allocation error 1 protection
0121H 33 1 I/F overlaps allocation error 2 protection
0221H 33 2 I/F input function number error 1 protection
0321H 33 3 I/F input function number error 2 protection
0421H 33 4 I/F output function number error 1 protection
0521H 33 5 I/F output function number error 2 protection

(Note): Refer to the latest instruction manual and technical materials of the servo amplifier.
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19.3 Table of Error Codes

FP-XH M8N AG6N error no. L

error code Main sub Description
0821H 33 8 Latch input allocation error protection
0022H 34 0 Software limit protection
0024H 36 0 EEPROM parameter error protection
0124H 36 1 EEPROM parameter error protection
0025H 37 0 EEPROM check code error protection
0125H 37 1 EEPROM check code error protection
0225H 37 2 EEPROM check code error protection
0026H 38 0 Over-travel inhibit input protection 1
0126H 38 1 Over-travel inhibit input protection 2
0226H 38 2 Over-travel inhibit input protection 3
0028H 40 0 Absolute system down error protection
0029H 41 0 Absolute counter over error protection
002BH 43 0 Encoder initialization error protection
002CH 44 0 Single turn counter error protection
002DH 45 0 Multi-turn counter error protection
0030H 48 0 Encoder Z-phase error protection
0031H 49 0 Encoder CS signal error protection
0032H 50 0 External scale connection error protection
0132H 50 1 External scale communication data error protection
0033H 51 0 External scale ST error protection 0
0133H 51 1 External scale ST error protection 1
0233H 51 2 External scale ST error protection 2
0333H 51 3 External scale ST error protection 3
0433H 51 4 External scale ST error protection 4
0533H 51 5 External scale ST error protection 5
0037H 55 0 Phase A connection error protection
0137H 55 1 Phase B connection error protection
0237H 55 2 Phase Z connection error protection
0052H 82 0 RTEX node addressing error protection
0053H 83 0 RTEX communication error protection 1
0153H 83 1 RTEX communication error protection 2
0054H 84 0 RTEX time out error protection
0354H 84 3 RTEX sync and initialization error protection
0554H 84 5 RTEX communication cycle error protection
0056H 86 0 RTEX cyclic data error protection 1
0156H 86 1 RTEX cyclic data error protection