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Using this Manual

PO-01 indicates the Pulse Output Motion Module for the MP2000 series Machine Controllers.

Please read this manual to ensure correct usage of the PO-01. Keep this manual in a safe place for future reference.
B Graphic Symbols Used in this Manual

The graphic symbols used in this manual indicate the following type of information.

« This symbol is used to indicate important information that should be memorized or minor precautions,
v such as precautions that will result in alarms if not heeded.

B Terms Used to Describe “Torque”

Although the term “Torque” is commonly used when describing rotary servomotors and “force” or “thrust” are used
when describing linear servomotors, this manual uses “torque” when describing both (excluding parameters).

B Indication of Reverse Signals

In this manual, the names of reverse signals (ones that are valid when low) are written with a forward slash (/) before
the signal name, as shown in the following example:

Notation Examples

* S-ON = /S-ON
* P-CON /P-CON

B Copyrights

* Microsoft, Windows, Windows NT, and Internet Explorer are registered trademarks of the Microsoft Corporation.
* Pentium is a registered trademark of the Intel Corporation.

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



B Related Manuals

Refer to the following related manuals as required.

Thoroughly check the specifications, restrictions, and other conditions of the product before attempting to use it.

Manual Name

Manual Number

Contents

Machine Controller MP2000 Series
Communication Module
User’s Manual

SIEP C880700 04

Describes the functions, specifications, and application
methods of the MP2000 Communication Modules (2171F,
218IF, 260IF, 2611F).

Machine Controller MP2000 Series

Describes the instructions used in MP900/MP2000 ladder

User’s Manual SIEZ-C887-1.2 .

Ladder Programming programming.

Machine Controller MP900/MP2000 Series

User'ls Manual SIEZ-C887-1.3 Describes the instructions used in MP900/MP2000 motion

Motion Programming

programming.

Machine Controller MP900/MP2000 Series
MPE720 Software for Programming Device
User’s Manual

SIEP C880700 05

Describes how to install and operate the MP900/MP2000
Series programming system (MPE720).

Y Series SGMO/SGD
User’s Manual

SIE-S800-26.3

Describes the Z-I Series SERVOPACK models, specifications
and capacity selection methods.

AC Servo Drives X-1l Series SGMOO/SGDH
User’s Manual

Rotational Motor

Analog Voltage and Pulse Train Reference

SIEP S800000 05

Describes the installation, wiring, trial operation, function
applications methods, maintenance, and inspection of the X-I1
Series SERVOPACKs.

AC Servo Drives X-ll Series SGMOO/SGDM
User’s Manual

SIEP S800000 15

Describes the installation, wiring, trial operation, function
applications methods, maintenance, and inspection of the X-I1
Series SERVOPACKs.

AC Servo Drives X-lll Series SGMOO/SGDS
User’s Manual

SIEP S800000 00

Describes the models, capacities, selection methods, ratings,
characteristics, diagrams, cables, peripheral devices, wiring,
panel installation, trial operation, adjustment, function
application methods, maintenance, and inspection of the X-I1I
Series SERVOPACKs and Servomotors.

AC Servo Drives X-lll Series Instructions
Digital Operator

TOBP S800000 01

Describes the operation methods of the JUSP-OPO5A Digital
Operator.

Machine Controller MP900/MP2000 Series
Linear Servomotor Manual

SIEP C880700 06

Describes the connection methods, setting methods, and other
information for Linear Servomotors.

Machine Controller MP900/MP2000 Series

Describes the programming instructions of the New Ladder

New Ladder Editor SIE-C887-13.1 Editor, which assists MP900/MP2000 Series design and
Programming Manual maintenance.

Machine Controller MP900/MP2000 Series Describes th . hods of the New Ladder Edi
New Ladder Editor SIE-C887-13.2 escribes the operating methods of the New Ladder Editor,

User’s Manual

which assists MP900/MP2000 Series design and maintenance.




Safety Information

The following conventions are used to indicate precautions in this manual. These precautions are provided to ensure
the safe operation of the MP2000 series and connected devices. Information marked as shown below is important for
the safety of the user. Always read this information and heed the precautions that are provided.

The conventions are as follows:

Indicates precautions that, if not heeded, could possibly result in loss of life, serious
A WARNING injury, or property damage.

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

/\ CAUTION

If not heeded, even precautions classified under A CAUTION can lead to serious results

depending on circumstances.

Indicates prohibited actions. Specific prohibitions are indicated inside ® .
Q PROHIBITED

For example, @ indicates prohibition of open flame.

Indicates mandatory actions. Specific actions are indicated inside .

€@ MANDATORY

For example, 9 indicates mandatory grounding.



Safety Precautions

The following precautions are for checking products on delivery, storage, transportation, installation, wiring, operation,
maintenance, inspection, and disposal. These precautions are important and must be observed.

B General Precautions

/\ WARNING

Before starting operation in combination with the machine, ensure that an emergency stop procedure
has been provided and is working correctly.

There is a risk of injury.
* Do not touch anything inside the MP2000 series.
There is a risk of electrical shock.

Always keep the front cover attached when power is being supplied.
There is a risk of electrical shock.
» Observe all procedures and precautions given in this manual for trial operation.
Operating mistakes while the servomotor and machine are connected can cause damage to the machine or even
accidents resulting in injury or death.
» Do not remove the Module, front cover, cables, connector while power is being supplied.
There is a risk of electrical shock.
+ Do not damage, pull on, apply excessive force to, place heavy objects on, or pinch cables.
There is a risk of electrical shock, operational failure or burning of the MP2000 series.
* Do not attempt to modify the MP2000 series in any way.
There is a risk of injury or device damage.
» Do not approach the machine when there is a momentary interruption to the power supply. When

power is restored, the machine controller and the connecting devices may start operation suddenly.
Provide suitable safety measures to protect people when operation restarts.

There is a risk of injury.

+ Do not allow installation, disassembly, or repairs to be performed by anyone other than specified
personnel.

There is a risk of electrical shock or injury.

B Storage and Transportation

/\ CAUTION

» Do not store or install the MP2000 series in the following locations.
* Direct sunlight
* Ambient temperature exceeds the storage or operating conditions
* Ambient humidity exceeds the storage or operating conditions
* Rapid changes in temperature or locations subject to condensation
* Corrosive or flammable gas
* Excessive dust, dirt, salt, or metallic powder
« Water, oil, or chemicals
* Vibration or shock
* Do not subject the MP2000 series to halogen gases, such as fluorine, chlorine, bromine, and iodine,
at any time even during transportation or installation.
There is a risk of device damage or injury.
» Do not overload the MP2000 series during transportation.
There is a risk of injury or an accident.




/\ CAUTION

« If disinfectants or insecticides must be used to treat packing materials such as wooden frames,
pallets, or plywood, the packing materials must be treated before the product is packaged, and
methods other than fumigation must be used.

Example: Heat treatment, where materials are kiln-dried to a core temperature of 56°C for 30
minutes or more.

If the electronic products, which include stand-alone products and products installed in machines, are packed

with fumigated wooden materials, the electrical components may be greatly damaged by the gases or fumes

resulting from the fumigation process. In particular, disinfectants containing halogen, which includes chlorine,

fluorine, bromine, or iodine can contribute to the erosion of the capacitors.

M Installation

/\ CAUTION

» Never use the MP2000 series in locations subject to water, corrosive atmospheres, or flammable
gas, or near burnable objects.

There is a risk of electrical shock or fire.
* Do not step on the MP2000 series or place heavy objects on the MP2000 series.
There is a risk of injury.
» Do not allow foreign objects to enter the MP2000 series.
There is a risk of element deterioration inside, an accident, or fire.
» Always mount the MP2000 series in the specified orientation.
There is a risk of an accident.
* Do not subject the MP2000 series to strong shock.
There is a risk of an accident.

B Wiring

/\ CAUTION

» Check the wiring to be sure it has been performed correctly.
There is a risk of motor run-away, injury, or an accident.
« Always use a power supply of the specified voltage.
There is a risk of burning.
« In places with poor power supply conditions, take all steps necessary to ensure that the input power
supply is within the specified voltage range.
There is a risk of device damage.
* Install breakers and other safety measure to provide protection against shorts in external wiring.
There is a risk of fire.
» Provide sufficient shielding when using the MP2000 series in the following locations.
There is a risk of device damage.
* Noise, such as from static electricity
* Strong electromagnetic or magnetic fields
* Radiation

* Near to power lines




B Selecting, Separating, and Laying External Cables

/\ CAUTION

» Consider the following items when selecting the I/O signal lines (external cables) to connect the
MP2000 series to external devices.
* Mechanical strength
* Noise interference

* Wiring distance

« Signal voltage, etc.
Separate the 1/O signal lines from the power lines both inside and outside the control box to reduce

the influence of noise from the power lines.
If the I/O signal lines and power lines are not separated properly, malfunctioning may result.

Example of Separated External Cables
Steel separator

General

Power control Digital I/0
circuit circuit signal
cables cables cables

0000 0000 0000

B Maintenance and Inspection Precautions

/\ CAUTION

* Do not attempt to disassemble the MP2000 series.
There is a risk of electrical shock or injury.

» Do not change wiring while power is being supplied.
There is a risk of electrical shock or injury.

M Disposal Precautions

/\ CAUTION

+ Dispose of the MP2000 series as general industrial waste.

B General Precautions

Observe the following general precautions
to ensure safe application.

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

* The drawings presented in this manual are typical examples and may not match the product you received.
* If the manual must be ordered due to loss or damage, inform your nearest Yaskawa representative or one of the

offices listed on the back of this manual.




Warranty

(1) Details of Warranty

B Warranty Period

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

Warranty Scope

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

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

L.

wm AW N

6.

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

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

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

Yaskawa

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

Limitations of Liability

1.

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

. Yaskawa shall not be responsible for any programs (including parameter settings) or the results of program execu-

tion of the programs provided by the user or by a third party for use with programmable Yaskawa products.

. The information described in product catalogs or manuals is provided for the purpose of the customer purchasing

the appropriate product for the intended application. The use thereof does not guarantee that there are no infringe-
ments of intellectual property rights or other proprietary rights of Yaskawa or third parties, nor does it construe a
license.

. Yaskawa shall not be responsible for any damage arising from infringements of intellectual property rights or other

proprietary rights of third parties as a result of using the information described in catalogs or manuals.
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(3) Suitability for Use

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

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

3. Consult with Yaskawa to determine whether use in the following applications is acceptable. If use in the applica-
tion is acceptable, use the product with extra allowance in ratings and specifications, and provide safety measures
to minimize hazards in the event of failure.

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

* Nuclear energy control systems, combustion systems, railroad systems, aviation systems, vehicle systems,
medical equipment, amusement machines, and installations subject to separate industry or government regula-
tions

+ Systems, machines, and equipment that may present a risk to life or property

+ Systems that require a high degree of reliability, such as systems that supply gas, water, or electricity, or sys-
tems that operate continuously 24 hours a day

 Other systems that require a similar high degree of safety
4. Never use the product for an application involving serious risk to life or property without first ensuring that the sys-

tem is designed to secure the required level of safety with risk warnings and redundancy, and that the Yaskawa
product is properly rated and installed.

5. The circuit examples and other application examples described in product catalogs and manuals are for reference.
Check the functionality and safety of the actual devices and equipment to be used before using the product.

6. Read and understand all use prohibitions and precautions, and operate the Yaskawa product correctly to prevent
accidental harm to third parties.

(4) Specifications Change

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

This chapter explains the MP2000 series Machine Controllers on which the PO-01 Module can be
mounted, and the mounting/removing procedures of the optional Modules.

1.1 Applicable Machine Controllers for PO-01 Modules ----------------- 14
1.2 Mounting/Removing Optional Modules on Machine Controller - - - - - - - - - - 15
1.2.1 Mounting Optional Modules - ---=-------- - 15
1.2.2 Removing Optional Modules for Replacement - --------ccommmm oo 18

Mounting Optional Modules on Machine Controller
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1 Mounting Optional Modules on Machine Controller

1.1 Applicable Machine Controllers for PO-01 Modules

The table below lists the MP2000-series Machine Controllers on which the PO-01 Module can be mounted.

Max. No. of Applicable Version
Name Model Connectable Remarks
Modules CPU Module MPE720
MP2300 JEPMC-MP2300 (-E) | 2 modules Ver. 2.4 -
or later
MP2310 JEPMC-MP2310 (-E) | 3 modules . -
All versions
MP2300S JEPMC-MP2300S (-E) | 1 module Ver. 5.33 -
CPU-01 | JAPMC-CP2200 (-E) Ver. 2.44 Ver. 6.01 The maximum number of
MP  "cpu-02 | JAPMC-CP2210 (-E) or later Ver. 7.10 connectable Modules is the
200 7epu s [ aPMccPanaoE | 0O or later total for the maximum
CPU-04 JAPMC-CP2230-E All versions expansion to four racks.*2
MP2100M JAPMC-MC2140 (-E) Ver. 2.44 .
or later The maximum number of
MP2101M JAPMC-MC2142-E Ver. 5.54 connectable Modules is the
14 modules .
) Ver. 6.24 total for the maximum
All versions . *)
MP2101TM JAPMC-MC2142T-E Ver. 7.10 expansion to three racks.
or later
*1. Mount a CPU module on the following base units.
Name Model Remarks
MBU-01 JEPMC-BU2200 (-E) 100/200-VAC input base unit (9 slots)
MBU-02 JEPMC-BU2210 (-E) 24-VDC input base unit (9 slots)
MBU-03 JEPMC-BU2220-E 24-VDC input base unit (4 slots)

* 2. The following module or board is required between racks.

Name Model Remarks
EXIOIF JAPMC-EX2200 (-E) Inter-rack connection module
MP2100MEX JAPMC-EX2100 (-E) I/F board for MP2100M, MP2101M, and MP2101TM




1.2 Mounting/Removing Optional Modules on Machine Controller

1.2 Mounting/Removing Optional Modules on Machine Controller

Use the following procedure to mount or remove Optional Modules.

+ In the photos given here to explain the procedure, a Machine Controller MP2200 and an Optional Module 217IF-01
are used. The procedure to mount a Pulse Output Motion Module PO-01 on a Machine Controller MP2300 or
MP2100M is the same as that to mount 217IF-01 on MP2200.

1.2.1 Mounting Optional Modules

Use the following procedure to mount an Optional Module.

+ For the replacement of Optional Module, refer to 1.2.2 Removing Optional Modules for Replacement on page 18 to
remove the Optional Module to be replaced.

(1) Preparation

1. Backup the Programs

Save the programs written to the Machine Controller in the personal computer using the MPE720. (Right-click
the Counter Folder, and select Transfer - All Files - Dump from the pop-up menu.)

2. Remove the Machine Controller and Expansion Racks

a) For Machine Controller MP2300
Turn OFF the power supply and disconnect all cables from the MP2300. Then, remove the MP2300 from the
panel or rack, and place it on a clean surface with sufficient space, such as a working table.

b) For Machine Controller MP2100M, MP2200, and MP2500MD
Turn OFF the power supply and disconnect all cables from the expansion rack in the MP2200 base unit which
contains the Optional Module to be replaced. Then, remove the expansion rack and place it on a clean sur-
face such as a working table.

Mounting Optional Modules on Machine Controller

15



16

1 Mounting Optional Modules on Machine Controller

1.2.1 Mounting Optional Modules

(2) Removing a Optional Cover

Use the following procedure if the slot has an optional cover installed.

1. Remove the battery cover.

Insert a coin in the notch on the side of the Machine Controller and pry the battery cover off.

K™

"FL-U 31TF-01 NH"

9900 MBU-0Z
MP..!O power

2. Remove the cover of the Optional Module.

Insert the tab of the battery cover into the slot on the top of the cover of the Optional Module to release it, as
shown in the diagram. Turn the front of the battery cover towards you for this operation.

Release the bottom in the same way.



1.2 Mounting/Removing Optional Modules on Machine Controller

(3) Mounting Optional Modules

1. Insert Optional Modules.

Guide rails can be seen or are located at the top and bottom of the option slot, as shown in the following diagram.
While holding both the top and bottom of the Module, line up the Module with the guide rails inside the option
slot, make sure the Module is straight and insert it.
+ If the Module is not lined up with the guide rails, the FG bar on the bottom inside the slot may become dam-
aged.

2. Mount onto the mounting base.

After the Optional Module has been completely inserted, firmly push the front of the Module into the mounting-
base connectors. If the Optional Module has been installed correctly, the front of the Optional Module and the
hook will be aligned.

3. Mount the panel of the Optional Module.

Line up the notch on the bottom of the panel with the tab on the bottom of the Machine Controller.

This completes the installation procedure.

Mounting Optional Modules on Machine Controller
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1 Mounting Optional Modules on Machine Controller

1.2.2 Removing Optional Modules for Replacement

1.2.2 Removing Optional Modules for Replacement

Use the following procedure to remove an Optional Module.

(1) Preparation

1. Back up the Programs

Save the programs written to the Machine Controller in the personal computer using the MPE720. Right-click
the Controller Folder and select Transfer — All Files — Dump from the pop-up menu.

2. Remove the Machine Controller and Expansion Racks

a) For Machine Controller MP2300

Turn OFF the power supply and disconnect all cables from the MP2300. Then, remove the MP2300 from the
panel or rack, and place it on a clean surface with sufficient space, such as a working table.

b) For Machine Controller MP2100M and MP2200

Turn OFF the power supply and disconnect all the cables from the expansion rack in the MP2200 base unit
which contains the Optional Module to be replaced. Then remove the expansion rack and place it on a clean
surface with sufficient space such as a working table.

(2) Removing Optional Modules

1. Remove the battery cover.

Insert a coin in the notch on the side of the Machine Controller and pry the battery cover off.
L fw

. prr R 1 1]
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2. Remove the cover of the Optional Module.

Insert the tab of the battery cover into the slot on the top of the cover of the Optional Module to release it, as
shown in the diagram. Turn the front of the battery cover towards you for this operation.

Release the bottom in the same way.



1.2 Mounting/Removing Optional Modules on Machine Controller

3. Remove the Optional Module from the mounting base.

Pull the top of the panel of the Optional Module towards you to remove it. A notch on the Optional Module will
be visible from the gap in the cover. Hook the round knob on the battery cover, shown in the diagram, into the
notch in the Optional Module.

While holding the battery cover as shown in the photograph, tilt the cover back with the knob as the pivot point to
disconnect the Module. The Module should move forward out of the case.

4. Pull out the Optional Module.

While holding both the top and bottom of the Module, pull the Module out straight towards you. Hold the
Module by its edges and do not touch any components on the Module.

Place the Module in the bag provided with the initial
Refer to 1.2.1 (3 ) Mounting Optional Modules for information on how to install a new Module.

v + A optional cover (JEPMC-OP2300) must be installed on the empty slot.

Mounting Optional Modules on Machine Controller
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1 Mounting Optional Modules on Machine Controller

1.2.2 Removing Optional Modules for Replacement
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Specifications and Connection Example for
PO-01 Module
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2 Specifications and Connection Example for PO-01 Module

2.1.1 Appearance and External Dimensions

2.1 PO-01 Module Outline

The PO-01 Module is a Motion Module with pulse output and has interfaces for implementing control on four axes.

It can be used to connect a Machine Controller in the MP2000 series with stepping motors or SERVOPACKs.

Two PO-01 Modules can be mounted in MP2300 option slots, 16 on an MP2200 with four base units connected, and 16
on an MP2100M with an MP2100MEX I/F board with three expansion racks connected.

2.1.1 Appearance and External Dimensions

The following diagram shows the appearance of the PO-01 Module, and the external dimensions with the cable con-
nectors inserted.

Indicators (LED)

41 (1.61)

RURY

:-ng 5 (0.20) =:UL
1/0 connector g - [ - -
(CN1) e ‘
e i
S ° | | I
1 |
F-=
125 (4.92) “ 7 <7oql. -
1/0O connector ([ -
(CN2) 7 N7 L
i
T
-]
SO ] -
_________ . Units: mm (in)
19.3 | 95 (3.74)
(0.76 |
PO-01 Module Appearance External Dimensions with Cable Connectors Inserted
(Side View)



2.1 PO-01 Module Outline

2.1.2 Specifications

The following table shows the general and hardware specifications, and the LED indicators of PO-01 Module.

(1) General Specifications

ltem

Specifications

Environmental

Ambient Operating
Temperature

0°C to + 50°C

Ambient Storage
Temperature

-25°C to + 85°C

Ambient Operating
Humidity

30% to 95% relative humidity (with no condensation)

Conditions Ambient St
mblent Storage 5% to 95% relative humidity (with no condensation)
Humidity
Pollution Level Pollution level 2 (conforming to JIS B 3502)
Corrosive Gas There must be no combustible or corrosive gas.
Operating Altitude 2,000 m above sea level or lower
Conforming to JIS B3502
10 Hz to 57 Hz with single-amplitude of 0.075 mm
) Vibration Resistance 57 Hz to 150 Hz with fixed acceleration of 9.8 m/s?
Mechanical . .
. 10 sweeps each in X, Y, and Z directions
Operating (sweep time: 1 octave/min.)
Conditions — -
Conforming to JIS B3502
Shock Resistance Peak acceleration 147 m/s? (15 G) twice for 11 ms each in X, Y, and Z
directions
Electrical
Operating Noise Resistance Conforming to EN 61000-6-2, EN 61000-6-4, EN 55011 (Group 1 Class A)
Conditions
Installation Grounding Ground to 100 Q max.
Requirements Cooling Method Natural cooling

Specifications and Connection Example for PO-01 Module
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2 Specifications and Connection Example for PO-01 Module

2.1.2 Specifications

(2) Hardware Specifications

Iltem Specifications
Description Motion Module
Name PO-01
Model Number JAPMC-PL2310-E
Number of
Controlled Axes 4
Methods CW/CCW, Sign + pulse, and phases A/B
Max. Frequency 4 Mbps when us?ng CW/CCW or Sign + pulste r.netl.lod
Pulse Output 1 Mbps when using Phases A/B (before multiplication)
Interface 5-V differential output
Other Functions | Can be switched between positive and negative logic by using MPE720

S-points X 4 channels, source mode input
DI_0: Independent input (individual power supply) 24 V+10%/4.1 mA, 12 V£10%/10.9 mA,
5V+10% /3.9 mA
DI 1 to 4: Common power supply 24 V+10%/4.1 mA
<Assignment Example>

Zero point/general-purpose

Digital Inputs DI _0: + When using DI_0 as the zero-point return signal, the pulse width of 2 ms
or more is required.
DI 1: Dog signal/general-purpose
DI 2: Limit 1/general-purpose
DI 3: Limit 2/general-purpose
DI 4: General-purpose

4-points x 4 channels, open collector (sink mode output) (24 V/100 mA)
<Assignment Example>

- « DO _0: Excitation ON
Digital Outputs -
DO 1: General-purpose
DO_2: General-purpose
DO_3: General-purpose

CNI1: I/O connector

Connectors

CN2: 1/O connector
Indicators RUN (green)

ERR (red)
Current 750 mA at 5 V
Consumption mA at

Dimensions (mm) 125 x 95 (Hx D)

Mass Approx 100 g

(3) LED Indicators

Name Color Status when Lit Status when Unlit
RUN Q Q ERR RUN Green Normally operating Being stopped
ERR Red Malfunction occurs Normally operating




2.1 PO-01 Module Outline

(4) Operation Status Indication by LEDs

The following table shows the LED patterns to indicate the operation status of PO-01 Module and troubleshooting.

LEDs ) )
Status Meaning Troubleshooting
RUN | ERR
Indicates the PO-01 Module status when the power
- turns ON. The ERR LED goes out when the
Initial . . o
Status Notlit| Lit | Power ON initialization process starts.
If this state remains unchanged, a booting error is
occurring. The PO-01 firmware must be overwritten.
Indicates that the PO-01 Module is not registered in
the Module Configuration Definition. Execute the
Not lit | Not lit | The PO-01 Module not defined self-configuration or register Modules in the Module
Configuration Definition window of MPE720 when
Normal using Modules.
Status The PO-01 Module is operati 1ly to output
Lit | Notlit| Normally operating e PO- odule is operating normally to outpu
pulses.
Blink- . . .
ing Not lit | CPU STOP The CPU in stop status. Execute CPU RUN operation.
Occurrence of Hardware Error
No. of blinkings
Blink 2: RAM diagnosis error
. ink- . .
Not lit | . 3: ROM diagnosis error PO-01 Module hardware error. Replace the Module.
ing . .
4: CPU function diagnosis error
5: FPU function diagnosis error
6: Shared memory diagnosis error
Occurrence of Software Error
Erronsous No. of blinkings
Status 0.0 & )
2: Watchdog timeout
3: Address error (read) exception If the watchdog timeout error occurs, the processing
Blink- | Blink- |  4: Address error (write) exception time of the user program may exceed the set value of
ing ing 5: FPU exception the scan time. Check the user program and the setting
6: Illegal general command exception | of scan time.
7: 1llegal slot command exception
8: General FPU inhibit exception
9: Slot FPU inhibit exception
Check the contents of the following monitor
parameters.
. 1LO0O02: Warning
Alarm
An alarm or warning has occurred. ILODI04: Alarm
w0009 Bit 3: Command error occurrence
IWODOOB Bit 3: Command error occurrence

Specifications and Connection Example for PO-01 Module
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2 Specifications and Connection Example for PO-01 Module

2.2.1 CW/CCW Method

2.2 PO-01 Module Reference Pulse Forms

2.21

222

223

The PO-01 Module supports three reference pulse output methods, all of which are 5-V differential output.

« CW/CCW
 Sign
* Pulse A/B

The details on each method are described below.

+ Select the method and the polarity with fixed parameters. Refer to 3.3.1 ( 7 ) Hardware Signal Selection 1 on page

50 for details.

CW/CCW Method

CW pulse: Reverse rotation reference pulse for the motor
CCW pulse: Forward rotation reference pulse for the motor
The table below shows the reference pulse output forms with different polarities.

Polarity

Forward Rotation Reference for Motor (CCW)

Reverse Rotation Reference for Motor (CW)

Positive Logic

LOW

Reverse reference
pulse (CW) T

SN O S Y

Forward reference
pulse (CCW)

Reverse reference

pulse (CW)

LOow

Negative Logic

HIGH

Uy

Reverse reference
pulse (CW) J

Forward reference
pulse (CCW)

Forward reference
pulse (CCW) T
Reverse reference
pulse (CW)
Forward reference
pulse (CCW) J

HIGH

Sign Method

CW pulse: Reference pulse
CCW pulse: Sign (Forward rotation at High level, and reverse rotation at Low level)
The table below shows the reference pulse output forms with different polarities.

Polarity Forward Rotation Reference for Motor (CCW) | Reverse Rotation Reference for Motor (CW)
Pulse Pulse
(cw) (cw) J u \;
Positive Logic Sign si
(cew) J HIGH (C;gr\}V) LOW
Pulse W Pulse
(cw) (cw) u
Negative Logic Sign Sign
(ccw) j Low (Ccw) J HIGH

Pulses A/B Method

CW pulse: Pulse B
CCW pulse: Pulse A

When the phase of the pulse B is advanced from pulse A: Forward rotation reference pulse
When the phase of the pulse B is lagged behind pulse A: Reverse rotation reference pulse

The table below shows the reference pulse output forms with different polarities.

Polarity Forward Rotation Reference for Motor (CCW) | Reverse Rotation Reference for Motor (CW)
Positive Logic " W)
Apulse M Apulse M
(ccw) (ccw)
Negative Logic o oW
(ccw) (ccw)




2.3 PO-01 Module Position Control Block Diagram

2.3 PO-01 Module Position Control Block Diagram

The block diagram below shows the position control using a PO-01 Module.
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2 Specifications and Connection Example for PO-01 Module

2.4.1 Connector Specifications

2.4 PO-01 Module Connections

241

Connector Specifications

The table below shows the specifications of the connectors CN1 and CN2.

Name

Connector
Name

No. of
Pins

Connector Model

Module

Cable

Manufacturer

External 1/10
Connectors

(e]
 —

I

[e)

CN1, CN2

50

10250-52A3PL

- Shell:

+ Connector: 10150-3000PE

: 10350-52A0-008
(Screw lock)

: 10350-52F0-008
(One-touch-lock)

3M Japan
Limited

Standard Cables

Model and Appearance

Name Model Length Appearance (JEPMC-W6060-00-E)
JEPMC-W6060-05-E 0.5m Emﬁ
Cable for PO-01 JEPMC-W6060-10-E 1.0m ,
Module j ﬁgtfsoe?/vsires
JEPMC-W6060-30-E 3.0m - ﬂ\/

Standard Cable Wiring

The following table shows the loose wires for the JEPMC-W6060-00-E cable.

Terminal No. Dot Mark Wire Color Dot Mark Terminal No.
1 - Orange — 26
2 - Gray — 27
3 - White — 28
4 - Yellow — 29
5 - Pink — 30
6 -- Orange —— 31
7 -- Gray —— 32
8 -- White —— 33
9 -- Yellow —— 34
10 -- Pink —— 35
i --- Orange - 36
12 --- Gray - — 37
13 --- White - 38
14 — Yellow - 39
15 --- Pink - 40
16 e Orange Sequence number — — — 41
17 ---- Gray Sequence number — — — 42
18 e White Sequence number — — — 43
19 - Yellow Sequence number — — — 44

20 - Pink Sequence number — — — 45
21 Sequence number - - - - | Orange 46
22 Sequence number- - - - Gray 47
23 Sequence number- - - - White _ 48
24 Sequence number- - - - Yellow _ 49
25 Sequence number- - - - Pink 50




2.4 PO-01 Module Connections

2.4.3 Connector Pin Arrangement

The following tables show the pin arrangement and terminal assignment of the connectors CN1 and CN2.

(1) CN1 Pin Arrangement

Pin Arrangement on Connection Side

2ZmEEEEEEEEE®E®BN?

25 H H H HEEENENEN®NBNT

49M B B B N H = N N NN N2

50 H H NN NENNBNBNBN BN

1 26
2 | cwi+ 27 | cowi+

3 | cwi- 28 | ccwi-
4 | sG 29 | sG

5 | DI1_o+ 30
6 | DI1_0-(24V) 31 | DO1_0

7 | DI1_0-(5/12Vv) 32 | DO1_OR
8 | DI1_1 33 | DO1_1

9 | D2 34 | DO1_1R
10 | DI1_3 35 | DO1_2

11 | DI1_4 36 | DO1_3
12 37

13 | cwa+ 38 | cowa+
14 | cwaz- 39 | cowa-

15 | sG 40 | sG
16 | DI2_o+ 41

17 | DI2_0-(24V) 42 | DO2_0
18 | DI2_0-(5/12V) 43 | DO2_OR

19 | DI2_1 44 | DO2_1
20 | D122 45 | DO2_1R

21 | DI2_3 46 | DO2_2
22 | D124 47 | DO2_3

23 | 24v 1 48 | 24v_1
24 | ov_1 49 | ov_1

25 50

n Specifications and Connection Example for PO-01 Module
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2 Specifications and Connection Example for PO-01 Module

2.4.3 Connector Pin Arrangement

(2) CN1 Terminal Assignment

No. | Signal Name” 110 Function No. | Signal Name™ | 110 Function
_ — | — 2% | — — | —
2 | cwi+ O | CHI CW output (+) 27 | ccwi+ O | CH1 CCW output (+)
CWI- O | CHI CW output (-) 28 | CCWI- O | CH1 CCW output (-)
_ | A ground (Shared with GND in _ | A ground (Shared with GND in
4| 86 the board) 29 | 86 the board)
DIl 0+ I | CHI input_0 (+) 30 | — — | —
6 | DII 0-(24V) I | CHIinput 0(-) 24V 31 [ DO1 0 O [ CH1 DO output 0
7 | DI 0-5/12v) | T | CHIinput 0() 5V/12V 32 | DOI_OR 0 lfg; DO output 0 (with 1.5
8 | DIl 1 [ | CHI input _1 33 | DO1_1 O | CH1 DO output _1
9 | b2 I | CHI input 2 34 | DOI_IR 0 E;“) DO output _T (with 1.5
10 | DI1 3 I | CHI input_3 35 | DO1_2 O | CHI1 DO output _2
11 | D11 4 I | CHI input_4 36 | DO1 3 O | CHI DO output 3
12 | — — = 37 | — — =
13 | cwa+ O | CH2 CW output (+) 38 | ccwa+ O | CH2 CCW output (+)
14 | cwa2- O | CH2 CW output (-) 39 | ccwa- O | CH2 CCW output (-)
__ | A ground (Shared with GND in | A ground (Shared with GND in
15| 86 the board) 40 | 8G the board)
16 | DI2 0+ I | CH2 input 0 (+) a1 | — — =
17 | DI2_0-24V) I | CH2input 0(-)24V 42 | DO2 0 O | CH2 DO output 0
18 | DI2 0(5/12V) | 1 | CH2input 0 (=) 5V/12V 43 | DO2_ OR 0 lfgi DO output _0 (with 1.5
19 | DI2_1 I | CH2 input 1 44 | DO2_1 O | CH2 DO output_1
20 | DI2 2 I | CH2 input 2 45 | DO2_IR 0 lfgi DO output _T (with 1.5
21 | DI2_3 I | CH2 input 3 46 | DO2_2 O | CH2 DO output_2
22 | D2 4 I | CH2 input 4 47 | DO2 3 O | CH2 DO output 3
23 | 24V_1 I | I/O power supply input (24 V) 48 | 24V 1 I | I/O power supply input (24 V)
24 | 0V_1 I | I/O power supply input (0 V) 49 | 0V_1 I | I/O power supply input (0 V)
25 | — — 1= 50 | — — =

*

Depending on the output mode, the signal name (pulse output signal name) CCW in the above tables can be Sign or
Phase-A, and CW can be Pulse or Phase-B.
Refer to 2.2 PO-01 Module Reference Pulse Forms on page 26 for the relation between each output mode and the

signals.




2.4 PO-01 Module Connections

(3) CN2 Pin Arrangement

Pin Arrangement on Connection Side

~g5§ 1 26
1 1 2 CW3+ 27 CCW3+
L 3 | cwa- 28 | ccws-
L 4 |sG 29 | sG
g ' ? 5 | DI3_0+ 30
1" 6 | DI3_0-(24V) 31 | DO3_0
1 1 7 DI3_0-(5/12V) 32 DO3_0R
ey 8 |DI3 1 33 | DO3_1
e B 9 |DI3_2 34 | DO3_1R
ey 10 | DI3_3 35 | DO3_2
nony 11 | DI3 4 36 | DO3_3
[ ] [ ] 12 37
x ] x [ 13 | cw4a+ 38 | CCwW4+
"t 14 | CwW4- 39 | cows-
3 g 2 1 15 | SG 40 | sG
& 8 16 | DI4_0+ 4
17 | DI4_0-(24V) 42 DO4_0
18 | DI4_0-(5/12V) 43 DO4_0OR
19 | DI4_1 44 | DO4_1
20 | Dl4_2 45 DO4_1R
21 | D43 46 | DO4 2
22 | Dla 4 47 | DO4 3
23 | 24v 2 48 | 24v 2
24 |ov_ 2 49 | ov_2
25 50
(4) CN2 Terminal Assignment
No. | Signal Name™ | 1/O Function No. | Signal Name” | 110 Function
1 | = — = 26 | — — =
2 | CW3+ O | CH3 CW output (+) 27 | CCW3+ O | CH3 CCW output (+)
3 | CW3- O | CH3 CW output (-) 28 | CCW3- O | CH3 CCW output (-)
__ | A ground (Shared with GND in | A ground (Shared with GND in
4|86 the board) 2|86 the board)
5 | DI3 0+ I | CH3input 0 (+) 30 | — — =
6 | DI3_0-(24V) I | CH3input 0(-)24V 31 | DO3 0 O | CH3 DO output_0
7 | D3 0-5/12v) | T | CH3input 0(-)5V/I2V 32 | DO3 OR O | CH3 DO output_0 (with 1.5 kQ)
8 | DI3 1 I | CH3input 1 33 | DO3 1 O | CH3 DO output 1
9 | DI3 2 I | CH3 input 2 34 | DO3_1R O | CH3 DO output_1 (with 1.5kQ)
10 | DI3 3 I | CH3 input 3 35 | DO3 2 O | CH3 DO output 2
11 | DI3 4 I | CHinput 4 36 | DO3 3 O | CH3 DO output 3
12 | — — | — 37 | — — | —
13 | CW4+ O | CH4 CW output (+) 38 | CCW4+ O | CH4 CCW output (+)
14 | CW4- O | CH4 CW output (-) 39 | ccwa- O | CH4 CCW output (-)
15 | sG __ | A ground (Shared with GND in 40 | sG | A ground (Shared with GND in
the board) the board)
16 | DI4 0+ I | CH4input 0(+) 41 | — — | =
17 | DI4 0-(24V) I | CH4 input 0(-)24V 42 | DO4 0 O | CH4 DO output 0
18 | DI4 0-(5/12V) | I | CH4input 0((-)5 V/I2V 43 | DO4 OR O | CH4 DO output 0 (with 1.5kQ)
19 | DI4_1 I | CH4 input _1 44 | DO4_1 O | CH4 DO output _1
20 | D14 2 I | CH4input 2 45 | DO4 IR O | CH4 DO output 1 (with 1.5 kQ)
21 | DI4 3 I | CH4input 3 46 | DO4 2 O | CH4 DO output 2
22 | DI4 4 I | CH4 input_4 47 | DO4 3 O | CH4 DO output 3
23 | 24V_1 I | /O power supply input (24 V) 48 | 24V_1 I | I/O power supply input (24 V)
24 | OV_1 I | I/O power supply input (0 V) 49 | OV_1 I | T/O power supply input (0 V)
25 | — — | — 50 | — — | —

*

Depending on the output mode, the signal name (pulse output signal name) CCW in the above tables can be Sign or

Phase-A, and CW can be Pulse or Phase-B.

Refer to 2.2 PO-01 Module Reference Pulse Forms on page 26 for the relation between each output mode and the

signals.

n Specifications and Connection Example for PO-01 Module

31



2 Specifications and Connection Example for PO-01 Module

2.4.4 Digital I/O Circuit Specifications

2.4.4 Digital /0 Circuit Specifications

The digital I/O circuit specifications of the PO-01 Module are shown below.

(1) Digital Output Circuit (DOn_0 to 3)

PO-01
24V
B DON_0
>
- [R}«POn0r
— R  —
1.5kQ
7 DON_1
>
- [R}—kROn 1R
— R
15kQ
1 Li DOnN_2
>
} - @—t
7] B DOn_3
% > K
e
AE_K——Z—V oY
1.0A
(n=1to4)

+ The eight digital output signals of CH1 and CH2 for CN1 share one OV power terminal as the reference potential
(0V) inside CN1. The eight digital output signals of CH3 and CH4 for CN2 also share one 0V power terminal inside
CN2. However, the terminals of CN1 and CN2 are not connected internally.

(2) Digital Input Circuit (DIn_0)

PO-01
N DIn_0+
<t [ L
~¥ ZF [F}] 5.6 kQ
| T ALS Din_0- (24 V)
L= T
,1%‘2 DIn_0- (5 V/12 V)
| ELAS |
(n=1to4)



2.4 PO-01 Module Connections

( 3 ) Digital Input Circuit (DIn_1 to 4)

.

PO-01
] 24 VDC
v & L |_gl{|
| T =1 Din_1
56k0
bl A L E;]
| T = Din_2
56 k0
YR L [r}]
| T =1 Din_3
Sﬁﬂ
YR L E;]
| T = Din_4
56 k0
(n=1to4)

The eight digital output signals of CH1 and CH2 for CN1 share one 0V power terminal as the reference potential
(0V) inside CN1. The eight digital output signals of CH3 and CH4 for CN2 also share one 0V power terminal inside

CN2. However, the terminals of CN1 and CN2 are not connected internally.

n Specifications and Connection Example for PO-01 Module

33



34

2 Specifications and Connection Example for PO-01 Module

2.5.1 Connection Example

2.5 PO-01 Module Connection Example

The connection examples of the PO-01 Module and DIn_0 are shown below.

2.5.1 Connection Example

+ The area enclosed with a broken line will be changed as shown in B Example of Connection to Line Receiver I/F
when using a line receiver I/F.

PO-01 Terminal No. Pulse Amplifier
CH1/3} CHa
21 13 ), CWn+ Cw+
CWn .
31 14 CWn- CW- 5-V
' photocoupler
27, 38 CCWn+ CCw+ I/F
,
cewn \} 281 39 ), CCWn-
|
\
31 : 42 DON_0
l re32: 43
R} T
DON_0 'q : DOn_OR
,
: MBF+
33, 44 DON_1
l =1 34, 45 MBF-
R} T O
DON_1 I; ' DOn_1R
)
| 351 46 DOn_2 RLetc.
i |
DOn_2 -|: ;
[ 36, 47 DOn_3 '}L?IC-
: -
DOn_3 '
: 3 ,
5. 16 Din_0+
DIn 0~ [\« 1
(24 V)_1°¢ 61 17 Din_0-(24 V) 1 TIMING
LR T T \9,
] LE—7.1—8 DIn_0-(5/12 V) ;|-
Din_1 _:,th Y5 (e 8! 19 ) Dint | O.HEAT
=1 0 S
,
)
Din_2 }JI ¥ & 9! 20 ) pn2 O 1. com }
1 LR T T \ 9,
)
Din_3 }t SIZ ZIS 10 21 ) ping OV2
— {RT "
)
— ,
Din_4 _}12 #Z # e 11 22 Din_4
!
23 24 V
48 } 24-V
power supply
24 oV
D)
(n=1to4)
B Example of Connection to Line Receiver I/F
PO-01 Terminal No. Pulse Amplifier
CHI/3}CH/4
2! 13 ), CWn+
CWn ;
\} 3. 14 ) CWn- I o
27 | 38 ) CCWn+ I
CCWn \) 28 | 39 ), CCWn- I o
4 ), GND I
i L 20 $
r N\
L 15
L 40 ¢
(n=1to4)




2.5 PO-01 Module Connection Example

2.5.2 DIn_0 Connection Example

The DIn_0 can be connected to not only a 24 V power supply but also 5 V differential input and 12 V open collector.

(1) Example of Connection to 5 V Differential Input

PO-01

Terminal No.

,,,,,,,,,,,

. 5! 16 ), Dinos Lus
: s
}1:52 5 I:F}] 5.6 kQ 61 17
— —{R} ; DIn_0-(24 V) oV
1kQ 7' 18 ) DIn_0-(5Vi12V)
R
T %
(n=1to4)
(2) Example of Connection to 12 V Open Collector Input
PO-01
Terminal No.
@!“J!?ir@f'?f‘,‘ l 2V
. 5' 16 J, DIn_0+ T
v & E]
—-JI;‘ I S%Q 6. 17 & DIn_0-(24 V)
1ko 7' 18 ), DIn_045V/12V)

|- 12-V open collector

(n=1to4)
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Motion Parameters

This chapter explains each of the PO-01 Module motion parameters.
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3 Motion Parameters

3.1.1 Opening the Motion Parameters Setting Window

3.1 PO-01 Motion Parameters

Three types of parameters are provided for the PO-01 Module: Motion fixed parameters and Motion setting parameters
for controlling the motions setting the parameters and Motion monitoring parameters for monitoring the parameters.
This section describes how to set these parameters and the functions of each parameter.

3.1.1 Opening the Motion Parameters Setting Window

The motion parameters can be set in the Fixed Parameters Tab Page and the Setup Parameters Tab Page of PO-01
Module Window.
Use the following procedure to open the PO-01 Module Window.

1. Double-click the Module Configuration Folder under the Definition Folder in the File Manager Win-
dow.

ol

File Edit %ew Tool Help
& x e rgEoe Hos?
E‘ﬁ {root) File: Mame | File Type
E-E3 A
= 2300

&+ C Register Falder

#-{_] Datahase

EID Definition Folder

i [ 7] application Information Setting

Daks

" Module Configuration

Syskem Configuration 3 I I

' {20 Programs File Hame : Module Configuration
-] Table Daka Faolder

»

The Engineering Manager will start and the Module Configuration Window will open.

2. Select the PO-01 in the Module Type field of the Controller area in the Module Configuration Win-
dow. Select the PO in the Module Details. Then double-click the slot number for the selected PO.

FiZlEngineering Manager - [Module Configuration A 2300 MP2300 Local -10] x|
=] File Wiew Order ‘Window Help & x|
[omew sz=e@aselE BREREL o8 %k 2 \
PT#:— CPUR— P d |
- Cortraller J
Jot Humber 00 01 0z 03 =
Module Type MP2300 01 NDEFINED  ~ |[UNDEFINED _~ O

Controller Murnber |- =
Circuit Mumber = = =

1/0 Start Register === -—-- - -
1f0 End Register _|-—— e e e

Disable Input - - - =
Disable Qutput - - ~ =
Motion Start Register |[-==-= ———= o e
Motion End Register_|---- T T=E =
JPO-01: The Modude has pulse out functions
- bodule Detals PO-01 SLOT#01 /

Madule Type Fo -

Wotian End Register
Details
Status

[P Pt oot funtion.

1
For Help, press FL i

The PO-01 (Engineering Manger — [PO-01 A 2300 Offline Local]) Window will open.



3.1 PO-01 Motion Parameters

3.

Select the axis to be set from the Axis Box.

Engineering Manager - [P0-01 A 2300 MP2300 Offline Local] B [ 53

Tl File Edt View Window Help

=181x]

Hox
Edt

ECETEIEI =

BB R o e ] 2

. PTa:— CPUR:- |RACK#01 [Slot #01  [CIRO3 [9000-97FF |

ters | Setup Parameters | Honitor |

Mame

Input Data Unit

Selection of operation modes

Mormal operation mode ¥ | -

Function selection flag 1

Q000 0000 0000 0000J0000 H

Reference unit selection

Travel distance per machine rotatian

o
-
4
5 |Murnber of digits below decimal paint
5
8

Servo motor gear ratia

Click each of the Fixed Parameters, Setup Parameters, and Monitor Tab Page to switch between

the tab pages and make or browse the settings.

eering Manager - [PO-01 A 2300 MP2300 Offline Local] _|E||5|

T File Edit View ‘Window Help

pulse ¥ |-
3 -

10000 User units
1 revs

=18 =]

jDE&|¢ | e ls BB RRBRAEL - & ki 2|

PT#:— CPU#—

[RACK#D1 [Blot#01  [CIR#D3 [3000-97FF |

IAxis‘I 'l

Fived Param

elersd Setup Parametersl Monitoll

Mo MName

Input Data Unit

Selection of operation maodes

MNarmal operation mode * |-

Function selection flag 1

Q000 0000 0000 00000000 H

Reference unit selection

Travel distance per machine rotation

Servo motor gear ratio

0
1
4
5 |Mumber of digits below decimal paint
G
g

S e

pulse ¥ |-
3=

10000 User units
1 revs

Al

Fig. 3.1 Fixed Parameters Tab Page

g Manager - [PO-01 A 2300 MP2300 O Local] o [=] |
| File Edit Wiew Window Help &l x|
DHS ¢ s e B e s BER BERE R AL w2
PTi- CPU#— |RACKRO1 [Slot #01  [CIRHD3 [9000-97FF |

duis1 ¥
Fised F'alamﬁte‘ Setup Parameters 'Munil\:lll
N — ; -
Marne REG Input Data | Unit Current Val
0_|Run command setting owB0g0 (0000 0000 0000 00o0joooo H
1 |Mode setting 1 OWS001 [0000 0000 0000 0000 0000 H
3_|Function setting 1 09003 |0000 0000 0001 00010011 H
5 _|Funcrion seming 3 OWB005 | D000 0000 0000 DODO 0000 H
8 |Mation cammand G008 Na Cammand = |-
5 |Motion cammand control flag OWS00S |0000 0000 0000 D000 0000 H
10 | Motion subcornmand OWH00A M Cummandjf
16 |Speed reference setting 0L3010 3000 10%n reference unit
24 |Override OWS018 100.00 %
25 |Bias speed OB019 010" reference unit
28 |Position reference seming OLS01C 0 User units
32 |MNEAR signal output width 0L9020 0 User units
54 |Straight line acceleration/Acceleration time constant OLE036 0 User units/s/s
Fig. 3.2 Setup Parameters Tab Page
| File Edit View ‘window Help —&]x]

[EEEE

T, ek I B o O £ |

PT#— CPU#— [RACK01 [Slot #01 _ |CIR03 [3000-97FF
Bl T
Fixed Parameters | Setup F‘alamele/‘ Maritar D
Tarme REG Mornitor Data | Unit

0 [Run staws IHOOOD |-
1 |Parameter number when range over is generated [[li=TeleR] =
2 |Warning L5002 E
4 |Alarm 1L5004 B
& [Motion command response code 008 =
5 |Motion command status THOOOS E
10 |Subcommand response code INOOOA -
11 |Subcommand sranus THOOOE -
12 |Position management status a0 OC =

Fig. 3.3 Monitor Tab Page (Read-Only)
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3 Motion Parameters

3.2.1 Fixed Parameter List

3.2 List of Motion Parameters

v

The operations of the parameters, bits, and registers other than these listed below are not guaranteed.
Do not set the parameters, bits, or registers other than these listed below.

3.2.1 Fixed Parameter List

The table below lists the motion fixed parameters for the PO-01 Module.
+ Refer to the sections in the Reference column for details on each fixed parameter.

No.

Name

Description

Default

Reference

Selection of operation modes

0: Normal operation mode

1: Axis unused

1

33.1(1)
on page 46

Function selection flag 1

Bit 0: Axis type selection (0: Finite length axis, 1: Infinite
length axis

Bit 1: Forward software limit (0: Disabled, 1: Enabled)

Bit 2: Reverse software limit (0: Disabled, 1: Enabled)

Bits 3 and 4: Reserved for system use

Bit 5: Deceleration limit switch (LS) reversal selection (0: Not
reverse, 1: Reverse)

Bits 6 to F: Reserved for system use

33.1(2)
on page 46

Function selection flag 3*

Bits 0 to 3: Zero point return reverse limit signal (DI)
allocation (0: Fixed (DI_2 signal), 1: User selected)

Bits 4 to 7: Zero point return reverse limit signal (DI) selection
(1: Use DI 1 signal, 2: Use DI 2 signal, 3: Use DI_3 signal, 4:
Use DI _4 signal)

Bits 8 to B: Zero point return forward limit signal (DI)
allocation (0: Fixed (DI 3 signal), 1: User selected)

Bits C to F: Zero point return forward limit signal (DI) selection
(1: Use DI 1 signal, 2: Use DI 2 signal, 3: Use DI_3 signal, 4:
Use DI _4 signal)

3020
(H]

33.1(3)
on page 47

Reference unit selection

0: pulse
1: mm
2: deg
3:inch

Number of digits below decimal point

1=1 digit

Travel distance per machine rotation

1 =1 reference unit

Servo motor gear ratio

1 =1 rotation

Ol 0| | o,

Machine gear ratio

1 =1 rotation

33.1(4)
on page 48

Infinite length axis reset position
(POSMAX)

1 = 1 reference unit

360000

33.1(5)
on page 48

12

Positive software limit value

1 = 1 reference unit

2311

14

Negative software limit value

1 =1 reference unit

931

3.3.1(6)
on page 49

20

Hardware signal selection 1

Bit 0: Reserved for system use

Bit 1: C pulse input signal polarity selection*
(0: Positive logic, 1: Negative logic)

0

Bits 2 to 7: Reserved for system use

Bit 8: Pulse output signal polarity selection
(0: Positive logic, 1: Negative logic)

Bit 9 and A: Pulse output method selection
(00: CW/CCW, 01: Sign, 10: A/B pulses)

00

Bits B to F: Reserved for system use

33.1(7)
on page 50




3.2 List of Motion Parameters

(cont'd)
No. Name Description Default Reference
Bit 0: Deceleration limit switch (LS) signal selection 0
(0: Use the setting parameter, 1: Use DI 1 signal)
Bit 1: Zero point return reverse limit signal selection 0
(0: Use the setting parameter, 1: Use DI_2 signal)
. . Bit 2: Zero point return forward limit signal selection 3.3.1(8)
0
21 | Hardware signal selection 2 (0: Use the setting parameter, 1: Use DI 3 signal) on page 52
Bit 3: Reserved for system use -
Bit 4: Excitation ON output signal polarity selection 0
(0: Positive logic, 1: Negative logic)
Bits 5 to F: Reserved for system use -
. 3.3.1(9)
25 | Pulse output maximum frequency 1 =10 kHz 400
on page 53
34 | Rated motor speed =1 min-! 3000
P 1= 1 min 33.1(10)
36 | Number of pulses per motor rotation | L= 1 pulse/rev L 200 on page 53
Set a value after multiplication.

*

All of the following are required to use Function selection flag 3 (fixed parameter 3) and C pulse input signal polarity
selection (fixed parameter 20 bit 1).

PO-01 software version: Version 1.08 or later

MPE720 version: Version 6.35 or later or version 7.21 or later

Board revision: Revision A18 or later

3.2.2 PO-01 Motion Parameter Register Numbers

The leading motion parameter register numbers (I and O register numbers) are determined by the circuit number”! and

the axis number 2.
*1. Circuit Number: Displayed in the PO-01 field and PO field in the Module Configuration Window
(see 3.1.1 on page 38).
* 2. Axis Number: Select an axis number from Axis Box in the PO-01 Window (see 3.1.1 on page 38).
The leading register number for each axis’s motion parameter can be obtained using the following equation.

Leading register number of motion parameter
=1 (or O) W 8000 + (circuit number —1) x 800h + (axis number —1) x 80h

Motion Parameters
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3 Motion Parameters

3.2.3 Setting Parameter List

3.2.3 Setting Parameter List

The table below lists the motion setting parameters for the PO-01 Module.
+ Refer to the sections in the Reference column for details on each setting parameter.
+ The register numbers OWOO00 and OLOOO00 in the table indicate the leading output register number + 00.

+ Referto 3.2.2 PO-01 Motion Parameter Register Numbers on page 41 for information on how to find the leading
number of the output register.

No.

Register

No Name Description Default | Reference

Bit 0: Servo ON (0: OFF, 1: ON)

Bit 1: Machine lock (0: Normal operation, 1: Machine lock)
Bits 2 to 5: Reserved for system use - 332(1)
Bit 6: POSMAX preset (0: OFF, 1:0N) 0 on page 53
Bits 7 to E: Reserved for system use =
Bit F: Alarm clear (0: OFF, 1: ON) 0

OowO0o0o0 | Run command setting

Bits 0 to 3: Speed unit

0: Reference units/sec

1: 10" reference units/min

2: Percentage (%) of rated speed (1 =0.01 %)
Bits 4 to 7: Acceleration unit

0: Reference units/sec? 1 3.32(2)
1 :ms on page 54

OowO0ao3 | Function setting 1

Bits 8 to B: Filter type
0: No filter
1: Exponential acceleration/deceleration filter
2: Moving average filter

Bits C to F: Reserved for system use

Bits 0 to 7: Reserved for system use
Bit 8: Zero point return deceleration LS signal (0: OFF, 1: ON)

Bit 9: Reverse limit signal for zero point return (0: OFF, 1: ON)
Bit A: Forward limit signal for zero point return (0: OFF, 1: ON)

3.32(3)
on page 54

owaOaodos | Function setting 3

S| ol o o

Bit B: Zero point return input signal (0: OFF, 1: ON)*1

Bits C to F: Reserved for system use -

: NOP (No command)

: POSING (positioning)

: ZRET (zero point return)

: INTERPOLATE (interpolation)

: ENDOF_INTERPOLATE (Reserved for system use)
: FEED (JOG operation) 0
: STEP (STEP operation)

9: ZSET (zero point setting)

10: ACC (Reserved for system use)
11: DCC (Reserved for system use)
12: SCC (Reserved for system use)

332(4)

owOmaos | Motion command
on page 55

0N W = O

Bit 0: Command pause (0: OFF, 1: ON)
Bit 1: Command abort (0: OFF, 1:0N)
Bit 2: JOG/STEP direction (0: Forward rotation, 1: Reverse rotation)

Bit 3: Zero point return direction (0: Reverse rotation, 1: Forward 0 332(5)
rotation) o

Motion command

OoWwoos control flag

on page 55
Bit 4: Reserved for system use 0

Bit 5: Position reference type
(0: Incremental addition mode, 1: Absolute mode)

Bits 6 to F: Reserved for system use -

10

0: NOP (No command) 332(6)

Motion subcommand
OWDOILI0A 5: FIXPRM_RD (read fixed parameter) on page 55
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3.2 List of Motion Parameters

(cont’d)
No. Reﬁ(l)ster Name Description Default | Reference
. . . . . 3.32(7)
16 | OLOO10 | Speed reference setting | The setting unit depends on the settings of OWLI03, bits 0 to 3. 3000 on page 56
24 | owOO18 | Override 1=0.01% 10000 | 33-2(8)
on page 56
: . . . . 3.3.2(9)
25 | OwOO19 | Bias speed The setting unit depends on the settings of OW03, bits 0 to 3. 0 on page 56
Position reference _ . 33.2(10)
28 | oLOO1C setting 1 = 1 reference unit 0 on page 57
NEAR signal output -~ . 332(11)
32 | oLOO20 width 1 = 1 reference unit 0 on page 57
Straight line
acceleration/
54 | OLOO36 Acceleratlion time The setting unit depends on the settings of OWJ03, bits 0 to 3. 0
constant 332(12)
Straight line on page 57
deceleration/
56 | OLOO38 Deceleration time The setting unit depends on the settings of OWLI[J03, bits 0 to 3. 0
constant
58 | OWOO3A | Filter time constant 1=0.1ms 0
Bias speed for index 3.32(13)
59 | OwOO3B | deceleration/ The setting unit depends on the settings of OWII03, bits 0 to 3. 0 on page 58
acceleration filter
0: DEC1 + C-phase pulse*2
1: ZERO signal*2
2: DEC1 + ZERO signal
3: C-phase pulse*2
4: DEC2 + ZERO signal
5: DECI + LMT + ZERO signal
6: DEC2 + C-phase pulse*2
. *2
s0 | owamsc Zero point return 7: DEC1 + LMT + C-phase pulse 5
method 11: C Pulse Only ™2
12: P-OT & C-phase pulse*2
13: P-OT Only™? 332(14)
" on page 59
14: HOME LS & C-phase pulse 2
16: N-OT & C-phase pulse*2
17: N-OT Only 2
18: INPUT & C-phase pulse*2
19: INPUT Only "2
Width of starting point _ .
61 |OowOO3D position output 1 = 1 reference unit 100
62 | OLOO3E | Approach speed The setting unit depends on the settings of OWIJ03, bits 0 to 3. 1000
64 | OLOO40 | Creep speed The setting unit depends on the settings of OWI[103, bits 0 to 3. 500
Zero point return travel
66 | OLOO42 distanpce 1 = 1 reference unit 0
. 332(15
68 | OLOMO44 | Step travel distance 1 = 1 reference unit 1000 (15)
on page 60
Zero point position in
72 | OLOO48 | machine coordinate 1 = 1 reference unit 0
system offset
- 3.3.2(16)
Work coordinate system
74 | OLOO4A ! 4 1 =1 reference unit 0 on page 60
offset
Number of POSMAX
76 | oLOO4C . 1 =1 reference unit 0

turns presetting data

Motion Parameters
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3 Motion Parameters

3.2.4 Monitoring Parameter List

(cont'd)
No. Reﬁfter Name Description Default | Reference
Fixed parameter Set the number of the fixed parameter to be read using the motion 33.2(17)
0
92 | OWODISC |\ ymber command FIXPRM_RD. on page 60
Bit 0: Reserved for system use
Bit 1: DO 1 33.2(18)
General-purpose DO - 0
93 | owOOsb purp Bit 2: DO 2 on page 60
Bit 3: DO 3
*1. All of the following are required to use Zero point return input signal (bit B).
PO-01 software version: Version 1.08 or later
MPE720 version: Version 7.21 or later
Board revision: Revision A18 or later
* 2. All of the following are required to use these functions.
PO-01 software version: Version 1.08 or later
MPE720 version: Version 7.21 or later
Board revision: Revision A18 or later
3.2.4 Monitoring Parameter List

The table below shows the motion monitoring parameters for the PO-01 Module.

+ Refer to the pages listed in the Reference column for details on each monitoring parameter.
+ The register numbers IWOOO00 and ILOIOO0O in the table indicate the leading output register number + 00.

+ Referto 3.2.2 PO-01 Motion Parameter Register Numbers on page 41 for information on how to find the leading input
register number.

No. Resloster Name Description Reference
Bit 0: R
0 | wDODoo | Run status it 0: Run ready 333(1)
Bit 1: Running (Servo ON) on page 61
Parameter number when range | Setting parameters: 0 or higher 3.33(2)
1 iwonoo1 : . f
over is generated Fixed parameter: 1000 or higher on page 61
Bit 1: Setting parameter error 333(3
2 ILOO02 | Warning Bit 2: Fixed parameter error 3303)
on page 61
Bit 4: Motion command setting error
Bit 1: Positive direction overtravel
Bit 2: Negative direction overtravel
Bit 3: Positive direction software limit 333(4
4 ILOO04 | Alarm Bit 4: Negative direction software limit 33(4)
on page 62
Bit 5: Servo OFF
Bit 8: Excessive speed
Bit E: Zero point not defined
. . 333(5)
8 | IwOOdo08 | Motion command response code | Same as OWIJ08: Motion command
on page 62
Bit 0: Command executing (BUSY) flag
. Bit1: C d hold leted (HOLD 3.
9 IwOO09 | Motion command status ! ommand hold completed ( ) 3:3.3(6)
Bit 3: Command error occurrence (FAIL) on page 63
Bit 8: Command execution completed (COMPLETE)
3.33(7
10 | IWOOOA | Subcommand response code Same as OWIJOA: Motion subcommand on pag(e 6?3
Bit 0: Command executing flag 333 (8
11 | IwOOO0B | Subcommand status Bit 3: Command error occurrence 3:3(8)
on page 63
Bit 8: Command execution completed




3.2 List of Motion Parameters

(cont’d)
No. Re'?l:)ster Name Description Reference
Bit 0: Distribution completed (DEN)
Bit 1: Positioning completed (POSCOMP)
Bit 3: Positioning proximity (NEAR)
12 | IwOOocC | Position management status Bit 4: Zero point position (ZERO) 3:3.3(9)
Bit 5: Zero point return (setting) completed (ZRNC) on page 64
Bit 6: Machine lock ON (MLKL)
Bit 9: POSMAX turn number presetting completed
(TPRSE)
14 | Loooe Target position in machine L =1 ref .
coordinate system (TPOS) ~ | reference unit
Calculated position in machine .
16 ILOOO10 coordinate system (CPOS) 1 =1 reference unit
Machine coordinate system .
18 ILOd12 reference position (MPOS) 1 =1 reference unit 3.3.3(10)
32-bit coordinate system position on page 65
20 ILOO14 (DPOS) y P 1 =1 reference unit
Machine coordinate system .
22 ILO0O16 feedback position (APOS) 1 =1 reference unit
30 | ILOO1E | Number of POSMAX turns 1=1turn
. . : 3.3.3(11)
32 | ILOO20 | Speed reference output monitor | 1 =1 reference unit/H (high) scan
on page 65
Stores the data of the fixed parameter when 333(12)
86 | ILOO56 | Fixed parameter monitor FIXPRM_RD has been specified in the motion O'H ) age 66
subcommand. pag
Bit 0: General-purpose DI_0
Bit 1: General-purpose DI_1 333(13
88 | w058 | General-purpose DI monitor Bit 2: General-purpose DI_2 3:3(13)
on page 66

Bit 3: General-purpose DI _3

Bit 4: General-purpose DI_4
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3 Motion Parameters

3.3.1 Fixed Parameter Details

3.3 Motion Parameter Details

This section provides details on each motion parameter (fixed parameters, setting parameters, and monitoring parame-

ters).

v + The operations of the parameters, bits, and registers other than these listed below are not guaranteed.
Do not set the parameters, bits, or registers other than these listed below.

3.3.1 Fixed Parameter Details

The following tables provide details on the motion fixed parameters.
+ The motion fixed parameters are listed in 3.2.1 Fixed Parameter List on page 40.

(1) Selection of Operation Mode
No. 0 Setting Range Setting Unit Default Value

Selection of operation modes 0and 1 - 0

Specify the application method of the axis.

0: Normal operation mode (default)
Use this setting when actually using an axis.

1: Axis unused
No control will be performed for an axis set to this mode, and monitoring parameters will not be updated. If an axis is
changed from normal running mode to this mode, the monitoring parameters will be held at the current status except for
the Run status (monitoring parameter IWCIOO00), which will be cleared to zeros.
Set any axis that is not being used to this mode (Axis Unused) to reduce the processing time.

Description

(2) Function Selection Flag 1

No. 1 Setting Range Setting Unit Default Value

Function selection flag 1 - - 0000H

Axis type selection
Set whether or not there is a limit on controlled axis travel.
0: Finite length axis (default); The axis will have limited movement. The software limit function is enabled.
1: Infinite length axis; The axis will have unlimited movement. The software limit function is disabled.
If an infinite length axis is set, the position information will be reset each time the position exceeds the value set
for the Infinite length axis reset position (POSMAX) (fixed parameter 10).

Bit 0

Forward software limit enabled/disabled
Set whether or not to use the software limit function in the positive direction.
0: Disabled (default)
1: Enabled
Set the software limit as the Forward Software Limit (fixed parameter 12).
This setting is disabled if the axis is set as an infinite length axis.
Description The software. limit function is enabled only after completing a zero point return or zero point setting operation
(IBOOOCS is ON).

Bit 1

Reverse software limit enabled/disabled
Set whether or not to use the software limit function in the negative direction.
0: Disabled (default)
1: Enabled
Set the software limit as the Reverse software limit (fixed parameter 12).
This setting is disabled if the axis is set as an infinite length axis.
The software limit function is enabled only after completing a zero point return or zero point setting operation
(IBOOOC, bit 5 is ON).

Bit 2

Deceleration limit switch (LS) reversal selection
Set whether or not to reverse the polarity of DI_1 signal used as DECI.
0: Not reverse (default)
1: Reverse (The zero point return deceleration LS signal (OWDODOO05, bit 8) will not be reversed.)

Bit 5

+ Referto 3.4.2 Axis Type Selection on page 67 for the axis types.
+ Refer to 3.5 Software Limit Function on page 75 for information on software limits.



3.3 Motion Parameter Details

(3) Function Selection Flag 3

+ All of the following are required to use these parameters.
PO-01 software version: Version 1.08 or later
MPE720 version: Version 6.35 or later or version 7.21 or later
Board revision: Revision A18 or later

No.3 Setting Range | Setting Unit | Default Value
Function selection flag 3 - - 0000H
Zero point return reverse limit signal (DI) allocation
Specify whether to enable assigning a reverse limit signal for zero point returns.
0: Fixed (DI_2 signal)
1: User selected
Bits 0 If 1 (User selected) is set, the signal selected with Zero point return reverse limit signal (DI) selection
to 3 (bits 4 to 7) is used for the reverse limit signal.
If 0 (Fixed (DI_2 signal)) is set, DI_2 is used as the reverse limit signal.
¢+ These bits are valid only when 1 (Use the DI_2 signal) is set for Zero point return
reverse limit signal selection (bit 1) of Hardware signal selection 2 (fixed parameter
21).
Zero point return reverse limit signal (DI) selection
Select the reverse limit signal to use for zero point returns.
1: Use DI_1 signal
2: Use DI_2 signal
3: Use DI_3 signal
Bits 4 4: Use DI_4 signal
to7 These bits are valid only when 1 (User selected) is set for Zero point return reverse limit signal (DI)
assignment (bits 0 to 3).
+ These bits are valid only when 1 (Use the DI_2 signal) is set for Zero point return
reverse limit signal selection (bit 1) of Hardware signal selection 2 (fixed parameter 21)
and 1 (User selected) is set for Zero point return reverse limit signal (DI) assignment
L (bits 0 to 3).
Description - — -
Zero point return forward limit signal (DI) assignment
Specify whether to enable assigning a forward limit signal for zero point returns.
0: Fixed (DI_3 signal)
1: User selected
Bits 8 If 1 (User selected) is set, the signal selected with Zero point return forward limit signal (DI) selection
toB (bits C to F) is used for the forward limit signal.
If 0 (Fixed (DI _3 signal)) is set, DI 3 is used as the forward limit signal.
+ These bits are valid only when 1 (Use the DI_2 signal) is set for Zero point return
forward limit signal selection (bit 2) of Hardware signal selection 2 (fixed parameter
21).
Zero point return forward limit signal (DI) selection
Select the forward limit signal to use for zero point returns.
1: Use DI_1 signal
2: Use DI_2 signal
3: Use DI_3 signal
Bits C 4: Use DI_4 signal
toF These bits are valid only when 1 (User selected) is set for Zero point return forward limit signal (DI)
assignment (bits 8 to B).
¢+ These bits are valid only when 1 (Use the DI_3 signal) is set for Zero point return
forward limit signal selection (bit 2) of Hardware signal selection 2 (fixed parameter 21)
and 1 (User selected) is set for Zero point return forward limit signal (DI) assignment
(bits 8 to B).
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3 Motion Parameters

3.3.1 Fixed Parameter Details

(4 ) Reference Unit Selection

No. 4

Reference unit selection

Setting Range Setting Unit Default Value

0to3 - 0

Set the unit for the reference.
0: pulse (electronic gear disabled)

1:mm
o 2: deg
Description 3: inch
The minimum reference unit is determined by this parameter and the Number of digits below decimal point (fixed
parameter 5). If pulse is selected, the electronic gear ratio (fixed parameters 8 and 9) will be disabled.
+ Refer to 3.4.1 Reference Unit on page 67 for details.
No. 5 Setting Range Setting Unit Default Value
Number of digits below decimal point 0to5 - 3

Set the number of digits below the decimal point in the reference unit.
The minimum reference unit is determined by this parameter and the Reference unit selection (fixed parameter 4).
Example: When the Reference unit is set to mm and the Number of digits below decimal point is set to 3,

Travel distance per machine rotation

Description a reference unit of 1 will be 0.001 mm.
The setting of this parameter is disabled if the Reference unit is set to pulse in fixed parameter 4.
+ Refer to 3.4.1 Reference Unit on page 67 for details.
No. 6 Setting Range Setting Unit Default Value

1t02311 Reference unit 10000

Specify the load travel amount per load axis rotation in reference units.

Description + Refer to 3.4.3 Electronic Gear on page 68 for details.
No. 8 Setting Range Setting Unit Default Value
Servo motor gear ratio 1 to 65535 rev 1

(revolutions)

Set the gear ratio between the motor and the load.

The following two values are set for a configuration in which the load shaft will turn n times in response to m turns of the
motor shaft.

Description | * Gear ratio at Servomotor: m
* Gear ratio at load: n
The setting of this parameter is disabled if the Reference unit selection is set to pulse in fixed parameter 4.
+ Refer to 3.4.3 Electronic Gear on page 68 for details.
No. 9 Setting Range Setting Unit Default Value
Machine gear ratio 1 to 65535 eV 1
(revolutions)
Description | Same as for No. 8.
(5) Infinite Length Axis Reset Position (POSMAX)
No. 10 Setting Range Setting Unit Default Value

Infinite length axis reset position (POSMAX)

1to 2311 Reference unit 360000

Description

Set the reset position when an infinite length axis is set.
Enabled when bit 0 of the Function selection flag 1 (fixed parameter 1) is set to infinite axis. The position data for infinite

axes is controlled in the range from 0 to POSMAX.
POSMAX

Forward
direction

Position
Reverse

direction

0 >

+ Refer to 3.4.2 Axis Type Selection on page 67 for details.
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(6) Software Limits

No. 12

Positive software limit value

Setting Range Setting Unit Default Value

2302301 Reference unit 2311

Description

Set the position to be detected for the software limit in the positive direction.
If an axis attempts to move in the positive direction past the position set here, a positive software limit alarm (IBOIJ043)
will occur.
Enabled when bit 1 of the Forward software limit enabled (fixed parameter No. 1) is set to 1 (enabled).

No. 14

Negative software limit value

Setting Range Setting Unit Default Value

2319231 Reference unit 231

Description

Set the position to be detected for the software limit in the negative direction.

If an axis attempts to move in the negative direction past the position set here, a negative software limit alarm
(IBOO044) will occur.

Enabled when bit 2 of the Reverse software limit enabled (fixed parameter No. 1) is set to 1 (enabled).

Outline of Software Limit

¢

.

) Range of machine movement ',
Negative Positive
software limit software limit

I I

No.1 Function selection flag 1 No.1 Function selection flag 1
Bit 2 0: Disabled Bit 1 0: Disabled
1: Enabled 1: Enabled

The software limit function is enabled only after completing a Zero point return or Zero point setting completed (bit 5
of IWOOOC is ON).

Refer to 3.5 Software Limit Function on page 75 for details.
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3.3.1 Fixed Parameter Details

(7) Hardware Signal Selection 1

No. 20

Hardware signal selection 1

Setting Range Setting Unit Default Value

- - 0000H

Description

Bit 1*

C pulse input signal polarity selection
Select the polarity of the phase-C pulse.
0: Positive logic
1: Negative logic

The time required for the PO-01 Module to detect the C pulse input (DI_0) depends on the polarity that is set
with this bit as follows:

Positive logic: 50 pys max.
Negative logic: 600 us max.

If you select 0 (Positive logic), the PO-01 Module will detect DI 0 in less time than if you select 1 (Negative
logic). Therefore, if you use the C pulse input signal as a zero point return signal, selecting positive logic will
produce higher positioning accuracy in zero point returns.

Bit 8

Pulse output signal polarity selection
Select the reference pulse polarity.
0: Positive logic (default)
1: Negative logic

The reference pulse form to be used is determined by the combination with the pulse output method selection
(bits 9 and A).

+ Referto 2.2 PO-01 Module Reference Pulse Forms on page 26 for details.

Bits 9
and A

Pulse output method selection
Select the reference pulse output method.
00: Up/Down Counter
01: Pulse and Direction
10: 90-degree phase difference 1-phase pulse

The reference pulse form to be used is determined by the combination with the pulse output signal polarity
selection (bit 8).

+ Referto 2.2 PO-01 Module Reference Pulse Forms on page 26 for details.

*

All of the following are required to use C pulse input signal polarity selection (bit 1).

PO-01 software version: Version 1.08 or later
MPE720 version: Version 7.21 or later
Board revision: Revision A18 or later
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B Setting the Zero Point Return Limit Signals

M Reverse Side

Fixed parameter No. 21 Hardware signal selection 2
Bit 1: Zero point return reverse limit signal selection

= 0 (Use setting parameter) Function sefting 3

Zero point return ?j Zero point return reverse limit signal
reverse limit signal Fixed parameter No. 3 Function selection flag 3 OWxx05 Bit 9

. Bits 0 to 3: Zero point return reverse limit signal (DI) assignment
=1 (Use the DI signal)

=0 (Fixed (DI_2 signal)) ;
= DI_1

9
ll\)

D 2 b2
o— N
=1 (User selected) N I DI_3

i

DI 4

Fixed parameter No. 3 Function selection flag 3
Bits 4 to 7: Zero point return reverse limit signal (DI) selection

M Forward Side

Fixed parameter No. 21 Hardware signal selection 2
Bit 2: Zero point return forward limit signal selection

= 0 (Use setting parameter) Function sefting 3

Zero point return Zero point return forward limit signal
forward limit signal OWxx05 Bit A
O— Fixed parameter No. 3 Function selection flag 3

=1 (Use the DI signal) Bits 8 to B: Zero point return forward limit signal (DI) assignment

)
I(.O

DI_4

Fixed parameter No. 3 Function selection flag 3
Bits C to F: Zero point return forward limit signal (DI) selection

= 0 (Fixed (DI_3 signal)) -1 517
D 2 2
o— _ -
=1 (User selected) - Z

+ If connecting the PO-01 module to a Yaskawa SERVOPACK, set either the fixed parameter or the SERVO-
v PACK parameter as follows.

+ Fixed parameter No.20 (Hardware signal selection 1): 1 (Negative logic)

+ SERVOPACK parameter 1st digit of Pn000: 1 (CW for reverse rotation: reverse rotation mode)

Motion Parameters

51



52

3 Motion Parameters

3.3.1 Fixed Parameter Details

(8 ) Hardware Signal Selection 2

No. 21

Hardware signal selection 2 - - 0000H

Setting Range Setting Unit Default Value

Description

Deceleration LS signal selection

Select the signal to be used as DEC1.
Bit 0 0: Use the setting parameter No. 5

(OWo0005, bit 8: Zero point return deceleration LS signal (default).
1: Use DI_1 signal.

Zero point return reverse limit signal selection
1 Select the signal to be used as the reverse rotation zone limit signal for zero point return.
Bit 0: Use the setting parameter No. 5 (OWODOO05, bit 9: Zero point return reverse LS signal (default)

1: Use the DI_2 signal

Zero point return forward limit signal selection
Select the signal to be used as the reverse rotation zone limit signal for zero point return.

0: Use the setting parameter No. 5 (OWDOOO05, bit A: Zero point return forward LS signal (default)

1: Use the DI_3 signal
Excitation ON output signal polarity selection

0: Positive logic (default)
Bit 4 1: Negative logic
+ PO-01 Module version 1.07 or later is required to use the Excitation ON output signal polarity selec-

Bit2

tion.

B Precautions in Using the Excitation ON Output Signal Polarity Selection

Observe the following procedures to use the Excitation ON output signal polarity selection.

* Turning the Power Supply ON and OFF for a Setting of 1 (Negative Logic)

Turning ON the Power Supply
After you turn ON the power supply to the MP2000-series Machine Controller, confirm that the Motion

Controller is ready to operation (IWEDOO00, bit 0 = 1) before you turn ON the power supply to the pulse motor
drive.

» The Excitation ON output signal polarity selection for Negative logic is not valid until the MP2000-series
Machine Controller has completed initialization. During initialization, there will be an excitation ON output
for a pulse motor drive with negative logic. Therefore, the machine may perform unexpected operation.

Turning OFF the Power Supply
Turn OFF the power supply to the pulse motor drive before you turn OFF the power supply to the MP2000-series

Machine Controller.

» The Excitation ON output signal polarity selection for Negative logic is not valid if you turn OFF the power
supply to the MP2000-series Machine Controller first. There will be an excitation ON output for a pulse motor
drive with negative logic. Therefore, the machine may perform unexpected operation.

Turn OFF the power supply to the pulse motor driver before you save the fixed parameters, transfer the Module
configuration definitions to the MP2000-series Machine Controllers, or change the setting of the Excitation ON
output signal polarity selection.
If you change the setting of the Excitation ON output signal polarity selection, the polarity of the excitation ON
output signal reverses as soon as the operation is performed.
+ As a result, the pulse motor drive will switch the excitation status as soon as the setting is changed, possibly
causing the machine to perform unexpected operation.
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(9) Pulse Output Maximum Frequency

No. 25 Setting Range Setting Unit Default Value
Pulse output maximum frequency 1 to 400 10 kHz 400
Set the maximum output frequency of reference pulse in units of 10 kHz.
Description <Example>
Set 400 for the maximum frequency 4000 kHz.
( 10 )Encoder Settings
No. 34 Setting Range Setting Unit Default Value
Rated motor speed 1 to 32000 min’! 3000
Set the rated motor speed in 1 min~" units.
Description Set this parameter based on the specifications of the motor that is used.
+ Refer to 3.4.5 Speed Reference on page 70 for details.
No. 36 Setting Range Setting Unit Default Value
Number of pulses per motor rotation 1to 2311 pulse 200

Description

Set the number of pulses per motor rotation.
Set the value according to the specifications of the motor so the the set value is actual number of pulses needed for the
motor to rotate once.
(For example, if a motor rotates once per 1000 pulses, set the number of pulses to 1000.)

+ Refer to 3.4.5 Speed Reference on page 70 for details.

3.3.2 Setting Parameter Details

+ The motion setting parameters are listed in 3.2.3 Setting Parameter List on page 42.
+ Register number OWLII00 indicates the leading output register number + 00. Other register numbers listed below
indicate output register numbers in the same way.

+ Referto 3.2.2 PO-01 Motion Parameter Register Numbers on page 41 for information on how to find the leading out-
put register number.

(1) Run Commands

ownonooo

Run command setting _ _

Setting Range Setting Unit Default Value

0000H

Description

Servo ON
Sends a SERVO ON command to the SERVOPACK. (DO _0 turns ON.)
0: Servo OFF (default)
1: Servo ON

Bit 0

Machine lock
Sets or releases the machine lock mode.
0: Normal operation (default)
1: Machine lock
During the machine lock mode, the Target position (CPOS) (monitoring parameter ILCIO10) will be updated
but no movement will occur on the axis.
A change in the machine lock mode is valid after all pulses have been distributed.

Bit 1

POSMAX preset
Resets the Number of POSMAX turns (monitoring parameter ILCOO1E) to the value set for the Number of
POSMAX turns presetting data (setting parameter OLCI4C).

0: POSMAX Preset OFF (default)
1: POSMAX Preset ON

Bit 6

Alarm clear
Clear alarms at rising edge of this bit.
0: Alarm clear OFF (default)
1: Alarm clear ON
+ Do not execute Alarm clear during axis movement using motion commands. Using Alarm clear may
affect axis movement.

Bit F
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3.3.2 Setting Parameter Details

(2) Function Setting 1

ownoaoos Setting Range Setting Unit Default Value
Function setting 1 - - 0011H
Speed unit
Set the unit for speed references.
Bit 0 to 0: Reference units/sec
Bit 3 1: 10" reference units/min (default) (n = number of decimal places/fixed parameter 5)

2: Percentage (%) of rated speed (1 = 0.01%)
+ Refer to 3.4.5 Speed Reference on page 70 for details.

Acceleration unit

Set whether to specify acceleration/deceleration rates or acceleration/deceleration time constants for

o Bit 4 to acceleration/deceleration commands.
Description . . . . )
Bit 7 0: Acceleration/deceleration rate (reference units/s®)
1: Acceleration/deceleration time constant (ms) (default)
+ Refer to 3.4.6 Acceleration/Deceleration Settings on page 72 for details.
Filter type
Set the acceleration/deceleration filter type.
Bit 8 to 0: No filter (default)
Bit B 1: Exponential acceleration/deceleration filter

2: Moving average filter
+ Refer to 3.4.7 Acceleration/Deceleration Filter Settings on page 74 for details.

(3) Function Setting 3

ownnoos Setting Range Setting Unit Default Value

Function setting 3 - - 0000H

Zero point return deceleration LS signal
Set the zero point return deceleration LS signal (DEC1) to ON or OFF.
0: OFF (default)
1: ON
+ This bit is valid when the fixed parameter No. 21, bit 0 (Deceleration LS Signal Selection) is setto 0
(Use the setting parameter).

Bit 8

Reverse limit signal for zero point return
Set the zero point return reverse zone signal output to ON or OFF.
0: OFF (default)
1: ON
+ This bit is valid when the fixed parameter No. 21, bit 1 (Zero point return reverse limit signal) is set
0 (Use the setting parameter).

Bit 9

Forward limit signal for zero point return
Set the zero point return forward zone signal output to ON or OFF.
Description | 0: OFF (default)
Bit A 1: ON
+ This bit is valid when the fixed parameter No. 21, bit 2 (Zero point return forward limit signal) is set
to 0 (Use the setting parameter).
Zero point return INPUT signal
This bit functions as the INPUT signal when INPUT or INPUT + phase-C signal is used as the zero point return
method.
0: INPUT signal OFF (default)
1: INPUT signal ON

Bit B + All of the following are required to use this bit. Refer to Appendix Confirming the Software Version

and Board Revision for the confirmation methods for the PO-01 Module’s software version and
board revision.

PO-01 software version: Ver. 1.08 or later
MPE720 version: Version 7.21 or later
Board revision: Revision A18 or later
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(4) Motion Command

ownooos Setting Range Setting Unit Default Value
Motion command 0 to 65535 - 0
Set a motion command.

0: NOP No command 7: FEED JOG operation

1: POSING Positioning 8: STEP STEP operation

3: ZRET Zero point return 9: ZSET Zero point setting
Description 4: INTERPOLATE Interpolation 10: ACC Reserved for system use

5: ENDOF_ Reserved for system use 11: DCC Reserved for system use

INTERPOLATE 12: SCC Reserved for system use
+ Refer to Chapter 4 Motion Commands on page 77 for details.

(5) Motion Command Control Flag

ownonoo9 Setting Range Setting Unit Default Value
Motion command control flag - - 0000H

Command pause

The axis will decelerate to a stop if this bit is changed to 1 while an axis is moving for the positioning or the
STEP operation.

0: Command Pause OFF (default)

1: Command Pause ON
While this bit is 1, the command is held. When this bit is changed to 0, the hold is canceled and positioning
restarts. After the axis has been stopped, the Command hold completed bit will turn ON in the Motion Com-
mand Status (monitoring parameter IWCICI09, bit 1).

Description | Bit 0

Command abort
0: Command Abort OFF (default)
Bit 1 1: Command Abort ON

The axis will decelerate to a stop if this bit is changed to 1 while an axis is moving during positioning, zero
point return, JOG operation, or STEP operation, and the remaining movement will be canceled.

JOG/STEP direction
Set the movement direction for JOG or STEP.
0: Forward (default)
1: Reverse

Bit 2

Zero point return direction
Set the direction to move for zero point return. This setting is valid for zero point return using DEC1 + ZERO
Bit 3 method.

0: Reverse (default)
1: Forward

Position reference type
Specify whether the value set for the Position reference setting (setting parameter OLOOI1C) is an Incremental
Addition Mode value (calculated by adding the movement amount to the current position) or an Absolute Mode
Bit5 value (an absolute position).
0: Incremental addition mode (default)
1: Absolute mode
Always set this parameter to Incremental Addition Mode when using motion programs or infinite axes.

(6) Motion Subcommands

OWOO0A Setting Range Setting Unit Default Value
Motion subcommand 0to5 - 0

Set the motion subcommand that can be used with the motion command.

o 0: NOP No command
Description 5: FIXPRM_RD Read fixed parameters

+ Refer to 4.3 Motion Subcommands on page 150 for details.
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3.3.2 Setting Parameter Details

(7) Speed Reference Setting

Setting Range

Setting Unit

Default Value

oLoo10

Speed reference setting 231402311

Depends on the Speed unit
selection (OWODOO03, bits
0to 3)

3000

Set the speed reference.

This parameter is used by the following commands. Refer to Chapter 4 Motion Commands on page 77 for details.

1: POSING Positioning

3: ZRET Zero point return
Description 7: FEED JOG operation

8: STEP STEP operation

+ The setting unit for this parameter depends on the Speed unit selection (OWL03, bits 0 to 3), but the

result of applying the speed unit setting is not shown here.
+ Refer to 3.4.5 Speed Reference on page 70 for details.

(8) Override

ownoao18 Setting Range Setting Unit Default Value
Override 0 to 32767 0.01 % 10000
Set the percentage of the Speed reference setting (OLOO10) to output in units of 0.01 %.
+ The override value is always enabled. Set to 10000 (fixed) when not using the override function.
Speed reference setting (OLOO10) x Override (OWOMO18) = Output speed
This parameter can be changed at any time to any value during execution of speed reference, and acceleration/decelera-
tion is performed immediately according to the set value.
Speed
100% |-~~~ T
Description 7%t ;L 77777777
50% f~7-=------r-

F—+--------=--

10000, 5000 7500 10000 |

Override set value

When the override is set to 0, the output speed is 0 and the motor will not operate.
+ Refer to 3.4.5 Speed Reference on page 70 for details.

(9) Bias Speed

Setting Range Setting Unit Default Value
owoo19 Depends on the Speed unit
Bias speed 0 to 32767 selection (OWO03, bits 0
0to3)
Set the speed reference offset value.
This parameter is used by the following commands. Refer to Chapter 4 Motion Commands on page 77 for details.
1: POSING Positioning
3: ZRET Zero point return
Description 7: FEED JOG operation
8: STEP STEP operation
+ |If feed speed x override < bias speed (OWL19), the feed speed will be increased to the bias speed.
+ The setting unit for this parameter depends on the Speed unit selection (OWL03, bits 0 to 3), but the
result of applying the speed unit setting is not shown here.
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( 10 )Position Reference Setting

oLOooic Setting Range Setting Unit Default Value
Position reference setting 231492311 Reference unit 0
Set the position reference.
This parameter is used for the following command.
1: POSING Positioning
Description 4: INTERPOLATE Interpolation
B Related Parameters
ownnoo, bit 5 Position reference type
+ Refer to 3.4.4 Position Reference on page 69 for details.
( 11 )NEAR Signal Output Width
oLOOo20 Setting Range Setting Unit Default Value
NEAR signal output width 0 to 65535 Reference unit 0

Description

Position proximity (IWODOOC, bit 3) will be turned ON when the absolute value of the difference between the
Machine coordinate system reference position (MPOS) and the Machine coordinate system feedback position
(APQOS) is within the range set here.
+ Be aware that the machine coordinate system feedback position (APOS) of the PO-01 Module will be the
turnaround position for the reference position from the previous scan.

( 12 ) Acceleration/Deceleration Settings

Sth:gg Setting Unit Default Value
oLOO36 , | |
Straight-line acceleration/Acceleration time constant i Acce?leratlon/deceleratlon units
0to2°'-1 (setting parameter OWOOO03, 0
bits 4 to 7)

Set the linear acceleration rate or linear acceleration time constant.

Description + The setting unit for this parameter depends on the Acceleration/deceleration units (OWOOO03, bits 4 to 7),
but the result of applying the acceleration/deceleration unit setting is not shown here.
Sth:gg Setting Unit Default Value
oLOO3s - ; -
Straight-line deceleration/Deceleration time constant . Acceleration/deceleration units
0to2°-1 (setting parameter OW03, 0
bits 4 to 7)

Description

Set the linear deceleration rate or linear deceleration time constant.

+ The setting unit for this parameter depends on the Acceleration/deceleration unit (OWOOO03, bits 4 to 7), but
the result of applying the acceleration/deceleration unit setting is not shown here.
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3.3.2 Setting Parameter Details

The following two methods can be used to specify the acceleration/deceleration speed.

1.  Setting the acceleration/deceleration speed
2. Setting the time to reach the rated speed from zero speed.
For this method, the setting range is 0 to 32,767 ms. A setting parameter error will occur if the setting exceeds
32,767.
1 = reference unit /sec?
100%|------- 7 \
// \\
. / \\
Acceleration/ 0 Speed / Reference speed \
deceleration unit (%) - - - -
(OWOOO03, bits 4 to 7) Straight line  Straight line
_~ acceleration  deceleration
(OLOO36) (OLOO38) Time
()
N
1 } \\
Reference speed | \
| \ Time
e . e (t)
Straight line acceleration  Straight line deceleration
time constant time constant
(OLOO36) (OLOO38)
+ Refer to 3.4.6 Acceleration/Deceleration Settings on page 72 for details.
(13 )Filter
ownOaosA Setting Range Setting Unit Default Value
Filter time constant 0 to 65535 0.1 ms 0

Description

Set the acceleration/deceleration filter time constant.

changing the time constant.

Always make sure that pulse distribution has been completed (i.e., that monitoring parameter IBOO0CO is ON) before

ownono3sB
Bias speed for index deceleration/acceleration filter

Setting Range

Setting Unit

Default Value

0 to 32767

Depends on the Speed Units

100

Set the bias speed for the exponential acceleration/deceleration filter.
Description + The setting unit for this parameter depends on the Speed units (OWLOO03, bits 4 to 7), but the result of
applying the speed unit setting is not shown here.

L]

L]

There are two types of acceleration/deceleration filter: an exponential acceleration/deceleration filter and a moving

average filter.

Refer to 3.4.7 Acceleration/Deceleration Filter Settings on page 74 for details.
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( 14 )Zero Point Return

ownonO3sc

Zero point return method

Setting Range

Setting Unit

Default Value

0to 19

2

Description

0:

1
2
3
4
5
6
7
1

18

C Pulse Only*

P-OT & C-phase pulse*
P-OT Only*

HOME LS & C-phase pulse*
N-OT & C-phase pulse*
N-OT Only*

: INPUT & C-phase pulse*
19:

INPUT Only*

All of the following are required to use these methods. Refer to Appendix Confirming the Software Ver-
sion and Board Revision for the confirmation methods for the PO-01 Module’s software version and

board revision.

PO-01 software version: Version 1.08 or later
MPE720 version: Version 7.21 or later

Board revision: Revision A18 or later
Refer to 4.2.2 Zero Point Return (ZRET) on page 84 for details on each zero point return method.

Set the operation method when the Zero Point Return (ZRET) motion command is executed.
The following 16 methods are available.

DECI + C-phase pulse*

: ZERO signal*

: DECI1 + ZERO signal

: C-phase pulse*

: DEC2 + ZERO signal

: DEC1 + LMT + ZERO signal

: DEC2 + C-phase pulse*

: DEC1 + LMT + C-phase pulse*
1:
12:
13:
14:
16:
17:

ownOnab

Width of starting point position output

Setting Range

Setting Unit

Default Value

0 to 65535

Reference unit

100

Description

Set the width in which the Zero point position (monitoring parameter

IwWO0OoC, bit 4) will be ON.

oLO0O3E
Approach speed

Setting Range

Setting Unit

Default Value

2314023111

Depends on the Speed Units

1000

Description ¢

Set the approach speed for a zero point return operation after the deceleration LS is passed.

The setting unit for this parameter depends on the Speed units (OWDOOO03, bits 0 to 3), but the result of
applying the speed unit setting is not shown here.

oLOno4o
Creep speed

Setting Range

Setting Unit

Default Value

2310231

Depends on the Speed Units

500

Description ¢

Set the creep speed for a zero point return operation after the ZERO signal is detected.

The setting unit for this parameter depends on the Speed units (OWDODOO03, bits 0 to 3), but the result of
applying the speed unit setting is not shown here.

oLOnO42

Zero point return travel distance

Setting Range

Setting Unit

Default Value

23140231

Reference unit

0

Description

Set the distance from where the ZERO signal is detected to the zero point position.
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3.3.2 Setting Parameter Details

(15 )STEP Travel Distance

constant
(oLOoose)

acceleration time

constant
(oLOms3s)

deceleration time

+ Referto 4.2.5 STEP Operation (STEP) on page 144 for details on STEP commands.

oLO0O44 Setting Range Setting Unit Default Value
Step travel distance 0to 2311 Reference unit 1000
Set the moving amount for STEP commands.
3 Rated speed
100% [======"""3 7/ \
// \\
/ \
/ \
/ \
/ \
Speed / N\
(%) / Feed speed \
/ (oLdd10) N\
Description Step travel distance
(oLO0O44)
Sfraight—line Straight-line

( 16 )Coordinate System Settings

oLOO48
Zero point position in machine coordinate system offset

Setting Range

Setting Unit

Default Value

23402311

Reference unit

0

Set the offset to shift the machine coordinate system.

Description | -, This parameter is always enabled, so be sure that the setti

ng is correct.

oLOO4A

Setting Range

Setting Unit

Default Value

Work coordinate system offset

231102311

Reference unit

0

o Set the offset to shift the work coordinate system.
Description + This parameter is always enabled, so be sure that the setting is correct.
oLOo4c Setting Range Setting Unit Default Value
Number of POSMAX turns presetting data 23149231 Rev 0

Description

When the POSMAX preset (setting parameter OWOOO00, bit 6) is set to 1 (ON), the value set here will be preset
as the Number of POSMAX turns (monitoring parameter ILOO1E).

( 17 )Supplemental Information

ownOnosc

Setting Range

Setting Unit

Default Value

Fixed parameter number

230231

Reference unit

0

Description | (Fixed parameter monitor).

Set the number of the fixed parameter whose set value to be displayed in the monitoring parameter ILOOC56

+ This parameter is valid when OWLOOA (Motion subcommand) is set to 5 (Read fixed parameter).

( 18 ) General-purpose DOs

ownon[sb

Setting Range

Setting Unit

Default Value

General-purpose DO

Set the general-purpose DO_1 to DO_3 to ON or OFF.
Bit 0: Reserved for system use
Bit 1: Set the DO_1 to ON or OFF.
0: OFF (default)
1: ON

Bit 2: Set the DO_2 to ON or OFF.
0: OFF (default)
1: ON

Bit 3: Set the DO_3 to ON or OFF.
0: OFF (default)
1: ON

Description
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3.3.3 Motion Monitoring Parameter Details

The motion monitoring parameter details are listed in the following tables.

.

¢

The motion monitoring parameters are listed in 3.2.4 Monitoring Parameter List on page 44.

Register number IWOOOO indicates the leading number of the input register + 00. Other register numbers listed
below indicate input register numbers in the same way.

Refer to 3.2.2 PO-01 Motion Parameter Register Numbers on page 41 for information on how to find the leading
input register number.

(1) Run Status

1wnmdoo
Run status - -

Setting Range Setting Unit

Description

Run ready
0: Operation not ready
1: Operation ready
This bit turns ON when RUN preparations for the Motion Module have been completed.
This bit will be OFF under the following conditions:
Bit 0 .
+ Major damage has occurred.
+ Axis that is not used was selected.
+ Motion fixed parameter setting error
+ Motion fixed parameters are being changed.

+ The Motion Parameter Window (PO-01 Definitions Window) is being opened using the MPE720.

Running (Servo ON)
This bit is ON while the axis is in Servo ON status.
OFF: Stopped
ON: Running (Servo ON)

Bit 1

(2) Over Range Parameter Number

Iwoodo1 Setting Range Setting Unit
Parameter number when range over is generated 0 to 65535 -
Stores the number of a parameter set outside the setting range.
+ Setting parameters: 0 or higher
. + Fixed Parameters: 1000 or higher
Description . . . . o .
This parameter stores the number of the setting or fixed parameter that exceeds the setting range either individually or in
combination with the settings of other parameters.
When motion fixed parameters are used, the parameter stores the parameter number plus 1000.
(3) Warning
ILOO02 Setting Range Setting Unit
Warning _ _
Setting parameter error
0: In setting range
Bit 1 1: Outside setting range
This bit turns ON when one or more motion setting parameters is set outside the setting range. The number of
the parameter for which the value is out of range is stored as the Parameter number when range over is gener-
ated (monitoring parameter IWOIOO01).
Fixed parameter error
o 0: In setting range
Description

Bit 2 1: Outside setting range

This bit turns ON when one or more motion setting parameters is set outside the motion fixed parameter setting
range. The number of the most recent out-of-range parameter is stored as the Parameter number when range
over is generated (monitoring parameter IWEOOO01).

Motion command setting error
. 0: Command setting normal
Bit4 1: Command setting error

This bit turns ON when a motion command that cannot be used is set.
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3.3.3 Motion Monitoring Parameter Details

(4) Alarm

ILOO04
Alarm

Setting Range Setting Unit

Description

Bit 1

Positive overtravel
0: No positive overtravel
1: Positive overtravel occurred

This bit turns ON when the positive overtravel signal has been input and a move command is executed in the
positive direction.

+ It occurs for some of the zero point return methods. For details, refer to 4.2.2 Zero Point Return
(ZRET) on page 84.

Bit 2

Negative overtravel
0: No negative overtravel
1: Negative overtravel occurred

This bit turns ON when the negative overtravel signal has been input and a move command is executed in the
negative direction.

+ It occurs for some of the zero point return methods. For details, refer to 4.2.2 Zero Point Return
(ZRET) on page 84.

Bit 3

Positive soft limit (positive software limit)
0: In positive software limit range
1: Not in positive software limit range
This bit turns ON if a move command that exceeds the positive software limit is executed with the following
conditions: A finite axis is selected, the positive software limit is enabled, and a zero point return operation has
been completed.

+ Refer to 3.5 Software Limit Function on page 75 for details.

Bit 4

Negative soft limit (negative software limit)
0: In negative software limit range
1: Not in negative software limit range
This bit turns ON if a move command that exceeds the negative software limit is executed with the following

conditions: A finite axis is selected, the negative software limit is enabled, and a zero point return operation has
been completed.

+ Refer to 3.5 Software Limit Function on page 75 for details.

Bit 5

Servo OFF
0: Servo ON
1: Servo OFF
This bit turns ON when a move command is executed during Servo OFF status.

Bit 8

Excessive speed
0: Speed normal
1: Excessive speed

This bit turns ON when the output exceeds the value set for the fixed parameter No. 25 (Pulse output maximum
frequency).

Bit E

Zero point not set
0: Zero point already set
1: Zero point not set

This bit turns ON if a move command other than JOG and STEP is executed without setting the zero point for
the axis defined as an infinite length axis.

(5) Motion Command Response Code

Iwmdos Setting Range Setting Unit
Motion command response code 0 to 65535 -
Stores the motion command code for the command that is currently being executed.
Description This is the motion command code that is currently being executed and is not necessarily the same as the Motion command
(setting parameter OWLII08).
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(6) Motion Command Status

Iwmoo9

Setting Range Setting Unit

Motion command status - -

Description

Command executing flag (BUSY)
0: READY (completed)
1: BUSY (processing)
This bit indicates the motion command status. Refer to Chapter 4 Motion Commands on page 77 for details on
command timing charts.
This bit turns ON during execution of commands that have been completed or during abort processing.

Bit 0

Command hold completed (HOLD)
0: Command hold processing not completed
Bit 1 1: Command hold completed

This bit turns ON when command hold processing has been completed. Refer to Chapter 4 Motion Commands
on page 77 for details on command timing charts.

Command error occurrence (FAIL)
0: Normal completion
Bit 3 1: Abnormal completion
This bit turns ON if motion command processing does not complete normally.

If motion command execution ends in an error, the axis will stop any motion. Refer to Chapter 4 Motion Com-
mands on page 77 for details on command timing charts.

Command execution completed (COMPLETE)
0: Normal execution not completed
Bit 8 1: Normal execution completed

This bit turns ON when motion command processing was completed normally. Refer to Chapter 4 Motion
Commands on page 77 for details on command timing charts.

(7) Subcommand Response Code

IWODOO0A Setting Range Setting Unit
Subcommand response code 0 to 65535 -

Stores the motion subcommand code for the command that is being executed.
Description This is the motion subcommand code that is currently being executed and is not necessarily the same as the Motion

subcommand (setting parameter OWLII0A).

(8) Subcommand Status

woooB

Setting Range Setting Unit

Subcommand status - -

Description

Command executing flag (BUSY)
0: READY (completed)
Bit 0 1: BUSY (processing)
This bit indicates the motion subcommand status.
This bit turns ON during execution of commands that have been completed or during abort processing.

Command error occurrence (FAIL)

Bit 3 0: Normal completion
1: Abnormal completion
This bit turns ON if motion subcommand processing does not complete normally.
Command execution completed (COMPLETE)
Bit 8 0: Normal execution not completed

1: Normal execution completed

This bit turns ON when motion subcommand processing was completed normally.
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3.3.3 Motion Monitoring Parameter Details

(9) Position Management Status

iwoooc

Setting Range Setting Unit

Position management status - -

Bit 0

Distribution completed (DEN)
0: Distributing pulses.
1: Distribution completed.
This bit turns ON when pulse distribution has been completed for a move command.

Bit 1

Positioning completed (POSCOMP)
0: Outside Positioning Completed Width.
1: In Positioning Completed Width.

This bit turns ON when pulse distribution has been completed and the current position is within the Positioning
Completed Width.

Bit 3

Position proximity (NEAR)
0: Outside position proximity range.
1: In position proximity range.
The operation of this bit depends on the setting of NEAR signal output width (setting parameter OLCI20).

- OLO0O20 = 0: This bit turns ON when pulse distribution has been completed (monitoring parameter
1BOO0CO, bit 0).

- OLOMO20 # 0: This bit turns ON when the current position is within the setting of NEAR signal output
width even if pulse distribution has not been completed.

Description

Bit 4

Zero point position (ZERO)
0: Outside zero point position range
1: In zero point position range.
This bit turns ON when the Machine coordinate system reference position (MPOS) (monitoring parameter
1LO0O12) is within the range of the Width of starting point position output (setting parameter OWOO3D)
from the zero point position.

Bit 5

Zero point return (setting) completed (ZRNC)
0: Zero point return (setting) not completed.
1: Zero point return (setting) completed.
This bit turns ON when a zero point return (setting) has been completed.
This bit turns OFF when a new zero point return (setting) operation is started.

Bit 6

Machine lock ON (MLKL)
0: Machine lock mode released.
1: Machine lock mode.

This bit turns ON when the Machine Lock bit is set to 1 in the RUN command setting (setting parameter
OWwDOoo, bit 1) and the axis has actually entered machine lock mode.

Bit 9

POSMAX turn number presetting completed (TPRSE)
0: Preset not completed.
1: Preset completed.
This bit turns ON when the POSMAX preset bit in the Run command setting (setting parameter OWL00, bit

6) is set to 1 and the Number of POSMAX turns has been preset with the Number of POSMAX turns presetting
data (setting parameter OLOO4C).
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(10 )Posi

tion Information

ILOOO0E

Target position in machine coordinate system (TPOS)

Setting Range Setting Unit

231492311 Reference unit

Stores the target position in the machine coordinate system managed by the Motion Module.
This is the target position per scan for INTERPOLATE command.

Description + This parameter will be set to 0 when the power supply is turned ON.
+ The data is updated even when the machine lock mode is enabled.
+ This parameter will not be reset even when an infinite length axis type is selected.
ILOO10 Setting Range Setting Unit

Calculated position in machine coordinate system (CPOS)

2340231 Reference unit

Stores the calculated position in the machine coordinate system managed by the Motion Module.
The position data stored in this parameter is the target position for each scan.
+ This parameter will be set to 0 when the power supply is turned ON.

Description + The data is updated even when the machine lock mode is enabled.
+ When an infinite length axis type is selected, a range of 0 to (Infinite length axis reset position (POSMAX) (fixed
parameter 10) — 1) is stored.
ILOO12 Setting Range Setting Unit
Machine coordinate system reference position (MPOS) 231492311 Reference unit

Stores the reference position in the machine coordinate system managed by the Motion Module.
+ This parameter will be set to 0 when the power supply is turned ON.

Description + This data is not updated when the machine lock mode is enabled. (When the machine lock mode is enabled, the
position reference data is not output externally.)
+ When the machine lock mode function is not used, this position is the same as that in ILCICI10.
ILOO14 Setting Range Setting Unit

32-bit coordinate system position (DPOS)

231492311 Reference unit

Stores the reference position in the machine coordinate system managed by the Motion Module.

Description » When a finite length axis type is selected, this position is the same as that in ILCOC10 (CPOS).

- For both finite and infinite length axes, the value is updated between —23! and 231-1.
ILoo1e Setting Range Setting Unit
Machine coordinate system feedback position (APOS) 231492311 Reference unit

Stores the feedback position in the machine coordinate system managed by the Motion Module.
The PO-01 Module has no interface to acquire the feedback position. To keep the compatibility with the PO-01 Module
and the other Motion Modules, the PO-01 Module uses the reference position from the previous scan instead of the feed-

Description | back position data.

+ This parameter will be set to 0 when a Zero Point Return (ZRET) is executed.

» When an infinite length axis type is selected, a range of 0 to (Infinite length axis reset position (POSMAX) (fixed

parameter 10) — 1) is stored.
IWOO1E Setting Range Setting Unit
Number of POSMAX turns 231460311 rev
This parameter is valid for an infinite length axis.

Description | The count stored in this parameter goes up and down every time the current position exceeds the Infinite length axis reset

Position (fixed parameter 10).

( 11 )Reference Monitor

ILOO20

Speed reference output monitor

Setting Range
2311023111

Setting Unit

Reference unit/High scan

Description |

Stores the speed reference that is being output.
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3.3.3 Motion Monitoring Parameter Details

( 12 ) Supplemental Information

ILOO56 Setting Range Setting Unit
Fixed parameter monitor 23149231 -
Stores the data of the specified fixed parameter number.
Description This parameter stores the data of the fixed parameter when the Read Fixed Parameter (FIXPRM-RD) is selected in the
Motion subcommand (setting parameter OWLI0A).

( 13 ) General-Purpose DI Monitor

iwnOmoss

General-purpose DI monitor

Setting Range Setting Unit

Description

Bit 0

General-purpose DI_0
This bit turns ON when the general-purpose DI_0 is being input.
0: General-purpose DI_0 not input
1: General-purpose DI_0 being input

Bit 1

General-purpose DI_1
This bit turns ON when the general-purpose DI 1 is being input.
0: General-purpose DI _1 not input
1: General-purpose DI _1 being input

Bit 2

General-purpose DI_2
This bit turns ON when the general-purpose DI 2 is being input.
0: General-purpose DI _2 not input
1: General-purpose DI_2 being input

Bit 3

General-purpose DI_3
This bit turns ON when the general-purpose DI 3 is being input.
0: General-purpose DI _3 not input
1: General-purpose DI_3 being input

Bit 4

General-purpose DI_4
This bit turns ON when the general-purpose DI 4 is being input.
0: General-purpose DI 4 not input
1: General-purpose DI_4 being input
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3.4 Setting Examples of Motion Parameters for the Machine

3.4.1

3.4.2

Set the following seven motion parameters to enable motion control that suits the machine’s specifications.
* Reference unit
 Axis Type (Finite length axis/Infinite length axis)
* Electronic Gear
* Position Reference
* Speed Reference
» Acceleration/Deceleration Settings
* Acceleration/Deceleration Filter Settings
The following tables provide details of setting examples for the above items.

Reference Unit

Pulses, millimeters, degrees, or inches can be used as the reference unit for motion control. The reference unit is
specified in Reference unit selection (motion fixed parameter 4).

The minimum reference unit that can be specified is determined by the setting of Number of digits below decimal point
(motion fixed parameter 5).

The following table shows the smallest reference unit determined by the Number of digits below decimal point and by
the Reference unit selection.

Motion Fixed Parameter 5: Motion Fixed Parameter 4: Reference Unit Selection
Number of Digits Below ] ] ] .
Decimal Point 0: pulse 1: mm 2: deg 3:inch

0: 0 digits 1 pulse 1 mm 1 deg 1 inch ]
1: 1 digits 1 pulse 0.1 mm 0.1 deg 0.1 inch
2: 2 digits 1 pulse 0.01 mm 0.01 deg 0.01 inch Minimum
3: 3 digits 1 pulse 0.001 mm 0.001 deg 0.001 inch I reference
4: 4 digits 1 pulse 0.0001 mm 0.0001 deg 0.0001 inch unit
5: 5 digits 1 pulse 0.00001 mm 0.00001 deg 0.00001 inch

Axis Type Selection

There are two types of position control: Finite Length Position Control that is performed within a specified range,
and Infinite Length Position Control that is performed without a specified range. Infinite length position control can
reset the position to 0 after one rotation, e.g, belt conveyors, or move in one direction only, without resetting position
after one rotation. The Axis type selection (motion fixed parameter 1, bit 0) sets which of these types of position
control is to be used. When the axis type is set to infinite length axis, set the reset position of the infinite length axis in
the fixed parameter No. 10 (Infinite length axis reset position (POSMAX)).

The details of the Axis type selection are listed in the following table.

Parameter No. Name Descrintion Default
(Register No.) P Value

Specify the position control method for the controlled axis.
0: Finite Length Axis
Set a finite length axis if control is performed within a limited

No. 1, bit 0 Function selection flag 1, length or for an axis that uses infinite length control in one moving 0
Axis type selection direction only without resetting the position every rotation.
1: Infinite Length Axis
Set an infinite length axis for an axis that uses infinite length
control while resetting the position every rotation.
No. 10 Infinite length axis reset Set the reset position of the position data when an infinite length axis 360000
position (POSMAX) has been set for the axis type using the reference unit.
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3.4.3 Electronic Gear

In contrast to the reference unit input to the Machine Controller, the moving unit in the mechanical system is called the
“output unit.” The electronic gear converts position or speed units from reference units to output units for the
mechanical system without going through an actual mechanism, such as a gear.
When the axis at the motor has rotated m times and the mechanical configuration allows the axis at the load to rotate n
times, this electronic gear function can be used to make the reference unit equal to the output unit.
The electronic gear function is enabled when the following settings are made:

+ Fixed Parameter 6: Travel distance per machine rotation

+ Fixed Parameter 8: Servo motor gear ratio

* Fixed Parameter 9: Machine gear ratio

+ The electronic gear is disabled when pulse is specified as the Reference Unit.
The following setting example uses ball screw and rotating table workpieces.

(1) Parameter Setting Example When Using a Ball Screw

» Machine specifications: Ball screw axis rotates 5 times

Motor

m = 7 rotations

for each 7 rotations of the motor shaft (see the figure on
the right).

e Reference unit: 0.001 mm

P (pitch) = 6 mm/rotation

n = 5 rotations

To move the workpiece 0.001 mm for 1 reference unit input under the conditions outlined above, i.e., for 1 reference
unit = 1 output unit, make the following settings for fixed parameters 6, 8, and 9.

» Fixed Parameter 6: Travel distance per machine rotation = 6 mm/0.001 mm = 6000 (reference units)
+ Fixed Parameter 8: Servo motor gear ratio=m =7

 Fixed Parameter 9: Machine gear ratio=n=5
+ Set the SERVOPACK gear ratio to 1:1.

(2) Parameter Setting Example When Using a Rotating Table

* Machine specifications: Rotating table axis rotates 10 Workpiece (Rotating table)

times for each 30 rotations of the motor shaft (see the 360°/rotati
I I rotation

figure on the right).

» Reference unit: 0.1° C,)
n = 10 rotations

lw m = 30 rotations

‘ ‘ Motor

To rotate the table 0.1° for 1 reference unit input under the conditions outlined above, i.e., for 1 reference unit = 1

output unit, make the following settings for fixed parameters 6, 8, and 9.
 Fixed Parameter 6: Travel distance per machine rotation = 360°/0.1° = 3600 (reference units)
+ Fixed Parameter 8: Servo motor gear ratio = m = 30

+ Fixed Parameter 9: Machine gear ratio =n =10

+ The gear ratio for fixed parameters 8 and 9 (m/n) may be constant, e.g., m=3and n = 1.
+ Set the SERVOPACK gear ratio to 1:1.
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3.4.4 Position Reference

The target position value for position control is set for the Position reference setting (motion setting parameter

oLOO1C). There are two methods that can be set for using the Position Reference Setting: Absolute Mode to set

directly the coordinate of the target position value as an absolute value or Incremental Addition Mode to add the
moving amount from the previous position reference value as a incremental value.
The following table lists the parameter details relating to position references.

Setting Parameter
Register No.

Name

Description

Default
Value

ownanoy, Bit 5

Position
reference type

Specify the type of position data.

0: Incremental Addition Mode
Adds the present moving amount value to the previous value of
OLOOI1C and sets the result in OLOO1C.

1: Absolute Mode
Sets the coordinate of the target position in OLOO1C.

+ Always set to 0 when using a motion program.
+ Always set to 0 when using an infinite length axis.

oLOO1cC

Set the position data.
* Incremental Addition Mode (OBOOO09, bit 5 = 0)
The moving amount (incremental distance) specified this time will be
added to the previous value of OLOO1C.
OoLOO1C = Previous OLOO1C + Incremental distance

Example:
Position
reference setting

Example:

oLaoni1c = 10000

If a travel distance of 500 is specified and the previous value of
oLOO1C is 1000, the following will occur:
oLOnO1C = 1000 + 500 = 1500

* Absolute Mode (OBOO095 = 1)

The coordinate value of the target position is set.

Set 10000 to move to a coordinate value of 10000.

The following table compares the advantage and disadvantage of incremental addition mode and absolute mode.

Position Reference

Addition Mode

canceling a move.
Incremental addition mode can be used both for
finite or infinite length axis type.

Type Advantage Disadvantage
It is not necessary to consider the relationship
Incremental between OLOO1C and the current position when | OLOO1C does not necessarily equal the coordinate

value of the target position, so the position reference
can be difficult to understand intuitively.

Absolute Mode

The coordinate of the target position is specified
directly, making it easy to understand intuitively.

The current position must be set in OLOO1C
whenever the power supply is turned ON or a move
is canceled. If this is not done, the axis may move
suddenly when a move command is started.
Absolute mode cannot be used for an infinite length
axis type.
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3.4.5 Speed Reference

There are two methods of setting the speed reference for the feed speed or other speeds. One method involves using
reference units and the other method involves setting the percentage (%) of the rated speed.
The following table shows the parameters relating to speed references.

Parameter | Parameter No. Name Description Default
Type (Register No.) P Value
Set the number of digits below the decimal point in the reference
. unit to be input. The minimum reference unit is determined by this
Number of digits . .
. parameter and the Reference unit selection (fixed parameter 4).
No. 5 below decimal 3
oint Example:
P Reference unit = mm, Number of digits below decimal point = 3
1 reference unit = 0.001 mm
Fixed Rated motor Set the number of rotations when the motor is rotated at the rated
Parameters | No. 34 speed speed (100% speed). Confirm the motor specifications before 3000
setting this parameter.
Set the number of pulses (the value after multiplication) per motor
Number of rotation.
No. 36 pulses per Example: 200
motor rotation If a motor rotates once per 1000 pulses, set the number of pulses to
1000.
Set the unit for reference speeds.
0: Ref it;
ownoo3 . eference uni s/?ec 4 N .
Bits O to 3 Speed unit 1: 10" refe.:rence units/min (n: Number of digits below deci- 1
mal point)
2: Percentage (%) of rated speed (1 = 0.01%)
Set the feed speed. The unit for this parameter is set in OWO03,
bits 0 to 3.
Example: When the number of digits below decimal point = 3
Units are as follows for the setting of the Reference unit selection:
* Speed Unit Set to 0: Reference units/sec
Pulse unit: 1 = 1 pulse/sec
mm unit: 1 =0.001 mm/sec
Settin Sl =
Paran?eters Speed Deg um't. 1=0.001 c.leg/sec
oLoo10 reference Inch unit: 1 =0.001 inch/sec 3000
setting * Speed Unit Set to 1: 10™ reference units/min
Pulse unit: 1 = 1000 pulse/min
mm unit: 1 =1 mm/min
Deg unit: 1 =1 deg/min
Inch unit: 1 =1 inch/min
* Speed Unit Set to 2: 0.01%
Set as a percentage of the rated speed (1 = 0.01%) unrelated to
the reference unit setting.
Setting an output ratio (%) for the setting allows the positioning
ownon18 Override speed to be changed without changing the Speed reference setting. | 10000
Setting unit: 1 =0.01%
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(1) Speed Reference (OLOO10) Setting Example

* No. 5: Number of digits below decimal point =3

« No. 34: Rated motor speed = 3000 min™!

* No. 36 = Number of pulses per motor rotation = 65536 pulses/rev

The following table shows the setting example for Speed reference setting (OLCI10) to obtain the target feed speed

(reference speed).

ownOn, bits 0 to 3 ;Zeﬁ FF;Z;ZI:;T; Reference Speed Setting Method for
Speed Unit Setting Unit Selection (Target Feed Speed) Speed Reference Setting (OLOO10)
-1
500 sec’! 500 (sec™) x 65536 (pulse/R)
= 37268000 (pulse/sec)
pulse .
.. 1500 (min™") x 65536 (pulse/R) + 60 (sec/min)
. 1
1500 min = 1638400 (pulse/sec)
500 (mm/sec)+ 0.001
0 * Feed speed of 500 mm/sec with a| = 500000 (mm/sec)
) machine that travels 10 mm for| ¢ Determined by feed speed and number of digits below
Reference unit/sec each rotation decimal point (0.001 in the above equation),
mm regardless of machine configuration.
900 (mm/min) + 0.001 + 60 (sec/min)
* Feed speed of 900 mm/min with | = 15000 (mm/sec)
a machine that travels 10 mm for | e+ Determined by feed speed and number of digits below
each rotation decimal point (0.001 in the above equation),
regardless of machine configuration.
500 (sec'l) X 65536 (pulse/R) + 1000* x 60 (sec/min)
« 500 sec™! =1966080 (1000 pulse/min)
*"1000" = 10"
pulse
1500 (min"") x 65536 (pulse/R) + 1000*
« 1500 min™! = 98304 (1000 pulse/min)
1 - "1000"= 10"
n . .
107 reference units/min 500 (mm/sec) = 0.001 x 1000 x 60 (sec/min)
E)n.l Nur(lj"lbe_r ofldlg!tst » Feed speed of 500 mm/sec with a| = 30000 (1000 mm/sec)
_e;)w ecimal point) machine that travels 10 mm for| ¢ Determined by feed speed and number of digits below
(=3) each rotation decimal point (0.001 in the above equation),
mm regardless of machine configuration.
... | 900 (mm/min) + 0.001 x 1000
* Feed speed of 900 mm/min with | _ 900 (1000 mm/min)
a machine that travels 10 mm for . .
. * Determined by feed speed, regardless of machine
each rotation .
configuration.
1500 (min™") + 3000 (min™") x 100(%) + 0.01
2 . 1 =5000 (0.01%)
o ¢ 1500 min . .
0.01% * Determined by what percentage the feed speed is of
the rated speed.

(2) Override (OWOO18) Setting Example

The Override (OWODO18) can set the speed as a percentage (output ratio) of the target feed speed, in 0.01% units. The
Override is set independently of Reference unit, Number of digits below decimal point, and other parameters.
A typical example of Override setting is shown below.

Setting Example
Output ratio 25%: 25 + 0.01 = 2500

50%: 50+0.01 = 5000
75%: 75+0.01 = 7500
100%: 100-+-0.01 = 10000
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3.4.6 Acceleration/Deceleration Settings

The acceleration/deceleration can be set to either the rate of acceleration/deceleration or the time required to reach the
rated speed from 0. The settings method used depends on the related parameter settings.
The parameters related to acceleration/deceleration settings are listed in the following table.

Parameter Parameter No. Name Description Default
Type (Register No.) P Value

Set the number of digits below the decimal point in the input
reference unit. The minimum reference unit is determined by
this parameter and the Reference unit selection (fixed
parameter 4).

Example:

) Reference unit selection = mm, Number of digits below deci-
Fixed mal point =3

Parameters

Number of digits
No. 5 below decimal
point

1 reference unit = 0.001 mm

Set the number of rotations when the motor is rotated at the
Rated motor ) .
No. 34 speed rated speed (100% speed). Confirm the motor specifications 3000

before setting this parameter.

Number of pulses | Set the number of pulses (the value after multiplication) per

) . 200
per motor rotation | motor rotation.

No. 36

Set the unit for acceleration/deceleration.
ownnoo3s . . ] )
Bits 4 to 7 Acceleration unit 0: Reference units/sec 1

1: ms

Set the rate of acceleration or acceleration time constant
according to the setting of OWOOO03, bits 4 to 7.
* Acceleration Unit is set to 0 (Reference units/secz),
set the rate of acceleration.

Pulse unit: 1 =1 pulse/sec?
mm unit: 1 = 1 reference unit/sec?

Straight-line

acceleration/
oLO0O36 Acceleration time Inch unit: 1 = 1 reference unit/sec? 0

deg unit: 1 = 1 reference unit/sec?

constant Example: Number of Decimal Places = 3
mm unit: 1 =0.001 mm/sec?

Setting deg unit: 1 =0.001 deg/sec?

Parameters Inch unit: 1 =0.001 inch/sec?

* When Acceleration Unit is set to 1 (ms), set the time
constant to go from 0 to the rated speed without relation
to the reference unit.

Set the rate of deceleration or deceleration time constant
according to the setting of OWOMOO03, bits 4 to 7.

* Acceleration Unit is set to O (Reference units/secz),
set the rate of deceleration.

Straight-line

deceleration/

oLOmOo3s Deceleration time mm unit: 1 = 1 reference unit/sec? 0

constant deg unit: 1 = 1 reference unit/sec?

Pulse unit: 1 =1 pulse/sec2

Inch unit: 1 = 1 reference unit/sec?
* When Acceleration Unit is set to 1 (ms), set the time
constant to go from 0 to the rated speed without relation
to the reference unit.
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(1) Acceleration Unit and Speed Changes Over Time

The Straight-line acceleration/Acceleration time constant (OLCI36) and Straight-line deceleration/Deceleration time
constant (OLCIO38) settings change depending on the Acceleration Unit (OWOOO03, Bits 4 to 7) setting as shown in
the following figure.

B When the Acceleration Unit (OWLDOO03, Bits 4 to 7) Set to 0: Reference Unit/sec?

Linear Acceleration and Linear Deceleration Time settings are handled as the linear acceleration rate and linear
deceleration rate.

>

Speed 4
(%)
(100%) [---esememieym = mmmmmm e me e

by Reference speed N

vy -
y

Straight-line Straight-line
acceleration deceleration \\
oLOmOs6 oLooss  ;/

»
»

> ‘—  Time

)

Time required to reach reference speed Time required to reach reference speed
= Reference speed + Straight-line acceleration time constant = Reference speed + Straight-line deceleration time constant

B When the Acceleration Unit (OWDODOO03, Bits 4 to 7) Setto 1: ms

The setting of OLOO36 is handled as the straight-line acceleration time constant required to reach rated speed
from zero using linear acceleration. The setting of OLCI38 is handled as the straight line deceleration time
constant required to reach zero from the rated speed using linear deceleration.

Speed A
(%)
(100%) |-+--seerorrgm == === s mmm o mmmm oo 2,
e AN
S N
1 1 \
S Reference speed A
/ 1 1 \
1 ; 1 A
| | s
0 - ! ' Time
Straight-line acceleration Straight-line deceleration | ®
time constant time constant
(oLO0O36) (0OLxOOd38)
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3.4.7 Acceleration/Deceleration Filter Settings

There are two types of acceleration/deceleration filter: The exponential acceleration/deceleration filter and the
moving average filter. These filter settings can be used to set non-linear acceleration/deceleration curves. The
parameters related to the acceleration/deceleration filter settings are listed in the following table.

Setting
s Default
Parameter No. Name Description
Value

(Register No.)

Set the acceleration/deceleration filter type.
ownooos 0: No filter 0

Bit8to B Filter type 1: Exponential acceleration/deceleration filter
2: Moving average filter
Sets the acceleration/deceleration filter time constant.
OWOO3A Filter time Always make sure that pulse distribution has been completed (i.e., that 0
constant monitoring parameter IWOOOC, bit 0 is ON (1)) before changing the time

constant.

The following figure shows the relationship between acceleration/deceleration patterns and each parameter.

Filter Type
ownaOaos, bits 8 to B=0 ownaaos, bits 8 to B=1 owaOaos, bits 8 to B=2
(No filter) (Exponential acceleration/deceleration filter) (Moving average filter)
No
Acceleration/ !
Deceleration i
—_— T 1
oLOO36=0
oLOO38=0 PN
* Step input * Curvature depends on OWOO3A ownOaOsA OownnosA
ownOaosA

i

With

Acceleration/ ' !

Deceleration > ! !

le—! — ke—l
oLOO36 oLOmOss oLOO36 oLOmOss ownOo3sA
* Curvature depends on relationship oLOO36 oLOom;a3s
between OWLOO3A, OLOO36, and
oLOnO3s




3.5 Software Limit Function

3.5 Software Limit Function

The software limit function is used to set upper and lower limits for the range of machine movement in fixed
parameters so the Machine Controller can constantly monitor the operating range of the machine. The function can be
used to help prevent machine runaway or damage due to incorrect operation as well as incorrect references in a motion
program.

Disable the software limits in the SERVOPACK to use the Machine Controller for position control in the machine
coordinate system.

+ Refer to your SERVOPACK manual for the procedure on disabling software limits.

S — S
Servo- | s
motor

1

Negative ' Positive
overtravel | | overtravel
I< >i
Software Limit, Range of machine movement Software Limit,
lower limit upper limit
3.5.1 Fixed Parameter Settings
The following fixed parameters must be set in order to use the software limit function.
Fixed Parameter Number Name Unit Setting/Range

Function selection flag 1
1 Bit 1:Forward software limit -
Bit 2:Reverse software limit

0: Disable, 1: Enable
0: Disable, 1: Enable

. . . -2147483648

12 Positive software limit value Reference unit to 2147483647
. .. . -2147483648

14 Negative software limit value Reference unit t0 2147483647

+ The software limit function is enabled only after completing a Zero Point Return or Zero Point Setting operation.
Therefore, the zero point return operation or the zero point setting operation must be performed again after the
following operations.

+ The power is turned ON
+ Any fixed parameters are changed and saved.

3.5.2 Effects of the Software Limit Function

If a position reference that exceeds the positive and negative software limit is executed with the software limit function
enabled, an alarm will occur and the Machine Controller will stop the axis. The axis stopping method depends on the
motion command as shown below.

Motion command Axis Stopping Method
POSING . . . ..
FEED The axis will start decelerating before the software limit position and stop
STEP at the software limit position.
INTERPOLATE The pulse distribution command will stop executing at the software limit
ENDOF_INTERPOLATE position. The Servo will perform an emergency stop.

+ The software limits cannot be set for the command ZRET.
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3.5.3 Monitoring and Clearing Alarms

3.5.3 Monitoring and Clearing Alarms

(1) Monitoring Alarms

If an axis exceeds a software limit, a Positive/Negative Soft Limit (Positive/Negative Software Limit) alarm will occur.

This alarm can be monitored in the Alarm (ILCIC04).

Name Register Number Meaning
Bit 3: ON Positive Software Limit
Alarm 1ILO0O04 - - —
Bit 4: ON Negative Software Limit

(2) Clearing Software Limit Alarms

Clear software limit alarms using the procedure below.

1. Set the Alarm clear bit to 1 in the RUN command setting (OWLOOOQO, bit F) to clear the alarm.

The Alarm (ILCO04) will be cleared.

Name Register Number Meaning

Run command setting ownonooo Bit F: ON Alarm clear

2. Use the FEED or STEP command to return the workpiece in the opposite direction of the software

limit.

Commands will be received in the return direction.

. 0 = oz |
ervo- \ -
motor [ i F

+ An alarm will occur again if a command is !
>< ‘ given in the direction of the software limit ‘

« that was activated.

»|

|« »)
Software Limit, Software Limit,
lower limit upper limit
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This chapter explains the operation, related parameters, and timing charts of each motion command
and motion subcommand.
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4.1.1 List of Motion Commands

4.1 PO-01 Motion Commands

4 1.1 List of Motion Commands

The motion commands that can be used for the PO-01 Module are listed below. Refer to the page in the Reference for
details on each command.

Command Command Name Description Reference
Code
0 NOP No command — —
Moves to the specified position using the specified 491
1 POSING Positioning acceleration/deceleration times and the specified o
on page 79
speed.
Returns to the zero point in the machine coordinate 429
3 ZRET Zero point return system. There are 3 different zero point return methods -
on page 84
that can be used.
4 INTERPOLATE | Interpolation P.eerrms interpolati9n feeding using positioning data 423
distributed consecutively from the CPU Module. on page 137
5 R Reserved for system use db i
INTERPOLATE y Used by motion program system -
7 FEED JOG operation Move:s the a)fis at the speciﬁe.d speed in the specified 424
direction until the command is canceled. on page 140
8 STEP STEP operation Movgs the speciﬁed.travel distance in the specified 4.2.5
direction at the specified speed. on page 144
: : Sets the zero point in the machine coordinate system 4.2.6
ZSET Zero point settin
9 P 9 and enables the software limit function. on page 148
10 ACC
11 DCC Reserved for system use | Used by motion program system -
12 SCC

B Terminology: Pulse distribution

Pulse distribution means that pulses are distributed to a pulse circuit.

Used in describing motion command operation.
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4.2 Motion Command Details

The following describes the procedure for executing motion commands.

4.2.1 Positioning (POSING)

The POSING command positions the axis to the target position using the specified target position and speed.
Parameters related to acceleration and deceleration are set in advance.

(1) Executing/Operating Procedure
1.

Check to see if all the following conditions are satisfied.

No.

Execution Conditions Confirmation Method

There are no alarms. Both ILOO02 and ILOE04 are 0.

The Servo ON condition. IwO0oo Bitl is ON.

Motion command execution has been completed. Iw0oo8 is 0 and IWOO09 Bit0 is OFF.

2.

Set the following motion setting parameters.

OWIOO03, bits 0 to 3: Speed unit”

OWwWOMOo03, bits 4 to 7: Acceleration unit”
own0ao3s, bits 8 to B: Filter type
owa0ao9, bit 5: Position reference type

OLOO10: Speed reference setting*
OwOO18: Override”

OwO0O19: Bias speed*
OLOMO20: NEAR signal output width

OL[OO36: Straight line acceleration/Acceleration time constant”

OLOO38: Straight line deceleration/Deceleration time constant”
OwOO3A: Filter time constant

* The settings of these parameters can be changed during positioning operation.
+ An override between 0% to 327.67% can be set for the speed reference.

Set the positioning motion command and the target position.
a) The position reference type (OWLOOQO9, bit 5) is set to 0 (Incremental addition mode)

Set the motion command (OWODOO08) to 1, and then add the incremental value to the position reference setting
(OLOO1C) to set the target position.

The positioning operation will starts. ITWODOO08 will be 1 during the positioning.

The bit 3 of IWOOOC will turn ON when the axis approaches the target position.

The bit 1 of IWOOOC will turn ON when the axis reaches the target position and the positioning will complete.

+ The target position can be changed during positioning operation.

+ When the target position is changed so that there is no sufficient deceleration distance or after the new target
position has already been passed, the PO-01 Module decelerates the system to a stop and then repositions
according to the new target position.

b ) The position reference type (OWLOOO09, bit 5) is set to 1 (Absolute mode)

Set the target position in Position reference setting (OLOO1C), and then set the Motion command (OWOO08)
to 1.

Positioning will start. TWLO08 will be 1 during the positioning.

The bit 3 of IWODOOC will turn ON when the axis approaches the target position.

The bit 1 of IWOOOC will turn ON when the axis reaches the target position, and the positioning will complete.

+ The target position can be changed during positioning operation.

+ When the target position is changed so that there is no sufficient deceleration distance or after the new target
position has already been passed, the PO-01 Module decelerates the system to a stop and then repositions
according to the new target position.
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4.2.1 Positioning (POSING)

4. SetOWOMOOS to 0 to execute the NOP motion command to complete the positioning operation.
POSING Operation Pattern

Speed A
Rated speed
100(%) [~=-"""777m e b I N
,/ Speed AN
,/ reference N
’ setting \
/ (oLOo10) AN
Position _
refereLnlé:leI:I s1ett|ng
; = €) Bias speed
’ AN I (owod1t9)
0 >
i ; Time (1)

i Acceleration Deceleration |

1 time constant time constant!
Positioni . i (0LO0O36) (OLDDBFL%
ositioning proximity H H J
(lwOmnooc Bit 3) i i '

Distribution completed T

(lwOmooc Bit 0)

Positioning completed
(lwOmnooc Bit 1)

1]

. 1

B Terminology: Command execution

When a command code is stored in the Motion command (OWOOO08), execution of the motion command corresponding to that
code is started. Used in describing motion command operations.

(2) Holding
Axis travel can be stopped during command execution and then the remaining travel can be restarted. A command is
held by setting the Command pause (OW 09, bit 0) to 1.
+ Set the Command pause (OWODOO09, bit 0) to 1 (ON). The axis will decelerate to a stop.
* When the axis has stopped, the Command hold completed (IW09, bit 1) will turn ON.

* Reset the Command pause (OWDOOO09, bit 0) to 0 (OFF). The command hold status will be cleared and the
remaining portion of the positioning will be restarted.

(3) Aborting
Axis travel can be stopped during command execution and the remaining travel will be canceled by aborting execution
of a command. A command is aborted by setting the Command abort (OWO09, bit 1) to 1 (ON).
+ Set the Command abort (OWODOO09, bit 1) to 1. The axis will decelerate to a stop.

» When the axis is stopped, the remaining travel will be canceled and the Positioning completed (IWOOOC, bit
1) will turn ON.

* The positioning will restart if the Command abort (OWLOO09, bit 1) is reset to 0 (OFF) during abort
processing.

+ This type of operation will also be performed if the motion command is changed during axis movement.
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(4) Related Parameters

[a] Setting Parameters

. Default
Parameter Name Setting Setting
Select the setting unit for OLOO 10 (Speed reference setting).
0: Reft its/
ownamoo3, | Function setting 1 elerence unitsisee 1: 10" reference
Bits 0 to 3 Speed unit 1: 10" reference units/min [n = Number of digits below decimal point (fixed units/min
parameter No. 5)]
2: Percentage (%) of rated speed (1 =0.01%)
OWOOo03, | Function setting 1 Select the setting unit for OLI;| I:l3§ (Straight lir}e acceleratiop/Ac'celeration time
: ) . constant) and OLCIO38 (Straight line deceleration/Deceleration time constant). 1: ms
Bits4 to 7 Acceleration unit
0: Reference units/sz, 1: ms
Set the acceleration/deceleration filter type.
OWI:IDO3, Fynctlon setting 1 0: No filter . . . 0: No filter
Bits8to B | Filter type 1: Exponential acceleration/deceleration filter
2: Moving average filter
owrooos Motion command Set Fo 1 for pobsmomng operatlog. 0
Setting to 0 will abort the operation.
ownoo9 The axis will decelerate to a stop if this bit is set to 1 (ON) during positioning.
Bit 0 ’ | Command pause | The positioning will restart if this bit is set to 0 (OFF) while the axis is in hold status. | 0: Cancel Hold
0: Cancel Hold, 1: Hold
The axis will decelerated to a stop if this bit is set to 1 (ON) during positioning.
0: Cancel Abort, 1: Abort
ownoaoo9, A . .
Bit 1 Command abort | When this bit is reset to 0 (OFF) after deceleration to a stop, the operation depends on | 0: Cancel Abort
the setting of the Position reference type (OWLOOO09, bit 5).
(0: Remains stopped, 1: Restarts positioning to the target position)
Switch the t f positi fi .
ownaanooe9, | Position wiict the type 62 post ¥0.n reference 0: Incremental
. 0: Incremental addition mode, 1: Absolute mode ..
Bit 5 reference type o ) ; addition mode
+ Set this bit before setting the Motion command (OWDOO08) to 1.
oLaooo Spe.ed reference | Specify tlllc': speed for the positioning. . . 3000
setting Set a positive value only. If a negative value is set, an error will occur.
Use this parameter to change the positioning speed without changing the Speed
reference setting (OLOO10). This setting can be changed during operation.
. . 10000
ownn18 | Override Setting range: 0 to 32767 (0% to 327.67%)
. . (100%)
Setting unit: 1 =0.01%
Example: Setting for 50% = 5000
ownOo19 | Bias speed Set the offset value of speed reference. 0
e Set the target position for positioning. This setting can be changed during operation.
Position : . .
oLOO1C ) The meaning of the setting depends on the status of the Position reference type 0
reference setting .
(OwDOOo9, bit 5)
: Set the range in which the Position proximity (IWODOOC, bit 3) turns ON. The
NEAR signal . L .
oLOoo20 output width Position proximity bit will turn ON when the absolute value of the difference between 0
the reference position and the feedback position is less than the value set here.
Straight line
acceleration/
oLOO36 Acceleration time Set the acceleration rate or acceleration time constant for positioning. 0
constant
Straight line
deceleration/ . L o
oLOmO38 Deceleration time Set the deceleration rate or deceleration time constant for positioning. 0
constant
Set the acceleration/deceleration filter time constant. Either exponential acceleration/
OWOO3A Filter time deceleration filter or averaging move filter can be selected in the Function setting 1 0
constant (owaaoo3s).

This parameter is valid when the Positioning completed (IWODOOC, bit 0) is ON (1).
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4.2.1 Positioning (POSING)

[ b ] Monitoring Parameters

Parameter Name Monitor Contents
ILOO02 Warning Stores the most current warning. (bit setting)
ILOOO04 | Alarm Stores the most current alarm. (bit setting)
\WEID08 Motion command Indicates the motion command that is being executed.
response code The response code will be 1 during POSING command execution.
Iwnoo9, | Command Turns ON when abort processing is being performed for POSING command. Turns OFF when
Bit 0 executing flag abort processing has been completed.
IwOnoo9, | Command hold Turns ON when a deceleration to a stop has been completed as the result of setting the
Bit 1 completed Command pause (OWOOO09, bit 0) to 1 during POSING command execution (IWOO08 = 1).
IwO0Oo9, | Command error Turns ON if an error occurs during command execution.
Bit 3 occurrence The axis will decelerate to a stop if it is moving. Turns OFF when another command is executed.
Command
wnooo9, execution Always OFF for POSING command.
Bit 8 completed Use the Positioning completed (IWODOOC, bit 1) to confirm completion of this command.
IWOOOC, | Distribution Turns ON when pulse distribution has been completed for the move command.
Bit 0 completed Turns OFF during execution of the move command.
IwWOOOC, | Positioning . .
Bit 1 completed Turns ON when the Distribution completed (IWODOOC, bit 0) turns ON.
The operation depends on the setting of the NEAR signal output width (setting parameter
e oLOO20).
IwOOO0C, | Positionin o .
Bit 3 proximity 9 OLOO20 =0: Turns ON when Distribution completed (IWOOOC, bit 0) turns ON.
OLOO20 # 0: Turns ON when the current position is in the range of NEAR signal output
width even if pulse distribution has not been completed.

(5) Timing Charts

[a] Normal Execution

OWLIC08=1 (POSING) — —

v

IWOO08=1 (POSING) —
IWLIEI09 Bit 0 (BUSY)

IWwO0o09 Bit 3 (FAIL)

IWO0Oo09 Bit 8 (COMPLETE) ™

IwO0Oo0C Bit 0 (DEN) -
IwO0OocC Bit 1 (POSCOMP) —

[ b] Execution when Aborted

4’

1scan
OowOmos=1 (POSING) ~ — —
OWOIOO09 Bit 1 (ABORT) -
IWOD08=1 (POSING) — L
IBOCI090 (BUSY) ]
IWOICI09 Bit 3 (FAIL)
IWCICI09 Bit 8 (COMPLETE)
IWODOC Bit 0 (DEN) ] —
IWEICIOC Bit 1 (POSCOMP) — —

>

1scan
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[c] Execution when Aborting by Changing the Command

v

ownnoos=1 (POSING) -

IWOD08=1 (POSING) —
IWOIIO09 Bit 0 (BUSY)

IWwOOo09 Bit 3 (FAIL)

IWwO0Oo9 Bit 8 (COMPLETE)

IwOOocC Bit 0 (DEN) ]

|

lwdooc Bit 1 (POSCOMP) —

>
1scan

[d] Command Hold

A4

ownaoos=1 (POSING)

OWI09 Bit 0 (HOLD)

IWOD08=1 (POSING) —
IWOIC09 Bit 0 (BUSY)

IWwO0o9 Bit 1 (HOLDL)

(
W09 Bit 3 (FAIL)
IWOOo09 Bit 8 (COMPLETE) 7171

IwOOoC Bit 0 (DEN) -

IwOOocC Bit 1 (POSCOMP)

|

>
1scan

[ e ] Execution when an Alarm Occurs

\4

ownanoos=1 (POSING) -

IWOO08=1 (POSING) —
IWOICI09 Bit 0 (BUSY)

IWO0Oo09 Bit 3 (FAIL)

Iw0o9 Bit 8 (COMPLETE)

IWOIOC Bit 0 (DEN) —

IwO0OocC Bit 1 (POSCOMP) ——

>«
1scan

T 1T

Alarm
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4.2.2 Zero Point Return (ZRET)

4.2.2 Zero Point Return (ZRET)

When the Zero Point Return command (ZRET) is executed, the axis will return to the zero point of the machine
coordinate system.

The zero point return command is executed using the method selected from 16 methods listed below.

v.

The PO-01 Module is not provided with the function to latch” feedback pulses. lItis necessary to latch
feedback pulses externally for the applications that require repetitive accuracy.

For the zero point return operation that is implemented using the PO-01 Module, the ZERO signal is
detected using the polling software. Therefore, design the circuit to turn ON the ZERO signal for 2 ms or
more so that the PO-01 Module can detect the ZERO signal without fail.

Phase-C pulse detection for the zero point return operations supported by the PO-01 Module is implemented
with hardware. The PO-01 Module requires between 30 ys and 1 ms to detect the phase-C pulse after it is
input. Therefore, the positioning accuracy of zero point returns depends on the speed during the zero point

return.

+ When the PO-01 Module detects the phase-C pulse, the hardware will force pulse output to stop if it is in
progress.

+ The range check for the approach speed and creep speed that are used for the zero point return operation is
performed only at the start of zero point return operation. Do not change the approach speed and creep
speed after the zero point return operation starts.

*

(1) Zero Point Return Methods

In this manual, “latch” means to hold the reference position when a signal is detected.

The following table lists 16 zero point return methods that are supported by the PO-01 Module. Select the best method

for the machine according to the setting parameters.

Refer to the page in the Reference column for details on each method.

Setting
Parameter Name Description Signals Reference
ownOaosc
DEC1 + Applies a 3-step deceleration method onal: bit 82
0 C-phase using the deceleration limit switch DECI signal: PLI or OWLILI05, bit 8 P.88
pulse™! and C-phase pulse. C-phase pulse: DI 0
ZERO ional:
1 : o Uses the ZERO signal. ZERO signal: DI 0 (Latched on ZERO P.90
signal signal.)
DEC1+ Applies a 3-step deceleration method | DECI signal: DI_1 or bit 8 of OWOOO05
2 ZERO using deceleration limit switch and ZERO signal: DI 0 P.88
signal ZERO signal. (Latches by ZERO signal)
C-phase
3 *1 Uses the C-phase pulse. C-phase pulse: DI_0 P.94
pulse
DEC2+ Uses the deceleration limit switch as | DECI signal: DI_1 or bit 8 of OWLI105™2
4 ZERO the zone signals and the ZERO signal | ZERO signal: DI_0 P95
signal as the zero-point signal. (Latches by ZERO signal)
DECI signal: DI_1 or bit 8 of OWOID05"2
DEC1+ Uses the deceleration limit switch Reverse LMT: DI_2 or bit 9 of OWLI05™3
5 LMT+ and two limit signals for zero point | Forward LMT: DI_3 or bit A of P8
ZERO return as the zone signals and the OWOI05™ '
signal ZERO signal as the zero-point signal. | 7ErQ signal: DI 0
(Latches by ZERO signal)
DEC2 + Uses the deceleration limit switch as _— %y
6 C-phase a limit signal and the C-phase pulse DECI signal: PLI or OWLILI05, bit 8 P.103
pulse™! as the zero point signal. C-phase pulse: DI 0
DEC1 + Uses the deceleration limit switch DECI signal: DI_I or OWIIEI0S, bit 87
7 LMT + and the two zero point return limit Reverse LMT: DI 2 or OWOO05, bit 93 P.106
C-phaje signals as limit signals anq theVC- Forward LMT: DI_3 or OWLILI05, bit A**
pulse phase pulse as the zero point signal. C-phase pulse: DI_0
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(cont'd)
Setting
Parameter Name Description Signals Reference
owoOasc
C Pulse Uses the C-phase pulse and reverses | P-OT: DI_3 (Forward LMT is used.)
1 Oniv™! operation when an OT signal is N-OT: DI_2 (Reverse LMT is used.) P.112
y detected. C-phase pulse: DI_0
P-OT & )
12 C-phase Uses the C-phase pulse gnd reverses | P-OT: DI 3 (Forward LMT is used.) P114
pulse*1 operation on the P-OT signal. C-phase pulse: DI _0
P-OT A simple method that uses only the
* -OT: i P.117
13 Only 1 P-OT signal, P-OT: DI_3 (Forward LMT is used.)
HOME LS | Uses the HOME limit switch and the | P-OT: DI_3 (Forward LMT is used.)
14 & C-phase C—pha§e pulse, and reverses N-OT: DI_2 (Reverse LMT is used.) P119
Ise™! operation when an OT signal is HOME LS: DI 0
pu detected. C-phase pulse: DI_0
N-OT & )
16 C-phase Uses the C-phase pulse a.nd reverses | N-OT: DI _2 (Reverse LMT is used.) P123
pulse*1 operation on the N-OT signal. C-phase pulse: DI_0
N-OT A simple method that uses only the
. -OT: i P.126
17 Only 1 N-OT signal. N-OT: DI 2 (Reverse LMT is used.)
INPUT & ) )
18 C-phase Uses the INPUT signal and C-phase | INPUT: OWOOO05, bit B P 128
pulse*1 pulse. C-phase pulse: DI _0
INPUT A simple method that uses only the
. : i P.133
19 Only 1 INPUT signal. INPUT: OWOOO5, bit B

*1. All of the following are required to use this parameter.
PO-01 software version: Version 1.08 or later
MPE720 version: Version 7.21 or later
Board revision: Revision A18 or later

* 2. Make the selection with bit 0 of fixed parameter No. 21 Hardware signal selection 2.

* 3. Make the selection with bit 1 of fixed parameter No. 21 Hardware signal selection 2.

* 4. Make the selection with bit 2 of fixed parameter No. 21 Hardware signal selection 2.
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4.2.2 Zero Point Return (ZRET)

(2) Signals Used in the Zero Point Return Methods

The following table provides details on the signals that are used for zero point returns.

Signal

Polarity

Zero Point Return Methods

point return.

Signal Allocation Description (OwOO3C) That Use the
Name Reversal ;
Signal
Phase C Sup;:orted Us;d as the zero point signal in a zero 0.3.6.7. 11,12, 14, 16, and 18
1 point return.
ZERO General-purpose DI 0 B UsF:d as the zero point signal in a zero 1.2.4,and 5
point return.
HOME LS Supported Used as the decele.ratlon limit switch 14
*2 signal in a zero point return.
Used as the deceleration limit switch 12
signal in a zero point return.
P-OT General-purpose DI 3 _ T as the deceleration Timi h
or OWLICI0S, bit A Use as the dece e.ratlo.n 1m}t switc
signal and zero point signal in a zero 13
point return.
Used as the deceleration limit switch 16
signal in a zero point return.
N-OT General-purpose DI_2 _ h Teration imit switeh
or OWOICIOS, bit 9 Uﬁed as the dece e'ratloln 1m}t switc
signal and zero point signal in a zero 17
point return.
DECA1 Used as the decele.ratlon limit switch 0.2,5 and 7
General-purpose DI_1 | Supported | signal in a zero point return.
or OWOOO5, bit 8 *2 imit si i
DEC2 I.Jse.d asa hm¥t mggal and dece.leratlon 4and 6
limit switch signal in a zero point return.
Reverse General-purpose DI_2 _ Used as a limit signal in a zero point Sand7
LMT or OWOMOO05, bit 9 return.
Forward General-purpose DI_3 _ Used as a limit signal in a zero point Sand7
LMT or OWOMOO05, bit A return.
Used as the deceleration limit switch 18
signal in a zero point return.
INPUT | OwWDIOIOS, bit B - £ e
Used as the zero point signal in a zero 19

*1. The polarity can be reversed with the C pulse input signal polarity selection (fixed parameter 20, bit 1).
* 2. The polarity can be reversed with the Deceleration LS reversal (fixed parameter 1, bit 5).

Execution/Operating Procedure

1. Check to see if all the following conditions are satisfied.

No.

Execution Conditions

Confirmation Method

There are no alarms.

Both ILOO02 and ILOE04 are 0.

The Servo ON condition.

The bit 1 of IBOOO00 is ON.

2. Referto 4.2.2 (7 ) Zero Point Return Methods and Related Parameters on page 88 and set the
required parameters.

3. Set OWOMOO08 to 3 to execute the ZRET motion command.

The zero point return operation will start. IWLOLCI08 will be 3 during the operation.
The bit 5 of IWOMOOC will turn ON when the axis reaches the zero point and zero point return has been
completed.

4. Set OWOMOO8 to 0 to execute the NOP motion command and then complete the zero point return
operation.
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(4) Holding

Holding execution is not possible during zero point return operation. The bit 0 of OWOO09 (Command pause) is
ignored.

(5) Aborting

The zero point return can be canceled by aborting execution of a command. A command is aborted by setting the
Command abort (OWOMOO09, bit 1) to 1.
* Set the Command abort (OWL09, bit 1) to 1. The axis will decelerate to a stop.

* When the axis has decelerated to a stop the remain travel will be canceled and the Positioning completed
(IwWOOO0C, bit 1) will turn ON.

 This type of operation will also be performed if the motion command is changed during axis movement.
(6) Timing Charts
[a] Normal Execution

[ Depends on zero point return method.

v

OWIO08=3 (ZRET) —
IWOD08=3 (ZRET) —
IWOICI09 Bit 0 (BUSY) _
IWOICI09 Bit 3 (FAIL)
IWOICI09 Bit 8 (COMPLETE) ~™ "

IWO0Oo0cC Bit 0 (DEN) -
(

-

IwOnooc Bit 1 (POSCOMP) — I,

>

1scan

IwOOO0C Bit 5 (ZRNC) — —
[ b] Execution when Aborted

I >
oWOmo8=3 (ZRET) - T
ownOmnoo9 Bit1 (ABORT) —ﬁ
IWOO08=3 (ZRET) - L

IWEICI09 Bit 0 (BUSY) —
IWOCI09 Bit 3 (FAIL) —
IWEICI09 Bit 8 (COMPLETE)

IWEOOOC Bit 0 (DEN)
( -

IWwOOocC Bit 1 (POSCOMP) >
1scan
IWODOO0C Bit 5 (ZRNC) |
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[ c] Execution when Aborting by Changing the Command

[
OWIOO08=3 (ZRET) - b
IWLIC08=3 (ZRET) —
IWEICI09 Bit 0 (BUSY) —

IWIIEI09 Bit 3 (FAIL)
IWOOO09 Bit 8 (COMPLETE)
IWOIDOC Bit 0 (DEN) —

lwOnooc Bit 1 (POSCOMP) ——
>
1scan

IwOOoC Bit 5 (ZRNC) ]

|

[ d] Execution when an Alarm Occurs

—
v

OWMOM08=3 (ZRET) = L—*
IWOO08=3 (ZRET) — =
IWOO09 Bit 0 (BUSY) i L
IWOD09 Bit 3 (FAIL) X L
IWOOO09 Bit 8 (COMPLETE) ~t™* / -
IWOOOC Bit 0 (DEN) — —
IWOOOC Bit 1 (POSCOMP)  —— —

IwO0OocC Bit 5 (ZRNC) 1scan

Alarm

(7) Zero Point Return Methods and Related Parameters

This section explains the operation that occurs after starting a zero point return and the parameters that need to be set
before executing the command for each zero point return method.

[a] DEC1 + C-phase Pulse Method (OWOO3C = 0)

v + All of the following are required to use this zero point return method.
PO-01 software version: Ver. 1.08 or later
Board revision: Revision A18 or later
If you attempt to use this method when the above conditions are not met, the following bits will turn ON and
a zero point return will not be executed.
+ ILOOO02 Warning, bit 1 Setting parameter error
+ IWOO09 Motion command status, bit 3 Command error occurrence

B Operation after Zero Point Return Starts

1. The axis starts moving at the speed specified by OLOO10 (Speed reference setting) in the direction
specified by the bit 3 of OWODOO09 (Zero point return direction).

2. When the rising edge of DEC1 signal is detected, the axis will decelerate to the speed specified by
OLOO3E (Approach speed).

3. When the rising edge of the first phase-C pulse after passing the DEC1 signal is detected, the axis will
decelerate to OLOO40 (Creep speed).



4.2 Motion Command Details

4. The axis will move for the distance specified by OLI42 (Zero point return travel distance) from the
reference position where the rising edge of the phase-C pulse was detected and stop. A machine coor-
dinate system will be established with the final stop position as the zero point.

Speed reference
setting (OLOO10)

An immediate stop is
made when the phase-C

Approach speed pulse is detected.

travel distance

If the sign is negative, the axis will move in direction opposite
to the zero point return direction.

i (OLOOS3E)
! Creep speed
| v (oLOIO40)
| f Zero point return
! travel distance (OLOO42)
Start i i Zero point
DECH1 signal i
(DI_1 or OWOOO5, Bit 8) !
Phase-C pulse |_| |_| I_l
(DI_O)
B Parameters to be Set
Parameter Name Setting Default Setting
Zero point return
ownooOsc method 0: DEC1 + C-phase pulse 0
. Zero point return .
ownmoy, bit3 | £P Set the zero point return direction. 0: Reverse rotation
direction
Set the speed to use when starting a zero point return.
Speed reference Only a positive value can be set. A negative value will result in
oLOOd1o : oo . . 3000
setting an error and bit 3 in IWOOO09 (Motion command status) will
change to 1 (Command error occurrence).
Set the approach speed.
Only a positive value can be set. Zero or a negative value will
oLOO3E Approach speed . - : 1000
result in an error and bit 3 in IWOO09 (Motion command
status) will change to 1 (Command error occurrence).
Set the creep speed.
oLO0O40 Creep speed Only a positive value can l?e set. Zero or a negatlve value will 500
result in an error and bit 3 in IWOOO09 (Motion command
status) will change to 1 (Command error occurrence).
Set the zero point return final travel distance.
: If the sign is positive, the axis will move in the zero point
Zero point return ’
oLOm42 P return direction. 0

Fixed parameter
No. 1, bit 5

Deceleration LS
reversal selection

Set whether to reverse or not to reverse the polarity of DI 1
signal that is used as DEC1 signal.

0: Do not reverse.

1: Reverse
Even if you set 1 (Reverse), the Zero point return deceleration
limit switch signal (OWDODOO05, bit 8) will not be reversed.

0: Do not reverse

Fixed parameter
No. 20, bit 1

C pulse input
signal polarity
selection

Select the polarity of the phase-C pulse.
0: Positive logic
1: Negative logic

0: Positive logic

Fixed parameter

Deceleration LS

Select the signal to be used as DECI signal.
0: Use the setting parameter OWODOO03, bit 8

0: Use the setting
parameter

No. 21, bit 0 signal selection I: Use DI 1 signal OWLILIOS bit 8
When the fixed parameter No. 21, bit 0 (Deceleration LS signal
Zero point return selection) is set to 0, the DEC1 signal is input using a ladder
ownOnos, bit 8 | deceleration LS program. 0: OFF
signal (DEC1) 0: OFF
1: ON
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(cont'd)
Parameter Name Setting Default Setting
Select the unit for the settings of OLIO10 (Speed unit
setting), OLOOO3E (Approach speed), and OLOO40 (Creep

speed). 1: 10" reference
0: Reference units/sec units/min

ownanos,

bits 0 to 3 Speed unit

1: 10™ reference units/min
2: Percentage (%) of rated speed

Use this parameter to change the zero point return speed
without changing the Speed reference setting (OLCIO10). Set
the speed as a percentage of the Speed reference setting. This
setting can be changed during operation.
oLOO18 Override Setting range: 0 to 32767 (0% to 327.67%)
Setting unit: = 0.01%
Example: Setting for 50%: 5000

e This parameter is invalid for OLOO3E (Approach

speed) and OLOO40 (Creep speed).

owoo19 Bias speed Set the offset value of speed reference. 0

10000
(100 %)

[b] ZERO Signal Method (OWOOS3C = 1)

v + All of the following are required to use this zero point return method.
PO-01 software version: Version 1.08 or later
Board revision: Revision A18 or later
If you attempt to use this method when the above conditions are not met, the following bits will turn ON and
a zero point return will not be executed.
+ 1LOOO02 Warning, bit 1 Setting parameter error
+ IwO0OO09 Motion command status, bit 3 Command error occurrence

B Operation after Zero Point Return Starts

1. The axis starts moving at the speed specified by OLCIO3E (Approach speed) in the direction specified
by bit 3 of OWLO09 (Zero point return direction).

2. When the rising edge of the ZERO signal is detected, the axis will decelerate to the speed specified by
OoLOO40 (Creep speed).

3. The axis will move for the distance specified by OLI42 (Zero point return travel distance) from the

reference position where the rising edge of the ZERO signal was detected and stop. A machine
coordinate system will be established with the final stop position as the zero point.

+ If a zero point return limit signal is detected during the zero point return operation, either bit 1 (Positive overtravel) or
bit 2 (Negative overtravel) in ILCIO04 (Alarm) will turn ON depending on the travel direction.
The zero point return limit signals are selected in Function selection flag 3 (fixed parameter 3) and Hardware signal
selection 2 (fixed parameter 21).

An immediate stop is
made when the ZERO
Approach speed signal is detected.
(OLOO3E) !

Creep speed
(oLOO40)

Zero point return
travel distance

(oLOO42) Zero point

AT

Start

ZERO signal [
(DI_0)
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B Parameters to be Set

Parameter Name Setting Default Setting
Zero point return .
ownOQOsc method 1: ZERO signal 0
. Zero point return 0: Reverse
ownoQdo9Bit3 | Lt i irecti .
oo i direction Set the zero point return direction. rotation
Set the approach speed.
Only a positive value can be set. Zero or a negative value will result
oLOO3e Approach speed 1000
PP P in an error and bit 3 in IWODO09 (Motion command status) will
change to 1 (Command error occurrence).
Set the creep speed.
Only a positive value can be set. Zero or a negative value will result
oLOno40 Creep speed 500
Psp in an error and bit 3 in IWOO09 (Motion command status) will
change to 1 (Command error occurrence).
Set the zero point return final travel distance.
oLOm42 Zero point return fif thet.51gn is positive, the axis will move in the zero point return o
travel distance trection. , o o ,
If the sign is negative, the axis will move in direction opposite to
the zero point return direction.
Select the speed unit for OLOMO10 (Speed reference setting),
oW OLOO3E (Approach speed), and OLOO40 (Creep speed). .,
8 ooos, Speed unit 0: Reference units/s 1:10 .refefence
bits 0 to 3 o units/min
1: 10™ reference units/min
2: Percentage of rated speed
ownono19 Bias speed Set the offset to the speed reference. 0
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[c] DEC1 + ZERO Signal Method (OWOO3C = 2)

B Operation after Zero Point Return Starts

1.

The axis starts moving at the speed specified by OLOO10 (Speed reference setting) in the direction
specified by bit 3 of OWOOQO9 (Zero point return direction).

When the rising edge of the DEC1 signal is detected, the axis will decelerate to the speed specified by
OLOO3E (Approach speed).

When the rising edge of the ZERO signal is detected after passing the DEC1 signal at the approach
speed, the position will be latched and the axis will decelerate to the speed specified by OLO40
(Creep speed).

The axis will move for the distance specified by OLO42 (Zero point return travel distance) from the

latched position and stop. A machine coordinate system will be established with the final stop position
as the zero point.

Speed reference setting
(oLono10)

Position latched here
on ZERO signal.

Approach speed

(OLOOS3E)

Creep speed

(oLODO40)

Zero point return
travel distance (OLOO42)
Start Zero point
DEC1 signal
(DI_1or 5
owamoos, Bit 8) |—|
ZERO signal

(DI_0)
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B Parameters to be Set

Parameter

Name

Setting

Default Setting

ownonosc

Zero point return
method

2: DEC1 + ZERO signal

0

ownno9 Bit 3

Zero point return
direction

Set the zero point return direction.

0: Reverse
rotation

oLono1o

Speed reference
setting

Set the speed to use when starting a zero point return.

Only a positive value can be set. A negative value will result in an
error and bit 3 in IWODOO09 (Motion command status) will change to
1 (Command error occurrence).

3000

oLOnO3E

Approach speed

Set the approach speed shown in the above figure.

Only a positive value can be set. Zero or a negative value will result
in an error and bit 3 in IWOO09 (Motion command status) will
change to 1 (Command error occurrence).

1000

oLon4o

Creep speed

Set the creep speed shown in the above figure.

Only a positive value can be set. Zero or a negative value will result
in an error and bit 3 in IWOO09 (Motion command status) will
change to 1 (Command error occurrence).

500

oLOO42

Zero point return
travel distance

Set the zero point return final travel distance.
If the sign is positive, the axis will move in the zero point return
direction.
If the sign is negative, the axis will move in direction opposite to
the zero point return direction.

Fixed
parameter
No. 1, bit 5

Deceleration LS
reversal selection

Set whether to reverse the polarity of the DI 1 signal that is used as
the DECI1 signal.

0: Do not reverse.

1: Reverse
Even if you set 1 (Reverse), the Zero point return deceleration limit
switch signal (OWDOOO05, bit 8) will not be reversed.

0: Do not
reverse.

Fixed
parameter
No. 21, bit 0

Deceleration LS
signal selection

Select the signal to be used as the DECI signal.
0: Use setting parameter OWLIOO0S, bit 8
1: Use DI_1

0: Use
ownaanos,
bit 8

ownnos bit 8

Zero point return
deceleration LS
signal (DEC1)

When fixed parameter 21 bit 0 (Deceleration LS signal selection) is
set to 0, the DEC1 signal is input using a ladder program.

0 : OFF
1:0ON

0 : OFF

ownoaoos,
bits 0 to 3

Speed unit

Select the speed unit for OLOO10 (Speed reference setting),
OLOO3E (Approach speed), and OLCOO40 (Creep speed).

0: Reference units/s

1: 10™ reference units/min
2: Percentage of rated speed

1: 10" reference
units/min

oLono18

Override

Use this parameter to change the travel speed without changing
OLOO10 (Speed reference setting). Set the speed as a percentage of
the speed reference setting to output in units of 0.01%. This setting
can be changed during operation.
Setting range: 0 to 32,767 (0% to 327.67%)
Setting unit: 0.01%
Example: Setting to output 50% of speed reference = 5000
* This parameter is invalid for OLOO3E (Approach speed) and
OLOO40 (Creep speed).

10000
(100%)

ownon19

Bias speed

Set the offset to the speed reference.
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[d] C-phase Pulse Method (OWLOO3C = 3)

v + Al of the following are required to use this zero point return method.
PO-01 software version: Version 1.08 or later
Board revision: Revision A18 or later
If you attempt to use this method when the above conditions are not met, the following bits will turn ON and
a zero point return will not be executed.
+ ILOOO02 Warning, bit 1 Setting parameter error
+ IWOOO09 Motion command status, bit 3 Command error occurrence

1. The axis starts moving at the speed specified by OLOOS3E (Approach speed) in the direction specified
by bit 3 of OWLIOO09 (Zero point return direction).

2. When the rising edge of the phase-C pulse is detected, the reference position will be latched and the
axis will decelerate to the speed specified by OL40 (Creep speed).

3. The axis will move for the distance specified by OLO42 (Zero point return travel distance) from the

latched position and stop. A machine coordinate system will be established with the final stop position
as the zero point.

+ If a zero point return limit signal is detected during the zero point return operation, either bit 1 (Positive overtravel) or
bit 2 (Negative overtravel) in ILCICJ04 (Alarm) will turn ON depending on the travel direction.
The zero point return limit signals are selected in Function selection flag 3 (fixed parameter 3) and Hardware signal
selection 2 (fixed parameter 21).

An immediate stop is
made when the phase-C

Approach speed pulse is detected.
(OLOO3E) !
Creep speed
v (OLOO40)

f Zero point return travel distance

A4
Start (OLxx42) Zero point

Phase-C pulse |_|
(DI_0)
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B Parameters to be Sett

Parameter Name Setting Default Setting
Zero point return
ownOOsc method 3: C-phase pulse 0
. Zero point return . L 0: Reverse

ownno9 Bit 3 direction Set the zero point return direction. rotation
Set the approach speed.
Only a positive value can be set. Zero or a negative value will result

oLOO3E Approach speed 1000

PP P in an error and bit 3 in IWLJ09 (Motion command status) will

change to 1 (Command error occurrence).
Set the creep speed.

oLOO40 Creep speed Zero ora negative value w111. result in an error and bit 3 in IWOO09 500
(Motion command status) will change to 1 (Command error occur-
rence).

Set the zero point return final travel distance.

Zero point return If the sign is positive, the axis will move in the zero point return

oLon42 travel distance dlrecno.n‘ . . L o . 0

If the sign is negative, the axis will move in direction opposite to

the zero point return direction.
Fixed C pulse input Select the polarity of the phase-C pulse.
parameter signal polarity 0: Positive logic 0: Positive logic
No. 20, bit 1 selection 1: Negative logic

Select the speed unit for OLCIO3E (Approach speed) and OLLCIC140
. (Creep speed). .

OWDLIL03, bits Speed unit 0: Reference units/s 110 .refer.ence
Oto3 o units/min

1: 10™ reference units/min

2: Percentage of rated speed
ownon19 Bias speed Set the offset to the speed reference. 0

[ e ] DEC2+ ZERO Signal (OWODO3C = 4)

v + With this method, the machine position is detected by ON/OFF status of DEC2 signal to return the machine
automatically. The zero point return operation is always performed under the same condition.

B Operation after Zero Point Return Starts When the Zero Point Return Start Position is in the High
Zone

1. The axis starts moving in forward direction at the speed specified by OLOO10 (Speed reference
setting)

2. When the falling edge of DEC2 signal is detected, the axis will decelerate to a stop.

3. Atfter deceleration to a stop, the axis will start moving in reverse direction at the speed specified by
OLOO3E (Approach speed).

4. When the rising edge of DEC2 signal is detected, the axis will decelerate to a stop.

5. Atfter deceleration to a stop, the axis will start moving in forward direction at the speed specified by
OLO0O40 (Creep speed).

6. After the falling edge of DEC2 signal is detected, the axis position will be latched at the rising edge of
ZERO signal.
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7. The axis will move for the distance specified by OLO42 (Zero point return travel distance) from the
latched position and stop. When the positioning is completed, a machine coordinate system will be

established with the final stop position as the zero point.

High zone

Speed reference setting

Low zone

An immediate stop is
made when the ZERO

(oLon1o) signal is detected.

Creep speed
3 (oLOm40)

; Zero point return

Bias speed : travel distance
(ownono19) :  / (oLOO42)
Start P End
Approach speed
(OLOOS3E)
DEC?2 signal l
(DI_1 or OWOOOS5 Bit 8)
ZERO signal m
(DI_0)

B Operation after Zero Point Return Starts When the Zero Point Return Start Position is in the Low
Zone

1. The axis starts moving in reverse direction at the speed specified by OLOO3E.
2. When the rising edge of DEC2 signal is detected, the axis will decelerate to a stop.

3. After deceleration to a stop, the axis will move in forward direction at the speed specified by OLLI[140
(Creep speed).

4. When the falling edge of DEC2 signal is detected, the axis position will be latched at the rising edge of
ZERO signal.

5. The axis will move for the distance specified by OLI42 (Zero point return travel distance) from the

latched position and stop. When the positioning is completed, a machine coordinate system will be
established with the final stop position as the zero point.

High zone Low zone An immediate stop is
made when the ZERO
signal is detected.

Creep speed
(oLOmO40)
/ Zero point return
travel distance
 / (OLOO42)
: Start End
i Approach speed
DEC?2 signal : :  (OLOOSE)
(DI_1 or OWOOO05 Bit 8) ’
ZERO signal m
(DI_0)
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B Parameters to be Set

Parameter

Name

Setting

Default Setting

ownOnosc

Zero point return
method

4: DEC2 + ZERO signal

0

oLono1o

Speed reference
setting

Set the speed to use when starting a zero point return.

Only a positive value can be set. A negative value will
result in an error and bit 3 in IWOO09 (Motion com-
mand status) will change to 1 (Command error occur-

rence).

3000

oLOOs3E

Approach speed

Set the approach speed.

Only a positive value can be set. Zero or a negative
value will result in an error and bit 3 in IWOIO09
(Motion command status) will change to 1 (Command
error occurrence).

1000

oLOn4o

Creep speed

Set the creep speed.

Only a positive value can be set. Zero or a negative
value will result in an error and bit 3 in IWOO09
(Motion command status) will change to 1 (Command
error occurrence).

500

oLOono42

Zero point return
travel distance

Set the zero point return final travel distance.
If the sign is positive, the axis will move in the zero
point return direction.
If the sign is negative, the axis will move in direction
opposite to the zero point return direction.

Fixed parameter
No. 1, bit 5

Deceleration LS
reversal selection

Set whether to reverse the polarity of the DI_1 signal
that is used as the DEC2 signal.

0: Do not reverse.

1: Reverse
Even if you set 1 (Reverse), the Zero point return
deceleration limit switch signal (OWDOO05, bit 8) will
not be reversed.

0: Do not reverse

Fixed parameter

Deceleration LS

Select the signal to be used as DEC2 signal.
0: Use setting parameter OWLI05, bit 8

0: Use OWOOO05, bit 8

No. 21, bit 0 signal selection ;
1: DI 1 signal
When the fixed parameter No. 21 bit 0 (Deceleration
Zero point return LS signal selection) is set to 0, the DEC1 signal is input
ownanQos, bit 8 | deceleration LS using a ladder program. 0: OFF
signal (DEC1) 0: OFF
1: ON
Select the unit for the settings of OLOO10 (Speed ref-
erence setting), OLOO3E (Approach speed), and
ownomos, . OLOO40 (Creep speed). R ) )
bits 0 to 3 Speed unit 0: Reference unis/sec 1: 10" reference units/min
1: 10" reference units/min
2: Percentage (%) of rated speed
Use this parameter to change the zero point return
speed without changing the Speed reference setting
(OLOMO10). Set the speed as a percentage of the Speed
Reference Setting. This setting can be changed during
. operation. 10000
oLoo1s Override Setting range: 0 to 32767 (0% to 327.67%) (100 %)
Setting unit: 0.01%
Example: Setting for 50%: 5000
* This parameter is invalid for OLOO3E
(Approach speed) and OLOOA40 (Creep speed).
ownono19 Bias speed Set the offset value of speed reference. 0
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[f] DEC1+ LMT+ZERO Signal (OWOO3C = 5)

v + With this method, the machine position is detected by ON/OFF status of DEC1, reverse LMT, and forward

LMT signals to return the machine automatically. The zero point return operation is always performed under
the same condition.

+ Set the start position for the zero point return to one of the zones shown below (zone A to zone E). If you
attempt to use this method when the starting position is in any other area, the following bits will turn ON and
a zero point return will not be executed.
+ ILOOO02 Warning, bit 1 Setting parameter error
+ 1WOOO09 Motion command status, bit 3 Command error occurrence

B Operation after Zero Point Return Starts When the Zero Point Return Start Position is in Zone A

1.

The axis starts moving in forward direction at the speed specified by OLOO10 (Speed reference
setting).

When the falling edge of DEC1 signal is detected, the axis will decelerate to a stop.

After deceleration to a stop, the axis will move in reverse direction at the speed specified by OLOO3E
(Approach speed).

When the rising edge of DEC1 signal is detected, the axis will decelerate to a stop.

After deceleration to a stop, the axis will move in forward direction at the speed specified by OLO40
(Creep speed).

After detecting the falling edge of DECA1, the axis position will be latched at the rising edge of ZERO
signal.

The axis will move for the distance specified by OLO42 (Zero point return travel distance) from the
latched position and stop. After positioning is completed, a machine coordinate system will be estab-
lished with the final stop position as the zero point

Zone A Zone B iZone C Zone D Zone E
Speed reference sehing The position is
(oLono10) : latched
‘ at rising edge of '
h ZERO signal !
i Creep speed
i (OLOO40)

Zero point return -

: travel distance

3 (oLOomo42)

Start Zero point
Approach speed
(OLOOSE)
DEC1 signal -
(DI_1 or OWOOO5 Bit 8)
Reverse LMT signal : :
(DI_2 or OWOMOO5 Bit 9) 4’ } 3 : ; 1
Forward LMT signal : : : i :
(DI_3 or OWOOO05 Bit A) ; ; 3 § 17
ZERO signal § § 1

(DI_0)
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B Operation after Zero Point Return Starts When the Zero Point Return Start Position is in Zone B

1.
2.

The axis starts moving in reverse direction at the speed specified by OLOO3E (Approach speed).
When the falling edge of reverse LMT signal is detected, the axis will decelerate to a stop.

After deceleration to a stop, the axis will move in forward direction at the speed specified by OLOO10
(Speed reference setting).

When the falling edge of DEC1 is detected, the axis will decelerate to a stop.

After deceleration to a stop, the axis will move in reverse direction at the speed specified by OLOO3E
(Approach speed).

When the rising edge of DEC1 signal is detected, the axis will decelerate to a stop.

After deceleration to a stop, the axis will move in forward direction at the speed specified by OLOO40
(Creep speed).

After detecting the falling edge of DEC1 signal, the axis position will be latched at the rising edge of
ZERO signal.

The axis will move for the distance specified by OL42 (Zero point return travel distance) from the
latched position and stop. After positioning is completed, a machine coordinate system will be estab-
lished with the final stop position as the zero point.

Zone A Zone B Zone C Zone D Zone E

Speed reference setting The position is
: latched
(OLDD10) i at rising edge of
™ ZERO signal

Creep speed
i (oLOO40)

‘ Zero pointréturn
: travel distance
§ (oLOm42)

Start |

\<_prroach speed

Zero point
‘ i Approach speed
(OLOO3E) | : (OLOO3E)
DEC1 signal : j ! ‘
(DI_1 or OWOOO5 Bit 8) ‘
Reverse LMT signal . : ;
(DI_2 or OWLICIO5 Bit 9) 4§ ; § ; 3 :
Forward LMT signal : : : i :
(DI_3 or OWIO5 BitA) : § § : § ii
ZERO signal } ; 1 | |

(DI_0)
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B Operation after Zero Point Return Starts When the Zero Point Return Start Position is in Zone C

1.
2.

The axis starts moving in reverse direction at the speed specified by OLO40 (Creep speed).
When the rising edge of DEC1 signal is detected, the axis will decelerate to a stop.
When the falling edge of reserve LMT signal is detected, the axis will decelerate to a stop.

After deceleration to a stop, the axis will move in forward direction at the speed specified by OLOO40
(Creep speed).

After detecting the falling edge of DEC1 signal, the axis position will be latched at the rising edge of
ZERO signal.

The axis will move for the distance specified by OL42 (Zero point return travel distance) from the
latched position and stop. After positioning is completed, a machine coordinate system will be
established with the final stop position as the zero point.

Zone A Zone B Zone C Zone D Zone E

The position is ‘
latched at rising
:idggneaffZERo i Creep speed

§ { (OLODO40)

: V4 Zero point return o

: i travel distance

; ; (oLoo42)

Start Zero point

Créep speed
(oLOO40)

DEC1 signal
(DI_1 or OWOOO05 Bit 8) *

Reverse LMT signal . :
(DI_2 or OWOOO05 Bt 9) 4}
Forward LMT signal ‘

(DI_3 or OWLICIO5 Bit A) ' § P ; l—

ZERO signal : : T
(DI_0) :

B Operation after Zero Point Return Starts When the Zero Point Return Start Position is in Zone D

1.
2.

The axis starts moving in reverse direction at the speed specified by OLOO3E (Approach speed).
When the rising edge of DEC1 signal is detected, the axis will decelerate to a stop.

After deceleration to a stop, the axis will move in forward direction at the speed specified by OLI40
(Creep speed).

After detection the falling edge of DEC1 signal, the position will be latched at the rising edge of ZERO
signal.



4.2 Motion Command Details

5.

The axis will move for the distance specified by OLO42 (Zero point return travel distance) from the
latched position and stop. After positioning is completed, a machine coordinate system will be estab-
lished with the final stop position as the zero point.

Zone A ! Zone B ! Zone C ! Zone D ! ZoneE

The position is

latched at rising

edge of ZERO

signal Creep speed

(oLOO40)

Zero point return :
travel distance ! :
(oLoo42) | |

i Zero p(y Start |

\

‘ Creep speed
(oLO0O40)

DEC1 signal - § i
(DI_1 or OWCICIO5 Bit 8) ;

Reverse LMT signal : ;
(DI_2 or OWOOO5 Bit 9) 4,

Forward LMT signal

(DI_3 or OWLICIO5 Bit A) ' ; § § § 17

ZERO signal f f 1
(DI_0) :

B Operation after Zero Point Return Starts When the Zero Point Return Start Position is in Zone E

1.
2.

The axis starts moving in reverse direction at the speed specified by OLOO3E (Approach speed).
When the rising edge of DEC1 signal is detected, the axis will decelerate to a stop.

After deceleration to a stop, the axis will move in forward direction at the speed specified by OLOO40
(Creep speed).

After detecting the falling edge of DEC1 signal, the axis position will be latched at the rising edge of
ZERO signal.

The axis will move for the distance specified by OL42 (Zero point return travel distance) from the
latched position and stop. After positioning is completed, a machine coordinate system will be estab-
lished with the final stop position as the zero point.

Zone A Zone B Zone C Zone D Zone E

The position is

latched at rising

edge of ZERO

signal Creep speed

(oLOm40)

Zero point return;

travel distance : :

(oLoo42) :
Zero point / Start

: : Creep speed :
: : ; oLOo4o :
DEC1 signal - ; ; : ( ) ;
(DI_1 or OWOOO05 Bit 8) : : :

Reverse LMT signal . :
(DI_2 or OWOOO05 Bit 9) 4} : : : : '
Forward LMT signal i |
(DI_3 or OWOOO5 Bit A) : ' : : ‘ ;

ZERO signal f f [
(DI_0) : :
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4 Motion Commands

4.2.2 Zero Point Return (ZRET)

B Parameters to be Set
Parameter Name Setting Default Setting
Zero point return
ownoosc methg ; 5: DEC1 + LMT + ZERO signal 0
Set the speed to use when starting a zero point return.
oLOo10 Speed reference Only a positive value can be set. A negative value will result in an 3000
setting error and bit 3 in IWODO09 (Motion command status) will change
to 1 (Command error occurrence).
Set the approach speed.
Only a positive value can be set. A negative value will result in an
oLOO3E Approach speed 1000
PP P error and bit 3 in IWODOO09 (Motion command status) will change
to 1 (Command error occurrence).
Set the creep speed.
Only a positive value can be set. A negative value will result in an
oLOo4o0 Creep speed 500
psp error and bit 3 in IWODOO09 (Motion command status) will change
to 1 (Command error occurrence).
Set the zero point return final travel distance.
. If the sign is positive, the axis will move in the zero point return
oLOm42 Zero point retum | 4. ection. 0
travel distance o ) o o .
If the sign is negative, the axis will move in direction opposite to
the zero point return direction.
Set whether to reverse the polarity of the DI_1 signal that is used
Fixed as the DEC1 signal.
:'Zmeter Deceleration LS 0: Do not reverse. 0 Do not reverse
Eo 1 bit5 reversal selection 1: Reverse ’
' Even if you set 1 (Reverse), the Zero point return deceleration
limit switch signal (OWDOOO05, bit 8) will not be reversed.
Fixed Deceleration LS Select the s1gnal to be used as DEC1 s1gr.1al. 0: Use OWCICI0S,
parameter signal selection 0: Use setting parameter OWLO05, bit 8 bit 8
No. 21, bit 0 1: DI_1 signal
Fixed Zero point return Select the signal to be used as the reverse LMT. 0: Use OWDILI05
parameter reverse limit signal 0: Use setting parameter OWLI105, bit 9 ' bit 9 ’
No. 21, bit 1 selection 1: Use DI 2
Fixed Zero point return| Select the signal to be used as the forward LMT. 0: Use OWEICI05
parameter forward limit signal |  0: Use setting parameter OWLILIO05, bit A ’ bit A ’
No. 21, bit 2 selection 1: Use DI 3
Zero point return When the fixed parameter No. 21 bit 0 (Deceleration LS signal
gWDEI05, bit deceleration LS selection) is set to 0, the DEC1 signal is input using a ladder 0: OFF
signal (DEC1) program.
0: OFF, 1: ON
Select the unit for the settings of OLO10 (Speed reference
setting), OLOOO3E (Approach speed), and OLOO40 (Creep
ownnoos, . speed). 1: 10" reference
bits 0 to 3 Speed unit 0: Reference units/sec units/min
1: 10" reference units/min
2: Percentage (%) of rated speed
Use this parameter to changed the zero point return speed without
changing the Speed reference setting (OLCIO10). Set the speed as
a percentage of the Speed Reference Setting. This setting can be
changed during operation. 10000
oLOO18 Override Setting range: 0 to 32767 (0% to 327.67%) 100 %
Setting unit: 0.01% ( 0)
Example: Setting for 50%: 5000
* This parameter is invalid for OLOO3E (Approach speed)
and OLOO40 (Creep speed).
ownoo19 Bias speed Set the offset value of speed reference. 0




4.2 Motion Command Details

[g] DEC2 + C-phase Pulse Method (OWOO3C = 6)

v + Al of the following are required to use this zero point return method.
PO-01 software version: Version 1.08 or later
Board revision: Revision A18 or later
If you attempt to use this method when the above conditions are not met, the following bits will turn ON and
a zero point return will not be executed.
+ 1LOOO02 Warning, bit 1 Setting parameter error
+ w0009 Motion command status, bit 3 Command error occurrence

+ With this method, the machine position is detected from the ON/OFF status of the DEC2 signal and then the
axis is automatically returned to perform a zero point return under the same conditions each time.

B Operation after Zero Point Return Starts When the Zero Point Return Start Position is in the High
Zone

1. The axis starts moving in the positive direction at the speed specified by OLC10 (Speed reference
setting).

2. When the falling edge of the DEC2 signal is detected, the axis will decelerate to a stop.

3. After decelerating to a stop, the axis will start moving in the negative direction at the speed specified by
OLOO3E (Approach speed).

4. When the rising edge of the DEC2 signal is detected, the axis will decelerate to a stop.

5. Atfter decelerating to a stop, the axis will start moving in the negative direction at the speed specified by
OLO0O40 (Creep speed).

6. After the falling edge of the DEC2 signal is detected, the axis position will be latched on the first rising
edge of phase-C pulse.

7. The axis will move for the distance specified by OLLI42 (Zero point return travel distance) from the
latched position and stop. A machine coordinate system will be established with the final stop position
as the zero point.

High zone I Low zone
| - - -
. 1 An immediate stop is
Speed (rgflfelgeaﬁ%)settlng | made when the phase-C
| pulse is detected.
Creep speed
(OLOO40)
Bias speed Zero point return
(ownoa19) travel distance

Start Zero point

pproach speed
(OLOO3E)

DEC?2 signal |
(DI_1 or OWLICIO5, Bit 8) - |
|

Phase-C pulse [

(DI_0)
|
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4 Motion Commands

4.2.2 Zero Point Return (ZRET)

B Operation after Zero Point Return Starts When the Zero Point Return Start Position is in the Low
Zone

1. The axis starts moving in the negative direction at the speed specified by OLCC3E (Approach speed).
2. When the rising edge of the DEC2 signal is detected, the axis will decelerate to a stop.

3. After decelerating to a stop, the axis will start moving in the negative direction at the speed specified by
OoLOO40 (Creep speed).

4. After the falling edge of the DEC2 signal is detected, the axis position will be latched on the first rising
edge of phase-C pulse.

5. The axis will move for the distance specified by OL1[042 (Zero point return travel distance) from the
latched position and stop. A machine coordinate system will be established with the final stop position
as the zero point.

An immediate stop is
made when the phase-C
pulse is detected.

High zone Creep speed Low zone
(OLOI040)

/_ Zero point return \1
\ 2

travel distance
®

/Start Zerovpoint

Approach speed
DEC2 signal (OLOOS3E)
(DI_1 or OWODOO05, Bit 8)

A

Phase-C pulse M I 1
(DI_0)
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4.2 Motion Command Details

B Parameters to be Set

Parameter Name Setting Default Setting
Zero point return
ownonac method 6: DEC2 + C-phase pulse 0
Set the speed to use when starting a zero point return.
oLoo1o Speed reference | Only a positive value can be set. A negative value will result in an 3000
setting error and bit 3 in IWOO09 (Motion command status) will change to
1 (Command error occurrence).
Set the approach speed.
Only a positive value can be set. Zero or a negative value will result
oLOO3E Approach speed 1000
PP P in an error and bit 3 in IWODO09 (Motion command status) will
change to 1 (Command error occurrence).
Set the creep speed.
Only a positive value can be set. Zero or a negative value will result
oLOOo4o0 Creep speed 500
Psp in an error and bit 3 in IWODO09 (Motion command status) will
change to 1 (Command error occurrence).
Set the zero point return final travel distance.
oLOm42 Zero point return fif the.sign is positive, the axis will move in the zero point return .
travel distance frection.
If the sign is negative, the axis will move in direction opposite to
the zero point return direction.
Fixed C pulse input Select the polarity of the phase-C pulse.
parameter signal polarity 0: Positive logic 0: Positive logic
No. 20, bit 1 selection 1: Negative logic
F;xr:l(:n tor Deceleration LS Sei)elcltj the 51g.nal to be used gsV:]hS EISSCZb.s%naI. 0: Use
P . signal selection + Use setting parameter » bit ownanos, bit 8
No. 21, bit 0 1: Use DI 1
Set whether to reverse the polarity of the DI_1 signal that is used as
. the DEC?2 signal.
Fixed Deceleration LS 0: Do not 0: Do not
parameter . : Do not reverse. :
No. 1. bit 5 reversal selection 1: Reverse reverse.
' Even if you set 1 (Reverse), the Zero point return deceleration limit
switch signal (OWODOO05, bit 8) will not be reversed.
. When fixed parameter 21 bit 0 (Deceleration LS signal selection) is
Zero point return set to 0, the DECI signal is input using a ladder program
OWIDIDOS, bit 8 | deceleration LS 0: OB g putusing progra. 0: OFF
signal (DEC2) ’
1: ON
Select the speed unit for OLOOI10 (Speed reference setting),
OLOO3E (Approach speed), and OLOOA40 (Creep speed).
. 1
O.WDDOS' Speed unit 0: Reference units/s 1:10 Vrefer.ence
bits 0 to 3 N . . units/min
1: 10" reference units/min
2: Percentage of rated speed
Use this parameter to change the travel speed without changing
OLOO10 (Speed reference setting). Set the speed as a percentage of
the speed reference setting to output in units of 0.01%. This setting
can be changed during operation.
ownon18 Override Setting range: 0 to 32,767 (0% to 327.67%) 10000 (100%)
Setting unit: 0.01%
Example: Setting to output 50% of speed reference = 5000
* This parameter is invalid for OLOOO3E (Approach speed) and
OLOO40 (Creep speed).
ownoao19 Bias speed Set the offset to the speed reference. 0
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4 Motion Commands

4.2.2 Zero Point Return (ZRET)

[h] DEC1 + LMT + C-phase Pulse Method (OWOO3C =7)

v + Al of the following are required to use this zero point return method.

PO-01 software version: Version 1.08 or later
Board revision: Revision A18 or later
If you attempt to use this method when the above conditions are not met, the following bits will turn ON and
a zero point return will not be executed.
+ ILOOO02 Warning, bit 1 Setting parameter error
+ IWwOOO09 Motion command status, bit 3 Command error occurrence

+ With this method, the machine position is detected from the ON/OFF status of the DEC1 signal, reverse LMT
signal, and forward LMT signal, and then the axis is automatically returned to perform a zero point return
under the same conditions each time.

+ Set the start position for the zero point return to one of the zones shown below (zone A to zone E). If you
attempt to use this method when the starting position is in any other area, the following bits will turn ON and
a zero point return will not be executed.
+ ILOOO02 Warning, bit 1 Setting parameter error
+ 1WOOO09 Motion command status, bit 3 Command error occurrence

M Operation after Zero Point Return Starts When the Zero Point Return Start Position is in Zone A

1.

106

The axis starts moving in the positive direction at the speed specified by OLOO10 (Speed reference
setting).

When the falling edge of the DEC1 signal is detected, the axis will decelerate to a stop.

After decelerating to a stop, the axis will start moving in the negative direction at the speed specified by
OLOO3E (Approach speed).

When the rising edge of the DEC1 signal is detected, the axis will decelerate to a stop.

After decelerating to a stop, the axis will start moving in the negative direction at the speed specified by
OLOO40 (Creep speed).

After the falling edge of the DEC1 signal is detected, the axis position will be latched on the first rising
edge of phase-C pulse.

The axis will move for the distance specified by OLOO42 (Zero point return travel distance) from the
latched position and stop. A machine coordinate system will be established with the final stop position
as the zero point.

Zone A ZoneB ! Zone C I Zone D

|
iSpeed reference |
, setting (OLOO10) .

Zone E

An immediate stop is
made when the phase-C
pulse is detected.

Creep speed)
| (OLOIC140)

. Zero point return
IR 2 travel distance

|
|
|
|
|
|
|
oy | Zeropoint |
|
|
|
t
|
|
i

Start
o |

. | Approach speed!
| | (OLOO3E) |

DEC1 signal : v I

(DI_1 or OWEICI05, Bit 8) ! f T
Reverse LMT signal | I
(DI_2 or OWOOO5, Bit 9) —l
Forward LMT signal [
(DI_3 or OWOOO5, Bit A)

|
|
? |
|
|
|

i
Phase-C pulse ' n I
(DI_0) |



4.2 Motion Command Details

B Operation after Zero Point Return Starts When the Zero Point Return Start Position is in Zone B

1. The axis starts moving in the negative direction at the speed specified by OLOO3E (Approach speed).

2. When the falling edge of the reverse LMT signal is detected, the axis will decelerate to a stop.

3. After decelerating to a stop, the axis will start moving in the positive direction at the speed specified by

OoLOO10 (Speed reference setting).

4. When the falling edge of the DEC1 signal is detected, the axis will decelerate to a stop.

5. After decelerating to a stop, the axis will start moving in the negative direction at the speed specified by

OLOO3E (Approach speed).

6. When the rising edge of the DEC1 signal is detected, the axis will decelerate to a stop.

7. Atfter decelerating to a stop, the axis will start moving in the negative direction at the speed specified by

OLO0O40 (Creep speed).

8. Atter the falling edge of the DEC1 signal is detected, the axis position will be latched on the first rising

edge of phase-C pulse.

9. The axis will move for the distance specified by OLI42 (Zero point return travel distance) from the
latched position and stops. A machine coordinate system will be established with the final stop position

as the zero point.

Zone A I Zone B | Zone C I ZoneD | ZoneE
| Speed reference _ _ - |
'setting (OLOIEI1Q) : | An immediate stop is
| made when the phase-C |
i I pulse is detected. | i
{ | Creep speed | |
1 | (OLO40) :
| - |
| ! Zero point return
|  Start |y travel distance |
| . | Zeropoint |
| I | |
| |
Approach speed { - | Approach speed -
(oLOO3E) | I I (oLoosg) ! !
|
| | | |
DEC1 signal | | 1
(DI_1 or OWOOOS5, Bit 8) | I—I—| |
Reverse LMT signal | | 1 t ]
(DI_2 or OWOOO5, Bit 9) | ! |
Forward LMT signal I :
c
|

|
(DI_3 or OWLILIO5, Bit A) !
[

Phase-C pulse [
(DI_0) |
|

|
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4 Motion Commands

4.2.2 Zero Point Return (ZRET)

B Operation after Zero Point Return Starts When the Zero Point Return Start Position is in Zone C

1.
2.

The axis starts moving in the negative direction at the speed specified by OLOO40 (Creep speed).
When the rising edge of the DEC1 signal is detected, the axis will decelerate to a stop.

After decelerating to a stop, the axis will start moving in the negative direction at the speed specified by
OoLOO40 (Creep speed).

After the falling edge of the DEC1 signal is detected, the axis position will be latched on the first rising
edge of phase-C pulse.

The axis will move for the distance specified by OL42 (Zero point return travel distance) from the
latched position and stop. A machine coordinate system will be established with the final stop position
as the zero point.

(DI_3 or OWCICIO5, Bit A) !
|

Phase-C pulse . n-

(Do) :

Zone A ' Zone B ' Zone C ' Zone D I ZoneE
| | |
An (ijzmediate stop is | |
made when the phase-C Citeae aaead |

pulsk is detected. (OLEE&O) ] |

I [ Zero point return I

| [ travel distance |

| | | Start | Zero-point |

| Creep speed | | I I
DEC1 signal I (OLOD40) | | I I ]

(DI_1 or OWOOO5, Bit 8) I I—!—| |
Reverse LMT signal I t I t ]

(DI_2 or OWOMOO5, Bit 9) | I : |
Forward LMT signal | Tl |

| B

[



4.2 Motion Command Details

B Operation after Zero Point Return Starts When the Zero Point Return Start Position is in Zone D

1. The axis starts moving in the negative direction at the speed specified by OLOO3E (Approach speed).
2. When the rising edge of the DEC1 signal is detected, the axis will decelerate to a stop.

3. After decelerating to a stop, the axis will start moving in the negative direction at the speed
specified by OLOO40 (Creep speed).

4. After the falling edge of the DEC1 signal is detected, the axis position will be latched on the first rising
edge of phase-C pulse.

5. The axis will move for the distance specified by OLII42 (Zero point return travel distance) from the
latched position and stop. A machine coordinate system will be established with the final stop position
as the zero point.

Zone A I Zone B I Zone C I Zone D | Zone E
| | |
An immediate stop is I |
made when the phase-C ]
pulse is detected. %gﬁ%g)fg)dl |
I . Zero point return I
| | travel distance Start |
| [ | Zero point |
| | : | |
. ! o ;Approach speed ] I
DEC1 signal t i (oLOO3E) | ¥ 1
(DI_1 or OWOOOS5, Bit 8) I C I |
Reverse LMT signal | T ]
(DI_2 or OWLIO5, Bit 9) 4| - [ |
Forward LMT signal } —t t | |
(DI_3 or OWOOOS5, Bit A) | P I |
o | !
Phase-C pulse 'n n_'n I I
(DI_o)y | | | |
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4 Motion Commands

4.2.2 Zero Point Return (ZRET)

B Operation after Zero Point Return Starts When the Zero Point Return Start Position is in Zone E

1.
2.

The axis starts moving in the negative direction at the speed specified by OLOO3E (Approach speed).
When the rising edge of the DEC1 signal is detected, the axis will decelerate to a stop.

After decelerating to a stop, the axis will start moving in the negative direction at the speed specified by
OoLOO40 (Creep speed).

After the falling edge of the DEC1 signal is detected, the axis position will be latched on the first rising
edge of phase-C pulse.

The axis will move for the distance specified by OL42 (Zero point return travel distance) from the
latched position and stop. A machine coordinate system will be established with the final stop position
as the zero point.

Zone A I Zone B I Zone C I Zone D ' ZoneE
| | | |
An immediate stop is I I
made when the phase-C c d:
pulse is detected. (gfgsnpfg) | |
! . Zero point return I
| | travel distance | Stﬁrt
| [ | Zero'point |
| | : | |
. ! . pproach speed - ]
DEC1 signal f i (oLOO3E) | f 1
(DI_1 or OWOOO05, Bit 8) | o | I
Reverse LMT signal | T ]
(DI_2 or OWODOO05, Bit 9) 4' | | ! |
Forward LMT signal } — } | |
(DI_3 or OWOOO5, Bit A) | P | I
. | P
Phase-C pulse 'n n_!'n I I
| | |

(DI_0)



4.2 Motion Command Details

B Parameters to be Set

Parameter Name Setting Default Setting
Zero point return
ownOn3c method 7: DEC1 + LMT + C-phase pulse 0
Set the speed to use when starting a zero point return.
oLOo10 Speed reference | Only a positive value can be set. A negative value will result in an 3000
setting error and bit 3 in IWOO09 (Motion command status) will change to
1 (Command error occurrence).
Set the approach speed.
oLOO3E Approach speed iny a positive V'all,l? can be set. Zero ora negative value will Tesult 1000
in an error and bit 3 in IWOO09 (Motion command status) will
change to 1 (Command error occurrence).
Set the creep speed.
oLO0O40 Creep speed iny a positive V'alue': can be set. Zero ora negative value will result 500
in an error and bit 3 in IWOO09 (Motion command status) will
change to 1 (Command error occurrence).
Set the zero point return final travel distance.
oLOm42 Zero point return éf thet'51gn is positive, the axis will move in the zero point return .
travel distance frec 19n. ) ) o o )
If the sign is negative, the axis will move in direction opposite to
the zero point return direction.
Set whether to reverse the polarity of the DI 1 signal that is used as
. the DECI1 signal.
Fixed Deceleration LS 0:D 0: Do not
parameter . : Do not reverse. :
No. 1. bit 5 reversal selection 1: Reverse reverse.
' Even if you set 1 (Reverse), the Zero point return deceleration limit
switch signal (OWOOOS, bit 8) will not be reversed.
Fixed C pulse input Select the polarity of the phase-C pulse.
parameter signal polarity 0: Positive logic 0: Positive logic
No. 20, bit 1 selection 1: Negaﬁve logic
F;xr(;crineter Deceleration LS Sei)e.cltjthe 51g'na1 to be used gsv:]hé gl;;l lb'suinal. 0: Use
p . signal selection + Use setting parameter » ot ownanaos, bit 8
No. 21, bit 0 1: Use DI 1
Fixed Zero point return | Select the signal to be used as the reverse LMT. 0: Use
parameter reverse limit 0: Use setting parameter OWOOO05, bit 9 i -
. ; . ownaanos, bit 9
No. 21, bit 1 signal selection 1: Use DI 2
Fixed Zero point return | Select the signal to be used as the forward LMT. 0: Use
parameter forward limit 0: Use setting parameter OWOOO05, bit A : .
. . . ownanos, bit A
No. 21, bit 2 signal selection 1: Use DI 3
. When fixed parameter 21 bit 0 (Deceleration LS signal selection) is
. Zero p0|n.t refurn set to 0, the DEC1 signal is input using a ladder program.
ownnos bit, 8 | deceleration LS 0 : OFF 0 : OFF
signal (DEC1) :
1:0ON
Select the speed unit for OLOO10 (Speed reference setting),
ownoo3 OLOO3E (Approach speed), and OLOOA40 (Creep speed). )
. ’ Speed unit 0: Reference units/s 1:10 .refer.ence
bits 0 to 3 . . units/min
1: 10" reference units/min
2: Percentage of rated speed
Use this parameter to change the travel speed without changing
OLOO10 (Speed reference setting). Set the speed as a percentage of
the speed reference setting to output in units of 0.01%. This setting
can be changed during operation.
ownno18 Override Setting range: 0 to 32,767 (0% to 327.67%) 10000 (100 %)
Setting unit: 0.01%
Example: Setting to output 50% of speed reference = 5000
¢ This parameter is invalid for OLOO3E (Approach speed)
and OLOO40 (Creep speed).
ownon19 Bias speed Set the offset to the speed reference. 0
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4 Motion Commands

4.2.2 Zero Point Return (ZRET)

[i] C Pulse Only Method (OWOO3C = 11)

v + Al of the following are required to use this zero point return method.
PO-01 software version: Version 1.08 or later
Board revision: Revision A18 or later
If you attempt to use this method when the above conditions are not met, the following bits will turn ON and
a zero point return will not be executed.
+ ILOOO02 Warning, bit 1 Setting parameter error
+ IWwOOO09 Motion command status, bit 3 Command error occurrence

B Operation after Zero Point Return Starts When Creep Speed Is Positive

1. The axis starts moving in the positive direction at the speed specified by OLC40 (Creep speed).

Note: If an OT signal is detected during travel, movement will be started in the opposite direction.

2. When the rising edge of the phase-C pulse is detected, the position will be latched and the axis
accelerates or decelerates to the speed specified by OLO10 (Speed reference setting). The travel
direction at this time depends on the sign of the Zero point return travel distance parameter.

3. The axis will move for the distance specified by OLI[42 (Zero point return travel distance) from the

latched position and stop. A machine coordinate system will be established with the final stop position

as the zero point.
+ If a zero point return limit signal is detected during travel at OLOO10 (Speed reference setting), either bit 1 (Positive
overtravel) or bit 2 (Negative overtravel) in ILOOO04 (Alarm) will turn ON depending on the travel direction. The zero

point return limit signals are selected in Function selection flag 3 (fixed parameter 3) and Hardware signal selection
2 (fixed parameter 21).

When the Zero Point Return Final Travel Distance |Is Positive

Speed reference setting
(oLomo10)

An immediate stop is
made when the phase-C
pulse is detected.

Zero point

Creep speed return travel
N-OT (OLOD40) distance (OLOIC42) P.OT
(DI_2) (D1_3)
@ ®
Start Zero point
Phase-C pulse
When the Zero Point Return Final Travel Distance Is Negative
Creep speed - - -
An immediate stop is

N-OT (OLOD40) made when the phase-C P-OT

(DI_2) pulse is detected. (DI_3)
l;l Zero point v |

Start .
Zero point

return travel
distance (OLOO42)

Speed reference
setting (OLOO10)

Phase-C pulse
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Overtravel Signal Detected during Travel at the Creep Speed

The following example is for when the zero point return final travel distance is positive.

Speed reference setting
(oLOmo10)

Zero point c d
return travel rgﬁ% ajfg
N-OT distance (OLOC42) ( ) o P-OT
(DI_2) (DI_3)
y ® @
Zero point Start /
An immediate stop is -t
made when the phase-C Creep speed
pulse is detected. (OLOO40)
Phase-C pulse []

M Operation after Zero Point Return Starts When Creep Speed Is Negative

1. The axis starts moving in the negative direction at the speed specified by OLI40 (Creep speed).

Note: If an OT signal is detected during travel, movement will be started in the opposite direction.

2. When the rising edge of the phase-C pulse is detected, the position will be latched and the axis
accelerates or decelerates to the speed specified by OLO10 (Speed reference setting). The travel
direction at this time depends on the sign of the Zero point return final travel distance parameter.

3. The axis will move for the distance specified by OLO42 (Zero point return travel distance) from the
latched position and stop. A machine coordinate system will be established with the final stop position

as the zero point.

+ If a zero point return limit signal is detected during travel at OLOO10 (Speed reference setting), either bit 1 (Positive

overtravel) or bit 2 (Negative overtravel) in ILCOIO04 (Alarm) will turn ON depending on the travel direction.

The zero point return limit signals are selected in Function selection flag 3 (fixed parameter 3) and Hardware signal

selection 2 (fixed parameter 21).

When the Zero Point Return Final Travel Distance Is Negative

N-OT P-OT
DI_2 DI_3
,% Zero point St_art ,%

7
Zero point P /

return travel \ Creep speed
distance (OLOO42) (oLOO40)

An immediate stop is
made when the phase-C
pulse is detected.

|

|

|

|

Speed reference setting |

Phase-C pulse (OLOO10) M

When the Zero Point Return Final Travel Distance |s Positive

Speed reference setting
(oLOono10)

Zero point
return travel
N-OT | distance (OLOOA42) P-OT
(DI_2) (D1_3)
,—|_ Start =
I Zero oﬁﬂ
An immediate stop is P
made when the phase-C -4
pulse is detected. | Creep speed
| (oLODO40)
Phase-C pulse ﬂ
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4 Motion Commands

4.2.2 Zero Point Return (ZRET)

Overtravel Signal Detected during Travel at the Creep Speed

The following example is for when the zero point return final travel distance is negative.

N-OT

(01_2)/

Creep speed
(OLOO40)

An immediate stop is
- made when the phase-C

Start
&

|pulse is detected.

Zero-point v

P-OT
(DI_3)

Creep speed
(oLOoo40)

B Parameters to be Set

|
|
|
|
|
|
|
|
Phase-C pulse [1

Zero point
return travel
distance (OLOO42)

Speed reference setting
(oLomo10)

Parameter

Name

Setting

Default Setting

ownonsc

Zero point return
method

11: C pulse only

11

oLono1o

Speed reference
setting

Set the speed to use when starting a zero point return.

Only a positive value can be set. Zero or a negative value will result
in an error and bit 3 in IWOO09 (Motion command status) will
change to 1 (Command error occurrence).

3000

oLOn4o0

Creep speed

Set the creep speed and the travel direction (sign).

The setting cannot be changed during operation. The speed and
travel direction (sign) at the start of operation are used.

Zero will result in an error and bit 3 in IWODO09 (Motion command
status) will change to 1 (Command error occurrence).

500

oLOOo42

Zero point return
travel distance

Set the zero point return final travel distance.
If the sign is positive, the axis will move in the zero point return
direction.

If the sign is negative, the axis will move in direction opposite to
the zero point return direction.

Fixed
parameter
No. 20, bit 1

C pulse input
signal polarity
selection

Select the polarity of the phase-C pulse.
0: Positive logic
1: Negative logic

0: Positive logic

owaoaoos,
bits 0 to 3

Speed unit

Select the speed unit for OLOMO10 (Speed reference setting) and
OLOOA40 (Creep speed).

0: Reference units/s
1: 10™ reference units/min
2: Percentage of rated speed

1: 10" reference
units/min

ownono18

Override

Use this parameter to change the travel speed without changing
OLOO10 (Speed reference setting). Set the speed as a percentage of
the speed reference setting to output in units of 0.01%. This setting
can be changed during operation.

Setting range: 0 to 32,767 (0% to 327.67%)

Setting unit: 0.01%

Example: Setting to output 50% of speed reference = 5000

+ This parameter is invalid for OLOOO40 (Creep speed).

10000 (100%)

ownono19

Bias speed

Set the offset to the speed reference.
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4.2 Motion Command Details

[j] P-OT & C-phase Pulse Method (OWOO3C = 12)
B Operation after Zero Point Return Starts

v + All of the following are required to use this zero point return method.
PO-01 software version: Version 1.08 or later
Board revision: Revision A18 or later
If you attempt to use this method when the above conditions are not met, the following bits will turn ON and
a zero point return will not be executed.
+ 1LOOO02 Warning, bit 1 Setting parameter error
+ w0009 Motion command status, bit 3 Command error occurrence

1. The axis starts moving in the positive direction at the speed specified by OLOOO3E (Approach speed).

2. When the P-OT signal is detected, the direction will be reversed and the axis will return at OLI40
(Creep speed).

3. When the rising edge of the phase-C pulse is detected, the position will be latched and the axis will
accelerate or decelerate to the speed specified by OLOO10 (Speed reference setting). The travel
direction at this time depends on the sign of the Zero point return final travel distance parameter.

4. The axis will move for the distance specified by OLI42 (Zero point return travel distance) from the
latched position and stop. A machine coordinate system will be established with the final stop position
as the zero point.

+ If a zero point return limit signal is detected during travel at OLOO10 (Speed reference setting), either bit 1 (Positive
overtravel) or bit 2 (Negative overtravel) in ILOOO04 (Alarm) will turn ON depending on the travel direction.

The zero point return limit signals are selected in Function selection flag 3 (fixed parameter 3) and Hardware signal
selection 2 (fixed parameter 21).

When the Zero Point Return Final Travel Distance Is Negative

Approach speed
(OLOO3E)

N-OT P-OT
DI_3
|—|(DI—2) Zero point (BL3)

Start

Zero point
return travel
distance (OLOMO42)

Creep speed
(OLODO40)
An immediate stop is
made when the phase-C
pulse is detected.

Speed reference setting
(oLoo10)
Phase-C pulse I

When the Zero Point Return Final Travel Distance Is Positive

Speed reference setting
(oLano10)

Approach speed
(OLOO3E)

N-OT Zero point P-OT
(DI_2) | return travel (DI_3)
|;| distance (OLOO42) 5

S' 2 A d
tart —
a An immediate stop is €ro poin
made when the phase-C
|

pulse is detected.

Creep speed
| (OLOO40)
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4 Motion Commands

4.2.2 Zero Point Return (ZRET)

B Parameters to be Set

Parameter Name Setting Default Setting
Zero point return
ownoOsc method 12: P-OT + phase-C pulse 0
Set the speed to use when starting a zero point return.
oLOo10 Speed reference | Only a positive value can be set. Zero or a negative value will result 3000
setting in an error and bit 3 in IWOO09 (Motion command status) will
change to 1 (Command error occurrence).
Set the approach speed.
OLOO3E Approach speed iny a positive V.alue. can be set. Zero ora negative value will 'result 1000
in an error and bit 3 in IWOO09 (Motion command status) will
change to 1 (Command error occurrence).
Set the creep speed.
The axis moves in the return direction from the P-OT signal
oLOo40 Creep speed regardless of the sign. Zero will result in an error and bit 3 in 500
IWOO09 (Motion command status) will change to 1 (Command
error occurrence).
Set the zero point return final travel distance.
oLO042 Zero point return ilf thf:fSlgn is positive, the axis will move in the zero point return 0
travel distance rec lo.n‘ ) ) o o )
If the sign is negative, the axis will move in direction opposite to
the zero point return direction.
Fixed C pulse input Select the polarity of the phase-C pulse.
parameter signal polarity 0: Positive logic 0: Positive logic
No. 20, bit 1 selection 1: Negative logic
Select the speed unit for OLOMO10 (Speed reference setting),
OW OLOO3E (Approach speed), and OLOO40 (Creep speed). N
. O0os, Speed unit 0: Reference units/s 1:10 .refer.ence
bits 0 to 3 o units/min
1: 10™ reference units/min
2: Percentage of rated speed
Use this parameter to change the travel speed without changing
OLOO10 (Speed reference setting). Set the speed as a percentage of
the speed reference setting to output in units of 0.01%. This setting
can be changed during operation.
ownono18 Override Setting range: 0 to 32,767 (0% to 327.67%) 10000 (100%)
Setting unit: 0.01%
Example: Setting to output 50% of speed reference = 5000
+ This parameter is invalid for OLOO3E (Approach speed)
and OLOO40 (Creep speed).
ownono19 Bias speed Set the offset to the speed reference. 0




4.2 Motion Command Details

[k] P-OT Only Method (OWOO3C = 13)
B Operation after Zero Point Return Starts

v + All of the following are required to use this zero point return method.
PO-01 software version: Version 1.08 or later
Board revision: Revision A18 or later
If you attempt to use this method when the above conditions are not met, the following bits will turn ON and
a zero point return will not be executed.
+ ILOOO02 Warning, bit 1 Setting parameter error
+ IWOOO09 Motion command status, bit 3 Command error occurrence

1. The axis starts moving in the positive direction at the speed specified by OLOOO3E (Approach speed).

2. When the P-OT signal is detected, the direction will be reversed and the axis will return at OLOI10
(Speed reference setting).

3. When the Module detects that the P-OT signal has turned OFF, the axis will move for the distance
specified by OLO42 (Zero point return travel distance) from that position and stop. A machine
coordinate system will be established with the final stop position as the zero point.

+ If a zero point return limit signal is detected during travel at OLOO10 (Speed reference setting), either bit 1 (Positive
overtravel) or bit 2 (Negative overtravel) in ILOOO04 (Alarm) will turn ON depending on the travel direction.

The zero point return limit signals are selected in Function selection flag 3 (fixed parameter 3) and Hardware signal
selection 2 (fixed parameter 21).

+ Detecting changes in the P-OT signal status is performed with software processing. Therefore, the position where
positioning is completed depends on the high-speed scan setting and OLOO10 (Speed reference setting). Do not
use this method if repeat accuracy is required for the position where the zero point return operation is completed.

Approach speed

(OLOO3E) o
N-OT P-OT
(DI_2) , (DI_3)
| — Zero ‘Pomt
Start
Zero point
return travel
distance (OLOO42)
Speed reference setting
(oLOmo10)
Starting a Zero Point Return Operation from P-OT
Approach speed
(OLOO3E)
N-OT P-OT
(DI1_2) ) (DI_3)
1 Zero point —] Start
Zero point

return travel

distance (OLOO42)
Approach speed
(OLOO3E)

Speed reference setting
(oLoao10)
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4 Motion Commands

4.2.2 Zero Point Return (ZRET)

B Parameters to be Set

Parameter

Name

Setting

Default Setting

ownOnsc

Zero point return
method

13: P-OT Only

0

oLoo10

Speed reference
setting

Set the speed to use when starting a zero point return.

Only a positive value can be set. Zero or a negative value will result
in an error and bit 3 in IWODO09 (Motion command status) will
change to 1 (Command error occurrence).

3000

oLOO3E

Approach speed

Set the approach speed.

Only a positive value can be set. Zero or a negative value will result
in an error and bit 3 in IWODO09 (Motion command status) will
change to 1 (Command error occurrence).

1000

oLOono42

Zero point return
travel distance

Set the zero point return final travel distance. Always set a negative
value for this zero point return method.

ownoaoos,
bits 0 to 3

Speed unit

Select the speed unit for OLOOI10 (Speed reference setting) and
OLOO3E (Approach speed).

0: Reference units/s
1: 10" reference units/min
2: Percentage of rated speed

1: 10" reference
units/min

ownon18

Override

Use this parameter to change the travel speed without changing
OLOO10 (Speed reference setting). Set the speed as a percentage of
the speed reference setting to output in units of 0.01%. This setting
can be changed during operation.

Setting range: 0 to 32,767 (0% to 327.67%)

Setting unit: 0.01%

Example: Setting to output 50% of speed reference = 5000

+ This parameter is invalid for OLOO3E (Approach speed)
and OLODO40 (Creep speed).

10000 (100%)

ownon19

Bias speed

Set the offset to the speed reference.




4.2 Motion Command Details

[T HOME LS & C-phase Pulse Method (OWOO3C = 14)

v + Al of the following are required to use this zero point return method.
PO-01 software version: Version 1.08 or later
Board revision: Revision A18 or later
If you attempt to use this method when the above conditions are not met, the following bits will turn ON and
a zero point return will not be executed.
+ 1LOOO02 Warning, bit 1 Setting parameter error
+ w0009 Motion command status, bit 3 Command error occurrence

B Operation after Zero Point Return Starts with a Positive Approach Speed (Rising Edge of HOME LS
Signal Detected Only in Positive Direction)

1. The axis starts moving in the positive direction at the speed specified by OLOOO3E (Approach speed).

Note: If an OT signal is detected during travel, movement will be started in the opposite direction. At
this time, the rising edge of the HOME LS signal is detected only in the positive direction, so the
axis will move past the HOME LS signal, will reverse again, and then the rising edge of the
HOME LS signal will be detected.

2. When the rising edge of the HOME LS signal is detected, the axis will decelerate to the speed
specified by OLOO40 (Creep speed). The travel direction at this time depends on the sign of the creep
speed.

3. When the first rising edge of the phase-C pulse is detected after passing the HOME LS signal, the
position will be latched and the axis will accelerate or decelerate to the speed specified by OLOO10
(Speed reference setting). The travel direction at this time depends on the sign of the Zero point return
final travel distance parameter.

4. The axis will move for the distance specified by OLI[142 (Zero point return travel distance) from the
latched position and stop. A machine coordinate system will be established with the final stop position
as the zero point.

+ If a zero point return limit signal is detected during travel at OLOO40 (Creep speed) or OLOO10 (Speed reference
setting), either bit 1 (Positive overtravel) or bit 2 (Negative overtravel) in ILOOO04 (Alarm) will turn ON depending on
the travel direction.

The zero point return limit signals are selected in Function selection flag 3 (fixed parameter 3) and Hardware signal
selection 2 (fixed parameter 21).

When the Creep Speed and Zero Point Return Final Travel Distance Are Positive

Speed reference setting
(oLono10)

An immediate stop is
made when the phase-C
Approach speed pulse is detected.

(OLOO3E)
Creep speed Zero point return
NOT (OLOO40) travel P-OT
(0. 2) distance (OLOO42) (DI_3)
1 P e —
Start Zero point
HOME LS [ 1
(DI_1)
Phase-C pulse [] [1
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4 Motion Commands

4.2.2 Zero Point Return (ZRET)

When the Creep Speed Is Negative

Speed reference setting
(oLO0d10)

Approach speed

(oLoo3 Zero point
return travel
N-OT istance (OLOO42) P-OT
(DI_2) (DI_3)
@
Start + / Zero point

An immediate stop is -

made when the phase-C ! Creep speed

pulse is detected. (oLODO40)

HOME LS ]
(DI_1)
Phase-C pulse 1 I
When the Zero Point Return Final Travel Distance Is Negative
Approach speed
OoLOO3E
\ Creep speed An immediate stop is
N-OT OLO040 made when the phase-C P-OT
(DI_2) pulse is detected. (DI_3)
= Zero point ~
Start
Zero point
return travel
distance (OLOO42)
Speed reference
setting (OLOO10)
HOME LS ]
(DI_1)
Phase-C pulse M M

Overtravel Signal Detected during Travel at the Approach Speed

The following example is for when the creep speed and zero point return final travel distance are positive.

Speed reference setting
(OLOO10)

Approach speed Approach speed

(OLOO3E) Zero point (OLOO3E)
Creep speed return travel
N-OT \__(OLO040) » distance (OLOO42) P-OT
(DI_2) (D1_3)
A A
Zero point  Start
- Approach speed
(OLOO3E)
HOME LS
(DI_1)
Phase-C pulse |7 M B

120



4.2 Motion Command Details

B Operation after Zero Point Return Starts with a Negative Approach Speed (Rising Edge of HOME
LS Signal Detected Only in Negative Direction)

1. The axis starts moving in the negative direction at the speed specified by OLOO3E (Approach speed).

Note: If an OT signal is detected during travel, movement will be started in the opposite direction. At
this time, the rising edge of the HOME LS signal is detected only in the negative direction, so the
axis will move past the HOME LS signal, will reverse again, and then the rising edge of the
HOME LS signal will be detected.

2. When the rising edge of the HOME LS signal is detected, the axis will decelerate to the speed
specified by OLOO40 (Creep speed). The travel direction at this time depends on the sign of the creep
speed.

3. When the first rising edge of the phase-C pulse is detected after passing the HOME LS signal, the
position will be latched and the axis will accelerate or decelerate to the speed specified by OLOO10
(Speed reference setting). The travel direction at this time depends on the sign of the Zero point return
travel distance parameter.

4. The axis will move for the distance specified by OLI42 (Zero point return travel distance) from the
latched position and stop. A machine coordinate system is established with the final stop position as
the zero point.

+ If a zero point return limit signal is detected during travel at OLOO40 (Creep speed) or OLOO10 (Speed reference
setting), either bit 1 (Positive overtravel) or bit 2 (Negative overtravel) in ILOOO04 (Alarm) will turn ON depending on
the travel direction.

The zero point return limit signals are selected in Function selection flag 3 (fixed parameter 3) and Hardware signal
selection 2 (fixed parameter 21).

When the Creep Speed and Zero Point Return Final Travel Distance Are Negative

N-OT P-OT
DI_2 DI
(bL.2) Zero‘point St‘art %

A

Zero point -
return travel Creep speed
distance (OLOO42) (o|_|%|:‘|)4o)
- - Approach speed
An immediate (OLOO3E)
stop is made
when the
Speed reference setting phase-C pulse
(oLO0O10) is detected.
HOME LS [
(DI_1)
Phase-C pulse I 1 M

When the Creep Speed Is Positive

An immediate

Creep speed stop is made

N-OT (OLOO49) when the phase-C P-OT
(DI_2) pulse is detected. (DI_3)
[ Zero point v Start =
Zero point ®
return travel ko)
distance (OLOO42) Yeg %
Approach speed =
(OLOO3E) £
]
Speed reference setting Lc)
(oLomo10) S
2
HOME LS ] §
(DI_1)
Phase-C pulse [ Il 1
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4 Motion Commands

4.2.2 Zero Point Return (ZRET)

When the Zero Point Return Final Travel Distance Is Positive

Speed reference setting
oLOo10

Zero point

An immediate stop is ~ return travel
N-OT made when the phase-C distance (OLOO42) pP-OT
(DI_2) pulse is detected. (DI_3)

\\“ Zero'point
Creep speed
(OLODO40)
Approach speed
(OLOO3E)
HOME LS ]
(DI_1)
Phase-C pulse [ M M

Overtravel Signal Detected during Travel at the Approach Speed

The following example is for when the creep speed and zero point return final travel distance are negative.

Approach speed

(OLOO3E) .
N-OT P-oT
(DI_2) . (DI_3)
1 Start  Zero point il [ ]
Zero point l-—————
return travel Creep speed
distance (OLOO42) (OLOO40)

Approach speed

Approach speed
(OLOO3E)

An immediate (OLOO3E)
stop is made
when the
phase-C pulse
is detected.

HOME LS 1
(DI_1)

Phase-C pulse [ M M




4.2 Motion Command Details

B Parameters to be Set

Parameter

Name

Setting

Default Setting

ownOnoac

Zero point return
method

14: HOME LS & C-phase pulse

0

oLono1o

Speed reference
setting

Set the speed to use when starting a zero point return.

Only a positive value can be set. Zero or a negative value will result
in an error and bit 3 in IWOO09 (Motion command status) will
change to 1 (Command error occurrence).

3000

oLOonO3e

Approach speed

Set the approach speed and the travel direction (sign).

The setting cannot be changed during operation. The speed and
travel direction (sign) at the start of operation are used.

Zero will result in an error and bit 3 in IWOO09 (Motion command
status) will change to 1 (Command error occurrence).

1000

oLOno4o

Creep speed

Set the creep speed and the travel direction (sign).

The setting cannot be changed during operation. The speed and
travel direction (sign) at the start of operation are used.

Zero will result in an error and bit 3 in IWOO09 (Motion command
status) will change to 1 (Command error occurrence).

500

oLOO42

Zero point return
travel distance

Set the zero point return final travel distance.
If the sign is positive, the axis will move in the zero point return
direction.
If the sign is negative, the axis will move in direction opposite to
the zero point return direction.

Fixed
parameter
No. 1, bit 5

Deceleration LS
reversal selection

Set whether to reverse the polarity of the DI_2 signal that is used as
the HOME signal.

0: Do not reverse.

1: Reverse
Even if you set 1 (Reverse), the Zero point return deceleration limit
switch signal (OWDODOO05, bit 8) will not be reversed.

0: Do not
reverse.

Fixed
parameter
No. 20, bit 1

C pulse input
signal polarity
selection

Select the polarity of the phase-C pulse.
0: Positive logic
1: Negative logic

0: Positive logic

ownoaoos,
bits 0 to 3

Speed unit

Select the speed unit for OLOO10 (Speed reference setting),
OLOO3E (Approach speed), and OLOO40 (Creep speed).

0: Reference units/s
1: 10" reference units/min
2: Percentage of rated speed

1: 10" reference
units/min

ownono18

Override

Use this parameter to change the travel speed without changing
OLOO10 (Speed reference setting). Set the speed as a percentage of
the speed reference setting to output in units of 0.01%. This setting
can be changed during operation.

Setting range: 0 to 32,767 (0% to 327.67%)

Setting unit: 0.01%

Example: Setting to output 50% of speed reference = 5000

¢+ This parameter is invalid for OLOO3E (Approach speed)
and OLOOA40 (Creep speed).

10000 (100%)

ownono19

Bias speed

Set the offset to the speed reference.

Motion Commands
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4 Motion Commands

4.2.2 Zero Point Return (ZRET)

[ m]N-OT & C-phase Pulse Method (OWOO3C = 16)

v + Al of the following are required to use this zero point return method.

PO-01 software version: Version 1.08 or later
Board revision: Revision A18 or later
If you attempt to use this method when the above conditions are not met, the following bits will turn ON and
a zero point return will not be executed.
+ ILOOO02 Warning, bit 1 Setting parameter error
+ IWwOOO09 Motion command status, bit 3 Command error occurrence

B Operation after Zero Point Return Starts

1.
2.

The axis starts moving in the negative direction at the speed specified by OLOO3E (Approach speed).

When the N-OT signal is detected, the direction will be reversed and the axis will return at OLO40
(Creep speed).

When the rising edge of the phase-C pulse is detected, the position will be latched and the axis will
accelerate or decelerate to the speed specified by OLOO10 (Speed reference setting). The travel
direction at this time depends on the sign of the Zero point return final travel distance parameter.

The axis will move for the distance specified by OL42 (Zero point return travel distance) from the
latched position and stop. A machine coordinate system will be established with the final stop position
as the zero point.
If a zero point return limit signal is detected during travel at OLOO10 (Speed reference setting), either bit 1 (Positive
overtravel) or bit 2 (Negative overtravel) in ILOOO04 (Alarm) will turn ON depending on the travel direction.

The zero point return limit signals are selected in Function selection flag 3 (fixed parameter 3) and Hardware signal
selection 2 (fixed parameter 21).

When the Zero Point Return Final Travel Distance Is Positive

Speed reference setting
(oLOO10)

An immediate stop is
made when the phase-C
pulse is detected.

Creep speed Zero point
oLO040 ; return travel
N-OT distance (OLOOA42) P-OT
(DI_2 (DI_3)
- v ) Start —
Zero point
-
Approach speed
(OLOO3E)
Phase-C pulse
When the Zero Point Return Final Travel Distance Is Negative
Creep speed - - -
(OLOD40) An immediate stop is
N-OT > made when the phase-C P-OT
(DI_ZF ) pulse is detected. (DI_3)
Zero-pomt v Start |

Zero point
return travel
‘ distance (OLOOA42)
.

Speed reference setting
(oLOmo10)

Approach speed
(OLOO3E)

Phase-C pulse




4.2 Motion Command Details

B Parameters to be Set

Parameter Name Setting Default Setting
Zero point return
ownOosc method 16: N-OT + C-phase pulse 0
Set the speed to use when starting a zero point return.
Speed reference | Only a positive value can be set. Zero or a negative value will result
oLOoOo1o : ) o . . 3000
setting in an error and bit 3 in IWOO09 (Motion command status) will
change to 1 (Command error occurrence).
Set the approach speed.
OLOO3E Approach speed iny a negative \'/alu'e can be set. Zero ora positive value will result 1000
in an error and bit 3 in IWOO09 (Motion command status) will
change to 1 (Command error occurrence).
Set the creep speed.
The axis moves in the return direction from the N-OT signal
oLOOo40 Creep speed regardless of the sign. Zero will result in an error and bit 3 in 500
W09 (Motion command status) will change to 1 (Command
eITor occurrence).
Fixed C pulse input Select the polarity of the phase-C pulse.
parameter signal polarity 0: Positive logic 0: Positive logic
No. 20, bit 1 selection 1: Negative logic
Set the zero point return final travel distance.
oLO042 Zero point return éf the.sign is positive, the axis will move in the zero point return .
travel distance 1rect10.n. . . o o )
If the sign is negative, the axis will move in direction opposite to
the zero point return direction.
Select the speed unit for OLOMO10 (Speed reference setting),
owamos OLOO3E (Approach speed), and OLOO40 (Creep speed). N
; ’ Speed unit 0: Reference units/s 1: 10 .refefence
bits 0 to 3 ] ) units/min
1: 10" reference units/min
2: Percentage of rated speed
Use this parameter to change the travel speed without changing
OLOO10 (Speed reference setting). Set the speed as a percentage of
the speed reference setting to output in units of 0.01%. This setting
can be changed during operation.
ownono18 Override Setting range: 0 to 32,767 (0% to 327.67%) 10000 (100%)
Setting unit: 0.01%
Example: Setting to output 50% of speed reference = 5000
¢ This parameter is invalid for OLOO3E (Approach speed)
and OLOO40 (Creep speed).
ownono19 Bias speed Set the offset to the speed reference. 0
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4 Motion Commands

4.2.2 Zero Point Return (ZRET)

[n] N-OT Only Method (OWOO3C = 17)

v + Al of the following are required to use this zero point return method.
PO-01 software version: Version 1.08 or later
Board revision: Revision A18 or later
If you attempt to use this method when the above conditions are not met, the following bits will turn ON and
a zero point return will not be executed.
+ ILOOO02 Warning, bit 1 Setting parameter error
+ IWwOOO09 Motion command status, bit 3 Command error occurrence

B Operation after Zero Point Return Starts
1. The axis starts moving in the negative direction at the speed specified by OLOIO3E (Approach speed).

2. When the N-OT signal is detected, the direction will be reversed and the axis will return at OLOO10
(Speed reference setting).

3. When the Module detects that the N-OT signal has turned OFF, the axis will move for the distance
specified by OLOO42 (Zero point return travel distance) from that position and stop. A machine
coordinate system will be established with the final stop position as the zero point.

+ If a zero point return limit signal is detected during travel at OLOO10 (Speed reference setting), either bit 1 (Positive
overtravel) or bit 2 (Negative overtravel) in ILOOO04 (Alarm) will turn ON depending on the travel direction.
The zero point return limit signals are selected in Function selection flag 3 (fixed parameter 3) and Hardware signal
selection 2 (fixed parameter 21).

+ Detecting changes in the N-OT signal status is performed with software processing. Therefore, the position where
positioning is completed depends on the high-speed scan setting and OLOO10 (Speed reference setting). Do not
use this method if repeat accuracy is required for the position where the zero point return operation is completed.

Speed reference setting
(oLO010)

Zero point
return travel
N-OT distance (OLOO42)

P-OT
(DI_2) (DI_3)
- — Start
Zero point
Approach speed
(OLOO3E)
Starting a Zero Point Return Operation from P-OT
Speed reference setting
(oLomo10)
Ap;()éoLaéEsspl);ed Zero point
return travel
N-OT distance (OLOO42) P-OT
(DI_2) (D1_3)
Py
Start Zero point

Approach speed
(OLOO3E)
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4.2 Motion Command Details

B Parameters to be Set

Parameter Name Setting Default Setting
Zero point return
owoosc ethod 17 : N-OT Only 0
Set the speed to use when starting a zero point return.
Speed reference | Only a positive value can be set. Zero or a negative value will result
oLOoOo1o : ) o . . 3000
setting in an error and bit 3 in IWOO09 (Motion command status) will
change to 1 (Command error occurrence).
Set the approach speed.
oLOO3E Approach speed iny a negative \./alu.e can be set. Zero ora positive value will Fesult 1000
in an error and bit 3 in IWODO09 (Motion command status) will
change to 1 (Command error occurrence).
Zero point return | Set the zero point return final travel distance. Always set a positive
oLOO42 : ) . 0
travel distance value for this zero point return method.
Select the speed unit for OLOO10 (Speed reference setting) and
ownno3 OLOO3E (Approach speed). N
. ’ Speed unit 0: Reference units/s 1:10 .refefence
bits 0 to 3 o units/min
1: 10" reference units/min
2: Percentage of rated speed
Use this parameter to change the travel speed without changing
OLOO10 (Speed reference setting). Set the speed as a percentage of
the speed reference setting to output in units of 0.01%. This setting
can be changed during operation.
ownOo1s Override Setting range: 0 to 32,767 (0% to 327.67%) 10000 (100%)
Setting unit: 0.01%
Example: Setting to output 50% of speed reference = 5000
¢ This parameter is invalid for OLOO3E (Approach speed)
and OLOO40 (Creep speed).
ownono19 Bias speed Set the offset to the speed reference. 0
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4 Motion Commands

4.2.2 Zero Point Return (ZRET)

[o] INPUT & C-phase Pulse Method (OWOO3C = 18)

v + Al of the following are required to use this zero point return method.
PO-01 software version: Version 1.08 or later
Board revision: Revision A18 or later
If you attempt to use this method when the above conditions are not met, the following bits will turn ON and
a zero point return will not be executed.
+ ILOOO02 Warning, bit 1 Setting parameter error
+ IWwOOO09 Motion command status, bit 3 Command error occurrence

B Operation after Zero Point Return Starts with a Positive Approach Speed (Rising Edge of INPUT
Signal Detected Only in Positive Direction)

1. The axis starts moving in the positive direction at the speed specified by OLOOO3E (Approach speed).

Note:If an OT signal is detected during travel, movement will be started in the opposite direction. At this
time, the rising edge of the INPUT signal is detected only in the positive direction, so the axis will
move past the INPUT signal, will reverse again, and then the rising edge of the INPUT signal will
be detected.

2. When the rising edge of the INPUT signal is detected, the axis will decelerate to the speed specified by
OLO0O40 (Creep speed). The travel direction at this time depends on the sign of the creep speed.

3. When the first rising edge of the phase-C pulse is detected after passing the INPUT signal, the position
will be latched and the axis will accelerate or decelerate to the speed specified by OLOO10 (Speed

reference setting). The travel direction at this time depends on the sign of the Zero point return final
travel distance parameter.

4. The axis will move for the distance specified by OLI[42 (Zero point return travel distance) from the

latched position and stop. A machine coordinate system will be established with the final stop position
as the zero point.

+ If a zero point return limit signal is detected during travel at OLO40 (Creep speed) or OLOO10 (Speed reference
setting), either bit 1 (Positive overtravel) or bit 2 (Negative overtravel) in ILCD04 (Alarm) will turn ON depending on
the travel direction.

The zero point return limit signals are selected in Function selection flag 3 (fixed parameter 3) and Hardware signal
selection 2 (fixed parameter 21).

When the Creep Speed and Zero Point Return Final Travel Distance Are Positive

Speed reference setting

An immediate stop is
made when the (OLOO10)
phase-C pulse is
Approach speed | detected.
(OLOOS3E) Zero point
Creep speed AU |
(OLOIDI40) ~ return frave
N-OT distance (OLOO42) P-OT
(DI_2) (DI_3)
v
Start Zero point
INPUT 1
(OWOOos, Bit B)
Phase-C pulse [ M




4.2 Motion Command Details

When the Creep Speed Is Negative

Speed reference setting

Approach speed

oLoo10

oLOO3E Zero point
return travel
N-OT distance (OLOOA42) P-OT
(DI_2) (DI_3)
Start L / Zero'point

An immediate stop is <

made when the phase-C / Creep speed

pulse is detected. (OLO040)

INPUT
(OWDOOo5, Bit B)
Phase-C pulse I 1
When the Zero Point Return Final Travel Distance Is Negative
Approach speed
(OLOO3E)
Creep speed A P
oLOoo40 n immeadiate stop Is
N-OT (0LO040) o, made when the phase-C P-OT
(DI_2) ) pulse is detected. (DI_3)
1 Zero ) point I
Start
7ero point
return travel
distance (OLOOA42)
Speed reference setting
(oLoo10)
INPUT
(OwnOnos, Bit B)
Phase-C pulse M m

Overtravel Signal Detected during Travel at the Approach Speed

The following example is for when the creep speed and zero point return final travel distance are positive.

Approach speed

An immediate stop
is made when the
phase-C pulse is
detected.

Speed reference setting
(oLOOd10)

Approach speed

(OLOO3E) Zero point (OLOCI3E)

Creep speed return travel
N-OT (OLOITI40) distance (OLOO42) P-OT
(DI_2) (DI_3)

Y
Zero point Start
- Approach speed
(OLOO3E)
INPUT
(ownnos, Bit B)
Phase-C pulse I 1
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4 Motion Commands

4.2.2 Zero Point Return (ZRET)

B Operation after Zero Point Return Starts with a Negative Approach Speed (Rising Edge of INPUT
Signal Detected Only in Negative Direction)

1. The axis starts moving in the negative direction at the speed specified by OLOIO3E (Approach speed).

Note:If an OT signal is detected during travel, movement will be started in the opposite direction. At this
time, the rising edge of the INPUT signal is detected only in the negative direction, so the axis will
move past the INPUT signal, will reverse again, and then the rising edge of the INPUT signal will
be detected.

When the rising edge of the INPUT signal is detected, the axis will decelerate to the speed specified by
OLODO40 (Creep speed). The travel direction at this time depends on the sign of the creep speed.

When the first rising edge of the phase-C signal is detected after passing the INPUT signal, the
position will be latched and the axis will accelerate or decelerate to the speed specified by OLOO10
(Speed reference setting). The travel direction at this time depends on the sign of the Zero point return
final travel distance parameter.

The axis will move for the distance specified by OL42 (Zero point return travel distance) from the

latched position and stop. A machine coordinate system will be established with the final stop position
as the zero point.

+ If a zero point return limit signal is detected during travel at OLO40 (Creep speed) or OLOO10 (Speed reference
setting), either bit 1 (Positive overtravel) or bit 2 (Negative overtravel) in ILOOO04 (Alarm) will turn ON depending on
the travel direction.

The zero point return limit signals are selected in Function selection flag 3 (fixed parameter 3) and Hardware signal
selection 2 (fixed parameter 21).

When the Creep Speed and Zero Point Return Final Travel Distance Are Negative
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N-OT P-OT
(DI_2) , (DI_3)
Zero point i Start |
Zero point
~ return travel Creep speed
distance (OLOO42) (oLOm40) - . .
An immediate p;()(r)oLaSDsspEe)e
stop is made
) when the
Speed reference setting phase-C pulse
(oLOomno10) is detected.
INPUT
(owmonos, Bit B)
Phase-C pulse [] 1 M
When the Creep Speed Is Positive
(oLOO40) P
N-OT when the phase-C P-OT
(DI_2) pulse is detected. (DI_3)
— Zero point Y asStart —
Zero point

INPUT

(Owmomnos, Bit B)
Phase-C pulse

_ return travel /.
distance (OLOO42) Approach speed
(OLOO3E)
Speed reference setting
(oLOao10)
]
[ [




4.2 Motion Command Details

When the Zero Point Return Final Travel Distance Is Positive

Speed reference setting
(oLOO10)

Zero point
return travel
N-OT distance (OLOO42) P-OT
(DI_2) (DI_3)
| Start |
4 o
An immediate stop Zero point
is made when the <
phase-C pulse is Creep speed
detected. (OLO0O40)
Approach speed
(OLOO3E)
INPUT |
(owmnos, Bit B)
Phase-C pulse ] M M

Overtravel Signal Detected during Travel at the Approach Speed

The following example is for when the creep speed and zero point return final travel distance are negative.

Approach speed

(OLOO3E) -
N-OT P-OT
DI_2
( = )I 1 Start Zerg point ,M|
7y
Zero point
_ return travel t ngfg %’fg)d
Approach speed distance (OLOIOI42) Approach speed
(oLOO3E) An immediate stop (OLOO3E)
is made when the
; hase-C pulse is
Speed reference setting [P
(oLOmo10) detected.
INPUT
(owmnos, Bit B)
Phase-C pulse ] M
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131



132

4 Motion Commands

4.2.2 Zero Point Return (ZRET)

B Parameters to be Set

Parameter Name Setting Default Setting
Zero point return
ownoaOsc method 18: INPUT & C-phase pulse 0
Set the speed to use when starting a zero point return.
oLoo1o Speed reference | Only a positive value can be set. A negative value will result in an 3000
setting error and bit 3 in IWOO09 (Motion command status) will change to
1 (Command error occurrence).
oLOO3E Approach speed | Set the approach speed and the travel direction (sign). 1000
oLono4o0 Creep speed Set the creep speed and the travel direction (sign). 500
Fixed C pulse input Select the polarity of the phase-C pulse.
parameter signal polarity 0: Positive logic 0: Positive logic
No. 20, bit 1 selection 1: Negative logic
Set the zero point return final travel distance.
oLO042 Zero point return fif the.sign is positive, the axis will move in the zero point return 6
travel distance HCCHO.H‘ . ) o o )
If the sign is negative, the axis will move in direction opposite to
the zero point return direction.
Select the speed unit for OLOO10 (Speed reference setting),
OLOO3E (Approach speed), and OLOOA40 (Creep speed).
. n
O.WDDO& Speed unit 0: Reference units/s 1:10 .refer.ence
bits 0 to 3 N . . units/min
1: 10" reference units/min
2: Percentage of rated speed
Zero point return This bit turns the zero point return INPUT signal ON and OFF.
ownnos, bitB |\ |67 signal 0: OFF 0: OFF
1: ON
Use this parameter to change the travel speed without changing
OLOO10 (Speed reference setting). Set the speed as a percentage of
the speed reference setting to output in units of 0.01%. This setting
can be changed during operation.
ownon18 Override Setting range: 0 to 32,767 (0% to 327.67%) 10000 (100%)
Setting unit: 0.01%
Example: Setting to output 50% of speed reference = 5000
+ This parameter is invalid for OLOO3E (Approach speed)
and OLOO40 (Creep speed).
ownoano19 Bias speed Set the offset to the speed reference. 0




4.2 Motion Command Details

[p] INPUT Only Method (OWOO3C = 19)

v + Al of the following are required to use this zero point return method.
PO-01 software version: Version 1.08 or later
Board revision: Revision A18 or later
If you attempt to use this method when the above conditions are not met, the following bits will turn ON and
a zero point return will not be executed.
+ 1LOOO02 Warning, bit 1 Setting parameter error
+ w0009 Motion command status, bit 3 Command error occurrence

B Operation after Zero Point Return Starts When Creep Speed Is Positive

1. The axis starts moving in the positive direction at the speed specified by OLC40 (Creep speed).

Note:If an OT signal is detected during travel, movement will be started in the opposite direction.

2. When the Module detects that the INPUT signal has turned ON, the position will be latched and the
axis will accelerate or decelerate to the speed specified by OLOO10 (Speed reference setting). The
travel direction at this time depends on the sign of the Zero point return final travel distance parameter.

3. When the Module detects that the INPUT signal has turned ON, the axis will move for the distance
specified by OLOO42 (Zero point return travel distance) from that position and stop. A machine
coordinate system will be established with the final stop position as the zero point.

+ If a zero point return limit signal is detected during travel at OLO10 (Speed reference setting), either bit 1 (Positive
overtravel) or bit 2 (Negative overtravel) in ILOOO04 (Alarm) will turn ON depending on the travel direction.
The zero point return limit signals are selected in Function selection flag 3 (fixed parameter 3) and Hardware signal
selection 2 (fixed parameter 21).

+ The rising edge of the INPUT signal is performed with software processing. The position where positioning is com-
pleted depends on the high-speed scan setting, OLCO40 (Creep speed), and other settings. Do not use this
method if repeat accuracy is required for the position where the zero point return operation is completed.

When the Zero Point Return Final Travel Distance Is Positive

Speed reference setting
(OLOO10)

Zero point

Creep speed return travel

N-OT (OLOD40) distance (OLOICI42) P-OT
(DI1_2) (DI_3)
A d A
Start Zero point
INPUT
(OwOmos, Bit B)
When the Zero Point Return Final Travel Distance Is Negative
Creep speed
N-OT (OLOD40) P-OT
(DI_2) , (DI_3)
| Zero point Start |
Zero point

return travel
distance (OLOO42)

Speed reference setting
(oLOm10)

INPUT
(OwnOmoos, Bit B)
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4 Motion Commands

4.2.2 Zero Point Return (ZRET)

Overtravel Signal Detected during Travel at the Creep Speed

The following example is for when the zero point return final travel distance is positive.

Speed reference setting
(OLOO10)

e Croop spesd
oLOo40
N-OT distance (OLOOA42) ( ) N
(DI_2)
Zero point Start
Creep speed
(OLOO40)
INPUT

(owOmos, Bit B)

M Operation after Zero Point Return Starts When Creep Speed Is Negative

1. The axis starts moving in the negative direction at the speed specified by OLOI40 (Creep speed).
Note:If an OT signal is detected during travel, movement will be started in the opposite direction.

2. When the Module detects that the INPUT signal has turned ON, the position will be latched and the
axis will accelerate or decelerate to the speed specified by OLOO10 (Speed reference setting). The
travel direction at this time depends on the sign of the Zero point return final travel distance parameter.

3. When the Module detects that the INPUT signal has turned ON, the axis will move for the distance

specified by OLOO42 (Zero point return travel distance) from that position and stop. A machine
coordinate system will be established with the final stop position as the zero point.

If a zero point return limit signal is detected during travel at OLOO10 (Speed reference setting), either bit 1 (Positive
overtravel) or bit 2 (Negative overtravel) in ILOOO04 (Alarm) will turn ON depending on the travel direction.

The zero point return limit signals are selected in Function selection flag 3 (fixed parameter 3) and Hardware signal
selection 2 (fixed parameter 21).

Detecting changes from OFF to ON in the INPUT signal is performed with software processing. The position where
positioning is completed depends on the high-speed scan setting, OLO40 (Creep speed), and other settings. Do
not use this method if repeat accuracy is required for the position where the zero point return operation is completed.

When the Zero Point Return Final Travel Distance Is Negative

N-OT P-OT
(DI_2) ) (DI_3)
| — Zero point Start |

Zero point Croop specd
return travel
distance (OLOO42) (oLoo4o)

Speed reference setting
(oLono10)

INPUT |
(owOmos, Bit B)




4.2 Motion Command Details

When the Zero Point Return Final Travel Distance Is Positive

Speed reference setting
(OLOO10)

Zero point
return travel

N-OT distance (OLOO42) P-OT
(DI_2) (D1_3)
1 Start 1
Zero point
Creep speed
(OLOIO40)
INPUT
(owOoos, Bit B)
Overtravel Signal Detected during Travel at the Creep Speed
The following example is for when the zero point return final travel distance is negative.
Creep speed
NOT (OLOO40) _ P-OT
(DI_2) . (D1_3)
[ M Start Zero point ]

Zero point
return travel

Creep speed
distance (OLOOA42)

(oLOO40)

Speed reference setting
(oLOO10)

INPUT 1
(OWOOo5, Bit B)
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135



136

4 Motion Commands

4.2.2 Zero Point Return (ZRET)

B Parameters to be Set

Parameter Name Setting Default Setting
Zero point return
ownOnosc method 19: INPUT Only 0
Set the speed to use when starting a zero point return.
Speed reference | Only a positive value can be set. Zero or a negative value will result
oLOonO10 . ) o . . 3000
setting in an error and bit 3 in IWOO09 (Motion command status) will
change to 1 (Command error occurrence).
Set the creep speed and the travel direction (sign). Zero will result in
oLono4o0 Creep speed an error and bit 3 in IWOO09 (Motion command status) will 500
change to 1 (Command error occurrence).
Set the zero point return final travel distance.
oLOm42 Zero point return fif the.sign is positive, the axis will move in the zero point return .
travel distance HCCHO.H‘ . ) o o )
If the sign is negative, the axis will move in direction opposite to
the zero point return direction.
Select the speed unit for OLOO10 (Speed reference setting),
OLOO3E (Approach speed), and OLOOA40 (Creep speed).
. n
O.W 0oos, Speed unit 0: Reference units/s 1:10 .refer.ence
Bits 0 to 3 . . units/min
1: 10™ reference units/min
2: Percentage of rated speed
ownonos, Zero point retum Tlgs Oblli Iiurns the zero point return INPUT signal ON and OFF. . OFF
Bit B INPUT signal ) '
1: ON
Use this parameter to change the travel speed without changing
OLOO10 (Speed reference setting). Set the speed as a percentage of
the speed reference setting to output in units of 0.01%. This setting
can be changed during operation.
ownon18 Override Setting range: 0 to 32,767 (0% to 327.67%) 10000 (100%)
Setting unit: 0.01%
Example: Setting to output 50% of speed reference = 5000
+ This parameter is invalid for OLOO3E (Approach speed)
and OLOO40 (Creep speed).
ownono19 Bias speed Set the offset to the speed reference. 0




4.2 Motion Command Details

4.2.3 Interpolation (INTERPOLATE)

The INTERPOLATE command positions the axis according to the target position that changes in synchronization with
the high-speed scan. The positioning data is generated by a ladder program.

(1) Executing/Operating Procedure

1.

Check to see if all the following conditions are satisfied.

No. Execution Conditions Confirmation Method
1 There are no alarms. Both ILOO02 and ILC104 are 0.
2 The Servo ON condition. IBOO001 is ON.

Set the following motion setting parameters.

OWILI03, bits 8 to B: Filter type
ownmnao9, bit 5: Position reference type
OLOO20: NEAR signal output width
OWDOO3A: Filter time constant

Set the interpolation motion command and the target position.
a ) The position reference type (OWLOO09, bit 5) is set to incremental addition mode (0)

Set the motion command (OWODOO08) to 4, and then add the incremental value to the position reference setting
(OLOO1C) to set the target position.

The positioning operation will starts. IWOOO08 will be 4 during the positioning.

The bit 3 of IWODOOC will turn ON when the axis approaches the target position.

b ) The position reference type (OWLOLO09, bit 5) is set to absolute mode (1)

Set the target position in Position reference setting (OLOO1C), and then set the Motion command (OWOOO08)
to 4.

Positioning will start. IWOO08 will be 4 during the positioning.

The bit 3 of IWODOOC will turn ON when the axis approaches the target position.

The bit 1 of IWOOOC will turn ON when the axis reaches the target position, and the positioning will complete.

Set OWOOO08 to 0 to execute the NOP motion command and the complete the positioning operation.
INTERPOLATE Operation Pattern

Speed (%) A Travel amount for each scan
/(Diﬁerence from OLOO1C)
.
Ll
0 / — >
: —> ! Time (t)
High-speed scan ;
Distribution completed -—l i .
(lwOoocC Bit0) '
Positioning completed -—l h
(lwOooc Bit 1) '

(2) Holding and Aborting

The Command pause (OWOOO09, bit 0) and the Command abort (OWOO09, bit 1) cannot be used.
If 0 is set for the Motion command (OWOOO08) while the axis is moving, the interpolation operation will immediately

stops.
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4.2.3 Interpolation (INTERPOLATE)

(3) Related Parameters

[a] Setting Parameters

Parameter Name Setting Default Setting
Set the acceleration/deceleration filter type.
ownamnoo3s, | Function setting 1 0: No filter 0: No filter
Bits 8to B Filter type 1: Exponential acceleration/deceleration filter ’
2: Move average filter
ownoos Motion command Set Fo 4 to exf:cut'e 1nterpol'at10n. . ' 4 0
If 0 is set during interpolation operation, the operation will stop.
Set the type of position reference.
ownamoo9, | Position reference | 0: Incremental addition mode, 1: Absolute mode 0: Incremental
Bit 5 type + Set Position parameter before setting the motion command addition mode
(OwOOo8) to 4.
Position reference
oLooic type Set the target position for every high-speed scan. 0
Set the range in which the Position proximity (IWODOOC, bit 3) will turn
oLOO20 NEAR signal ON. The Position proximity bit will turn ON when the absolute value of the 0
output width difference between the reference position and the feedback position is less
than the value set here.
Set the acceleration/deceleration filter time constant. Either exponential or
move average filter can be selected by setting the Function setting 1
ownOnO3A | Filter time constant | (OWO03). 0
This parameter is valid when the Positioning completed (IWODOOC, bit 1) is
set to ON (1).

[ b ] Monitoring Parameters

Parameter Name Monitor Contents
ILOOo02 Warning Stores the most current warning. (bit setting)
ILOO04 Alarm Stores the most current alarm. (bit setting)
I\WEOIDI08 Motion command | Indicates the motion command that is being executed.
response code The response code is 4 during INTERPOLATE command execution.
. Command
iwOnoo9, Bit 0 executing flag Always OFF for INTERPOLATE command.
. Command hold
Iwanoe, Bit 1 completed Always OFF for INTERPOLATE command.
Command error Turns ON if an error occurs during INTERPOLATE command execution.
Iwdaoo9, Bit 3 The axis will decelerate to a stop if it is moving. Turns OFF when another command is
occurrence
executed.
Command This parameter is not used for INTERPOLATE command. Always OFF for INTERPOLATE
IWDICI09, Bit 8 | execution command.
Use the bit 1 of IWODOOC (Positioning completed) to confirm the completion of command
completed .
execution.
. Distribution Turns ON when the distribution of move command has been completed. This bit is OFF
IwOaooc, Bit 0 . o
completed while a move command is being executed.
. Positioning . e
IwOnoc, Bit 1 completed Turns ON when the bit 0 of IWOOOC (Distribution completed) turns ON.
The operation depends on the setting of the NEAR signal output width (setting parameter
oLomn20).
Positionin OLOO20 =0: Turns ON when pulse distribution has been completed IWODOOC, bit 0 =
womoc, git3 | 2o 9 ON).
OLOO20 #0: Turns ON when the current position is in the range specified by the
NEAR signal output width even if pulse distribution has not been
completed.
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4.2 Motion Command Details

(4) Timing Charts

[a] Normal Execution

The target position is updated every scan.

v

ownO0o08=4 (INTERPOLATE)

IWODO08=4 (INTERPOLATE) —
IBOO090 (BUSY)

IBOO093 (FAIL)

IBOO098 (COMPLETE) i

IBOCIOCO (DEN) —

IBODOCT (POSCOMP) —

>«
1scan

[ b] Execution when an Alarm Occurs

OWI08=4 (INTERPOLATE)
IWCIE08=4 (INTERPOLATE)
IBOOI090 (BUSY)

IBOO093 (FAIL)

IBOD098 (COMPLETE)
IBODOOCO (DEN)

IBODOC1 (POSCOMP)

Alarm

v
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4 Motion Commands

4.2.4 JOG Operation (FEED)

4.2.4 JOG Operation (FEED)

The FEED command starts movement in the specified travel direction at the specified travel speed. Execute the NOP
motion command to stop the operation.
Parameters related to acceleration and deceleration are set in advance.

(1) Executing/Operating Procedure

1. Check to see if all the following conditions are satisfied.

No. Execution Conditions Confirmation Method
There are no alarms. Both ILOOO02 and ILOO04 are 0.
2 The Servo ON condition. IBOOO001 is ON.

2. Set the following motion setting parameters.

ownOmoo3, bits 0 to 3: Speed unit : owan19: Bias speed*

OWLIO03, bits 4 to 7: Acceleration unit ©  OLODO20: NEAR signal output width

OownOmo3, bits 8 to B: Filter type OLO0O36: Straight-line acceleration/acceleration time constant”
OLOO10: Speed reference setting* OLO0O38: Straight-line deceleration/deceleration time constant”
ownnois: Override” OLOO3A: Filter time constant

*

The settings of these parameters can be changed during JOG operation.
+ An override between 0% to 327.67% can be set for the speed reference.

3. Set OWOO8 to 7 to execute the FEED motion command.
JOG operation will start. IWOI08 will be 7 during the execution.

4. SetOWOOO8 to 0 to execute the NOP motion command.
The bit 1 of IWOMOOC turns ON and the JOG operation has been completed.
FEED Operation Pattern

Speed A
Rated speed
100(%) |-==mmTrTt T T T o N
’ Speed AN
)/ reference AN
)/ setting N
% (oLod1o) N
|-
»
- N Bias speed
’ B I (owoo19)
0 >
< H Time ()
Acceleration time constant Deceleration time comstant
(oLOos6) (oLOOss) i
Positioning proximity T H | 1 1
(IWOOOC Bit3) ' ! : '
Positioning completed —— i—:
(woooc Bit 1) '} ! '

(2) Holding

Holding execution is not possible during FEED command execution. The Command pause (OWODO09, bit 0) is
ignored.
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4.2 Motion Command Details

Aborting

Axis travel can be stopped during FEED command execution by aborting execution of a command. A command is
aborted by setting the Command abort (OWOOO09, bit 1) to 1 (ON).

* Set the Command abort (OWO09, bit 1) to 1 (ON). The axis will decelerate to a stop.
* When the axis has stopped, the Positioning completed (IWOOOC, bit 1) will turn ON.
* The JOG operation will restart if the Command abort (OWLOO09, bit 1) is reset to 0 during abort processing.

* This type of operation will also be performed if Motion command (OWODOO08) is changed during axis

movement.

Related Parameters

[a] Setting Parameters
. Default
Parameter Name Setting Setting
Select the setting unit for OLOO10 (Speed reference setting).
0: Reference units/sec
ownnos, | Function setting 1 1: 10" reference units/min [n = Number of digits below decimal point (fixed | 1: 10" reference
Bits 0to 3 Speed unit parameter No. 5)] units/min
2:0.01%
3: 0.0001%
. . Select the setting unit for OLCIO36 (Straight line acceleration/Acceleration time
Oownamnoo3, | Function setting 1 . . . L
. ) . constant) and OLOMO38 (Straight line deceleration/Deceleration time constant). 1: ms
Bits4to 7 Acceleration unit
0: Reference units/secz, 1: ms
Set the acceleration/deceleration filter type.
OWEIEIOS, Fynctlon setting 1 0: No filter 0: No filter
Bits8to B | Filter type 1: Exponential acceleration/deceleration filter
2: Moving average filter
OWOOo08 | Motion command | 5¢ to 7 for JO_G operation. . 0
Setting to 0 will abort the operation.
The axis will decelerate to a stop if this bit is set to 1 (ON) during positioning.
0: Cancel Abort, 1: Abort
ownnos, e . :
Bit 1 Command abort | When this bit is reset to 0 (OFF) after decelerating to a stop, the operation depends on | 0: Cancel Abort
the setting of the Position reference type (OWOO09, bit 5).
(0: Remains stopped, 1: Restarts positioning to the target position)
oLOoo10 Spe‘ed reference | Specify the': speed for the JOG opera.tion. ' . 3000
setting Set a positive value only. If a negative value is set, an error will occur.
Use this parameter to change the positioning speed without changing the Speed
reference setting (OLOO10). This setting can be changed during operation. 10000
ownOaOd18 | Override Setting range: 0 to 32767 (0% to 327.67%)
. . (100%)
Setting unit: 1 =0.01%
Example: Setting for 50% = 5000
ownOn19 | Bias speed Set the offset value of speed reference. 0
. Set the range in which the Position proximity (IWODOOC, bit 3) turns ON. The
NEAR signal .. . -
oLono20 output width Position proximity bit will turn ON when the absolute value of the difference between 0
the reference position and the feedback position is less than the value set here.
Straight line
acceleration/ . L o
oLO0O36 Acceleration time | Set the acceleration rate or acceleration time constant for positioning. 0
constant
Straight line
deceleration/ . S L
oLOOss Deceleration time | Set the deceleration rate or deceleration time constant for positioning. 0
constant
Set the acceleration/deceleration filter time constant. Either exponential acceleration/
OWOO3A Filter time deceleration filter or averaging move filter can be selected in the Function setting 1 0
constant (owaano3s).

This parameter is valid when the Positioning completed IWODOOC, bit 1) is ON (1).
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4.2.4 JOG Operation (FEED)

[ b ] Monitoring Parameters

Parameter Name Monitor Contents
ILOO02 Warning Stores the most current warning. (bit setting)
ILOO04 Alarm Stores the most current alarm. (bit setting)
WOoos Motion command Indicates the motion command that is being executed.
response code The response code will be 7 during FEED command execution.
Iwaaoo9, | Command Turns ON when abort processing is being performed for FEED command. Turns OFF when
Bit 0 executing flag abort processing has been completed.
IwOoOo9, | Command hold Al OFF for FEED d
Bit 1 completed ways or command.
IwO0o9, | Command error Turns ON if an error occurs during command execution.
Bit 3 occurrence The axis will decelerate to a stop if it is moving. Turns OFF when another command is executed.
Command
wanoo9, execution Always OFF for FEED command.
Bit 8 Use the Positioning completed (IWODOOC, bit 1) to confirm completion of this command.
completed
IwOOoC, | Distribution Turns ON when pulse distribution has been completed for the move command.
Bit 0 completed Turns OFF during execution of the move command.
IwO0Oo0C, | Positioning T ON wh Ise distribution has b leted
Bit 1 completed urns when pulse distribution has been completed.
The operation depends on the setting of the NEAR signal output width (setting parameter
I oLomn20).
IWOOOC, | Positioning .
Bit 3 proximity OLOO20 = 0: Turns ON when pulse distribution has been completed.
OLOO20 # 0: Turns ON when the current position is in the range of NEAR signal output
width even if pulse distribution has not been completed.




4.2 Motion Command Details

(5) Timing Charts

[a] Normal Execution

v

OWIOO08=7 (FEED) —
IWOD08=7 (FEED) i I
IWODO09 Bit 0 (BUSY)
IWLIDI09 Bit 3 (FAIL)

IWOIDO09 Bit 8 (COMPLETE) ~™i™
IWOLDOC Bit 0 (DEN) — —

» <
1scan
[ b] Execution when Aborted
owmOmoos=7 (FEED) —
OWOO09 Bit 1 (ABORT) L
IWOD08=7(FEED) ]
IWEICI09 Bit 0 (BUSY) 1

W09 Bit 3 (FAIL)
IWOOo9 Bit 8 (COMPLETE) -="+4 heeeeee
IWOOOC Bit 0 (DEN) —

>
1scan

[ c] Execution when an Alarm Occurs

v

OWIDO08=7 (FEED) - —*
IWOD08=7 (FEED) S -
IWEICI09 Bit 0 (BUSY)
IWLIEI09 Bit 3 (FAIL)

IWLICI09 Bit 8 (COMPLETE) ~™i™
IWOICOC Bit 0 (DEN) ]

™

Alarm
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4 Motion Commands

4.2.5 STEP Operation (STEP)

4.2.5 STEP Operation (STEP)

The STEP command executes a positioning for the specified travel direction, travel amount, and travel speed.
Parameters related to acceleration and deceleration are set in advance.

(1) Executing/Operating Procedure

1. Check to see if all the following conditions are satisfied.

No. Execution Conditions Confirmation Method
1 There are no alarms. Both ILOO02 and ILOC104 are 0.
2 The Servo ON condition. IBOOO001 is ON.

2. Set the following motion setting parameters.

owaao3s, bits 0 to 3: Speed unit” ownOmn19: Bias speed*

OWIIO03, bits 4 to 7: Acceleration unit™ OLLICI20: NEAR signal output width

OWIOOO03, bits 8 to B: Filter type OLOO36: Straight-line acceleration/acceleration time constant”
OLO0O10: Speed reference setting* OLO0O38: Straight-line deceleration/deceleration time constant”
OWDOO18: Override” OLOO3A: Filter time constant

OL[[44: Step travel distance

*

The settings of these parameters can be changed during STEP operation.
+ An override between 0% to 327.67% can be set for the speed reference.

3. Set OWOIO08 to 8 to execute the STEP motion command.
STEP operation will start. IWLOI08 will be 8 during the execution.
The bit 3 of IWODOOC turns ON when the axis approaches the target position.
The bit 1 of IWODOOC turns ON when the axis reaches the target position.
4. Set OWOMOO8 to 0 to execute the NOP motion command. The STEP operation has been completed.

STEP Operation Pattern

Speed A
Rated speed
100 (%) st N
/ Speed AN
)/ reference AN
¥ setting AN
, (oLOoo10) AN
>
STEP travel distance
(oLOoO44) )
/ N Bias speed
/ N I (owoo19)
0 >
< H Time (t)
Acceleration time constant Deceleration time coristant
(0LO0O36) (oLOOss) i

Position proximity .-—'—l, H H

(wOooc Bit3) ' i | : '

Positioning completed ,-—i i—:

(iwOooc Bit1) ' : '

(2) Holding
Axis travel can be stopped during command execution and then the remaining travel can be restarted. A command is
held by setting the Command pause (OWOOO09, bit 0) to 1 (ON).
+ Set the Command pause (OWD09, bit 0) to 1. The axis will decelerate to a stop.
* When the axis has stopped, the Command hold completed W09, bit 1) will turn ON.

* Turn OFF the Command pause (OWLI09, bit 0).
The command hold status will be cleared and the remaining portion of the positioning will be restarted.
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4.2 Motion Command Details

Aborting

Axis travel can be stopped during command execution and the remaining travel will be cancelled by aborting execution
of a command. A command is aborted by setting the Command abort (OWOOO09, bit 1) to 1 (ON).

* Set the Command abort (OW09, bit 1) to 1 (ON). The axis will decelerate to a stop.

* When the axis has stopped, the remaining portion of the positioning will be calcelled and the Positioning
completed (IWODOOC, bit 1) will turn ON.

* This type of operation will also be performed if the motion command is changed during axis movement.

[a]

Setting Parameters

Related Parameters

) Default
Parameter Name Setting Setting
Select the setting unit for OLOO10 (Speed reference setting).
0: Reference units/sec
OwnOnOos, | Function setting 1 1: 10" reference units/min [n = Number of digits below decimal point (fixed | 1: 10" reference
Bits0to 3 | Speed unit parameter No. 5)] units/min
2:0.01%
3:0.0001%
Select the setting unit for OLOMO36 (Straight-line acceleration/Acceleration time
ownOado3s, | Function setting 1 & . . ( & . L
. ; 4 constant) and OLCO38 (Straight-line deceleration/Deceleration time constant). 1: ms
Bits 4 to 7 Acceleration unit )
0: Reference units/sec”, 1: ms
Set the acceleration/deceleration filter type.
O‘WEIE|03, Fynctlon setting 1 0: No filter 0: No filter
Bits 8 to B Filter type 1: Exponential acceleration/deceleration filter
2: Moving average filter
ownamoos | Motion command Set t,o 8 for STEP operation. . 0
Setting to 0 will abort the operation.
The axis will decelerated to a stop if this bit is set to 1 (ON) during positioning
ownoaoo9, operation.
. Command pause 0: Cancel Hold
Bit 0 P When this bit is set to 0 (OFF), the positioning will restart. aneet Ho
0: Cancel Hold, 1: Hold
The axis will decelerated to a stop if this bit is set to 1 (ON) during positioning.
0: Cancel Abort, 1: Abort
ownoaoo9, T ) .
Bit 1 Command abort When this bit is reset to 0 (OFF) after decelerating to a stop, the operation depends | 0: Cancel Abort
on the setting of the Position reference type (OWLOOO09, bit 5).
(0: Remains stopped, 1: Restart positioning toward the target position)
ownno9, | Position reference Switch the position ref§r§nce type. 0: Incremental
. 0: Incremental addition mode, 1: Absolute mode ..
Bit 5 type o . . addition mode
* Set this bit before setting the Motion command (OWOOO08) to 8.
oLOO10 Spqed reference Specify the speed for the positioning. ' ‘ 3000
setting Set a positive value only. If a negative value is set, an error will occur.
Use this parameter to change the positioning speed without changing the Speed
reference setting (OLOMO10). This setting can be changed during operation.
. ) 10000
ownOo18 | Override Setting range: 0 to 32767 (0% to 327.67%)
. . (100%)
Setting unit: 1 =0.01%
Example: Setting for 50% = 5000
ownOnO19 | Bias speed Set the offset value of speed reference. 0
Set the range in which the Position proximity (IWODOOC, bit 3) turns ON. The
oLOoo20 NEAR signal Position proximity bit will turn ON when the absolute value of the difference 0
output width between the reference position and the feedback position is less than the value set
here.
Straight line
acceleration/
oLOmO36 Set the acceleration rate or acceleration time constant for positioning. 0

Acceleration time
constant

Motion Commands
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4.2.5 STEP Operation (STEP)

constant

(cont'd)
) Default
Parameter Name Setting Setting
Straight line
deceleration/ . N o
oLOomOss Deceleration time | Set the deceleration rate or deceleration time constant for positioning. 0

OwnOmO3A | Filter time constant

().

Set the acceleration/deceleration filter time constant. Either exponential

acceleration/deceleration filter or averaging move filter can be selected in the
Function setting 1 (OWDOOO03). 0
This parameter is valid when the Positioning completed IWODOOC, bit 1) is ON

ownon44

Step travel
distance

Set the travel amount of STEP operation. 1000

[ b ] Monitoring Parameters

Parameter Name Monitor Contents
ILOO02 Warning Stores the most current warning. (bit setting)
ILOO04 Alarm Stores the most current alarm. (bit setting)
WOoos Motion command Indicates the motion command that is being executed.
response code The response code will be 8 during STEP command execution.
IWO0O09, | Command executing | Turns ON when abort processing is being performed for STEP command. Turns OFF when the
Bit 0 flag execution completes.
IwOoOo9, | Command hold Turns ON when the Command pause (OW09, bit 0) is set to 1 (ON) and the axis
Bit 1 completed deceleration to a stop completes.
Iwanoo9, | Command error Turns ON if an error occurs during command execution.
Bit 3 occurrence The axis will decelerate to a stop if it is moving. Turns OFF when another command is executed.
IwO0Oo09, | Command execution T ON when the STEP d . |
Bit 8 completed urns when the command execution completes.
|WDD0C, Distribution completed Turns ON wher} pulse dls.trlbutlon has been completed for the move command.
Bit 0 Turns OFF during execution of the move command.
iwoooc, - N .
Bit 1 Positioning completed | Turns ON when the Distribution completed (IWODOC, bit 0) .
The operation depends on the setting of the NEAR signal output width (setting parameter
LO0O20).
iwaoaooc, L . OLLIC20) o
Bit 3 Positioning proximity OLOO20 = 0: Turns ON when pulse distribution has been completed.
OLOO20 # 0: Turns ON when the current position is in the range of NEAR signal output
width even if pulse distribution has not been completed.




4.2 Motion Command Details

(5) Timing Charts

[a] Normal Execution

A4

OWOo8=8 (STEP) - —
IWCIC08=8 (STEP) — -
IWOII09 Bit 0 (BUSY) ] I

IWO0O09 Bit 3 (FAIL)
IwOmoo9 Bit 8 (COMPLETE) i
IwOoocC Bit 0 (DEN) B
IwOmoocC Bit 1 (POSCOMP)  — —

» e
1scan
[ b] Execution when Aborted
OWIM08=8 (STEP) - T
OWDOO9 Bit 1 (ABORT) ——
IWEC08=8 (STEP) — L
IWOIDO9 Bit 0 (BUSY) i l
IWOI09 Bit 3 (FAIL)
IWO09 Bit 8 (COMPLETE) —

IWEICIOC Bit 0 (DEN) — —
IWOIEOC Bit 1 (POSCOMP) —— —

[c] Execution when Aborting by Changing the Command

A4

OWO08=8 (STEP) — —
IWOIE08=8 (STEP) —H I
IWOIEI09 Bit 0 (BUSY) i .
IWEICI09 Bit 3 (FAIL)
IWOID09 Bit 8 (COMPLETE)
IWOIDOC Bit 0 (DEN) —H —
IWOIDIOC Bit 1 (POSCOMP)  —— —
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4.2.6 Zero Point Setting (ZSET)

[d] Execution when an Alarm Occurs

—
v

OwrOo8=8 (STEP) — @‘f
IWOO08=8 (STEP) ] L
IWOIE09 Bit 0 (BUSY) ]
IWOID09 Bit 3 (FAIL) X
IWOO09 Bit 8 (COMPLETE) "}
IWODOC Bit 0 (DEN) —
IWODOC Bit 1 (POSCOMP) ——

> e
1scan

Alarm

T [T

4.2.6 Zero Point Setting (ZSET)

The ZSET command sets the current position as the zero point of the machine coordinate system. This enables setting
the zero point without performing a zero point return operation.

+ When using software limits, always execute the zero point setting or zero point return operation. The software limit
function will be enabled after the zero point setting operation has been completed.

(1) Executing/Operating Procedure

1. Check to see if all the following conditions are satisfied.

No. Execution Conditions Confirmation Method
1 There are no alarms. Both ILOO02 and ILOE04 are 0.

2. Set the motion setting parameter OL148 (Zero point position in machine coordinate system offset).

3. Set OWOMOO08 to 9 to execute the ZSET motion command.

A new machine coordinate system will be established with the current position as the zero point. IWCI08 will
be 9 during the zero point setting operation. The bit 5 of IWOOOC will turn ON when zero point setting has been
completed.

4. SetOWOMOO8 to 0 to execute the NOP motion command. The zero point setting operation completes.

(2) Holding/Aborting

The Command pause (OWOOO09, bit 0) and the Command abort (OWOO09, bit 1) cannot be used.



4.2 Motion Command Details

(3 ) Related Parameters

[a] Setting Parameters

. Default
Parameter Name Setting Setting
ownOnos8 | Motion command Set to 9 for ZSET operation. 0
Zero point position in . . . .
oLOoo4s machine coordinate S;,t the poslltlgn otg’set from t'he mac;hme coor'dmate system zero point 0
system offset after completing the zero point setting operation.

[ b] Monitoring Parameters

Parameter Name Monitor Contents
ILOO02 Warning Stores the most current warning. (bit setting)
ILO0O04 Alarm Stores the most current alarm. (bit setting)
\WOoos Motion command Indicates the motion command that is being executed.
response code The response code will be 9 during ZSET command execution.
w009, | Command executing . .
Bit 0 flag Turns ON when abort processing is being performed. Turns OFF when the execution completes.
IWEILI09, | Command hold Thi i d for ZSET d. Always OFF for ZSET d
Bit 1 completed is parameter is not used for command. Always or command.
w0009, | Command error Turns ON if an error occurs during command execution.
Bit 3 occurrence The axis will decelerate to a stop if it is moving. Turns OFF when another command is executed.
IwO0Odo09, | Command execution T ON when the ZSET d . I
Bit 8 completed urns when the command execution completes.

(4) Timing Chart

[a] Normal Execution

OWDID08=9 (ZSET) -
IWOD08=9 (ZSET) —
IWEOICI09 Bit 0 (BUSY) 4
IWODO09 Bit 3 (FAIL)

IWODO09 Bit 8 (COMPLETE) —| ‘
IWOIOOC Bit 5 (ZRNC) * ’; [

1scan
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4.3.1 List of Motion Subcommands

4.3 Motion Subcommands

4.3.1 List of Motion Subcommands

The following two subcommands are available for the PO-01 Module.

Command

Command Name Function
Code

This is a null command.
0 NOP No command When a subcommand is not being specified, set this “no
command” code.

5 FIXPRM_RD Read fixed parameter Beads the (?urr'ent value of the specified fixed parameter and stores
in the monitoring parameter.

The details on the PO-01 Module motion subcommands are described below.

4.3.2 No Command (NOP)

Set this command when a subcommand is not being specified.

(1) Related Parameters

[a] Setting Parameter

Parameter Name Setting

OwOOOA | Motion subcommand Set to 0 to specify “no command (NOP)”.

[ b ] Monitoring Parameters

Parameter Name Monitor Contents
\WODO0A Motion subcommand response Indicates the motion subcommand that is being executed.
code The response code is 0 during NOP command execution.
IWO0OO0B, Bit 0 | Command executing flag Turns OFF during NOP command execution.
IwO0OoB, Bit 3 | Command error occurrence Turns OFF during NOP command execution.
IwOOO0B, Bit 8 | Command execution completed Turns OFF during NOP command execution.

4.3.3 Read Fixed Parameters (FIXPRM_RD)

The FIXPRM_RD command reads the current value of the fixed parameter specified by OWODOSC (Fixed parameter
number), and stores the read data in the monitoring parameter ILCOO56 (Fixed parameter monitor).

(1) Executing/Operating Procedure

1. Check to see if all the following conditions are satisfied.

No. Execution Conditions Confirmation Method
1 Motion subcommand execution has been completed. IWOOOA is 0 and IWOOOB, bit 0 is OFF.

2. Set OWLOOA to 5 to execute the FIXPRM_RD motion subcommand.
The FIXPRM_RD command will read the specified fixed parameter’s current value and store it in the monitoring
parameter.
IWODOOA will be 5 during command execution.
The bit 0 of IWOOO0B will turn ON during the command processing and will turn OFF when the command
processing has been completed.

3. Set OWODOOA to 0 to execute the NOP motion command and then complete the reading operation.

150



4.3 Motion Subcommands

(2) Related Parameters

[a] Setting Parameters

Parameter Name Setting
ownOnooA Motion subcommand The status monitoring is executed when this parameter is set to 5.
ownonsc Fixed parameter number Set the number of the fixed parameter to be read.

[ b] Monitoring Parameters

Parameter Name Monitor Contents
IWLCICI0A Subcommand response Indicates the motion subcommand that is being executed.
code The response code is 5 during FIXPRM_RD command execution.
IWOICIOB, Bit 0 | Command executing flag Turns QN during FIXPRM_RD command execution and turns OFF when
execution has been completed.
IWLICIOB, Bit 3 | Command error occurrence Turns ON if an error occurs during F'IXPRMiRD command execution.
Turns OFF when another command is executed.
. Command execution
IWO0OoB., Bit 8 Turns ON when FIXPRM_RD command execution has been completed.
completed
ILOO56 Fixed parameter monitor Stores the fixed parameter data that was read.

(3) Timing Charts

[a] Normal End

[b] Error End

OWIOOOA=5 (FIXPRM_RD)
IWODOA= 5 (FIXPRM_RD)

IWCICIOB Bit 0 (BUSY)
IWOICIOB Bit 3 (FAIL)

IWOOOoB Bit 8 (COMPLETE) _
Undefined

ILOO56

Monitoring result

OWIOCO0A=5 (FIXPRM_RD) —
IWOD0A=5 (FIXPRM_RD)
IWODOB Bit 0 (BUSY)

IWOOO0B Bit 3 (FAIL)

IWOOO0B Bit 8 (COMPLETE)
ILOO56

Undefined

Motion Commands
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4 Motion Commands

4.3.3 Read Fixed Parameters (FIXPRM_RD)
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Appendix

Confirming the Software Version and Board
Revision

Confirming the Software Version and Board Revision
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You can confirm the software version and board revision of the PO-01 Module in the following locations.
* Software Version
+ Attached to the PO-01 Module board: VOO.OO

 System register

+ The system register address depends on the Expansion Rack and option slot where the PO-01 Module is
mounted. Refer to the manual for your Machine Controller for details.

* Board Revision
Attached to the PO-01 Module board: REV.J]
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POSMAX turn number presetting completed (TPRSE) - - - - - - 64
P-OT + C-phase pulse method - = = === - === - == ------- 114
P-OTmethod === === === = ccccmmm e me e ae oo 117
pulse output method selection = == =======-=-=--=-===-=--- 50
pulse output signal polarity selection = = === === ====---- 50

R

rated motor speed - - - ----------------------- 53
read fixed parameters (FIXPRM RD) --------=------- 150
reference pulse forms = --=-==--=-==--==---=------ 26
reference unit = = === === = == = =~ == = 4 4o oo oo~ 67
reference unit selection == ----===------«------- 48
reverse software limit enabled/disabled - - - - - - = - ------- 46
run command setting = = == === --------=-=------- 53
TUN Statis = = = = = = = = = = = = = = = = & = = = == === === ==~ 61
running (servOON) == === = = = = - - - - oo oo oo 61

selection of operation modes == =-=-==-====-=“=------- 46
servoOFF - ----------------------------- 62
SeTVOON - - ---=------- - mmmmmmm o - e - - 53
setting parameter details - - - - = =-=-=-=-=-=-=---------- 53
setting parameter error = = = = = = = = = = = == = = = = = - - - - - - 61
signmethod = == === ====-=--c-c-cooooomoooo- 26
software limit function = = = = === === --=--cc---o-o- 75
specifications = = === === === === - = “““-“-“------- 22
speed reference = - == === === === “=“““““-“---- -~ 70
speed reference output monitor - - ----=--=-=---------- 65
speed reference setting - - == -=-=-==-=-=-=-=---------- 56
speedunits === === === ------ 54
standard cables = - === == === -@“---c@“---------- 28
STEP ===-ccccmccmcerccccccccccecenana- 144
STEP operation (STEP) - === === === =-==-=------- 144
step travel distance == === === === === =----------- 60
straight line acceleration/acceleration time constant - - - - - - - - 57
straight line deceleration/deceleration time constant - - - - - - - - 57
subcommand response code = = == === === === == ===~ 63
subcommand status == - === === === ------ 63
T
target position in machine coordinate system (TPOS) - ----- - 65
TPOS == ---- - mm e e e e e e e e m o - o 65
TPRSE --------ccmcermc e e mc s mmm = 64
travel distance per machine rotation = - = = = = = = = = = = = = = = - 48
w
Waring - - = --====----c--cccc-ccmmomeonm~ 61
width of starting point position output = - == === === ----- 59
work coordinate system offset = = = === == === =--------- 60
V4
ZBRO - - === - mm e s e e e e s s e s - - 64
Zero point not §et = = = = = = = = = = = = = = = = = = = = - - - - - - - 62
zero point position (ZERO) === =-==-=-=--=--c------ 64
zero point position in machine coordinate system offset - - - - - - 60
zero point return (setting) completed (ZRNC) - -=--=--=--=- -~ 64
zero point return (ZRET) - --=--=-=-=-==-=--=------ 84
zero point return deceleration LS signal - = - = = = = = = = = = = = - 54
zero point return direction = = === === === === - ----- 55
zero point return forward limit signal = - - == =-==-=-=------- 54
zero point return forward limit signal selection - - = - = = = = = - = 52
zero point return method - = - = = = = = == === == - - - - -~ 59, 84
zero point return reverse limit signal - - ---=--=-------- 54
zero point return reverse limit signal selection - - - --=----- - 52
zero point return travel distance - - - - == - === =--=----- 59
zero point setting (ZSET) =--==-=-=-==--=--=------ 148
ZRET === - mm s mm e e e e e e e e 84
ZRNC == == == s - s e s e e e e e e e e - - - 64
ZSET ------c e e e e s s e e s e e m e m == 148
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