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Using this Manual

Read this manual to ensure correct usage of the MP2000-series Machine Controller (hereinafter referred to as Machine
Controller unless otherwise specified) and the SVA-01 Module. Keep this manual in a safe place so that it can be
referred to whenever necessary.

B Manual Configuration

Read the chapters of this manual as needed.
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B Symbols Used in this Manual

The 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,
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 Related Manuals

The following table lists the manuals relating to the SVA-01 Module. Refer to these manuals as required.

Manual Name

Manual Number

Contents

Machine Controller MP2100/MP2100M
User’s Manual Design and Maintenance

SIEP C880700 01

Describes how to use the MP2100 and MP2100M
Machine Controllers.

Machine Controller MP2200 User’s Manual

SIEP C880700 14

Describes how to use the MP2200 Machine Controller
and the modules that can be connected.

Machine Controller MP2300 Basic Module
User’s Manual

SIEP C880700 03

Describes how to use the MP2300 Basic Module and the
modules that can be connected.

Machine Controller MP2500/MP2500M/
MP2500D/MP2500MD User’s Manual

SIEP C880752 00

Describes how to use the MP2500, MP2500M,
MP2500D, and MP2500MD Machine Controllers.

Machine Controller MP2000 Series
Motion Module User’s Manual
Built-in SVB/SVB-01 Module

SIEP C880700 33

Provides a detailed description on the MP2000-series
Machine Controller built-in SVB Module and slot-
mounting optional SVB-01 Module.

Machine Controller MP2000 Series
Communication Module
User’s Manual

SIEP C880700 04

Provides the information on the Communication Module
that can be connected to MP2000 Machine Controller
and the communication methods.

Machine Controller MP900/MP2000 Series

Describes the instructions used in MP900/MP2000 lad-

User’s Manual, Ladder Programming SIEZ-C887-1.2 der programming.
Machine Controller MP900/MP2000 Series Describes the i . 4 in MPIOO/MP2000
User’'s Manual SIEZ-C887-1.3 escribes the instructions used in

Motion Programming

motion programming.

Engineering Tool for MP2000 Series
Machine Controller
MPE720 Version 6 User’s Manual

SIEP C880700 30

Describes how to install and operate the programming
tool MPE720 version 6 for MP2000-series Machine
Controllers.

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).

¥ Series SGMO/SGD
User’s Manual

SIE-S800-26.3

Describes the Z—I Series SERVOPACK models, specifi-
cations, and capacity selection methods.

>-11 Series SGMOH/SGDH
User’s Manual

SIEP S800000 05

Describes the installation, wiring, trial operation, func-
tion applications methods, maintenance, and inspection
of the Z-II Series SERVOPACKs.

2-1I Series SGMOH/SGDM
User’s Manual

SIEP S800000 15

Describes the installation, wiring, trial operation, func-
tion applications methods, maintenance, and inspection
of the Z-II Series SERVOPACKs.

AC Servo Drives
2-1II Series SGMOO/SGDS
User’s Manual

SIEP S800000 00

Describes the models, specifications, wiring, trial opera-
tion, adjustment, function application methods, mainte-
nance, and inspection of the -III Series SERVOPACKSs
and Servomotors.

AC Servodrive

-V Series SGMOO/SGDV

User's Manual

Design and Maintenance

Rotational Motor

Analog Voltage and Pulse Train Reference

SIEP S800000 45

Describes the models, specifications, wiring, trial opera-
tion, adjustment, function application methods, mainte-
nance, and inspection of the -V Series SERVOPACKs
and Servomotors.

AC Servodrive -V Series

User's Manual

Design and Maintenance

Linear Motor

Analog Voltage and Pulse Train Reference

SIEP S800000 47

Describes the models, specifications, wiring, trial opera-
tion, adjustment, function application methods, mainte-
nance, and inspection of the -V Series SERVOPACKs
and Linear Servomotors.

X-7-Series AC Servo Drive
3-7S SERVOPACK with Analog
Voltage/Pulse Train References
Product Manual

SIEP S800001 26

Describes the selection of Z-7-Series SERVOPACKSs and
the installation, connection, settings, trial operation, tun-
ing, and monitoring of Servo Drives.
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Manual Name

Manual Number

Contents

>-1I1 Series SGMOS/SGDS
Digital Operator Instructions

TOBP S800000 01

Describes the operating methods of the JUSP-OPOSA
Digital Operator.

Machine Controller MP900/MP2000 Series
User’s Manual For Linear Servomotors

SIEP C880700 06

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

Machine Controller MP900/MP2000 Series
New Ladder Editor Programming Manual

SIEZ-C887-13.1

Describes the programming instructions of the New Lad-
der Editor, which assists MP900/MP2000 Series design
and maintenance.

Machine Controller MP900/MP2000 Series
New Ladder Editor User’s Manual

SIEZ-C887-13.2

Describes the operating methods of the New Ladder Edi-
tor, which assists MP900/MP2000 Series design and
maintenance.

B Copyrights

+ 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.
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Safety Information

The following conventions are used to indicate precautions in this manual. These precautions are provided to ensure
the safe operation of the Machine Controller 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 inju-
A WARNING ry, or property damage.

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

A CAUTION or property damage.

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 .
O PROHIBITED P pecticp \

For example, @ indicates prohibition of open flame.

Indicates mandatory actions. Specific actions are indicated inside . .

€@ VMANDATORY

For example, 9 indicates mandatory grounding.



Safety Precautions

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

B General Precautions

/N WARNING

+ Before connecting the machine and starting operation, 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 Machine Controller.
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 may damage the machine or even cause acci-
dents resulting in injury or death.

+ Do not remove the front cover, cables, connectors, or options 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 Machine Controller.

+ Do not attempt to modify the Machine Controller 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 device connected to it may start operation suddenly. Provide
safety measures in advance to ensure human safety in the event that operation restarts suddenly.

There is a risk of injury.

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

There is a risk of electrical shock or injury.

Vii
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B Storage and Transportation

/\ CAUTION

*

L]

Do not store or install the Machine Controller in the following locations.
There is a risk of fire, electrical shock, or device damage.

* 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 overload the Machine Controller during transportation.
There is a risk of injury or an accident.
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.

B |nstallation

/\ CAUTION

Never use the Machine Controller 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 Machine Controller or place heavy objects on the Machine Controller.
There is a risk of injury.

Do not block the air exhaust port or allow foreign objects to enter the Machine Controller.
There is a risk of element deterioration inside, an accident, or fire.

Always mount the Machine Controller in the specified orientation.

There is a risk of an accident.

Do not subject the Machine Controller 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 overrun, 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 Machine Controller 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
¢+ When connecting the battery, connect the polarity correctly.
There is a risk of battery damage or explosion.
+ Only qualified safety-trained personnel should replace the battery.
If the battery is replaced incorrectly, machine malfunction or damage, electric shock, or injury may result.
+ When replacing the battery, do not touch the electrodes.
Static electricity may damage the electrodes.

B Selecting, Separating, and Laying External Cables

/\ CAUTION

+ Consider the following items when selecting the 1/O signal lines (external cables) to connect the Machine
Controller to external devices.
* Mechanical strength
* Noise interference
« Wiring distance
« Signal voltage, etc.
+ Separate the I/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 1/O signal lines and power lines are not separated properly, malfunctioning may result.

Example of Separated External Cables
Steel separator

General .
P_owgr control D_|g|ta|| I/O
circuit circuit S|gt;':a
cables cables cables

0000 0000 0000




B Maintenance and Inspection Precautions

/A\ CAUTION

¢+ Do not attempt to disassemble the Machine Controller.
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.
¢+ When replacing the Machine Controller, restart operation only after transferring the programs and parame-
ters from the old Module to the new Module.
If the data has not been transferred to the new module before the operation of the machine controller starts, damage to

the device may result.

B Disposal Precautions

/A\ CAUTION

+ Dispose of the Machine Controller 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.

Xi
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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.

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

the customer.

. Consult with Yaskawa to determine whether use in the following applications is acceptable. If use in the application

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

. 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.

. 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.

. 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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Overview
This chapter provides an overview and the features of the SVA-01 Module.
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1.1 SVA-01 Module Overview and Features

1.1.1 Overview

1.1 SVA-01 Module Overview and Features

1.1.1 Overview

The SVA-01 Module is a motion control module with analog outputs. Each Module can control Servos or Invert-
ers for up to 2 axes.

The Module has two connectors (CN1 and CN2) for connecting SERVOPACKSs and external 1/0. Each connector
provides analog outputs for speed references and torque references, analog inputs for feedback speed monitoring
and torque monitoring, pulse input phases A, B, and C (5-V differential), and general-purpose digital I/O inter-
faces.

The control cycle is fixed at 500 ps.

2 analog outputs: Speed reference CNA1
Servo Controls Torque reference ]
e Speed references - - .
« Position control 2 analog inputs: _Srpeed mc;nltor %
« Torque rﬁorgiligrre erence @
references — — &
o Phase control Pulse inputs: Phase A/B/C (5-V differential) g
° .Zero pomt_ returns 6 general-purpose digital inputs (of which 2 are latch inputs) E
—L Monitor Functions (%]
6 general-purpose digital outputs
g Sensor ON output, 5 V/24 V —|_
8 CN2
é System bus interface L] Same as above gsme
I SERVOPACK parameters above!
Q
2
3 ow CN3
o [ ]
L




1.1 SVA-01 Module Overview and Features

1.1.2 Features

1.1.2 Features

The SVA-01 Module has the following features.

* Servo control module with analog outputs to control up to two axes

* You can connect two axes with an Inverter or Analog Servo Drive (SGDA, SGDB, SGDM, SGDH, SGDS,
SGDYV, or SGD7S).

» The control cycle is fixed at 500us, enabling high-precision control without being affected by the high-speed
scan cycle.

+ Position control, speed reference outputs, torque reference outputs, or phase control can be performed inde-
pendently for each axis.

SVA-01 Speed, Position, and Phase Control
H SVA01 SERVOPACK
DIA Speed reference m
DIA Torque limit N
Inverters Speed monitor
or A/D (<« P @
Analog servos AD le Torque monitor
SGDA Encoder pulses
SGDB Counter [« P
SGDM
SGDH
SGDS
SGDV Torque Control
SGD7S SVA-01 SERVOPACK
DIA Torque reference
Speed limit
D/A P > @
Speed monitor
A " @
Torque monitor
AD <
Encoder pulses
Counter [«
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1.1 SVA-01 Module Overview and Features

1.1.3 System Configuration Example

1.1.3 System Configuration Example

The following diagram shows a system configuration example.

MP2300 SVA-01 Ol
y YASKAWA RovO Orun [RINO Oerr
AMQO QERR
™XQ QBAT

CH1

2 analog outputs/axis
cPu 10 2 analog inputs/axis
DC24V ° 1 pulse input/axis
— -
@ |D] e I==1
POWER ﬁ ov
(©] DCIN 0Ol
-—/‘r SGDH-04EA —/J- SGDH-04EA
HAEEE A AFEE A
[@IQ©] @@l
o o o o
=| =
1 \
° o4
sy Ry
H i 3] i
Yo ole =) Yoole =)

Servos for 2 axes

+ Use the specified cables and connectors. Refer to 2.5.1 Cables on page 2-12 to select appropriate cables and con-
nectors to connect each device.



1.2 Specifications

1.2 Specifications

1.2.1 Hardware Specifications

1.2.1 Hardware Specifications

Iltem

Specifications

Model Number

JAPMC-MC2300 (-E)

Module Appearance

LED indicators /
2—=0

CN1: Servo connector

CN2: Servo connector

CN3: 24-V input connector

Max. Number of Modules to be connected

MP2300: 2 Modules
MP2200: 16 Modules

RUN (green)

Indicators ERR (red)
CNI1: Servo connector
Connectors CN2: Servo connector

CN3: 24-V power input connector

Servo Interfaces

Digital Inputs

6 inputs x 2 channels (Sink mode input 24 V/4.3 mA)
DI_0: General-purpose input (ALM)
DI _1: General-purpose input (RDY)
DI_2: General-purpose input (ZERO: External latch signal input)
DI_3: General-purpose input
DI_4: General-purpose input
DI _5: General-purpose input (EXT: External latch signal input)

Digital Outputs

6 outputs x 2 channels (Sink mode output 24 V/100 mA)
DO_0: General-purpose output (SV_ON)
DO_1: General-purpose output (ALM_RST)
DO _2: General-purpose output (PCON)
Used for C-SEL (control mode switching signal)
DO_3: General-purpose output
DO_4: General-purpose output
DO _5: General-purpose output (SEN signal), 5-V and 24-V outputs

Pulse Inputs

1 input X 2 channels, phase A/B/C, 5-V differential input
Pulse input rate: 4 Mpps (16 Mpps for x4)
Phase-C latch input

Response time: 95 to 125 ns, ON pulse width: 200 ns min.

Analog Outputs

2 outputs x 2 channels, -10 V to 10 V, D/A 16-bit, load impedance: 10 kQ min.

Analog Inputs

2 outputs % 2 channels, -10 V to 10 V (applicable: -9 V to 9 V), D/A 16-bit,
input impedance: approx. 13 kQ

Overview
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1.2 Specifications

1.2.1 Hardware Specifications

ltem Specifications
Ambient Operating 0 to +55°C
Temperature
Ambient Storage 25 10 485°C
Temperature
) Ambient Operating o) (o .
Enw(;(.)tpment Humidity 30 to 95% (with no condensation)
onditions -
Ambl.eht Storage 5 to 95% (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
Conforms to JIS B 3502.
Vibration amplitude/acceleration:
Mechanical Vibration Resistance 10 £ f< 57 Hz, Single-amplitude of 0.075 mm
Operating 57 < £ < 150 Hz, Fixed acceleration of 9.8 m/s
Conditions 10 sweeps (1 sweep = 1 octave per minute) each in the X, Y, and Z directions
. Conforms to JIS B 3502.
Shock Resistance . 5. . N
Peak acceleration of 147 m/s“ twice for 11 ms each in the 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 Ground Ground to 100 Q max.

Requirements

Cooling Method

Natural cooling

Dimensions (mm)

125 x95 (Hx D)

Mass

80 g




1.2 Specifications

1.2.2 Functional Specifications

1.2.2 Functional Specifications

Item

Details

Function

Remarks

Control Functions

Torque Reference
(Open-loop)

Torque Reference

According to the torque unit selection parameter

Speed Limit at Torque Reference

Rated speed percentage designation [0.01%]

Speed Reference (Open-loop)

Speed Reference

According to the speed unit selection parameter

Acceleration

According to the acceleration/deceleration unit
selection parameter

Deceleration

According to the acceleration/deceleration unit
selection parameter

Moving Average Filter
Time Constant Setting

ms

Torque Limit

According to the torque unit selection parameter

Positive Speed Limit

Rated speed percentage designation [0.01%)]

Negative Speed Limit

Rated speed percentage designation [0.01%)]

Position Control

Position Reference

mm, inch, degree, pulse

Speed Reference

According to the speed unit selection parameter

According to the acceleration/deceleration unit

Acceleration .
selection parameter
. According to the acceleration/deceleration unit
Deceleration .
selection parameter
. Moving average or exponential acceleration/
Filter Type & & P

deceleration

Filter Time Constant

ms

Position Compensation

mm, inch, degree, pulse

Speed Compensation

According to the speed unit selection parameter

Position Loop Gain

1/s

Position Loop Integration

Time Constant ms

Speed Feed Forward Gain Position derivative percentage designation
[0.01%)]

Primary Delay Time Constant ms

Torque Limit

Rated torque percentage designation [0.01%]

Positive Speed Limit

Rated speed percentage designation [0.01%)]

Negative Speed Limit

Rated speed percentage designation [0.01%)]

Phase Control

Speed Reference

According to the speed unit selection parameter

Speed Compensation

According to the speed unit selection parameter

Phase Compensation

mm, inch, degree, pulse

Phase Control Proportional Gain

Same as position loop gain parameter

Phase Control Integration
Time Constant

Same as position loop integration time constant
parameter

Torque Limit

Rated torque percentage designation [0.01%)]

Positive Speed Limit

Rated speed percentage designation [0.01%)]

Negative Speed Limit

Rated speed percentage designation [0.01%]

Overview
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1.2 Specifications

1.2.3 Performance Specifications

Iltem

Details

Function Remarks

Motion Functions

Motion Commands

Positioning, external positioning, zero point return, interpolation, interpolation with posi-
tion detection function, JOG operation, STEP operation, speed reference, torque/thrust
reference, phase control, etc.

Acceleration/Deceleration
Methods

1-step asymmetrical trapezoidal acceleration/deceleration, exponential acceleration/
deceleration filter, moving average filter

Position Units

pulse, mm, inch, degree

Speed Units

Reference unit/sec, 10" reference unit/min, rated speed percentage designation

Acceleration/Deceleration
Units

Reference unit/sec?, ms (acceleration time from 0 to rated speed, deceleration time from
rated speed to 0)

Torque Units

Rated torque percentage designation

Electronic Gear

Supported

Position Control Methods

Finite length position control, infinite length position control, absolute infinite length
position control, simple absolute infinite length position control

Software Limits

One each in forward and reverse directions

Zero Point Return Types

17

Latch Function

Phase-C latch, external signal input latch

Self-configuration Function

Modules can be automatically allocated to the Machine Controller.
(Axes must be manually allocated.)

1.2.3 Performance Specifications

Item Specifications Remarks
Control Cycle 500 us -
Resolution 16 bits PWM output
Output Delay 10 ms* -
D/A
Accuracy 10 mV max. -
Temperature Drift 200 pV/°C max. -
Resolution 16 bits -
Input Dela 1 -
AD P y o
Accuracy 10 mV max. -
Temperature Drift 100 uv/°C max. -
OFF - ON 1 ms -
DO
ON — OFF 1 ms -
DI OFF - ON 1 ms
ON — OFF 1 ms
Pulse Input Rage 4 Mpps 16 Mpps for input pulse multiplier of 4

*

When changing full-scale from -10 V to +10 V




1.2 Specifications

1.2.4 Applicable SERVOPACKSs

SERVOPACK Model

Remarks

SGDA -000OS
SGDB -00ADO-O
-00DD

X-1 series AC SERVOPACK

SGDM -O000ODA
-O00ADO

SGDH -O00ODE
-O0AE

2-1I series SERVOPACK

SGDS -000-0100
-000-0200
-000-o0500

X-1II series SERVOPACK

SGDV -000001
-000005

2-V series SERVOPACK

SGD7S -O000000

2-7 series SERVOPACK

1.2.4 Applicable SERVOPACKs

Overview
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Settings and Installation

This chapter explains the LED indicators of the SVA-01 Module, how to install or remove it, and
how to connect SERVOPACKS to it.

2.1 External Appearance and LED Indicators ------------------------ 2-2
2.1.1 External Appearance -------- - - o mm e e e e e e o e o 2-2
21.2LED Indicators -=-----cccmm e e ee e e oo 2-2
2.1.3 SVA-01 Module Status Indication -----------c oo 2-3

2.2 Applicable Machine Controllers for SVA-01 Modules - --------------- 2-4

2.3 Mounting/Removing SVA-01 Modules - - - === === === m o m e e e e e e oo - 2-5
2.3.1 Mounting a SVA-01 Module - --- == == - - mmm e e - 2-5
2.3.2 Removing SVA-01 Modules for Replacement - - = = = === = = o e m e e mme e e 2-7

2.4 SVA-01 Module Connections - - - === === c e e m e e e e oo 2-9
2.4.1 CONNECIOrS = = = = = = = = = = o s oo f oo e oo e eeoea oo 2-9
2.4.2 Connection Procedure for 24-V Input Cable - ---------------coooon 2-10
2.4.3 CN1 and CN2 Connector Pin Arrangement - -----------coomommmooo 2-11

2.5 Cable Specifications and Connections - ------------------------ 2-12
2.5.1CablES === - 2-12
2.5.2 JEPMC-W2040-00-E Details - ---------mmmm oo 2-12
2.5.3 JEPMC-W2041-000-E Details ---- === mmmmmmmia e e oo 2-14

2.6 Restrictions for Feedback Pulse Inputs - --------=--c-ccco-- 2-17
2.6.1 Restrictions for SERVOPACK Pulse Output Frequency - - - == --===--=--cuu---- 2-17
2.6.2 Restrictions in SVA-01 Module Pulse Input Frequency ---------------------- 2-18
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2.1 External Appearance and LED Indicators

2.1.1 External Appearance

2.1 External Appearance and LED Indicators

2.1.1 External Appearance

The following figure illustrates the external appearance of the SVA-01 Module.

2.1.2 LED Indicators

LED indicators

CN1: Servo connector

‘SVA-O'I
RN R

cHi|[ O
—
™

CN2: Servo connector

e[| o[

CN3: 24-V input connector =
[

A
oN

B

The following table shows the indicators that show the operating status of the SVA-01 Module and error information.

tion.

Indicators '”,\‘f:rigor Color Signification When Lit Signification When Unlit
Lights dl.erg normal operation An error has occurred in the micro-
RUN Green of the microprocessor used for
processor for control.
RUN O O ERR control.
Lights/blinks for failures.
ERR Red Not lit during normal opera- Normally operating




2.1 External Appearance and LED Indicators

2.1.3 SVA-01 Module Status Indication

The SVA-01 Module status is indicated by the combination of LED indicators as shown in the following table.

2.1.3 SVA-01 Module Status Indication

*

Detection is possible only with the JAPMC-MC2300-E.

Indication -
Status SVA-01 Module Status Description
RUN | ERR
o) O | Hardware reset status Indicates that the hardware is being reset by the Machine Con-
troller.
Indicates that the SVA-01 Module has not been registered in
Module Configuration. Refer to 3.2 Module Configuration
O O | Not defined Definition of Machine Controller on page 3-3 and make the
o] settings to define the module configuration and the SVA Mod-
© ule.
7]
5 » Maintains this status for 1 to 6 seconds after the power sup-
5 ply is turned ON or the Module is reset.
8 » Maintains this status for 30 seconds per axis if fixed param-
© O ® | Being initialized eter No. 30 (Encoder Type) is set to 1 to enable an absolute
g encoder and if an error occurred in the interface with the
2 absolute encoder.
* This state continues if DWG A is caught in an infinite loop.
Indicates that the Machine Controller’s CPU is being stopped.
* O | CPU being stopped Execute a CPU RUN command to restore normal operation
status.
[ ] O | Operating normally Indicates that the SVA-01 Module is operating normally.
A CPU Modul i . . . . .
CPU Module error1s detected If a watchdog time timeout error is detected, the processing
2: Watchdog time timeout error . .
[ ] * 7 . time for the user program may exceed the set scan time. Check
(Number indicates the number of times . .
s the settings for the user program and the scan time.
blinking.)
Hardware error
1:-
2: ROM error
3: RAM error
4: CPU error Hardware failure of the SVA-01 Module occurred.
* * 5: FPU error
Replace the Module.
6: Shared memory error
7: JL-045 error
C 8: Internal power supply error*
g (Number indicates the number of times
w blinking.)
Software error
1:-
2: -
3: Address error (reading) exception
4: Address error (writing) exception
o * 5: FPU exception Software failure of the SVA-01 Module occurred.
6: General illegal instruction exception Replace the Module.
7: Slot illegal instruction exception
8: General FPU suppression exception
9: Slot FPU suppression exception
(Number indicates the number of times
blinking.)
> Use the following monitoring parameters to find out the details
£ of alarm or warning.
5 . ILOO02: Warning
g [ ] (
S Occurrence of alarm or warning ILOO04: Alarm
g W09, bit 3: Command Error Completed Status (FAIL)
< IWODOOB, bit 3: Command Error Completed Status (FAIL)
® :Lit
O : Unlit
% Blinking
: Not specified

n Settings and Installation
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2.2 Applicable Machine Controllers for SVA-01 Modules

2.2 Applicable Machine Controllers for SVA-01 Modules

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

Max. No. of Applicable Version
Name Model Connectable CPU Remarks
Modules Module MPE720
MP2300 JEPMC-MP2300 (-E) | 2 modules Ver. 2.20 -
or later
MP2310 JEPMC-MP2310 (-E) | 3 modules All . -
versions
MP2300S JEPMC-MP2300S (-E) | 1 module -
Ver. 5.12
Ver. 2.20
P CPU-01 | JAPMC-CP2200 (-E) | 30 modules or later Ver. 6.01 The maximum number of
Ver. 7.10 connectable Modules is the
CPU-02 | JAPMC-CP2210 (-E
*2200 (-E) or later total for the maximum
1 CPU-03 | JAPMC-CP2220-E 31 modules All versions . )
expansion to four racks.
CPU-04 | JAPMC-CP2230-E
Ver. 2.20
MP2100M - -
JAPMC-MC2140 (-E) 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




2.3 Mounting/Removing SVA-01 Modules
2.3.1 Mounting a SVA-01 Module

2.3 Mounting/Removing SVA-01 Modules

This section describes how to mount and remove a SVA-01 Module.

2.3.1 Mounting a SVA-01 Module

Mount a SVA-01 Module by using the following procedure.

+ Remove the SVA-01 Module to be replaced, in advance of replacement, by referring to 2.3.2 Removing SVA-01
Modules for Replacement on page 2-7.

(1) Preparation

1. Create a backup file of the programs.

Use the MPE720 to save the Machine Controller programs to a personal computer.

¢+ MPE720 Ver. 5.00: Right-click the PLC folder and then select Transfer - All Files - From Controller to
MPE720 from the main menu.
MPE720 Ver. 6.00: Open the project file and then select Online - Transfer - Read from Controller from the
main menu.

2. Remove the Machine Controller and Expansion Racks.

Turn OFF the power supply, and then disconnect all cables from the Machine Controller and expansion racks
(MP2200 base units). After disconnecting all the cables, remove the Machine Controller and expansion racks
from the panel or mounting rack, and place them on a sufficiently wide and safe surface, such as working table.

(2) Removing an 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.
s,

01 TR
MBU-02 | VTV C L el 02

n Settings and Installation
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2. Remove the cover of the SVA-01 Module.

Insert the tab of the battery cover into the slot on the top of the cover of the SVA-01 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.
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2.3 Mounting/Removing SVA-01 Modules

2.3.1 Mounting a SVA-01 Module

(3) Mounting SVA-01 Modules

1.

Insert a SVA-01 Module.

Guide rails can be seen or are located at the top and bottom of the optional module mounting 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.

Mount onto the mounting base.

After the SVA-01 Module has been completely inserted, firmly push the front of the Module into the mounting-
base connectors. If the SVA-01 Module has been installed correctly, the front of the SVA-01 Module and the

hook will be aligned.

Mount the panel of the SVA-01 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.



2.3 Mounting/Removing SVA-01 Modules

2.3.2 Removing SVA-01 Modules for Replacement

2.3.2 Removing SVA-01 Modules for Replacement

Use the following procedure to remove a SVA-01 Module.

(1) Preparation

1. Create a backup file of the programs.

Use the MPE720 to save the programs of the Machine Controller to a personal computer.

+ MPE720 Ver. 5.000: Right-click the PLC folder and then select Transfer - All Files - From Controller to
MPE720 from the main menu.

MPE720 Ver. 6.00: Open the project file and then select Online - Transfer - Read from Controller from the
main menu.

2. Remove the Machine Controller and Expansion Racks.

Turn OFF the power supply, and then disconnect all cables from the Machine Controller and expansion racks
(MP2200 base units). After disconnecting all the cables, remove the Machine Controller and expansion racks
from the panel or mounting rack, and place them on a sufficiently wide and safe surface, such as working table.

(2) Removing SVA-01 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.
i

T vl
4P2200 MBU-0Z |
MP2 ponen |

2. Remove the cover of the SVA-01 Module.

Insert the tab of the battery cover into the slot on the top of the panel of the SVA-01 Module to release it, as
shown in the diagram. Turn the front of the battery cover towards you for this operation.

TERLRRnmm

Release the bottom in the same way.

n Settings and Installation
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2.3 Mounting/Removing SVA-01 Modules
2.3.2 Removing SVA-01 Modules for Replacement

3. Remove the SVA-01 Module from the mounting base.

Pull the top of the panel of the SVA-01 Module towards you to remove it. A notch on the SVA-01 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 SVA-01 Module.

.-:3 7.
CPU(‘_ Ol il € R

4 : &lﬂ - )
- Bl L 'S

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 SVA-01 Module.
While holding both the top and bottom of the Module, pull the Module out straight towards you. Hold the Mod-
ule by its edges and do not touch any components on the Module.

Place the Module in the bag provided with the initial shipment and store it in this bag.

v + A optional cover (JEPMC-OP2300) must be installed on the empty slot.
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2.4 SVA-01 Module Connections

2.4.1 Connectors

2.4 SVA-01 Module Connections

2.4.1 Connectors
(1) Servo Interface Connectors CN1 and CN2

These connectors connect the SVA-01 Module to two SERVOPACKSs.

Use the following standard cable to connect each SERVOPACK to the SVA-01 Module.
« JEPMC-W2040-00-E (for SGDH, SGDM, SGDS, SGDV, and SGD7S SERVOPACK(5s)
¢+ The user must provide cables for the SGDA and SGDB SERVOPACKSs.

(2) 24-V Input Connector CN3

This connector connects SVA-01 Module to +24 VDC as Servo I/O power supply.
CN3 is a screw type terminal connector model BL3.5/2F-AU manufactured by Weidmuller Inc.

Pin No. Signal Name Name
{01
oN 2 24V +24 VDC input
L]
" 1 ov oV

Refer to 2.4.2 Connection Procedure for 24-V Input Cable on page 2-10 to assemble the cable for +24 VDC power
input.

(3) Connector Specifications

The following table shows the specifications of above three connectors.

Connector Model
Connector | No. of

Name . - - Cable Model
Name Pins SVA 01. Module Cable Side Manufac
Side turer

+ Connector body:
10136-3000PE

Servo « Shell: JEPMC-W2040-00-E
Interface CN1 10336-52A0-008 | 3M Japan | (for SGDH, SGDM, SGDS,
Connectors CN2 36| 10236-52A2PL (Screw locking) Limited SGDV, and SGD7S
CN1and CN2 10336-52F0-008 SERVOPACKSs)
(One-touch lock-
ing)

The CN3 connector is
included with the SVA-01
Module, but a cable is not
included. The user must
connect the cable.

24-V Input Weid-
Connector CN3 2 - * BL3.5/2F-AU muller Inc.

n Settings and Installation
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2.4 SVA-01 Module Connections

2.4.2 Connection Procedure for 24-V Input Cable

2.4.2 Connection Procedure for 24-V Input Cable
Prepare a 0.2 mm? to 0.51 mm? (AWG24 to AWG20) twisted-pair cable. Use the following connection procedure.

1. Remove the sheath to approximately 6.5 mm from the cable end.

,Core

6.5 mm

L.¢

Sheath
2. Remove the plug from the CN3 connector on the SVA-01 Module.

3. Insert the bare core of the cable into the opening of the plug and then tighten the screws to a tightening

torque of approximately 0.2 N°-m to 0.25 N-m.

— side (pin number 1)

Pin No. Signal Name
Name
2 24V +24 VDC input
1 ov ov




2.4 SVA-01 Module Connections

2.4.3 CN1 and CN2 Connector Pin Arrangement

2.4.3 CN1 and CN2 Connector Pin Arrangement

The following figures show the 36-pin arrangement, each pin name and assignment for connectors CN1 and CN2.

1

1 HHNENEEENEBEBEBN ?
177 HH HHE N NN NN

3ol I I N NNNN 2
;I N NENENBNMN

Pin Arrangement Viewing from the Cable-Side

Ground Ground
1 SG (analog) 19 SG (For SEN signal)
General-purpose ;
2 AO_0 analog output 0 20 SEN [ SEN signal
(NREF) (Speed reference output) . . &V (Serva) General-purpose
3 PA 5-V differential 21| Al 1 analog input 1
phase.-A - (Torque reference monitor
5-V differential pulse input (+) input)
4| PAL | phase-A 22 - Not connected
pulse input (-)
5-V differential 5-V differential
5 PC phase-C 23 PB phase-B
i + i +
6| poL | 5V differential pulse input (+) 24| pL | 5V differential pulse input (+)
phase-C phase-B
pulse input (-) pulse input (-)
7 SG Ground 25| SG Ground
General-purpose
8| A0 | analoginputO 26| AI-GND |Analog input ground
(Feedback speed General purpose
o ot -
monitor input) 9 QSE_:) analog output 1 27| AO-GND| Analog output
oV (Torque reference output) oV ground
10 0V (for 24 V) output 28 0V (for 24 V) output
(For 24 V) (For 24 V)
ov ov
11 0V (for 24 V) output 29 0V (for 24 V) output
General-purpose (Forz4V) G | (Por24)
DO 2 y DO 1 eneral-purpose
— output DO_2 —
12 (PCON) p - 30 (ALMRST) output DO_1
(P action reference output) = (Alarm reset output) DO 0 General—purpose
13| DO _4 | General-purpose 31 — output DO_0
~ | output DO_4 o | . (svon) (Servo ON output)
General-purpose | O DO_5 enera-purpose
) oo | sumiibEd pomerm b [N et —
General-purpose 8 signa eneral-purpose
) 15 DI_3 input DI_3 u 33 DI_4 input DI_4
(p-oT) N . (N-0T) ) )
(Positive overtravel input) A (Negative overtravel input)
16| +24V |+24 V output 34| +24V |+24 'V output
DI 0 General-purpose DI 1 General-purpose
17 — input DI_0 35 — input DI_1
* (svALMm) * (SrRDY) )
DI_2 | General-purpose u (Servo alarm input) General-purpose u (Servo ready input)
18| (zeros |input DI_2 36| P'-° |inputDI_5
HOME LS) | (ZERO/HOME LS input) A (ExTiDEC) (EXT/DEC signal input)
¢ |:| : Signal that can be used as a general-purpose 1/O signal in the general-purpose I/O mode
¢ M :1/Osignal exclusive for the system in the normal operation mode
¢+ (O :Signal that can be used as a general-purpose output signal in the normal operation mode
¢ /\ :Signal that can be used as a general-purpose I/O signal as long as it is not used by the system for an exclusive function
¢ S :Input signal with latch function

¢ Either 5 V or 24 V can be selected for the SEN signal. Connect pin 20 or pin 32 according to the application.
Pin 20 (5 V) is connected in the standard cable.

n Settings and Installation



2.5 Cable Specifications and Connections

2.5.1 Cables

2.5 Cable Specifications and Connections
2.5.1 Cables

The following standard cables are available for use with the SVA-01 Module. These cables are used to connect the
SVA-01 Module to SERVOPACKSs, overtravel limit switches, and other machines.

Name Model Length Appearance
JEPMC-W2040-A5-E 0.5m
JEPMC-W2040-01-E 1.0m Connector on both ends
Cable for SVA-01 | JEPMC-W2040-03-E 3.0m
Module JEPMC-W2041-A5-E 05m
JEPMC-W2041-01-E 1.0 m Loose wires on one end
JEPMC-W2041-03-E 3.0m

2.5.2 JEPMC-W2040-00-E Details

The JEPMC-W2040-00-E are the standard cables to connect to the following SERVOPACKs: SGDM, SGDH,
SGDS-0O000o010, SGDS-0000020, SGDV-O0O0001, SGDV-O0O0005, and SGD7S-00000300.

(1) Appearance

L
@
®\ /®

(2) Specifications

No. in
Above Name Model Qty Manufacturer Remarks
Figure
Plug on SVA-01 . .
@ Module end 10136-3000PE 1 3M Japan Limited Soldering type
@ Shell on SVA-01 10336-52A0-008 1 3M J; Limited
Module end ) : apan Limite B
HP-SB/20276SR Taiyo Electric Wire and . .
Cable -
© 26 x 28AWG Cable Co, Ltd. Shielded wires
Socket DF11-4DS-2C 1 Hirose Electric Co., Ltd. | —
Contact DF11-2428SCF 1 Hirose Electric Co., Ltd. | —
Marking tube 2 mm dia., white 11 - Printing color: Black
P-OT: Brown Al _GND: Black
N-OT: Orange | Al 1: White
EXT: Black Al 0: Red
® Wire UL1061 28AWG - - ZERO: Yellow | BAT: Blue
BATO: Purple
/BRK+: Gray
/BRK-: White
Plug on .
@ SERVOPACK end | 10150-3000PE 1 3M Japan Limited -y
t
Shell on 10350-5220-008 1| 3M Japan Limited e
SERVOPACK end 50-5220- Japan Limite
L Sumitomo Electric .
Heat-shrinking tube -
©) inking tu F2(Z) Industries, Ltd. F2 (Z) or the equivalent

2-12



2.5 Cable Specifications and Connections

(3) Connections Diagram

O Analog input ground

General-purpose
analog input

General purpose

log input
O analog inpu

2.5.2 JEPMC-W2040-00-E Details

SGDM / SGDH / SGDS
/ SGDV / SGD7S
SVA-01 SERVOPACK
SN oNi
| ! ! '
SG 1 0 : . : . O 2 SG
AO_0 (NREF) 2 O T : T : O 5 V-REF
PA 3 0 ; . ; . O 33 PA
1 ! 1 !
" S S
C 5 ; : ; : 9 C
PCL 6 O ; , ; , O 20 /PC
SG 7 O T ; . ; O 6 SG
Al_0 (vTG) 8 O ; : ; :
AO_1 (TREF) 9 O : ; : ; O 9 T-REF
OV (For24 V) 10 O : t : t O 32 ALM-
0V (For24V) 1 O ! | ! :
I I
DO_2 (PcoN) 12 © ; i ; i O 41 /C-SEL (Goniol mode
DO_4 13 O : : : : O 45 /P-CL (User setting)
DO_3 14 0 : ; : ; O 46 IN-CL (User setting)
DI_3 (p-oT) 15 O : ; : ; O 42 P-OT
+24V 16 O : ; : ; O 47 +24V IN
DI_0 (svALM) 17 O | T | T O 31 ALM+
DI_2 (zEROHOME LS) 18 O ! \ ! \
SG 19 © : : : : O 10 SG
SEN (5v) 20 O : : T : O 4 SEN
Al_1 (TMON) 21 o : : : :
- 22 © : ! : !
PL 2 o - - o % P
o - T ' T o)
SG 25 O I ! | ! O 28 TGON- (/BRK-)
AI-GND 26 O : : : : O 27 TGON+ (/BRK+)
AO-GND 27 O ] : ] : O 1 SG
OV (For24V) 28 O : ; i ; O 30 /S-RDY-
0V  (For24v) 29 O : : : :
DO _1 (ALMRST) 30 O ! T ! T O 44 /ALM-RST
DO_0 (svON) 31 O : : : : O 40 /S-ON
DO_5(SEN for vsses) 32 O ! : ! :
DI_4 (N-oT) 33 O . ; . ; O 43 N-OT
+24V 34 0 : ! : !
DI_1 (srpY) 35 O o ~ L ~ O 29 /S-RDY+
DI_5 (EXT/DEC) 36 O LS 2 O 22 BAT-
T T —O 21 BAT+
Hood FG @ ® FG Hood

EXT/DEC input

ZERO/HOME LS input

P-OT input

N-OT input

Absolute encoder battery (3.6 V)
Absolute encoder battery (0 V)

Brake interlock output (+)

Brake interlock output (-)

n Settings and Installation
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2.5 Cable Specifications and Connections
2.5.3 JEPMC-W2041-00-E Details

2.5.3 JEPMC-W2041-00-E Details

The JEPMC-W2041-00-E are the standard cables to connect to servo drives from other companies and the following
SERVOPACKSs: SGDA-OOOS and SGDB-O0O.

(1) Appearance

L
@
C@EA
(D\ L
] N
1o \

(2) Cable Specifications and Wiring Table

B Cable Specifications

,'A\IS(;\I/Z Name Model Qty Manufacturer Remarks
Figure
® ,\Pﬂlggucl’g S{Y:’m 10136-3000PE 1| 3M Japan Limited
;ZZIL;” esn\éA'm 10336-52A0-008 1| 3M Japan Limited
Cable - - - Equivalent to UL20276 AWG28.
B Wiring Table
Pin No. Wire Dot Marks Pin No. Wire Dot Marks
Color Color Number Color Color Number
1 Orange Red 1 19 Pink Red 2
2 Orange Black 1 20 Pink Black 2
3 Gray Red 1 21 Orange Red 3
4 Gray Black 1 22 Orange Black 3
5 White Red 1 23 Gray Red 3
6 White Black 1 24 Gray Black 3
7 Yellow Red 1 25 White Red 3
8 Yellow Black 1 26 White Black 3
9 Pink Red 1 27 Yellow Red 3
10 Pink Black 1 28 Yellow Black 3
11 Orange Red 2 29 Pink Red 3
12 Orange Black 2 30 Pink Black 3
13 Gray Red 2 31 Orange Red 4
14 Gray Black 2 32 Orange Black 4
15 White Red 2 33 Gray Red 4
16 White Black 2 34 Gray Black 4
17 Yellow Red 2 35 White Red 4
18 Yellow Black 2 36 White Black 4




2.5 Cable Specifications and Connections

(3) SGDA-OO0OS Connection Diagram

Analog input ground

General-purpose
analog input

General-purpose
analog input

SVA-01

SG 1 O
AO_0 (NREF) 2 0O
PA 3 O
PAL 4 O
PC 5 ©
PCL 6 O
SG 7 O
Al_O (vMON) 8 O
AO_1 (TREF) 9 O
OV (for 24v) 10 ©
OV (for 24v) 11 O
DO_2 (pcon) 12 ©
DO_4 13 O
DO_3 14 O
DI_3 (p-oT) 15 O
+24V 16 ©
DI_0 (svALm) 17 O
DI_2 (zErRoHOMELS) 18 O
SG 19 O
SEN (5v) 20 O
Al_1(TREFMON) 21 O
- 22 O
PB 23 O
PBL 24 O
SG 25 O
Al-GND 26 O
AO-GND 27 O
OV (for 24v) 28 O
OV (for 24V) 29 O
DO_1 (ALMRST) 30 O
DO_0 (svoN) 31 O
DO_5 (senforvssee) 32 O
DI_4 (N-OT) 33 O
+24V 34 O
DI_1 (sroy) 35 O
DI_5 (ExT/DEC) 36 O

Hood FG e

2.5.3 JEPMC-W2041-00-E Details

EXT/DEC input

ZERO/HOME LS input

P-OT input

N-OT input

SGDA SERVOPACK
CN1
: O 2 SG
: O 3 V-REF
; O 20 PA
; o 21 /PA
: O 24 PC
. O 25 JPC
I O 4 SG
I
I
: O 1 T-REF
: O 35 ALM-SG
I
E O 15 /P-CON
. o 1 /P-CL
l 0 12 IN-CL
! 0 16 P-OT
: O 13 +24V IN
: O 34 ALM
I
! O 6 O0SEN
! O 5 SEN
I
:
I
; O 22 PB
: o 23 /PB
! O 10 SG-COM
| o 7 [BK
: O 19 SG
| O 29 BATO
! —O 28 BAT
; O 18 /ALMRST
: O 14 /S-ON
I
: O 17 N-OT
///
® FG Hood
Absolute encoder battery (3.6 V)

Absolute encoder battery (0 V)

Brake interlock output (+)

Brake interlock output (-)

n Settings and Installation
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2.5 Cable Specifications and Connections

2.5.3 JEPMC-W2041-00-E Details

(4) SGDB-O0O Connection Diagram

SVA-01 SGDB SERVOPACK
o
[i | | !
SG 1 0 | : | : 0 2 SG
AQO_0 (NREF) 2 O T : T : O 5 V-REF
PA 3 0 ; . ; . O 33 PA
1 ! 1 !
o 5 o - - > 1 po
P 5 ; : ; : P
PCL 6 O : ! : ! 0 20 IPC
SG 7 0 i ; i ; O 6 SG
AI_O (vTe) 8 O : ; : ; O 17 VTG-M (Fheedmontor
AO_1 (TREF) 9 O : ; : ; O 9 T-REF
OV (For24 V) 10 O ! t : t O 32 ALM-
o I I
0V (For24 V) 1" : ! : | (Control mode
DO_2 (PCON) 12 O + T + T O 41 /P-CON switching)
DO 4 13 O : : : : O 45  /P-CL (User setting)
DO_3 14 0 : ; : ; O 46  IN-CL (User setting)
DI_3 (p-0T) 15 O ® ! ; ! ; O 42 P-OT
+24V 16 O : . : . O 47  +24V IN
DI_0 (svALM) 17 © : l : l O 31 ALM+
DI_2 (zeErROHOMELS) 18 O ! | | :
SG 19 O . : . : O 10 SG
SEN (sv) 20 O : : : : O 4 SEN
Al_1 (TMON) 21 O : + : + O 16  TRQ-M (Torque monitor
_ 22 O : : : : output)
PB 23 O : : : : O 35 PB
PBL 24 © : ! : : O 36 /PB
SG 25 O | ! | ! O 28 TGON- (/BRK-)
AI-GND 26 o I ! I ! O 27 TGON+ (/BRK+)
AO-GND 27 O+ : ; : ; O 1 SG
OV (For24V) 28 © : ; i ; O 30 /S-RDY-
OV (For24v) 29 O : I : |
DO_1(aMRsT) 30 O : ! : ! O 44 |ALM-RST
DO_0 (sv ON) 31 O ; : ; : O 40 /S-ON
DO_5(sENfor vssse) 32 O | ! | !
DI_4 (n-0T) 33 O : ; : ; O 43 N-OT
+24V 34 0 : ! : !
DI_1 (sRDY) 35 O - /. L y O 29 /S-RDY+
DI_5 (EXT/DEC) 36 O B e 2 O 22 BAT-
T .T —O 21 BAT+
Hood FG e ® FG Hood
Absolute encoder battery (3.6 V)
EXT/DEC input
Absolute encoder battery (0 V)
ZERO/HOME LS input
P-OT input Brake interlock output (+)

N-OT input Brake interlock output (-)




2.6 Restrictions for Feedback Pulse Inputs

2.6.1 Restrictions for SERVOPACK Pulse Output Frequency

2.6 Restrictions for Feedback Pulse Inputs

2.6.1

Restrictions for SERVOPACK Pulse Output Frequency

The upper limit to the SERVOPACK pulse output frequency is shown below.

Upper limit (actual value) of phase-A/B divided output pulse frequency for Z-II, Z-Ill, -V, or Z-7 SERVO-

PACK = 1.6 MHz (before multiplication)

+ However; Motor Speed at a Divided Output Pulse Frequency of 1.6 MHz = 1.6 x 108 x 60 + Pn212 set value

The following tables show the relationship between the number of encoder bits and the maximum speed for a pulse fre-
quency of 1.6 MHz output by a Z-II, Z-III, 2-V, or £-7 SERVOPACK.
Application must be within the ranges shown in these tables when a Z-II, Z-1II1, -V, or -7 SERVOPACK is connected
to the SVA-01 Module.

B When connecting a -1 SERVOPACK

Encoder Bits

Pn201 Setting Range

Pn201 Setting

Motor Speed (min™") at a Divided Output

Example Pulse Frequency of 1.6 MHz
17 bits 16 to 16384 (in increments of pulses) 16384 6000
20 bits 16 to 16384 (in increments of pulses) 16384 6000

B When connecting a =-11I or a =-V SERVOPACK

Encoder Bits Pn212 Setting Range Pn212 Setting Motor Speed (min™!) at a Divided Output
Example Pulse Frequency of 1.6 MHz
17 bits 16 to 16384 (in increments of pulses) 16384 6000
16386 to 32768 (in increments of pulses) 32768 3000
16 to 16384 (in increments of pulses) 16384 6000
16386 to 32768 (in increments of pulses) 32768 3000
20 bits 32772 to 65536 (in increments of pulses) 65536 1500
65544 to 131072 (in increments of pulses) 131072 750
131088 to 262144 (in increments of pulses) 262144 375

B When connecting a -7 SERVOPACK

Encoder Bits

Pn212 Setting Range

Pn212 Setting

Motor Speed (min'1) at a Divided Output

Example Pulse Frequency of 1.6 MHz
16 to 16384 (in increments of pulses) 16384 6000
16386 to 32768 (in increments of pulses) 32768 3000
20 bits 32772 to 65536 (in increments of pulses) 65536 1500
65544 to 131072 (in increments of pulses) 131072 750
131088 to 262144 (in increments of pulses) 262144 375
16 to 16384 (in increments of pulses) 16384 6000
16386 to 32768 (in increments of pulses) 32768 3000
32772 to 65536 (in increments of pulses) 65536 1500
22 bits 65544 to 131072 (in increments of pulses) 131072 750
131088 to 262144 (in increments of pulses) 262144 375
262176 to 524288 (in increments of pulses) 524288 187
524352 to 1048576 (in increments of pulses) 1048576 93

n Settings and Installation
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2.6 Restrictions for Feedback Pulse Inputs

2.6.2 Restrictions in SVA-01 Module Pulse Input Frequency

(cont'd)
Encoder Bits Pn212 Setting Range Pn212 Setting | Motor Speed (min-') at a Divided Qutput
Example Pulse Frequency of 1.6 MHz
16 to 16384 (in increments of pulses) 16384 6000
16386 to 32768 (in increments of pulses) 32768 3000
32772 to 65536 (in increments of pulses) 65536 1500
65544 to 131072 (in increments of pulses) 131072 750
24 bits 131088 to 262144 (in increments of pulses) 262144 375
262176 to 524288 (in increments of pulses) 524288 187
524352 to 1048576 (in increments of pulses) 1048576 93
1048704 to 2097152 (in increments of pulses) 2097152 46
2097408 to 4194304 (in increments of pulses) 4194304 23

2.6.2 Restrictions in SVA-01 Module Pulse Input Frequency

The upper limit to the SVA-01 Module pulse input frequency is shown below.
Upper Limit (actual value) to the SVA-01 Module Phase-A/B Input Pulse Frequency =

4 MHz (before multiplication)

Therefore, |  Motor Speed at a Pulse Input Frequency of 4 MHz = 4 x 108 x 60 + Encoder resolution

The following table shows the relationship between the number of encoder bits and the maximum speed for a pulse
input frequency of 4 MHz to the SVA-01 Module. Application must be within the range shown in the table when input-
ting pulses to the SVA-01 Module.

Encoder Bits * Encoder R(-lzsgluti.on Motor Speed (min™)"
(before multiplication) at a Pulse Input Frequency of 4 MHz
12Bit 1024 234375
13Bit 2048 117187
15Bit 8192 29296
16Bit 16384 14648
17Bit 32768 7324
18Bit 65536 3662
19Bit 131072 1831
20Bit 262144 915
21Bit 524288 457
22Bit 1048576 228

*

The above table is used to explain restrictions in the SVA-01 pulse input frequency. It contains some numbers of bits
and motor speeds that do not actually exist on the products.



Setup

This chapter describes the items that must be set to use the SVA-01 Module.

3.1 Settingltems - --------mm i 3-2
3.2 Module Configuration Definition of Machine Controller - -------------- 3-3
3.2.1 How to Execute Self-configuration ----------cmmommmmmm e 3-3
3.2.2 Opening the Module Configuration Window - - - ------cccmmmmmmm i 3-4
3.2.3 Module Configuration Window - -----------------mmmm oo 3-5
3.2.4 Manually Allocating Modules - ---------------oom oo 3-6
3.3 SVA DEfinition = = === = === = === @ o e e e e e 3-7
3.3.1 Opening the SVA Definition Window - - - - === - o m o m oo m e e oo 3-7
3.3.2 Setting the SVA-01 Module Fixed Parameters -------=--ccmommmommoonnon 3-9
3.4 SERVOPACK Parameter Settings ---------------------------- 3-10
3.4.1 SGDA SERVOPACK Parameter Settings - - - -------=---ccommmmmmmmn oo 3-10
3.4.2 SGDB SERVOPACK Parameter Settings - - - - - - == === - s e e e oo - 3-11
3.4.3 SGDM, SGDH, SGDS, SGDV, and SGD7S SERVOPACK Parameter Settings - - - - - 3-12
3.5 SERVOPACK Reference Offset Adjustment - -------------------- 3-13
3.5.1 Automatic Adjustment of the Analog Reference Offset - ----------ncmommonoon 3-13
3.5.2 Manual Servo Tuning of the Speed Reference Offset ----------------------- 3-14

n Setup
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3.1 Setting ltems

3.1 Setting ltems

The settings in the following definition files are required to control the SERVOPACKSs by using the SVA-01 Module
mounted on the Machine Controller.

* Module Configuration Definition of Machine Controller

* SVA Definition of SVA-01 Module
Additionally, the parameters of the connected SERVOPACK must be set for the SVA-01 Module.



3.2 Module Configuration Definition of Machine Controller

3.2.1 How to Execute Self-configuration

3.2 Module Configuration Definition of Machine Controller

Define the SVA-01 Module as an optional module of Machine Controller. The details of the definition can be checked
in the Module Configuration Window.

Use the self-configuration function of Machine Controller to automatically allocate the SVA-01 Module, or manually
allocate the SVA-01 Module in the Module Configuration Window.

3.2.1 How to Execute Self-configuration

There are two ways to execute the self-configuration:

B Turning ON the Power After Setting the DIP Switch “CNFG”

Set the DIP switch “CNFG” on the Machine Controller to ON, and then turn ON the power to execute self-configura-
tion. After execution of self-configuration, be sure to execute Save to Flash to save the results of self-configuration in
the Machine Controller.

+ For MP2100M and MP2500MD Machine Controllers, the DIP switch is not commonly used for self-configuration.
Use an MPE720 as described below to execute self-configuration.

B Using an MPE720

Start the Engineering Manager of MPE720 and open the Module Configuration Window. Select Order - Self Config-
ure All Modules from the main menu of the Module Configuration Window, or select a module for which self-config-
uration is to be executed in the Module Configuration Window (see the next page for information how to open the
Module Configuration Window) and then select Module Self-configuration.
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3.2 Module Configuration Definition of Machine Controller

3.2.2 Opening the Module Configuration Window

3.2.2 Opening the Module Configuration Window
Use the following procedure to open the Module Configuration Window.

B When Using MPE720 Version 6

1. Start the MPE720 installed in the personal computer that is connected to the Machine Controller, and
then open the target project file.

+ Refer to Engineering Tool for MP2000 Series Machine Controller MPE720 Version 6 User’s Manual (Manual
No.: SIEP C880700 30) for information on how to start the MPE720.

2. Select Setup - Module Configuration Definition from the Launcher.

I MPET20 Ver.f - [MP2300] - [Start] I I [=1 S|
iTY He EdR Yew Onibe Comole Debug Wndew Heb _ax
JfSES 1B o mMzz @ HBE:ph o pe i aD o658

LT BYE § % oo ME#NFE0 28 <s==%2>L0SEEiXSE

Online  MPZ300 1:5erdal coM1 unitt ceu-RuN  ——3 51

Wtility

Sl Comeen: Lisk

El i Ladder program — .
1#/[F4] High-spe=d Communicalions Setting o B Neriable

: Connection [1:Serial COM1 Unitl] ¥ =3 Axis Variable

[ [55] 10 Variabls

P ¢ [%1 Global Variable

¥ [ Constark Varible

The Module Configuration Window (see the next page) will open.

B When Using MPE720 Version 5

1. Start the MPE720 installed in the personal computer that is connected to the Machine Controller. Log
on online to the application for the target Machine Controller in the File Manager Window.

+ Refer to Machine Controller MP900/MP2000 Series MPE720 Software for Programming Device User’s Manual
(Manual No.: SIEP C880700 05) for information on how to start the MPE720 and how to log on to the Machine
Controller online.

2. Double-click Module Configuration in the Definition folder.

I File Manager

File Edit Wiew Tool Help
| P | M| o

Elﬁ (root) ki
=3 MP2300
=0 YESAMPLE
=[] Z3005MPL
{:l Z Reqister Folder
{:l Dakabase
EI{:I Definition Folder
----- Application Information Sekting
E Daka Trace
odule Configuration
Scan Time Setting
Systemn Configuration
F#-27] Programs
-2 Table Data Folder

The Module Configuration window (see the next page) will open.



3.2 Module Configuration Definition of Machine Controller

3.2.3 Module Configuration Window

3.2.3 Module Configuration Window

The Module Configuration Window slightly differs depending on the Machine Controller model.

<MP2300>
M Module Configuration MP2300 ™MP2300  Offline Loca i i [m] |
PT#:— CPU#— |
— Contraller
Slot Muroher oo 01 02 03
Module Type MP2300 -

=18IF-01 > |SWA-01 ~ |UNDEFIMED =
Controller Murnber - - - B
Circuit Murnber - - = B
/O Start Register
IfC End Register
Disable Input A - - -
Disable Cutput = - - -
Motion Start Register |-
Motion End Register |-
Details
Status

IMF'2SDD: Controller module with network. servo control, 140 virual axes.

r— Module Details MP2300 SLOT#00

Slot MNurmber 1 2 3 4
Module Tybe CPU a0} - |SWE - |SWR b
Contraller Murnber - = 01 01
Circuit Nurnber - = 01 02
1fD Start Reqister - 00oo 0010 -
10 End Reqister - 0001 040F -
Dicable Input ¥ |Enable ¥ |Enakle - -
Disable Cutput ~ |Enable x |Enable - -
Motion Start Register |- 8000 8800
Motion End Register |- 87FF SFFF
Details MECHATROLIMNK

Status

ICF'U: CPU module. CPU operation, such as a scan time setup and a spstem definition, is et up.

| | | [~

<MP2100M, MP2200, and MP2500MD>

M Module Configuration MP2200 MP2200-02 Offline Local ] =10 =|
PTH#.— CPU#:— |

Selert Rack | Enable/Disable
Rack 1 |Enable

Rack 2 |Disahle
Rack 3 Disable
Rack 4 Disable

|»

R

i~ Contraller
Rack 1 | Rack 2| Rack 3| Rack 4]

0= 03 04 0
Swa-01 UNDEFIMNED  ~ |UNDEFINED ~ |UMNDEFII

4
1

ICPU-DZ. CPU module with vitual ases, CF card and LISE.

—Module Details CPU-02 RACKHOT SLOTHOO

Slot Muroher 1 2 El 4
Moduls Type CPU ¥ [SVR
Circuit Nurnber - 01
1f0 Start Register |
1jO End Reqister

4
=]
=

=

o

4

[

v}

m

4

Motion Start Register  |-— 5000
Mation End Register |- S7FF
Details
Status

UK

After executing self-configuration, all the optional modules connected to the Machine Controller will be dis-
played in the Controller field. Click an optional module in the Controller ficld and its details will be displayed in
the Module Details field.
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3.2 Module Configuration Definition of Machine Controller

3.2.4 Manually Allocating Modules

3.2.4

The following table lists the items shown in the Module Configuration Window.

Item Description Modification
Select Rack lS;[)j;;f;lgs Whethgr the expansion rack (JEPMC-BU2200 and JEPMC-
(Only for MP2100M, MP2200, ) is used or not. Possible
MP2500M, and MP2500MD) . Eack 1 is reserved for the CPU Module and cannot be set to Not
se.
Slot Number Slot number Not possible
Module Type Module detected in the slot Possible
Controller Number
(Only for MP2100, MP2300, Fixed to 01 Not possible
MP2500, and MP2500D)
Circuit Number Module circuit number Possible
I/O Start Register For the SVA-01 Module, this item is reserved for system. Not possible
I/0O End Register For the SVA-01 Module, this item is reserved for system. Not possible
Disable Input For the SVA-01 Module, this item is reserved for system. Not possible
Disable Output For the SVA-01 Module, this item is reserved for system. Not possible
. : Start register number of the motion parameters .

Motion Start Register

g (Automatically set according to the circuit number) Not possible

. ; Last register number of the motion parameters .

Motion End Register

g (Automatically set according to the circuit number) Not possible
Status Status of each module in online mode Not possible

“Possible” in the Modification column in the above table means that it is possible to change the setting of the item.

Always save the setting to the flash memory after having changed the setting.

Manually Allocating Modules

In the Module Definition Window, click ¥ of the slot where the SVA-01 Module is to be allocated. Select SVA-01
from the combo box that will appear. The SVA-01 Module is allocated in the slot.
Always save the setting to the flash memory.

I Module Configuration MP2300 MP2300 Offline Lo =101x]
pra—crur- |
— Cantraller
St Murcher oo 01 | 0z =
Module Type MPZ2300 ¥ |218IF-01 = - LmDEFINED hd
Controller Murnber - 215ATF-01 4
Circuit Murnber 2601F-01 -
IfO Start Register 261101 N
AFMP-O1
1f0 End Register MPANLOO-O =
Disable Input = < <
Disable Output - A - -
Motion Start Register
Motion End Register
Details
Status

ISVA-D‘I: The module haz analog servo control functions.

—Module Details 5A-01 SLOTHOZ2

Slot Murmber 1

Module Type

SwA0L =

Controller Murnber 01

Circuit Murnber 03
IfO Start Register -

IfC End Register

Motion Start Register

000

Motion End Register

97FF




3.3 SVA Definition
3.3.1 Opening the SVA Definition Window

3.3 SVA Definition

The SVA definition file defines the motion parameters (motion fixed parameters, motion setting parameters, and
motion monitoring parameters) to control the motion axes such as the SERVOPACK.
+ Refer to 5 Motion Parameters on page 5-1 for details on the motion parameters.

3.3.1 Opening the SVA Definition Window

Open the SVA Definition Window by the following procedure.

1. Select SVA-01 in the Controller field in the Module Configuration Window (refer to 3.2.2 Opening the
Module Configuration Window on page 3-4), and then double-click the slot number cell of the SVA-01
Module in the Module Details field.

Bl Module Configuration MP2300 MP2300 Offline Lo =3 x|
PT#:— CPU#:—
r— Controller
Slot hyrber ju[n] 01

Module Type MPZ300 - [2121F-01 ~evanl =]
Controller Mumber = |_
Circuit Murnber
IfC Start Register
1j0 End Register
Disable Input
Disable Output
Maotion Start Reqister
Motion End Register
Ditails
Status

ISVA-DW: The module haz analog servo contral functions.

—Module Detail: SYA-01 SLDH

4

1

1 )
Module Type S =
Confroller Murnber 01

Circuit Nurnber 03
If0 Start Register -
1/0 End Register -

Motion Start Register  |9000

Mation End Register  |57FF

Details
Statugs

ISVA: Analog serva contral function.

| | | | [ 4

The Create New Confirmation Dialog Box will open. Click OK to display the Fixed Parameters Tab of the SVA
Definition Window.

2. Select the axis to be set or monitored from the Axis pull-down list, and select the connected motor
type, rotary type or linear type, from the Servo Type pull-down list.

HSsYA MP2300 MP2300 Offline Local 10l =|
PTi#:— CPU#:— [RACK#01 [Slot #02  [CIR#03 [9000-97FF |
IF!Dtary 'l
ters | Setup P b I Monitorl
u Hame Input Data Unit.

0_|Selection of operation rmodes Axis unused = |-

1 _|Function selection flag 1 0000 0000 0000 0000|0000 H

2 |Function selection flag 2 0000 0000 0000 0000|0000 H

4 _|Reference unit selection pulse LI

5 |Murnber of digits below decimal point 3-

6_ | Travel distance per machine rotation 10000 User units

2 |Servo motor gear ratio 1 rews

0 |Machine gear ratio 1 rews

10_|Infinite length axis reset position{(POSMAX) 260000 User units

+ If the setting in Servo Type is switched from Rotary to Linear, or vice-versa, some of the displayed parameters
will change. Refer to 5 Motion Parameters on page 5-1 for details.
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3.3 SVA Definition

3.3.1 Opening the SVA Definition Window

3. Click the Fixed Parameters, Setup Parameters, or Monitor tab to display the desired page.

I SYA MP2300 MP2300 Offline Local 10| x|

PT#:— CPU#:— [RACK#01 [Slot#02  [CIR#D3 [3000-97FF |

IAxis 1 'l |Sew0 Type IHotary j

<med Parameter;l Setup Parameters | Monitor |

T Mame Input Diata Uit
0 |Selection of operation rodes Axis unused = |-
1 _|Function selection flag 1 0000 0000 0000 0000 0000 H
2 _|Function selection flag 2 0000 0000 0000 0000 0000 H
4 |Reference unit selection pulse LI
5 |Murnber of digits below decirnal point 3 -
6 | Travel distance per machine rotation 10000 User units
2 | Servo motor gear ratio 1 revs
9 |Machine gear ratio 1 revs
10 |Infinite length axis reset position(POSMAX) 360000 User units

Fig. 3.1 Fixed Parameters Tab

W 5vA  MP2300 MP2300 Offline Local =101 x|

PT#:— CPU#:— [RACK#01 [Slot #02  [CIR#03 [9000-97FF |
IAxis 1 'l |Serv0 Type IF!otary j
Fixed Parameters <59tUP Parameters: Wanitor |
———
3al Mame: REG Input Diata Lrit [ Current =

0 |Run command setting OwWanoo 0000 0000 000 0acajooo0 H

1 |Mode setting 1 OWon01 0000 0000 0000 0aoo 0000 H

3 |Function setting 1 OWono3 0000 0000 0001 0aol 0011 H

4 |Function setting 2 OWON04 0000 0000 0000 0aoo 0000 H

5 |Function setting 3 OWonos 0000 0000 0000 0aoo 0000 H

g |Mation cornmand CWwoaoos Mo Command_l-

9 |Motion cormrmand control flag OWWOD09 0000 0000 0000 0000 0000 H

10 |Mation subcomnmand OWOIO0A Ma Cormand = |-

12 | TorgueThrust reference setting QL900C 0.00 %

14 1Snred lirmit settinn at the tormnrthnst refrrenrel . misanne 15M.00 %%

Fig. 3.2 Setup Parameters Tab

M SYA MP2300 MP2300 Offline Local [ B4

PT#- CPU#:- [RACK#01 [Slot#02  [CIR¥03 [9000-97FF |
IAxis 1 Yl |Sewo Type IHotary j
Fixed Parametersl Setup F'ararr‘ers Moritor | >
al TNarne: REG Maonitor Data Unit =
0 |Run status I¥wa000 -
1 |Pararmeter nurnber when range over is generated | Iwoool -
2 _|Warning 19002 -
4 [Alarm 119004 -
8 |Motion cormmand response code IWoOos -
0 |Maotion cornmand status Iwoong -
10 [Subcormmand response code [IWO00A -
11 [Subcommand status IWOOoB -
12 |Position management status IWo00C -
14 |Target position in machine coordinate system (TPJ  [L900E User units
16 |Calculated position in machine coordinate systern (| 119010 User units
18 |Machine coordinate system reference position (MP| 119012 User units

Fig. 3.3 Monitor Parameters Tab (read only)




3.3 SVA Déefinition

3.3.2 Setting the SVA-01 Module Fixed Parameters

3.3.2 Setting the SVA-01 Module Fixed Parameters

Set the SVA-01 Module fixed parameters according to the connected SERVOPACK model and parameters and the con-
nected servomotor type as shown in the table below.

M With a Rotary Servomotor Connected

SVA-01 Fixed Parameter Settings by Connected SERVOPACK Model
SGDS, SGDV,
No. Name SGDA SGDB SGDM, SGDH SGD7S
23 D/A Output Voltage | Rated speed (min‘l) + Cn-03 (Speed Reference | Pn300 (Speed Reference Input Gain) X 0.01 x
at 100% Speed Gain) X 1000 1000
D/A Output Voltage . Pn400 (Torque Reference Input Gain) x 0.01 x
24 at 100% Torque Limit Cn-13 (Torque Reference Gain) x 0.01 x 1000 1000
A/D Input Voltage at
26 | 100% Torque Any 2000 (fixed) 1000 (fixed)
Monitor
Servo Driver Type
28 e 0 (=-1) I (Z-I1, $-TI1, 3-V, or £-7)

Selection

0 when using an incremental encoder

1 or 2 when using an absolute encoder and
Pn002.2=0

0 when using an absolute encoder and Pn002.2
=1

0 when Cn-01, bit F = 0 (Incremental encoder)

Encoder Selection
30 1 or 2 when Cn-01, bit F = 1 (Absolute encoder)

Rotation Direction

31 | Selection with an (1) w:en gn-gi, Elt 8 i (1) (FRorward rotat.lon) (1) wlﬁen }}:ngggg i (1) (gorward rotat.lon)
Absolute Encoder when Cn-02, bit 0 = 1 (Reverse rotation) when Pn000.0 = 1 (Reverse rotation)
34 | Rated Motor Speed | Rated speed (min~") Rated speed (min~!)
The set value of Pn201
36 Number of Pulses Number of pulses per motor rotation before (PG Dividing Ratio) or glé ?gng/i?ililrlle Oé:;j)lz
per Motor Rotation | multiplication (pulse/rev) Pn212 (PG Dividing B
. (pulse/rev)
Ratio (pulse/rev)
Maximum Number
38 | of Absolute Encod- | 99999 (fixed) The set value of Pn205 (Multiturn Limit Setting)
er Turns Rotation
Servo Type Rotary Type

B With a Linear Servomotor Connected

SVA-01 Fixed Parameter Settings by Connected SERVOPACK Model
No. Name SGDM, SGDH SGDS, SGDV, SGD7S
. . The value converted from Pn280 (Linear Scale | The value converted from Pn282 (Linear Scale
6 | Linear Scale Pitch i ] ) *
Pitch) (um) to UNIT Pitch (0.01um) to UNIT
o3 | DA OutputVoltage | ) qpeed Reference Input Gain) x 0.01 x 1000
at 100% Speed n300 (Speed Reference Input Gain) x 0.01 x
D/A Output Voltage .
24 Pn400 (Force Reference Input Gain) x 0.01 x 1000

at 100% Torque Limit

A/D Input Voltage at
26 | 100% Torque Moni- | 1000 (fixed)
tor

Servo Driver Type

28 1 (Z-11, 2-111, 2-V, or Z-7)

Selection

34 | Rated Speed Rated speed in units of 0.1 m/s
Number of Pulses

36 | per Linear Scale Pn281 (PG Dividing Ratio) + 4 (pulse/scale pitch)
Pitch

Servo Type Linear Type

* 1. When converting the unit from pum to UNIT, multiply by 10" and set the results in fixed parameter No.6 so that frac-
tions do not result.

* 2. Multiply the calculated value by 10" (n = n in *1 above) and set the results in fixed parameter No.36 so that frac-
tions do not result.
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3.4 SERVOPACK Parameter Settings

3.4.1 SGDA SERVOPACK Parameter Settings

3.4 SERVOPACK Parameter Settings

The SERVOPACK parameters must be set as described in this section when using a SERVOPACK in combination with

an SVA-01 Module.

3.4.1 SGDA SERVOPACK Parameter Settings

Set the parameters as shown below.

Parameter

Default

Set

No. Name Value Value Setting Contents Remarks
. Servo ON input (/S-ON) enable/
Cn-01, bit0 | ~. put ( ) 0 0 Enables the Servo ON input (/S-ON).
disable
Cn-01, bit 1 | SEN signal input enable/disable 0 0 Enables the SEN signal input (SEN).
. Forward rotation prohibited in- Enables the forward rotation prohibited This input
Cn-01,bt2 | ot (P-OT) enable/disable 0 O | input p-oT can also be
P input (P-OT). disabled.
Cn-01. bit 3 Reverse rotation prohibited in- 0 0 Enables the reverse rotation prohibited Z;lrisalltslsfe
’ t (N-OT) enable/disable i -
put (N-OT) ' input (N-OT). disabled.
Cn-01, bit A 1
- Control mode selection Torque control IT
Cn-01, bit B 1 (Torque Control«> Speed Control)
Cn-01, bit F | Torque feed forward function 0 Disables the torque forward function. *
Cn-02, bit F | Torque reference input selection 0 1 In speed control mode, TREF is used as *

the torque limit.

* Both CN-01, bit B and Cn-02, bit F cannot be turned ON. If they are both turned ON, Cn-01, bit F takes priority. If Cn-01, bit F
is set to 1, the value of OLOMO14 (Positive Side Limiting Torque/Thrust Setting at the Speed Reference) will be treated as the

torque feed forward.

The 1/O signals related to the SVA-01 are shown in the following connection diagram.

General-purpose input P-OT/
General-purpose input N-OT/——

SVA-01 Module SGDA SERVOPACK
Setting/Monitoring Parameters CN1/CN2 CN1 Input Signals

owaaooo, bit 0: Servo ON » 31 > 14 » /S-ON

Internal variable: Switches control mode > 12 » 15 » /P-CON

IWwOO58, bit 3: General-purpose DI_3 [« 15 |« » 16 » P-OT

IWOO58, bit 4: General-purpose DI_4 4 33 [« > 17 » N-OT

Oowamooo, bit 15: Alarm clear » 30 > 18 » /ALM RST
ownaosD, bit 4: General-purpose DO_4 » 13 > 11 » /P-CL

ownOasD, bit 3: General-purpose DO_3 » 14 > 12 » /N-CL




3.4 SERVOPACK Parameter Settings

3.4.2 SGDB SERVOPACK Parameter Settings

Set the parameters as shown below.

3.4.2 SGDB SERVOPACK Parameter Settings

Parameter Default Set .
No. Name Value | Value Setting Contents Remarks
Cn-01, bit 0 S.ervo ON input (/S-ON) enable/ 0 0 Enables the Servo ON input (/S- | Used by SVA-01
disable ON). system.
Cn-01, bit 1| SEN signal input enable/disable 0 o | Enablesthe SEN signal input Used by SVA-01
(SEN). system.
Cn-01 bit 2 Forward rotation prohibited input 0 0 Enables the forward rotation pro- | This input can
’ (P-OT) enable/disable hibited input (P-OT). also be disabled.
Cn-01 bit 3 Reverse rotation prohibited input 0 0 Enables the reverse rotation pro- | This input can
’ (N-OT) enable/disable hibited input (N-OT). also be disabled.
Cn-02, bit 2 | Analog speed limit function 0 1 In torque control mode, V,RE,F s
used as the analog speed limit.
Cn-02, bit 6 | TRQ-M analog monitor selection Outputs torque to TRQ-M.
Cn-02, bit 7 | VTG-M analog monitor selection Outputs torque to VTG-M.
In speed control mode, TREF is
Cn-02, bit 8 | Analog current limit function 0 1 used as the analog current limit *
(torque limit).
Cn-02, bit 9 | Torque feed-forward function 0 0 Dlsables the torque feed forward *
function.
Torque control (analog refer-
Cn-2B Control method selection 0 9 ence) <> Speed control (analog
reference)

*  Both CN-02, bit 8 and Cn-02, bit 9 cannot be turned ON. If Cn-02, bit 8 is set to 1 and Cn-02, bit 9 is set to 0, the value of
OLOO14 (Positive Side Limiting Torque/Thrust Setting at the Speed Reference) will be treated as the torque feed forward.

The I/O signals related to the SVA-01 are shown in the following connection diagram.

General-purpose input P-OT

General-purpose input N-OT ——
o
SVA-01 Module SGDB SERVOPACK %
Setting/Monitoring Parameters CN1/CN2 CN1 Input Signals @
ownamnoo, bit 0: Servo ON > 31 » 40 »| /S-ON
Internal variable: Switches control mode > 12 > 41 » /P-CON n
w0058, bit 3: General-purpose DI_3 [« 15 < > 42 » P-OT
IWO0O58, bit 4: General-purpose DI_4 (4 33 [« » 43 » N-OT
ownanoo, bit 15: Alarm clear » 30 > 44 » /ALM RST
ownasD, bit 4: General-purpose DO_4—» 13 > 45 » /P-CL
ownOasD, bit 3: General-purpose DO _. » 14 > 46 »| /N-CL

3-11



3.4 SERVOPACK Parameter Settings

3.4.3 SGDM, SGDH, SGDS, SGDV, and SGD7S SERVOPACK Parameter Settings

3.4.3 SGDM, SGDH, SGDS, SGDV, and SGD7S SERVOPACK Parameter Settings

Set the parameters as shown below.

Parameter Default Set .
No. Name value | Value Setting Contents Remarks
Pn000.1 Control method selection 0 9 Torque control (analog reference) <>
Speed control (analog reference)
Pn002.0 | Speed control option 0 1 Use T-REF as external torque limit input. *1
Pn002.1 | Torque control option 0 1 Use V-REF as external speed limit input.
SGDM, SGDH

Pn003.0 ) ’ ’

Analog monitor 1 2 2 Torque reference monitor SGDS
Pn006.0 SGDV, SGD7S

SGDM, SGDH
Pn003.1 ) ’ ’
n Analog monitor 2 0 0 Motor speed SGDS

Pn007.0 SGDV, SGD7S

Input signal allocation
Pn50A.0 pu* sig 0 1 Enables free allocation of input signals.

mode
Pn50A.1 | /S-ON signal mapping 0 0 Input signal from CN1-40 input terminal. ]s;ifssi(eimby SVA-01
Pn50A.2 | /P-CON signal mapping 1 8 Signal always disabled. *2
Pn50A.3 | P-OT signal mapping 2 2 Input signal from CN1-42 input terminal. *2
Pn50B.0 | N-OT signal mapping 3 3 Input signal from CN1-43 input terminal. *2
Pn50B.1 | /ALM-RST signal mapping | 4 4 | Tnput signal from CN1-44 input terminal, Syss‘ijrgy SVA-01
Pn50B.2 | /P-CL signal mapping 5 8 Signal always disabled. *2
Pn50B.3 | /N-CL signal mapping 6 8 Signal always disabled. *2
Pn50C.0 | /SPD-D signal mapping 8 8 Signal always disabled. Cannot be used.
Pn50C.1 | /SPD-A signal mapping 8 8 Signal always disabled. Cannot be used.
Pn50C.2 | /SPD-B signal mapping 8 8 Signal always disabled. Cannot be used.
Pn50C.3 | /C-SEL signal mapping 8 1 Input signal from CN1-41 input terminal. ;’;S;Snt_iy SVA-01
Pn50D.0 | /ZCLAMP signal mapping 8 8 Signal always disabled. Cannot be used
Pn50D.1 | /INHIBIT signal mapping 8 8 Signal always disabled. Cannot be used
Pn50D.2 | /G-SEL signal mapping 8 8 Signal always disabled. *2
Pn515.0 | /G-SEL2 signal mapping 8 8 Signal always disabled *2, %3

*1. If Pn002.0 is set to 2, T-REF can be used as the torque feed forward input. If this is done, the value of OLOO14
(Positive Side Limiting Torque/Thrust Setting at the Speed Reference) will be treated as the torque feed forward.

* 2. The user can freely allocate functions to the following input terminals: CN1-42, CN1-43, CN1-45, and CN1-46.
Of these, CN1-42 and CN1-43 are for external input signals. Data is input into CN1-45 and CN1-46 as signals by
the SVA-01 setting parameters.

*3. Pn515.0 is for SGDS SERVOPACKSs only.

The I/O signals related to the SVA-01 are shown in the following connection diagram.

General-purpose input P-OT
General-purpose input N-OT ——

SVA-01 Module SGDH, SGDS, SGDV, or SGD7S SERVOPACK

Setting/Monitoring Parameters CN1/CN2 CN1 Selection Functions
ownanaoo, bit 0: Servo ON » 31 » 40 »| /S-ON
Internal variable: Switches control mode > 12 > 41 »| /P-CON
IWO0O58, bit 3: General-purpose DI_3 1« 15 [« > 42 »| /P-OT (Can be set by user.)
IWOOS58, bit 4: General-purpose DI_4 [« 33 < > 43 » /N-OT (Can be set by user.)
ownaaooo, bit 15: Alarm clear » 30 > 44 » /ALM RST
ownOasD, bit 4: General-purpose DO_4—» 13 > 45
OWDIOISD, bit 3: General-purpose DO_3—»| 14 > 46 —>} Set by user.
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3.5 SERVOPACK Reference Offset Adjustment

3.5.1 Automatic Adjustment of the Analog Reference Offset

3.5 SERVOPACK Reference Offset Adjustment

When the SVA-01 Module connected SERVOPACK is used for speed control mode, the servomotor may rotate slowly
even if 0 V is specified as the analog reference. This happens if the SVA-01 Module has a slight offset in the reference
voltage. Adjustments can be done manually or automatically by using the panel operator or digital operator.

3.5.1 Automatic Adjustment of the Analog Reference Offset

The automatic adjustment of the analog (speed/torque) reference offset (Fn009) automatically measures the amount of
the offset and adjusts the reference voltage.

Reference Reference
voltage voltage
Speed (torque) [ Speed (torque)
reference Automatic reference
offset
adjustment

After completion of the automatic adjustment, the amount of offset is stored in the SERVOPACK. The amount of offset
can be checked in the speed reference offset manual servo tuning (Fn00A).
+ When the SVA-01 Module is used to form a position loop, the automatic adjustment of analog reference offset
(Fn009) cannot be used. In this case, use the speed reference offset manual servo tuning (FNOOA).
+ SERVOPACKS are provided with the zero-clamp speed control function to force the motor to stop while the zero
speed reference is given. Refer to the following manuals for details.
¢+ AC Servo Drives 211l Series SGMLOLW/SGDS User’s Manual (Manual No. SIEP S800000 00)
¢+ AC Servodrive 2V Series SGMLOL/SGDV User’s Manual Design and Maintenance
Rotational Motor Analog Voltage and Pulse Train Reference (Manual No. SIEP S800000 45)
¢ AC Servodrive XI Series User’s Manual Design and Maintenance
Linear Motor Analog Voltage and Pulse Train Reference (Manual No. SIEP S800000 47)
¢+ X 7-Series AC Servo Drive 2-7S SERVOPACK with Analog Voltage/Pulse Train References Product Manual
(Manual No.: SIEP S800001 26)

v + The speed reference offset must be automatically adjusted with servo OFF.

Adjust the speed reference offset automatically using the following procedures.

1. Make sure that the servo is OFF. Set the motion setting parameter OLCIC110 (Speed Reference Set-
ting) to 0 and then set the motion parameter OWOI08 (Motion Command) to 23 to send the VELO
(Speed Reference) command. Input 0-V reference voltage from the SVA-01 Module.

The servomotor will slightly turn.

2. Press the MODE/SET Key on the panel operator to select the utility function mode.
"Fn000" will be displayed.

i
|I lI_lllII’

—

3. Pressthe A (UP)or ¥ (DOWN) Key to select Fn009 (Automatic tuning of analog (speed, torque) ref-
erence offset).

[

|
!
|

(]
J

_
=
|
=

_

7
_
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3.5 SERVOPACK Reference Offset Adjustment
3.5.2 Manual Servo Tuning of the Speed Reference Offset

4. Pressthe DATA/ 4 Key for a minimum of one second.

"rEF_o" will be displayed.

N [ I
| (]

5. Press the MODE/SET Key.

The analog reference offset will be automatically adjusted and the display will change as shown below.

Blinks one  —» ’—E ": ’__'
second

—

O

I_
—
pa—

| _|_|c

6. Press the DATA/ <4 Key for a minimum of one second to return to the utility function mode.

The display will return to "Fn009".

!

1|0

I

_
I
_

3.5.2 Manual Servo Tuning of the Speed Reference Offset

Use the speed reference offset manual servo tuning (Fn0OOA) in the following cases:
 If aloop is formed with the SVA-01 Module and the error is zeroed when servolock is stopped.
 To deliberately set the offset to some value
* To check the offset data set in the speed reference offset automatic adjustment mode
This function operates in the same way as the reference offset automatic adjustment mode (Fn009), but the manual
servo tuning (Fn00A), adjust inputting the amount of offset.
The offset adjustment range and setting units are as shown in the figure below.

A
Reference

voltage /
/ ******* Offset adjustment range
: +150000 (Speed reference +750mV)

/ »

id Setting unit: 1 =0.05 mV
Speed reference

Adjust the speed reference offset using the following procedures.

1. Press the MODE/SET Key on the panel operator to select the utility function mode.
"Fn000" will be displayed.

|

I

|

i
i

_
[
__l

2. Pressthe A (UP)or ¥ (DOWN) Key to select FNOOA (Manual servo tuning of speed reference offset).

[l
A

——
— |
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3.5 SERVOPACK Reference Offset Adjustment

3.5.2 Manual Servo Tuning of the Speed Reference Offset

3. Press the DATA/ 4 Key for a minimum of one second.

"= SPd" will be displayed. The manual servo tuning mode for the speed reference offset will be entered.

'

|

I

|
0

I—

4. Press the DATA/« Key for less than one second to display the speed reference offset amount.

Il
Il

5. Enter the offset amount by pressing the A (UP) or ¥ (DOWN) Key.

6. Press the DATA/ 4 Key for less than one second. The display shown on the left in the figure below will
appear and then will change to “donE” in a instant. The offset amount is set.

]
1
I

—

w |
:'"Cl’l"l g|a|m

7. Press the DATA/ 4 Key for a minimum of one second to return to the utility function mode.

The display will return to "Fn0O0A".

[
J
—=
|

|
L

O
A
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4

Operation Modes

This chapter describes three operation modes available with the SVA-01 Module.

4.1 SVA-01 Module Operation Mode Selection ----------------------- 4-2
4.2 Normal OperationMode - ------==--cc - e e e e - 4-3
4.2.1 Motion Parameters That Can be Used in Normal Operation Mode - -------------- 4-3
4.2.2 DI/DO Signals in Normal Operation Mode ------------mmmmmmm e oo 4-3
4.3 SimulationMode - - - - - - - - - - - - oo 4-4
4.3.1 Motion Parameters That Can be Used in Simulation Mode -------------=------ 4-4
4.3.2 Position and Speed in Simulation Mode - ------------ - 4-4
4.3.3 Torque in Simulation Mode - ---------------- - 4-4
4.3.4 Functions That Cannot be Simulated - - - - === - === - cmm oo 4-4
4.3.5 Output Signals in Simulation Mode - -------- == - oo 4-5
4.4 General-purpose I/OMode ----------m-mmmm oo 4-6
4.4 1 Motion Parameters That Can be Used in General-purpose I/O Mode ------------- 4-6
4.4.2 Correspondence Between Motion Parameter and Connector Pin Number - -------- 4-8
4.4.3 General-purpose I/O Signal Connection Example - - - - - = --=--=-=-cc-cmoo-- 4-9
444 Pulse Input Modes - - - - - == - - m - s o e e e e 4-10
4.4.5 Pulse Counter Connection Example --------ccmommmmmm e 4-12
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4.1 SVA-01 Module Operation Mode Selection

4.1 SVA-01 Module Operation Mode Selection

With the SVA-01, one of the following three operation modes can be selected.

* Normal Operation Mode

¢ Simulation Mode
* General I/O Mode

Select an operation mode by setting the fixed parameter No. 0 (Selection of Operation Modes) in the Fixed Parameter

Tab Page of SVA Definition Window.

Fixed Parameter Name

Setting

Default Setting

No. 0

Selection of Operation
Modes

0: Normal operation mode

1: Axis unused

2: Simulation mode

4: General-purpose I/O mode
5: System reserved mode 1
6: System reserved mode 2

1: Axis unused

HsvA  MP2Z00

MP2200-02 Offline Local

=101 x|

[PT#:— cPus:- RACK#D1 |Slot #02  [CIR#02 [8800-8FFF |
IAHis 1 "I |Servu:| Type IFlotary ﬂ
Fixed Parameters | Setup F'alametersl Monitnll -~
1w Tame Input Data \ Lnit,
0 |Selection of operation modes - |-
1 |Function selection flag 1 Mormal operation mode - (0§00 H
2 |Function selection flag 2 —mr - OO0 H
= = irmulation mode
4 |Reference ur_ﬁ selectian : : General-purpose 1O Mo
5 _|Mumber of digits below dedmal paint Systerm reserved mode — "
& | Trawvel distance per machine rotation Systermn reserved mode 27 |LEer units
2 |Servo motor gear ratio T rews
O |Machire gear ratio 1 rews

+ Refer to 3.3.1 Opening the SVA Definition Window on page 3-7 for information on how to open the SVA Definition

Window.




4.2 Normal Operation Mode

4.2.1 Motion Parameters That Can be Used in Normal Operation Mode

4.2 Normal Operation Mode

Set the fixed parameter No. 0 (Selection of Operation Modes) to 0 to select the normal operation mode.

In normal operation mode, the SVA-01 Module is used as an ordinary motion module.

4.2.1 Motion Parameters That Can be Used in Normal Operation Mode

Refer to 5.3 Motion Parameter Lists on page 5-5 for the motion parameters that can be used in normal operation mode.

4.2.2 DI/DO Signals in Normal Operation Mode

In normal operation mode, some of DI/DO signals can be used as general-purpose signals as shown below.

I/0 Output CN1/CN2
ownanoo, bit 0: Servo ON » 31 >
owaOaoo, bit 15: Alarm Reset » 30 »
Internal variable: Control Mode Switching > 12 >
OownOasD, bit 3: General-purpose DO_3 » 14 >
OownOasD, bit 4: General-purpose DO_4 » 13 »>
Internal variable: SEN signal » 32 >

/S-ON
/ALM RST

/P-CON
(Used as C-SEL signal)

}Selected by the user

SEM

Pin No.12 of CN1/CN2 can be used only when the General-purpose DO _2 Signal Selection bit (fixed parameter No.21,
bit 5) is set to 1(Use as a general-purpose signal). Refer to /1.4.4 General-purpose DO_2 Signal Selection on page 11-

17 for details.

1/O Input CN1/CN2
IWO0O04, bit 0: Servo Driver Error < 17 |«
IwOmO58, bit 0: General-purpose DI_0 <J
IWOO00, bit 3: Servo Ready < 35 |«
IWOO58, bit 1: General-purpose DI_1
w0058, bit 2: General-purpose DI_2 * < 18 |«
IWOO58, bit 3: General-purpose DI_3 < 15 |« »
IWOO58, bit 4: General-purpose DI_4 < 33 |« ’ »
IWOO58, bit 5: General-purpose DI_5 * < 36
* Can be used as a latch signal. 4—‘
=) =2
Note: |:| : Reserved for the system ('T') g
=
m

|:| : Can be used by the user

/ALM

/S-RDY

/P-OT
IN-OT

The input signals DI 2 to DI_5 can be used by the user unless they are already used by the system. These signals are

referred to as shared signals.

H Operation Modes
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4.3 Simulation Mode

4.3.1 Motion Parameters That Can be Used in Simulation Mode

4.3 Simulation Mode

4.3.1

43.2

4.3.3

434

Set the fixed parameter No. 0 (Selection of Operation Modes) to 2 to select the simulation mode.

In simulation mode, the normal operation can be simulated.

A simulation of operation processes using the feedback position and speed of the actual operation is carried out and the
result will be written in the monitoring parameters. And, motion commands can be executed without actually connect-
ing a SERVOPACK and servomotor.

Motion Parameters That Can be Used in Simulation Mode

Refer to 5.3 Motion Parameter Lists on page 5-5 for information on the motion parameters that can be used in simula-
tion mode.

Position and Speed in Simulation Mode

Position and speed is simulated by converting the speed used immediately before D/A output into incremental pulses
and returning the incremental pulses to the feedback pulse counter.

For all motion commands other than the TRQ command, the speed reference output will be returned.

For TRQ, the speed limit output will be returned.

Torque in Simulation Mode

Torque reference are not monitored in simulation mode.
Therefore, 0 (zero) is always stored in the following monitoring parameter.

Register No. Name Unit Remarks
0.01% The unit depends on the setting of
ILOIO42 ’
Feedback Torque/Thrust 0.0001% OWLICI03, bits C to F.

Functions That Cannot be Simulated

The following functions cannot be simulated.
* DI inputs
* Al inputs
+ Latch detection
* Absolute Read Request
» OT processing
* PG disconnection detection
The details of the above functions in simulation mode are described below.

DI Inputs

All DI inputs are treated as 0 (zero). Therefore, 0 (zero) will be always stored in all bits of the following monitoring

parameter.

Register No. Name Description
Bit 0 General-purpose DI_0
Bit 1 General-purpose DI 1
Bit2 General-purpose DI 2
Iwdmos58 General-purpose DI - b —

Bit3 General-purpose DI_3
Bit 4 General-purpose DI 4
Bit5 General-purpose DI_5




4.3 Simulation Mode

(2)

4.3.5

4.3.5 Output Signals in Simulation Mode

Al Inputs
All Al inputs are treated as 0 (zero). Therefore, 0 (zero) will be always stored in the following monitoring parameters.
Register No. Name Range Unit
wamos9 General-purpose Al monitor 1 —32768 to 32767 1=0.001V
IWOO5A General-purpose Al monitor 2 | —32768 to 32767 1=0.001V

Latch Detection

The motion commands that use the latch function are disabled in simulation mode. Some operation examples are given
below.
<Example 1: Zero Point Return (ZRET) command>

The zero point return operation will never complete since the Latch Completed signal will never turn ON.
<Example 2: External Positioning (EX_POSING) command>

Executed as Positioning (POSING) command since no latch operation will be implemented.
<Example 3: Latch (LATCH) command>

Executed as Interpolation (INTERPOLATE) command since no latch operation will be implemented.
<Example 4: Modal Latch Request>

The latch operation will never be completed.

+ Referto 11.4.1 Modal Latch Function on page 11-15 for information on modal latch.

Absolute Read Request

The Absolute Read Request will be ignored.

OT Processing

Disabled since DI inputs are disabled.

PG Disconnection Detection

The PG disconnection detection processing is masked.

Output Signals in Simulation Mode

Both DO and AO output 0 (zero) in simulation mode.

E Operation Modes
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4.4 General-purpose 1/0 Mode

4.4.1 Motion Parameters That Can be Used in General-purpose 1/0 Mode

4.4 General-purpose |I/O Mode

Set the fixed parameter No. 0 (Selection of Operation Modes) to 4 to select the general-purpose I/O mode.
In general-purpose 1/0 mode, the following functions are enabled.

4.4.1 Motion Parameters That Can be Used in General-purpose /O Mode

 General-purpose DO outputs (6 points/axis)

General-purpose AO outputs (2 channels/axis)

General-purpose DI inputs (6 points/axis)

General-purpose Al inputs (2 channels/axis)

Counter input (1 channel/axis)

In general-purpose I/0 mode, the following motion parameters can be used.

B Fixed Parameters

No.

Name

Description

Default Value

0

Selection of Operation
Modes

4: General-purpose /0 mode

1

Function Selection Flag 2

Bit 3: Analog Adjust Not Ready Warning Mask
(0: Disable/1: Enable)

Bit 4: PG Wire Breaking Down Status Mask (0: Disable/1: Enable)

20

Hardware Signal Selection 1

Bit 0: A/B Pulse Input Signal Polarity Selection
(0: Positive logic/1: Negative logic)

Bit 1: C Pulse Input Signal Polarity Selection
(0: Positive logic/1: Negative logic)

22

Pulse Counting Mode
Selection

: Sign mode *1
: Sign mode *2
: Up/Down mode 1
: Up/Down mode #2
: A/B mode *1
: A/B mode *2
: A/B mode *4

AN B W= O

B Setting Parameters

Res:)ster Name Description Default Value
Bit 4: Latch Detection Demand (0: OFF/1: ON) 0
OwOOo00 | Run Command Setting | Used to set or cancel latch detection
Bit F: Alarm Clear (0: OFF/1: ON) 0
Bits 0 to 3: Latch Detection Signal Selection
. ; 0: DI_5 (DEC/EXT)
Function Setting 2 = 0
OWLL04 g 1: DI 2 (ZERO/HOME LS)
2: Phase-C Pulse input signal
Setting range: —32768 to 32767
General-purpose AO1 0
owhmA PP Setting unit: 1 =0.001 V
Setting range: —32768 to 32767
General-purpose AO2 0
ownmB pap Setting unit: 1 =0.001 V
Zero Point Position in Used as th tion off
oLOO48 | Machine Coordinate : sed as t] F:.clc>11n:er ?unent pOS.ltIOIllO set.1 0
System Offset etting unit: 1 = 1 reference unit (pulse only)
Bit 0: General-purpose DO_0 (0: OFF/1: ON) 0
Bit 1: General-purpose DO 1 (0: OFF/1: ON) 0
Bit2: G 1- DO 2 (0: OFF/1: ON 0
ownOosD | General-purpose DO ! eneral-purpose DO 2 ( )
Bit 3: General-purpose DO _3 (0: OFF/1: ON) 0
Bit 4: General-purpose DO _4 (0: OFF/1: ON) 0
Bit 5: General-purpose DO _5 (0: OFF/1: ON) 0




4.4 General-purpose /O Mode

B Monitoring Parameters

4.4.1 Motion Parameters That Can be Used in General-purpose /0 Mode

Register Name Description
No.
IwOOo00 | Run Status Bit 0: Motion Controller Operation Ready
Parameter Number .
IWODI01 | When Range Over is S.ettmg parameters: 0 and onward
Generated Fixed parameters: 1000 and onward
ILOO02 | Warning Bit B: Analog Adjust Not Ready Warning
ILOO04 | Alarm Bit 14: PG Disconnection Error
wadnooc gt(;stﬁlson Management Bit 2: ON at Latch Completed (LCOMP)
Machine Coordinate Used as the counter current position.
ILOO16 | System Feedback Range: 23! t0 2311
Position (APOS) Unit: 1 = 1 reference unit (pulse only)
Machine Coordinate Used as the counter latch position.
ILOO18 | System Latch Position Range: —23! 10 231-1
(LPOS) Unit: 1 = 1 reference unit (pulse only)
. Used as the number of incremental pulses of feedback.
\Looic Tgrget Position _ Range: 231 102311
Difference Monitor ge: 0
Unit: 1 = 1 reference unit (pulse only)
Bit 0: General-purpose DI_0
Bit 1: General-purpose DI_1
Bit 2: General-purpose DI_2
WOo58 Eengral-purpose DI Bft 3: General-purpose DI 3
onitor Bit 4: General-purpose DI_4
Bit 5: General-purpose DI 5
Bit 6: Reserved for system use
Bit 7: PG Wire Breaking Down Status (ON: Connected/1: Disconnected)
General-purpose Al Range: —32768 to 32767
W59 Monitor 1p P Unit% 1=0.001V
\WODI5A General-purpose Al Range: —32768 to 32767

Monitor 2

Unit: 1 =0.001 V

H Operation Modes
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4.4 General-purpose 1/0 Mode

4.4.2 Correspondence Between Motion Parameter and Connector Pin Number

4.4.2 Correspondence Between Motion Parameter and Connector Pin Number

Each motion parameter for general-purpose DO/DI and AO/AI corresponds to the connector pin number as shown

below.

B General-purpose DO Outputs (6 Points/Axis)

' Setting Parameter CN1/CN2
Resloster Name Description Pin No.
Bit 0 General-purpose DO_0 - 31 —  Output
Bit 1 General-purpose DO 1 - 30 —  Output
General-purpose | Bit2 General-purpose DO _2 - 12 —  Output
OWDIOsD | pg' o e : purp =
Bit3 General-purpose DO _3 - 14 —  Output
Bit 4 General-purpose DO_4 - 13 —  Output
Bit 5 General-purpose DO _5 - 32 —  Output
B General-purpose DI Inputs (6 Points/Axis)
. Monitoring Parameter CN1/CN2
Resloster Name Description Pin No.
Bit 0 General-purpose DI_0 « 17 <« Input
Bit 1 General-purpose DI 1 — 35 « Input
General-purpose | Bit2 General-purpose DI 2 — 18 <« Input
WOooss purp : Purpose 2
DI Bit 3 General-purpose DI_3 « 15 < Input
Bit 4 General-purpose DI 4 — 33 « Input
Bit 5 General-purpose DI_5 «— 36 « Input
B General-purpose AO Outputs (2 Channels/Axis)
. Setting Parameter CN1/CN2
Re'3|oster Name Setting Range Setting Unit Pin No.
General-purpose
owoo1A AO1 purp —32768 to 32767 1=0.001V 2 —  Output
General-purpose
owooiB AO2 purp —32768 to 32767 1=0.001V 9 —  Output
B General-purpose Al Inputs (2 Channels/Axis)
. Setting Parameter CN1/CN2
Resloster Name Setting Range Setting Unit Pin No.
General-purpose
IWOIDS9 | o voitor 1 | —327681032767 | 1=0.001 V 8 « Input
General-purpose
IWOIDSA | Aot | 327681032767 | 1=0.001V 21 « Input




4.4 General-purpose 1/0O Mode

4.4.3 General-purpose I/O Signal Connection Example

4.4.3 General-purpose I/O Signal Connection Example

The following diagram illustrates an example of general-purpose I/O signal connection.
+ The CH2 pin assignment is the same as of CH1.
+ The connector CN3 for external 24-V power supply is commonly used.

P CN3-2| (Orange connector)

24V
31| DO_0 (SVON)
30| DO_1 (ARMRST)
12| DO_2 (PCON) T
CH1 DO
14| DO_3 (OTF) T
13| DO_4 (OTR) T}—s
32| DO_5 (SEN) T
LLI
)
CN3-1| (Orange connector)
—

1.0A [0V (24V)

1
o 14

56KQ 17| DI_0 (SVALM) —
LT X

e

5-%9 35| DI_1(SVRDY) —

o[ 1o o[ |

D O Y

2t

56K Q DI 2 _
{1 18 = O O—¢

1
o 14

5.6K Q DI 3 R
{1 15 = O O——¢

5.6KQ 33| DI_4 —
LT O O——@

1
o—{ 14

i

i

9 o

cH1 DI E
i

i

1
o 14

5.6KQ 36| DI_5 —

; =

24V,
Connect
to CN3-1
CH2 DO oV
common
1.0A
24 VJ,

CH2 DI

E Operation Modes
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4.4 General-purpose 1/0 Mode
4.4.4 Pulse Input Modes

4.4.4 Pulse Input Modes

The following three pulse input modes are supported in general-purpose I/0O mode of the SVA-01 Module.
 Sign mode
* Up/Down mode
* Pulse A/B mode

Each pulse input mode is explained below.

(1) Sign Mode

In sign mode, the counter counts pulses in the following manner.
Polarity: Positive logic
When pulse B is at High, the counter counts up upon pulse A input.
When pulse B is at Low, the counter counts down upon pulse A input.
Polarity: Negative logic
When pulse B is at Low, the counter counts up upon pulse A input.
When pulse B is at High, the counter counts down upon pulse A input.
The table below shows different pulse counting operations by combination of multiplier and polarity.

Pulse Counting Method Polarity Count Up (Forward Rotation) Count Down (Reverse Rotation)

Positive Pulse A L Pulse A B B
logi HIGH
ogic Pulse B Pulse B —LOW

Sign mode
(Input pulse multiplier: 1)

Pulse A
Negative Pulse A — I v
logic LOwW _,7
g Pulse B —O Pulse C HIGH

Positive Pulse A J L Pulse A J L
logi HIGH
ogIc Pulse B Pulse B —LOW

Sign mode
(Input pulse multiplier: 2)

. Pulse A Pulse A
Negative 1 f 1

logic LOW
g PuseB ——M8M Pulse B Low

(2) Up/Down Mode

In up/down mode, the counter counts pulses in the following manner no matter whether the polarity is positive or neg-
ative logic.

The counter counts up upon pulse A input.

The counter counts down upon pulse B input.

The table below shows different pulse counting operations by combination of multiplier and polarity.

Pulse Counting Method Polarity Count Up (Forward Rotation) Count Down (Reverse Rotation)

Positive Pulse A _f—|_ Pulse A Fixed to LOW or HIGH
logic Pulse B _,_+—

Up/Down mode Pulse B Fixed to LOW or HIGH
(Input pulse multiplier: 1)

Negative Pulse A Pulse A Fixed to LOW or HIGH

logic Pulse B Fixed to LOW or HIGH Pulse B T
Positive Pulse A S T Pulse A Fixed to LOW or HIGH

logic

X L r HIGH Pulse B
wn 1 Pulse Fixed ow IG
Up/DO n mode Ise B ixed to ol

(Input pulse multiplier: 2) . Pulse A
Negative Pulse A

. T Pulse B
logic Pulse B Fixed to LOW or HIGH I

Fixed to LOW or HIGH

+ When pulse A and B are input at the same time, the count will not change (£0).



4.4 General-purpose /O Mode

4.4.4 Pulse Input Modes

(3) Pulse A/B Mode

In pulse A/B mode, the counter counts pulses in the following manner.
Polarity: Positive logic
The counter counts up when the phase of pulse A input is delayed from pulse B.
The counter counts down when the phase of pulse A input is advanced to pulse B.
Polarity: Negative logic
The counter counts up when the phase of pulse A input is delayed from pulse B.
The counter counts down when the phase of pulse A input is advanced to pulse B.

The table below shows different pulse counting operations by combination of multiplier and polarity.

Pulse Counting Method Polarity Count Up (Forward Rotation) Count Down (Reverse Rotation)

Positive Pulse A f\— Pulse A _f_\—
logic pusen 4 L puses — | L

Pulse A/B mode
(Input pulse multiplier: 1)

Negative Pulse A _L’— Pulse A _L’—
logic Pulse B —lf Pulse B —l_li

Positive Pusen 1 v PuseA 1 v
lOglc Pulse B —,_\— Pulse B —,_\—

Pulse A/B mode
(Input pulse multiplier: 2)

. Pulse A
Negative ulse j_f— Pulse A T
logic Pulse B —| ,7 Pulse B — —

Positive Pulse A _ﬁ— Pulse A _f_¢—
logic 3 3
Pulse B Pulse B

Pulse A/B mode
(Input pulse multiplier: 4)

Negative Pulse A T Pulse A T
logic Pulse B r Pulse B T

E Operation Modes
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4.4 General-purpose 1/0 Mode

4.4.5 Pulse Counter Connection Example

4.4.5 Pulse Counter Connection Example

The following diagram illustrates an example of pulse counter connection.

SVA-01

Pulse generator
5-V linedriver output

CN1CN2| oo
3| PA N .
Pulse A %<L [1330 © 4] PAL 1P
1
. 23} PB - :
Pulse B 13300 247 pBL T
L g I 1
) 5) PC : '
Pulse C [1330 0 6] PcL ! Ir
7 sc !

Connector shell

“—%%';”
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Motion Parameters

This chapter explains each of the motion parameters.

5.1 Motion Parameters Register Numbers - ---------uo-mmommoon 5-2
5.1.1 Motion Parameter Register Numbers for MP2000 Series Machine Controllers - - - - - - 5-2
5.2 Motion Parameters Setting Window - - - - - === - - oo mmmmma e 5-3
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5.1 Motion Parameters Register Numbers

5.1.1 Motion Parameter Register Numbers for MP2000 Series Machine Controllers

5.1 Motion Parameters Register Numbers

5.1.1 Motion Parameter Register Numbers for MP2000 Series Machine Controllers

The leading motion parameter register numbers (I or O register numbers) are determined by the module number and

axis number.
The leading register numbers for each axis’s motion parameters can be obtained using the following equation.

Leading motion parameter register number
=1 (or O)W8000 + (module number - 1) x 800h + (axis number - 1) x 80h

The following tables lists the motion parameters register numbers.

5-2

Module No. Axis No. 1 Axis No. 2
1 8000 to 807F 8080 to 80FF
2 8800 to 887F 8880 to 88FF
3 9000 to 907F 9080 to 90FF
4 9800 to 987F 9880 to 98FF
5 A000 to AO7F A080 to AOFF
6 A800 to A87F A880 to ASFF
7 B000 to BO7F B080 to BOFF
8 B800 to B87F B880 to BSFF
9 C000 to CO7F C080 to COFF
10 C800 to C87F C880 to C8FF
1" D000 to DO7F D080 to DOFF
12 D800 to D87F D880 to DSFF
13 E000 to EO7F E080 to EOFF
14 E800 to E87F E880 to ESFF
15 F000 to FO7F F080 to FOFF
16 F800 to F87F F880 to F8FF




5.2 Motion Parameters Setting Window

5.2.1 How to Open the Motion Parameter Setting Windows

5.2 Motion Parameters Setting Window

Set or monitor the motion parameters in the Fixed Parameters, Setup Parameters, and Monitor tabs of the SVA Defini-

tion Window.

HEsyA MP2300 ™MP2300 Offline Local = |EI|5|
PT#:— CPU#:— [RACK#01 [Slot #02  [CIR¥03 [9000-97FF |
IA:-:is 1 A l |Servo Type I Fotarny j
Fixed Parameters YSetup Parameters | Manitar |
o [arne: Input Data Uit
0 |Selection of operation modes Axis unused = ||-
1 |Furiction selection flag 1 0000 0000 0000 0000 0000 H
2 |Function selection flag 2 0000 0000 Q000 0000 0000 H
4 |Reference unit selection pulse_l-
5 |Mumnber of digits below decimal point 3 -
6 | Travel distance per machine rotation 10000 User units
2 |Servo motor gear ratio 1 rens
9 |Machine gear ratio 1 rews
10 _|Infinite length axis reset position(POSMAX ) 360000 User units
12 |Positive software limit value 2147483647 User units
Fig. 5.1 Fixed Parameters Tab Page
HWsvA MP2300  MP2300 Offline Local . I ] 3
PT#:— CPU#:- [RACK#O1 [Slot #02  [CIR#03 [9000-97FF |
IAxis 1 'I |Serv0 Type IF!otary j
Fixed Parameter€Setup Parameters D aritar |
[ [ame REG Input Data Linit | Current
0 |Run cormmand setting (o =lunn] 0000 0000 0000 0000jo000 H
1 |Mode setting 1 OWoonl 0000 0000 0000 0000 0000 H
3 |Function setting 1 CWwooos 0000 0000 0001 0001 0011 H
4 |Function setting 2 Chon0d 0000 0000 0000 0000 | 0000 H
5 _|Function setting 3 OWonos 0000 0000 0000 0000 0000 H
2 |Motion command Oyanog Mo Cornrand ;l
9 |Motion cormmand control flag Cyyan0g 0000 0000 0000 0000 0000 H
10 |Motion subcarmmand OWOODA Ma Command > |-
12 |TorguefThrust reference setting oL900C 0.00 %
Fig. 5.2 Setup Parameters Tab Page
mSvYA MP2300 MP2300 Offline Local ] P ] 4|
PTi#:— CPUI- [RACK#01 [Slot#02  [CIR#03 [3000-97FF |
IAxis 1 'l |Serv0 Type IHotary j
Fixed Parametersl Setup Paramete< Monitor i )
u} IHarme REG Monitor Data Unit: -
0_|Run status TWoooo - |
1 _|Parameter nurnber when range over is generated | Iwooo1 -
2 |Warning L9002 -
4 |Alarm L2004 -
g |Maotion cormmand response code IAW9008 -
0 |Mation cormand status I¥wa009 -
10 _|Subcornmand response code IAD00A -
11 |Subcornmand status IWO00B -
12 |Position rmanagement status IWo00C -
14 | Tarnet nmciting in rnackine coaedinate cwstern (TEO 1 onnE | lear 1inits

Fig. 5.3 Monitor Parameters Tab Page (Read-Only)

5.2.1 How to Open the Motion Parameter Setting Windows

Refer to 3.3.1 Opening the SVA Definition Window on page 3-7 for information on how to open motion parameter set-

ting windows.

n Motion Parameters
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5.2 Motion Parameters Setting Window

5.2.2 Selecting a Motor Type

5.2.2 Selecting a Motor Type

The motor type, rotary or linear, can be selected from the Servo Type pull-down list in the SVA Definition Window.
Some of the fixed parameters will differ and some of the setting parameters will be disabled depending on the selected

motor type.
HsvA MP2300 MP2300 Offline Local ] 4
PT#:— CPU#:— [RACK#01 [Slot #02  [CIR#03 |9000-97FF |
IAxis 1 'l |Serv0 Type IFlotar_l,l j
Fired Paramneters | Setup Parameters I Monitorl
i} Marme: Input Data Unit
0 |Selection of operation modes Axis unused = |-
1 |Function selection flag 1 0000 0000 0000 0000 oood H
2 |Function selection flag 2 0000 Q000 0000 0000 | 0000 H
4 |Reference unit selection pulse_l—
5 |Murnber of digits below decimal point 3-
6 | Travel distance per machine rotation 10000 User units
S |Servo motor gear ratio 1revs
9 |Machine gear ratio 1 revs
10 |Infinite length axis reset position(POSMAX]) 360000 | User units
12 |Positive software limit value 2147483647 User units
14 |Megative software limit value -21474283648 User Units




5.3 Motion Parameter Lists

5.3 Motion Parameter Lists

5.3.1 Fixed Parameter List

The following table provides a list of SVA motion fixed parameters.

+ The commands marked with v/

5.3.1 Fixed Parameter List

in the Normal Operation Mode, Simulation Mode, and General-purpose /O Mode

columns can be used in the corresponding operation mode. The operation mode can be selected by setting the fixed
parameter No. 0 (Selection of Operation Modes) to 0 for normal operation mode, to 2 for simulation mode, or to 4 for

general-purpose 1/0O mode.

+ Refer to the pages listed in the Reference Page for details of each fixed parameter.

[0
1RE
s 1E]e¢
2 | = o | Refer-
© = [%]
No. Name Description g,_ S 8 ence
o | 3 | & | Page
T £ T{,
E| & @
g g
= 3
0: Normal Operation Mode
1: Axis unused
0 Selection of Operation 2: Simulation Mode 4 v v 517
Modes 3: Reserved for system use '
4: General-purpose 1/0 Mode
5 to 7: Reserved for system use - - -
Bit 0: Axis Selection
(0: Finite length axis/1: Infinite length axis) v v
Set to 0 for linear type.
Bit 1: Soft Limit (positive direction) v v
(0: Disabled/1: Enabled)
Bit 2: Soft Limit (negative direction) v v
(0: Disabled/1: Enabled)
Bit 3: Overtravel Positive Direction v 2
(0: Disabled/1: Enabled) g
Bit 4: Overtravel Negative Direction v g
) ) (0: Disabled/1: Enabled) 6_’3
1 | Function Selection Flag 1 Bit 5: Deceleration LS Inversion Selection v P.5-18 -
(0: Not invert/1: Invert) %
Bit 6: Reserved for system use - - - =
Bit 7: Absolute Position Data Read-out at Power ON v
(0: Execute/1: Not execute) ﬂ
Bit 8: Reserved for system use - - -
Bit 9: Simple ABS Rotary Pos. Mode
(Simple absolute infinite axis position control) v
(0: Disabled/1:Enabled)
Set to 0 for linear type.
Bits A to F: Reserved for system use - - -
Bits 0 to 2: Reserved for system use - - -
Bit 3: Analog Adjust Not Ready Warning Mask v v
. . 0: Disabled/1: Enabled
2 | Function Selection Flag 2 (0: Disable nabled) P.5-19
Bit 4: PG Wire Breaking Down Status Mask v
(0: Disabled/1: Enabled)
Bits 5 to F: Reserved for system use - - -
3 |- Reserved for system use - - - -

5-5
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5.3 Motion Parameter Lists

5.3.1 Fixed Parameter List

Torque Monitor

© 3
3 =
=
2 = o | Refer-
© c (%]
No. Name Description @ 2 =4 ence
o © =
o = =4 Page
K] £ ©
E|a | §
s 5
= O
0: pulse
1: mm
2: deg
4 |Reference Unit Selection 3: inch vV
For linear type, either O (pulse) or 1 (mm) can be selected. If
2 (deg) or 3 (inch) is selected, the selected unit will be con-
verted to mm.
Number of Digits Below
, - =1 digi v | v
S Decimal Point 1=1digit
Travel Distance per Motor P.5-19
Revolution 1 =1 user unit Vv
6 |(rotary type)
Linear Scale Pitch
. = i v v
(linear type) 1 =1 user unit
8 | Servo Motor Gear Ratio 1= l.reV . v v
Invalid for linear type
9 |Machine Gear Ratio I=lrev V| v
Invalid for linear type
Infinite Length Axis Reset 1 =1 user unit
- v v -
10 | position (POSMAX) Invalid for linear type P.5-20
12 | Positive Software Limit Value | 1 = 1 user unit vV
Negative Software Limit P.5-21
= i v v
14 Value 1 =1 user unit
Backlash Compensation
16 Amount P 1 =1 user unit v v P.5-21
1? ;o - Reserved for system use - - - -
Bit 0: A/B Pulse Input Signal Polarity Selection v v
(0: Positive logic/1: Negative logic)
20 | Hardware Signal Selection 1 | Bit 1: C Pulse Input Signal Polarity Selection v v
(0: Positive logic/1: Negative logic)
Bits 2 to F: Reserved for system use - - -
Bit 0: Deceleration L.S Signal Selection . v v P5.22
(0: Use the setting parameter./1: Use the DI signal.)
Bits 1 to 4: Reserved for system use - - -
21 |Hardware Signal Selection 2 | Bit 5: General-Purpose DO _2 Signal Selection
(0: Use as a system exclusive signal./ v
1: Use as a general-purpose signal.)
Bits 6 to F: Reserved for system use - - -
0: Sign mode *1
1: Sign mode *2
) 2: Up/Down mode *1
Pulse Counting Mode
22 . 9 3: Up/Down mode *2 v v | P5-22
Selection
4: A/B mode *1
5: A/B mode *2
6: A/B mode *4
D/A Output Voltage at 100% _
23 | speed 1=0.001V v P.5-22
D/A Output Voltage at 100% _
24 Torque Limit 1=0.001V v P.5-23
25 |- Reserved for system use - - - -
A/D Input Voltage at 100%
26 P d ° | 1=0001V v P.5-23




5.3 Motion Parameter Lists

5.3.1 Fixed Parameter List

[0
2 g
sz
c | 8|82
2 = o | Refer-
© c @€
No. Name Description ‘g_ S 8 ence
o | = 2 | Page
® £ =
E| @ T
; g
0]
27 |- Reserved for system use - -
0: -1 series
28 | Servo Driver Type Selection | 1: 2-II, X-III, -V, or 2-7 series v
2: Reserved for system use
0: Incremental encoder
. 1: Absolute encoder P.5-23
Encoder Selection v v
30 2: Absolute encoder (Incremental encoder is used.)
3: Reserved for system use
31 Rotation Direction Selection | 0: Forward v
with an Absolute Encoder 1: Reverse
32 |- Reserved for system use - - - -
Rated Motor Speed
| v | v
34 |(rotary type) 1= 1min
Rated Speed (linear type) 1=0.1 m/s v v P.5-24
Number of Pulses per Motor | 1 =1 pulse/rev v v
36 Rotation (rotary type) Set the value before multiplication.
Number of Pulses per Linear | 1 =1 pulse/linear scale pitch v v
Scale Pitch (linear type) Set the value before multiplication.
Maximum Number of 1=1rev
38 | Absolute Encoder Turns Set to 0 when using a direct drive motor. v
Rotation Invalid for linear type P.5-24
40 |- Reserved for system use - - -
Feedback Speed M t
42 eedback Speed Movemen {=1ms v v

Averaging Time Constant

n Motion Parameters
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5.3 Motion Parameter Lists

5.3.2 Setting Parameter List

5.3.2 Setting Parameter List

The following table provides a list of SVA motion setting parameters.

+ The register number “OWOMOO00” indicates the leading output register number + 00. Refer to 5.1.1 Motion Parameter
Register Numbers for MP2000 Series Machine Controllers on page 5-2 for information on how to obtain the leading
output register number.

+ The commands marked with v" in the Normal Operation Mode, Simulation Mode, and General-purpose 1/0 Mode
columns can be used in the corresponding operation mode. The operation mode can be selected by setting the fixed
parameter No. 0 (Selection of Operation Modes) to 0 for normal operation mode, to 2 for simulation mode, or to 4 for
general-purpose 1/0O mode.

+ Refer to the pages listed in the Reference Page for details of each setting parameter.

Refer-
ence
Page

Register

No. Name Description

Simulation Mode
General-purpose 1/0O Mode

AN

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

Bit 1: Machine Lock (0: Normal operation/1: Machine locked)
Bits 2 and 3: Reserved for system use

Bit 4: Latch Detection Demand (0: OFF/1: ON)

Bit 5 Absolute Position Reading Demand (0: OFF/1: ON)

Bit 6: POSMAX Turn Number Presetting Demand
(0: OFF/1:0N) v v
Set to 0 for linear type.
owniooo g{gtr;ianommand Bit 7: Request ABS Rotary Pos. Load P.5-25
(Absolute system infinite length position information
LOAD) v v

(0: OFF/1: ON)
Set to 0 for linear type.

<« | «| Normal Operation Mode

<
N

AN

Bits 8 to A: Reserved for system use - - -
Bit B: Integration Reset (0: OFF/1:0N) v 4
Bits C to E: Reserved for system use - - -
Bit F: Alarm Clear (0: OFF/1: ON) v v v

Bit 0: Excessive Deviation Error Level Setting
(0: Alarm/1: Warning)

Bit 1: Reserved for system use - - -
owao1 | Mode Setting 1 Bit 2: Speed Compen. in Pos. Mode P.5-27

(Speed compensation in position mode) 4 4
(0: Disabled/1: Enabled)

Bits 3 to F: Reserved for system use - - -

owaanooz2

Reserved for system use - - - -

Bits 0 to 3: Speed Unit Selection
0: Reference unit/s
1: 10" reference units/min v v
2: Percentage of rated speed (1: 0.01%)
3: Percentage of rated speed (1: 0.0001%)

Bits 4 to 7: Acceleration/Deceleration Degree Unit Selection

0: Reference unit/s? v v
ownOmoo3 | Function Setting 1 1: ms P5.27

Bits 8 to B: Filter Type Selection
0: Filter none v
1: Exponential acceleration/deceleration filter
2: Moving average filter
Bits C to F: Torque Unit Selection
0: Percentage of rated torque (1: 0.01%) v v
1: Percentage of rated torque (1: 0.0001%)




5.3 Motion Parameter Lists

5.3.2 Setting Parameter List

Register
No.

Name

Description

Normal Operation Mode

Simulation Mode

General-purpose 1/0 Mode

Refer-
ence
Page

owanoo4

Function Setting 2

Bits 0 to 3: Latch Detection Signal Selection
0: DI_5 (DEC/EXT)
1: DI_2 (ZERO/HOME LS)
2: Phase-C pulse input signal

Bits 4 to 7: External Positioning Signal Setting
0: DI_5 (DEC/EXT)
1: DI 2 (ZERO/HOME LS)
2: Phase-C pulse input signal

Bits 8 to F: Reserved for system use

P.5-28

owanos

Function Setting 3

Bit 0: Reserved for system use

Bit 1: Phase Reference Creation Calculation Disable
(0: Enabled/1:Disabled)

Bits 2 to 7: Reserved for system use

Bit 8: Zero Point Return Deceleration LS Signal
(0: OFF/1: ON)

Bit 9: Zero Point Return Reverse Run Side Limit Signal
(0: OFF/1: ON)

Bit A: Zero Point Return Forward Run Side Limit Signal
(0: OFF/1:0ON)

Bit B: Zero Point Return Input Signal
(0: OFF/1:0ON)

Bits C to F: Reserved for system use

P.5-28

oLamnoe

Reserved for system use

owanos

Motion Command

0: NOP (No Command)

1: POSING (Position Mode) (Positioning)

2: EX_POSING (Latch Target Positioning)
(External Positioning)

: ZRET (Zero Point Return)

: INTERPOLATE (Interpolation)

: ENDOF_INTERPOLATE (For system use)

: LATCH (Interpolation Mode with Latch Input)

: FEED (JOG Mode)

: STEP (Relative Position Mode) (Step Mode)

: ZSET (Set Zero Point)

23: VELO (Speed Reference)

24: TRQ (Torque Reference)

25: PHASE (Phase Reference)

O 0 3N L bW

P.5-29

owaonoo9

Motion Command
Control Flag

Bit 0: Holds a Command (0: OFF/1: ON)

Bit 1: Interrupt a Command (0: OFF/1: ON)

Bit 2: Moving Direction (JOG/STEP)
(0: Forward rotation/1: Reverse rotation)

Bit 3: Zero Point Return Direction Selection
(0: Reverse rotation/1: Forward rotation)

Bit 4: Latch Zone Effective Selection (0: Disabled/1: Enabled)

Bit 5: Position Reference Type

(0: Incremental value add method/1: Absolute value set

method)

Bit 6: Phase Compensation Type

(0: Incremental value add method/1: Absolute value set

method))

Bits 7 to F: Reserved for system use

P.5-29

OWDOOO0A

Motion Subcom-
mand

0: NOP (No Command)
1 to 4: Reserved for system use
5: FIXPRM_RD (Read Fixed Parameter)

P.5-30

ownmnos

Reserved for system use

n Motion Parameters
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5.3 Motion Parameter Lists

5.3.2 Setting Parameter List

(]
8 ;
e} =
$181¢
Register 2 | 2 g | Refer-
l\glo Name Description E’_ 8 g ence
. o 2 32 | Page
T £ ©
E ] @
S &
= 0}
T /Thrust
oLOOdoc R(:arlgel:((:ncenésetting Unit depends on OWLII03, bits C to F (Torque Unit Selection).| v v
Speed Limit
Setting at the
ownOandoe Torque/Thrust Ref- 1 =10.01% (percentage of rated speed) v v P.5-31
erence
Torque Reference _
OWDIHOF | 1st-order Lag Filter I=1ms T
Speed Reference . . . .
oLOono1o Setting Unit depends on OWLII03, bits 0 to 3 (Speed Unit Selection). 4 v
Positive Side
OownmO12 | Speed Limiter 1 =0.01% (percentage of rated speed) v | v
P.5-32
Value
Negative Side
Ow@O13 | Speed Limiter 1 =0.01% (percentage of rated speed) v v
Value
Positive Side Limit-
ing Tt /Thrust
oLOO14 ggtti:éq:teth e rus Unit depends on OWO03, bits C to F (Torque Unit Selection).| v v P.5-32
Speed Reference
oLome | Secondl Speed 1, b epends on OWEITIO3, bits 0 to 3 (Speed Unit Selecti v | v P.5-32
Compensation nit depends on , bits 0 to 3 (Speed Unit Selection). .5-
owma18 | Override 1=0.01% v 4 P.5-33
ownono19 |- Reserved for system use - - - -
OWOO1A General-purpose 1=0.001V v
AO1
General-purpose P.5-33
owoadiB AO2 1=0.001 V 4
Position Refi
oLOdo1c Setstlirl\(;n ererence | _y reference unit v v P.5-33
Width of Position- .
oLOO1E ing Completed 1 = 1 reference unit v v P.5-34
NEAR Signal
oLOoo20 Output VI\?I(?;‘] 1 = 1 reference unit v v P.5-34
Error Count Al
oLOOo22 Dgtoerctic()):n arm 1 = 1 reference unit v v P.5-35
Position C ti
oLOO24 Sgtstlirllcg;n orrection 1 = 1 reference unit v v P.5-35
Position
ownOnO26 | Completion Check | 1 =1 ms (No check when 0 is set) v v P.5-35
Time
ownoaoz7 | - Reserved for system use - - - -
Ph C ti
oLOOo2s8 Se?tisr?g orrection 1 = 1 reference unit v 4 P.5-35
Latch Zone Lower .
oLOO2A Limit Setting 1 = 1 reference unit 4 v
Latch Zone Upper _ . P.5-36
oLOoOz2c Limit Setting 1 =1 reference unit v v
OWDOO2E | Position Loop Gain | 1=0.1/s v v
ownOnozF | - Reserved for system use - - - -




5.3 Motion Parameter Lists

5.3.2 Setting Parameter List

2 g
S =
RS S
Register 5 | T | g |Refr
9 Name Description @ k] S ence
No Q © 5
. o E g_ Page
5 £ iy
E| o | 8§
5 -
0}
Speed Feedforward
owaadao AFr)‘nends 1=0.01% (percentage of distribution segment) v v
Speed Compensa-
ownonoas1 tign P 1=0.01% (percentage of rated speed) v 4
P.5-36
OWOII32 Position Integra- 1=1 vl
tion Time Constant | '~ ' ™
1st-order Lag Time |
owaonoass Constant 1=1ms v v
W
gwgggg - Reserved for system use - - - -
Straight Line
Acceleration/ Unit depends on OWLI03, bits 4 to 7 (Acceleration/Decelera-
g ’ v | v
OLLU36 Acceleration Time | tion Degree Unit Selection).
Constant P.5-37
Straight Line Decel- . . .
OLOM38 | eration/Decelera- Umt depends on owQd :03, bits 4 to 7 (Acceleration/Decelera- v v
tion Time Constant tion Degree Unit Selection).
Filter Time
ownOnosA Constant 1=0.1 ms v v
Bias Speed for In- P.5-38
OowrOO3B | dex Acceleration/ | Unit depends on OWIO03, bits 0 to 3 (Speed Unit Selection). | v/ v
Deceleration Filter
0: DEC1 and Phase C
1: ZERO Signal
2: DECI1 and ZERO Signal
3: C-pulse
4: DEC2 and ZERO Signal
5: DECland Limit and ZERO Signal
6: DEC2 and C-phase
7: DECI and Limit and C-phase
Zero Point Return | 8 to 10: Reserved for system use
v v
OWDHIDSC | pethod 11: C-pulse Only
12: P-OT and C-pulse
13: P-OT Only
14: HOME LS and C-pulse
15: HOME Only P.5-39
16: N-OT and C-pulse
17: N-OT Only
18: INPUT and C-pulse
19: INPUT Only
Width of Starting
ownOada3D | Point Position 1 = 1 reference unit v 4
Output
OLOO3E | Approach Speed Unit depends on OWLIO03, bits 0 to 3 (Speed Unit Selection). | v | v
oLO0O40 | Creep Rate Unit depends on OWLI03, bits 0 to 3 (Speed Unit Selection). | v/ | v
Zero Point Return .
oLOno42 Travel Distance 1 = 1 reference unit v 4
STEP Travel
oLO0O44 Distance v 1 = 1 reference unit v 4 P.5-40
External Position-
OLOO46 |ing Final Travel 1 = 1 reference unit V| v P.5-40
Distance

n Motion Parameters
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5.3 Motion Parameter Lists

5.3.2 Setting Parameter List

© 3
g g
$181¢
Register 2 | 2 g | Refer-
l\glo Name Description E’_ 8 g ence
. o 2 32 | Page
T E | T
s |7 | ¢
= O
Zero Point Position
OLOO48 | in Machine Coordi- | 1 = 1 reference unit v v v
nate System Offset P.5-40
Work Coordinate .
OoLOO4A System Offset 1 = 1 reference unit v 4
Number of 1=1¢
OLOO4C | POSMAX Turns chme v | v P5-40
Presetting Data + Invalid for linear type
ownOoO4e
to - Reserved for system use - - - -
owQoaoss
Fixed Parameter Set the number of the fixed parameter to read with the FIX-
v v -
OWDIDISC | \ymber PRM_RD motion subcommand. P.5-41
Bit 0: General-purpose DO_0 (0: OFF/1: ON) 4
Bit 1: General-purpose DO _1 (0: OFF/1: ON) 4
Bit 2: General-purpose DO _2 (0: OFF/1: ON) v v
General-purpose + In normal operation mode, a specific condition is required.
D 5.
OWBHSD| g Bit 3: General-purpose DO _3 (0: OFF/1: ON) v 7| P4
Bit 4: General-purpose DO 4 (0: OFF/1: ON) v v
Bit 5: General-purpose DO _5 (0: OFF/1: ON) 4
Bits 6 to F: Reserved for system use - - -
Encoder Position =1 pul
OLOOSE | when Poweris OFF |+~ * PY s.e . . v P.5-42
(Lower 2 words) ¢+ For linear type, do not set this register.
Encoder Position =1 pul
OLOO60 | when Poweris OFF |~ Fpu I?e i ] v
(Upper 2 words) + For linear type, do not set this register.
Pulse Position =1 oul
oLOme62 | when Poweris OFF | © FP“ ISF . v P5-42
(Lower 2 words) ¢+ For linear type, do not set this register.
Pulse Position =1 oul
OLOO64 | when Poweris OFF |~ Fpu Fe i ] v
(Upper 2 words) ¢+ For linear type, do not set this register.
Monitor Data Com-
oLOmoe6 mand Reserved for system use - - -
oLOOes | Writing Data Type | Reserved for system use - - -
P.5-42
OLOO6A | Monitor Address Reserved for system use - - -
oLOO6C | Writing Data Reserved for system use - - -
System . . . . .
OLOO6E | Reservation Use:ii. in combination with MPOS as the software limit detection v v
(Stop Distance) condition.
oLOoodro
to - Reserved for system use - - - -
oLOd7F

5-12
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5.3.3 Monitoring Parameter List

5.3.3 Monitoring Parameter List

The following table provides a list of SVA motion monitoring parameters.

+ The register number “IWOOO00” indicates the leading input register number + 00. Refer to 5.1.1 Motion Parameter
Register Numbers for MP2000 Series Machine Controllers on page 5-2 for information on how to obtain the leading
input register number.

+ The commands marked with v" in the Normal Operation Mode, Simulation Mode, and General-purpose 1/0 Mode
columns can be used in the corresponding operation mode. The operation mode can be selected by setting the fixed
parameter No. 0 (Selection of Operation Modes) to 0 for normal operation mode, to 2 for simulation mode, or to 4 for
general-purpose I/O mode.

+ Refer to the pages listed in the Reference Page for details of each monitoring parameter.

(0]
3 3
3 =
S (O]
s | 2|2
Register o 5 = % Refer-
Name Description @ 2 a ence
No. Q ® 5
o} S a Page
® £ =
Elo |3
> 3
= 0}
Bit 0: Motion Controller Operation Ready v v
Bit 1: Running (Servo ON) V| v
IWOO00 | RUN Status Bit 2: Reserved for system use - - - | P5-43
Bit 3: Servo Ready 4 v
Bits 4 to F: Reserved for system use - - -
Parameter Number Setti 0 or high
IWOOO01 | when Range Over is F,emgg parameter.s‘loo(g l‘ie; v | v | v |P543
Generated ixed parameters: or higher
Bit 0: Excessive Deviation v 4
Bit 1: Set Parameter Error (Setting parameter error) v 4
Bit 2: Fixed Parameter Error v v

. Bit 3: Reserved for system use
ILOO02 | Warning - - P.5-44
Bit 4: Motion Command Set Error

AN
<

Bits 5 to A: Reserved for system use
Bit B: Analog Adjust Not Ready Warning

Bits C to 1F: Reserved for system use

AN
AN

Bit 0: Servo Driver Error

Bit 1: Positive Direction Overtravel

Bit 2: Negative Direction Overtravel

Bit 3: Positive Direction Software Limit

Bit 4: Negative Direction Software Limit
Bit 5: Servo OFF

Bit 6: Positioning Time Over

N ANENENENENEN
\

Bit 7: Reserved for system use

Bit 8: Excessive Speed
ILOC04 | Alarm Bit 9: Excessive Deviation
Bits A to C: Reserved for system use - - -

Bit D: Zero Point Unsetting
+ Invalid for linear type

ANIRN

P.5-45

Bit E to 12: Reserved for system use - - -

Bit 13: Excessive ABS Encoder Rotations
+ Invalid for linear type

v
Bit 14: PG Disconnection Error v 4
Bit 15: ABS Total Rev. Receive Error v
Bits 16 to 1F: Reserved for system use - - -
ILOO06 | - Reserved for system use - - - -

Motion Command Re-
sponse Code

Iwmos Same as OWIJ08 (Motion Command) v 4 P.5-46

n Motion Parameters
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5.3.3 Monitoring Parameter List

Register
No.

Name

Description

Normal Operation Mode

Simulation Mode

General-purpose 1/0O Mode

Refer-
ence
Page

Iwamdo9

Motion Command Sta-
tus

Bit 0: Command Execution Flag (BUSY)

N

Bit 1: Command Hold Completed (HOLD)

AN

Bit 2: Reserved for system use

Bit 3: Command Error Completed Status
(Command Error Occurrence) (FAIL)

Bits 4 to 7: Reserved for system use

Bit 8: Command Execution Completed (COMPLETE)

Bits 9 to F: Reserved for system use

P.5-46

IWOOO0A

Motion Subcommand
Response Code

Same as OWOOOA (Motion Subcommand)

P.5-47

iwamooB

Subcommand Status

Bit 0: Command Execution Flag

Bits 1 and 2: Reserved for system use

Bit 3: Command Error Completed Status
(Command Error Occurrence)

Bits 4 to 7: Reserved for system use

Bit 8: Command Execution Completed

<

<

Bits 9 to F: Reserved for system use

iwaooc

Position Management
Status

Bit 0: Discharging Completed (DEN)

Bit 1: Positioning Completed (POSCOMP)

Bit 2: Latch Completed (LCOMP)

Bit 3: NEAR Position (NEAR)

Bit 4: Zero Point Position (ZERO)

Bit 5: Zero Point Return (Setting) Completed (ZRNC)

Bit 6: During Machine Lock (MLKL)

Bit 7: Absolute Position Read-out Completed

NENENENENENENEN

NENENENENENENEN

Bit 8: ABS Rotary Pos. LOAD Complete (ABS system
infinite length position control information load com-
pleted) (ABSLDE)

+ Invalid for linear type

AN

AN

Bit 9: POSMAX Turn Preset Complete (TPRSE)
+ Invalid for linear type

Bit A: ABS Encoder Rotating Direction

Bits B to F: Reserved for system use

P.5-47

iwaO0oob

Reserved for system use
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5.3.3 Monitoring Parameter List

® 3
g :
$181¢
Register g3 g | Refer
9 Name Description 9] 2 2 ence
No. =3 © 5
O = a Page
g £ ®
s 7| ¢
= 0]
Target Position in
ILOOOE | Machine Coordinate | 1 = 1 reference unit V| v
System (TPOS)
Calculated Position in
ILOO10 | Machine Coordinate 1 = 1 reference unit 4 4
System (CPOS)
Machine Coordinate
ILOO12 | System Reference 1 = 1 reference unit V| v
Position (MPOS)
CPOS for 32 bit
= i v v
ILOO14 (DPOS) 1 = 1 reference unit
Machine Coordinate P.5-48
ILOO16 | System Feedback 1 = 1 reference unit v v v
Position (APOS)
Machine Coordinate
ILOO18 | System Latch 1 = 1 reference unit v 4 v
Position (LPOS)
ILOO1A | Position Error (PERR) | 1 =1 reference unit V| v
Target Position .
ILOD1C | bitterence Monitor 1 = 1 reference unit V| v v
Number of POSMAX | 1 =1 turn
v v
ILOHTE | Tyrns Invalid for linear type
Speed Reference Unit depends on OW03, bits 0 to 3 (Speed Unit
L0020 Output Monitor Selection). v v P.5-50
ILaoo22 | - Reserved for system use - - - -
Integral Output Unit depends on OWI03, bits 0 to 3 (Speed Unit
" ’ v v
L0024 | Monitor Selection).
Unit depends on OW03, bits 0 to 3 (Speed Unit P.5-50
. . Selection). '
Primary Lag Monitor v v
L0026 y-ag Stores the result of "ILCIC24 — (Output from primary delay
element)".
Position Loop Output | Unit depends on OWLII03, bits 0 to 3 (Speed Unit
. ’ v v -
ILOO28 Monitor Selection). P.5-50
ILOO2A
to - Reserved for system use - - - -
IWOO3F
ILOC40 | Feedback Speed Unit d.epends on OWO03, bits 0 to 3 (Speed Unit v v P 5-50
Selection).
Feedback Torque/ i i i
ILOIO42 q Unit dgpends on OWOO03, bits C to F (Torque Unit v P 5-50
Thrust Selection).
wono44
to - Reserved for system use - - - -
w49
The Number of
Accumulated Rota-
ILOO4A tions of Absolute 1=1rev v P.5-50
Value Encoder
The Number Initial
ILOOAC | cremental Pulses I'=1pulse Y P.5-50
IWOO4E
to - Reserved for system use - - - -
Iwamrss

n Motion Parameters
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5.3 Motion Parameter Lists

5.3.3 Monitoring Parameter List

(]
3 3
e} =
=
Register 2 | 2 g | Refer-
9 Name Description oy 2 g ence
No. s ) 5
O S 2 Page
K] £ ©
E| @ @
S &
= O
Fixed Parameter Stores the result of execution of the motion subcommand
) v v -
ILOOse Monitor FIXPRM_RD. P.5-51
Bit 0: General-purpose DI_0 4 v
Bit 1: General-purpose DI _1 4 v
Bit 2: General-purpose DI 2 4 v
Bit 3: General-purpose DI_3 v v
General-purpose DI it 4: - v v
WOoss o purp Bit 4: General-purpose DI_4 _
onitor Bit 5: General-purpose DI_5 v v
Bit 6: Reserved for system use 4 4
Bit 7: PG Wire Breaking Down status v v
(ON: Normal/OFF: Disconnected)
Bits 8 to F: Reserved for system use - - -
General-purpose Al B
iwamos9 Monitor 1 1=0.001V v v
General-purpose Al B
IWOO5A Monitor 2 1=0.001V v v
IwOaosB
to - Reserved for system use - - - -
iwaosc
Encoder Position
ILOOS5E | when Power is OFF 1 =1 pulse v
(Lower 2 words)
Encoder Position
ILOO60 | when Power is OFF 1 =1 pulse v
(Upper 2 words)
— P.5-52
Pulse Position when
ILOO62 | Poweris OFF 1 =1 pulse v
(Lower 2 words)
Pulse Position when
ILOO64 | Poweris OFF 1 =1 pulse v
(Upper 2 words)
ILOO66 | Monitor Data Status Reserved for system use - - - -
ILOO68 | Monitor Data Reserved for system use - - - -
IWOO6A
to - Reserved for system use - - - -
waonaorr
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5.4.1 Motion Fixed Parameter Details

5.4 MP2000 Series Machine Controller Parameter Details

This section provides details for each motion parameter (fixed parameters, setting parameters, and monitoring parame-
ters).

5.4.1 Motion Fixed Parameter Details

The following tables provide details of motion fixed parameters.

¢

Refer to 5.3.1 Fixed Parameter List on page 5-5 for a list of motion fixed parameters.

(1) Run Mode

No. 0 Setting Range Setting Unit Default Value
Selection of Operation Modes Oto4 - 1
Specify the application method of the axis.
0: Normal Operation Mode
Use this setting when actually using an axis.
1: Axis Unused (default)
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 any other run mode to this mode, the monitoring parameters will be held at the current status except for the
RUN Status (monitoring parameter IWOO00), which will be cleared to zeros.
Set any axis that is not being used to this mode (Axis Unused) to reduce the processing time.
2: Simulation Mode
In Simulation Mode, position information will be stored in the monitoring parameters even if a Servo Driver is not con-
Description nected.

This mode is used to virtually check the operation of the applications program.
3: General-purpose 1/0 Mode
In General-purpose 1/0O Mode, the following functions are enabled.
* General-purpose DO output
* General-purpose AO output
* General-purpose DI input
» General-purpose Al input
* Counter input

¢ Use the General-purpose /0 Mode when connecting SVA-01 Module to an inverter.

B Terminology: Store

The use of “store” here refers to information that is automatically transferred by the CPU system without any action by the user.
This term is mainly used with this meaning in describing motion monitoring parameters.

n Motion Parameters
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5.4 MP2000 Series Machine Controller Parameter Details

5.4.1 Motion Fixed Parameter Details

(2) Function Selection 1

No. 1 Setting Range Setting Unit Default Value
Function Selection Flag 1 - - 0000H
Axis 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.
Bit 0 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 (fixed parameter 10).
¢+ Setto 0 for linear type.
Soft Limit (Positive Direction) Enable/Disable
Set whether or not to use the software limit function in the positive direction.
Set the software limit as the Positive Software Limit Value (fixed parameter 12).
This setting is disabled if the axis is set as an infinite length axis.
Bit 1 The software limit function is enabled only after completing a Zero Point Return or Zero Point Setting opera-
tion IWODOOC, bit 5 is ON).
0: Disabled (default)
1: Enabled
+ Referto 11.3 Software Limit Function on page 11-13 for details of the software limit function.
Soft Limit (Negative Direction) Enable/Disable
Set whether or not to use the software limit function in the negative direction.
Set the software limit as the Negative Software Limit Value (fixed parameter 14).
This setting is disabled if the axis is set as an infinite length axis.
Bit 2 The software limit function is enabled only after completing a Zero Point Return or Zero Point Setting opera-
tion (IWODOOC, bit 5 is ON).
0: Disabled (default)
1: Enabled
+ Referto 11.3 Software Limit Function on page 11-13 for details of the software limit function.
Description Overtravel Positive Direction Enable/Disable
Set whether or not to use the overtravel detection function in the positive direction. A setting must also be made
. in the SERVOPACK.
Bit 3 0: Disabled (default)
1: Enabled
+ Referto 11.2 Overtravel Function on page 11-8 on details of the overtravel function.
Overtravel Negative Direction Enable/Disable
Set whether or not to use the overtravel detection function in the negative direction. A setting must also be made
. in the SERVOPACK.
Bit4 0: Disabled (default)
1: Enabled
+ Referto 11.2 Overtravel Function on page 11-8 for details of the overtravel function.
Deceleration LS Inversion Selection
Set whether or not to invert the polarity of DI_5 signal that is used for DEC1.
Bit 5 0: Not invert (default)
1: Invert
When it is set to 1, however, "Zero Point Return Deceleration LS Signal" (OWODOO05, bit 8) will not be
inverted.
Absolute Position Data Read-out at Power ON
Set whether or not to execute reading of the data from the absolute encoder when the power turns ON and when
the fixed parameters are saved.
0: Execute
Bit 7 1: Not execute
When this bit is set to 1, "ABS Total Rev. Receive Error" is stored in the bit 21 of ILCICI04. In this case, clear
the alarm, and then read out the absolute data.
* Refer to 11.4.2 Reading Absolute Data After Power is Turned ON on page 11-16 and 11.4.3 Reading Absolute
Data Online on page 11-16 for details.
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5.4.1 Motion Fixed Parameter Details

No. 1

Function Selection Flag 1 (cont'd) - -

Setting Range Setting Unit Default Value

0000H

Description

Bit 9

Simple ABS Rotary Pos. Mode
Set whether or not the infinite length position control function is used, on the condition that the number of turns
that the encoder can count is a multiple of the number of turns corresponding to the reference unit reset fre-
quency.
With this function, it is not necessary to save and load absolute infinite axis information, eliminating the need
for a ladder program and thus simplifying handling. It is recommended that the ABS infinite length axis is set to
Enabled.
0: Disabled (default)
1: Enabled
+ Referto 10.4.1 Simple Absolute Infinite Length Position Control on page 10-14 and 710.4.2
Parameters Setting for Simple Absolute Infinite Length Position Control on page 10-16 for
details.

+ Set to O for linear type.

(3) Function Selection 2

No. 2

Function Selection Flag 2 - -

Setting Range Setting Unit Default Value

0000H

Description

Analog Adjust Not Ready Mask

Bit 3 0: Disabled (default)
1: Enabled
PG Wire Breaking Down Status Mask
Set whether or not to detect by hardware that the PG is not connected to the counter input pin in the General-
Bit 4 purpose /0 Mode.

0: Disabled (default)
1: Enabled

(4) Reference Unit

No. 4

Reference Unit Selection

Setting Range Setting Unit Default Value

0to3 - 0

Description

Set the unit for the reference.
The minimum reference unit is determined by this parameter and the Number of Digits Below Decimal Point setting
(fixed parameter No.5). If pulse is selected, the Electronic Gear Ratio (fixed parameters 8 and 9) will be disabled.
0: pulse (electronic gear disabled)
1: mm
2: deg
3:inch

*

*

Refer to 6.1.1 Reference Unit on page 6-2 for details.
For linear type, either O (pulse) or 1 (mm) can be selected. If 2 (deg) or 3 (inch) is selected, the
selected unit will be converted to mm.

n Motion Parameters
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5.4 MP2000 Series Machine Controller Parameter Details

5.4.1 Motion Fixed Parameter Details

No. 5
Number of Digits Below Decimal Point

Setting Range

Setting Unit

Default Value

0to5

3

Description a reference unit of 1 will be 0.001 mm.

+ Refer to 6.1.1 Reference Unit on page 6-2 for details.

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,

The setting of this parameter is disabled if the Reference Unit is set to pulse in fixed parameter 4.

No. 6 (Rotary Motors)
Travel Distance per Motor Revolution

Setting Range

Setting Unit

Default Value

1to 2311

user units

10000

Description

Specify the amount of travel in the load as the number of reference units for each turn of the load shaft.
+ Referto 6.1.2 Electronic Gear on page 6-2 for details.

Machine Gear Ratio

No. 6 (Linear Motors) Setting Range Setting Unit Default Value
Linear Scale Pitch 1to 2311 user units 10000
D - Set a value in accordance with the linear scale specifications.

escription + Referto 6.1.8 Linear Scale Pitch and Rated Motor Speed on page 6-15 for details.

No. 8 Setting Range Setting Unit Default Value
Servo Motor Gear Ratio

No. 9 1 to 65535 revs 1

(revolutions)

Set the gear ratio between the motor and the load.

motor shaft.
o * Gear ratio at Servomotor: m
Description  Gear ratio at load: n
+ Referto 6.1.2 Electronic Gear on page 6-2 for details.
+ Invalid for linear type.

The setting of this parameter is disabled if the Reference Unit is set to pulse in fixed parameter 4.

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

(5) Infinite Axis Reset Position

No. 10

Setting Range

Setting Unit

Default Value

Infinite Length Axis Reset Position

1to 2311

user units

360000

Set the reset position when an infinite length axis is used.
Enabled when bit 0 of the Function Selection Flag 1 (fixed param-
eter 1) is set to infinite axis. The position data for infinite axes is
controlled in the range from 0 to POSMAX.

Description

POSMAX

Reverse
directiol
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5.4.1 Motion Fixed Parameter Details

(6) Software Limits

No. 12 Setting Range Setting Unit Default Value
Positive Software Limit Value 23140231 user units 2314
Set the position to be detected for the software limit in the positive direction at the Machine Controller.
Description If an axis atte.tmpts t.o move in the positive direction past the position set here, a positive direction software limit alarm
(ILO0O04, bit 3) will occur.
Enabled when the Soft Limit (Positive Direction) bit (fixed parameter 1, bit 1) is set to 1 (enabled).
No. 14 Setting Range Setting Unit Default Value
Negative Software Limit Value 23152311 user units 031
Set the position to be detected for the software limit in the negative direction at the Machine Controller.
Description If an axis attémpts t'o move in the negative direction past the position set here, a negative direction software limit alarm
(ILOO04, bit 4) will occur.
Enabled when the Soft Limit (Negative Direction) bit (fixed parameter 1, bit 2) is set to 1 (enabled).

Outline of Software Limit

« >

Range of machine movement H

Negative Positive
Software Limit Software Limit
No. 1: Function Selection Flag 1 No. 1: Function Selection Flag 1
Bit2 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 operation
(IWOOOC, bit 5 is ON).
For details, refer to 11.3 Software Limit Function on page 11-13.

(7) Backlash Compensation

No. 16 Setting Range Setting Unit Default Value
Backlash Compensation Amount 231462311 user units 0
Set the backlash compensation in reference units. Backlash compensation can not be performed by setting this
parameter to 0.
The backlash compensation is performed in the reverse direction of "Zero Point Return Direction Selection (setting
parameter OWO09, bit 3)".
The backlash compensation is always performed in the direction determined by the setting of Zero Point Return Direction
no matter if the zero point return method or zero point setting method that does not use the parameter "Zero Point Return
Direction Selection" is selected.
Note that the backlash compensation method of SVA-01 Module is slightly different from that of SVB Module.
<Backlash Compensation Method>
Description Machine Jw‘ - 4.9
'+ Compensation
Il |
Motor axis L — " j ®
Reference position Zr;\éepsoﬁﬁpgest'j: Refgrence position
Direction.
Machine | recton I
Motor axis [ ' | |
T E Zero Point Return

l

: ' . Direction
Backlash Compensation Amount

in fixed parameter 16

n Motion Parameters
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5.4 MP2000 Series Machine Controller Parameter Details

5.4.1 Motion Fixed Parameter Details

(8) Hardware Signal

Hardware Signal Selection 2

No. 20 SRZt:gg Setting Unit | Default Value
Hardware Signal Selection 1 — — 0000H
A/B Pulse Input Signal Polarity Selection
Bit 0 0: Positive logic (default)
b 1: Negative logic
ioti
escription C Pulse Input Signal Polarity Selection
Bit 1 0: Positive logic (default)
1: Negative logic
Setting . .
No. 21 Range Setting Unit | Default Value

- - 0000H

Description

Deceleration LS Signal Selection
Select a signal to be used for DEC1.

Bit0 0: Use the setting parameter Zero Point Return Deceleration LS Signal (OWOOO05, bit 8). (default)
1: Use DI_5 signal.
General-Purpose DO_2 Signal Selection
In normal operation mode, set whether or not to use a general-purpose DO _2 signal as a general-purpose output
signal. When setting this bit to 1 (Use as a general-purpose signal) and using the General-Purpose DO_2 bit (set-
ting parameter OWODOS5D,bit 2), the user can directly control the general-purpose DO _2 signal (pin No.12 of
Bit5 | CN1/CN2).

0: Use as a system exclusive signal (default).
1: Use as a general-purpose signal.
¢ The parameter settings of the SERVOPACK to be used are required when setting this bit to 1. Refer
to 11.4.4 General-purpose DO_2 Signal Selection on page 11-17 for details.

(9) Pulse Count

No. 22

Pulse Counting Mode Selection

Setting Range

Setting Unit

Default Value

0to6

6

Description

Select one of the following pulse count mode.

0: Sign mode =1
: Sign mode *2

: Up/Down mode 1
: Up/Down mode *2

: A/B mode #2

1
2
3
4: A/B mode *1
5
6: A/B mode *4

+ Set to 6: A/B mode (+4) when connecting SVA-01 Module to a SERVOPACK.

(10 )D/A Output

No. 23

D/A Output Voltage at 100% Speed

Setting Range

Setting Unit

Default Value

1 to 10000

0.001 V

6000

Description

Set the D/A output voltage at 100% speed reference.

Normally, set the servo drive input voltage at the rated speed. Set the value according to the specifications of servo drive

to be used.
D/A output value =

Speed Reference Setting (OLOO10) x D/A Output Voltage at 100% Speed (fixed parameter no. 23)/10000

<Example>

Where D/A Output Voltage at 100% Speed = 6V, and Speed Reference Setting (OLOO10) = 100%

(10000 x 6 V)/10000 = 6 V. Therefore, 6 V is output.
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5.4.1 Motion Fixed Parameter Details

No. 24

D/A Output Voltage at 100% Torque Limit

Setting Range Setting Unit Default Value

1 to 10000 0.001 V 3000

Description

Set the D/A output voltage at 100% torque limit reference (and torque limit at speed reference).
Common for the positive and negative sides. Set the current limit value when using a SERVOPACK.
D/A output value =
Positive Side Limiting Torque/Thrust Setting at the Speed Reference (OLOO14) x D/A Output Voltage at 100% Torque
Limit (fixed parameter no. 24)/10000
<Example>
Where D/A Output Voltage at 100% Torque Limit = 3 V, and Positive Side Limiting Torque/Thrust Setting at the Speed
Reference = 200%,
(20000 x 3 V)/10000 = 6 V. Therefore, 6 V is output.

(11 )A/D Input

No. 26

A/D Input Voltage at 100% Torque Monitor

Setting Range Setting Unit Default Value
1 to 10000 0.001 V 3000

Description

Set the scaling value in units of 1 mV to convert the voltage input through the A/D converter to the torque monitor
value (%).
The torque monitor value is calculated as follows and stored in the monitoring parameter Feedback Torque/Thrust
(aLO0O42).
Torque monitor value = (A/D input voltage x 10000)/A/D input voltage at 100% torque monitor (fixed parameter No. 26)
<Example>
Where A/D input voltage at 100% torque monitor = 3 V, and the actual A/D input voltage = 1.5V,
(1.5 V x 10000)/3V = 5000. Therefore, 5000 is stored in ILOO42.

(12 )SERVOPACK Settings

No. 28 Setting Range Setting Unit Default Value
Servo Driver Type Selection 0to2 - 1
Set the series of servo drive that is being used.
Description 0: -l series )
1: X-I1, 2-I01, 2-V, or X-7 series (default)
2: Reserved for system use
No. 30 Setting Range Setting Unit Default Value
Encoder Selection 0to3 - 0

Set the type of encoder that is being used.
0: Incremental encoder
1: Absolute encoder (default)

Description 2: Absolute encoder (Incremental encoder is used.)
3: Reserved for system use
+ For linear motors, set the encoder type that matches the settings of the linear scale and SERVOPACK
being used.
No. 31 Setting Range Setting Unit Default Value
Rotation Direction Selection with an Absolute Encoder Oorl - 0

Description

Set the rotation direction of absolute encoder.
0: Forward (default)
1: Reverse

+ Setto 1 when “Reverse Rotation Mode” is set in the SERVOPACK parameter when using an absolute
encoder applicable SERVOPACK.

* For SGDA and SGDB SERVOPACKS, Cn02, bit 0 = 1 (Reverse rotation mode)
For SGDM, SGDH, SGDS, SGDV, or SGD7S SERVOPACKSs, Pn-000.0 = 1 (Reverse rotation mode)

+ Refer to 11.2.3 Rotation Direction Selection on page 11-12 for details of reverse rotation setting of SERVO-
PACK parameter.

n Motion Parameters
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5.4.1 Motion Fixed Parameter Details

( 13 )Encoder Settings

No. 34 (Rotary Motor) Setting Range Setting Unit Default Value
Rated Motor Speed 1 to 32000 min~! 3000
- Set the rated motor speed in 1 min =1 units.
Description . . X .
Set this parameter based on the specifications of the motor that is used.

. Setting Range Setting Unit Default Value
No.34 (Linear Motor) 9 9 5 131/5
Rated Speed 1 to 32000 : ’ 3000

0.1mm/s

Set the rated speed.
Description

Set the rated speed in accordance with the specifications of the linear servomotor to be used.
+ Refer to 6.1.8 Linear Scale Pitch and Rated Motor Speed on page 6-15 for details.

No. 36 (Rotary Motor)

Setting Range

Setting Unit

Default Value

Number of Pulses per Motor Rotation

1to 2311

pulse

16384

Set the number of feedback pulses per motor rotation.
Set the value before multiplication to match the specifications of th

Description (For example, if a 16-bit encoder is used, set 214 =16384.)

value in accordance with the SERVOPACK PG dividing ratio:

e motor used.

When using the SVA-01 Module in combination with a SGDM, SGDH, SGDS, SGDV, or SGD7S SERVOPACK, set the

Parameter Pn201 or Pn212 for SGDM, Pn201 for SGDH, and Pn212 for SGDS, SGDV, and SGD7S SERVOPACKSs.

No.36 (Linear Motor) Setting Range Seltting/; Ur;it Default Value
Number of Pulses per Linear Scale Pitch 1to231-1 pu ;eiic;ca ¢ 65536

Set the number of pulses equivalent to the value set for No.6: Linear Scale Pitch.

Description Set the value in accordance with the specifications of the linear motor to be used.
+ Referto 6.1.8 Linear Scale Pitch and Rated Motor Speed on page 6-15 for details.
No. 38 Setting Range Setting Unit Default Value
Maximum Number of Absolute Encoder Turns Rotation 1to231-1 revs 65534

age.
Set this parameter to match the settings of the encoder being used.
» X-I series: Set to 99999 (fixed).

o 311, 2-111, 2-V, or X-7 Series: Set to the same value as the multiturn limit in the SERVOPACK.

Set the maximum number of rotations for the absolute encoder to the highest number that the encoder can man-

<Example>
For axes set as infinite axes (bit 0 of fixed parameter Function Selection Flag 1 set to 1), set to 65534 max. (same value as
Pn205).
Finite Axes Infinite Axes
Description Parameter 38 and Pn205 = 65535 Parameter 38 and Pn205 # 65535
Multiturn +32767 Multiturn Pn205 value
data ForV\{ard Revgrse data
rotatio rotatio .
Revolutions
32768 0
-327 Revolutions
This parameter is used to manage position information when an absolute encoder is used as an infinite length axis.
No. 42 Setting Range Setting Unit Default Value
Feedback Speed Movement Averaging Time Constant 0to 32 ms 10

Set the moving average time constant for the feedback speed.

Description be applied to the calculation of feedback speed.

The feedback speed is obtained by converting the unit of the difference between feedback pulse inputs in one control
cycle and the next control cycle. To avoid the scattering of the values caused by quantization error, a moving average can

In the parameter Feedback Speed (monitoring parameter ILCICI40), the value obtained by applying the moving average
for the time constant set in this parameter to the feedback position of each scan is stored.
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5.4.2 Motion Setting Parameter Details

The following tables provide details of motion setting parameters.

+ Refer to 5.3.2 Setting Parameter List on page 5-8 for a list of the motion setting parameters.

+ Register number “OWONOO00” indicates the leading output register number + 00. Other register numbers listed below

indicate output register numbers in the same way. Refer to 5.1.1 Motion Parameter Register Numbers for MP2000
Series Machine Controllers on page 5-2 for information on how to find the leading output register number.

¢ in the following descriptions indicate that parameter is enabled in position control,
phase control, speed control, or torque control. Similarly, [Positon] [Phase] [Speed] [Torque] in the following descriptions

indicate that parameter is disabled in position control, phase control, speed control, or torque control.
The table below shows the relationship between each control mode and motion command.

Control Mode Motion Command (OWDO08)

0: NOP No command

1: POSING Positioning

2: EX_ POSING External positioning

3: ZRET Zero point return
Position Control 4: INTERPOLATE Interpolation

5: ENDOF_INTERPOLATE For system use

6: LATCH Interpolation with latch function

7: FEED JOG operation

8: STEP STEP operation
Phase Control 25: PHASE Phase reference
Speed Control 23: VELO Speed reference
Torque Control 24: TRQ Torque reference

(1) RUN Commands

ownaaooo

Position Setting Range Setting Unit Default Value

RUN Command Setting Speed lTorque - - 0000H

Bit 0

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

Description

Bit 1

Machine Lock
0: OFF (default)
1: ON
During the machine lock mode, the Calculated Position in Machine Coordinate System (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. The machine lock mode can-
not be changed during speed or torque control.

n Motion Parameters
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ownanooo

RUN Command Setting (cont'd)

Setting Range Setting Unit Default Value

Speed @ Torque - - 0000H

Latch Detection Demand
0: OFF (default)
1: ON
When this bit is set to 1 (Latch Request ON), the position at the moment the latch signal turns ON will be
reported to the monitoring parameter ILCIC118 "Machine Coordinate System Latch Position."
When the position is detected and reported, bit 2 "Latch Completed" of the monitoring parameter IWODO0C

Bit 4 "Position Management Status" will turn ON.
To detect the position again, reset this bit to 0 (OFF) and then set to 1 (ON) again.
Use bits 0 to 3 (Latch Detection Signal Selection) of the setting parameter OWE04 (Function Setting 2) to
set the latch signal to be used.
¢+ Do not set this bit to 1 (ON) while the motion commands “Zero Point Return,” “External Posi-
tioning,” or “Latch” are being executed. Otherwise, a warning may occur in the SERVOPACK.
+ Referto 11.4.1 Modal Latch Function on page 11-15 for details of the latch function.
Absolute Position Reading Demand
0: OFF (default)
. 1: ON
Bit 5 Setting this bit to 1 (ON) allows the ladder program to start reading absolute data (at the rising edge). Reading
will be executed twice maximum, including one retry.
+ Refer to 11.4.3 Reading Absolute Data Online on page 11-16 for details.
POSMAX Turn Number Presetting Demand
0: OFF (default)
Bi 1: ON
it6 Preset the Number of POSMAX Turns (monitoring parameter ILOOO1E) to the value set for the Number of
POSMAX Turns Presetting Data (setting parameter OLCI1O4C).
o + Set to 0 for linear type.
Description Request ABS Rotary Pos. Load
When an infinite length axis is used with an absolute encoder, this bit can be set to 1 to reset the position infor-
mation with the data (encoder position and pulse position) that was set when the power was last turned OFF.
When processing has been completed for this bit, the ABS Rotary Pos. LOAD Complete bit will be turned ON
) in the Position Management Status (monitoring parameter IWODOOC, bit 8).
Bit 7 0: OFF (default)
1: ON
¢+ Referto 10.4.6 (4 ) [ b ] Turning the System Back ON (Turning the Servo Back ON) on page
10-26 for details.
+ Setto 0 for linear type.
Integration Reset
. 0: OFF (default)
Bit B 1: ON
Setting this bit to 1 (ON) will reset the position loop integral items for the SERVOPACK.
Alarm Clear
0: OFF (default)
1: ON
At the rising edge of this bit, an alarm is cleared. Additionally, turns ON the /ALMRST signal connected to the
SERVOPACK to clear the SERVOPACK alarm.
Bit F ¢ The following alarm and warning cannot be cleared by Alarm Clear. Remove the cause of the

alarm.
IWODOO02, bit 2: Fixed Parameter Error
IWO0OO04, bit 15: ABS Total Rev. Receive Error

+ Do not execute Alarm Clear during axis movement using motion commands. Using Alarm
Clear may affect axis movement.




5.4 MP2000 Series Machine Controller Parameter Details

(2) Mode 1

5.4.2 Motion Setting Parameter Details

ownaonoo1

Mode Setting 1

Setting Range Setting Unit Default Value

Speed @ Torque - - 0000H

Description

Bit 0

Excessive Deviation Error Level Setting
Set whether excessively following errors are treated as warnings or as alarms.
0: Alarm (default): Axis stops operating when an excessively following error is detected.
1: Warning: Axis continues to operate even if an excessively following error is detected.
When the absolute value of deviation amount > 40000000H, Excessive Deviation alarm (IWODO04, bit 9) will
occur and the execution of motion command will be ended in error regardless of the setting of this bit.
B Related Parameters
OLOMO22: Error Count Alarm Detection
1LO0O02, bit 0: Warning (Excessive Deviation)
ILO0O04, bit 9: Alarm (Excessive Deviation)

Bit 2

Speed Compen. in Pos. Mode
Set whether or not to enable the speed compensation during position control.
0: Disabled (default)
1: Enabled
Setting this bit to 1 (Enabled) will validate the following two speed compensation values.
OwO0O31: Speed compensation
OLOO16: Secondly speed compensation

(3) Function 1

owanoos

Function Setting 1

Phase Setting Range Setting Unit Default Value

Speed - - 0011H

Speed Unit Selection
Set the unit for speed references.
0: Reference unit/s

Description

Bit 0 to 1: 10" reference unit/min (default) (n = number of decimal places/fixed parameter 5)
Bit 3 2:0.01%
3:0.0001%
¢+ Referto 6.1.5 Speed Reference on page 6-9 for setting examples when also setting of the
combination with the number of digits below the decimal point.
Acceleration/Deceleration Unit Selection
. Set whether to specify acceleration/deceleration rates (reference unit/! 52) or acceleration/deceleration time con-
Bg,?;o stants (ms) for acceleration/deceleration commands.
I 0: Reference units/s?
1: ms (default)
Filter Type Selection
) Set the acceleration/deceleration filter type.
Bgi?éo 0: Filter none (default)
1: Exponential acceleration/deceleration filter
2: Moving average filter
Torque Unit Selection
Set the unit for torque reference as a percentage of rated torque.
BitCto 0: 0.01% (default)
Bit F 1: 0.0001%

¢+ The unit for torque reference indicates the torque reference resolution, but not guarantees the
torque accuracy.

n Motion Parameters
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5.4 MP2000 Series Machine Controller Parameter Details

5.4.2 Motion Setting Parameter Details

(4) Function 2

ownonoo4

Function Setting 2

Setting Range Setting Unit Default Value

oo - - 0000H

Description

Latch Detection Signal Selection
Set the latch signal type.

Bit 0 to 0: DI_5 (DEC/EXT) (default)
Bit 3 1: DI_2 (ZERO/HOMELS)
2: Phase-C pulse input signal
¢+ This setting is enabled when Latch command is executed.
External Positioning Signal Setting
. Set the external signal for external positioning.
Bgif;o 0: DI_5 (DEC/EXT) (default)

1: DI_2 (ZERO/HOMELS)
2: Phase-C pulse input signal

(5) Function 3

ownanoos

Function Setting 3

Setting Range Setting Unit Default Value
Speed| [Torque - - 0000H

Phase Reference Creation Calculation Disable

Set whether to disable or enable phase reference generation processing when executing phase reference com-
mands.

Description

Bit 1 0: Enabled (default)
1: Disabled
Enable this processing when an electronic shaft is being used. Disable the processing when an electronic cam is
being used.
Zero Point Return Deceleration LS Signal
This bit functions as the LS signal when the bit 0 of fixed parameter No. 21 (Deceleration LS Signal Selection)
Bit 8 is set to 0.
0: OFF (default)
1: ON
Zero Point Return Reverse Run Side Limit Signal
. This bit is used to input the reverse limit signal for zero point return.
Bit 9 0: OFF (default)
1: ON
Zero Point Return Forward Run Side Limit Signal
. This bit is used to input the forward limit signal for zero point return.
Bit A 0: OFF (default)
1: ON
Zero Point Return Input Signal
This bit functions as the INPUT signal when the INPUT & C pulse method or INPUT Only method is being
Bit B used for the Zero Point Return operation.

0: OFF (default)
1: ON
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(6) Motion Commands

5.4.2 Motion Setting Parameter Details

owooos Setting Range Setting Unit Default Value
Motion Command Speed WTorque 0to 25 - 0
Set motion command.
0: NOP No Command
1: POSING Position Mode (Positioning)
2: EX_POSING Latch Target Positioning (External Positioning)
3: ZRET Zero Point Return
4: INTERPOLATE Interpolation
5: ENDOF_
Description INTERPOLATE Reserved for system use.
6: LATCH Interpolation Mode with Latch Input
7: FEED JOG Mode
8: STEP Relative Position Mode (Step Mode)
9: ZSET Set Zero Point
23: VELO Speed Reference
24: TRQ Torque Reference
25: PHASE Phase Reference
(7) Motion Command Control Flags
owooo9 Setting Range Setting Unit Default Value
Motion Command Control Flag Speed [Torque - - 0000H
Holds a Command
0: OFF (default)
1: ON
Bit 0 The_ gxis_ will decelerate to a stop if this bit is changed to 1 while an axis is moving during positioning, external
positioning, STEP operation, or speed reference.
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 IWCII09, bit 1).
Interrupt a Command
0: OFF (default)
Bit 1 1: ON
The axis will decelerate to a stop if this bit is changed to 1 while an axis is moving during positioning, external
positioning, zero point return, JOG operation, STEP operation, speed reference, or torque reference, and the
remaining movement will be canceled.
Moving Direction (JOG/STEP)
. Set the movement direction for JOG or STEP.
Bit2 0: Forward (default)
1: Reverse
Zero Point Return Direction Selection
Description Set the direction to move for zero point return. This setting is valid for zero point returns using DEC1 + C,
Bit 3 ZERO, DEC1 + ZERO, or phase-C.
0: Reverse (default)
1: Forward
Latch Zone Effective Selection
Disable/enable the area where the external signal is valid for external positioning (called the latch zone).
0: Disabled (default)
1: Enabled
Bit 4 Always disable this bit when sending latch commands (latch, zero point return) other than those for external
positioning.
B Related Parameters
OLOO2A: Latch Zone Lower Limit Setting
OLOO2C: Latch Zone Upper Limit Setting
Position Reference Type
Specify whether the value set for the Position Reference Setting (setting parameter OLOO1C) is an Incremen-
tal Addition Mode value (calculated by adding the movement amount to the current position) or an Absolute
. Mode value (an absolute position).
Bit 5 0: Incremental value add method (default)
1: Absolute value set method
Always set this bit to Incremental Addition Mode when using motion programs or infinite axes. For details,
refer to 6.1.2 (2 ) Parameter Setting Example Using Rotating Table on page 6-3.

n Motion Parameters
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5.4.2 Motion Setting Parameter Details

5-30

ownooo9 Setting Range Setting Unit Default Value
Motion Command Control Flag (cont’d) Speed lTorque - - 0000H
Phase Compensation Type (Valid with SVA-01 version 1.01 or later)
Select a setting method for Phase Correct Setting (OLOO28).
0: Incremental value add method (default)
1: Absolute value set method
This bit is valid when the electronic cam function is enabled (setting: OWODOO03, bit 1 = 1).
If using an electronic shaft (OWOOO05, bit 1 = 0), the incremental value of Phase Correct Setting (OLOO28),
which is the difference between the values from the previous H scan and the current H scan, is added to the tar-
get position regardless of the setting of this bit.
B Precautions if using as an electronic cam (OWOMOO05, bit 1 = 1)
« If Absolute value 1 is selected for the Phase Compensation Type when using an electronic cam, always take
Description | Bit 6 measures to prevent a sudden and extreme change in the target position before executing the move com-

mand. For example, set the Phase Correct Setting (OLOO28) to the same value as CPOS for 32 bit (DPOS)
(ILODO14). If preventive measures are not taken, the axis may abruptly move, resulting in a serious situa-
tion.

* If using the electronic cam function, do not change the setting of this bit while the move command is being
executed. Although the setting of this bit can be changed at any time, changing the setting while the move
command is being executed may move the axis abruptly, resulting in serious situation.

B Precautions if using as an electronic shaft (OWOOO05, bit 1 = 0)

* The setting method of Phase Correct Setting (OLOO28) for the SVA-01 Module and that for the SVB/SVB-

01 Modules are different. For the SVA-01 Module, the set value of Phase Correct Setting (OLOO28) is sim-

ply added to the target position.

(8) Motion Subcommands

OowaOmooA

Motion Subcommand Speed lTorque

Default Value

Position Setting Range Setting Unit
0to5 - 0

Description

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

0:
5:

NOP No Command
FIXPRM_RD Read Fixed Parameter
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5.4.2 Motion Setting Parameter Details

(9) Torque Reference

oLO0oocC

Torque/Thrust Reference Setting

Setting Range Setting Unit Default Value

Depends on the torque unit set
in Function Setting 1 (setting
parameter OWODOO03, bits C to
F).

2319231

Set the torque reference for torque reference command (TRQ).
Refer to 7.2.10 Torque Reference (TRQ) on page 7-77 for details.

Description ¢ The setting unit for this parameter depends on the Torque Unit Selection (OWOMOO03, bits C to F),
but the result of applying the torque unit setting is not shown here.
ownOnooEe Setting Range Setting Unit Default Value
mit Sett . .
Speed Limit Setting at the Torque/ 232768 to0 32767 0.01% 15000
Thrust Reference :

Set the speed limit for torque references as a percentage of the rated speed.
Torque control is used to control the Servomotor to output the specified torque, so it does not control the motor speed.
Therefore, when an excessive reference torque is set relative to the load torque of the machine, the machine’s torque is
overpowered by the torque reference and the motor speed rapidly increases.
The torque reference speed limit functions to limit the Servomotor speed during torque control to protect the machine.
¢ The setting is enabled when a torque reference command is executed.
<No speed limit> <Speed limit used>

Torque Reference 1st-order Lag Filter

Speed The high rate of acceleration Speed
may damage the machine. )
Maximum -------- Maximum: f--=-==--~--
speed speed '/fThe speed limit prevents damage.
Description Limited 1----- 2
speed
t
0 t= 0 >
M Related Parameters
For SGDH, SGDM, SGDS, SGDV, and SGD7S SERVO- For SGDA and SGDB SERVOPACKSs:
PACKs Cn-02, bit 2
Pn002.1 Cn-14
Pn407 -
Pn408.1 Cn-03
Pn300
OWCICIOF Setting Range Setting Unit Default Value

0to 32767 ms 0

Description

The primary lag filter can apply to the torque reference and torque limit.
The torque reference primary lag filter set value can be cleared to 0 (zero) at the following timings.
When the command in execution is switched from a motion command to TRQ command.
When the command in execution is switched from TRQ command to another command.

n Motion Parameters
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5.4.2 Motion Setting Parameter Details

( 10 ) Speed Reference

Setting Range Setting Unit Default Value
Depends on the speed
oLO010 unit set in Function
Speed Reference Setting Speed 231102311 Setting 1 (setting 3000
parameter OWOOO03,
bits 0 to 3).
Set the speed reference.
This parameter is used by the following motion commands. Refer to Chapter 7 Motion Commands on page 7-1 for
details.
1: POSING Positioning
2: EX_ POSING External Positioning
b o 3: ZRET Zero Point Return
escription 7: FEED JOG operation
8: STEP STEP operation
23: VELO Speed Reference
25: PHASE Phase Reference
+ The setting unit for this parameter depends on the Speed Unit Selection (OWOMOO03, bits 0 to 3), but
the result of applying the speed unit setting is not shown here.
ownoo12 Setting Range Setting Unit Default Value
Positive Side Speed Limiter Value Speed -_orque 0to 32767 0.01% 15000
Description | Specify the positive speed upper limit as a percentage of rated speed.
owoo13
Negative Side Speed Limiter Value 0 to 32767 0.01% 15000
Description | Specify the negative speed upper limit as a percentage of rated speed
( 11 ) Torque/Thrust Limit Setting at the Speed Reference
Setting Range Setting Unit Default Value

oLO0O14

Positive Side Limiting Torque/Thrust Limit
Setting at the Speed Reference

231402311

Depends on the torque unit
set in Function Setting 1
(setting parameter
Owamnao3, bits C to F).

30000

ecuted.

Description

The value set in this parameter is output as the torque limit except when Torque Reference command TRQ is ex-

This parameter is used when a torque limit is required at specific timing during operation of the machine, such as applica-
tions for pushing a load to stop it or holding a workpiece.
¢+ The setting unit for this parameter depends on the Torque Unit Selection (OWODOO03, bits C to F), but

the result of applying the torque unit setting is not shown here.

(12 )Secondly Speed Compensation

oLOnO1e
Secondly Speed Compensation

Position

Setting Range

Setting Unit

Default Value

Depends on the speed
unit set in Function

31 31 . . 0
Speed| [Torque -2 t02°' -1 Setting 1 (setting
parameter OWOO03,
bits 0 to 3).

Description

Set the speed feed forward amount for execution of Positioning (POSING), External Positioning (EX_POSING),
Latch (LATCH), Zero Point Return (ZRET), JOG operation (FEED), and STEP operation (STEP) motion com-
mands.

The setting unit for Speed Compensation (setting parameter OWEIO31) is 0.01% fixed. The unit for this parameter, how-

ever, can be selected using Speed Unit Selection.

When used at the same time as OWO31, speed compensation can be performed twice.

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

5.4.2 Motion Setting Parameter Details

ownonoi8
Override

Setting Range
Speed 0 to 32767

Setting Unit

Default Value

0.01%

10000

Description

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%

75%

50%

» Time
10000 5000 7500 10000
Override set value
When the speed override is set to 0, the output speed is 0 and the motor will not operate.
( 14 )General-purpose AO
Setting Range Setting Unit Default Value
owoo1a . £
- 0
General-purpose AO1 Speed +10000 0.001 V 0
o The analog data set in this parameter is output.
Description . . . .
This parameter is valid only in general-purpose I/O mode.
Setting Range Setting Unit Default Value
owno1s el <
- 0
General-purpose AO2 Speed +10000 0.001 V 0
o The analog data set in this parameter is output.
Description . . . .
This parameter is valid only in general-purpose I/O mode.
( 15 )Position Reference Setting
Setting Unit Default Value

oLOO1cC

Position Reference Setting

Setting Range

Spe

[0]

3 231102311

Reference unit

0

Description

Set the position reference.

This parameter is used for the following motion commands.

1: POSING
2: EX_POSING
4: INTERPOLATE
6: LATCH
W Related Parameters

Positioning

External Positioning
Interpolation

Latch

ownano9, bit 5: Position Reference Type

n Motion Parameters
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5.4.2 Motion Setting Parameter Details

( 16 ) Positioning Completed Width

oLOO1E
Width of Positioning Completed

Torque

Setting Range

Setting Unit

Default Value

0 to 65535

Reference unit

100

ence distribution during position control.

positioning to complete.

Reference
Ve

Speed
Description

Motor speed

~

B Related Parameters

The Positioning Completed signal (IWODOOC, bit 1) turns ON when the absolute value of the difference between
the reference position and the feedback position is less than the value set here after completion of position refer-

Set values that are appropriate for all machines in the system. If the value is too small, a long time will be required for

Time

Position Error

(LOO1A) |

AN
| 'Distribution
:Completed

Time

Positioning
Completed —l
signal

Width of Positioning Completed T
(oLOO1E)

—

(IWOmooc, bit 1)

Fixed Parameter 4: Reference Unit Selection

Fixed Parameter 5: Number of Digits Below Decimal
Point

Fixed Parameter 6: Travel Distance per Motor Revolution

Fixed Parameter 8: Servo Motor Gear Ratio

Fixed Parameter 9: Machine Gear Ratio

OWUOMOZ2E: Position Loop Gain

IWOOOC, bit 0: Discharging Completed (DEN)

IWO0OOoC, bit 1: Positioning Completed (POSCOMP)

( 17 )NEAR Signal Output Width

oLO0O20
NEAR Signal Output Width

Torque

Setting Range

Setting Unit

Default Value

0 to 65535

Reference unit

0

NEAR Position (IWODOOC, bit 3) turns ON when the absolute value of the difference between the command posi-
tion and the feedback position is less than the value set here.
If the NEAR Signal Output Width is set to 0, the NEAR Position bit (monitoring parameter IWODOO0C, bit 3) will be
turned ON when reference pulses have been distributed. (monitoring parameter IWCIOO0C, bit 0).
If the NEAR Signal Output Width is set to a value other than 0, this bit will be turned ON when the result of subtracting
the Machine Coordinate System Feedback Position (monitoring parameter ILC1C116) from the Machine Coordinate Sys-
tem Reference Position (monitoring parameter ILCDCI12) is less than the NEAR Signal Output Width, even if the refer-
ence pulses have not been distributed.
This parameter has no relation to the SERVOPACK parameter Position Proximity (NEAR) Signal Width.

Description

Distribution
completed

Position Error

NEAR Signal —|
Output Width =0

B Related Parameter
IWOOOC, bit 3: NEAR Position

N

NEAR Signal
Output Width = 0
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5.4.2 Motion Setting Parameter Details

( 18 )Deviation Abnormal Detection Value

Setting Range Setting Unit Default Value

oLOO22
Error Count Alarm Detection

=

Set the value to detect an excessively following error during position control.
The Excessive Deviation bit (IWODOO04, bit 9) turns ON if the result from subtracting the Machine Coordinate System
Feedback Position (monitoring parameter ILCIO16) from the Machine Coordinate System Reference Position (monitor-
ing parameter ILOOOI12) is greater than the NEAR Signal Output Width. An excessively following error will not be
detected if this value is set to 0.
B Related Parameters
An excessively following error can be set to be treated either as a warning or as an alarm in the Excessive Deviation Error
Level Setting in Mode Setting 1 (setting parameter OWOO01, bit 0).
owaanot, bit 0 = 0: Alarm (default) (stops axis operation)
owna0Oo1, bit 0 = 1: Warning (continues axis operation)

Phase

0102311 Reference unit 231

orque|

Description

( 19 )Position Compensation

oLOO24
Position Correction Setting

=

Phase

orque|

Setting Range

Setting Unit

Default Value

231402311

Reference unit

0

Description | Set the position compensation amount in reference units.

( 20 )Position Complete Timeout

ownOno2e
Position Completion Check Time

Setting Range

Setting Unit

Default Value

0 to 65535

ms

0

Description

Set the time to detect a positioning time over error.
If the Positioning Completed bit does not turn ON within the time set here after reference pulses have been distributed
during position control, a Positioning Time Over alarm (monitoring parameter ILCICI04, bit 6) will occur. The comple-
tion of positioning will not be checked if this parameter is set to 0.

Speed /

,\ Time
Distribution completed

Width of Posiion (oo P
Completed \4\

f/—»»+

When this time is longer than the Position Completion Check
Time, a Positioning Time Over alarm will occur.

Position Error

*» Time

Positioning |
Time Over

(21 )Phase Compensation

oLOO28
Phase Correction Setting

Spees

Setting Range

Setting Unit

Default Value

2302311

Reference unit

0

Description

Set the phase compensation in reference units for phase reference commands.
<Using as Electronic Shaft>
Use this parameter to compensate for reference pulses in control systems without rigidity, in which higher gain cannot be
applied.
<Using as Electronic Cam>
Use this parameter as the target position for the cam pattern with incremental addition.
¢+ Referto 7.2.11 Phase References (PHASE) on page 7-81 for details on phase reference commands.

n Motion Parameters
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5.4.2 Motion Setting Parameter Details

(22 )Latch

oLOO2A
Latch Zone Lower Limit Setting

Setting Range

Setting Unit

Default Value

231402311

Reference unit

31

Description | Set the range in which the latch signal is valid (position from the zero position) for external positioning.

oLOnO2C
Latch Zone Upper Limit Setting

Setting Range

Setting Unit

Default Value

231231

Reference unit

231

Description | Same as for OLOO2A.

( 23 )Gain and Bias Settings

OWOCOI2E Setting Range Setting Unit | Default Value
Position Loop Gain Y [forque 0 to 32767 0.1/s 300
Determine the responsiveness for the SERVOPACK's position loop.
Description If the position loop gain is set high, the responsiveness is high and the positioning time is short. Set the optimum value for
the machine rigidity, inertia, and type of Servomotor.
ownooso Setting Range Setting Unit | Default Value
Speed Feedforward Amends Sjgel [Torque 0 to 32767 0.01% 0

b ot Reduces positioning time by applying feed forward compensation.
escription This setting is effective for positioning control commands. Always set this parameter to 0 for phase control.
ownos1 Setting Range Setting Unit | Default Value
Speed Compensation Speed -32768 to 32767 0.01% 0

mands.
The setting unit for this parameter is 0.01% (fixed).

Set the speed feed forward gain as a percentage of the rated speed for the phase reference (PHASE) com-

Description |, Secondly Speed Compensation (OLOO16) can be used with the phase reference command (PHASE), and
the unit can be selected for OLOO16. When used at the same time as OLOO16, speed compensation can
be applied twice.

ownonos2 Setting Range Setting Unit | Default Value
Position Integration Time Constant Yl [forquel 0 to 32767 ms 0

Set the position loop integration time constant.

Use this parameter to improve the following precision in applications such as electronic cams or shafts.

D ipti
escription Setting this parameter to 0 clears the integral elements in the position control loop during position control and phase con-
trol.
ownoss Setting Range Setting Unit | Default Value
1st-order Lag Time Constant Speed 0 to 32767 ms 0

Set the primary lag time constant (1 = 1ms) for position loop.
Description

lutely necessary.

When this parameter is set to 0, the primary lag calculation will not be performed.
This parameter is used in position control mode or zero point return mode.
+ Setting the primary lag time constant may cause vibration. Set this parameter to 0 unless it is abso-
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( 24 ) Acceleration/Deceleration Settings

5.4.2 Motion Setting Parameter Details

oLO0O3e6

Straight Line Acceleration/Acceleration
Time Constant

Setting Range

Setting Unit

Default Value

0to 2311

Depends on the acceleration/
deceleration unit set in Function
Setting 1 (setting parameter
ownOnao3, bits 4 to 7).

Set the linear acceleration rate or linear acceleration time constant.
+ The setting unit for this parameter depends on the Acceleration/Deceleration Degree Unit Selection

Description (OwOOO03, bits 4 to 7), but the result of applying the acceleration/deceleration unit setting is not shown
here.
Setting Range Setting Unit Default Value
oLOn3s Depends on the acceleration/

Straight Line Deceleration/Deceleration
Time Constant

0to231-1

deceleration unit set in Function
Setting 1 (setting parameter

ownano3, 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 Degree Unit Selection
(OwOOO03, bits 4 to 7), but the result of applying the acceleration/deceleration unit setting is not shown
here.

¢

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

Setting the acceleration/deceleration speed

Set the speed within the range from 0 to 2147483647 reference units/s”.
When 0 or a negative value is set, the setting parameter warning will be generated and the axis will move at the
minimum acceleration or minimum deceleration speed.

Setting the time to reach the rated speed from zero speed.

Set the time within the range from 0 to 32767 ms.
When a negative value is set, the setting parameter warning will be generated and the axis will move as it does
when 0 is set.

1 = Reference unit/s?

100% [--==--7 =TT TTTITTIIIIIN
Acceleration/ / N
. /
Def;elerathn Degree 0 Speed / Reference Speed \\
Unit Selection o
(OWDIDI03, bits 4 to 7) (%) Straight line Straight line
/acceleration rate deceleration rate
(OLOO36) (oLO0O38) Time
(t)
1=ms
100% |[------7 N
/ \
/ \
1 Speed / Reference Speed N

(%)

\ Time

@

Straight line deceleration
time constant (OLOO38)

f—l

Straight line acceleration time
constant (OLOO36)

For details on each acceleration/deceleration parameter, refer to 6.1.6 Acceleration/Deceleration Settings on page
6-11 and 6.1.7 Acceleration/Deceleration Filter Settings on page 6-13.

n Motion Parameters
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Machine Controller Parameter Details

5.4.2 Motion Setting Parameter Details

(25 )Filter
owoosA PositionlPhase Setting Range Setting Unit Default Value
Filter Time 0.1 ms 0

Constant Speed 0 to 65535

Set the acceleration/deceleration filter time constant.

Always make sure that pulse distribution has been completed (i.e., that monitoring parameter IWOOOC, bit 0 is ON)

before changing the time constant.

Bias Speed for Index Acceleration/Deceleration Filter 0 to 32767

Function Setting 1

(setting parameter

ownmnos, bits 0
to 3)

Description First, select the filter type by using the parameter Filter Type Selection (OWO03, bits 8 to B), and then change the filter
time constant.
Once the filter type is set using the motion command, the setting is held until the power is turned OFF or the filter type is
changed.
Setting Range Setting Unit Default Value
Depends on the
ownaoss speed unit set in

Description

Set the bias speed for the exponential acceleration/deceleration filter.

+ The setting unit for this parameter depends on the Speed Unit Selection (OWODOO03, bits 0 to 3), but the

result of applying the speed unit setting is not shown here.

+ There are two types of acceleration/deceleration filter: an exponential acceleration/deceleration filter and a moving
average filter.
+ For details on each acceleration/deceleration parameter, refer to 6.1.6 Acceleration/Deceleration Settings on page

6-

11 and 6.1.7 Acceleration/Deceleration Filter Settings on page 6-13.
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( 26 )Zero Point Return

Setting Range

Setting Unit

Default Value

ownmsc
Zero Point Return Method Torque 0to 19

0

Description ¢

method is being used.

Set the operation method when the Zero Point Return (ZRET) motion command is executed.

With an incremental encoder, there are 17 different methods that can be performed for the Zero Point Return operation.
Refer to 7.2.3 Zero Point Return (ZRET) on page 7-15 for information on each method.
With an absolute encoder, the axis is returned to the zero point of the machine coordinate system regardless of which

ownonoab Position TIPS Setting Range

Setting Unit

Default Value

Width of Starting Point Position Output 0to 65535

Reference unit

100

Speed| [Torque
Description | Set the width in which the Zero Point Position bit (monitoring parameter IWODOO0C, bit4) will be ON.
Setting Range Setting Unit Default Value
Depends on the
oLOO3E speed unit set in

Approach Speed 231402311

Function Setting 1

(setting parameter

Owno03, bits 0 to
3)

1000

Set the approach speed for a zero point return operation after the deceleration
Description ¢

result of applying the speed unit setting is not shown here.

LS is passed.

The setting unit for this parameter depends on the Speed Unit Selection (OWOMOO03, bits 0 to 3), but the

Setting Range Setting Unit Default Value
Depends on the
oLOo4o0 Position speed unit set in
Creep Rate - 31 31 Function Setting 1 500
P Speed| fTorque]| =27 to 27 -1 (setting parameter
Ownno3, bits 0 to
3)
Set the creep speed for a zero point return operation after the ZERO signal is detected.
Description + The setting unit for this parameter depends on the Speed Unit Selection (OWOOO03, bits 0 to 3), but the
result of applying the speed unit setting is not shown here.
oLOO42 Setting Range Setting Unit Default Value

Zero Point Return Travel Distance 2319231

Reference unit

0

Description | Set the distance from where the signal is detected to the zero point position.

A typical example of a zero point return operation is shown below.
+ Referto 7.2.3 Zero Point Return (ZRET) on page 7-15 for details.

Speed Zero Point Return
Travel Distance

(oLOm42)

oLon10

Width of Approach Speed
Starting OLOO3E
Eglsnigion Creep Rate

Output (QLE! 040)

Speed Reference Setting

Start

» Position

n Motion Parameters
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( 27 ) Step Distance

Setting Range

Setting Unit

Default Value

oLO044
STEP Travel Distance Torque 0to 2311 Reference unit 1000
Set the moving amount for STEP commands.
Rated d
100% ===~ nated speed .
/' |Speed N\
/ |Reference N\
Speed / |Setting \
(%) J/ (oLoo1o) \
Description STEP Travel \
Distance
(oLOm44) s Time
Straight Line Straight Line
Acceleration Time Deceleration Time
Constant (OLOO36) Constant
(oLOd38)
+ Referto 7.2.7 STEP Operation (STEP) on page 7-67 for details on STEP commands.

( 28 ) External Positioning Move Distance

oLOO46
External Positioning Final Travel Distance

Torque

Setting Range

Setting Unit

Default Value

231231

Reference unit

0

Speed

Rated speed

—————————— N

/|
/. | I\,
/Speed Reference’

Description

Straight Line Acceleration
Time Constant (OLOO36)

/. Setting AN
\
/ (OLO010) \ External Positioning
Final Travel Distance
(oLOno4e)
> Time

Straight Line Deceleration Time

Constant (OLOO38)

External
positioning signal

+ Refer to 7.2.2 External Positioning (EX_POSING) on page 7-9 for details.

Set the distance from the time the external signal is input for external positioning commands (EX_POSING).

(29 )Coordinate System Settings

OLEIEI4.8 - . . Setting Range Setting Unit Default Value
Zero Point Position in Machine Coordinate System 3. 31 Ref . 0
Offset Torque 221 t02°'—1 eference unit
b " Set the offset to shift the machine coordinate system.
escription + This parameter is always enabled, so be sure that the setting is correct.
OLOIO4A Phase Setting Range Setting Unit Default Value
Work Coordinate System Offset Speed| [Torque 231102311 | Reference unit 0
b ot Set the offset to shift the work coordinate system.
escription + 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 Speed]| [forque 2314031 turn 0
When the POSMAX Turn Number Presetting Demand bit (setting parameter OWODOOO, bit 6) is set to 1, the val-
Description | ue set here will be preset as the Number of POSMAX Turns (monitoring parameter ILOC1E).
+ This parameter is invalid for linear type.

+ For information on how to use these functions, refer to Chapter 10 Absolute Position Detection on page 10-1.
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( 30 )Supplemental Setting

5.4.2 Motion Setting Parameter Details

ownOosc
Fixed Parameter Number

Position

[%)

Phase

peed| [Torque

Setting Range

Setting Unit

Default Value

0 to 65535

0

Description

Set the fixed parameter number to be read out by executing the motion subcommand FIXPRM_RD.
The result of reading operation will be stored in the monitoring parameter Fixed Parameter Monitor IWODOS56.)
+ Referto 7.3 Motion Subcommands on page 7-85 for details.

( 31 )General-purpose DO

owoosD Setting Range Setting Unit Default Value
General-purpose DO Speed - - 0000H
General-purpose DO_0
Set the general-purpose DO-0 to OFF or ON.
. 0: OFF (default)
Bit 0 1- ON
This bit can be used only in the general-purpose /0O mode. In the normal operation mode, it is used by the sys-
tem.
General-purpose DO _1
Set the general-purpose DO-1 to OFF or ON.
. 0: OFF (default)
Bit 1 1- ON
This bit can be used only in the general-purpose I/0 mode. In the normal operation mode, it is used by the sys-
tem.
General-purpose DO_2
Set the general-purpose DO-2 to OFF or ON.
0: OFF (default)
it 2 1: ON
Bit This bit can be used both in the normal operation mode and the general-purpose /0 mode.
o For use in normal operation mode, this bit must be set to 1 (Use as a general-purpose signal) in General-Purpose
Description DO_2 Signal Selection bit (fixed parameter No.21, bit 5).
Refer to 11.4.4 General-purpose DO_2 Signal Selection on page 11-17 for details.
General-purpose DO_3
Set the general-purpose DO-3 to OFF or ON.
Bit 3 0: OFF (default)
1: ON
This bit can be used in the general-purpose I/0 mode and in the normal operation mode.
General-purpose DO_4
Set the general-purpose DO-4 to OFF or ON.
Bit 4 0: OFF (default)
1: ON
This bit can be used in the general-purpose I/O mode and in the normal operation mode.
General-purpose DO_5
Set the general-purpose DO-5 to OFF or ON.
. 0: OFF (default)
Bit5 1: ON
This bit can be used only in the general-purpose I/0O mode. In the normal operation mode, it is used by the sys-
tem.
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5.4.2 Motion Setting Parameter Details

( 32 ) Absolute Infinite Length Axis Position Control Information

oLOOsE 3y . Setting Range Setting Unit Default Value
Encoder Position when Power is OFF 5310231 lse 0
(Lower 2 words) 27 027~ p

Description

This is the information for infinite length axis position control when an absolute encoder is used.
The encoder position is stored in 4 words.
If the Request ABS Rotary Pos. Load bit is set to 1 in the Run Command Setting (setting parameter OWOO00, bit 7), the

position information will be recalculated with the values set here and the Pulse Position when Power is OFF (OLOO62
and OLOO64).

+ Referto 10.4 Absolute Position Detection for Infinite Length Axes on page 10-14 for details.
+ Setto 0 for linear type.

oLO0oeo

Encoder Position when Power is OFF
(Upper 2 words)

Setting Range Setting Unit Default Value

osition

i

Phase

231231 pulse 0

[%2)

peed

—

orque

Same as for OLOOSE.

Description + Referto 10.4 Absolute Position Detection for Infinite Length Axes on page 10-14 for details.
+ Setto 0 for linear type.
oLOO62 Setting Range Setting Unit Default Value
Pulse Position when Power is OFF (Lower 2 words) 231402311 pulse 0

This is the information for infinite length axis position control when an absolute encoder is used.
The axis position in pulses managed internally by the controller is stored in 4 words.
If the Request ABS Rotary Pos. Load bit is set to 1 in the Run Command Setting (setting parameter OWO00, bit 7), the

Description position information will be recalculated with the values set here and the Encoder Position When Power is OFF
(OLOOSE and OLOCI60).
+ Referto 10.4 Absolute Position Detection for Infinite Length Axes on page 10-14 for details.
+ Set to 0 for linear type.
oLOOe4 Setting Range Setting Unit Default Value
Pulse Position when Power is OFF (Upper 2 words)  [Speed| fforque]| —2°' to 2°'-1 pulse 0

Same as for OLOOG2.
Description ¢
+ Setto 0 for linear type.

Refer to 10.4 Absolute Position Detection for Infinite Length Axes on page 10-14 for details.

( 33 ) Various Data

OLO0I66 Setting Range Setting Unit Default Value

Monitor Data Command Speed - - 0
Description | Reserved for system use. Do not use this parameter.

oLOoes Bosition Setting Range Setting Unit Default Value

Writing Data Type Speed 0to3 - 0
Description | Reserved for system use. Do not use this parameter.

OLOD6A Setting Range Setting Unit Default Value

Monitor Address Speed 2302311 - 0
Description | Reserved for system use. Do not use this parameter.

oLooeC Bosition Setting Range Setting Unit Default Value
Writing Data Speed 231492314 - 0
Description | Reserved for system use. Do not use this parameter.
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5.4.3 Motion Monitoring Parameter Details

( 34 )Stop Distance

OL OIC06E Setting Range Setting Unit Default Value
System Reservation (Stop Distance) Speed 231102311 - 0

Used in combination with MPOS as the software limit detection condition.
Description | This parameter can be used in the normal operation mode and in the simulation mode.

+ Referto11.3.2 Software Limit Detection Function on page 11-13 for details.

5.4.3 Motion Monitoring Parameter Details

The following tables provide details of motion monitoring parameters.

+ Refer to 5.3.3 Monitoring Parameter List on page 5-13 for a list of motion monitoring parameters.

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

+ Referto 5.1.1 Motion Parameter Register Numbers for MP2000 Series Machine Controllers on page 5-2 for informa-
tion on how to find the leading input register number.

(1) Drive Status

Iwamooo Range Unit

RUN Status - -

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

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

Bit 1

Servo Ready
0: Servo not ready
1: Servo ready
This bit is ON when all of the following conditions are satisfied.
* The main power supply for the SERVOPACK is ON.
* There are no alarms in the SERVOPACK.

Bit 3

(2) Over Range Parameter Number

Iwamao1 Range 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
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.

Description

When motion fixed parameters are used, the parameter stores the parameter number plus 1000.
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(3) Warning

ILO0O02
Warning

Range Unit

Description

Bit 0

Excessive Deviation
0: In normal deviation range
1: Abnormal deviation detected
This bit turns ON if the following error exceeds the value set for the Error Count Alarm Detection (setting
parameter OLOO22) when Excessive Deviation is set to be treated as an warning by setting the Excessive
Deviation Error Level Setting to 0 in Mode Setting 1 (setting parameter OWOOO1, bit 0).

Bit 1

Set Parameter Error
0: In setting range
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
Generated (monitoring parameter IWOICI01).

Bit 2

Fixed Parameter Error
0: In setting range
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 parameter is stored as the Parameter Number when Range Over is Generated (moni-
toring parameter IWEIOO01).

Bit 4

Motion Command Set Error
0: Command setting normal
1: Command setting error
This bit turns ON when a motion command that cannot be used is set.

Bit B

Analog Adjust Not Ready Warning
0: Adjustment normally completed
1: Adjustment error
This bit turns ON for warning when the SVA-01 Module has not been correctly adjusted before shipment.
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(4) Alarm

5.4.3 Motion Monitoring Parameter Details

ILOO04
Alarm

Range Unit

Bit 0

Servo Driver Error
0: No Servo Driver alarm
1: Servo Driver alarm occurred
This bit turns ON when there is a alarm in the SERVOPACK. Connect a digital operator to the SERVOPACK to
check the content of the alarm.

¢+ Refer to for 12.4.3 Analog Servo Alarm List on page 12-32 for details.

Bit 1

Positive Direction 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.
¢ Referto 11.2 Overtravel Function on page 11-8 for details.

Bit 2

Negative Direction Overtravel
0: No negative overtravel
1: Negative overtravel occurred
This bit turns ON when the negative overtravel signal is input and a move command is executed in the negative
direction.
+ Referto 11.2 Overtravel Function on page 11-8 for details.

Bit 3

Positive Direction 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.
¢+ Referto 11.3 Software Limit Function on page 11-13 for details.

Description

Bit 4

Negative Direction 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.
+ Referto 11.3 Software Limit Function on page 11-13 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 6

Positioning Time Over
0: No timeout
1: Timeout occurred
This bit turns ON when positioning is not completed within the specified time after the end of pulse distribu-
tion. The time is set for the Position Completion Check Time (setting parameter OWO26).

Bit 8

Excessive Speed
0: Speed normal
1: Excessive speed
This bit turns ON when a speed was set that exceeds the setting range for the speed reference.

Bit 9

Excessive Deviation
0: In normal deviation range
1: Abnormal deviation detected
This bit turns ON if the following error exceeds the value set for the Error Count Alarm Detection (setting
parameter OLCIO22) when an Excessive Deviation is set to be treated as an alarm by setting the Excessive
Deviation Error Level Setting to 0 in Mode Setting 1 (setting parameter OWEOO1, bit 0).
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ILO0O04

Range Unit

Alarm (cont'd) - -

Description

Zero Point Unsetting
0: Zero point set
Bit D 1: Zero point not set error

This bit turns ON if a move command (except for JOG or STEP) is performed when an infinite length axis is set
and the zero point has not been set.

Excessive ABS Encoder Rotations
0: In count range
1: Outside count range
This bit turns ON if the number of turns from the absolute encoder exceeds the range that the SVA can handle.
This bit is valid when using an absolute encoder and a finite-length axis.

This bit also turns ON if the result of the operation converting the current position to reference units when the
power is turned ON exceeds 32 bits.

¢ This bit is invalid for linear type.

Bit 13

PG Disconnection Error
0: Connected (OFF)
1: Disconnected (ON)
This bit turns ON when the PG disconnection is detected.

Bit 14

ABS Total Rev. Receive Error
0: Matched (OFF)
Bit 15 1: Unmatched (ON)

This bit turns ON when the bit 7 of fixed parameter No. 1 (Absolute Position Data Read-out at Power ON) is set
to 1 (Not execute).

(5) Motion Command Response Codes

waomoos

Range Unit

Motion Command Response Code 0 to 65535 -

Description

Stores the motion command code for the command that is currently being executed.

This is the motion command code that is currently being executed and is the same as the Motion Command (setting
parameter OWLI08).

(6) Motion Command Status

iwaOnao9

Range Unit

Motion Command Status - -

Description

Command Execution Flag (BUSY)
0: READY (completed)
1: BUSY (processing)

This bit indicates the motion command status. This bit turns ON during execution of commands that have been
completed or during abort processing.

¢+ Refer to Chapter 7 Motion Commands for details on command timing charts.

Bit 0

Command Hold Completed (HOLDL)
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 7 Motion Commands for details on command timing charts.

Command Error Completed Status (FAIL)
0: Normal completion

. 1: Abnormal completion

Bit3 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 7 Motion Commands 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 7 Motion Commands for details on command timing charts.




5.4 MP2000 Series Machine Controller Parameter Details
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(7) Motion Subcommand Response Code

IwOOo0A Range Unit
Motion 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 the same as the Motion Subcommand (setting

parameter OWLIIO0A).

(8) Motion Subcommand Status

iwanooB

Subcommand Status - -

Range Unit

Description

Bit 0

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

Bit 3

Command Error Completed Status (FAIL)
0: Normal completion
1: Abnormal completion
This bit turns ON if motion subcommand processing does not complete normally.

Bit 8

Command Execution Completed (COMPLETE)
0: Normal execution not completed
1: Normal execution completed

This bit turns ON when motion subcommand processing was completed normally.

(9) Position Management Status

iwOnooc

Position Management Status - -

Range Unit

Description

Bit 0

Discharging 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 2

Latch Completed (LCOMP)
0: Latch not completed.
1: Latch completed.

This bit turns OFF when a new latch command is executed and turns ON when the latch has been completed.
The latched position is stored as the Machine Coordinate System Latch Position (monitoring parameter

1Loais).

Bit 3

NEAR Position (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 OLOO20).
» OLOMO20 = 0: This bit turns ON when pulse distribution has been completed (monitoring parameter
IwnOnaoc, bit 0).
+ OLOO20 # 0: This bit turns ON when the result of subtracting the Machine Coordinate System Feedback
Position (ILEO16) from the Machine Coordinate System Reference Position (ILCIO12) is less than the
NEAR Signal Output Width, even if pulse distribution has not been completed.

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 (monitoring parameter ILCICI12)
is within the Width of Starting Point Position Output (setting parameter OWO3D) after a Zero Point Return
(Zero Point Setting) has been completed.
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iwOooc

Range Unit

Position Management Status (cont'd) - -

Description

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

During Machine Lock (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
OWDO0, bit 1) and the axis has actually entered machine lock mode.

Bit 7

Absolute Position Read-out Completed
0: OFF
1: ON (Reading completed)
This bit turns ON when reading the absolute data by setting the setting parameter Absolute Position Reading
Demand (OWODOO00, bit 5) to 1 (reading ON) has been completed.
This bit stays OFF when the setting parameter Absolute Position Reading Demand (OWO00, bit 5) is set to 0
(reading OFF).

Bit 8

ABS Rotary Pos. LOAD Complete (ABSLDE)
0: LOAD not completed.
1: LOAD completed.
This bit turns ON when the Request ABS Rotary Pos. Load bit is set to 1 in the Run Command Setting (setting
parameter OWLII00, bit 7) and loading of the information has been completed.
¢+ Invalid for linear type.

Bit 9

POSMAX Turn Preset Complete (TPRSE)
0: Preset not completed.
1: Preset completed.
This bit turns ON when the POSMAX Turn Number Presetting Demand bit in the Run Command Setting (set-
ting parameter OWOO00, bit 6) is set to 1 and the POSMAX Number of Turns has been preset with the Num-
ber of POSMAX Turns Presetting Data (setting parameter OLOO4C).
¢+ Invalid for linear type.

Bit A

ABS Encoder Rotating Direction
0: Forward rotation
1: Reverse rotation

( 10 )Position Information 1

ILOOOE

Range Unit

Target Position in Machine Coordinate System (TPOS) 2312311 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 or LATCH commands.

Description * This parameter will be set to 0 when the power supply is turned ON.
* The data is refreshed even when the machine lock mode is enabled.
« This parameter will not be reset even when an infinite length axis type is selected.
ILOO10 Range Unit
Calculated Position in Machine Coordinate System (CPOS) 231231 Reference unit

Description

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.

* 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 (Maximum Value of Rotary Counter (POSMAX) — 1) is
stored.
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iLoo12

Machine Coordinate System Reference Position (MPOS)

Range

Unit

23102311

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 posi-
tion reference data is not output externally.)
* When the machine lock mode function is not used, this position is the same as that in ILCOC10.
L0014 Range Unit
CPOS for 32 bit (DPOS) 23152311 Reference unit

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

Description For a finite length axis, this is the same as the calculated position (CPOS).
For both finite and infinite length axes, the value is refreshed between —23! and 231-1.
ILOO16 Range Unit
Machine Coordinate System Feedback Position (APOS) 231492311 Reference unit

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

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

Description * When an infinite length axis type is selected, a range of 0 to (Maximum Value of Rotary Counter (POSMAX) — 1) is
stored.
ILOO18 Range Unit
Machine Coordinate System Latch Position (LPOS) 23152311 Reference unit
Description | Stores the latch position when the latch has been completed.
ILOO1A Range Unit
Position Error (PERR) 23152311 Reference unit

Description Stores the following error (the re's.ult of Machine Coordinate System Refer'ence Position (ILEIEI12') — Machine Co-
ordinate System Feedback Position (ILCDC16) converted to reference unit) managed by the Motion Module.

ILOO1c Range Unit

Target Position Difference Monitor 231452311 Reference unit

Description | Stores the distribution segment calculated each 500 us cycle.

IWOO1E Range Unit

Number of POSMAX Turns 231452311 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 (POSMAX).
+ Invalid for linear type.

B Terminology: Machine Coordinate System

The basic coordinate system that is set according to Zero Point Return (ZRET) command execution or Zero Point Setting
(ZSET) command execution. The Machine Controller manages the positions using this machine coordinate system.
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(11 )Speed Information

ILOO20 Range U.nit ' . .

Speed Reference Output Monitor -23140 2311 Depe(rslgtsti?:; ?;rzif;irugtwsg Soi?zcitgo(r)l tie;t)mg 1
Description | Stores the speed reference that is being output.

L0024 Range U‘nit . . .

Integral Output Monitor 2310 2311 Depirslgtst;r; il:r:ff;(;rug\t;g |1__r|1 0F31,Htl;tlso(r)l :)e;t)mg !

Stores the output value of PI control operation in the control loop for position control and phase control.

Description This bit is valid in position control mode and phase control mode.
¢ Refer to 9.1 SVA-01 Module Control Block Diagram on page 9-2 for information on control loop.
Range Unit
ILODI26 - D d th d unit set in F tion Setti 1
Primary Lag Monitor 931402311 epends on the speed unit set in Function Setting

(setting parameter OWLI03, bits 0 to 3)

Description

Stores the result of subtraction “Integral output (ILCIC24) — Primary lag element output”.
This bit is valid in position control mode and phase control mode.

ILO0O28

Position Loop Output Monitor

Range Unit

Depends on the speed unit set in Function Setting 1

31 31
—2" t0 271 (setting parameter OWLIJ03, bits 0 to 3)

Description

Stores the position loop output value (value without adding the position feedforward calculated value).
This bit is valid in position control mode and phase control mode.

( 12 )Servo Driver Information

Range Unit
ILOD40 Depen(;s ontt.he sspc:,d unlit set in
31 31 unction Setting
Feedback Speed —2" 0271 (setting parameter OW03,
bits 0 to 3)
Stores the feedback speed.
The value is determined by the Feedback Speed Movement Averaging Time Constant (fixed parameter 42) and unit set
b inti from the difference with the Machine Coordinate System Feedback Position (monitoring parameter ILOOO16) in each
escription
scan.
+ The setting unit for this parameter depends on the Speed Unit Selection (OWOMOO03, bits 0 to 3), but
the result of applying the speed unit setting is not shown here.
Range Unit
ILOC42 Dependl: on tt.he t(s)r?ye urllit set in
31 31 unction Setting
Feedback Torque/Thrust 2211021 (setting parameter OWLIIO3, bits
CtoF)
Stores the value of General-purpose Al Monitor 2 (IWCOOS5A) converted in the selected torque units.
Description + The setting unit for this parameter depends on the Torque Unit Selection (OWDODOO3, bits C to F), but
the result of applying the torque unit setting is not shown here.

( 13 )Position Information 2

ILOO4A Range Unit
The Number of Accumulated Rotations of Absolute Value Encoder 23140231 rev
Description Stores the accumulellted number of rotations reaq oqt from the absolute encoder when the power supply is turned
ON or when the online absolute data read function is executed.
ILOO4cC Range Unit
The Number of Initial Incremental Pulses 23140231 pulse

Description

Stores the initial incremental pulses read out from the absolute encoder when the power supply is turned ON or
when the online absolute data read function is executed.
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( 14 )Supplemental Information 1

ILOO56 Range Unit
Fixed Parameter Monitor 231492311 -
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 OWEIO0A).

( 15 )Supplemental Information 2

wanoss

General-purpose DI Monitor - -

Range Unit

Description

Bit 0

General-purpose DI_0
This bit turns ON when the general-purpose DI_0 signal is being input.
The user can use the general-purpose DI_0 signal in general-purpose /0O mode. However, the system uses the
signal for Servo Alarm input signal in normal operation mode and the Servo Alarm signal input is stored in this
bit.

Bit 1

General-purpose DI_1
This bit turns ON when the general-purpose DI 1 signal is being input.
The user can use the general-purpose DI 1 signal in general-purpose I/0 mode. However, the system uses the

signal as Servo Ready input signal in normal operation mode and the Servo Ready signal input is stored in this
bit.

Bit 2

General-purpose DI_2
This bit turns ON when the general-purpose DI_2 signal is being input.
The user can always use the general-purpose DI 2 signal in general-purpose I/O mode, however, the user can
use the signal only when the system does not use it in normal operation mode. When the system is using the sig-
nal in normal operation mode, the ZERO/HOME LS signal input is stored in this bit.

Bit 3

General-purpose DI_3
This bit turns ON when the general-purpose DI 3 signal is being input.
The user can always use the general-purpose DI 3 signal in general-purpose I/O mode, however, the user can
use the signal only when the system does not use it in normal operation mode. When the system is using the sig-
nal in normal operation mode, the Positive Overtravel (OT) signal input is stored in this bit.

Bit 4

General-purpose DI_4
This bit turns ON when the general-purpose DI 4 signal is being input.
The user can always use the general-purpose DI_4 signal in general-purpose I/O mode, however, the user can
use the signal only when the system does not use it in normal operation mode. When the system is using the sig-
nal in normal operation mode, the Negative Overtravel (OT) signal input is stored in this bit.

Bit 5

General-purpose DI_5
This bit turns ON when the general-purpose DI_5 signal is being input.
The user can always use the general-purpose DI 5 signal in general-purpose I/O mode, however, the user can
use the signal only when the system does not use it in normal operation mode. When the system is using the sig-
nal in normal operation mode, the EXT/DEC signal input is stored in this bit.

Bit 7

PG Wire Breaking Down Status
Stores the status of PG disconnection signal.
0: Normal
1: Disconnected

n Motion Parameters
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5.4.3 Motion Monitoring Parameter Details

<DI Block Diagram in Normal Operation Mode>

1/O Inputs CN1/CN2
ILO0O04, bit 0: Servo driver error < 17 |[¢—— /ALM
IWO0O58, bit 0: General-purpose DI_0 AJ
IWOOO00, bit 3: Servo Ready < 35 [¢&— /S-RDY
IWOO58, bit 1: General-purpose DI_1 4J
IWOO58, bit 2: General-purpose DI_2° [« 18 |«
IWOO58, bit 3: General-purpose DI_3 |« 15 |« » /P-OT
IWOOS58, bit 4: General-purpose DI_4 |« 33 [¢— » /N-OT
IWODO58, bit 5: General-purpose DI_5* |« 36
*: Can be used as latch signal. <—|
. ; N
|:| : Exclusive for the system g 9 % %
[ ] : canbe used by the user if not 57 o
; m =
being used by the system. 3 3
=
m
( 16 ) Supplemental Information 3
R Unit
IWOos59 3;7198et n
. - 0
General-purpose Al Monitor 1 12768 0.001V
b o Stores the general-purpose analog input.
escription Stores the value of Analog Speed Monitor of SERVOPACK when using a SERVOPACK standard cable.
Range Unit
IWOO5A 3276% t
. - 0
General-purpose Al Monitor 2 12768 0.001V
b i Stores the general-purpose analog input.
escription Stores the value of Analog Torque Monitor of SERVOPACK when using a SERVOPACK standard cable.

( 17 )Absolute Infinite Length Axis Position Control Information

ILOOS5E Range Unit
Encoder Position when Power is OFF (Lower 2 words) 23192311 pulse
o Stores information used for infinite length axis position control when an absolute encoder is used.

Description The encoder position is normally stored in 4 words.

ILOO60 Range Unit

Encoder Position when Power is OFF (Upper 2 words) 23192311 pulse
Description | Same as for ILOOSE.

ILO0O62 Range Unit

Pulse Position when Power is OFF (Lower 2 words) 23192311 pulse
Description Stores information used for in.finite'le.zngth axis position control when an a.bsolute gncoder is used.

These parameters store the axis position managed by the Machine Controller in pulses in 4 words.
ILOO64 Range Unit
Pulse Position when Power is OFF (Upper 2 words) 23192311 pulse

Description | Same as for ILOO62.

( 18 )Monitor Data

ILOO66 Range Unit

Monitor Data Status 231402311 -

Description | Reserved for system use. Do not use this parameter.

ILOO68 Range Unit

Monitor Data 231402311 -

Description | Reserved for system use. Do not use this parameter.
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6

Motion Parameter Setting Examples

This chapter gives setting examples of the motion parameters for each machine.

6.1 Example Setting of Motion Parameters for the Machine - ------------- 6-2
6.1.1 Reference Unit - - - === - mmm i m e e 6-2
6.1.2 Electronic Gear -------- == - oo m oo e e e e 6-2
6.1.3 Axis Type Selection - - - - - - - oo m o 6-4
6.1.4 Position Reference - ------ - - - mmm i o 6-5
6.1.5 Speed Reference - ---- - - - mmmmm e e e e 6-9
6.1.6 Acceleration/Deceleration Settings - ----------=-=-“““““-“-coo- - 6-11
6.1.7 Acceleration/Deceleration Filter Settings - ------=---=--cccmmmmmmmaao 6-13
6.1.8 Linear Scale Pitch and Rated Motor Speed - ---------=-c-cmmmaaa oo 6-15
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6.1 Example Setting of Motion Parameters for the Machine

6.1.1 Reference Unit

6.1 Example Setting of Motion Parameters for the Machine

6.1.1

6.1.2

Set the following eight motion parameters to enable motion control that suits the machine’s specifications.
 Reference unit
* Electronic gear
+ Axis Type selection
* Position Reference
* Speed Reference
» Acceleration/Deceleration Settings
 Acceleration/Deceleration Filter Settings
* Linear Scale Pitch/Rated Speed (when using a linear motor)
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 speci-
fied 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).

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 — 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 | 0.0001 inch

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 mechani-
cal 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.



6.1 Example Setting of Motion Parameters for the Machine

6.1.2 Electronic Gear

(1) Parameter Setting Example Using Ball Screw
» Machine specifications: Ball screw axis rotates 5 times for each 7 rotations of the motor axis (Refer to the follow-
ing figure.)
* Reference unit: 0.001 mm

Motor m = 7 rotations

Workpiece

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

(2) Parameter Setting Example Using Rotating Table

* Machine specifications: Rotating table axis rotates 10 times for each 30 rotations of the motor axis (Refer to the
following figure.)
 Reference unit: 0.1°

Workpiece (Rotating table)

I I 360°/rotation

n = 10 rotations

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 out-
put 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.

a Motion Parameter Setting Examples
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6.1 Example Setting of Motion Parameters for the Machine

6.1.3 Axis Type Selection

6.1.3 Axis Type Selection

There are two types of position control: finite length position control for return and other operations that are per-
formed only within a specified range, and infinite length position control, which is used for moving in one direction
only. 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 sets which of these types of position
control is to be used.

The details of the Axis Type Selection are listed in the following table.

Parameter No. - Default
Parameter Type (Register No.) Name Description 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
Function Selection limited length or for an axis that uses infinite length
No. 1, bit 0 Flag 1, Axis Selec- control in one moving direction only without resetting 0
Motion Fixed tion the position every rotation.
Parameters 1: Infinite Length Axis
Set an infinite length axis for an axis that uses infinite
length control while resetting the position every rota-
tion.
Infinite Length Set the reset position of the position data using the ref-
No. 10 Axis Reset Posi- erence unit when an infinite length axis has been set for | 360000
tion (POSMAX) the axis type.
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6.1.4 Position Reference

6.1.4 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: directly setting the coordi-
nate of the target position value as an absolute value or adding the moving amount from the previous command posi-
tion as a incremental value.

The following table lists the parameter details relating to position references.

Parameter Type TS;ZT;?::E\I\:S Name Description vailgt
Specify the type of position data.
0: Incremental Addition Mode
Adds the present moving amount value to the previ-
Position ous value of OLOO1C and sets the result in
owaanog, bit 5 | Reference oLOOdic. 0
Type 1: Absolute Mode
Sets the coordinate of the target position in
oLgnoic.
¢+ Always set to 0 when using a motion program.
Set the position data.
* Incremental Addition Mode (OWOOOQ9, bit 5 =
0)
. . The moving amount (incremental distance) specified
Motion Setting this imo will bo adde(d to the previous Vahie of
Parameters oLOOIC.
OLOO1C « Previous OLOO1C + Incremental dis-
tance
Position Example:
oLoo1c Ref(?rence If a travel distance of 500 is specified and the previ- 0
Setting ous value of OLOOIIC is 1000, the following will
occur:
oLOO1C « 1000 + 500 = 1500
» Absolute Mode (OWOOAQ9, bit 5 = 1)
The coordinate value of the target position is set.
Example:
Set 10000 to move to a coordinate value of 10000.
oLO0O1C « 10000

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

Position Reference

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

Addition Mode canceling a move. value of the target position, so the position reference
Incremental addition mode can be used for finite or | can be difficult to understand intuitively.
infinite length axis type.

The current position must be set in OLOO1C when-
Absolute Mode The coordinate of the target position is specified ever the power supply is turned ON or a move is can-
directly, making it easy to understand intuitively. celed. If this is not done, the axis may move suddenly
when a move command is started.

Setting of the target position when using an infinite length axis is described below.

a Motion Parameter Setting Examples
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6.1 Example Setting of Motion Parameters for the Machine

6.1.4 Position Reference

(1)

Setting the Target Position When Using an Infinite Length Axis: Method 1
Executing a POSING command while no command (NOP) is being executed

» When the incremental addition mode is selected for the Position Reference Setting (OWODOOQ9, bit 5 = 0), execute
a POSING command in distribution completed status (IWOOOC, bit 0 = 1).
When the absolute mode is selected for the Position Reference Setting (OWEIO09, bit 5 = 1), a POSING command can be
executed if the distribution is not completed (IWODOOC, bit 0 = 0).

B Incremental Addition Mode (OWOO09, bit 5 = 0)

Incremental value = Target position (a value between 0 and POSMAX) — ILOO10 (CPOS) + POSMAX X n
oLO0O1C =0LO01C + Incremental value

+ nrefers to the number of POSMAX complete turns needed to move from the current position (CPOS) to the tar-
get position. When the distance between the target position and the current position is within the first turn, n is
0.

B Absolute Mode (OWOOO09, bit 5 = 1)

Incremental value = Target position (a value between 0 and POSMAX) — ILOO10 (CPOS) + POSMAX X n
oLO0O1C =1LO014 (DPOS) + Incremental value

+ nrefers to the number of POSMAX complete turns needed to move from the current position (CPOS) to the tar-
get position. When the distance between the target position and the current position is within the first turn, n is
0.

<Example when n = 2>

Current position Target position
(0 to POSMAX) (0 to POSMAX)

POSMAX \

CPOS)
MPOS)
APOS)
LPOS)

0

ILOO10
ILoo12
ILO0O16
ILO0O18

2°1

ILOCIOE (TPOS)
ILOO14 (DPOS)

0

081
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6.1.4 Position Reference

(2) Setting the Target Position When Using an Infinite Length Axis: Method 2
Changing the target position while a POSING command is being executed
by specifying another target position on the base of the original target position

+ When the absolute mode has been set for the Reference Position Setting (OWOOOQ9, bit 5 = 1), the absolute
mode must also be set after having changed the target position.

B Incremental Addition Mode (OWOOO09, bit 5 = 0)

Incremental value = New target position (a value between 0 and POSMAX) — Original target position before
change (a value between 0 and POSMAX) + POSMAX X n
oLO0O1C =0LO0OI1C + Incremental value
¢+ Original target position before change: The value that was directly designated or the value that was stored in M
register, etc.
+ nrefers to the number of POSMAX complete turns needed to move from the current position (CPOS) to the tar-

get position. When the distance between the target position and the current position is within the first turn, n is
0.

B Absolute Mode (OWOOO09, bit 5 = 1)

Incremental value = New target position (a value between 0 and POSMAX) — Original target position before
change (a value between 0 and POSMAX) + POSMAX X n
oLO0O1C =0oLO01C + Incremental value
+ Original target position before change: The value that was directly designated or the value that was stored in M
register, etc.
+ nrefers to the number of POSMAX complete turns needed to move from the current position (CPOS) to the tar-

get position. When the distance between the target position and the current position is within the first turn, n is
0.

<Example when n = -2>

New target position Original target position
(0 to POSMAX) (0 to POSMAX)

/

ILOO10 (CPOS)
ILOO12 (MPOS)
ILOO16 (APOS)
ILOO18 (LPOS)

0

21

ILOCIOE (TPOS)
ILOO14 (DPOS)

0

a Motion Parameter Setting Examples
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6.1 Example Setting of Motion Parameters for the Machine

6.1.4 Position Reference

(3) Setting the Target Position When Using an Infinite Length Axis: Method 3

Changing the target position while a POSING command is being executed
by specifying another target position on the base of the current position

» When the incremental addition mode is selected for Position Reference Setting (OWOMOO09, bit 5 = 0), execute a
POSING command in distribution completed status (IWODOOC, bit 0 = 1).

When the absolute mode is selected for Position Reference Setting (OWDODOO09, bit 5 = 1), a POSING command can be exe-
cuted if the distribution is not completed IWODOOC, bit 0 = 0).

The method is the same as for (1 ) Setting the Target Position When Using an Infinite Length Axis: Method 1.

(4 ) Setting the Target Position When Using an Infinite Length Axis: Method 4
Switching a command that is being executed to a POSING command

» When the incremental addition mode is selected for Position Reference Setting (OWOO09, bit 5 = 0), execute a
POSING command in distribution completed status (IWODOOC, bit 0 = 1).

When the absolute mode is selected for Position Reference Setting (OWOOO09, bit 5 = 1), a POSING command can be exe-
cuted if the distribution is not completed IWODOOC, bit 0 = 0).

The method is the same as for (1 ) Setting the Target Position When Using an Infinite Length Axis: Method 1.
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6.1.5 Speed Reference

6.1.5 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 settings method
depends on the related parameter settings.

(1) Related Parameters

The parameters related to speed references are listed in the following table.

Parameter Type

Parameter No.
(Register No.)

Name

Description

Default
Value

Motion Fixed
Parameters

No. 5

Number of
Digits below
Decimal Point

Set the number of digits below the decimal point in the refer-
ence unit being input. The minimum reference unit is deter-
mined by this parameter and the Reference Unit Selection
(fixed parameter 4).
Example:
Reference Unit = mm, Number of Digits below Decimal
Point=3

1 reference unit = 0.001 mm

No. 34

Rated Motor
Speed

Set the number of rotations when the motor is rotated at the
rated speed (100% speed). Confirm the motor specifications
before setting this parameter.

3000

No. 36

Number of Puls-
es per Motor
Rotation

Set the number of pulses (the value before multiplication)
per motor rotation.
Example:

For a 16-bit encoder, set 2 (16-2) - 14384,

16384

Motion Setting
Parameters

owaanoos
Bits 0to 3

Speed Unit
Selection

Set the unit for reference speeds.
0: Reference unit/s

1:10™ reference units/min (n: Number of Digits below
Decimal Point)

2:0.01%

3:0.0001%

oLOonO1o

Speed
Reference
Setting

Set the feed speed. The unit for this parameter is set in
OWOOo03, bits 0 to 3.
Example:
When the Number of Digits below Decimal Point is set to 3,
units are as follows for the setting of the Speed Unit:
* Speed Unit Set to 0: Reference units/s
pulse unit: 1 = 1 pulse/s (regardless of the value n)
mm unit: 1 =0.001 mm/s
deg unit: 1 =0.001 deg/s
inch unit: 1 =0.001 inch/s
* Speed Unit Set to 1: 10" reference units/min
pulse unit: 1 = 1000 pulse/min
(regardless of the value n)
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%) unre-
lated to the reference unit setting.

3000

ownn1s

Override

Setting an output ratio (%) for the setting allows the posi-
tioning speed to be changed without changing the Speed Ref-
erence setting.

Setting unit: 1 =0.01%

10000

a Motion Parameter Setting Examples
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6.1.5 Speed Reference

(2) Speed Reference (OLOO10) Setting Examples

 Fixed parameter No. 5: Number of digits below decimal point = 3
 Fixed parameter No. 34: Rated motor speed = 3000 R/min

+ Fixed parameter No. 36: Number of pulses per motor rotation = 16384 pulse/R (the value before multiply by 4)

The following table shows examples of settings for Speed Reference Setting (OLOO10) to obtain the target feed speed

(reference speed).

ownnanos, bits 0 to | Fixed Parame- | Setting Unit for Target Feed
3: ter No. 4: Refer- | OLOO10 Speed g ced Set Value for OLOO10 Speed Reference Setting
Speed Unit ence Unit Reference Exzm e (Unit Conversion Method)
Selection Setting Setting P
=50 (R/s) x 65536 (pulses/R)
50 (R/s) = 3276800 (pulse/s)
Set value: 3726800
pulse pulse/s .
1500 = 1500 (R/min) + 60 x 65536 (pulses/R)
00 — 1638400 (pulse/s)
(R/min)
0 Set value: 1638400
(Reference unit/s) =500 (mm/s) x 1000 (r.eference units/mm)
500 (mm/s) = 500000 (reference units/s (=0.001 mm/s))
mm Reference unit/ Set value: 500000
(1 reference _ > y
it = -V = mm/min) -+ X reference units,
unit=0.001 | S (=0.001 900 (mm/min) + 60 x 1000 (ref /
(mm/min) = 15000 (reference units/s) (=0.001 mm/s))
Set value: 15000
=50 (R/s) x 60 x 65536 (pulses/R) + 1000 (fixed)
1000 pulses/ 50 (R/s) =196608 (pulse/min)
min Set value: 196608
1 pulse (Fixed to 1000 = 1500 (R/min) X 65536 (pulses/R) + 1000
107 ref regardless of 1500 (fixed)
( reference value n) (R/min) = 98304 (pulses/min)
units/min) ]
n = Number of dig- Set value: 98304
its below decimal =500 (mm/s) x 60
point (= 3) mm mm/min 500 (mm/s) = 30000 (mm/min (=103 reference units/min)
(1 reference =103 ref Set value: 30000
unit = 0.001 (=10 refer- et value:
mm) ence units/min) | gq =900 (mm/min)
(mm/min) Set value: 900
=50 (R/s) X 60 + 3000 (R/min) x 10000 (0.01%)
50 (R/s) =10000 (0.01%)
2 0.01% Set value: 10000
- . (s]
0.01% 1 = 1500 (R/min) + 3000 (R/min) x 10000 (0.01%)
500. =5000 (0.01%)
(R/min)
Set value: 5000

(3) Override (OWOMO18) Setting Example

The Override parameter (OWLIO18) can set the speed as a percentage (output ratio) of the target feed speed, in 0.01%
units. Override is set independently of Reference Unit, Number of Digits below Decimal Point, and other parameters.
A typical example of a 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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6.1.6 Acceleration/Deceleration Settings

6.1.6 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 depends on the related parameter settings.

(1) Related Parameters

The parameters related to acceleration/deceleration settings are listed in the following table.

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

Set the number of digits below the decimal point in the input
reference unit. The minimum reference unit is determined by
Number of Dig- | this parameter and the Reference Unit (fixed parameter 4).
No.5 its below Deci- | Example: 3
mal Point Reference Unit = mm, Number of Digits below Decimal
Point =3

Motion Fixed 1 reference unit = 0.001 mm

Parameters Rated Motor Set the number of rotations when the motor is rotated at the
No. 34 Speed rated speed (100% speed). Confirm the motor specifications 3000
before setting this parameter.

Set the number of pulses (the value before multiplication) per
motor rotation.
Example:

For a 16-bit encoder, set 2 (16-2) = 16384,

Number of Puls-
No. 36 es per Motor
Rotation

16384

Acceleration/
ownonoos Deceleration o |
Bits4to 7 Degree Unit 0: Reference units/s

Selection 1: ms

Set the rate of acceleration or acceleration time constant
according to the setting of OWDODOO03, bits 4 to 7.
« Acceleration/Deceleration Units is set to 0 (Reference
units/s2):
Set the rate of acceleration.

Set the unit for acceleration/deceleration.

pulse unit: 1 =1 pulse/s2
mm unit: 1 = 1 reference unit/s>
Straight Line

Acceleration/ ) ) L
Acceleration inch unit: 1 = 1 reference unit/s

Time Constant | Example: Number of Decimal Places = 3
mm unit: 1 =0.001 mm/s?
deg unit: 1 =0.001 deg/s”
inch unit: 1 =0.001 inch/s?
* When Acceleration/Deceleration Units is set to 1
(ms):
Set the time constant to go from 0 to the rated speed with-
out relation to the reference unit.

deg unit: 1 = 1 reference unit/s’
oLOO36

Motion Setting
Parameters

a Motion Parameter Setting Examples

Set the rate of deceleration or deceleration time constant
according to the setting of OWDODOO03, bits 4 to 7.
« Acceleration/Deceleration Units is set to O (Reference
units/sz):
Set the rate of deceleration.
Straight Line
Deceleration/
oLomoss Deceleration mm unit: 1 = 1 reference unit/s 0
Time Constant deg unit: 1 =1 reference unit/s

pulse unit: 1 =1 pulse/s2

inch unit: 1 = 1 reference unit/s2
» When Acceleration/Deceleration Units is set to 1
(ms):
Set the time constant to go from the rated speed to 0 with-
out relation to the reference unit.
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6.1 Example Setting of Motion Parameters for the Machine

6.1.6 Acceleration/Deceleration Settings

(2) Acceleration/Deceleration Units and Speed Changes Over Time

The Straight Line Acceleration /Acceleration Time Constant (OLOO36) and Straight Line Deceleration /Deceleration
Time Constant (OLOO38) settings change depending on the Acceleration/Deceleration Degree Unit Selection
(OWDOOO03, bits 4 to 7) setting as shown in the following figure.

B When the Acceleration/Deceleration Degree Unit Selection (OWLOOO03, Bits 4 to 7) Set to 0: Refer-
ence Unit/s?

Set value of OLCIO36 and OLLICI38 are handled as the linear acceleration rate and linear deceleration rate.

A
(%)
(100%) |-------ssrgmmmmmmmm e m - - .
/ \
' / \ '
I v
. (.
v/ \ !
i \
i - '
4 >
Straight line Straight line
/ acceleration deceleration _: .~
oLO0O36 oLOOs3s g
T T T »
t
Time required to reach Time required to reach 0 ®
reference speed = Reference = Reference speed + linear deceleration

speed + linear acceleration

B When the Acceleration/Deceleration Degree Unit Selection (OWODOO03, Bits 4 to 7) Set to 1: ms

Set value of OLOO36 is handled as the linear acceleration time constant required to reach rated speed from zero
using linear acceleration. Set value of OLCIO38 is handled as the linear deceleration time constant required to
reach zero from the rated speed using linear deceleration.

A
(%)
(100%) f-oeeseemisgm = — = s mmmmmmmmmmem oo
’: N
1 oy
/7 (I
ro Y
/ 1 i \
/ 1 1 \
/ ! » H \
1 g 1
: : > >
Ol D
Straight Line Straight Line i ®
Acceleration Time Deceleration Time
Constant (OLOO36) Constant (OLOO38)
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6.1.7 Acceleration/Deceleration Filter Settings

6.1.7 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 table below shows the applicable filter for each motion command.

Exponential Moving
Motion Command Accel/Decel | Average Fil- Description
Filter ter

POSING Applicable | Applicable "\l"/l]laeL f('l)ltaelr1 dce;n}{lg continuously used for a motion command other than
EX_POSING Applicable | Applicable | Same as the above

ZRET N/A N/A -

INTERPOLATE Applicable | Applicable "\l"/kllaeL fg)h:rrl (;:aTnRtg continuously used for a motion command other than
ENDOF_INTERPOLATE | Applicable | Applicable | Same as the above

LATCH Applicable | Applicable | Same as the above

FEED Applicable | Applicable | Same as the above

STEP Applicable | Applicable | Same as the above

VELO Applicable | Applicable | The filter can be continuously used for only a motion command VELO.
TRQ Applicable N/A gzgggi (("ll;(l)lrt(ilrleT i;eie(r;lrsetalnstt)-.order Lag Filter) is used instead of
PHASE N/A N/A -

The parameters related to the acceleration/deceleration filter settings are listed in the following table.

Parameter No. s Default
Parameter Type (Register No.) Name Description Value
Set the acceleration/deceleration filter type.
ownonoos Filter Type 0: Filter none 0
Bits 8 to B Selection 1: Exponential acceleration/deceleration filter
2: Moving average filter
Torque
Reference Set the primary lag filter for the torque/thrust reference and
. . ownoOodor i 0
Motion Setting 1st-order Lag | the torque/thrust limit.
Parameters Filter
Sets the acceleration/deceleration filter time constant for a
command other than Torque/Thrust Reference (TRQ)
OWOLI3A Filter Time ¢+ Always mak.e sure that pglsg distribution has been 0
Constant completed (i.e., that monitoring parameter
IWOOOC, bit 0 is set to 1) before changing the time
constant.

a Motion Parameter Setting Examples
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6.1 Example Setting of Motion Parameters for the Machine

6.1.7 Acceleration/Deceleration Filter Settings

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

Filter Type

ownamnos, bits 8to B =0

ownnoos, bits8to B =1

ownmnos, bits 8to B = 2

between OWOO3A, OLOO36, and
oLonOo3s

(No filter) (Exponential acceleration/deceleration filter) (Moving average filter)
No Acceleration/ i
Deceleration I
—_— I
oLOO36 =0 |
oLOO38 =0 ) PN
*Step input *Curvature depends on OWOI3A ownOosA OwWDHD3A
ownOnosA
i i
I 1
I 1
With Acceleration/ : i |
Deceleration ! | !
e—] le—] le—l le—!
oLOO36 oLOnOo3s oLOO36 oLOo3s (0)\im[m[Y\
Curvature depends on relationship oLOoO3e oLooss




6.1 Example Setting of Motion Parameters for the Machine

6.1.8 Linear Scale Pitch and Rated Motor Speed

6.1.8 Linear Scale Pitch and Rated Motor Speed

When using a linear motor, set the number of digits below decimal point (fixed parameter No. 5), the linear scale pitch
(fixed parameter No. 6), the rated motor speed (fixed parameter No. 34), and the number of pulses per linear scale pitch
(fixed parameter No. 36) according to the linear motor specifications.

Setting Example 1

The following tables give setting examples for these linear motor, linear scale, and SERVOPACK specifications.

B Linear Motor Specifications
» Rated motor speed 1 1.5 (m/s)

B Linear Scale and SERVOPACK Specifications

* Linear scale pitch 120 (um)

* Serial converter resolution: : 256 (division)

+ For SGDM, SGDH, SGDS, SGDV, and SGD7S SERVOPACKS, the set value of SERVOPACK parameter
Pn281 (Encoder Output Resolution) is actually used in place of the serial converter resolution.

* Pn281 (Encoder Output Resolution): 128 (pulses/(scale pitch x 4)

*

Set Pn281 to a value of multiples of 4.

[a] Setting Example when Fixed Parameter No. 4 (Reference Unit Selection) is set to 1: mm

Fixed Parameter Setting Unit Set Value Description
The actual reference unit is determined by settings of this
Reference Unit parameter and the number of digits below decimal point (fixed
No. 4 ; - mm parameter 5).
Selection . . .
When Number of Digits below Decimal Point = 3,
1 reference unit = 0.001 (mm) =1 (um)
Number of Digits When Number of Digits below Decimal Point = 3 or more, the
No. 5 | below Decimal - 3 linear scale pitch 20 (um) can be expressed in an integral num-
Point ber. Therefore, set to 3.
Linear Scale . 1 reference unit = 1 (um) because Number of Digits below Dec-
No. 6 Pitch user units (um) 20 imal Point = 3. Therefore, set to 20 (Lm)
No. 34 | Rated Speed 0.1 mis 15 Set to 1.5: Tl}e value of linear motor rated speed 1.5 (m/s) con-
verted in units of 0.1 m/s.
Number of Set to the result of division: Pn281 (Encoder Output Resoluti
No. 35 Pulses per pulse/ linear " 464 o the result of division: Pn281 (Encoder Output Resolution)
: Linear Scale scale pitch .
Pitch (In this example, 128 + 4 = 32)

[b] Setting Example when Fixed Parameter No. 4 (Reference Unit Selection) is set to 0: pulse

Fixed Parameter Setting Unit Set Value Description
No. 4 Reference Unit |
o Selection B puise h
Number of Digits . .. . " "
No.5 | below Decimal _ _ '[Tjhl'S parameter is invalid when "pulse" is selected for Reference
Point nit.
Linear Scale When "pulse" is selected for Reference Unit, the setting unit of
No. 6 . um 256 . . I
Pitch this parameter is fixed to "um". Therefore, set to 20.
No. 34 | Rated Speed 0.1 mis 15 Set to }5: The value of linear motor rated speed 1.5 (m/s) con-
verted in units of 0.1 m/s.
Number of Set to the result of division: Pn281 (Encoder Output Resolution)
No. 36 Pulses per pulse/ linear ) .e4 o the result of division: Pn! ncoder Output Resolution
' Linear Scale i -
Pitch scale pitch (In this example, 128 = 4 = 32)

a Motion Parameter Setting Examples
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6.1 Example Setting of Motion Parameters for the Machine

6.1.8 Linear Scale Pitch and Rated Motor Speed

(2) Setting Example 2
The following tables give setting examples for these linear motor, linear scale, and SERVOPACK specifications.
B Linear Motor Specifications

» Rated motor speed : 1.5 (m/s)

B Linear Scale and SERVOPACK Specifications

* Linear scale pitch :25.6 (Um)
+ Serial converter resolution : 256 (division)

+ For SGDM, SGDH, SGDS, SGDV, and SGD7S SERVOPACKS, the set value of SERVOPACK parameter
Pn281 (Encoder Output Resolution) is actually used in place of the serial converter resolution.

» Pn281 (Encoder Output Resolution): 8 (pulses/(scale pitch x 4)

+ Set Pn281 to a value of multiples of 4.

[a] Setting Example when Fixed Parameter No. 4 (Reference Unit Selection) is Set to 1: mm

6-16

Fixed Parameter Setting Unit Set Value Description
The actual reference unit is determined by settings of this
Reference Unit parameter and the number of digits below decimal point (fixed
No. 4 : - mm parameter 5).
Selection . . .
When Number of Digits below Decimal Point = 4,
1 reference unit = 0.0001 (mm) = 0.1 (um)
Number of Digits When Number of Digits below Decimal Point = 4 or more, the
No. 5 | below Decimal - 4 linear scale pitch 25.6 (um) can be expressed in an integral num-
Point ber. Therefore, set to 4.
No. 6 Linear Scale user units 256 1 reference unit = 0.1 (um) because Number of Digits below
’ Pitch (0.1 um) Decimal Point = 4. Therefore, set to 256 (0.1 um)
No. 34 | Rated Speed 0.1 mis 15 Set to 1.5: The value of linear motor rated speed 1.5 (m/s) con-
verted in units of 0.1 m/s.
Number of Set to the result of division: Pn281 (Encoder Output Resoluti
No. 36 Pulses per pulse/ linear ) .e4 o the result of division: Pn281 (Encoder Output Resolution)
: Linear Scale scale pitch Y
Pitch (In this example, 8 + 4 =2)

[ b] Setting Example when Fixed Parameter No. 4 (Reference Unit Selection) is Set to 0: pulse

Fixed Parameter Setting Unit Set Value Description
Reference Unit
No. 4| selection - pulse B
Number of Digits . L " e
No.5 | below Decimal _ _ [Fl;h{s parameter is invalid when "pulse" is selected for Reference
Point nit.
When "pulse" is selected for Reference Unit, the setting unit of
this parameter is fixed to "um". However, the linear scale pitch
Linear Scale i i in this set-
No. 6 : um 256 2'5.6 (um) cannot be expressed in an integral number in this set
Pitch ting unit.
Therefore, adjust the linear scale pitch by multiplying by 10 and
set to the result of multiplication: 256.
The value of the linear motor rated speed 1.5 (m/s) converted in
0.1 m/s is 15. However, the actual linear scale pitch multiplied
Rated Speed ’
No. 34 P 0-1m/s 150 by 10 is set for Linear Scale Pitch. To keep equivalence, set to
the value of the actual rated speed multiplied by 10: 150.
Number of o .
. Set to the result of division: Pn281 (Encoder Output Resolution)
Pulses per pulse/ linear
No. 36 | | . . 2 +4
Linear Scale scale pitch .
Pitch (In this example, 8 +4 =2)
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7.1 Motion Commands

7.1.1 Motion Command Table

7.1 Motion Commands

7.1.1 Motion Command Table

The SVA-01 Module supports the following motion commands provided for the MP2000 series Machine Controllers.
Refer to Reference Page in the Table for details on each motion command.

Command Command Name Description Reference
Code Page
0 NOP No command - -

Positions to the specified position using the specified
1 POSING Positioning acceleration/deceleration time constants and the specified 7-3
speed.
Positions by moving the external positioning travel dis-
2 EX_POSING External Positioning tance from the point an external positioning signal was 7-9
input when already performing a positioning operation.
Returns to the zero point in the machine coordinate sys-
3 ZRET Zero Point Return tem. When using an incremental encoder, there are 17 dif- 7-15
ferent zero point return methods that can be used.
: Performs interpolation feeding using positioning data dis- 3
4 INTERPOLATE Interpolation tributed consecutively from the CPU Module. 7-57
6 LATCH Latch Memorizf:s the current p0§ition when the_ latch signal is 7.60
input during an interpolation feed operation.
7 FEED JOG Operation Move§ the a)fis at the speciﬁgd speed in the specified 7.63
direction until the command is canceled.
8 STEP STEP Operation P_ositipns the speciﬁ;d travel distance in the specified 7.67
direction at the specified speed.
: : Sets the zero point in the machine coordinate system and
9 ZSET Zero Point Setting enables the software limit function. -1
23 VELO Speed Reference Operates with speed control mode. 7-73
24 TRQ Torque Reference Operates with torque control mode. 7-77
25 PHASE Phase Reference Operates with phase control mode. 7-81




7.2 Motion Command Details

7.2.1 Positioning (POSING)

7.2 Motion Command Details

The following describes the procedure for executing motion commands.

7.2.1 Positioning (POSING)

The POSING command positions the axis to the target position using the specified target position and speed. Parame-
ters 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. 1LO0O04 is 0.
The Servo ON condition. IW0oo, bit 1 is ON.
Motion command execution has been completed.* W08 is 0 and IWOMO09, bit 0 is OFF.

* This condition is a basic execution condition. Refer to Chapter 8 Switching Commands during Execution on
page 8-1 when changing the command that is being executed to a POSING command.

2. Set the following motion setting parameters.

Speed Reference Setting: OLOO 10
Filter Type Selection: OWO03, bits 8 to B

¢+ The speed reference can be changed during operation.
¢+ An override of between 0% to 327.67% can be set for the speed reference.

3. SetOWOMOO08 to 1 to execute the POSING motion command.

+ When the bit 5 of OWLILI09 (Position Reference Type) is set to 1 (Absolute Mode), set the parameter
OLO0O1C (Position Reference Setting) before or at the same scan timing as sending the POSING command.

4. Set the target position (OLOO1C).

Positioning will start. IWCOO08 will be 1 during the positioning.
IWOOOC, bit 3 will turn ON when the axis approaches the target position.
IWOOOC, bit 1 will turn ON when the axis reaches the target position and the positioning has been completed.
+ If the Position Reference Type (OWDOMOO09, bit 5) is set for an absolute mode, the target position can be set
before executing the command.
¢+ The target position can be changed during operation.
+ When the target position is changed so that there is not sufficient deceleration distance or after the new target
position has already been passed, the system will first decelerate to a stop and then reposition according to the
new target position.

Motion Commands
N

7-3



7-4

7.2 Motion Command Details

7.2.1 Positioning (POSING)

5. Set OWOMDO08 to 0 to execute the NOP motion command to complete the positioning operation.

. Speed 4
POSING Operation Pattern
100 (%) Rated Speed
) ] e e e N
/’ A
,', Speed Reference]
! Setting
! (oLomo10)
Position Reference Setting
(oLoo1c)
0 >
¢ > ¢ > Time
Acceleration Time Constant Deceleration Time Constant
(oLOO36) (oLOm38) H
X |
NEAR Position —— I—-—.'
(wodoc, vit3)' i '
Discharging Completed '—-
(wogoc, bito) ' T : !
Positioning Completed-—| [
(wgdooc, bit 1) ' * !

B Terminology: Command execution

When a command code is stored in the motion command register (OWJ08), execution of the motion command correspond-
ing 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 Holds A Command bit (OWOO09, bit 0) to 1.

* Set the Holds A Command bit (OWODOO09, bit 0) to 1. The axis will decelerate to a stop.
* When the axis has stopped, the Command Hold Completed bit IWOOO09, bit 1) will turn ON.

* Reset the Holds A Command bit (OWDO09, bit 0) to 0. 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 canceled by aborting execution of a
command. A command is aborted by setting the Interrupt A Command bit (OWOO09, bit 1) to 1.
* Set the Interrupt A Command bit (OWOO09, bit 1) to 1. The axis will decelerate to a stop.
» When the axis has stopped, the remain travel will be canceled and the Positioning Completed bit (IWOOOC,
bit 1) will turn ON.
* The positioning will restart if the Interrupt A Command bit (OWOD09, bit 1) is reset to 0 during abort pro-
cessing.
+ This type of operation will also be performed if the motion command is changed to NOP during axis move-
ment.



7.2 Motion Command Details

(4) Related Parameters

[a] Setting Parameters

7.2.1 Positioning (POSING)

Parameter Name Setting
ownooo Turn the power to the Servomotor ON and OFF.
Bit 0 Servo ON 1: Power ON to Servomotor, 0: Power OFF to Servomotor
Set this bit to 1 before setting the Motion Command (OWOO08) to 1.
ownOao3 | Function Setting 1 Set the speed unit, acceleration/deceleration unit, and filter type.
The positioning starts when this parameter is set to 1.
ownoos | Motion Command The operation will be canceled if this parameter is set to 0 during POSING command
execution.
ownoos The axis will decelerate to a stop if this bit is set to 1 during POSING command execu-
Bit 0 Holds A Command tion.
The positioning will restart if this bit is reset to 0 when a command is being held.
The axis will decelerate to a stop if this bit is set to 1 during POSING command execu-
O.WDDOQ Interrupt A Command tion. o . .
Bit 1 When this bit is reset to 0 after decelerating to a stop, the operation depends on the set-
ting of the Position Reference Type (OWOOO09, bit 5).
ownoos Position Reference Select the type of pqsition reference.
Bit 5 Type 0: Incremental addition mode, 1: Absolute mode
Set this bit before setting the Motion Command (OWOO08) to 1.
Specify the speed for the positioning.
Speed Reference
oLoo10 SZtting This setting can be changed during operation. The unit depends on the Function Setting
1 setting (OWDOOO03, bits 0 to 3).
This parameter allows the positioning speed to be changed without changing the Speed
Reference Setting (OLOMO10). Set the speed as a percentage of the Speed Reference
ownn18 | Override Setting. This setting can be changed during operation.
Setting range: 0 to 32767 (0% to 327.67%) Setting unit: 1 =0.01%
Example: Setting for 50%: 5000
- Set the target position for positioning. This setting can be changed during operation.
Position Reference
oLOO1cC Setting The meaning of the setting depends on the status of the Position Reference Type bit
(oOwnaaoo, bit 5).
Width of Positioning . . . . .
oLOO1E Completion Set the width in which to turn ON the Positioning Completed bit IWODOOC, bit 1).
. Set the range in which the NEAR Position bit IWODOOC, bit 3) will turn ON. The
NEAR Signal Output >
oLOO20 Width 9 P NEAR Position bit will turn ON when the absolute value of the difference between the
reference position and the feedback position is less than the value set here.
Straight Line
Acceleration/
oLO0O36 Acceleration Time Set the rate of acceleration or acceleration time constant for positioning.
Constant
Straight Line
Deceleration/
oLOO38 Deceleration Time Set the rate of deceleration or deceleration time constant for positioning.
Constant
Set the acceleration/deceleration filter time constant. Exponential acceleration/decelera-
tion or a moving average filter can be selected in the Function Setting 1 bit (OWOOO03,
OwOO3A | Filter Time Constant | bits 8 to B).
Change the setting only after pulse distribution has been completed for the command
IwOOOC, bit 0 is ON).

B Terminology: Pulse distribution

Pulse distribution transfers reference values from the Machine Controller registers to the SERVOPACK registers every scan.
Used in describing motion command operation.

Motion Commands
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7.2 Motion Command Details

7.2.1 Positioning (POSING)

[ b ] Monitoring Parameters

Parameter Name Monitor Contents

IwOOO00 | Running Indicates the Servo ON status.

Bit 1 (At Servo ON) ON: Power supplied to Servomotor, OFF: Power not supplied to Servomotor

ILO0O02 | Warning Stores the most current warning.

ILOO04 | Alarm Stores the most current alarm.

Wooos Motion Command | Indicates the motion command that is being executed.

Response Code The response code is 1 during POSING command execution.

Iwa0oo9 | Command Turns ON when abort processing is being performed for POSING command.

Bit 0 Execution Flag Turns OFF when abort processing has been completed.

IWO0Oo09 | Command Hold Turns ON when a deceleration to a stop has been completed as the result of setting the Holds

Bit1 Completed A Command bit (OWEOOO09, bit 0) to 1 during POSING command execution.

IWODO09 | Command Error ?}ims QN igla(ril errlor occurs duringf lIJQSING.comeand g};e;cutilon. ) ¥

Bit 3 Completed Status e axis will decelerate to a stop if it is moving. Turns when another command is exe-

cuted.

WO09 Command Always OFF for POSING command.

Bit 8 Execution Use the Positioning Completed bit IWODOOC, bit 1) to confirm completion of this com-

Completed mand.

IwWOOO0C | Discharging Turns ON when pulse distribution has been completed for the move command.

Bit 0 Completed Turns OFF during execution of the move command.

IwWOOO0C | Positioning Turns ON when pulse distribution has been completed and the current position is within the

Bit 1 Completed Width of Positioning Completion. OFF in all other cases.

The operation depends on the setting of the NEAR Signal Output Width (setting parameter
OLOO20).
OLOO20 = 0:Turns ON when pulse distribution has been completed (DEN = ON). Other-

IWD aocC NEAR Position wise, it turns OFF.

Bit 3 OLOO20 # 0:Turns ON when the absolute value of the difference between MPOS
(ILOO12) and APOS (ILODO16) is less than the NEAR Position Setting
even if pulse distribution has not been completed.

OFF in all other cases.

(5) Timing Charts

[a] Normal Execution

|

OWCICI08 = 1 (POSING) | L
IWLCICI08 = 1 (POSING) ﬁJ al
IWEDIO09, bit 0 (BUSY) ;! B
IWEICI09, bit 3 (FAIL) i E
IWEICI09, bit 8 (COMPLETE) -+t b
IWOOoC, bit 0 (DEN) — |7
WEICIOC, bit 1 (POSCOMP) — i —
> ]

d »> ¢
1 scan Undefined length of time



7.2 Motion Command Details

[ b] Execution when Aborted

T ! >

owooos = 1 (POSING) — _| L
OWOmo9, bit 1 (ABORT) ; L
IWOOO08 = 1 (POSING) | | ; H
W09, bit 0 (BUSY) : i
W09, bit 3 (FAIL)
W09, bit 8 (COMPLETE) .
IWOIEIOC, bit O (DEN) H —
IwOOoc, bit 1 (POSCOMP) —

> >

1 scan Undefined length of time

[ c] Execution when Aborting by Changing the Command

ownooos = 1 (POSING) _]

IWO08 = 1 (POSING) i
IWOID09, bit 0 (BUSY) '

1Wwmaog, bit 3 (FAIL) '

1WwOmao9, bit 8 (COMPLETE) "1~

IWwO0OoC, bit 0 (DEN)

IWEIDOC, bit 1 (POSCOMP) _i

IR
1 scan

[d] Command Hold

R
Undefined length of time

v

OWO08 = 1 (POSING)
OwWOmo9, bit 0 (HOLD)

%

w0008 = 1 (POSING) B
IWwog, bit 0 (BUSY)

IWODO9, bit 1 (HOLDL)

-

1WwOmao9, bit 3 (FAIL)

IWOOC, bit 0 (DEN)

IWOD09, bit 8 (COMPLETE)--+
IWwOOoc, bit 1 (POSCOMP) :

> e
Undefined length of time

7.2.1 Positioning (POSING)

Motion Commands
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7.2 Motion Command Details

7.2.1 Positioning (POSING)

[ e] Execution when an Alarm Occurs

owOmos = 1 (POSING)
IWOOO08 = 1 (POSING)
IWODO9, bit 0 (BUSY)
IWOIDO9, bit 3 (FAIL)

IwOmoo9, bit 8 (COMPLETE) --t-

IwOOO0C, bit 0 (DEN)

IwOaoc, bit 1 (POSCOMP) _.

Alarm

T . >

B s

a DR

- L

[

>« > 4

1 scan Undefined length of time

—




7.2 Motion Command Details

7.2.2 External Positioning (EX_POSING)

The EX 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.

7.2.2 External Positioning (EX_POSING)

If the external positioning signal turns ON during axis movement, the axis will move the distance specified for the

External Positioning Move Distance from the point at which the external positioning signal turned ON, and then stop.

If the external positioning signal does not turn ON, positioning will be completed to the original target position.

(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.

ILOO04 is 0.

2

The Servo ON condition.

waaoo, bit 1 is ON.

3

Motion command execution has been completed.*

IWO0o8 is 0 and IWO09, bit 0 is OFF.

* This condition is a basic execution condition. Refer to Chapter 8 Switching Commands during Execution on
page 8-1 when changing the command that is being executed to an EX_POSING command.

2. Set the following motion setting parameters.

External Positioning Final Travel Distance: OLCO46
External Positioning Signal Setting: OWO04
Speed Reference Setting: OLOO10
Filter Type Selection: OWLIO03, bits § to B
Position Reference Setting: OLOO1C

+ The Speed Reference can be changed during operation.

+ An override of between 0% to 327.67% can be set for the speed reference.
¢+ Alatch zone can be set.

3. Set OWLOO8 to 2 to execute the EX_POSING motion command to use the preceding settings in the
same scan.

4. Turn ON the external positioning signal.

The axis will move for the External Positioning Final Travel Distance and decelerate to a stop.
IWOO09, bit 8 will turn ON when the axis stops and external positioning has been completed.

5. Set OWOOO08 to 0 to execute the NOP motion command to complete the external positioning opera-

tion.

EX_POSING Operation Pattern

Speed

100(%)

0

Acceleration Time Constant
(0OLOO36)

External input signal
EXT (pin No. 36) or

ZERO (pin No. 18) or

Phase-C signal

NEAR Position
(woooc, bit 3) '
Discharging Completed
(IWODOC, bit 0) '
Positioning Completed 1
(lwoooc, bit 1)

Rated Speed

ISpeed Reference]
Setting
(0LOO70)
T

\
N
AN
\
AN
\
External Positioning
Final Travel Distance
| (OLOO46)
>

¢ > Time

Deceleration Time Constant
(oLOO38)

e —

1

|
|

Motion Commands
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7.2 Motion Command Details

7.2.2 External Positioning (EX_POSING)

When the sign of the External Positioning Final Travel Distance is opposite to the direction of positioning to the
target position, the axis will be decelerated to a stop and then starts moving in the reverse direction as illustrated

below.
Speed Reference Setting
(oLono10) _
N-OT P-OT
(DI_4) (DI_3)
[ 1 [ 1

External Positioning
Final Travel Distance
(OLOO46)

<External Input Signal>
EXT (pin No. 36) or
ZERO (pin No. 18) or
Phase-C signal

While the latch zone setting is enabled, any external input signal out of the latch enabled zone is ignored.
In this case, the position is latched when the first external signal is input in the latch enabled zone, and the axis
moves from this latched position for the external positioning move distance for positioning.

Latch enabled zone

Speed Reference Setting i<—>
(oLOO10)

1
1
1
1
[ !
Ll T

Externali Positionin

N-OT Final Trabel Distance P-OT
(DI_4) (OL0O00I46) (DL3)
[ 1 [ 1

<External Input Signal>

EXT (pin No. 36) or [ ] [ ] [ ]
ZERO (pin No. 18) or
Phase-C signal

=

Latch Zone Lower Limit Setting (OLOO2A) Latch Zone Upper Limit Setting (OLOO2C)

(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 Holds A Command bit (OWOO09, bit 0) to 1.
* Set the Holds A Command bit (OWDODOO09, bit 0) to 1. The axis will decelerate to a stop.
* When the axis has stopped, the Command Hold Completed bit IWOO09, bit 1) will turn ON.
* Reset the Holds A Command bit (OWOOO09, bit 0) to 0.
The command hold status will be cleared and the remaining portion of the operation will be restarted.

(3) Aborting

Axis travel can be stopped during command execution and the remaining travel canceled by aborting execution of a
command. A command is aborted by setting the Interrupt A Command bit (OWOO09, bit 1) to 1.
* Set the Interrupt A Command bit (OWOO09, bit 1) to 1. The axis will decelerate to a stop.
» When the axis has stopped, the remain travel will be canceled and the Positioning Completed bit (IWOOOC,
bit 1) will turn ON.
* The positioning will restart if the Interrupt A Command bit (OWODOO09, bit 1) is reset to 0 during abort pro-
cessing.
+ This type of operation will also be performed if the motion command is changed to NOP during axis move-
ment.



7.2 Motion Command Details

[a]

Related Parameters

Setting Parameters

7.2.2 External Positioning (EX_POSING)

Parameter Name Setting
oOWLoIooo Turn the power to the Servomotor ON and OFF.
Bit 0 Servo ON 1: Power ON to Servomotor, 0: Power OFF to Servomotor
Set this bit to 1 before setting the Motion Command (OWOOO08) to 2.
ownaOnao3 | Function Setting 1 Set the speed unit, acceleration/deceleration unit, and filter type.

Set the external positioning signal.

Oowamnao4 | Function Setting 2 .
0: EXT (DI_5), 1: ZERO (DI_2), 2: Phase-C pulse signal
The positioning starts when this parameter is set to 2.
ownOodos | Motion Command The operation will be canceled if this parameter is set to 0 during EX POSING com-
mand execution.
The axis will decelerate to a stop if this bit is set to 1 during execution of EX POSING
ownooo9 ) -
Bit 0 Holds A Command command execution.
The positioning will restart if this bit is reset to 0 when a command is being held.
OWDDOQ Interrupt A Command The axis will decelerate to a stop if this bit is set to 1 during EX_POSING command
Bit 1 execution.
Enable or disable the area where the external positioning signal is valid.
ownno9 | Latch Zone Effective If the latch zone is enabled, the external positioning signal will be ignored if it is input
Bit 4 Selection outside of the latch zone.
0: Disable, 1: Enable
ownooo 3 Select the type of po‘sition reference.
Bit 5 Position Reference Type | 0: Incremental addition mode, 1: Absolute mode
Set this bit before setting the Motion Command (OWOOO08) to 2.
Specify the speed for the positioning.
Speed Reference
oLOo10 SZ tting This setting can be changed during operation. The unit depends on the Function Set-
ting 1 setting (OWOOO03, bits 0 to 3).
This parameter allows the positioning speed to be changed without changing the Speed
Reference Setting (OLOO10).
owan18 | Override Set the speed as a percentage of the Speed Reference Setting. This setting can be
changed during operation.
Setting range: 0 to 32767 (0% to 327.67%) Setting unit: 1 =0.01%
o Set the target position for positioning.
Position Reference Set-
oLOO1C fing The meaning of the setting depends on the status of the Position Reference Type bit
(ownaanoo, bit 5).
Width of Positionin
oLOO1E Completion 9 Set the width in which to turn ON the Positioning Completed bit IWODOOC, bit 1).
NEAR Signal Output Set the range in V\{hlch the NEAR Position bit ITWODOOC, bit 3) .w111 turn ON. The
oLOO20 Width NEAR Position bit will turn ON when the absolute value of the difference between the
reference position and the feedback position is less than the value set here.
oLOO2A Latch Zone Lower Limit S.et the'boundary i.n the negative direction of the area in which the external positioning
signal is to be valid.
oLOO2c Latch Zone Upper Limit S.et the' boundary in the positive direction of the area in which the external positioning
signal is to be valid.
Straight Line
Acceleration/ . o o
oLO0o36 Acceleration Time Set the rate of acceleration or acceleration time constant for positioning.
Constant
Straight Line
Deceleration/
oLOOss Deceleration Time Set the rate of deceleration or deceleration time constant for positioning.
Constant
Set the acceleration/deceleration filter time constant. Exponential acceleration/decel-
OWOO3A | Filter Time Constant eration or a moving average filter can be? selfected in OWODOO03, bits 8 to B.
Change the setting only after pulse distribution has been completed for the command
IwWOOOC, bit 0 is ON).
External Positionin
oLO0O46 9 Set the moving amount after the external positioning signal is input.

Final Travel Distance

Motion Commands
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7.2 Motion Command Details

7.2.2 External Positioning (EX_POSING)

[ b ] Monitoring Parameters

Parameter Name Monitor Contents

IwOOO00 | Running Indicates the Servo ON status.

Bit 1 (At Servo ON) ON: Power supplied to Servomotor, OFF: Power not supplied to Servomotor

ILOO02 Warning Stores the most current warning.

ILOO04 Alarm Stores the most current alarm.

WOoos Motion Command | Indicates the motion command that is being executed.

Response Code The response code is 2 during EX_POSING command execution.

IwWO0Oo09 | Command Turns ON during EX POSING command execution.

Bit 0 Execution Flag Turns OFF when command execution has been completed.

IWOD09 | Command Hold Turns ON whep a deceleration Fo a stop has' been completed as the result of set.tmg the Holds

. A Command bit (OWODOO09, bit 1) to 1 during EX POSING command execution (IWOC08

Bit 1 Completed ~2)

IWODO09 | Command Error ;Ems QN igla(ril errlor occurs duringf I.E).(iPOS.ING Tcomm(z)l;(; ex}e]:cution.h Ny

Bit 3 Completed Status e axis will decelerate to a stop if it is moving. Turns when another command is exe-

cuted.

womog | Command .

Bit 8 Execution Turns ON when EX_POSING command execution has been completed.

Completed

IwOOoC | Discharging Turns ON when pulse distribution has been completed for the move command.

Bit 0 Completed Turns OFF during execution of a move command.

IwOOO0C | Positioning Turns ON when pulse distribution has been completed and the current position is within the

Bit 1 Completed Positioning Completed Width. OFF in all other cases.

\WEIOoC Turns OFF when a new latch command is executed and turns ON when the latch has been

Bit 2 Latch Completed | completed. The latched position is stored as the Machine Coordinate System Latch Position

(monitoring parameter ILCIO18).
The operation depends on the setting of the NEAR Signal Output Width (setting parameter
oLOm20).

OLOO20 = 0:Turns ON when pulse distribution has been completed (DEN = ON). Other-

|WD aocC NEAR Position wise, it turns OFF. .

Bit 3 OLOO20 # 0:Turns ON when the absolute value of the difference between MPOS
(ILOO12) and APOS (ILODO16) is less than the NEAR Position Setting
even if pulse distribution has not been completed.

OFF in all other cases.
Machine S h ion in th hi di hen the latch sienal d

ILOO18 Coordinate System Ot;res the current position in the machine coordinate system when the latch signal turne

Latch Position )
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7.2.2 External Positioning (EX_POSING)

(5) Timing Charts

[a] Normal Execution

This position is stored. (ILOOO18)

/ Travel distance

LI T
OWLIDI08 = 2 (EX_POSING)_| 1
IWEID08 = 2 (EX_POSING) __ | , al
IWOD09, bit 0 (BUSY) | | : B
IWLIEI09, bit 3 (FAIL) i i
IWOD09, bit 8 (COMPLETE)--t-i e
IWOLDIOC, bit 0 (DEN) — | I
IWDDOG, bit 1 (POSCOMP) —. : —
Latch signal > E .
(EXT (DI_5), ZERO (DI_2), 1 scan Undefined length of time
or Phase-C pulse signal)
IWODOC, bit 2 I

(LCOMP: Latch Completed)
[ b] Execution when Aborted

T i >
owOmos = 2 (EX_POSING) _| (-
OWDID09, bit 1 (ABORT)  _| L
IWOCIO08 = 2 (EX_POSING) _! | L
IWEICI09, bit 0 (BUSY) _ |
IWEICI09, bit 3 (FAIL) | :
IWCIEI09, bit 8 (COMPLETE) T} —
IWCIEIOC, bit 0 (DEN) — —
IWDIDOG, bit 1 (POSCOMP) —— —

> >
1 scan Undefined length of time

[c] Execution when Aborting by Changing the Command

v

LI
OWDIOI08 = 2 (EX_POSING) _| :
IWODO8 = 2 (EX_POSING) _| | L
IWOOO09, bit 0 (BUSY)
IWDII09, bit 3 (FAIL) :

Iwmao9, bit 8 (COMPLETE) —

IWODOo0C, bit 0 (DEN) —  —
IwOnaoc, bit 1 (POSCOMP) —— . i—
> - > e
1 scan Undefined length of time

Motion Commands
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7.2.2 External Positioning (EX_POSING)

[d] Execution when an Alarm Occurs

OWOIC08 = 2 (EX_POSING) _|
IWOOO08 = 2 (EX_POSING)
IWOIEI09, bit 0 (BUSY)

IWIIEI09, bit 3 (FAIL) x
IWOICI09, bit 8 (COMPLETE) —
IWOIEOC, bit 0 (DEN) —-

//
IwOaoc, bit 1 (POSCOMP) _:_i \\ 1

> e
1 scan Undefined length of time
Alarm
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7.2.3 Zero Point Return (ZRET)

7.2.3 Zero Point Return (ZRET)

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

The operation to detect the position of the zero point is different between an absolute encoder and an incremental
encoder.

With an absolute encoder, positioning is performed to the zero point of the machine coordinate system, the machine
coordinate system is constructed using the zero point as the value set for OLOO48 (Zero Point Position in Machine
Coordinate System Offset), and then the command execution is completed.

+ When using an absolute encoder, use POSING (positioning) command instead of ZRET (zero point return) com-
mand unless ZRET command is absolutely necessary.
With an incremental encoder, there are 17 different methods (see below) that can be performed for the zero point return

operation.

Selecting the Zero Point Return Method (with an Incremental Encoder)

When an incremental encoder is selected for the Encoder Selection by fixed parameter No. 30 to 0, the coordinate sys-
tem data will be lost when the power supply is turned OFF. This command must be executed when the power supply is
turned ON again to establish a new coordinate system.

The following table lists the 17 zero point return methods that are supported by the MP2000 Series Machine Controller.
Select the best method for the machine according to the setting parameters. Refer to the page in the Table for additional

command information.

Setting Reference
Parameter Name Method Signal Meaning Page
ownoosc 9

Applies a 3-step deceleration method
0 DEC1 + Phase-C | using the deceleration limit switch and | DEC1 signal: DI_5 or OWOIOS, bit 8 7-21
phase-C pulse.
1 ZERO signal Uses the ZERO signal. ZERO signal: DI 2 7-22
DEC1 + ZERO Applies a 3-step deceleration method | oy G o1 b s or OWEITIOS, bit 8
2 signals using the deceleration limit switch and ZERO signal: DI 2 7-23
ZERO signal. ghal: DL
3 Phase-C Uses the phase-C pulse. - 7-24
4 DEC2 + ZERO Ifsisa lﬂ;e ?}Tcilerrlatl?nnl;rlnznssvgéggsi) _ | DEC2 signal: DI_5 or OWILIOS, bit 8 2.5
signals S18 s the zone sigha’, €| ZERO signal: DI 2
nal as the zero point signal. -
Uses the deceleration limit switch (LS) | DECI signal: DI_5 or OWOO05, bit 8
5 DEC1 + LMT + signal and two limit signals (LMT) for Reverse LMT signal: OWDOOO05, bit 9 7.98
ZERO signals zero point return as the zone signals, and | Forward LMT signal: OWODOO03, bit 10
ZERO signal as the zero point signal. ZERO signal: DI_2
Uses the deceleration limit switch (LS)
DEC2 + Phase-C
6 signals signal as the zone signal, and the phase- | DEC2 signal: DI _5 or OWOO05, bit 8 7-34
C signal as the zero point signal.
Uses the deceleration limit switch (LS)
DECA + LMT + signal and two limit signals (LMT) for DECI signal: DI_5 or OWODOO03, bit 8
7 Phase-C signals zero point return as the zone signals, and | Reverse LMT signal: OWOO05, bit 9 7-37
the phase-C signal as the zero point sig- | Forward LMT signal: OWODOO03, bit 10
nal.
P-OT: DI 3
C pulse Onl - = -
1 pu y Uses only the phase-C pulse. N-OT: DI 4 7-43
12 P-OT & C pulse Uses the positive overtravel signal and P-OT- DI 3 7.44
phase-C pulse. -
P-OT: DI 3
13 P-OT Only Uses only the positive overtravel signal. | This method must not be used if repeat 7-45
accuracy is required.
. P-OT: DI _3,N-OT: DI 4
Home LS & C pulse - il - -
14 p Uses the home signal and phase-C pulse. HOME: DI 2 7-47
P-OT: DI 3, N-OT: DI 4
Home LS Onl i - - -
15 y Uses only the home signal. HOME: DI 2 7-49

Motion Commands
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7.2.3 Zero Point Return (ZRET)

Setting Reference
Parameter Name Method Signal Meaning Page
ownonOsc g

16 N-OT & C pulse Uses the negative overtravel signal and N-OT: DI 4 7.51

phase-C pulse.

N-OT: DI 4

17 N-OT Only Uses only the negative overtravel signal. | This method must not be used if repeat 7-52
accuracy is required.

18 | INPUT & C pulse gslzithe INPUT signal and phase-C | \ipyyr: owmmos, bit B 7-53
INPUT: OWOOO05, bit B.

19 INPUT Only Uses only the INPUT signal. This method must not be used if repeat 7-55
accuracy is required.

(2) Signals Used for Zero Point Return

The following table shows the details on the signals used for zero point return operation.

7-16

Signal Polarity Latch Zero Point Return
9 Signal Allocation Inversion ) Description Methods (OWOO3C)
Name . Function )
Function That Use the Signal
Phase-C 5 - 6 pin (Differen- Valid *1 Valid Us.ed as the zero point signal for zero 0,3,6,7,11,12, 14,
tial input) point return 16, and 18
ZERO Valid Us.ed as the zero point signal for zero 1,24, and 5
point return
General-purpose % Used as the deceleration limit switch
DI 2 (pin No. 18) Valid (LS) signal for zero point return 14
HOME LS - Valid
Used as the zero point signal for zero 15
point return
Used as the deceleration limit switch
. . 12
G i (LS) signal for zero point return.
eneral-purpose . .
P-OT DI 3 (pir?l\?()) 14) Invalid Invalid Used as the deceleration limit switch
- ' (LS) signal and the zero point signal for | 13
zero point return.
Used as the deceleration limit switch
. . 16
G I (LS) signal for zero point return.
eneral-purpose . .
N-OT DI 4 (piII: Nl; 13) Invalid Invalid Used as the deceleration limit switch
- ' (LS) signal and the zero point signal for | 17
Zero point return.
DEC1 Invalid Used as the deceleratlop limit switch 0.2.5.and 7
General-purpose (LS) signal for zero point return.
DI_5 (pin No. 36) or Used as the zone signal and the deceler-
DEC2 ownanos, bit 8 Invalid | ation limit switch (LS) signal for zero 4 and 6
Valid*? point return.
Used as the external input signal for the
EXT General.-purpose Valid external pos.itionin.g command. Also _
DI_5 (pin No. 36) used as the input signal for the modal
latch function.
Reverse . ] : -
Owmmos, bit 9 Invalid Invalid Used as the zone signal for zero point Sand 7
LMT return.
Forward . . i i
OWDIDI0S, bit 10 Invalid Invalid Used as the zone signal for zero point S and 7
LMT return.
Used as the deceleration limit switch
(LS) signal for zero point return 18
INPUT owmodos, bit 11 Invalid | Invalid £ PO :
Used as the zero point signal for zero 19
point return.

* 1. The polarity can be inversed by setting the fixed parameter No. 20, bit 1 (C Pulse Input Signal Polar-

ity Selection).

* 2. The polarity can be inversed by setting the fixed parameter No. 1, bit 5 (Deceleration LS Inversion Selection).
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(3)

7.2.3 Zero Point Return (ZRET)

Executing/Operating Procedure

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

No. Execution Conditions Confirmation Method
1 There are no alarms. 1ILO0O04 is 0.
The Servo ON condition. IwO0oo, bit 1 is ON.
Motion command execution has been completed.” IWO0o8 is 0 and IWOO09, bit 0 is OFF.

* This condition is a basic execution condition. Refer to Chapter 8 Switching Commands during Execution on
page 8-1 when changing the command that is being executed to a ZRET command.

2. When an incremental encoder is selected for the Encoder Selection by setting fixed parameter No. 30
to 0, set the zero point return method that will be used in the Zero Point Return Method (motion setting
parameter OWOO3C) as described on the previous page.

¢+ The software limit function will be enabled after the zero point return operation has been completed.

3. Referto 7.2.3(8) Zero Point Return Operation and Parameters on page 7-21 and set the required
parameters.

4. Set OWOOO8 to 3 to execute the ZRET motion command.

The zero point return operation will start. IWOO08 will be 3 during the operation.
IBOOOC, bit5 will turn ON when the axis reaches the zero point and zero point return has been completed.

5. Set OWOMOO8 to 0 to execute the NOP motion command and then complete the zero point return
operation.

Holding

Holding execution is not possible during zero point return operation. The Holds A Command bit (OWO09, bit 0) is
ignored.

Aborting

The zero point return can be canceled by aborting execution of a command. A command is aborted by setting the Inter-
rupt A Command bit (OWOOO09, bit 1) to 1.
* Set the Interrupt A Command bit (OWDODO09, bit 1) to 1. The axis will decelerate to a stop.
* When the axis has stopped, the remain travel will be canceled and the Positioning Completed bit IWOOOC,
bit 1) will turn ON.
« This type of operation will also be performed if the motion command is changed to NOP during axis move-
ment.

Motion Commands
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7.2.3 Zero Point Return (ZRET)

(6) Related Parameters

[ a] Setting Parameters

Parameter Name Setting
ownooo Turns the power to the Servomotor ON and OFF.
Bit 0 Servo ON 1: Power ON to Servomotor, 0: Power OFF to Servomotor
Set this bit to 1 before setting the Motion Command (OWOOO08) to 3.
ownOnOo3 | Function Setting 1 Set the speed unit.
Zero point return operation starts when this parameter is set to 3.
ownnoos | Motion Command The operation will be canceled if this parameter is set to 0 during ZRET command exe-
cution.
ownonoo9 . o e . .
Bit 1 Interrupt A Command The axis will decelerate to a stop if this bit is set to 1 during ZRET command execution.
ownoog B Select the type of p.oisition reference.
Bit 5 Position Reference Type | 0: Incremental addition mode, 1: Absolute mode
Set this bit before setting the Motion Command (OWOO08) to 3.
Straight Line
oLO0O36 Acceleration/Accelera- Set the rate of acceleration or acceleration time constant for positioning.
tion Time Constant
Straight Line
oLanoss Deceleration/Decelera- | Set the rate of deceleration or deceleration time constant for positioning.
tion Time Constant
Width of Starting Point S . . L . .
ownonosb Position Outputg Set the width in which the Zero Point Position bit IWODOOC, bit 4) will turn ON.

[ b ] Monitoring Parameters

Parameter Name Monitor Contents

w000 ; Indicates the Servo ON status.

Bit 1 Running (At Servo ON) ON: Power supplied to Servomotor, OFF: Power not supplied to Servomotor

ILO0O02 Warning Stores the most current warning.

ILOO04 Alarm Stores the most current alarm.

wooos Motion Command Indicates the motion command that is being executed.

Response Code The response code is 3 during ZRET command execution.

W09 Command Execution Turns ON during ZRET command execution.

Bit 0 Flag Turns OFF when command execution has been completed.

w09 Command Hold

Bit 1 Completed Always OFF for ZRET command.

wamoo9e Command Error Turns ON if an error occurs during ZRET command execution.

Bit 3 Completed Status The axis will decelerate to a stop if it is moving. Turns OFF when another command is executed.

woo E i .

Bit 8 09 82$S:Pe% xecution Turns ON when ZRET command execution has been completed.

lwOoOdocC . . Turns ON when pulse distribution has been completed for the move command.

Bit 0 Discharging Completed Turns OFF during execution of a move command.

The operation depends on the setting of the NEAR Signal Output Width (setting parameter
oLanoz0).
OLOO20 = 0: Turns ON when pulse distribution has been completed (DEN = ON). Other-
lwOodocC o wise, it turns OFF.

Bit 3 NEAR Position OLOO20 # 0: Turns ON when the absolute value of the difference between MPOS
(ILOO12) and APOS (ILOMO16) is less than the NEAR Position Setting even
if pulse distribution has not been completed.

OFF in all other cases.

IWOIoC Turns ON if the current position after the zero point return operation has been completed is

Bit 4 Zero Point Position within the Width of Starting Point Position Output from the zero point position. Otherwise, it

turns OFF.

woo Zero Point R .

Bit 5 oc (Se er?ting)m(t) on(it[)l]l;r’[]ed Turns ON when the zero point return has been completed.
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(7) Timing Charts

[a] Normal Execution

OWOOo8 = 3 (ZRET)
IWOICI08 = 3 (ZRET)
IWLIEI09, bit 0 (BUSY)
IWOO09, bit 3 (FAIL)

w309, bit 8 (COMPLETE) -

IWODOC, bit 0 (DEN)
IWEOOC, bit 1 (POSCOMP)

IWOOO0C, bit 5 (ZRNC)

[ b] Execution when Aborted

OWIOI08 = 3 (ZRET)
owWOmo9, bit1 (ABORT)
IWOICI08 = 3 (ZRET)
IWOIEI09, bit 0 (BUSY)
IWOIEI09, bit 3 (FAIL)

1WwOmao9, bit 8 (COMPLETE)
IWwO0OoC, bit 0 (DEN)

IWODOC, bit 1 (POSCOMP)

IWEOOC, bit 5 (ZRNC)

[c] Execution when Aborting by

OWIICI08 = 3 (ZRET)
IWOICI08 = 3 (ZRET)
IWLIEI09, bit 0 (BUSY)
IWOIEI09, bit 3 (FAIL)
IWOICI09, bit 8 (COMPLETE)
IWOIEIOC, bit 0 (DEN)
IWODOC, bit 1 (POSCOMP)

IWECOC, bit 5 (ZRNC)

Depends on zero point return method.

T »
. -
— —
>« >«
1 scan Undefined length of time
—
T >
i .
—H L
—+ I
_E_ :*—
>« —h <+
1 scan Undefined length of time

Changing the Command

— X >
I L

L ;
- —
»> > e

1 scan Undefined length of time
1

7.2.3 Zero Point Return (ZRET)
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7.2.3 Zero Point Return (ZRET)

[d] Execution when an Alarm Occurs

[ ' ' >
OWII08 = 3 (ZRET) _| | ; |_,_
IWOLI08 = 3 (ZRET) ! T
IWOIDO09, bit 0 (BUSY) H i
W09, bit 3 (FAIL) X| -
W09, bit 8 (COMPLETE) i~ / :"
IWOCIOC, bit 0 (DEN) ——! |—
IWOCIOC, bit 1 (POSCOMP) —°—| I

>+ > <
IWOIDOC, bit 5 (ZRNC) 1_sc|an Undefined length of time
Alarm \
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7.2.3 Zero Point Return (ZRET)

(8) Zero Point Return Operation and Parameters

[a]

With an incremental encoder, there are 17 different methods that can be performed for the zero point return operation.
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.

DEC1 + Phase-C Method (OWOOS3C = 0)

B Operation after Zero Point Return Starts

Travel is started at the zero point return speed in the direction specified in the parameters.

When the rising edge of the DECI1 signal is detected, the speed is reduced to the approach speed.

When the first phase-C pulse is detected after passing the DECI1 signal at the approach speed, the speed is reduced to
the creep speed and positioning is performed.
When the positioning has been completed, a machine coordinate system is established with the final position as the

zero point.

+ The moving amount after the phase-C pulse is detected is set in the Zero Point Return Travel Distance, (OLOO42).
+ Ifan OT signal is detected during the zero point return operation, an OT alarm will occur.

Zero Point Return
Travel Distance
(OLDJ‘D42)

Zero Point

Start

5 v

Creep Rate
(OLOO40)

\Approach Speed
E

1 (OLOOS3E)

E Speed Reference Setting

! (oLono10)

; [ | DECH1signal (DI_5 or OWICIO5, bit 8)
i

|—| |_| H_Phase-c pulse

P-OT (DI_3)

N-OT (DI_4)

B Parameters to be Set

Parameter Name Setting
Fixed Parameter Deceleration LS Set whether or not to invert the polarity of DI_5 signal used as DEC1 signal.
No. 1 Bit5 Inversion Selection However, the Zero Point Return Deceleration LS Signal (OWODOO035, bit 8)
0.1, Bl will not be inverted even if this bit is set to 1 (invert).
Fixed Parameter | Deceleration LS Signal | Select the signal to be used as DEC]1.
No. 21, Bit0 Selection 0: OwWOOos5, bit 8, 1: DI 5
Zero Point Return . . .
oWOOos, Bit 8 Deceleration LS Signal Used to input DE_Cl signal from the ladder program when the bit 0 of fixed
parameter No.21 is 0.
(DEC1)
. Zero Point Return Set the zero point return direction.
ownnos, Bit 3 Direction Selection 0: Reverse rotation (default), 1: Forward rotation
oLoo10 Speed Reference Set the speed to use when starting a zero point return.
Setting Only a positive value can be set; a negative value will result in an error.
This parameter allows the Zero Point Return speed to be changed without
changing the Speed Reference Setting (OLOO10). Set the speed as a per-
owoo1s Override centage of the Speed Reference Setting. This setting can be changed during
operation.
Setting range: 0 to 32767 (0% to 327.67%) Setting unit: 1 =0.01%
Example: Setting for 50%: 5000
Zero Point Return
ownOaOasc Method 0: DEC1 + Phase-C
OLOO3E Approach Speed Set the speed to use after detecting the DECI signal. 4
Only a positive value can be set; a negative value will result in an error.
Set the speed to use after detecting the first phase-C pulse after passing the
oLOon4o Creep Rate DECI1 signal. Only a positive value can be set; a negative value will result in
an error.
] Set the travel distance from the point where the first phase-C pulse is
oLO042 Zero PointReturn Travel | detected after passing the DEC1 signal.
Distance If the sign is positive, travel will be toward the zero point return direction; if
the sign is negative, travel will be away from the zero point return direction.

Motion Commands
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7.2.3 Zero Point Return (ZRET)

[b] ZERO Signal Method (OWOO3C = 1)

B Operation after Zero Point Return Starts

Travel is started at the approach speed in the direction specified in the parameters.
When the rising edge of the ZERO signal is detected, the speed is reduced to the creep speed and positioning is per-

formed.

When the positioning has been completed, a machine coordinate system is established with the final position as the

zero point.

¢+ The moving amount after the ZERO signal is detected is set in the Zero Point Return Travel Distance (OLOO42).
+ Ifan OT signal is detected during the zero point return operation, an OT alarm will occur.

Zero Point

! Start

Zero Point Return
Travel Distance

(oLOO42)
Creep Rate
(OLOO40)
i Approach‘Speed
i (OLOOS3E)
|—| ZERO signal (DI_2)
P-OT (DI_3)
L
N-OT (DI_4)
B Parameters to be Set
Parameter Name Setting
Zero Point Return .
owaoOo3sc Method 1: ZERO Signal Method
) Zero Point Return Set the zero point return direction.
OWDOIDO09, Bit3 | pirection Selection 0: Reverse rotation (default), 1: Forward rotation

OLOO3E Approach Speed Set the speq:l to use when starting a zero‘pomt retur1'1. '

Only a positive value can be set; a negative value will result in an error.
oLOO40 Creep Rate Set the spef:(.i to use after detecting the ZERO 51gna1'. '

Only a positive value can be set; a negative value will result in an error.

Zero Point Return Travel Set the.tra\./el dlgtz?.nce from th.e point where the ZERQ signal is d.etect.ed. .

oLOO42 Distance If the sign is positive, travel will be toward the zero point return direction; if

the sign is negative, travel will be away from the zero point return direction.
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7.2.3 Zero Point Return (ZRET)

[c] DEC1 + ZERO Signal Method (OWOO3C = 2)
B Operation after Zero Point Return Starts

Travel is started at the zero point return speed in the direction specified in the parameters.
When the rising edge of the DECI1 signal is detected, the speed is reduced to the approach speed.
When the rising edge of the ZERO signal is detected after passing the DEC1 signal at the approach speed, the speed is
reduced to the creep speed and positioning is performed.
When the positioning has been completed, a machine coordinate system is established with the final position as the
zero point.

+ The moving amount after the ZERO signal is detected is set in the Zero Point Return Travel Distance (OLOO42).

+ Ifan OT signal is detected during the zero point return operation, an OT alarm will occur.

S

DEC1 signal (DI_5 or OWLOOO5, bit 8)

Zero Point Return
Travel Distance

Zero Point (OLED‘Q)

X -

Start

Creep Rate
(oLO040)
Approach speed
(OLOO3E)
h Speed Reference Setting
(oLoo10)
|—| ZERO signal (DI_2)
P-OT (DI_3)
L
N-OT (DI_4)
B Parameters to be Set
Parameter Name Setting

Set whether or not to invert the polarity of DI_5 signal used as DEC1 signal.
However, the Zero Point Return Deceleration LS Signal (OWODOO035, bit 8)
will not be inverted even if this bit is set to 1 (invert).

Fixed Parameter Deceleration LS
No. 1, Bit 5 Inversion Selection

Fixed Parameter | Deceleration LS Signal | Select the signal to be used as DEC]1.
No. 21, Bit0 Selection 0: OwWOmOos5, bit 8, 1: DI 5

Zero Point Return
ownoanoos, Bit 8 Deceleration LS Signal

Used to input DECI signal from the ladder program when the bit 0 of fixed
parameter No.21 is 0.

(DEC1) 3
Zero Point Return Set th i directi S
. et the zero point return direction.
OWDDIO09, Bit 3| pirection Selection 0: Reverse rotation (default), 1: Forward rotation E
- - e}
Speed Reference Set the speed to use when starting a zero point return. (@)
oLOOd10 . .. . . .
Setting Only a positive value can be set; a negative value will result in an error. 5
This parameter allows the Zero Point Return speed to be changed without g
changing the Speed Reference Setting (OLOO10). Set the speed as a per-
ownoois Override centage of the Speed Reference Setting. This setting can be changed during
operation.
Setting range: 0 to 32767 (0% to 327.67%) Setting unit: 1 =0.01%
Example: Setting for 50%: 5000
Zero Point Return .
owaoaOosc Method 2: DEC1 + ZERO Signal Method
OLOO3E Approach Speed Set the speed to use after detecting the DEC1 signal.

Only a positive value can be set; a negative value will result in an error.

Set the speed to use after detecting the ZERO signal after passing the DEC1
oLOO4o0 Creep Rate signal.
Only a positive value can be set; a negative value will result in an error.

Set the travel distance from the point where the ZERO signal is detected
Zero Point Return Travel | after passing the DEC1 signal.

Distance If the sign is positive, travel will be toward the zero point return direction; if
the sign is negative, travel will be away from the zero point return direction.

oLOnO42
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7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

[ d] Phase-C Method (OWOO3C = 3)

B Operation after Zero Point Return Starts

Travel is started at the approach speed in the direction specified in the parameters.
When the rising edge of the phase-C pulse is detected, the speed is reduced to the creep speed and positioning is per-
formed.
When the positioning has been completed, a machine coordinate system is established with the final position as the
zero point.
¢+ The moving amount after the phase-C pulse is detected is set in the Zero Point Return Travel Distance (OLOO42).
+ Ifan OT signal is detected during the zero point return operation, an OT alarm will occur.

Zero Point E Start
Zero Point Return !
Travel Distance i
(oLOm42) |
Creep Rate E
(OLOD40) :
E Approach Speed
! (OLOOS3E)
H Phase-C pulse
P-OT (DI_3)
N-OT (DI_4)
B Parameters to be Set
Parameter Name Setting
) Zero Point Return Set the zero point return direction.
OWDOD09, Bit3 | pirection Selection 0: Reverse rotation (default), 1: Forward rotation
Zero Point Return
ownOaOasc Method 3: Phase-C Method
OLOO3E Approach Speed Set the spefx.i to use when starting a zer0.p01nt retur1.1. .
Only a positive value can be set; a negative value will result in an error.
oLOO40 Creep Rate Set the spefx.i to use after detecting the phase-C puls.e. .
Only a positive value can be set; a negative value will result in an error.
Zero Point Return Travel Set the.tra\./el dls'tgnce from thf: point where a phase-C' pulse is dgtectefd. .
oLOnO42 Distance If the sign is positive, travel will be toward the zero point return direction; if
the sign is negative, travel will be away from the zero point return direction.
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7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

[e] DEC2 + ZERO Signal Method (OW30OOC = 4)

With this method, the machine's position is confirmed by the ON/OFF status of the DEC2 signal and the retracting
operation is performed automatically, so the zero point return is always performed with the same conditions.

B Starting the Zero Point Return in the High Region

1. Travelis started in the forward direction at the speed specified by the Speed Reference Setting (setting
parameter OLOO10).

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

3. After decelerating to a stop, the axis travels in the reverse direction at the Approach Speed (setting
parameter OLOOS3E).

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

5. After decelerating to a stop, the axis travels in the forward direction at the Creep Rate (setting parame-
ter OLOO40).

6. After the falling edge of the DEC2 signal is detected, the position is latched when the rising edge of the
ZERO signal is detected.

7. The axis moves from the latched position by the distance set in the Zero Point Return Travel Distance
(setting parameter OLOO42) and stops. The machine coordinate system is established with this final

position as the zero point.
High region Low region

Speed Reference Setting
oLO010

ZERO signal latch
at this position

Creep Rate

k) - (OLOCA0)__,, el
| ! : \Zero Point Return Travel Distanc& | —
Start b End
| 1
1
Appro:rach; Speed (OLOOS3E) §
- o
! IS
DEC2 | . £
(DI_5 or OWOIIOS, bit 8) Lo S
1
ZERO signal LM IS
(DI_2) | ©
] =
+ If an OT signal is detected during zero point return operation, an OT alarm will occur.
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7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

B Starting the Zero Point Return in the Low Region
1. The axis travels in the reverse direction at the Approach Speed (setting parameter OLCIO3E).
2. When the rising edge of the DEC2 signal is detected, the axis decelerates to a stop.

3. After decelerating to a stop, the axis travels in the forward direction at the Creep Rate (setting parame-
ter OLOOA40).

4. After the falling edge of the DEC2 signal is detected, the position is latched when the rising edge of the
ZERO signal is detected.

5. The axis moves from the latched position by the distance set in the Zero Point Return Travel Distance
(setting parameter OLOO42) and stops. The machine coordinate system is established with this final
position as the zero point.

ZERO signal latch

High region position at this point| | 4 region
1
1
N-OT | Creep Rate P.OT
(DI_4) | ; : (DI_3)
| i |Zero Point Return Travel Distanc 1
Lo Start  End
Lo
1
Approach Speed(OLOO3E)
P
| I
DEC2 | L
(DI_5 or OWOIOO5, bit 8) ||
ZERO signal iy
(DI_2)

+ Ifan OT signal is detected during zero point return operation, an OT alarm will occur.
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7.2 Motion Command Details

B Related Parameters

7.2.3 Zero Point Return (ZRET)

Parameter

Name

Setting

Fixed Parameter
No. 1, Bit5

Deceleration LS
Inversion Selection

Set whether or not to inverse the polarity of DI_5 signal used as DEC2 sig-
nal.

0: Do not invert

1: Invert
However, the deceleration limit signal for zero point return (OWODOO03, bit
8) will not be invert even if this bit is set to 1 (invert).

Fixed Parameter

Deceleration LS Signal

Select the signal to be used as DEC2.
0: Setting parameter OWLII05, bit 8

i Selection
No. 21, Bit 0 1:DI 5
Select the setting unit for OLCIO10 (Speed Reference Setting), OLOO3E
(Approach Speed), and OLOOA40 (Creep Rate.)
O\.NDDOS’ Speed Unit Selection 0: Reference umt/s‘ ]
Bits 0 to 3 1: 10™ reference units/min
2: Percentage of rated speed (1 = 0.01%)
3: Percentage of rated speed (1 = 0.0001%)
Zero Point Return Used to input DEC?2 signal from the ladder program when the bit 0 of fixed
OWDD05, Bit8 | Deceleration LS Signal | Peeret No-21is 0.
(DEC2) )
1: ON
oLOo10 Speed Reference Set the speed to use when starting a zero point return.
Setting Only a positive value can be set; a negative value will result in an error.
This parameter allows the Zero Point Return speed to be changed without
changing the Speed Reference Setting (OLOO10). Set the speed as a per-
ownoo1s Override centage of the Speed Reference Setting. This setting can be changed during
operation.
Setting range: 0 to 32767 (0% to 327.67%)
Setting unit: 1 =0.01% (Example) Setting for 50%: 5000
Zero Point Return
ownOnOasc Method 4: DEC2 + ZERO Signal Method
OLOO3E Approach Speed Set the approach speed.
Only a positive value can be set; 0 or a negative value will result in an error.
Set the creep speed.
Creep Rate
oLom4o P Only a positive value can be set; 0 or a negative value will result in an error.
Set the travel distance from the point where the ZERO signal is detected
oLOO42 Zero Point Return Travel | after passing the DEC2 signal.

Distance

If the sign is positive, travel will be toward the zero point return direction; if
the sign is negative, travel will be away from the zero point return direction.

Motion Commands
N
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7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

[f] DEC1 + LMT + ZERO Signal Method (OWOO3C = 5)

With this method, the machine's position is confirmed by the ON/OFF status of the DEC1, Reverse Limit, and Forward
Limit signals and the retracting operation is performed automatically, so the zero point return is always performed with
the same conditions.

B Starting the Zero Point Return in Region A

1. Travelis started in the positive direction at the speed specified by the Speed Reference Setting (setting
parameter OLOO10).

2. When the falling edge of the DEC1 signal is detected, the axis decelerates to a stop.

3. After decelerating to a stop, the axis travels in the reverse direction at the Approach Speed (setting
parameter OLOO3E).

4. When the rising edge of the DEC1 signal is detected, the axis decelerates to a stop.

5. After decelerating to a stop, the axis travels in the forward direction at the Creep Rate (setting param-
eter OLOO40).

6. After the falling edge of the DEC1 signal is detected, the position is latched when the rising edge of the
ZERO signal is detected.

7. The axis moves from the latched position by the distance set in the Zero Point Return Travel Distance
(setting parameter OLOOA42) and stops. The machine coordinate system is established with this final
position as the zero point.

_ . Region B | _ \ _ _
RegionA 1 gpeed Reference | Region C : Region D i Region E
: Setting ] I H
| (OLOO10) ! | ZERO signal : !
: N | latch at this point ' !
: | | i
)
N-OT / ! Creep Rate i ! P-OT
I
(DI 4) ! : (OLOC40) . ! (DI_3)
[ 1 / ! Ze\q Point Return Trave| Dlstance\ ! 1
Start | Lo I End !
l o i i
l ! : !
: Approach ISpeed (OLEIDSE:) '
I I
: o | |
DEC1 : Lo ' I
(DI_5 or OWOICI05, bit 8) ! ! i
Zero Point Return Reverse f i
Run Side Limit Signal = : i
(OWODO05, bit 9) : . ! .
1 !
I I
I I

Zero Point Return Forward

Run Side Limit Signal . 1

(OWmOmos5, bit 10) ZERO signal —
(DI_2) |

|
+ Ifan OT signal is detected during the zero point return operation, an OT alarm will occur.

+ The command will end in an error at the start of the Zero Point Return operation if the status of the DEC1, For-
ward Limit, and Reverse Limit signals is not the same as the status shown in the diagram above.

H
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7.2 Motion Command Details

Zero Point Return Forward

(OWDIDO05, bit 10) ZERO signal

7.2.3 Zero Point Return (ZRET)

Starting the Zero Point Return in Region B
The axis travels in the reverse direction at the Approach Speed (setting parameter OLOO3E).
When the falling edge of the Reverse Limit signal is detected, the axis decelerates to a stop.

After decelerating to a stop, travel starts in the forward direction at the speed specified by the Speed
Reference Setting (setting parameter OLOO10).

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

After decelerating to a stop, the axis travels in the reverse direction at the Approach Speed (setting
parameter OLOOS3E).

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

After decelerating to a stop, the axis travels in the forward direction at the Creep Rate (setting parame-
ter OLOO40).

After the falling edge of the DEC1 signal is detected, the position is latched when the rising edge of the
ZERO signal is detected.

The axis moves from the latched position by the distance set in the Zero Point Return Travel Distance
(setting parameter OLOO42) and stops. The machine coordinate system is established with this final
position as the zero point.

H

; RegionB ! ; ; . ;
Region A : Speed Reference ! Region C ! Region D : Region E
| Setting : 1 X
1 (OLOO10 1 |ZERO signal ' !
: \ |latch at this point : 1
1 | \ I
1 | \ :
! Creep Rate ! |
N-OT 1 : (0LODO40) : : P-OT
(BI_4) i i , T i (DI_3)
1 | Start / ! Z%(o Point Return Travél Dlstance\ | 1
i ! ! End |
! Lo i !
! 1
Approath Speed Apprql)acﬂ Speed | '
(oLOCI3E) (OLOO3E) ! :
i L : !
| 1 1 !
DEC1 | | ] |
(DI_5 or OWOMOO05, bit 8) : P X
Zero Point Return Reverse | ] X t
Run Side Limit Signal (I X
(owmmos, bit 9) I | )
| L
o
! 1
I
|
I
I

i
i
Run Side Limit Signal i
I
1
1
[}

(D1_2)

¢+ Ifan OT signal is detected during zero point return operation, an OT alarm will occur.

Motion Commands
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7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

B Starting the Zero Point Return in Region C
1. The axis travels in the reverse direction at the Creep Rate (setting parameter OLI[140).
2. When the rising edge of the DEC1 signal is detected, the axis decelerates to a stop.

3. After decelerating to a stop, the axis travels in the forward direction at the Creep Rate (setting parame-
ter OLOOA40).

4. After the falling edge of the DEC1 signal is detected, the position is latched when the rising edge of the
ZERO signal is detected.

5. The axis moves from the latched position by the distance set in the Zero Point Return Travel Distance
(setting parameter OLOO42) and stops. The machine coordinate system is established with this final
position as the zero point.

Region A : RegionB | Region C i Region D : Region E
! ! ! !
I : : |
i ! ! :
l ZERO signal ! |
| latch at this point ! '
| I
I ! ] I
! : Creep Rate i !
N-OT | '\ (oLOm40) ! ! P-OT
DI 4 T
M i / ! Zero Point Return Trave] Distance '\ i ,M|

i \ ' ! /Stat ! End |
I ! |
! i\ | CreepRate | !
: ' 1 (OLOO40) | :
DECA | : L [ |
(DI_5 or OWOOO5, bit 8) ! i : !
Zero Point Return ! — T T
Reverse Run Side Limit i [ 1 !

Signal (OWLICI05, bit 9) ! L : . .

Zero Point Return : ! | I }—-
Forward Run Side Limit ! I i_l 1 !

Signal ZERO si I ; ! ]

(OWEIDI05, bit 10) Dl 2) el ! : i
- 1 i ] 1

+ Ifan OT signal is detected during the zero point return operation, an OT alarm will occur.
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7.2 Motion Command Details

B Starting the Zero Point Return in Region D

1.
2.

Run Side Limit Signal

7.2.3 Zero Point Return (ZRET)

The axis travels in the reverse direction at the Approach Speed (setting parameter OLOO3E).

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

After decelerating to a stop, the axis travels in the forward direction at the Creep Rate (setting parame-

ter OLOO40).

After the falling edge of the DEC1 signal is detected, the position is latched when the rising edge of the

ZERO signal is detected.

The axis moves from the latched position by the distance set in the Zero Point Return Travel Distance
(setting parameter OLOO42) and stops. The machine coordinate system is established with this final

position as the zero point.

(OWIDIEIO5, bit 9)

1

1

Zero Point Return Forward | i
Run Side Limit Signal |
(OWLIEO05, bit 10) !
1

1

1

L]

ZERO signal

(DI_2)

Region A i RegionB | Region C i Region D : Region E
! | ! |
! ! : !
! ZERO signal ! :
| latch at this point I 1
I 1
| I I !
I I
N.OT i :\ Creep Rate i ! P-OT
- ! oLO0o40) ! y
(DI_4) | ; OL - ! (DI_3)
1 ! | Zero Point Return Travdl Distance Start, ]
: T ' End |
1 ! : | ]
! L I |
I T +
! \ 1 Approach Spegd (OLOOI3E) :
I ! I i
DEC1 | ; [ | .
h 1 : [ 1
I ! 1 ! |
P i |
D i |
T T i
. :
L[ i
I 1
I 1
' !

If an OT signal is detected during the zero point return operation, an OT alarm will occur.

Motion Commands
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7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

B Starting the Zero Point Return in Region E
1. The axis travels in the reverse direction at the Approach Speed (setting parameter OLCIO3E).
2. When the rising edge of the DEC1 signal is detected, the axis decelerates to a stop.

3. After decelerating to a stop, the axis travels in the forward direction at the Creep Rate (setting parame-
ter OLOOA40).

4. After the falling edge of the DEC1 signal is detected, the position is latched when the rising edge of the
ZERO signal is detected.

5. The axis moves from the latched position by the distance set in the Zero Point Return Travel Distance
(setting parameter OLOO42) and stops. The machine coordinate system is established with this final
position as the zero point.

i End

Approach Spedd (OLOO3E)
I

\

DECA1

(DI_5 or OWOMOO05, bit 8)
Zero Point Return Reverse |,
Run Side Limit Signal ; !
(OwWOmnaos, bit 9) ;
Zero Point Return i !
Forward Run Side Limit !
I

I

1

Region A | RegionB | Region C i Region D Region E
| i |
I I I
1 1 :
' ZERO signal i
i latch at this point '
I I
| Creep Rate E
N-OT : ' (oLOm40) | P-OT
(DI_4) I - — (DI_3)
| ! / Zero Point Return Travél Distance Start ]
:
I
I
I
I
I
I
i
I
]

et tETE EE EE TR SR

Signal (OWOOO05, bit 10) ZERO signal
(DI_2)

+ Ifan OT signal is detected during the zero point return operation, an OT alarm will occur.
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B Related Parameters

7.2.3 Zero Point Return (ZRET)

Parameter

Name

Setting

Fixed Parameter
No. 1, Bit5

Deceleration LS
Inversion Selection

Set whether or not to inverse the polarity of DI_5 signal used as DECI sig-
nal.

0: Do not invert

1: Invert
However, the deceleration limit signal for zero point return (OWODOO03, bit
8) will not be inverted even if this bit is set to 1 (invert).

Fixed Parameter

Deceleration LS Signal

Select the signal to be used as DEC2.
0: Setting parameter OWLII05, bit 8

i Selection
No. 21, Bit 0 1:DI 5
Select the setting unit for OLCIO10 (Speed Reference Setting), OLOO3E
(Approach Speed), and OLOOA40 (Creep Rate.)
O\.NDDOS’ Speed Unit Selection 0: Reference umt/s‘ ]
Bits 0 to 3 1: 10™ reference units/min
2: Percentage of rated speed (1 = 0.01%)
3: Percentage of rated speed (1 = 0.0001%)
Zero Point Return Used to input DECI signal from the ladder program when the bit 0 of fixed
owaoanoos, Bit 8 Deceleration LS Signal parameter No.21 is 0.
0: OFF
(DEC1)
1: ON
oLOo10 Speed Reference Set the speed to use when starting a zero point return.
Setting Only a positive value can be set; a negative value will result in an error.
This parameter allows the Zero Point Return speed to be changed without
changing the Speed Reference Setting (OLOO10). Set the speed as a per-
ownoo1s Override centage of the Speed Reference Setting. This setting can be changed during
operation.
Setting range: 0 to 32767 (0% to 327.67%)
Setting unit: 1 =0.01% (Example) Setting for 50%: 5000
Zero Point Return
ownOnOasc Method 5: DEC1 + LMT + ZERO Signal Method
OLOO3E Approach Speed Set the appr9ach speed. . . .
Only a positive value can be set; 0 or a negative value will result in an error.
Set the creep speed.
Creep Rate
oLom4o P Only a positive value can be set; 0 or a negative value will result in an error.
Set the travel distance from the point where the ZERO signal is detected
oLOO42 Zero Point Return Travel | after passing the DEC1 signal.

Distance

If the sign is positive, travel will be toward the zero point return direction; if
the sign is negative, travel will be away from the zero point return direction.

Motion Commands
N
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7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

[ g] DEC2 + Phase-C Signal Method (OWLDS3C = 6)

With this method, the machine's position is confirmed by the ON/OFF status of the DEC2 signal and the retracting
operation is performed automatically, so the zero point return is always performed with the same conditions.

B Starting the Zero Point Return in the High Region

1.

I

I

l

i |
(DI_5 or OWOOO05, bit 8) 1
I

I

1

I

I

I

Travel is started in the positive direction at the speed specified by the Speed Reference Setting (setting
parameter OLOO10).

When the falling edge of the DEC2 signal is detected, the axis decelerates to a stop.

After decelerating to a stop, the axis travels in the reverse direction at the Approach Speed (setting
parameter OLOO3E).

When the rising edge of the DEC2 signal is detected, the axis decelerates to a stop.

After decelerating to a stop, the axis travels in the forward direction at the Creep Rate (setting parame-
ter OLOOA40).

After the falling edge of the DEC2 signal is detected, the position is latched when the rising edge of the
first phase-C pulse is detected.

The axis moves from the latched position by the distance set in the Zero Point Return Travel Distance
(setting parameter OLOOA42) and stops. The machine coordinate system is established with this final
position as the zero point.

High region Low region

Speed Reference Setting

I

I

i

I

(oLoo10) m |Phase-C signal
': latch at this point
I
: Creep Rate
N-OT : (oLOn40) P-OT
DI_4 f >
[(—_—)| o \Zero Point Return Travel Distance\ M
Start o End

I

| |

Approath Speed (OLOO3E)
|
DEC2 | ;
|
I
Phase-C signal [1 [

+ Ifan OT signal is detected during the zero point return operation, an OT alarm will occur.



7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

B Starting the Zero Point Return in the Low Region

1.
2.

(DI_5 or OWLICI05, bit 8)

The axis travels in the reverse direction at the Approach Speed (setting parameter OLOO3E).
When the rising edge of the DEC2 signal is detected, the axis decelerates to a stop.

After decelerating to a stop, the axis travels in the forward direction at the Creep Rate (setting parame-
ter OLOOA40).

After the falling edge of the DEC2 signal is detected, the position is latched when the rising edge of the
first phase-C pulse is detected.

The axis moves from the latched position by the distance set in the Zero Point Return Travel Distance
(setting parameter OLOO42) and stops. The machine coordinate system is established with this final
position as the zero point.

Phase-C signal

High region latch at this point | | o region
}
Creep Rate
N-OT (OLOO40) P-OT
(DI_4) ; ; (D1_3)
| / | Zero Point Return Travel Distance 1
i Start End

DEC2 |

1
I
|
1
i
I

1
L
\ I
| Approach Speed (OLOMI3E)
L
P
.
I
Lo

Phase-C signal 1 1

+ If an OT signal is detected during the zero point return operation, an OT alarm will occur.
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7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

B Related Parameters

Parameter Name Setting
Set whether or not to invert the polarity of DI_5 signal used as DEC2 signal.
Fixed Parameter | Deceleration LS 0: Do not invert
No. 1, Bit 5 Inversion Selection I+ Invert . .
Y However, the deceleration limit signal for zero point return (OWOOO03, bit
8) will not be inverted even if this bit is set to 1 (invert).
Fixed Parameter | Deceleration LS Signal g.elsecttt.the signal t? bg\‘;ﬁéso?]:‘bc_z'g
No. 21. Bit 0 Selection : Setting parameter , bit
' 1:DIL 5
Select the setting unit for OLOO10 (Speed Reference Setting), OLOO3E
(Approach Speed), and OL40 (Creep Rate.)
OWDI:IO3, Speed Unit Selection 0: Reference unlt/s. .
Bits 0 to 3 1: 10" reference units/min
2: Percentage of rated speed (1 =0.01%)
3: Percentage of rated speed (1 = 0.0001%)
Zero Point Return Used to iIlI])\l],lt ]231EC2osignal from the ladder program when the bit 0 of fixed
owaaoos, Bit 8 Deceleration LS Signal parameter No.2 1 1s 0.
0: OFF
(DEC2)
1: ON
Speed Reference Set the speed to use when starting a zero point return.
oLOO10 . o . . .
Setting Only a positive value can be set; a negative value will result in an error.
This parameter allows the Zero Point Return speed to be changed without
changing the Speed Reference (OLOO10). Set the speed as a percentage of
owaonoi8 Override the Speed Reference Setting. This setting can be changed during operation.
Setting range: 0 to 32767 (0% to 327.67%)
Setting unit: 1 =0.01% (Example) Setting for 50%: 5000
Zero Point Return
ownOodasc Method 6: DEC2 + Phase-C Signal Method
OLOO3E Approach Speed Set the app~r(.)ach speed. . ‘ .
Only a positive value can be set; 0 or a negative value will result in an error.
oLOO40 Creep Rate Set the Cre?? speed. . . .
Only a positive value can be set; 0 or a negative value will result in an error.
Set the travel distance from the point where the ZERO signal is detected
oLOO42 Zero Point Return Travel | after passing the DEC2 signal.
Distance If the sign is positive, travel will be toward the zero point return direction; if
the sign is negative, travel will be away from the zero point return direction.




7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

[h] DEC1 + LMT + Phase-C Signal Method (OWOO3C = 7)

With this method, the machine's position is confirmed by the ON/OFF status of the DEC1, Reverse Limit, and Forward
Limit signals and the retracting operation is performed automatically, so the zero point return is always performed with
the same conditions.

B Starting the Zero Point Return in Region A

1. Travelis started in the positive direction at the speed specified by the Speed Reference Setting (setting
parameter OLOO10).

2. When the falling edge of the DEC1 signal is detected, the axis decelerates to a stop.

3. After decelerating to a stop, the axis travels in the reverse direction at the Approach Speed (setting
parameter OLOOS3E).

4. When the rising edge of the DEC1 signal is detected, the axis decelerates to a stop.

5. After decelerating to a stop, the axis travels in the forward direction at the Creep Rate (setting parame-
ter OLOO40).

6. After the falling edge of the DEC1 signal is detected, the position is latched when the rising edge of the
first phase-C pulse is detected.

7. The axis moves from the latched position by the distance set in the Zero Point Return Travel Distance
(setting parameter OLOO42) and stops. The machine coordinate system is established with this final
position as the zero point.

. Region B .
Region A | Speed Reference | Region C i RegionD | RegionE
! Setting | | '
1 (OLOO10) | |Phase-C signal i \
! N [latch at this point | | :
1 1 | 1
1 | 1
w / ! Creep Rate ! i P.OT
- ! ! oLO040) ¢ N
(DI_4) ] ; { . ) — | (DI_3)
| / , \gero Point Return Trayel Dlstanoé\ ! |
Start | Do I End !
| o i i
: | : |
! Approach iSpeed (OLOO3E) !
I
: ! | |
DEC1 : P ! .
(DI_5 or OWEO5, bit 8) ! ; i
Zero Point Return Reverse | ' : =
Run Side Limit Signal I '
(OWIOOS5, bit 9) ! [ .
i , ;
1
1

Zero Point Return Forward
Run Side Limit Signal Phase-C signal
(OwO0Oo5, bit 10)

I

¢+ Ifan OT signal is detected during the zero point return operation, an OT alarm will occur.
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7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

B Starting the Zero Point Return in Region B
1. The axis travels in the reverse direction at the Approach Speed (setting parameter OLCIO3E).
2. When the falling edge of the Reverse Limit signal is detected, the axis decelerates to a stop.

3. After decelerating to a stop, travel starts in the forward direction at the speed specified by the Speed
Reference Setting (setting parameter OLOO10).

4. When the falling edge of the DEC1 signal is detected, the axis decelerates to a stop.

5. After decelerating to a stop, the axis travels in the reverse direction at the Approach Speed (setting
parameter OLOO3E).

6. When the rising edge of the DEC1 signal is detected, the axis decelerates to a stop.

7. After decelerating to a stop, the axis travels in the forward direction at the Creep Rate (setting parame-
ter OLOOA40).

8. After the falling edge of the DEC1 signal is detected, the position is latched when the rising edge of the
first phase-C pulse is detected.

9. The axis moves from the latched position by the distance set in the Zero Point Return Travel Distance
(setting parameter OLOOA42) and stops. The machine coordinate system is established with this final
position as the zero point.

I
Zero Point Return Forward : i
Run Side Limit Signal . |
(OWDICI05, bit 10) Phase-Csignal L Tl Tl

i i RegionB ! . . _ .
Region A : S e | Region C : Region D : Region E
| Setting : ! X
! (OLOO10) 1 |Phase-C signal I |
I \ |latch at this point | | !
I 1 |
[} I
i Creep Rate i X
N-OT | . (OLOOA40) ! P-OT
(DI_4) ! t T > | (DI_3)
1 | Start / : \ Zero Point Return Trabvel Distance\ | —
! Lo ! End !
! [ ] !
! (] I !
I | :
Approlach Speed App')rodch Speed | !
(OLEIt|3E) (OLOCI3E) ' !
| = | |
! I I X
DEC1 i I [ |
(DI_5 or OWOMOO5, bit 8) I ! ! !
Zero Point Return Reverse | ' ’ t t
Run Side Limit Signal - ! | |
(OWIOOO5, bit 9) ; ] ' ;
1
! 1
! I
|
|
I
1

+ If an OT signal is detected during the zero point return operation, an OT alarm will occur.
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7.2 Motion Command Details

B Starting the Zero Point Return in Region C

1.
2.

7.2.3 Zero Point Return (ZRET)

The axis travels in the reverse direction at the Creep Rate (setting parameter OLOO40).

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

After decelerating to a stop, the axis travels in the forward direction at the Creep Rate (setting parame-

ter OLOO40).

After the falling edge of the DEC1 signal is detected, the position is latched when the rising edge of the
first phase-C pulse is detected.

The axis moves from the latched position by the distance set in the Zero Point Return Travel Distance
(setting parameter OLOO42) and stops. The machine coordinate system is established with this final

position as the zero point.

(DI_5 or OWOLIO5, bit 8)

Zero Point Return Reverse ! I
Run Side Limit Signal k

(OWDO0o5, bit 9)

Zero Point Return Forward

Run Side Limit Signal
(OwOmOos, bit 10)

*

Phase-C signal

M

=

Region A : RegionB | Region C i Region D : Region E
| i ! |
I ! ! I
I ! ! I
! ] : I
: Phase-C signal ! |
! latch at this point ! :
| ] 1 |
i ] Creep Rate i i
N-OT | : (oLO0O40) | | P-OT
(DI_4) | T : T— | (DI_3)
| / ! Zero Point Return TravelI Distance | [
i Lol Start ! End i
| |
! i Creep Rate (OLOO40) !
| - : |
I | I 1 |
DEC1 | [ [ |
1 : : 1 1
| i ! I I
T : :
| : :
1 H T i
Lo J
L :
| i

If an OT signal is detected during the zero point return operation, an OT alarm will occur.
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7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

M Starting the Zero Point Return in Region D
1. The axis travels in the reverse direction at the Approach Speed (setting parameter OLCIO3E).
2. When the rising edge of the DEC1 signal is detected, the axis decelerates to a stop.

3. After decelerating to a stop, the axis travels in the forward direction at the Creep Rate (setting parame-
ter OLOOA40).

4. After the falling edge of the DEC1 signal is detected, the position is latched when the rising edge of the
first phase-C pulse is detected.

5. The axis moves from the latched position by the distance set in the Zero Point Return Travel Distance
(setting parameter OLOO42) and stops. The machine coordinate system is established with this final
position as the zero point.

Forward Run Side Limit

Signal (OWOMO05, bit 10)

Phase-C signal [1 [1

Region A : RegionB | Region C i RegionD | RegionE
| | | |
I ! I 1
I ! I 1
' Phase-C signal i :
! latch at this point : |
I ! I |
! | Creep Rate | |
N-OT ! I (oLOo40) | | P-OT
(DI_4) I X : T— 1 (DI_3)
— ! / i Zero Point Return Travel Distance Start, 1
. \< a ' End / :
1 I |
1 ! I | |
| ! I I :
I T t
! : ! Approach Speed (OLOI3E) |
I ! I !
DEC1 ; | ] .
DI_5 or OWLOS5, bit 8) i E : :
ero Point Return ; L — T t
Reverse Run Side Limit ~———— ro : |
Signal (OWDOOO05, bit 9) L i :
Zero Point Return T : .
Lo i
L I1 I
| [}
1 [}
! |

+ Ifan OT signal is detected during the zero point return operation, an OT alarm will occur.
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7.2 Motion Command Details

B Starting the Zero Point Return in Region E

7.2.3 Zero Point Return (ZRET)

1. The axis travels in the reverse direction at the Approach Speed (setting parameter OLCIC3E).

2. When the rising edge of the DEC1 signal is detected, the axis decelerates to a stop.

3. Atter decelerating to a stop, the axis travels in the forward direction at the Creep Rate (setting parame-

ter OLOO40).

4. After the falling edge of the DEC1 signal is detected, the position is latched when the rising edge of the
first phase-C pulse is detected.

5. The axis moves from the latched position by the distance set in the Zero Point Return Travel Distance
(setting parameter OLOO42) and stops. The machine coordinate system is established with this final

position as the zero point.

(DI_5 or OWEICI05, bit 8)
Zero Point Return

Reverse Run Side Limit —— |

Region A i RegionB | Region C i Region D : Region E
I | }
: : l :
| 1 ! 1
| 1 : 1
| Phase-C signal I i
' latch at this point i :
1 1 | 1
i | Creep Rate | i
N-OT ! ' (OLOD40) | ! P-OT
(DI_4) I T - — i (DI_3)
1 : / : Zero Point Return Travél Distance ! Start 1
| | | End : /
I I I
! | .| Approach Spedd (OLOO3E) !
: :
i i ! !
I
DEC1 ; ' :
i |
1 1
I
I
I

Signal (OWOIO5, bit 9)

Zero Point Return
Forward Run Side Limit

Phase-C signal

n

Signal
(O(\;NEIDOS, bit 10)

+ Ifan OT signal is detected during the zero point return operation, an OT alarm will occur.

Motion Commands
N

7-41



7-42

7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

B Related Parameters

Parameter Name Setting
Set whether or not to invert the polarity of DI_5 signal used as DEC1 signal.
Fixed Parameter | Deceleration LS (1) ? 0 n:t mvert
i Inversion Selection - e
No. 1, Bit5 However, the deceleration limit signal for zero point return (OWOOO03, bit
8) will not be inverted even if this bit is set to 1 (invert).
Fixed Parameter | Deceleration LS Signal gelsecttt.the signal t? bi)l\lxs/ﬁéso?Ebc'tlé
. Selection : Setting parameter , bi
No. 21, Bit0 1:DI 5
Select the setting unit for OLOO10 (Speed Reference Setting), OLOO3E
(Approach Speed), and OL40 (Creep Rate.)
OWDI:IO3, Speed Unit Selection 0: Reference unlt/s. .
Bits 0 to 3 1: 10" reference units/min
2: Percentage of rated speed (1 =0.01%)
3: Percentage of rated speed (1 = 0.0001%)
Zero Point Return Used to input DEC1 signal from the ladder program when the bit 0 of fixed
ownonoos, Bit 8 Deceleration LS Signal pgfaén;;er No.21'is 0.
(DEC1) )
1: ON
oLOoo10 Speed Reference Set the speed to use when starting a zero point return.
Setting Only a positive value can be set; a negative value will result in an error.
This parameter allows the Zero Point Return speed to be changed without
changing the Speed Reference Setting (OLOO10). Set the speed as a per-
ownoo18 Override centage of the Speed Reference Setting. This setting can be changed during
operation.
Setting range: 0 to 32767 (0% to 327.67%)
Setting unit: 1 =0.01% (Example) Setting for 50%: 5000
Zero Point Return
ownOadasc Method 7: DEC1 + LMT + Phase-C Signal Method
Set the approach speed.
Approach Speed
OLOM3E i P Only a positive value can be set; 0 or a negative value will result in an error.
oLO040 Creep Rate Set the creep speed.
Only a positive value can be set; 0 or a negative value will result in an error.
Set the travel distance from the point where the ZERO signal is detected
oLOO42 Zero Point Return Travel | after passing the DEC1 signal.
Distance If the sign is positive, travel will be toward the zero point return direction; if
the sign is negative, travel will be away from the zero point return direction.




7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

[i] C Pulse Only Method (OWOO3C = 11)
B Operation after Zero Point Return Starts

Travel is started at the creep speed in the direction specified by the sign of the creep speed. When the rising edge of the

phase-C pulse is detected, positioning is performed at the positioning speed.

When the positioning has been completed, a machine coordinate system is established with the final position as the

zero point.

+ The moving amount after the phase-C pulse is detected is set in the Zero Point Return Travel Distance. The posi-

tioning speed is set in the Speed Reference Setting.

+ Ifan OT signal is detected during creep speed operation, an OT alarm will not occur, the direction will be reversed,

and a search will be made for the phase-C pulse.
+ Ifan OT signal is detected during positioning speed operation, an OT alarm will occur.

Speed Reference Setting
(oLomno10)

Zero Point Return
Travel Distance
(oLOO42)

Creep Rate
(OLOO40)

Start Zero Point

T

Phase-C pulse

P-OT (DI_3)

N-OT (DI_4)

<OT Signal Detected during Creep Speed Operation>

Speed Reference Setting
(oLomo10)

Creep Rate
(oLO0O40)

Zero Point Return
Travel Distance
(oLOO42)

\

Zero Point Start

A

Creep Rate
(OLOO40)

Phase-C pulse |—|

'P-OT (DI_3)

N-OT (DI_4)

¢+ The stopping method when the OT signal is detected depends on the setting of SERVOPACK parameters.

Motion Commands
N

7-43



7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

B Parameters to be Set

Parameter

Name

Setting

owanoogs,
Bits 0to 3

Speed Unit Selection

Select the setting unit for OLOO10 (Speed Reference Setting) and
OLOO40 (Creep Rate).

0: Reference unit/s

1: 10" reference units/min

2: Percentage of rated speed (1 =0.01%)

3: Percentage of rated speed (1 = 0.0001%)

oLOono1o

Speed Reference
Setting

Set the positioning speed to use after detecting the phase-C pulse. The sign
is ignored.

The travel direction will depend on the sign of the Zero Point Return Travel
Distance.

Setting to 0 or a negative value will result in an error.

ownn18

Override

This parameter allows the travel speed to be changed without changing the
Speed Reference Setting (OLOO10). The setting can be changed during
operation.

Setting range: 0 to 32767 (0 to 327.67%)

Setting unit: 1 =0.01%  (Example) Setting for 50%: 5000

ownOnOsc

Zero Point Return
Method

11: C Pulse Only Method

oLOno4o

Creep Rate

Set the speed and travel direction (sign) to use when starting a zero point
return.

The setting cannot be changed during operation. The speed and travel direc-
tion (sign) at the operation start is applied.

Setting to 0 will result in an error.

oLOn42

Zero Point Return Travel
Distance

Set the travel distance from the point where a phase-C pulse is detected.
The travel direction will depend on the sign.

[j] P-OT & Phase-C Pulse Method (OWOOS3C = 12)

B Operation after Zero Point Return Starts

Travel is started at the approach speed in the positive direction until the stroke limit is reached.

When the P-OT signal is detected, the direction is reversed to return at creep speed.

When the phase-C pulse is detected during the return after passing the P-OT signal, the positioning is performed.

When the positioning has been completed, a machine coordinate system is established with the final position as the

zero point.

+ The moving amount after the phase-C pulse is detected is set in the Zero Point Return Travel Distance. The posi-
tioning speed is set in the Speed Reference Setting.

+ If a negative value is set for the approach speed, the command will end in an error.

+ Ifan OT signal is detected during the positioning speed operation, an OT alarm will occur.

Approach Speed
(OLOO3E)

y

Phase-C pulse

Zero Point

Start

Zero Point Return
Travel Distance

[ ) N H

Creep Rate
(oLOm42) (0LE||:|40)
Speed Reference Setting
(oLoo10)
P-OT (DI_3)
I ——

N-OT (DI_4)
1

+ The stopping method when the OT signal is detected depends on the setting of SERVOPACK parameters.
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7.2 Motion Command Details

B Parameters to be Set

7.2.3 Zero Point Return (ZRET)

Parameter Name

Setting

ownnoos,

Bits 0 to 3 Speed Unit Selection

Select the setting unit for OLOO 10 (Speed Reference Setting), OLOC3E
(Approach Speed), and OLO40 (Creep Rate).

0: Reference unit/s

1: 10" reference units/min

2: Percentage of rated speed (1 =0.01%)

3: Percentage of rated speed (1 = 0.0001%)

Speed Reference

oLoo10 Setting

Set the positioning speed to use after detecting the phase-C pulse. The sign
is ignored.

The travel direction will depend on the sign of the Zero Point Return Travel
Distance.

Setting to 0 or a negative value will result in an error.

ownn18 Override

This parameter allows the travel speed to be changed without changing the
Speed Reference Setting (OLOO10). The setting can be changed during
operation.

Setting range: 0 to 32767 (0 to 327.67%)

Setting unit: 1 =0.01%  (Example): Setting value for 50%: 5000

Zero Point Return

ownOnOasc Method

12: P-OT & Phase-C Pulse Method

oLOO3E Approach Speed

Set the speed to be used at zero point return start. Only a positive value can
be set. 0 or a negative value will result in an error.

oLOOd4o0 Creep Rate

Set the speed to return in the reverse direction after detecting the P-OT sig-
nal. The sign is ignored, and the axis moves in the negative direction.
Setting to 0 will result in an error.

Zero Point Return Travel

oLon42 Distance

Set the travel distance from the point where a phase-C pulse is detected.

The travel direction will depend on the sign.

[k] P-OT Signal Method (OWOO3C = 13)

B Operation after Zero Point Return Starts

Travel is started at the approach speed in the positive direction until the stroke limit is reached.

When the P-OT signal is detected, the direction is reversed to return at positioning speed.

When a change in the P-OT signal status from ON to OFF is detected during the return, the positioning is performed.
When the positioning has been completed, a machine coordinate system is established with the final position as the
zero point.
The moving amount after a change in the P-OT signal status is detected is set in the Zero Point Return Travel Dis-
tance. The positioning speed is set in the Speed Reference Setting.

If a negative value is set for the approach speed, the command will end in an error.

If an OT signal is detected during the positioning speed operation, an OT alarm will occur.

Detecting the change in the OT signal status is performed using software processing. The position where positioning
is completed will depend on the high-speed scan setting, positioning speed, etc. Do not use this method if repeat
accuracy is required in the position where the zero point return operation is completed.

.

Approach Speed
(OLOO3E)

Y _

Zero Point

Start

Zero Point Return
Travel Distance

(oLOm42)

A

Speed Reference Setting

(oLoo10)
! P-OT (DI_3)

N-OT (DI_4)

Motion Commands
N

7-45



7-46

7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

<Starting on the Positive Stroke Limit (P-OT)>

Start

Zero Point

Zero Point
Return Travel
Distance

(oLOO42)

Speed Reference
Setting
(oLOoagd10)

P-OT (DI_3)
|

N-OT (DI_4)

+ The stopping method when the OT signal is detected depends on the setting of SERVOPACK parameters.

B Parameters to be Set

Parameter Name

Setting

ownnos

. lecti
Bits 0 to 3 Speed Unit Selection

Select the setting unit for OLOMO10 (Speed Reference Setting) and
OLOO3E (Approach Speed).

0: Reference unit/s

1: 10™ reference units/min

2: Percentage of rated speed (1 = 0.01%)

3: Percentage of rated speed (1 = 0.0001%)

Speed Reference

oLao1o Setting

Set the positioning speed to use after detecting the P-OT signal. The sign is
ignored.

The travel direction will depend on the sign of the Zero Point Return Travel
Distance.

Setting to 0 or a negative value will result in an error.

ownn18 Override

This parameter allows the travel speed to be changed without changing the
Speed Reference (OLOMO10). The setting can be changed during operation
moving.

Setting range: 0 to 32767 (0 to 327.67%)

Setting unit: 1 =0.01%

Zero Point Return

ownonOsc Method

13: P-OT Only Method

OoLO0O3E Approach Speed

Set the speed to be used at zero point return start. Only a positive value can
be set. 0 or a negative value will result in an error.

Zero Point Return Travel

oLo42 Distance

Set the travel distance from the point where P-OT signal is detected.
The travel direction will depend on the sign. Always set to a negative value
when using P-OT Only Method.




7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

[IT HOME LS & Phase-C Pulse Method (OWOO3C = 14)
B Operation after Zero Point Return Starts

Travel is started at the approach speed in the direction specified by the sign of the approach speed.

When the rising edge of HOME signal is detected, the speed is reduced to the creep speed. And, the travel direction
depends on the sign of the creep speed.

When the first phase-C pulse is detected after the falling edge of HOME signal, the positioning is performed at posi-
tioning speed.

When the positioning has been completed, a machine coordinate system is established with the final position as the
zero point.

+ The moving amount after the phase-C pulse is detected is set in the Zero Point Return Travel Distance. The posi-
tioning speed is set in the Speed Reference Setting.

+ Ifan OT signal is detected during approach speed operation, an alarm will not occur, the direction will be reversed,
and a search will be made for the HOME signal.

+ Ifan OT signal is detected during creep-speed and positioning speed operation, an OT alarm will occur.

Approach Speed

(OLOO3E) Speed Reference Setting

(oLomo10)

Zero Point Return
Travel Distance

(oLOm42)

Creep Rate
(oLOO40)

Start Zero Point

HOME signal (DI_2)

Phase-C pu@ |_| |_|

P-OT (DI_3)

N-OT (DI_4)

<Detecting the OT Signal during Approach Speed Movement>

Approach Speed

Speed Reference Setting (OLODOISE)

(oLOO10)

Creep Rate Zero Point
(oLO0O40) Return Travel
> Distance

(oLOm42)

Start Zero Point

A

Approach Speed
(OLOO3E)

HOME signal (DI 2) [ |
Phase-C puls_e,_| |_| |_|

Motion Commands
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P-OT (DI_3)

N-OT (DI-4)

¢+ The stopping method when the OT signal is detected depends on the setting of SERVOPACK parameters.
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7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

B Parameters to be Set

Parameter

Name

Setting

Fixed Parameter
No.1, Bit 5

Deceleration LS
Inversion Selection

Set whether or not to invert the polarity of DI_2 signal that is used for
HOME signal.

0: Do not invert

1: Invert
However, the deceleration limit switch signal for zero point return
(OWDOO05, bit 8) will not be inverted even if this bit is set to 1 (Invert).

ownanos,
Bits 0 to 3

Speed Unit Selection

Select the setting unit for OLOO10 (Speed Reference Setting), OLOO3E
(Approach Speed), and OLOOA40 (Creep Rate).

0: Reference unit/s

1: 10™ reference units/min

2: Percentage of rated speed (1 = 0.01%)

3: Percentage of rated speed (1 = 0.0001%)

oLono1o

Speed Reference
Setting

Set the positioning speed to use after detecting the phase-C pulse. The sign
is ignored.

The travel direction will depend on the sign of the Zero Point Return Travel
Distance.

Setting to 0 or a negative value will result in an error.

ownn18

Override

This parameter allows the travel speed to be changed without changing the
Speed Reference Setting (OLOO10). The setting can be changed during
operation.

Setting range: 0 to 32767 (0 to 327.67%)

Setting unit: 1 =0.01%

ownonoac

Zero Point Return
Method

14: HOME LS & Phase-C Pulse Method

oLOnO3E

Approach Speed

Set the speed to be used at zero point return start.
The travel direction depends on the sign of the approach speed.
Setting to 0 will result in an error.

oLOon4o

Creep Rate

Set the speed and travel direction after the HOME signal is detected.
Setting to 0 will result in an error.

oLOnO42

Zero Point Return Travel
Distance

Set the travel distance from the point where a phase-C pulse is detected.
The travel direction will depend on the sign.




7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

[ m]HOME LS Signal Method (OWOO3C = 15)
B Operation after Zero Point Return Starts

Travel is started at the creep speed in the direction specified by the sign of the creep speed.

When the rising edge of the HOME signal is detected, positioning is performed at the positioning speed.

When the positioning has been completed, a machine coordinate system is established with the final position as the
zero point.

+ The moving amount after the rising edge of the HOME signal is detected is set in the Zero Point Return Travel Dis-
tance. The positioning speed is set in the Speed Reference Setting.

+ Ifan OT signal is detected during creep speed operation, an alarm will not occur, the direction will be reversed, and
a search will be made for the HOME signal.

+ Ifan OT signal is detected during positioning speed operation, an OT alarm will occur.

Speed Reference Setting
(oLono10)

Creep Rate
(oLO0O40)

Zero Point Return
Travel Distance
(oLono42)

Start Zero Point

HOME signal (DI_2)

P-OT (DI_3)

N-OT (DI_4)

<Detecting the OT Signal during Creep Speed Movement>

Speed Reference Setting
(oLomo10)

, Zero Point Return Creep Rate
1/ Travel Distance (OLOD40) |
/ (oLomo42)
i
\E Zero Point  Start
N Creep Rate

|
! (oLOm40)
1
1

HOME LS signal (DI_2) |

P-OT (DI_3)

N-OT (DI_4)

¢+ The stopping method when the OT signal is detected depends on the setting of SERVOPACK parameters.
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7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

B Parameters to be Set

Parameter

Name

Setting

Fixed Parameter
No.1, Bit 5

Deceleration LS
Inversion Selection

Set whether or not to invert the polarity of DI_2 signal that is used for
HOME signal.

0: Do not invert

1: Invert
However, the deceleration limit switch signal for zero point return
(OWDOO05, bit 8) will not be inverted even if this bit is set to 1 (Invert).

ownanos,
Bits 0 to 3

Speed Unit Selection

Select the setting unit for OLOMO10 (Speed Reference Setting) and
OLOO40 (Creep Rate).

0: Reference unit/s

1: 10™ reference units/min

2: Percentage of rated speed (1 = 0.01%)

3: Percentage of rated speed (1 = 0.0001%)

oLono1o

Speed Reference
Setting

Set the positioning speed to use after detecting the HOME signal. The sign
is ignored.

The travel direction will depend on the sign of the Zero Point Return Travel
Distance.

Setting to 0 or a negative value will result in an error.

ownn18

Override

This parameter allows the travel speed to be changed without changing the
Speed Reference Setting (OLOO10). The setting can be changed during
operation.

Setting range: 0 to 32767 (0 to 327.67%)

Setting unit: 1 =0.01%

ownonoac

Zero Point Return
Method

15: HOME LS Only Method

oLOOo4o

Creep Rate

Set the speed and travel direction (sign) to be used at zero point return start.
Setting to 0 will result in an error.

oLOO42

Zero Point Return Travel
Distance

Set the travel distance from the point where the HOME signal is detected.
The travel direction will depend on the sign.




7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

[n] N-OT & Phase-C Pulse Method (OWOO3C = 16)

B Operation after Zero Point Return Starts

Travel is started at the approach speed in the negative direction until the stroke limit is reached.

When the N-OT signal is detected, the direction is reversed to return at the creep speed.

When the phase-C pulse is detected during the return after passing the N-OT signal, the positioning is performed.
When the positioning has been completed, a machine coordinate system is established with the final position as the

zero point.

+ The moving amount after the phase-C pulse is detected is set in the Zero Point Return Travel Distance. The posi-
tioning speed is set in the Speed Reference Setting.

+ If a positive value is set for the approach speed, the command will end in an error.

+ Ifan OT signal is detected during the positioning speed operation, an OT alarm will occur.

1

Phase-C pulse

Creep Rate

i Zero Point \

(OLOO40) i

Start

Zero Point Return
Travel Distance
(oLOO42)

Speed Reference Setting
(oLOod10)

Approach Speed

(OLOOISE) P-OT (DI 3)

¢+ The stopping method when the OT signal is detected depends on the setting of SERVOPACK parameters.

B Parameters to be Set

Parameter

Name

Setting

owanoos,
Bits 0 to 3

Speed Unit Selection

Select the setting unit for OLOO10 (Speed Reference Setting), OLOO3E
(Approach Speed), and OLOOA40 (Creep Rate).
0: Reference unit/s

1: 10" reference units/min
2: Percentage of rated speed (1 =0.01%)
3: Percentage of rated speed (1 = 0.0001%)

oLOonO1o

Speed Reference
Setting

Set the positioning speed to use after detecting a phase-C pulse. The sign is
ignored.

The travel direction will depend on the sign of the Zero Point Return Travel
Distance.

Setting to 0 or a negative value will result in an error.

ownano18

Override

This parameter allows the travel speed to be changed without changing the
Speed Reference Setting (OLOO10). The setting can be changed during
operation.

Setting range: 0 to 32767 (0 to 327.67%)

Setting unit: 1 =10.01%

ownnOsc

Zero Point Return
Method

16: N-OT & Phase-C Pulse Method

oLOO3E

Approach Speed

Set the speed to be used at zero point return start.
Only a negative value can be used. Setting to 0 or a positive value will result
in an error.

oLOOo4o0

Creep Rate

Set the speed after the N-OT signal is detected. The sign is ignored.
The axis travels in the forward direction.
Setting to 0 will result in an error.

oLO0O42

Zero Point Return Travel
Distance

Set the travel distance from the point where a phase-C pulse is detected.
The travel direction will depend on the sign.

Motion Commands
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7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

[ o] N-OT Signal Method (OWODO3C = 17)

B Operation after Zero Point Return Starts

Travel is started at the approach speed in the negative direction until the stroke limit is reached.

When the N-OT signal is detected, the direction is reversed to return at the positioning speed.

When a change in the N-OT signal status from ON to OFF is detected during the return, the positioning is performed.
When the positioning has been completed, a machine coordinate system is established with the final position as the

zero point.

+ The moving amount after the change of the N-OT signal status is detected is set in the Zero Point Return Travel Dis-
tance. The positioning speed is set in the Speed Reference Setting.

+ If a positive value is set for the approach speed, the command will end in an error.

+ Ifan OT signal is detected during the positioning speed operation, an OT alarm will occur.

+ Detecting the change in the OT signal status is performed using software processing. The position where positioning
is completed will depend on the high-speed scan setting, positioning speed, etc. Do not use this method if repeat
accuracy is required in the position where the zero point return operation is completed.

Speed Reference Setting

1 (OLOO10)

| Zero Point

i Return Travel

! Distance

1 (OLOOA42) Start

E Zero Point

i

o Approach Speed

! (OLOOS3E) P-OT (DI_3)

! 1
N-OT{(DI_4)

+ The stopping method when the OT signal is detected depends on the setting of SERVOPACK parameters.

B Parameters to be Set

Parameter

Name

Setting

owaomnoos,
Bits 0to 3

Speed Unit Selection

Select the setting unit for OLOO10 (Speed Reference Setting) and
OLOO3E (Approach Speed).

0: Reference unit/s

1: 10" reference units/min

2: Percentage of rated speed (1 =0.01%)

3: Percentage of rated speed (1 =0.0001%)

oLono1o

Speed Reference
Setting

Set the positioning speed to use after detecting the N-OT signal. The sign is
ignored.

The travel direction will depend on the sign of the Zero Point Return Travel
Distance.

Setting to 0 or a negative value will result in an error.

ownn18

Override

This parameter allows the travel speed to be changed without changing the
Speed Reference Setting (OLOO10). The setting can be changed during
operation.

Setting range: 0 to 32767 (0 to 327.67%)

Setting unit: 1 =0.01%

ownOnOasc

Zero Point Return
Method

17: N-OT Only Method

oLOO3E

Approach Speed

Set the speed to be used at zero point return start.
Only a negative value can be used. Setting to 0 or a positive value will result
in an error.

oLOno42

Zero Point Return Travel
Distance

Set the travel distance from the point where the N-OT signal is detected.
The travel direction will depend on the sign.
Always set to a positive value when using N-OT Only Method.
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7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

[p] INPUT & Phase-C Pulse Method (OWOO3C = 18)
B Operation after Zero Point Return Starts

Travel is started at the approach speed in the direction specified by the sign of the approach speed.

When the rising edge of the INPUT signal is detected, the speed is reduced to the creep speed. And, the travel direction
depends on the sign of the creep speed.

When the first phase-C pulse is detected after the falling edge of the INPUT signal, the positioning is performed at
positioning speed.

When the positioning has been completed, a machine coordinate system is established with the final position as the
zero point.

+ The moving amount after the phase-C pulse is detected is set in the Zero Point Return Travel Distance. The posi-
tioning speed is set in the Speed Reference Setting.

+ Ifan OT signal is detected during approach speed operation, an OT alarm will not occur, the direction will be
reversed, and a search will be made for the INPUT signal.

+ Ifan OT signal is detected during creep speed or positioning speed operation, an OT alarm will occur.

Approach Speed
(oLOO3E)

Speed Reference Setting
(oLond1o)

Zero Point Return
Travel Distance

Creep Rate
(OLOO40)

1
1
: (oLOm42)
Start E Zero Point
Zero Point Return Input signal (OWODOO05, bit B) :
1
Phase-C pulse |_| |_|
P-OT (DI_3)
N-OT (DI _4)
<Detecting the OT Signal during Approach Speed Movement>
Approach Speed .
(oLOO3E) !
Speed Reference Setting (OLOO10) E
1 T
E Zero Point Returri
1/ Travel Distance !
| ) (oLOom42) o
T 1
i : ! Zero Point ”
1 i Creep Rate E °
E | (OLO0O40) ! g
1 1
' Zero Point Returni i g
L Input signal ! Y IS)
1 Approach Speed (OWIO05, bit B)! S
! (OLOOSE) 5 S
i ! o
| Phase-C pulse |_| |_| =
i P-OT (DI_3)
1
N-OTi(DI_4)

¢+ The stopping method when the OT signal is detected depends on the setting of SERVOPACK parameters.
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7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

B Parameters to be Set

Parameter Name Setting
Select the setting unit for OLOO10 (Speed Reference Setting), OLOO3E
(Approach Speed), and OLO40 (Creep Rate).
OWEIEIOS, Speed Unit Selection 0: Reference umt/s. '
Bits 0 to 3 1: 10™ reference units/min
2: Percentage of rated speed (1 = 0.01%)
3: Percentage of rated speed (1 = 0.0001%)
. Zero Point Return Input L. .
ownamoos, Bit B Signal This signal must be turned ON by using the ladder program.
Set the positioning speed to use after detecting a phase-C pulse. The sign is
Speed Reference ignored.
oLOnOo10 Sgtti ng The travel direction will depend on the sign of the Zero Point Return Travel
Distance.
Setting to 0 or a negative value will result in an error.
This parameter allows the travel speed to be changed without changing the
Speed Reference Setting (OLOO10). The setting can be changed during
ownono1s Override operation.
Setting range: 0 to 32767 (0 to 327.67%)
Setting unit: 1 =0.01%
Zero Point Return
ownOodasc Method 18: INPUT & Phase-C Pulse Method
Set the speed to be used at zero point return start.
oLOnO3E Approach Speed The travel direction depends on the sign of the approach speed.
Setting to 0 will result in an error.
oLOO40 Creep Rate Set Fhe speed ;.md trave.l direction (sign) after the INPUT signal is detected.
Setting to 0 will result in an error.
oLOO42 Zero Point Return Travel | Set the travel distance from the point where a phase-C pulse is detected.
Distance The travel direction will depend on the sign.




7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

[g] INPUT Signal Method (OWOO3C = 19)
B Operation after Zero Point Return Starts

Travel is started at the creep speed in the direction specified by the sign of the creep speed.

When the rising edge of the INPUT signal is detected, the positioning is performed at the positioning speed.

When the positioning has been completed, a machine coordinate system is established with the final position as the
zero point.

+ The moving amount after the rising edge of the INPUT signal is detected is set in the Zero Point Return Travel Dis-
tance. The positioning speed is set in the Speed Reference Setting.

+ Ifan OT signal is detected during creep speed operation, an OT alarm will not occur, the direction will be reversed,
and a search will be made for the INPUT signal.

+ Ifan OT signal is detected during positioning speed operation, an OT alarm will occur.

+ The INPUT signal is allocated to the motion setting parameter OWDODOO5 bit B, allowing the zero point return opera-
tion to be performed without actually wiring a signal. This method can thus be used to temporarily set the zero point
during trial operation.

+ Detecting the rising edge of the INPUT signal is performed using software processing. The position where position-
ing is completed will depend on the high-speed scan setting, positioning speed, etc. Do not use this method if repeat
accuracy is required in the position where the zero point return operation is completed.

Speed Reference Setting
(oLOo10)

Creep Rate
(oLO0O40)

Zero Point Return
Travel Distance
(oLOmO42)

Zero Point

Start
1

Zero Point Return Input signal
(OwnOmos, bit B) P-OT (DI_3)

N-OT (DI 4)
<Detecting the OT Signal during Creep Speed Movement>

Creep Rate
(oLon4o0)

Start Zero Point

Zero Point Return
Travel Distance
(oLOO42)

Creep Rate
(oLOmO40)

Speed Reference Setting
Zero Point Return Input signal (oLooo)

(OWDD05, bit B) P-OT (DI_3)
T3
N-OT (DI_4)

+ The stopping method when the OT signal is detected depends on the setting of SERVOPACK parameters.
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7.2 Motion Command Details

7.2.3 Zero Point Return (ZRET)

B Parameters to be Set

Parameter Name Setting
Select the setting unit for OLOO10 (Speed Reference Setting) and
OLOO40 (Creep Rate).
OWEIEIOS, Speed Unit Selection 0: Reference unlt/s. '
Bits 0 to 3 1: 10™ reference units/min
2: Percentage of rated speed (1 = 0.01%)
3: Percentage of rated speed (1 = 0.0001%)
. Zero Point Return Input L. .
ownamoos, Bit B Signal This signal must be turned ON by using the ladder program.
Set the positioning speed to use after detecting the INPUT signal. The sign
Speed Reference is ignored.
oLOnOo10 SZtti ng The travel direction will depend on the sign of the Zero Point Return Travel
Distance.
Setting to 0 or a negative value will result in an error.
This parameter allows the travel speed to be changed without changing the
Speed Reference Setting (OLOO10). The setting can be changed during
ownono1s Override operation.
Setting range: 0 to 32767 (0 to 327.67%)
Setting unit: 1 =0.01%
Zero Point Return
ownonosc Method 19: INPUT Only Method
oLO040 Creep Rate Set Fhe speed a}nd trave'l direction (sign) to be used at zero point return start.
Setting to 0 will result in an error.
oLO042 Zero Point Return Travel | Set the travel distance from the point where the INPUT signal is detected.
Distance The travel direction will depend on the sign.




7.2 Motion Command Details

7.2.4 Interpolation (INTERPOLATE)

The INTERPOLATE command positions the axis according to the target position that changes in sync with the high-
speed scan. The positioning data is generated by a ladder program.
+ Speed feed forward compensation can be applied.

(1) Executing/Operating Procedure

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

7.2.4 Interpolation (INTERPOLATE)

No. Execution Conditions Confirmation Method

1 There are no alarms. 1LO0O04 is 0.

2 The Servo ON condition. Iw0oo, bit 1 is ON.

3 Motion command execution has been completed. IwQ0Oo8 is 0 and IWOOO09, bit 0 is OFF.

2. Set the following motion setting parameters.

Position Reference Setting: OLOOI1C
Filter Type Selection: OWOOO03, bits 8 to B
Speed Feedforward Amends: OWOO30

3. Set the parameter OWLO08 to 4 to execute an INTERPOLATE command.

The positioning starts. The travel speed is automatically calculated.
4 is stored in IWOOO08 during positioning.

The target position will be refreshed every high-speed scan. Set the target position to be refreshed in OLOO1C
(Position Reference Setting).
When the axis reaches the target position, the bit 1 of IWOOOC turns ON and the positioning is completed.

4. Set OWOOO8 to 0 to execute the NOP motion command to complete the positioning operation.

INTERPOLATE Operation Pattern

Moving amount per high-speed scan
Speed A (The difference between the values in OLOO1C of

one scan and the next scan)

0 >
— Time
Discharging Completed High-speed scan i
(lwOnooc, bit0) ! !
Positioning Completed
(lwOnooc, bit 1) ! !

(2) Holding and Aborting

The axis will decelerate to a stop if there is no change in the target position each high-speed scan.
The Holds A Command bit (OWOO09, bit 0) and the Interrupt A Command bit (OWODOO09, bit 1) cannot be used.
Change a motion command to NOP to stop the interpolation execution.

Motion Commands
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7.2 Motion Command Details

7.2.4 Interpolation (INTERPOLATE)

(3)
[a]

[b]

Related Parameters

Setting Parameters

Parameter Name Setting
oWroooo Turns the power to the Servomotor ON and OFF.
Bit 0 Servo ON 1: Power ON to Servomotor, 0: Power OFF to Servomotor
Set this bit to 1 before setting the Motion Command (OWOO08) to 4.
ownOnOo3 | Function Setting 1 Select the filter type.
ownnoos | Motion Command The positioning starts when this parameter is set to 4.
OWLOID09 | Position Reference Select the type of p.oisition reference.
Bit 5 Type 0: Incremental addition mode, 1: Absolute mode
Set this bit before setting the Motion Command (OWOO08) to 4.
Position Referen
oLOOo1c T)(/)s:—:‘lo eterence Set the target position for positioning. The setting can be updated every high-speed scan.
Width of Positionin
OoLOMME \ FOSMONING | g the width in which to turn ON the Positioning Completed bit IWODOC, bit 1).
Completion
NEAR Signal Set the range in which the NEAR Position bit IWODOOC, bit 3) will turn ON.
oLO0o20 1 The NEAR Position bit will turn ON when the absolute value of the difference between
Output Width . o
the reference position and the feedback position is less than the value set here.
Set the acceleration/deceleration filter time constant.
OWIOCO3A | Filter Time Constant Exponential acceleration/deceleration or a moving average filter can be selected in the

Function Setting 1 (OWDODOO03, bits 8 to B). Change the setting only after pulse distribu-
tion has been completed for the command (IWODOOC, bit 0 is ON).

Monitoring Parameters
Parameter Name Monitor Contents

w000 | Running Indicates the Servo ON status.

Bit 1 (At Servo ON) ON: Power supplied to Servomotor, OFF: Power not supplied to Servomotor

ILO0O02 Warning Stores the most current warning.

ILOO04 Alarm Stores the most current alarm.

wooos Motion Command Indicates the motion command that is being executed.

Response Code The response code is 4 during INTERPOLATE command execution.
w009 | Command Execution
. Always OFF for INTERPOLATE command.

Bit 0 Flag

IwOdnOo09 | Command Hold Al OFF for INTERPOLATE d

Bit 1 Completed ways or command.

IWOoo9 | command Error ?ﬁms QN 1.1;1a(111 errlor occurs durm.% .II\.ITERP.OLI}TE co(;nl;ani executl}?n. ¥

Bit 3 Completed Status e axis will decelerate to a stop if it is moving. Turns when another command is exe-

cuted.

w009 | Command Execution Al OFF for INTERPOLATE d

Bit 8 Completed ways or command.

IwOOO0C | Discharging Turns ON when pulse distribution has been completed for the move command.

Bit 0 Completed Turns OFF during execution of a move command.

IwOOOC | Positioning Turns ON when pulse distribution has been completed and the current position is within

Bit 1 Completed the Width of Positioning Completion. OFF in all other cases.

The operation depends on the setting of the NEAR Signal Output Width (setting parameter
oLan20).
OLOO20 =0: Turns ON when pulse distribution has been completed (DEN = ON).

IWDDOC NEAR Position Otherwise, it turns OFF. .

Bit 3 OLOO20 # 0: Turns ON when the absolute value of the difference between MPOS
(ILOO12) and APOS (ILODO16) is less than the NEAR Position Set-
ting even if pulse distribution has not been completed.

OFF in all other cases.




7.2 Motion Command Details

(4) Timing Charts

[a] Normal Execution

The target position is refreshed every high-speed scan.

A

OwOOo8 = 4 (INTERPOLATE) _ |

L

IWEICI08 = 4 (INTERPOLATE) _| |
IWDIDI09, bit 0 (BUSY)

IWO0O09, bit 3 (FAIL)

Iwamoo9, bit 8 (COMPLETE) 7|

IWOOO0C, bit 0 (DEN)

IWO0OocC, bit 1 (POSCOMP)

[ b] Execution when an Alarm Occurs

> e
Undefined length of time

v

ownOaoos = 4 (INTERPOLATE)
Alarm

IWEOO8 = 4 (INTERPOLATE) |
IWOD09, bit 0 (BUSY)

w09, bit 3 (FAIL)

IWOO09, bit 8 (COMPLETE)  —

IWOOOC, bit 0 (DEN) -

IWOOOC, bit 1 (POSCOMP)

~v_]
%

scan

>«
Undefined length of time

7.2.4 Interpolation (INTERPOLATE)
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7.2 Motion Command Details

7.2.5 Latch (LATCH)

7.2.5 Latch (LATCH)

The LATCH command saves in a register the current position when the latch signal is detected during interpolation
positioning.
The latch signal type is set in setting register OWO04 and can be set to the EXT, ZERO, or phase-C signal.

+ Speed feed forward compensation can be applied.

¢+ When executing the LATCH command more than once after latching the current position by the LATCH command,

change the Motion Command to NOP for at least one scan before executing LATCH again.

(1) Executing/Operating Procedure

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

No. Execution Conditions Confirmation Method
There are no alarms. 1LO004 is 0.
2 The Servo ON condition. Iw@m0aoo, bit 1 is ON.
3 Motion command execution has been completed. Iwnao8 is 0 and IWOO09, bit 0 is OFF.

2. Set the following motion setting parameters.

Position Reference Setting: OLOO1C

Filter Type Selection: OWOO03, bits 8 to B
Speed Feedforward Amends: OWODO30
Latch Detection Signal Selection: OWO04

3. Set OWLOOO08 to 6 (Latch) to execute a LATCH motion command.

The positioning starts. The travel speed is automatically calculated.

6 is stored in IWODOO08 during positioning.

The target position is refreshed every high-speed scan. Set the target position to be refreshed in OLOO1C (Posi-
tion Reference Setting).

When the latch signal turns ON, the current position is latched and stored in ILOOO18.

When the axis reaches the target position, the bit 1 of IWODOOC turns ON and the positioning is completed.

4. SetOWDOO08 to 0 to execute the NOP motion command and then complete the positioning operation.
LATCH Operation Pattern

A Moving amount per
Speed __ high-speed scan Stores latched position.
(The difference between the values (ILOCI18)
of OLOO1C of one scan /

and the next scan)

L :

— i —

External input signal
EXT (pin N. 36) or
ZERO (pin No. 18) or
Phase-C signal

High-sp')eéd scan

Discharging Completed
(lwOmQooc, bito) ¢ !
Positioning Completed

(woooc, bit1) || '

(2) Holding and Aborting

The axis will decelerate to a stop if there is no change in the target position each high-speed scan.
The Holds A Command bit (OWODO09, bit 0) and the Interrupt A Command bit (OWODO09, bit 1) cannot be used.
Change a motion command to NOP to stop the interpolation execution.




7.2 Motion Command Details

[a]

[b]

Related Parameters

Setting Parameters

7.2.5 Latch (LATCH)

Parameter Name Setting
ownooo Turns the power to the Servomotor ON and OFF.
Bit 0 Servo ON 1: Power ON to Servomotor, 0: Power OFF to Servomotor
Set this bit to 1 before setting the Motion Command (OWOO08) to 6.
ownOaOdo3 | Function Setting 1 Select the filter type.
OWOOo4 | Function Setting 2 Select the latch signal type. .
0: EXT (DI _5), 1: ZERO (DI_2), 2: Phase-C pulse signal
ownOaOos | Motion Command The positioning starts when this parameter is set to 6.
ownooo Position Reference Select the type of pqsﬁlon reference.
Bit 5 Type 0: Incremental addition mode, 1: Absolute mode
Set this bit before setting the Motion Command (OWOO08) to 6.
Position Reference Set the target position for positioning. The setting can be updated every high-speed
oLOO1cC .
Setting scan.
Width of Positionin
oLOO1E Completion 9 Set the width in which to turn ON the Positioning Completed bit IWODOOC, bit 1).
. Set the range in which the NEAR Position bit (ITWODOOC, bit 3) will turn ON.
NEAR Signal Output ’
oLOoO20 Width 9 utpu The NEAR Position bit will turn ON when the absolute value of the difference
between the reference position and the feedback position is less than the value set here.
Set the acceleration/deceleration filter time constant. Exponential acceleration/deceler-
ation or a moving average filter can be selected in the Function Setting 1 (OWOOO03,
ownOO3A | Filter Time Constant bits § to B).

Change the setting only after pulse distribution has been completed for the command

IwOOoC, bit 0 is ON).

Monitoring Parameters

Parameter Name Monitor Contents
IwOOO00 | Running Indicates the Servo ON status.
Bit 1 (At Servo ON) ON: Power supplied to Servomotor, OFF: Power not supplied to Servomotor
ILOO02 | Warning Stores the most current warning.
ILOO04 | Alarm Stores the most current alarm.
Wooos Motion Command | Indicates any alarms that have occurred during execution.
Response Code The response code is 6 during LATCH command operation.
IwOoo09 | Command
Bit 0 Execution Flag Always OFF for LATCH command.
IwO0ao9 | Command Hold Al OFF for LATCH d
Bit 1 Completed ways or command.
IWO0O09 | Command Error Turns ON if an error occurs during LATCH command operation. The axis will decelerate to a
Bit 3 Completed Status | stop if it is moving. Turns OFF when another command is executed.
womog | Sommand
. Execution Always OFF for LATCH command.
Bit 8
Completed
IwOOOC | Discharging Turns ON when pulse distribution has been completed for the move command.
Bit 0 Completed Turns OFF during execution of a move command.
IwOOo0C | Positioning Turns ON when pulse distribution has been completed and the current position is within the
Bit 1 Completed Width of Positioning Completion. OFF in all other cases.
IWEID0C Turns OFF when a new latch command is executed and turns ON when the latch has been
Bit 2 Latch Completed | completed. The latched position is stored as the Machine Coordinate System Latch Position
(monitoring parameter ILCIO18).
The operation depends on the setting of the NEAR Signal Output Width (setting parameter
oLO0O20).
OLOO20 = 0:Turns ON when pulse distribution has been completed (DEN = ON). Other-
IWEIDOC NEAR Position wise, it turns OFF.
Bit3 OLOMO20 # 0:Turns ON when the absolute value of the difference between MPOS

(ILOO12) and APOS (ILOO16) is less than the NEAR Position Setting
even if pulse distribution has not been completed.

OFF in all other cases.
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7.2 Motion Command Details

7.2.5 Latch (LATCH)

Parameter Name Monitor Contents

Machine Coordi- S h ition in th hi di hen the latch signal d
ILOD8 nate System Latch tores the current position in the machine coordinate system when the latch signal turne

Position ON.

(4) Timing Charts

[a] Normal Execution

The target position is refreshed every high-speed scan.
/ This pojition is stored in ILOO18.

LI T ' »

OWIICI08 = 6 (LATCH) _]
IWOC08 = 6 (LATCH) : i
IWOD09, bit 0 (BUSY) i s
IWDOID09, bit 3 (FAIL) : :
IWDID09, bit 8 (COMPLETE) —. ‘ L
IWOIIOC, bit 0 (DEN) — —
IWOIDOC, bit 1 (POSCOMP) — [

> > e

1 scan 1 Undefined length of time
Latch signal M
(EXT (DI_5), ZERO (DI_2), or ——
phase-C pulse signal)

IwO0ooc, bit 2 (LCOMP)

[ b] Execution when an Alarm Occurs

A ;

ownmoos = 6 (LATCH) _] L
Alarm || l—’_
IWO0O08 = 6 (LATCH) _.J |_
1WOOo09 bit 0 (BUSY) | |_| .
w3309 bit 3 (FAIL) |—|_
w409 bit 8 (COMPLETE) 7| r
IWwODOO0C bit 0 (DEN) ——  —
IWwOaocC bit 1 (POSCOMP)——i ; |—

> - > e

1 scan Undefined length of time
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7.2.6 JOG Operation (FEED)

7.2.6 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
1 There are no alarms. 1LO0O04 is 0.
2 The Servo ON condition. Iw04oo, bit 1 is ON.
3 Motion command execution has been completed. * IwQmOo8 is 0 and IWOO09, bit 0 is OFF.

* This condition is a basic execution condition. Refer to Chapter 8 Switching Commands during Execution on
page 8-1 when changing the command being executed to a FEED command.
2. Set the following motion setting parameters.

Moving Direction: OWODO09, bit 2
Speed Reference Setting: OLOO 10
Filter Type Selection: OWO03, bits 8 to B
¢+ The speed reference can be changed during operation.

3. SetOWOMOO8 to 7 to execute the FEED motion command.
JOG operation will start. IWOOO08 will be 7 during the execution.

4. Set OWOOO08 to 0 to execute the NOP motion command.

IWOOOC, bit 1 turns ON and the JOG operation has been completed.
FEED Operation Pattern

Speed 4
Rated speed
100(%) |------------ R N
/ Speed Reference]
/ Setting
/ (oLOO10)
0 l >
] ] ] Time
Straight Line Acceleration/ Straight L,'ne I?eceleratlon/'
Acceleration Time Constant Deceleratlolr_mél'Ene Constant,:
Discharging Completed (OLOO36) © 38) !
(IWOOOoc, bit 0) i
Positioning Completed 1 E h
(IWOOOC, bit 1)
(2) Holding
Holding execution is not possible during FEED command execution. The Holds A Command bit (OWOO09, bit 0) is
ignored.
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7.2.6 JOG Operation (FEED)

(3) Aborting

Axis travel can be stopped during FEED command execution by aborting execution of a command. A command is
aborted by setting the Interrupt A Command bit (OWODOO09, bit 1) to 1.
* Set the Interrupt A Command bit (OWOO09, bit 1) to 1. The axis will decelerate to a stop.
» When the axis has stopped, the Positioning Completed bit IWEOOOC, bit 1) will turn ON.
* The JOG operation will restart if the Interrupt A Command bit (OWOOO09, bit 1) is reset to 0 during abort
processing.

* This type of operation will also be performed if the motion command is changed to NOP during axis move-

ment.

Related Parameters

[a] Setting Parameters

Parameter Name Setting
ownooo Turns the power to the Servomotor ON and OFF.
Bit 0 Servo ON 1: Power ON to Servomotor, 0: Power OFF to Servomotor
Set this bit to 1 before setting the Motion Command (OWOOO08) to 7.
ownOnao3 | Function Setting 1 Set the speed unit, acceleration/deceleration unit, and filter type.
The JOG operation starts when this parameter is set to 7.
ownnos | Motion Command The axis is decelerated to a stop and the JOG operation is completed if this parameter
is set to 0 during the execution of a FEED command.
ownoaoo9
Bit 1 Interrupt A Command The axis is decelerated to a stop if this bit is set to 1 during JOG operation.
OWDDOQ Moving Direction Set thﬁ? Frave% dlre.ctlon for JOG operation.
Bit 2 0: Positive direction, 1: Negative direction
OLOO10 | Speed Reference Setting Spec1f¥ the speed for the posn?omng. ThlS setting can be cl'nanged during operation.
The unit depends on the Function Setting 1 (OWLILJ03, bits 0 to 3).
This parameter allows the feed speed to be changed without changing the Speed Refer-
ence (OLOO10).
owno18 | Override Set the speeq asa perc.entage of the Speed Reference Setting. This setting can be
changed during operation.
Setting range: 0 to 32767 (0% to 327.67%) Setting unit: 1 =0.01%
Example: Setting for 50%: 5000
Width of Positionin
oLOO1E . 9 Set the width in which to turn ON the Positioning Completed bit IWODOOC, bit 1).
Completion
. Set the range in which the NEAR Position bit (IWODOOC, bit 3) will turn ON.
NEAR Signal Output ’
oLO0O20 Width Y P The NEAR Position bit will turn ON when the absolute value of the difference
between the reference position and the feedback position is less than the value set here.
Straight Line
Acceleration/
oLO0o36 Acceleration Time Set the feed acceleration in acceleration rate or acceleration time.
Constant
Straight Line
Deceleration/
oLOmOo38 Deceleration Time Set the feed deceleration in deceleration rate or deceleration time.
Constant
Set the acceleration/deceleration filter time constant. Exponential acceleration/decel-
eration or a moving average filter can be selected in the Function Setting 1
OwnOnO3A | Filter Time Constant (OwWO0Oo3, bits 8 to B).
Change the setting only after pulse distribution has been completed for the command
(IwnOnooc, bit 0 is ON).
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7.2 Motion Command Details

[ b1 Monitoring Parameters

7.2.6 JOG Operation (FEED)

Parameter Name Monitor Contents

IwOOO00 | Running Indicates the Servo ON status.

Bit 1 (At Servo ON) ON: Power supplied to Servomotor, OFF: Power not supplied to Servomotor

ILOO02 | Warning Stores the most current warning.

ILOOO04 | Alarm Stores the most current alarm.

WOoos Motion Command Indicates the motion command that is being executed.

Response Code The response code is 7 during FEED command execution.

wOnoo9 | Command Turns ON when abort processing is being performed for FEED command.

Bit 0 Execution Flag Turns OFF when abort processing has been completed.

IwO0Oo09 | Command Hold Al OFF for FEED d

Bit 1 Completed ways or command.

w0009 | Command Error Turns ON if an error occurs during FEED command execution. The axis will decelerate to a

Bit 3 Completed Status stop if it is moving. Turns OFF when another command is executed.

woOmog | Sommand

. Execution Always OFF for FEED command.

Bit 8

Completed

IwOOO0C | Discharging Turns ON when pulse distribution has been completed for the move command.

Bit 0 Completed Turns OFF during execution of a move command.

IWwOOOC | Positioning Turns ON when pulse distribution has been completed and the current position is within the

Bit 1 Completed Width of Positioning Completion. OFF in all other cases.

The operation depends on the setting of the NEAR Signal Output Width (setting parameter
oLOO20).
OLOO20 = 0: Turns ON when pulse distribution has been completed (DEN = ON). Oth-

IWDDOC NEAR Position erwise, it turns OFF.

Bit 3 OLOO20 # 0: Turns ON when the absolute value of the difference between MPOS
(ILOO12) and APOS (ILOO16) is less than the NEAR Position Setting
even if pulse distribution has not been completed.

OFF in all other cases.

(5) Timing Charts

[a] Normal Execution

OWODO8 = 7 (FEED)
IWOIC08 = 7 (FEED)

IWOOO09, bit 0 (BUSY)

1WOmao9, bit 3 (FAIL)

IWOD09, bit 8 (COMPLETE) -+~

IWODOO0C, bit 0 (DEN)

™

I

=8 R
Rl

2 e

1 scan
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7.2 Motion Command Details

7.2.6 JOG Operation (FEED)

[ b] Execution when Aborted

OWDDO08 = 7 (FEED) N
OWIO09, bit 1 (ABORT)
IWOD08 = 7 (FEED)
IWOD09, bit 0 (BUSY)
IWODO09, bit 3 (FAIL)
IWODO09, bit 8 (COMPLETE) ~I~ ——

-

IWwOOoC, bit 0 (DEN) 1 —

s

[ c] Execution when an Alarm Occurs

— y >
ownanoos = 7 (FEED) _ f f L
IwOmOo8 = 7 (FEED) | ' T
IWODO09, bit 0 (BUSY) ' i
1waOao9, bit 3 (FAIL) ! ). 4
IWEID09, bit 8 (COMPLETE) --t-1 / |
IWEIDOC, bit 0 (DEN) : / —
» e
1 scan
Alarm
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7.2 Motion Command Details

7.2.7 STEP Operation (STEP)

The STEP command executes a positioning for the specified travel direction, moving 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.

7.2.7 STEP Operation (STEP)

No.

Execution Conditions

Confirmation Method

1

There are no alarms.

ILOO04 is 0.

The Servo ON condition.

IWOoo, bit 1 is ON.

Motion command execution has been completed.

IWOOO08 is 0 and IWODO09, bit 0 is OFF.

2. Set the following motion setting parameters.

STEP Travel Distance: OLC44

Moving Direction: OWODO09, bit 2

Speed Reference Setting: OLOO 10

Filter Type Selection: OWO03, bits 8 to B
+ The speed reference bit OLCII10 can be changed during operation.
¢+ An override of between 0% to 327.67% can be set for the travel speed.

3. Set OWOMOO08 to 8 to execute the STEP motion command.

STEP operation will start. IWCICI08 will be 8 during execution.
IWOOOC, bit 3 will turn ON when the axis reaches the target position.
IWOOOC, bit 1 will turn ON when the axis reaches the target position and the positioning has been completed.

4. Set OWOOO8 to 0 to execute the NOP motion command and then complete the STEP operation.

(2) Holding

STEP Operation Pattern

Speed 4

Rated speed

100(%) | =--===--==-q- 1o 220 o

," Speed Reference
/ Setting
! (oLOom1o)

STEP Travel
Distance
(oLOO44)

0

:

Straight Line Acceleration/

Acceleration Time Constant
NEAR Position 1 (0LO036)
(lwdaoc, bit 3) H

»>
< > Time
Straight Line Deceleration/
Deceleration Time Constan?

Discharging Completed
(lwdaoc, bit 0)

1T

Positioning Completed
(lwdaoc, bit 1)

11

]

Axis travel can be stopped during command execution and then the remaining travel can be restarted. A command is
held by setting the Holds A Command (OWDOOO09, bit 0) to 1.
* Set the Holds A Command bit (OWOOO09, bit 0) to 1. The axis will decelerate to a stop.

* When the axis has stopped, the Command Hold Completed bit (IWOO09, bit 1) will turn ON.
* Reset the Holds A Command bit (OWOOO09, bit 0) to 0.
The command hold status will be cleared and the remaining portion of the positioning will be restarted.

Motion Commands
N
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7.2 Motion Command Details
7.2.7 STEP Operation (STEP)

(3) Aborting
Axis travel can be stopped during command execution and the remaining travel canceled by aborting execution of a
command. A command is aborted by setting the Interrupt A Command bit (OWODO09, bit 1) to 1.

* Set the Interrupt A Command bit (OWOO09, bit 1) to 1. The axis will decelerate to a stop.

» When the axis has stopped, the remain travel will be canceled and the Positioning Completed bit IWOOOC,
bit 1) will turn ON.

* This type of operation will also be performed if the motion command is changed to NOP during axis move-
ment.

(4) Related Parameters

[a] Setting Parameters

Parameter Name Setting

ownoo Turns the power to the Servomotor ON and OFF.

Bit 0 Servo ON 1: Power ON to Servomotor, 0: Power OFF to Servomotor
Set this bit to 1 before setting the Motion Command (OWOL08) to 8.

ownaaoo3 | Function Setting 1 Set the speed unit, acceleration/deceleration unit, and filter type.
The STEP operation starts when this parameter is set to 8.

ownnos | Motion Command The axis will decelerate to a stop and the STEP operation is completed if this parameter
is set to 0 during STEP command execution.

OWD o9 Holds A Command The axis w.1ll dec.elerate to a stop 1.f FhlS bit is set to 1 during STEPv operation.

Bit 0 The operation will restart if this bit is reset to 0 when a command is being held.

owooo9 The axis will decelerate to a stop if this bit is set to 1 during the positioning. When this

Bit 1 Interrupt A Command | bit is reset to 0 after decelerating to a step, the operation depends on the setting of the
Position Reference Type (OWDODOO09, bit 5).

OWD o9 Moving Direction Set thc? t.ravq dlre.ctlon for STEP operat}on.

Bit 2 0: Positive direction, 1: Negative direction

oOWO0o9 Position Reference Select the type ofpo.sition reference.
0: Incremental addition mode, 1: Absolute mode

Bit 5 Type
yp Set this bit before setting the Motion Command (OWOOO08) to 8.
oLoo10 Speed Reference Specify the speed for the positioning. This setting can be changed during operation. The
Setting unit depends on the setting of the Function Setting 1 (OWILI03, bits 0 to 3).

This parameter allows the positioning speed to be changed without changing the Speed
Reference Setting (OLOO10).

owno1s | Override Set the speec} asa pergentage of the Speed Reference Setting. This setting can be
changed during operation.

Setting range: 0 to 32767 (0% to 327.67%) Setting unit: 1 =0.01%

Example: Setting for 50%: 5000

Width of Positioning

oLO0O1E Completion Set the width in which to turn ON the Positioning Completed bit IWODOOC, bit 1).
. Set the range in which the NEAR Position bit (IWODOOC, bit 3) will turn ON.
NEAR Signal Output ’
oLO0O20 Width 9 P The NEAR Position bit will turn ON when the absolute value of the difference between
the reference position and the feedback position is less than the value set here.
Straight Line
Acceleration/
oLO0os6 Acceleration Time Set the positioning acceleration in acceleration rate or acceleration time.
Constant
Straight Line
Deceleration/ o Lo . N
oLOmO38 Deceleration Time Set the positioning deceleration in deceleration rate or deceleration time.
Constant

Set the acceleration/deceleration filter time constant. Exponential acceleration/decelera-
tion or a moving average filter can be selected in the Function Setting 1 (OWOO03,
OWOO3A | Filter Time Constant | bits 8 to B).

Change the setting only after pulse distribution has been completed for the command
IWOOOC, bit 0 is ON).

oLOO44 STEP Travel Distance | Set the moving amount for STEP operation.
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7.2 Motion Command Details

[ b1 Monitoring Parameters

7.2.7 STEP Operation (STEP)

Parameter Name Monitor Contents

IwOOO00 | Running Indicates the Servo ON status.

Bit 1 (At Servo ON) ON: Power supplied to Servomotor, OFF: Power not supplied to Servomotor

ILOO02 | Warning Stores the most current warning.

ILOO04 Alarm Stores the most current alarm.

WOoos Motion Command Indicates the motion command that is being executed.

Response Code The response code is 8 during STEP command execution.

iwOnoo9 | Command Turns ON during STEP command execution and then turns OFF when STEP command

Bit 0 Execution Flag execution has been completed.

IWODO09 | Command Hold Turns ON when a dec.eleration toa stqp has been c:.ompleted as the result of se.tting the

. Holds A Command bit (OWOO09, bit 1) to 1 during STEP command execution

Bit 1 Completed

(rwaoaoos = 8).

IWOD09 | Command Error %Erns QN i.tila(ril errlor occurs durin% STEP co.rnmellfld exﬁgll;lgonl.l . ¥

Bit 3 Completed Status e axis will decelerate to a stop if it is moving. Turns when another command is exe-

cuted.

womog | Sommand .

Bit 8 Execution Turns ON when STEP command execution has been completed.

Completed

IwOOOC | Discharging Turns ON when pulse distribution has been completed for the move command.

Bit 0 Completed Turns OFF during execution of a move command.

IwOOOC | Positioning Turns ON when pulse distribution has been completed and the current position is within the

Bit 1 Completed Width of Positioning Completion. OFF in all other cases.

The operation depends on the setting of the NEAR Signal Output Width (setting parameter
oLono20).
OLOMO20 = 0: Turns ON when pulse distribution has been completed (DEN = ON). Oth-

|WDDOC NEAR Position erwise, it turns OFF. .

Bit 3 OLOO20 # 0: Turns ON when the absolute value of the difference between MPOS
(ILOO12) and APOS (ILOO16) is less than the NEAR Position Setting
even if pulse distribution has not been completed.

OFF in all other cases.

(5) Timing Charts

[a] Normal Execution

OWIOICI08 = 8 (STEP)
IWLICI08 = 8 (STEP)
IWDIDI09, bit 0 (BUSY)
IWDID09, bit 3 (FAIL)

1wmao9, bit 8 (COMPLETE)--

IWwOOo0C, bit 0 (DEN)

IWEICIOC, bit 1 (POSCOMP)

T X >
; e
i —
! —
: I
> B
1 scan Undefined length of time
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7.2 Motion Command Details

7.2.7 STEP Operation (STEP)

[ b] Execution when Aborted

v

OWOOO08 = 8 (STEP) ]
Oowmmog, bit 1 (ABORT) |

F.

IwOmoo8 = 8 (STEP)

-

1WwOmao9, bit 0 (BUSY) i
1wmao9, bit 3 (FAIL) |

1wmaog, bit 8 (COMPLETE) "1~

IWOOOC, bit 0 (DEN)

IwOaoc, bit 1 (POSCOMP) —H

1

: T
>
1 scan

Undefined' Ie'ngth of time

[ c] Execution when Aborting by Changing the Command

\4

OWIIEI08 = 8 (STEP) N

IWOICI08 = 8 (STEP) N
IWEICI09, bit 0 (BUSY)

1waog, bit 3 (FAIL)

Iwaog, bit 8 (COMPLETE) --t-4

IWwOOO0C bit 0 (DEN) e

IWEIDOC, bit 1 (POSCOMP) _!

—

>
1 scan

[ d] Execution when an Alarm Occurs

> <
Undefined length of time

| N >
OWDICI08 = 8 (STEP) T 1
IWOICI08 = 8 (STEP) il ' ml
IWOO09, bit 0 (BUSY) : :
IWOO09, bit 3 (FAIL) b4 B
IWOO09, bit 8 (COMPLETE) --- / -
IWODOC, bit 0 (DEN) _ / [—
IWOOOC, bit 1 (POSCOMP) :

= i

1 scan Undefined length of time

Alarm




7.2 Motion Command Details

7.2.8 Zero Point Setting (ZSET)

7.2.8 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.

ILOO04 is 0.

2

Motion command execution has been completed.

IWO0Oo8 is 0 and IWOOO09, bit 0 is OFF.

2. Set OWOOO08 to 9 to execute the ZSET motion command.

A new machine coordinate system will be established with the current position as the zero point. IWOO08 will
be 9 during the zero point setting operation. IWOOOC, bit 5 will turn ON when zero point setting has been com-

pleted.

3. Set OWIOOS to 0 to execute the NOP motion command and then complete the zero point setting.

(2) Holding and Aborting

The Holds A Command bit (OWOO09, bit 0) and the Interrupt A Command bit (OWODOO09, bit 1) cannot be used.

(3) Related Parameters

[a] Setting Parameters

Parameter Name Setting

ownonOos | Motion Command Set to 9 for ZSET command.

ownno9

Bit 0 Holds A Command This parameter is ignored for ZSET command.

ownnoo9

Bit 1 Interrupt A Command | This parameter is ignored for ZSET command.
Zero Point Position in

oLOo48 Machine Coordinate Sets the position offset from the zero point in the machine coordinate system after the
System Offset setting of the zero point has been completed.

[ b1 Monitoring Parameters

Parameter Name Monitor Contents
ILO0Oo02 Warning Stores the most current warning.
ILOO04 Alarm Stores the most current alarm.
Motion Command Indicates the motion command that is being executed.
wOnoos . . .
Response Code The response code is 9 during ZSET command execution.
Iwanoo9 Command Execution | Turns ON during ZSET command execution and turns OFF when ZSET command exe-
Bit 0 Flag cution has been completed.
Iwamoo9 Command Hold Al OFF for ZSET d
Bit 1 Completed ways or command.
iwaoo9 Command Error Turns ON if an error occurs during ZSET command execution.
Bit 3 Completed Status Turns OFF when another command is executed.
Iwamoo9 Command Execution T ON when ZSET d ion has b leted
Bit 8 Completed urns when command execution has been completed.
iwaoocC Zero Point Return T ON when th ine of th int has b leted
Bit 5 (Setting) Completed urns when the setting of the zero point has been completed.

Motion Commands
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7.2 Motion Command Details

7.2.8 Zero Point Setting (ZSET)

(4) Timing Charts

[a] Normal Execution

ownnos = 9 (ZSET)

IWOIO8 = 9 (ZSET) 1 —

IWEICI09, bit 0 (BUSY) L1

IWEID09, bit 3 (FAIL) |

1
|
'
1
J
1
'

IWO0o09, bit 8 (COMPLETE) i~

IWOOC, bit 5 (ZRNC)
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7.2 Motion Command Details

7.2.9 Speed Reference (VELO)

7.2.9 Speed Reference (VELO)

The VELO command is used to operate the SERVOPACK in the speed control mode.

(1) Executing/Operating Procedure

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

No. Execution Conditions Confirmation Method
There are no alarms. 1LO0O04 is 0.
2 Motion command execution has been completed.” IWO0Oo8 is 0 and IWODOO09, bit0 is OFF.

*

This condition is a basic execution condition. Refer to Chapter 8 Switching Commands during Execution on
page 8-1 when changing the command being executed to a VELO command.

2. Set the following motion setting parameters.

Speed Reference Setting: OLOO10
Positive Side Limiting Torque/Thrust Setting at the Speed Reference: OLOO14
Filter Type Selection: OWL03, bits 8 to B

¢+ The Speed Reference can be changed during operation.

¢+ An override of between 0% to 327.67% can be set for the reference speed.

3. Set OWOMOO08 to 23 to execute the VELO motion command.

The control mode in the SERVOPACK will be switched to speed control.
w008 will be 23 during command execution.

+ This command can be executed even when the Servo is OFF.
+ Position management using the position feedback is possible during operation with speed control mode.

4. Execute another motion command to cancel the speed control mode.
VELO Operation Pattern

Speed 4
100(%) Rated speed
() 2 I N
I/
/ |Speed Reference
,/ Setting
i (oLoo10)

0 »>
< > Time

:

Straight Line Acceleration/ Straight Line Deceleration/,
Acceleration Time Constant Deceleration Time Constant
Discharging Completed :(OLDD36) (OLOO38) i
(Iwdaoc, bit 0) H 1
Positioning Completed | |
(IwOooc, bit 1) ! i I
Position control Speed control Position cont
mode mode mode

(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 Holds A Command bit (OWO09, bit 0) to 1.
* Set the Holds A Command bit (OWOOO09, bit 0) to 1. The axis will decelerate to a stop.
* When the axis has stopped, the Command Hold Completed bit (IWODO09, bit 1) will turn ON.
* Reset the Holds A Command bit (OWO09, bit 0) to 0.
The command hold status will be cleared and the remaining portion of the operation will be restarted.

Motion Commands
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7.2 Motion Command Details

7.2.9 Speed Reference (VELO)

(3) Aborting

The VELO command can be canceled by aborting execution of a command. A command is aborted by setting the Inter-
rupt A Command bit (OWODOO09, bit 1) to 1.

* Set the Interrupt A Command bit (OWO09, bit 1) to 1. The axis will decelerate to a stop in the speed control
mode. Once the axis stops, the control mode will change to the position control mode and the abort processing
will be completed.

* The VELO command will restart if the Interrupt A Command bit (OWODOO09, bit 1) is reset to 0 during abort
processing.

* Setting the Interrupt A Command bit (OWDOOO09, bit 1) to 0 after the abort processing has been completed
will not restart the execution of VELO command.

* This type of operation will also be performed if the motion command is changed to NOP during operation
with speed control mode.

(4) Related Parameters

[ a] Setting Parameters

Parameter Name Setting
Turn the power to the Servomotor ON and OFF.
owanooo Servo ON 1: Power ON to Servomotor, 0: Power OFF to Servomotor
Bit 0 The motor will start to rotate when this bit is set to 1 under the speed control data
mode.
ownOnOo3 | Function Setting 1 Set the speed unit, acceleration/deceleration unit, and filter type.
ownanoes8 | Motion Command The mode is changed to speed control mode when this parameter is set to 23.
owooo9 The axis will decelerate to a stop if this bit is set to 1 during speed command opera-
Bit 0 Holds A Command tion.
The operation will restart if this bit is set to 0 while the command is being held.
ownnoo9
Bit 1 Interrupt A Command The axis will decelerate to a stop if this bit is set to 1 during operation.

oLao1o Speed Reference Setting Spemf){ the speed. This settlng. can be Fhanged during opefatlon.
The unit depends on the Function Setting 1 (OWODOO03, bits 0 to 3).

Positive Side Limiting
oLO0O14 Torque/Thrust Setting at
the Speed Reference

Set the torque limit for the speed reference. The same value is used for both the posi-
tive and negative directions.

This parameter allows the motor speed to be changed without changing the Speed
Reference Setting (OLOO10).

Set the speed as a percentage of the Speed Reference Setting. This setting can be
changed during operation.

Setting range: 0 to 32767 (0% to 327.67%) Setting unit: 1 =0.01%

Example: Setting for 50%: 5000

ownano18 | Override

Straight Line Acceleration/
oLO0O36 Acceleration Time Set the linear acceleration rate or acceleration time.
Constant

Straight Line
Deceleration/
oLOma3s Deceleration Time Set the linear deceleration rate or deceleration time.

Constant

Set the acceleration/deceleration filter time constant. Exponential acceleration/decel-
eration or a moving average filter can be selected in the Function Setting 1
OwOO3A | Filter Time Constant (OwO0Oo3, bits 8 to B).

Change the setting only after pulse distribution has been completed for the command
IwOOoC, bit 0 is ON).
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7.2 Motion Command Details

[ b1 Monitoring Parameters

[a]

7.2.9 Speed Reference (VELO)

Parameter Name Monitor Contents

IwOOO00 | Running Indicates the Servo ON status.

Bit 1 (At Servo ON) ON: Power supplied to Servomotor, OFF: Power not supplied to Servomotor

ILOO02 | Warning Stores the most current warning.

ILOO04 Alarm Stores the most current alarm.

Wooos Motion Command Indicates the motion command that is being executed.

Response Code The response code is 23 during VELO command execution.

IWODOO09 | Command Execution | Turns ON when abort processing is being performed for VELO command.

Bit 0 Flag Turns OFF when abort processing has been completed.

w009 | Command Hold Al OFF for VELO d

Bit 1 Completed ways or command.

IWOD09 | Command Error ¥;11ms QN iﬁlag errlor occurs duringf Y]?LO con}man;i exe%llt:il?n. . . y

Bit 3 Completed Status e axis will decelerate to a stop if it is operating. Turns when another command is

executed.

IwOO09 | Command Execution Al OFF for VELO d

Bit 8 Completed ways or command.

IwOOoC | Discharging Turns ON when pulse distribution has been completed for the move command.

Bit 0 Completed Turns OFF during execution of a move command.

|WDDOC Positioning Completed Turns'ON when [.)1.1136' dlStrlbuthH. has been.completed and the current position is within

Bit 1 the Width of Positioning Completion. OFF in all other cases.

The operation depends on the setting of NEAR Signal Output Width (setting parameter
oLOm20).
OLOO20 = 0: Turns ON when pulse distribution has been completed (DEN = ON).

IWD ocC NEAR Position Otherwise, it turns OFF.

Bit 3 OLOO20 # 0: Turns ON when the absolute value of the difference between MPOS
(ILOO12) and APOS (ILOO16) is less than the NEAR Position Set-
ting, even if pulse distribution has not been completed.

OFF in all other cases.

Timing Charts

Normal Execution

v

ownOmoo8=23(VELO) J
IWOO08=23(VELO) fl :l
IWEIDI09, bit 0 (BUSY) P 1
IWEIEI09, bit 3 (FAIL) 5 5
IWOD09, bit 8 (COMPLETE) ~i —
IwODOOC, bit 0 (DEN) ﬂ '7
1 sc:; * Speed control mode ;Montrol mode
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7.2 Motion Command Details

7.2.9 Speed Reference (VELO)

[ b] Execution when Aborted

OWIDO08 = 23 (VELO)
OWIO09, bit 1 (ABORT)
IWOD08 = 23 (VELO)
IWOD09, bit 0 (BUSY)
IWIIEI09, bit 3 (FAIL)

IwO0o9, bit 8 (COMPLETE) ~

IwOaoc, bit 0 (DEN)

[c] Command Hold

OWI08=23(VELO)
owmmo9, bit 0(HOLD)
IWOC08=23(VELO)
IWEIEI09, bit 0 (BUSY)
IWEICI09, bit 1 (HOLDL)
IWEIEI09, bit 3 (FAIL)

IWOmoo9, bit 8 (COMPLETE) 177

IWOOO0C, bit 0 (DEN)

\4

—_

-

A

Speed Control Mode .+ Position Control Mode

r4q

v

_’
1s

can

<

A A

[d] Execution when an Alarm Occurs

ownmos

IWOos

IWLICI09, bit 0 (BUSY)
IWOID09, bit 3 (FAIL)

IWODO09, bit 8 (COMPLETE) {™

IWwOOO0C, bit 0 (DEN)

Alarm

Speed Control Mode

Position Control Mode

v

adl

—

_h
1'sc

A

Speed control mode

A4

Position control mode



7.2 Motion Command Details

7.2.10 Torque Reference (TRQ)

7.2.10 Torque Reference (TRQ)

The TRQ command is used to operate the SERVOPACK in the torque control mode.

(1) Executing/Operating Procedure

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

No. Execution Conditions Confirmation Method
There are no alarms. 1LO0O04 is 0.
2 Motion command execution has been completed.” IWO0Oo8 is 0 and IWOOO09, bit 0 is OFF.

*

This condition is a basic execution condition. Refer to Chapter 8 Switching Commands during Execution on
page 8-1 when changing the command being executed to a TRQ command.

2. Set the following motion setting parameters.

Torque/Thrust Reference Setting: OLOO0C
Speed Limit Setting at the Torque/Thrust Reference: OLOOOE
Torque Unit Selection: OWOOO03, bits C to F
+ The Torque/Thrust Reference Setting (OLCICIOC) can be changed during operation.

3. Set OWOMOO08 to 24 to execute the TRQ motion command.

The control mode in the SERVOPACK will be changed to torque control.
IWOO08 will be 24 during command execution.
+ This command can be executed even when the Servo is OFF.
+ Position management using the position feedback is possible during operation with torque control mode.

4. Execute another motion command to cancel the torque control mode.
TRQ Operation Pattern

Torque A

0 Time (t)

(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 Holds A Command bit (OWODO09, bit 0) to 1.
* Set the Holds A Command bit (OWOOO09, bit 0) to 1. The axis will decelerate to a stop.
* When the axis has stopped, the Command Hold Completed bit (IWOO09, bit 1) will turn ON.
* Reset the Holds A Command bit (OWOOO09, bit 0) to 0.
The command hold status will be cleared and the remaining portion of the operation will be restarted.

Motion Commands
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7.2 Motion Command Details

7.2.10 Torque Reference (TRQ)

(3) Aborting

The TRQ command can be canceled by aborting execution of a command. A command is aborted by setting the Inter-
rupt A Command bit (OWODOO09 bitl) to 1.
* Set the Interrupt A Command bit (OWOO09, bit 1) to 1, the axis will decelerate to a stop in the speed mode.
Once the axis stops, the control mode will change to the position control mode and the abort processing will

be completed.
* The TRQ command will restart if the Interrupt A Command bit (OWODOO09, bit 1) is reset to 0 during abort
processing.
* Setting the Interrupt A Command bit (OWDOOO09, bit 1) to 0 after the abort processing has been completed
will not restart the execution of TRQ command.

+ This type of operation will also be performed if the motion command is changed to NOP during operation

with torque control mode.

(4) Related Parameters

[ a] Setting Parameters

Parameter Name Setting
Turn the power to the Servomotor ON and OFF.
ownanooo Servo ON 1: Power ON to Servomotor, 0: Power OFF to Servomotor
Bit 0 Motor will start to rotate when the Servo is turned ON after switching to Torque Control
Mode.
OwnOanoo3 | Function Setting 1 Set the unit for torque reference.
ownaoos | Motion Command The mode is changed to torque control mode when this parameter is set to 24.
OWEI 009 Holds A Command The axis w'ill stop if this b.it is Aset 'to.1 during torque reference opefatim.L
Bit 0 The operation will restart if this bit is set to 0 while the command is being held.
ownonoo9
Bit 1 Interrupt A Command | An axis will decelerate to a stop if this bit is set to 1 during operation.
oLOooc Torque/Thrust Set the torque reference. This setting can be changed during operation.
Reference Setting The unit depends on the Function Setting 1 (OWII03, bits C to F).
Speed Limit Setting at . s
OLODOE the Torque/Thrust Set ghe speiled limit for torque references. The speed limit is set as a percentage of the
Reference rated speed.
Straight Line
Deceleration/
oLOO3s Deceleration Time Set the rate of deceleration or deceleration time for aborting the command.
Constant




7.2 Motion Command Details

[ b1 Monitoring Parameters

7.2.10 Torque Reference (TRQ)

Parameter Name Monitor Contents

Iwmooo Running Indicates the Servo ON status.

Bit 1 (At Servo ON) ON: Power supplied to Servomotor, OFF: Power not supplied to Servomotor

ILO0oo02 Warning Stores the most current warning.

ILOO04 Alarm Stores the most current alarm.

WOoos Motion Command Indicates the motion command that is being executed.

Response Code The response code is 24 during TRQ command execution.

Iwaoo9 Command Execution | Turns ON when abort processing is being performed for TRQ command.

Bit 0 Flag Turns OFF when abort processing has been completed.

Iwamoo9 Command Hold Al OFF for TR d

Bit 1 Completed ways or TRQ command.

WOoo9 Command Error iﬁms QN i-tila(lil errlor occurs durirf .T.RQ coanani execgtti;n. . . N

Bit 3 Completed Status e axis will decelerate to a stop if it is operating. Turns when another command is

executed.

Iwamoo9 Command Execution Al OFF for TR d

Bit 8 Completed ways OFF for TRQ command.

iwaooc Discharging Turns ON when pulse distribution has been completed for the move command.

Bit 0 Completed Turns OFF during execution of a move command.

iwooc Positioning Turns ON when pulse distribution has been completed and the current position is within

Bit 1 Completed the Width of Positioning Completion. OFF in all other cases.

The operation bit depends on the setting of NEAR Signal Output Width (setting param-
eter OLOO20).
OLOO20 = 0: Turns ON when pulse distribution has been completed (DEN = ON).

IWI:IEIOC NEAR Position Otherwise, it turns OFF.

Bit 3 OLOO20 # 0: Turns ON when the absolute value of the difference between MPOS
(ILOO12) and APOS (ILOO16) is less than the NEAR Position Set-
ting, even if pulse distribution has not been completed.

OFF in all other cases.

(5) Timing Charts

[a] Normal Execution

owaonoos = 24 (TRQ)
IwOOo08= 24 (TRQ)
IWOo09, bit 0 (BUSY)
W09, bit 3 (FAIL)

IwO0Oo9, bit 8 (COMPLETE) "1~

IWOIEIOC, bit 0 (DEN)

I 5
Il E'r .......
R .
Sl P

Torque control mode Position control mode

-
172}

-L-O-
Q
=]

Speed control
mode
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7.2 Motion Command Details

7.2.10 Torque Reference (TRQ)

[ b] Execution when Aborted

v

OwWOmos = 24 (TRQ)
owOmoo, bit 1 (ABORT)

IWOO8 = 24 (TRQ)
IWOI09, bit 0 (BUSY)

IWLICI09, bit 3 (FAIL)

IwOmao9, bit 8 (COMPLETE) i~

Torque control mode

. iPosition control mode
<

Lah BN

Speed control
mode

v

Torque control mode

' ' Position control mode
pit—Pie

Speed control
mode

v

/ -

\ [

> e
Undefined length of time

IWOCIOC, bit 0 (DEN) —
IWOCIOC, bit 1 (POSCOMP) i ¢
1 scan
[c] Command Hold
|
OWICI08 = 24 (TRQ)
OWOIOo9, bit 0 (HOLD)
IWOO08 = 24 (TRQ) e
W09, bit 0 (BUSY)
W09, bit 1 (HOLDL)
IWOIO09, bit 3 (FAIL)
IWOCO09, bit 8 (COMPLETE) --1-1
IWODOC, bit 0 (DEN) —
> <
1 scan
[d] Execution when an Alarm Occurs
I
OWDOO08 = 24 (TRQ)
IWOOO08 = 24 (TRQ) _
Iwao9, bit 0 (BUSY)
IWLIEI09, bit 3 (FAIL)
IWOmo9, bit 8 (COMPLETE) "1~
IWOCIOC, bit 0 (DEN) —
IwOaoc, bit 1 (POSCOMP) —
Tsd;B
Alarm

Torque control mode

_Position control mode

»ig—
Lt e g

Speed control
mode
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7.2.11 Phase References (PHASE)

7.2.11 Phase References (PHASE)

The PHASE command is used for the synchronized operation of multiple axes under phase control mode, using the
specified speed, phase bias, and speed compensation value.

(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. 1ILO0O04 is 0.
The Servo ON condition. IwWaaoo, bit 1 is ON.
3 Motion command execution has been completed. IwOmOo8 is 0 and IWOO09, bit 0 is OFF.

2. Set the following motion setting parameters.

Speed Reference Setting: OLOO10
Phase Correction Setting: OLOO28
Speed Compensation: OWOO31

3. Set OWOMOO08 to 25 to execute the PHASE motion command.

Synchronized operation using phase control will start.

IWOO08 will be 25 during the execution.

4. Execute another motion command to cancel the phase control mode.

PHASE Operation Pattern

Speed 4

Moving amount per high-speed scan
(The difference between the values in OLOO28
of one scan and the next scan)

0

Discharging Completed
(lwOaooc, bit0) !

—p —
High-speed scan

Positioning Completed
(lwOaooc, bit 1) !

»!

A

»
Position control mode

(2) Holding and Aborting

Phase control mode

h 4

<

<

Position control
mode

The Holds A Command bit (OWOOO09, bit 0) and the Interrupt A Command bit (OWEDOO09, bit 1) cannot be used.
When the motion command is changed from PHASE to NOP during execution of PHASE command, the axis will
decelerate to a stop in the speed control mode. Once the axis stops, the control mode will change from the speed control

mode to the position control mode.
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7.2 Motion Command Details

7.2.11 Phase References (PHASE)

(3) Related Parameters

[ a] Setting Parameters

Parameter Name Setting
Turns the power to the Servomotor ON and OFF.
ownoanooo
Bit 0 Servo ON 1: Power ON to Servomotor, 0: Power OFF to Servomotor
Set this bit to 1 before setting the Motion Command (OWOO08) to 25.
OownaOnao3 | Function Setting 1 Sets the speed unit, acceleration/deceleration unit, and filter type.
Disables/enables phase reference generation processing when executing phase reference
Phase commands. This bit enables setting processing appropriate to an electronic shaft or elec-
ownooos . .
Bit 1 Reference Creation | tronic cam.
Calculation Disable | -« Enable this processing when an electronic shaft is being used, and disable it when an
electronic cam is being used.
ownaoos | Motion Command Phase control operation starts when this parameter is set to 25.
oLOoo1o Speed Reference Set the speed reference. The setting can be changed during operation.
Setting The unit depends on the Function Setting 1 setting (OWLI[103, bits 0 to 3).
Set the speed feed forward amount for PHASE command.
oLOo16 Secondly Speed The setting unit for Speed Compensation (setting parameter OWOO31) is 0.01% (fixed).
Compensation The unit for this parameter, however, can be selected by the user. When used at the same
time as OWOO31, speed compensation can be performed twice.
Set the phase compensation in reference units.
* Set the number of pulses for phase compensation in pulses when an electronic shaft is
Phase .
oLOOo28 . . being used.
Correction Setting . L. .\
* Use the incremental addition mode to calculate the cam pattern target position when an
electronic cam is being used.
ownoo31 Speed Set the speed feed forward gain as a percentage of the rated speed.
Compensation The setting units for this parameter is 0.01% (fixed).
Straight Line
Deceleration/
oLOmo3s Deceleration Time Specify the deceleration rate when the motion command is changed from PHASE to NOP.
Constant

[ b ] Monitoring Parameters

Parameter Name Monitor Contents
IWDDOO Running (At Servo ON) Indicates the SGIYO ON status. '
Bit 1 ON: Power supplied to Servomotor, OFF: Power not supplied to Servomotor
ILOO02 | Warning Stores the most current warning.
ILOOO04 | Alarm Stores the most current alarm.
wooos Motion Command Indicates the motion command that is being executed.
Response Code The response code is 25 during PHASE command execution.
Iwamo9 .
Bit 0 Command Execution Flag | Always OFF for PHASE command.
iwamo9
Bit 1 Command Hold Completed | Always OFF for PHASE command.
IWOD09 | Command Error Completed Turns QN 1.f an error occurs durlr%g .PI.{ASE .command execution.
; The axis will decelerate to a stop if it is moving. Turns OFF when another command
Bit 3 Status .
is executed.
IwOO09 | Command Execution Al OFF for PHASE d
Bit 8 Completed ways or command.
|WDDOC Discharging Completed Turns ON Whel.l pulse dlsFrlbutlon has been completed for the move command.
Bit 0 Turns OFF during execution of a move command.
|WDDOC Positioning Completed Tl,.lrn.s ON When pulse d}s'trlb.utlon has be.en compléted and the current position is
Bit 1 within the Width of Positioning Completion. OFF in all other cases.




7.2 Motion Command Details

7.2.11 Phase References (PHASE)

Bit 3 NEAR Position

OLOO20 # 0:Turns ON when the absolute value of the difference between
MPOS (ILOO12) and APOS (ILODO16) is less than the NEAR
Position Setting, even if pulse distribution has not been completed.

OFF in all other cases.

(cont'd)
Parameter Name Monitor Contents
The operation depends on the setting of NEAR Signal Output Width (setting param-
eter OLOO20).
OLOO20 = 0:Turns ON when pulse distribution has been completed (DEN =
iwOdoocC ON). Otherwise, it turns OFF.

(4) Timing Charts

[a] Normal Execution

OWIOO8 = 25 (PHASE)
W08 = 25 (PHASE)
W09, bit 0 (BUSY)
W09, bit 3 (FAIL)
W09, bit 8 (COMPLETE)
IWODOC, bit 0 (DEN)

IWOOOC, bit 1 (POSCOMP)

[ b] Execution when Aborted

owamnos = 25 (PHASE)
IWO0o08 = 25 (PHASE)
IWO0o09, bit 0 (BUSY)
1wao9, bit 3 (FAIL)

(
w0309, bit 8 (COMPLETE) ™™~

IWwO0oc, bit 0
IwOaoc, bit 1

(DEN)
(

POSCOMP) —
> 1 scan - Undefined length of time

The speed reference value is automatically refreshed every scan.

M

L
_ L
0
—d [
— —
I
» > )
1 sdan Undefined length of time
o Phase control mode "1 Position control mode

The speed reference is refreshed every scan.

—

—

»ig

pig—d

"I Position control mode
Speed control mode

Phase control mode
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7.2.11 Phase References (PHASE)

[ c] Execution when an Alarm Occurs

ownamoos = 25 (PHASE)
Alarm
IwOmOo8 = 25 (PHASE)
IWwOmoo9, bit 0 (BUSY)
1wanao9, bit 3 (FAIL)

IWO0Oo9, bit 8 (COMPLETE)--+-

IWOOOC, bit 0 (DEN)

IWOOOC, bit 1 (POSCOMP) _t

[ »
L
L
— :_
—
&> >
1 scan Undefihed length of time
" Phase control mode "I Position control mode

Speed control mode



7.3 Motion Subcommands

7.3 Motion Subcommands

7.3.1 No Command (NOP)

With the SVA-01 Module, two motion subcommands can be used: NOP and FIXPRM_RD.
The following provides a detailed description of these two subcommands.

7.3.1 No Command (NOP)

Set this command when a subcommand is not being specified.

(1) Related Parameters

[a] Setting Parameters

Parameter

Name

Setting Contents

OowaOmooA

Motion Subcommand

Set to 0 to specify no command (NOP).

[ b] Monitoring Parameters

Parameter Name Monitoring Contents

IWOICI0A Motion Subcommand Indicates the motion subcommand that is being executed.
Response Code The response code is 0 during NOP command execution.

iwOmooB Command Execution Turns ON during NOP command execution.

Bit 0 Flag Turns OFF when execution has been completed.

iwmooB Command Error Turns ON if an error occurs during NOP command execution.

Bit 3 Completed Status Turns OFF when another command is executed.

iwadooB Command Execution T ON when NOP d ion has b leted

Bit 8 Completed * urns ON when command execution has been completed.

* The NOP command’s subcommand status stored in Command Execution Completed (COMPLETE) is not defined.
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7.3 Motion Subcommands

7.3.2 Read Fixed Parameters (FIXPRM_RD)

7.3.2 Read Fixed Parameters (FIXPRM_RD)

The FIXPRM_RD command reads the current value of the specified fixed parameter and stores the value in the moni-
toring 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.

IWODOOA is 0 and IWOOOB, bit 0 is OFF.

2. Set OWOOOA to 5 to execute the FIXPRM_RD motion subcommand.

The FIXPRM_RD will read the specified fixed parameter’s current value and store the code in the monitoring

parameter.

IWODOOA will be 5 during command execution.
IWODOOB, bit 0 will turn ON during the command processing and will turn OFF when the command processing
has been completed.

3. Set OWLOA to 0 to execute the NOP motion command and then complete the monitoring operation.

(2) Related Parameters

[a] Setting Parameters

Parameter Name Setting
OWLOCI0A | Motion Subcommand "Sl"he Read Fixed Parameter subcommand is executed when this parameter is set to
OownamnOsC | Fixed Parameter Number | Set the parameter number of the fixed parameter to be read.

[ b ] Monitoring Parameters

Parameter Name Monitor Contents
IWOICI0A Motion Subcommand Indicates the motion subcommand that is being executed.
Response Code The response code is 5 during FIXPRM_RD command execution.
IwanooB Command Execution Turns ON during FIXPRM_RD command execution.
Bit 0 Flag Turns OFF when execution has been completed.
IwanooB Command Error Turns ON if an error occurs during FIXPRM_RD command execution.
Bit 3 Completed Status Turns OFF when another command is executed.
lwamooB Command Execution T ON when FIXPRM RD d ion has b leted
Bit 8 Completed urns when » command execution has been completed.
Fixed Parameter
ILOO56 Monitor Stores the data of the specified fixed parameter number.




7.3 Motion Subcommands

7.3.2 Read Fixed Parameters (FIXPRM_RD)

(3) Timing Charts

[a] Normal End

OwWOOOA = 5 (FIXPRM_RD)

IWOOOA = 5 (FIXPRM_RD) _:

IWODOO0B, bit 0 (BUSY)
IWODO0B, bit 3 (FAIL)
IWODOO0B. bit 8 (COMPLETE)_
ILOO56 Undefined Monitoring result

<

Y

[b] Error End

OWDICI0A = 5 (FIXPRM_RD) L
IWOOOA = 5 (FIXPRM_RD) i
IWOICIOB, bit 0 (BUSY)
IwO0OoB, bit 3 (FAIL) !
IwO0aoB, bit 8 (COMPLETE)

ILOOS56 Undefined

Motion Commands
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8

Switching Commands during Execution

This chapter describes motion commands that can be switched during execution and how the axis
will move when they are switched.

8.1 Switchable Motion Commands - - ---------- - 8-2
8.1.1 Switching Between Motion Commands - -----------cm oo 8-2
8.1.2 Switching from POSING - - - = - = - - o - e e e e e e 8-3
8.1.3 Switching from EX_POSING - ----- - o mmm e e e e 8-7
8.1.4 Switching from ZRET - - - - - - - - c o s m e e e o 8-11
8.1.5 Switching from INTERPOLATE - - - - === - - m s e e e e e e e e e e - 8-13
8.1.6 Switching from ENDOF_INTERPOLATE or LATCH - ------------mmmmmm oo - 8-16
8.1.7 Switching from FEED - - - - - = - = - - o o e e e e e e e 8-17
8.1.8 Switching from STEP = - - == - - - m o m e e e e e e e 8-21
8.1.9 Switching from ZSET = -------cmmmm e e - 8-24
8.1.10 Switching from VELO - - - - = - = - o s - e e e e e e 8-25
8.1.11 Switching from TRQ - - = - == - == m s s e e e e e e - 8-30
8.1.12 Switching rom PHASE - - - - == == - o m e m e e e e - 8-36

n Switching Commands during Execution
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8.1 Switchable Motion Commands

8.1.1 Switching Between Motion Commands

8.1 Switchable Motion Commands

8.1.1 Switching Between Motion Commands

The following table shows motion commands that can be switched during execution.

Switched To (Newly Set Command)
0 1 2 3 4 5 6 7 8 9 23 24 25
NOP | POS | EX_P | ZRET | INTE | ENDO | LATC | FEED | STEP | ZSET | VELO | TRQ | PHAS

0 | NOP - O O O O O O O O O O (@)

— |1 | POSING X - O X O O O O O X O O O
é 2 | EX_POSING X O - X O O O O O X O O O
§ 3 | ZRET x x x - x x x x X X X X X
"'é' 4 | INTERPOLATE O O O X - O O O O X O O @)
é 5 :EI\INI'I?EORE_OLATE O O O X O - O O O X O O O
§ 6 | LATCH O O O X O O - O O O O @)
E 7 | FEED X O O X O O O - O O O (@)
E 8 | STEP X O O X O O O O - O O (@)
E 9 | ZSET O O O O O O O O O - O O (@)
.~‘~§’ 23| VELO X o) o) X x x x o) o) - o) o)
@ 124]TRQ X [} [} X X X X [} [} [} - O
25 | PHASE X O O X X X X (@) @) O ©) -

+ O: Available
X: The command in execution is aborted (the axis will be decelerated to a stop), and the newly set command will be

executed.

The details of motion changes enacted when the command in execution is switched to another command are described
in the following sections.



8.1 Switchable Motion Commands

8.1.2 Switching from POSING

8.1.2 Switching from POSING

Switched From Switched To Operation
POSING will switch to NOP when the axis stops after deceleration.

Cancelled
POSING operation

NOP / POSING \ /

T
Motion command X POSING NOP
Motioncommand POSING NOP

POSING POSING operation will continue.

POSING will immediately switch to EX POSING, and the moving amount stored in the
accel/decel filter will be maintained.

The speed will smoothly change.

The speed at the time the motion com-
mand is switched will increase/decrease
until it reaches the EX_POSING target

speed.
N . X . Cancelled
The accel/decel filter will remain valid. POSING operation
POSING EX_POSING
POSING EX_POSING i >
Motion command POSING Y  EX POSING
Motion command
response _X__POSING EX_POSING

The value of the Position Reference Setting (OLOO1C) when the motion command is
switched will be as follows.
<In Incremental Addition Mode (OWDOMOO09, bit 5 = 0)>
Incremental value = Target position — ILOOO14 (DPOS)
oLOO1C =0oLO0O1C+ Incremental value
<In Absolute Mode (OWOOO09, bit 5 = 1)>
OLOMO1C = Target position

POSING will switch to ZRET when the axis stops after deceleration.

Cancelled
POSING operation

ZRET /' PosING \/E\_\_\

Motion command _X POSING T ZRET
Motion command ; :
response X POSING X ZRET

a Switching Commands during Execution
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8.1 Switchable Motion Commands

8.1.2 Switching from POSING

Switched From

Switched To

Operation

POSING will immediately switch to INTERPOLATE. The moving amount stored in the

accel/decel filter will be reset to 0.

The value of Position Reference Setting (OLOO1C) when the motion command is

switched will be as follows.

<In Incremental Addition Mode (OWOMOO09, bit 5 = 0)>
Incremental value = Position incremental value per high-speed scan

OoLOO1C =0oLO01C + Incremental value
<In Absolute Mode (OWODOO09, bit 5 = 1)>

oLOO1C =1LO0O14 (DPOS) + Position incremental value per high-speed scan
¢+ INTERPOLATE switched from POSING starts its operation with the empty
accel/decel filter. Therefore, when the accel/decel filter is set for INTERPO-
LATE command, the speed will not smoothly change, and the distribution will
be started from the state Speed = 0 (see (1).) To change the speed smoothly,
do not set the filter for INTERPOLATE command (see (2).)
(1) When Using the Accel/Decel Filter for INTERPOLATE Command

Distribution will start from
the state Speed = 0 since
the accel/decel filter is

Cancelled POSING
operation.

The accel/decel filter for
POSING command will be

INTERPOLATE

POSING

cancelled.

empty.
K
POSING IINTERF Ol ATE

T >

Motion command X INTERPOLATE

POSING
Motion command
response POSING X

(2) When Not Using the Accel/Decel Filter for INTERPOLATE Command

The reference value of
INTERPOLATE command
will be output as it is
regardless of the speed at the
time the motion command is
switched to INTERPOLATE.

/ POSING

POSING X

INTERPOLATE

Cancelled POSING
operation

The accel/decel filter for
POSING command will be
cancelled.

L] |
I+TE RACLATE

A4

Motion command Y|

Motion command
response X

INTERPOLATE

POSING X INTERPOLATE

ENDOF_INTER
POLATE

Same as INTERPOLATE

LATCH

Same as INTERPOLATE

FEED

POSING will immediately switch to FEED, and the moving amount stored in the accel/
decel filter will be maintained.

The speed will smoothly change.

The speed at the time the motion com-
mand is switched will increase/decrease
until it reaches the FEED target speed.

Cancelled
POSING operation

~

FEED{\

FEED

The accel/decel filter will remain valid.

AN
/ PosNG |

POSING X

Motion command
response POSING X

Motion command

FEED




8.1 Switchable Motion Commands

8.1.2 Switching from POSING

Switched From

Switched To

Operation

POSING

STEP

POSING will immediately switch to STEP, and the moving amount stored in the accel/
decel filter will be maintained.

The speed will smoothly change.

The speed at the time the motion
command is switched will increase/
decrease until it reaches the STEP target
speed.

. ) : Cancelled
The accel/decel filter will remain valid. POSING operation|

/ST:P moving
“ amount
/ POSING STEP®,
Motion command POSING STEP

Motion command
response

POSING STEP

ZSET

POSING will switch to ZSET when the axis stops after deceleration.

A machine coordinate
system will be established | | Cancelled

on the base of the position| [ POSING operation
where the axis stops
after deceleration

=N

Motion command POSING ZSET

Motion command ;
response POSING X

A4

ZSET

VELO

POSING will immediately switch to VELO and the control mode will be changed from
position control mode to speed control mode. The moving amount stored in the accel/
decel filter will be reset to 0.

+ VELO switched from POSING starts its operation with the empty accel/decel
filter. Therefore, when the accel/decel filter is set for VELO command, the
speed will not smoothly change, and the distribution will be started from the
state Speed = 0 (see (1).) To change the speed smoothly, do not set the filter
for VELO command (see (2).)

(1) When Using the Accel/Decel Filter for VELO Command

Cancelled POSING
operation

The accel/decel filter for
POSING command will be

Distribution will start from
the state Speed = 0 since
the accel/decel filter is

empty. cancelled.
POSING / VELO
T : >
Motion command POSING VELO
'r\gzggz:;’mma”d POSING VELO
Position control mode’ :Speed control mode

a Switching Commands during Execution
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8.1.2 Switching from POSING

Switched From Switched To Operation
(2) When Not Using the Accel/Decel Filter for VELO Command
The speed will smoothly change. Canrceii”end POSING
The speed at the time the motion operatio )
command is switched will increase/ The accel/decel filter for
decrease until it reaches the VELO POSING command will be
target speed. cancelled.
VELO / POSING VELO',
(cont'd) | N
Motion command POSING VELO
Motion command
response POSING VELO

Position control mode Speed control mode

POSING will immediately switch to TRQ and the control mode will be changed from
position control mode to torque control mode. The moving amount stored in the accel/
decel filter will be reset to 0.

The reference value of the TRQ command
will be output as it is regardless of the
speed at the time the motion command is Cancelled

switched to TRQ. POSING operation

N _~

/ POSING TRQ Y
TRQ R

A4

POSING

Motion command POSING TRQ

Motion command

response POSING TRQ
Position control mode Torque control mode

+ After POSING has switched to TRQ, the TRQ command will be executed
without the accel/decel filter. This is because TRQ is a motion command for
which the accel/decel filter is disabled.

POSING will immediately switch to PHASE, and the control mode will be changed from
position control mode to phase control mode.
The moving amount stored in the accel/decel filter will be reset to 0.

The reference value of the PHASE
command will be output as it is

regardless of the speed at the time the gg"sﬁﬂleed
motion command is switched to PHASE. )
\ operation
PHASE / POSING PHASE‘-‘:
T >
Motion command POSING PHASE
Motion command
response POSING PHASE

Position control mode *  Phase control mode

« After POSING has switched to PHASE, the PHASE command will be executed
without the accel/decel filter. This is because PHASE is a motion command for
which the accel/decel filter is disabled.
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8.1.3 Switching from EX_POSING

8.1.3 Switching from EX_POSING

Switched From Switched To Operation
EX_POSING will switch to NOP when the axis stops after deceleration.
Cancelled
EX_POSING
operation
NOP EX_POSING
i : >
Motion command EX_POSING X NOP
o e mmand EX_POSING NOP
EX_POSING will immediately switch to POSING. The moving amount stored in the
accel/decel filter will be reset to 0.
The speed will smoothly change.
The speed at the time the motion command
is switched will increase/decrease until it Cancelled
reaches the POSING target speed. EX POSING
The accel/decel filter will remain valid. operation
/ EX_POSING POS“I'NG
T - >
POSING
EX_POSING motion commang ~X___EX_POSING POSING
.
response. EX_ POSING _J____ POSING
The value of Position Reference Setting (OLOO1C) when the motion command is
switched will be as follows.
<In Incremental Addition Mode (OWDOMOO09, bit 5 = 0)>
Incremental value = Target position — ILOOO14 (DPOS)
oLO0O1C =0LOOI1C + Incremental value
<In Absolute Mode (OWDOMOO09, bit5 = 1)>
OLOO1C = Target position
EX_POSING | EX POSING operation will continue.
EX_POSING will switch to ZRET when the axis stops after deceleration.
Cancelled
EX_POSING
oper?
ZRET EX_POSING ' /E\_\_\
I H = >
Motion command :X EX_POSING X ZRET
Motion command :X EX POSING X SRET

response

a Switching Commands during Execution
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8.1 Switchable Motion Commands

8.1.3 Switching from EX_POSING

Switched From

Switched To

Operation

EX_POSING

INTERPOLATE

EX_POSING will immediately switch to INTERPOLATE. The moving amount stored in
the accel/decel filter will be reset to 0.
The value of Position Reference Setting (OLOO1C) when the motion command is
switched will be as follows.
<In Incremental Addition Mode (OWOMOO09, bit 5 = 0)>
Incremental value = Position incremental value per high-speed scan
OLOOI1C =0LO0a1C + Incremental value
<In Absolute Mode (OWOMOO09, bit 5 = 1)>
oLO0O1C =1LO0O14 (DPOS) + Position incremental value per high-speed scan
+ INTERPOLATE switched from EX_POSING starts its operation with the
empty accel/decel filter. Therefore, when the accel/decel filter is set for
INTERPOLATE command, the speed will not smoothly change, and the distri-
bution will be started from the state Speed = 0 (see (1).) To change the speed
smoothly, do not set the filter for INTERPOLATE command (see (2).)
(1) When Using the Accel/Decel Filter for INTERPOLATE Command

Cancelled EX_POSING
operation

The accel/decel filter for
EX_POSING command will
be cancelled.

]
._://
INTERROLATE

INTERPOLATE

Distribution will start from
the state Speed = 0

since the accel/decel filter
is empty.

/ EX_POSING

(__EX_POSING

Motion command

Motion command

response _X__EX POSING

INTERPOLATE

(2) When Not Using the Accel/Decel Filter for INTERPOLATE Command

Cancelled EX_POSING
operation

The accel/decel filter for
EX_POSING command will be
cancelled.

The reference value of
INTERPOLATE command

will be output as it is
regardless of the speed at the
time the motion command is
switched to INTERPOLATE.

A
/ EX_POSING I+TE RPQLATE

INTERPOLATE

A\

Motion command EX_POSING Y

Motion command
response

EX_POSING Y INTERPOLATE

ENDOF_INTER
POLATE

Same as INTERPOLATE

LATCH

Same as INTERPOLATE

FEED

EX_ POSING will be immediately switch to FEED, and the moving amount stored in the
accel/decel filter will be maintained.

The speed will smoothly change.

The speed at the time the motion com-
mand is switched will increase/decrease
until it reaches the FEED target speed.

Cancelled
EX_POSING
operation

The accel/decel filter will remain valid. /

/ EX_POSING FEEb/\

>
T >

Motion command EX_POSING Y FEED

Motion command
response _X__EX_POSING

FEED




8.1 Switchable Motion Commands

8.1.3 Switching from EX_POSING

Switched From

Switched To

Operation

EX_POSING

STEP

EX_POSING will immediately switch to STEP, and the moving amount stored in the

accel/decel filter will be maintained.

The speed will smoothly change.

The speed at the time the motion command
is switched will increase/decrease until

it reaches the STEP target speed.

Cancelled
EX_POSING

EX_POSING

STEPY,

operation

STEP moving
amount

Motion command

EX_POSING

STEP

Motion command

EX_POSING

STEP

response

ZSET

EX_POSING will switch to ZSET when the axis stops after deceleration.

A machine coordinate

Cancelled

tem will be established
rie base of the position | [EX_POSING operatior

on the base of the position

where the axis stops after
deceleration. /
/  EX_POSING \

Motion command

EX _POSING

ZSET

Motion command

response

EX _POSING

ZSET

VELO

EX_POSING will immediately switch to VELO, and the control mode will be changed
from position control mode to speed control mode. The moving amount stored in the

accel/decel will be reset to 0.

¢ VELO switched from EX_POSING starts its operation with the empty accel/
decel filter. Therefore, when the accel/decel filter is set for VELO command,
the speed will not smoothly change, and the distribution will be started from
the state Speed = 0 (see (1).) To change the speed smoothly, do not set the

filter for VELO command (see (2).)

(1) When Using the Accel/Decel Filter for VELO Command

will be cancelled.

Distribution will start from the state Speed =
0 since the accel/decel filter is empty.
The accel/decel filter for EX_POSING command

Cancelled
EX_POSING
operation

/  EX_POSING VEL{\

Motion command

EX_POSING

VELO

Motion command

EX_POSING

VELO

response

Position control mode

The speed will smoothly change.

Speed control mode

(2) When Not Using the Accel/Decel Filter for VELO Command

The speed at the time the motion command is
switched will increase/decrease until it reaches
the VELO target speed.

The accel/decel filter for EX_POSING command

will be cancelled.

Cancelled
EX_POSING
operation

EX_POSING

Motion command

EX_POSING

VELO

Motion command

EX _POSING

VELO

response

»ig

Position control mode

Speed control mode

a Switching Commands during Execution
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8.1 Switchable Motion Commands

8.1.3 Switching from EX_POSING

Switched From Switched To Operation

EX_POSING will immediately switch to TRQ, and the control mode will be changed
from position control mode to torque control mode.
The moving amount stored in the accel/decel filter will be reset to 0.

The reference value of the TRQ
command will be output as it is
regardless of the speed at the time
the motion command is switched to

TRQ
/ EX_POSING

EX _POSING

Cancelled
EX_POSING
operation

TRQ TRa,

Y

Motion command TRQ

Motion command

response EX _POSING

TRQ

»ig

>
Position control mode

+ After EX_POSING has switched to TRQ, the TRQ command will be executed
without the accel/decel filter. This is because TRQ is a motion command for
which the accel/decel filter is disabled.

Torque control mode

EX_POSING

EX_POSING will immediately switch to PHASE, and the control mode will change from
the position control mode to phase control mode.
The moving amount stored in the accel/decel filter will be reset to 0.

The reference value of the PHASE

command will be output as it is
regardless of the speed at the time the
motion command is switched to PHASE.

Cancelled
EX_POSING
operation

PHASE",

/ EX_POSING

EX_POSING

PHASE

Motion command PHASE

Motion command
response

EX_POSING PHASE

»

>
Position control mode

Phase control mode

+ After EX_POSING has switched to PHASE, the PHASE command will be
executed without accel/decel filter. This is because PHASE is a motion com-
mand for which the accel/decel filter is disabled.




8.1 Switchable Motion Commands

8.1.4 Switching from ZRET

8.1.4 Switching from ZRET

Switched From

Switched To

Operation

ZRET

NOP

ZRET will switch to NOP when the axis stops after deceleration.

Cancelled
ZRET operation

ZRET

Motion command ZRET NOP

Motion command
response

ZRET NOP

POSING

ZRET will switch to POSING when the axis stops after deceleration.

Cancelled
ZRET operation

/ .
/ POSING \

POSING

ZRET

Motion command ZRET

Motion command
response

<Change in Position Reference Setting (OLOO1C) during Deceleration>
* In Incremental Addition Mode (OWODOO09, bit 5 = 0)
Any change in the Position Reference Setting (OLOO1C) will be ignored.
* In Absolute Mode (OWOO09, bit 5=1)
The value of the Position Reference Setting (OLOO1C) when POSING execution starts
will be the target position.
+ Do not change the Position Reference Setting during deceleration unless it is
absolutely necessary.

ZRET POSING

EX_POSING

Same as POSING

ZRET

ZRET operation will continue.

INTERPOLATE

ZRET will switch to INTERPOLATE when the axis stops after deceleration.

Cancelled ZRET
operation

_____ £

ZRET INTER|

A4

Motion command ZRET INTERPOLATE

Motion command
response

ZRET INTERPOLATE

<Change in Position Reference Setting (OLOO1C) during Deceleration>

* In Incremental Addition Mode (OWO09, bit 5 = 0)
Any change in the Position Reference Setting (OLOO1C) will be ignored.

* In Absolute Mode (OWOO09, bit 5=1)
The change in the Position Reference Setting (OLOC1C) will be output as soon as the
first high-speed scan after INTERPOLATE execution starts.

+ Do not change the Position Reference Setting during deceleration unless it is

absolutely necessary.

ENDOF_INTER
POLATE

Same as INTERPOLATE

LATCH

Same as INTERPOLATE

FEED

ZRET will switch to FEED when the axis stops after deceleration.

Cancelled
ZRET operation

/ N,
/ F'I'EE.‘D \

FEED

ZRET

Motion command ZRET

Motion command
response

ZRET FEED

a Switching Commands during Execution
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8.1 Switchable Motion Commands

8.1.4 Switching from ZRET

Switched From Switched To Operation
ZRET will switch to STEP when the axis stops after deceleration.
Cancelled
ZRET operation
7
STEP ZRET / STEP \
1 >
Motion command ZRET STEP
Motion command
response ZRET STEP
ZRET will switch to ZSET when the axis stops after deceleration.
A machine coordinate
system will be established
on the base of the position
where the axis stops after Cancelled
deceleration. ZRET operation
ZSET " /
ZRET "
Motion command ZRET ZSET
Motion command
response ZRET ZSET
ZRET will switch to VELO when the axis stops after deceleration.
Cancelled
ZRET operation
7
ZRET / VELO \
VELO "
Motion command ZRET VELO
ZRET Vo s
otion comman
response ZRET VELO
Position control mode * Speed control mode
ZRET will switch to TRQ when the axis stops after deceleration.
Cancelled
ZRET operation
ZRET TRQ
TRQ >
Motion command ZRET TRQ
Motion command
response ZRET TRQ
Position control mode Torque control mode
ZRET will switch to PHASE when the axis stops after deceleration.
Cancelled
ZRET operation
ZRET PHASE
PHASE >
Motion command ZRET PHASE
Motion command
response ZRET PHASE
Position control mode

Phase control mode




8.1 Switchable Motion Commands

8.1.5 Switching from INTERPOLATE

8.1.5 Switching from INTERPOLATE

Switched From

Switched To

Operation

INTERPOLATE

NOP

INTERPOLATE will immediately switch to NOP, and the moving amount stored in the
accel/decel filter will be maintained.

The amount stored in the
accel/decel filter will be
output.

A4

Motion command X INTERPOLATE H NOP

Motion command
response

X_INTERPOLATE : NOP

POSING

INTERPOLATE will immediately switch to POSING, and the moving amount stored in
the accel/decel filter will be maintained.

The speed will smoothly change.

The speed at the time the motion command
is switched will increase/decrease until it
reaches the POSING target speed.

The accel/decel filter will remain valid.

INTERPPLATH POSING \

T >

Motion command INTERPOLATE POSING

Motion command
response

INTERPOLATE POSING

The value of Position Reference Setting (OLOO1C) when the motion command is
switched will be as follows.
<In Incremental Addition Mode (OWOMOO09, bit 5 = 0)>
Incremental value = Target position — ILOOO14 (DPOS)
OoLO0O1C = oLOO1C+ Incremental value
<In Absolute Mode (OWOMOO09, bit 5 = 1)>
OLOO1C = Target position

EX_POSING

Same as POSING

ZRET

INTERPOLATE will immediately switch to ZRET and the moving amount stored in the
accel/decel filter will be reset to 0.

he distribution of moving amount
tored in the accel/decel filter will
be cancelled.

TERPPLATE | £ ZRET

Motion command INTERPOLATE ZRET

Motion command

response INTERPOLATE ZRET

INTERPOLATE

INTERPOLATE operation will continue.

a Switching Commands during Execution
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8.1 Switchable Motion Commands

8.1.5 Switching from INTERPOLATE

Switched From Switched To Operation
INTERPOLATE will immediately switch to ENDOF_INTERPOLATE, and the moving
amount stored in the accel/decel filter will be maintained.

The reference value of the
ENDOF_INTERPOLATE command will be
output as it is regardless of the speed at the
time the motion command is switched to
ENDOF_INTERPOLATE.
The accel/decel filter will remain valid.
ENDOF_INTER
POLATE
ENDOF |
INTERPPHTE IVL'IEFFCLATE
1 >
Motion command INTERPOLATE ENDOF_INTERPOLATE
Motion command
response INTERPOLATE Y ENDOF_INTERPOLATE
LATCH Same as ENDOF _INTERPOLATE
INTERPOLATE will immediately switch to FEED, and the moving amount stored in the
accel/decel filter will be maintained.
The speed will smoothly change.
The speed at the time the motion com-
mand is switched will increase/decrease
until it reaches the FEED target speed.
The accel/decel filter will remain valid.
INTERPOLATE
FEED
INTERPPLATH FEED
1 >
Motion command INTERPOLATE FEED
Motion command
response INTERPOLATE FEED
INTERPOLATE will immediately switch to STEP, and the moving amount stored in the
accel/decel filter will be maintained.
The speed will smoothly change.
The speed at the time the motion com-
mand is switched will increase/decrease
until it reaches the STEP target speed.
The accel/decel filter will remain valid.
STEP

STEP moving
amount

INTERPOLATH STEP
I >
Motion command INTERPOLATE STEP
Motion command
response INTERPOLATE STEP




8.1 Switchable Motion Commands

8.1.5 Switching from INTERPOLATE

Switched From

Switched To

Operation

INTERPOLATE

ZSET

INTERPOLATE will immediately switch to ZSET, and the moving amount stored in the
accel/decel filter will be reset to 0.

The distribution of moving amount
stored in the accel/decel filter
will be cancelled.

A machine coordinate system
will be established on the base

of the position where the axis
stops after deceleration.

A4

Motion command INTERPOLATE ZSET

Motion command

response INTERPOLATE

ZSET

VELO

INTERPOLATE will immediately switch to VELO, and the control mode will be changed

from position control mode to speed control mode.

The moving amount stored in the accel/decel filter will be reset to 0.

¢+ VELO switched from INTERPOLATE starts its operation with the empty accel/

decel filter. Therefore, when the accel/decel filter is set for VELO command,
the speed will not smoothly change, and the distribution will be started from
the state Speed = 0 (see (1).) To change the speed smoothly, do not set the
filter for VELO command (see (2).)
(1) When Using the Accel/Decel Filter for VELO Command

Distribution will start from
the state Speed = 0 since
the accel/decel filter is empty.

The distribution of
moving amount stored in
the accel/decel filter

will be cancelled.

Motion command INTERPOLATE VELO

Motion command
response

INTERPOLATE VELO

<

Position control mode Speed control mode

(2) When Not Using the Accel/Decel Filter for VELO Command

The speed will smoothly change. The speed at the time the motion
command is switched will increase/decrease until it reaches the
VELO target speed.

The accel/decel filter for INTERPOLATE command will be cancelled.

TERPPLATE VELO
1 >
Motion command INTERPOLATE VELO
Motion command
response INTERPOLATE VELO
Position control mode

Speed control mode

a Switching Commands during Execution
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8.1 Switchable Motion Commands

8.1.6 Switching from ENDOF_INTERPOLATE or LATCH

Switched From Switched To Operation

INTERPOLATE will immediately switch to TRQ, and the control mode will be changed
from position control mode to torque control mode.
The moving amount stored in the accel/decel filter will be reset to 0.

The reference value of the TRQ command
will be output as it is regardless of the speed
at the time the motion command is switched

to TRQ.

TERPOLATE | TRQ

TRQ

\4

Motion command INTERPOLATE X TRQ

Motion command
response

INTERPOLATE X TRQ

»ig
€

Position control mode *  Torque control mode

+ After INTERPOLATE has switched to TRQ, the TRQ command will be exe-
cuted without the accel/decel filter. This is because TRQ is a motion com-
mand for which the accel/decel filter is disabled.

INTERPOLATE INTERPOLATE will immediately switch to PHASE, and the control mode will be

changed from position control mode to phase control mode.
The moving amount stored in the accel/decel filter will be reset to 0.

The reference value of the PHASE
command will be output as it is
regardless of the speed at the time
the motion command is switched
to PHASE.

PHASE

PHASE INTERPPLAT]

Y

Motion command INTERPOLATE PHASE

Motion command
response

INTERPOLATE PHASE

»ig
<

»>
Position control mode Phase control mode

+ After INTERPOLATE has switched to PHASE, the PHASE command will be
executed without the accel/decel filter. This is because PHASE is a motion
command for which the accel/decel filter is disabled.

8.1.6 Switching from ENDOF_INTERPOLATE or LATCH

The operations are the same as are described in 8.1.5 Switching from INTERPOLATE on page 8-13.



8.1 Switchable Motion Commands

8.1.7 Switching from FEED

8.1.7 Switching from FEED

Switched From

Switched To

Operation

FEED

NOP

FEED will switch to NOP when the axis stops after deceleration.

[

Motion command FEED NOP

Motion command
response FEED NOP

POSING

FEED will immediately switch to POSING, and the moving amount stored in the accel/

decel filter will be maintained.

The speed will smoothly change.

The speed at the time the motion command is switched
will increase/decrease until it reaches the POSING
target speed.

The accel/decel filter will remain valid.

FEED POSING \

Motion command X FEED X

Motion command
response X

POSING

FEED X POSING

The value of Position Reference Setting (OLOC1C) when the motion command is
switched will be as follows.
<In Incremental Addition Mode (OWDOMOO09, bit 5 = 0)>
Incremental value = Target position — ILOOO14 (DPOS)
OoLO0O1C =0L0O01C + Incremental value
<In Absolute Mode (OWOOO09, bit 5 = 1)>
OLOMO1C = Target position

EX_POSING

FEED will immediately switch to EX POSING, and the moving amount stored in the
accel/decel will be maintained.

The speed will smoothly change.

The speed at the time the motion
command is switched will increase/
decrease until it reaches the EX_POSING
target speed.

The accel/decel filter will remain valid.

FEED EX_POSING

Motion command Y| FEED

Motion command
response X

EX_POSING

FEED EX POSING

The value of Position Reference Setting (OLOO1C) when the motion command is
switched will be as follows.
<In Incremental Addition Mode (OWOMOO09, bit 5 = 0)>
Incremental value = Target position — ILC1014 (DPOS)
oLOO1C =0LO01C + Incremental value
<In Absolute Mode (OWOOO09, bit 5 = 1)>
OLOO1C = Target position

a Switching Commands during Execution
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8.1 Switchable Motion Commands

8.1.7 Switching from FEED

8-18

Switched From

Switched To

Operation

FEED

ZRET

FEED will switch to ZRET when the axis stops after deceleration.

/ FEED \ ZRET

Motion command FEED ZRET

Motion command
response FEED ZRET

INTERPOLATE

FEED will immediately switch to INTERPOLATE, and the moving amount stored in the
accel/decel will be reset to 0.
The value of Position Reference Setting (OLOO1C) when the motion command is
switched will be as follows.
<In Incremental Addition Mode (OWDOMOO09, bit 5 = 0)
Incremental value = Position incremental value per high-speed scan
OoLO0O1C =0LO0a1C + Incremental value
<In Absolute Mode (OWOMOO09, bit 5 = 1)>
OLOO1C = ILOO14 (DPOS) + Position incremental value per high-speed scan
+ INTERPOLATE switched from FEED starts its operation with the empty accel/
decel filter. Therefore, when the accel/decel filter is set for INTERPOLATE
command, the speed will not smoothly change, and the distribution will be
started from the state Speed = 0 (see (1).) To change the speed smoothly, do
not set the filter for INTERPOLATE command (see (2).)
(1) When Using the Accel/Decel Filter for INTERPOLATE Command

Distribiution will start from the state Speed = 0
since the accel/decel filter is empty.
The accel/decel filter for FEED command will be

cancelled.
/ FEED IN ERFOA&'

INTERPOLATE

Motion command FEED

Motion command
response JL FEED

(2) When Not Using the Accel/Decel Filter for INTERPOLATE Command

INTERPOLATE

The reference value of INTERPOLATE command will be
output as it is regardless of the speed at the time the motion
command is switched to INTERPOLATE.

The accel/decel filter for FEED command will be cancelled.

/ FEED

Motion command Y| FEED

Motion command
response X FEED

LLHA
I+TE RROLATE

Y

INTERPOLATE

INTERPOLATE

ENDOF_INTER
POLATE

Same as INTERPOLATE

LATCH

Same as INTERPOLATE

FEED

FEED operation will continue.




8.1 Switchable Motion Commands

8.1.7 Switching from FEED

Switched From Switched To Operation

FEED will immediately switch to STEP, and the moving amount stored in the accel/decel
filter will be maintained.

'The speed will smoothly change.

'The speed at the time the motion command
is switched will increase/decrease until it
reaches the STEP target speed.

The accel/decel filter will remain valid.

STEP
STEP moving
amount
FEED
1 >

Motion command FEED STEP

Motion command

response FEED STEP

FEED will switch to ZSET when the axis stops after deceleration.

A machine coordinate system
will be established on the base
of the position where the axis
stops after deceleration.

ZSET [ o \

Motion command FEED ZSET
FEED Motion command
response FEED ZSET

FEED will immediately switch to VELO, and the control mode will be changed from posi-

tion control mode to speed control mode.

The moving amount stored in the accel/decel filter will be reset to 0.

¢+ VELO switched from FEED starts its operation with the empty accel/decel fil-

ter. Therefore, when the accel/decel filter is set for VELO command, the
speed will not smoothly change, and the distribution will be started from the
state Speed = 0 (see (1).) To change the speed smoothly, do not set the filter
for VELO command (see (2).)
(1) When Using the Accel/Decel Filter for VELO Command

Distribution will start from the state Speed = 0
VELO since the accel/decel filter is empty.
The accel/decel filter for FEED command will be

cancelled.
/ FEED VELO
Motion command FEED VELO
Motion command
response FEED VELO
Position control mode Speed control mode

a Switching Commands during Execution
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8.1 Switchable Motion Commands

8.1.7 Switching from FEED

Switched From

Switched To

Operation

FEED

VELO
(cont’d)

(2) When Not Using the Accel/Decel Filter for VELO Command

The speed will smoothly change.

The speed at the time the motion command is switched will
increase/decrease until it reaches the VELO target speed.
The accel/decel filter for FEED command will be cancelled.

FEED

VELO

Y

Motion command FEED

VELO

Motion command

response FEED

VELO

»ig

Position control mode Speed control mode

TRQ

FEED will immediately switch to TRQ, and the control mode will be changed from posi-
tion control mode to torque/thrust control mode.
The moving amount stored in the accel/decel filter will be reset to 0.

The reference value of the TRQ
command will be output as it is regardless
of the speed at the time the motion
command is switched to TRQ.

/ FEED

TRQ

Y

Motion command FEED

TRQ

Motion command

response FEED

TRQ

>
Position control mode

Torque control mode

+ After FEED has switched to TRQ, the TRQ command will be executed without
the accel/decel filter. This is because TRQ is a motion command for which the

accel/decel filter is disabled.

PHASE

FEED will immediately switch to PHASE, and the control mode will be changed from

position control mode to phase control mode.

The moving amount stored in the accel/decel filter will be reset to 0.

The reference value of the PHASE
command will be output as it is regardless
of the speed at the time the motion
command is switched to PHASE.

/ FEED

PHASE

Y

Motion command FEED

PHASE

Motion command

response FEED

PHASE

>

>
Position control mode

Phase control mode

+ After FEED has switched to PHASE, the PHASE command will be executed
without the accel/decel filter. This is because PHASE is a motion command
for which the accel/decel filter is disabled.




8.1 Switchable Motion Commands

8.1.8 Switching from STEP

8.1.8 Switching from STEP

Switched From

Switched To

Operation

STEP

NOP

STEP will switch to NOP when the axis stops after deceleration.

SN

STEP

Motion command NOP

Motion command

response STEP

NOP

POSING

STEP will immediately switch to POSING, and the moving amount stored in the accel/
decel filter will be maintained.

The speed will smoothly change.

The speed at the time the motion command
is switched will increase/decrease until it
reaches the POSING target speed.

The accel/decel filter will remain valid.

POSING \

STEP Y

Motion command ;
response STEP 7

STEP

Motion command ( POSING

POSING

The value of Position Reference Setting (OLOO1C) when the motion command is
switched will be as follows.
<In Incremental Addition Mode (OWOMOO09, bit 5 = 0)>
Incremental value = Target position — ILOOO14 (DPOS)
OoLOO1C = oLOO1C+ Incremental value
<In Absolute Mode (OWOOO09, bit 5 = 1)>
OLOO1C = Target position

EX_POSING

STEP will immediately switch to EX_POSING, and the moving amount stored in the
accel/decel filter will be maintained.

The speed will smoothly change.

The speed at the time the motion com-
mand is switched will increase/decrease
until it reaches the EX_POSING target
speed.

The accel/decel filter will remain valid.

EX_POSING \

EX POSING

STEP

Motion command ) STEP

Motion command
X

response STEP

EX POSING

The value of Position Reference Setting (OLOO1C) when the motion command is
switched will be as follows.
<In Incremental Addition Mode (OWDOMOO09, bit 5 = 0)>
Incremental value = Target position — ILOOO14 (DPOS)
oLOO1C =0oLO0O1C+ Incremental value
<In Absolute Mode (OWOOO09, bit 5 = 1)>
OLOO1C = Target position

a Switching Commands during Execution
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8.1 Switchable Motion Commands

8.1.8 Switching from STEP

Switched From Switched To Operation
STEP will switch to ZRET when the axis stops after deceleration.
ZRET / STEP \ ZRET \
i >
Motion command ~ _ STEP ZRET
Moti d
rez‘;gﬂ:;’mma” D STEP ZRET
STEP will immediately switch to INTERPOLATE, and the moving amount stored in the
accel/decel filter will be reset to 0.
The value of Position Reference Setting (OLOO1C) when the motion command is
switched will be as follows.
<In Incremental Addition Mode (OWODOO09, bit 5 = 0)>
Incremental value = Position incremental value per high-speed scan
OoLOO1C =0LO01C + Incremental value
<In Absolute Mode (OWOMOO09, bit 5 = 1)>
oLO0O1C =1LO0O14 (DPOS) + Position incremental value per high-speed scan
+ INTERPOLATE switched from FEED starts its operation with the empty accel/
decel filter. Therefore, when the accel/decel filter is set for INTERPOLATE
command, the speed will not smoothly change, and the distribution will be
started from the state Speed = 0 (see (1).) To change the speed smoothly, do
not set the filter for INTERPOLATE command (see (2).)
(1) When Using the Accel/Decel Filter for INTERPOLATE Command
Distributi ill start ICancelled STEP operation
STEP fr(l)srT:Ithuelcs)?a;ht;I S?):ed =0 The accel/decel filter for
since the accel/decel ISTEP command will be
filter is empty. cancelled.
INTERPOLATE \
M
STEP /(NTERF OLATE
| . >
Motion command Y| STEP INTERPOLATE
Motion command STEP __ J_  INTERPOLATE
response
(2) When Not Using the Accel/Decel Filter for INTERPOLATE Command
'The reference value of
INTERPOLATE command Cancelled STEP
will be output as it is regardless operation
of the speed at the time the The accel/decel filter for
motion command is switched STEP command will be
to INTERPOLATE. cancelled.
| 9%
/ STEP I+TE RRCLATE
T - >
Motion command Y| STEP INTERPOLATE
Motion command
response X____sTEP INTERPOLATE
ENDOF_INTER
POLATE Same as INTERPOLATE
LATCH Same as for INTERPOLATE
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8.1 Switchable Motion Commands

8.1.8 Switching from STEP

Switched From Switched To Operation

STEP will immediately switch to FEED, and the moving amount stored in the accel/decel
filter will be maintained.

The speed will smoothly change.

The speed at the time the motion com-
mand is switched will increase/decrease
until it reaches the FEED target speed.

The accel/decel filter will remain valid.

FEED

STEP FEED

\4

Motion command ~ __X__ STEP FEED

Motion command
response STEP X

FEED

STEP STEP operation will continue.

STEP will switch to ZSET when the axis stops after deceleration.

A machine coordinate system will
be established on the base of
the position where the axis stops
after deceleration.

/=

STEP

ZSET

A4

Motion command ZSET

Motion command
response

STEP ZSET

STEP will immediately switch to VELO, and the control mode will be changed from posi-
tion control mode to speed control mode.
The moving amount stored in the accel/decel filter will be reset to 0.

+ VELO switched from STEP starts its operation with the empty accel/decel fil-
ter. Therefore, when the accel/decel filter is set for VELO command, the
speed will not smoothly change, and the distribution will be started from the
state Speed = 0 (see (1).) To change the speed smoothly, do not set the filter
for VELO command (see (2).)

(1) When Using the Accel/Decel Filter for VELO Command

Distribution will start
from the state Speed = 0
since the accel/decel
filter is empty.

/ STEP

STEP

STEP

Cancelled STEP operation
The accel/decel filter for
STEP command will be
cancelled.

VELO

Motion command VELO

Motion command
response

STEP VELO

Position control mode Speed control mode

(2) When Not Using the Accel/Decel Filter for VELO Command

The speed will smoothly change.

The speed at the time the motion command|
is switched will increase/decrease until it
reaches the VELO target speed.

Cancelled STEP operation
The accel/decel filter for
STEP command will be
cancelled.

/ STEP

Motion command STEP

VELO

Motion command

STEP

response

VELO

<

Position control mode

Speed control mode

a Switching Commands during Execution
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8.1 Switchable Motion Commands

8.1.9 Switching from ZSET

Switched From Switched To Operation

STEP will immediately switch to TRQ, and the control mode will be changed from posi-
tion control mode to torque/thrust control mode.
The moving amount stored in the accel/decel filter will be reset to 0.

The reference value of TRQ command
will be output as it is regardless of the
speed at the time the motion command is
switched to TRQ.

/  STEP TRQ
TRQ

Y

Motion command STEP TRQ
Motion command
response STEP TRQ

e
<

>
Position control mode Torque control mode

+ After STEP has switched to TRQ, the TRQ command will be executed without
the accel/decel filter. This is because TRQ is a motion command for which the
STEP accel/decel filter is disabled.

STEP will immediately switch to PHASE, and the control mode will be changed from
position control mode to phase control mode.
The moving amount stored in the accel/decel filter will be reset to 0.

The reference value of the PHASE command
will be output as it is regardless of the speed
at the time the motion command is switched

to PHASE.
/ STEP PHASE
PHASE | 3
Motion command STEP PHASE
Motion command
response STEP PHASE

>
Position control mode Phase control mode

+ After STEP has switched to PHASE, the PHASE command will be executed
without the accel/decel filter. This is because PHASE is a motion command
for which the accel/decel filter is disabled.

8.1.9 Switching from ZSET

The execution of the ZSET command is completed in one scan if neither Absolute Mode nor infinite length axis are

selected. So, a motion command that is set to be executed while the ZSET command is being carried out will be exe-
cuted as soon as it is issued.
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8.1 Switchable Motion Commands

8.1.10 Switching from VELO

8.1.10 Switching from VELO

Switched From

Switched To

Operation

VELO

NOP

VELO will switch to NOP when the axis stops after deceleration, and the control mode
will be changed from speed control mode to position control mode.

[

VELO NOP

Motion command ~ _ X

Motion command
response

VELO NOP

»ig »
> >

Speed control mode

Position control mode

POSING

VELO will immediately switch to POSING, and the control mode will be changed from
speed control mode to position control mode. The moving amount stored in the accel/
decel filter will be reset to 0.
The value of the Position Reference Setting (OLCOO1C) when the motion command is
switched will be as follows.
<In Incremental Addition Mode (OWDOMOO09, bit 5 = 0)>
Incremental value = Target position — ILOOO14 (DPOS)
oLOO1C =0oLO0O1C+ Incremental value
<In Absolute Mode (OWOOOQ9, bit 5 = 1)>
OLOO1C = Target position
+ POSING switched from VELO starts its operation with the empty accel/decel
filter. Therefore, when the accel/decel filter is set for POSING command, the
speed will not smoothly change, and the distribution will be started from the
state Speed = 0 (see (1).) To change the speed smoothly, do not set the filter
for POSING command (see (2).)
(1) When Using the Accel/Decel Filter for POSING Command

Distribution will start
from the state Speed = 0
since the accel/decel
filter is empty.

/ VELO

VELO

POSING

Motion command POSING

Motion command
response

VELO POSING

g
>

Speed control mode Position control mode

(2) When Not Using the Accel/Decel Filter for POSING Command

The speed will smoothly change.

The speed at the time the motion
command is switched will increase/
decrease until it reaches the POSING
target speed.

VELO POSING \
| >
Motion command VELO POSING
Motion command
response VELO POSING

Speed control mode Position control mode

a Switching Commands during Execution
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8.1 Switchable Motion Commands

8.1.10 Switching from VELO

Switched From

Switched To

Operation

VELO

EX_POSING

VELO will immediately switch to EX POSING, and the control mode will be changed
from speed control mode to position control mode. The moving amount stored in the
accel/decel filter will be reset to 0.
The value of the Position Reference Setting (OLOO1C) when the motion command is
switched will be as follows.
<In Incremental Addition Mode (OWODOAOQ9, bit 5 = 0)>
Incremental value = Target position — ILOOO14 (DPOS)
OLOO1C = OLOO1C+ Incremental value
<In Absolute Mode (OWDOMOO09, bit 5 = 1)>
OLOO1C = Target position
+ EX_POSING switched from VELO starts its operation with the empty accel/
decel filter. Therefore, when the accel/decel filter is set for EX_POSING com-
mand, the speed will not smoothly change, and the distribution will be started
from the state Speed = 0 (see (1).) To change the speed smoothly, do not set
the filter for EX_POSING command (see (2).)
(1) When Using the Accel/Decel Filter for EX_POSING Command

Distribution will start
from the state Speed = 0
since the accel/decel
filter is empty.

/ VELO

VELO

EX_POSING

Y

Motion command EX_POSING

Motion command
response

VELO EX_POSING

e
<

>
Speed control mode Position control mode

(2) When Not Using the Accel/Decel Filter for EX_POSING Command

The speed will smoothly change.

The speed at the time the motion
command is switched will increase/
decrease until it reaches the EX_POSING
target speed.

VELO EX_POSING

Y

Motion command VELO EX_POSING

Motion command
response

VELO EX _POSING

Speed control mode* Position control mode

ZRET

VELO will switch to ZRET when the axis stops after deceleration, and the control mode
will be changed from speed control mode to position control mode.

[

VELO

ZRET

Y

3
3

Motion command ZRET

Motion command

response ZRET

VELO

»ig NG
»€ >

Speed control mode Position control mode
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8.1 Switchable Motion Commands

8.1.10 Switching from VELO

Switched From

Switched To

Operation

VELO

INTERPOLATE

VELO will switch to INTERPOLATE when the axis stops after deceleration, and the con-
trol mode will be changed from speed control mode to position control mode after the axis
deceleration is completed.

\/I?AE?FOL!

NTERPOLATE

Y

/ VELO
I

X
X

Motion command VELO

Motion command

response VELO

INTERPOLATE

<

»ig
»€

Y.

<
Speed control mode Position control mode

<Change in Position Reference Setting (OLOO1C) during Deceleration>

* In Incremental Addition Mode (OWODOO09, bit 5 = 0)
Any change in the Position Reference Setting (OLOO1C) will be ignored.

* In Absolute Mode (OWOO09, bit 5=1)
The change in Position Reference Setting (OLOO1C) will be output as soon as the first
high-speed scan after INTERPOLATE execution starts.

+ Do not change the Position Reference Setting during deceleration unless it is

absolutely necessary.

ENDOF_INTER
POLATE

Same as INTERPOLATE

LATCH

Same as INTERPOLATE

FEED

VELO will immediately switch to FEED, and the control mode will be changed from
speed control mode to position control mode. The moving amount stored in the accel/
decel filter will be reset to 0.

+ FEED switched from VELO starts its operation with the empty accel/decel fil-
ter. Therefore, when the accel/decel filter is set for FEED command, the
speed will not smoothly change, and the distribution will be started from the
state Speed = 0 (see (1).) To change the speed smoothly, do not set the filter
for FEED command (see (2).)

(1) When Using the Accel/Decel Filter for FEED Command

Distribution will start from the
state Speed = 0 since the accel/
decel filter is empty.

FEED

/ VELO

Y

Motion command VELO

FEED

Motion command

response VELO

FEED

3

<

Speed control mode

<
Position control mode

(2) When Not Using the Accel/Decel Filter for FEED Command

the FEED target speed.

The speed will smoothly change.
The speed at the time the motion command is
switched will increase/decrease until it reaches

VELO FEED
I >
Motion command X VELO FEED
Motion command ;
response X VELO FEED

Speed control mode

Position control mode

a Switching Commands during Execution
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8.1 Switchable Motion Commands
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8.1.10 Switching from VELO

Switched From Switched To Operation
VELO will immediately switch to STEP, and the control mode will be changed from speed
control mode to position control mode. The moving amount stored in the accel/decel filter
will be reset to 0.

+ STEP switched from VELO starts its operation with the empty accel/decel fil-
ter. Therefore, when the accel/decel filter is set for STEP command, the
speed will not smoothly change, and the distribution will be started from the
state Speed = 0 (see (1).) To change the speed smoothly, do not set the filter
for STEP command (see (2).)

(1) When Using the Accel/Decel Filter for STEP Command
Distribution will start from
the state Speed = 0 since
the accel/decel filter is empty.
A
/ VELO STEP
STEP Motion command VELO Y STEP
Motion command y
response VELO X STEP
Speed control mode : Position control mode
(2) When Not Using the Accel/Decel Filter for STEP Command
The speed will smoothly change.
The speed at the time the motion
command is switched will increase/
VELO decrease until it reaches the STEP target
speed.
VELO STEP
i >
Motion command VELO STEP
Motion command
response VELO STEP
Speed control mode* Position control mode
VELO will switch to ZSET when the axis stops after deceleration.
A machine coordinate
system will be established
on the base of the position
where the axis stops after
deceleration.
VELO
ZSET 3
T
Motion command VELO ZSET
Motion command
response VELO ZSET
Speed control mode Position control mode
VELO VELO operation will continue.




8.1 Switchable Motion Commands

8.1.10 Switching from VELO

Switched From

Switched To

Operation

VELO

TRQ

VELO will immediately switch to TRQ, and the control mode will be changed from speed
control mode to torque/thrust control mode. The moving amount stored in the accel/decel
filter will be reset to 0.

The reference value of the TRQ command
will be output as it is regardless of the
speed at the time the motion command is
switched to TRQ.

/ VELO TRQ

VELO TRQ

Motion command

Motion command
response

VELO TRQ

< >

5
> <

épeed control mod; Torque control mode
+ After VELO has switched to TRQ, the TRQ command will be executed without
the accel/decel filter. This is because TRQ is a motion command for which the

accel/decel filter is disabled.

PHASE

VELO will immediately switch to PHASE, and the control mode will be changed from
speed control mode to phase control mode. The moving amount stored in the accel/decel
filter will be reset to 0.

The reference value of the PHASE
command will be output as is regardless
of the speed when the motion command
is switched.

VELO PHASE

Motion command VELO PHASE

Motion command
response

VELO PHASE

< »g
< »<€

Speed control mode!

+ After VELO has switched to PHASE, the PHASE command will be executed
without the accel/decel filter. This is because PHASE is a motion command
for which the accel/decel filter is disabled.

Y.

Phase control mode

a Switching Commands during Execution
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8.1 Switchable Motion Commands

8.1.11 Switching from TRQ

8-30

8.1.11 Switching from TRQ

Switched From Switched To

Operation

NOP

The axis will decelerate to a stop from the speed when the motion command is switched in

position control mode.
TRQ will switch to NOP when the axis stops after deceleration.

In speed control mode, the axis will
decelerate to a stop from the speed when
the motion command is switched.

TRQ

Motion command TRQ NOP

Motion command
response TRQ NOP

e

< >
Torque \ Position control mode

Y

trol mod
controtmode Speed control mode

TRQ

POSING

TRQ will immediately switch to POSING, and the control mode will be changed from
torque/thrust control mode to position control mode.
The value of Position Reference Setting (OLOO1C) when the motion command is
switched will be as follows.
<In Incremental Addition Mode (OWODOOQ9, bit 5 = 0)>
Incremental value = Target position — ILCOO14 (DPOS)
OLOO1C = OLOO1C+ Incremental value
<In Absolute Mode (OWDOMOO09, bit 5 = 1)>
OLOO1C = Target position
+ POSING switched from TRQ starts its operation with the empty accel/decel fil-
ter. Therefore, when the accel/decel filter is set for POSING command, the
speed will not smoothly change, and the distribution will be started from the
state Speed = 0 (see (1).) To change the speed smoothly, do not set the filter
for POSING command (see (2).)
(1) When Using the Accel/Decel Filter for POSING Command

Distribution will start from the
state Speed = 0 since the accel/
decel filter is empty.

TRQ POSING

Motion command TRQ X POSING

POSING

Motion command TRQ Y
response 8

»ig »ig
»€ »<€

Torque ' Position control mode
control mode

(2) When Not Using the Accel/Decel Filter for POSING Command

The speed will smoothly change.

The speed at the time the motion command is
switched will increase/decrease until it reaches
the POSING target speed.

The accel/decel filter will be cancelled.

TRQ ! PosiNG

X POSING

Motion command TRQ X
response ;

Motion command TRQ

POSING

A

>
»<€

' Position control mode

Y.

Torque
control mode




8.1 Switchable Motion Commands

8.1.11 Switching from TRQ

Switched From

Switched To

Operation

TRQ

EX_POSING

TRQ will immediately switch to EX POSING, and the control mode will be changed from
torque/thrust control mode to position control mode. The moving amount stored in the
accel/decel filter will be reset to 0.
The value of Position Reference Setting (OLOO1C) when the motion command is
switched will be as follows.
<In Incremental Addition Mode (OWDOMOO09, bit 5 = 0)>
Incremental value = Target position — ILOOO14 (DPOS)
OLOO1C = 0oLOO1C+ Incremental value
<In Absolute Mode (OWODOO09, bit 5 = 1)>
OLOOI1C = Target position
+ EX_POSING switched from TRQ starts its operation with the empty accel/
decel filter. Therefore, when the accel/decel filter is set for EX_POSING com-
mand, the speed will not smoothly change, and the distribution will be started
from the state Speed = 0 (see (1).) To change the speed smoothly, do not set
the filter for EX_POSING command (see (2).)
(1) When Using the Accel/Decel Filter for EX_POSING Command

Distribution will start from the
state Speed = 0 since the accel/
decel filter is empty.

TRQ EX_POSING

Motion command TRQ EX_POSING

Motion command

response TRQ

EX_POSING

»ig

<
<

Y

Torque
control mode

(2) When Not Using the Accel/Decel Filter for EX_POSING Command

Position control mode

The speed will smoothly change.

The speed at the time the motion com-
mand is switched will increase/decrease
until it reaches the EX_POSING target
speed.

The accel/decel filter will be cancelled.

EX_POSING\

1 >

TRQ

Motion command TRQ EX_POSING

Motion command

response TRQ

EX_POSING

<

Y

Torque

control mode Position control mode

ZRET

The axis will decelerate to a stop in speed control mode, and the control mode will be
changed from speed control mode to position control mode when the axis stops.
TRQ will switch to ZRET when the axis stops after deceleration.

In speed control mode, the axis will
decelerate to a stop from the speed
when the motion command is
switched.

TRQ ZRET

T >

Motion command ~ _ X TRQ ZRET

Motion command
response

TRQ ZRET

Y.
N
Y
N
Y

-

<

Torque Position control mode
control mode

Speed control mode

a Switching Commands during Execution
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8.1 Switchable Motion Commands
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8.1.11 Switching from TRQ

Switched From

Switched To

Operation

TRQ

INTERPOLATE

The axis will decelerate to a stop in speed control mode, and the control mode will be
changed from speed control mode to position control mode when the axis stops.
TRQ will switch to INTERPOLATE when the axis stops after deceleration.

In speed control mode, the axis will
decelerate to a stop from the

speed when the motion command is
switched.

TRQ OLAT

A4

INTERPOLATE

Motion command TRQ X

Motion command
response

TRQ INTERPOLATE

<
»€

Torque

x:l >
>k

' Position control mode
control mode

Speed control mode

<Change in Position Reference Setting (OLOO1C) during Deceleration>

* In Incremental Addition Mode (OWODOO09, bit 5 = 0)
Any change in the Position Reference Setting (OLOO1C) will be ignored.

* In Absolute Mode (OWDOO09, bit 5 = 1)
The change in the Position Reference Setting (OLOO1C) will be output as soon as the
first high-speed scan after INTERPOLATE execution starts.

+ Do not change the Position Reference Setting during deceleration unless it is

absolutely necessary.

ENDOF_INTER
POLATE

Same as INTERPOLATE

LATCH

Same as INTERPOLATE

FEED

TRQ will immediately switch to FEED, and the control mode will be changed from
torque/thrust control mode to position control mode.

+ FEED switched from TRQ starts its operation with the empty accel/decel filter.
Therefore, when the accel/decel filter is set for FEED command, the speed
will not smoothly change, and the distribution will be started from the state
Speed = 0 (see (1).) To change the speed smoothly, do not set the filter for
FEED command (see (2).)

(1) When Using the Accel/Decel Filter for FEED Command

Distribution will start from the state Speed = 0
since the accel/decel filter is empty.

TRQ FEED
T >
Motion command TRQ FEED
Motion command TRQ FEED
response
Torque Position control mode

control mode




8.1 Switchable Motion Commands

8.1.11 Switching from TRQ

Switched From Switched To Operation

(2) When Not Using the Accel/Decel Filter for FEED Command

The speed will smoothly change.

The speed at the time the motion
command is switched will increase/
decrease until it reaches the FEED target
speed.

The accel/decel filter will be cancelled.

FEED
(cont'd) TRQ FEED

A4

Motion command TRQ FEED
Motion command
response TRQ FEED
Torque Position control mode

control mode

TRQ will immediately switch to STEP, and the control mode will be changed from torque/
thrust control mode to position control mode.

+ STEP switched from TRQ starts its operation with the empty accel/decel filter.
Therefore, when the accel/decel filter is set for STEP command, the speed
will not smoothly change, and the distribution will be started from the state
Speed = 0 (see (1).) To change the speed smoothly, do not set the filter for
STEP command (see (2).)

(1) When Using the Accel/Decel Filter for STEP Command

Distribution will start from the state
TRQ Speed = 0 since the accel/decel
filter is empty.

TRQ STEP
1 >
Motion command TRQ STEP
Motion command c
STEP response TRQ STEP g
=
>ie >i< 2
Torque i
control mode Position control mode LI><.I
(2) When Not Using the Accel/Decel Filter for STEP Command >
The speed will smoothly change. 5
The speed at the time the motion com- ©
mand is switched will increase/decrease n
until it reaches the STEP target speed. 'g
The accel/decel filter will be cancelled. g
IS
o
O
(@]
£
Ny
1 > [$]
=
: 2
Motion command TRQ ) STEP 2
Motion command y
response TRQ X STEP n
Torque ¥ Position control mode

control mode
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8.1 Switchable Motion Commands

8.1.11 Switching from TRQ

Switched From Switched To Operation
The axis will decelerate to a stop in speed control mode, and the control mode will be
changed from speed control mode to position control mode when the axis stops.
TRQ will switch to ZSET when the axis stops after deceleration.
In speed control mode, the axis will
decelerate to a stop from the speed A machine coordinate
when the motion command is switched. | | System will be established
on the base of the position
where the axis stops after
\ deceleration.
ZSET TRQ
1 >
Motion command TRQ ZSET
Motion command
response TRQ ZSET
Torque &Position control mode
control mode
Speed control mode
TRQ will immediately switch to VELO, and the control mode will be changed from
torque/thrust control mode to speed control mode.
+ VELO switched from TRQ starts its operation with the empty accel/decel filter.
Therefore, when the accel/decel filter is set for VELO command, the speed
will not smoothly change, and the distribution will be started from the state
Speed = 0 (see (1).) To change the speed smoothly, do not set the filter for
VELO command (see (2).)
(1) When Using the Accel/Decel Filter for VELO Command
Distribution will start from the
state Speed = 0 since the accel/
TRQ decel filter is empty.
TRQ VELO
| >
Motion command TRQ X VELO
Motion command :
VELO response TRQ X VELO
Igm:"oel mode Speed control mode
(2) When Not Using the Accel/Decel Filter for VELO Command
The speed will smoothly change.
The speed at the time the motion com-
mand is switched will increase/decrease
until it reaches the VELO target speed.
The accel/decel filter will be cancelled.
TRQ VELO
1 >
Motion command TRQ VELO
Motion command
response TRQ VELO
Ig:gfcﬁ mode Speed control mode
TRQ TRQ operation will continue.




8.1 Switchable Motion Commands

8.1.11 Switching from TRQ

Switched From Switched To Operation
TRQ will immediately switch to PHASE, and the control mode will be changed from
torque/thrust control mode to phase control mode. The moving amount stored in the accel/
decel filter will be reset to 0.
The reference value of the PHASE command
will be output as it is regardless of the speed
at the time the motion command is switched
to PHASE.
TRQ PHASE
TRQ PHASE i : >
Motion command TRQ X PHASE
Motion command ;
response TRQ X PHASE
Ig:ﬂ:’oel mode Phase control mode

+ After TRQ has switched to PHASE, the PHASE command will be executed
without the accel/decel filter. This is because PHASE is a motion command
for which the accel/decel filter is disabled.

a Switching Commands during Execution

8-35



8.1 Switchable Motion Commands

8.1.12 Switching from PHASE

8.1.12 Switching from PHASE

Switched From

Switched To

Operation

NOP

The axis will decelerate to a stop in speed control mode, and the control mode will be
changed from speed control mode to position control mode when the axis stops.
PHASE will switch to NOP when the axis stops after deceleration.

In speed control mode, the axis will
decelerate to a stop from the speed when
the motion command is switched.

PHASE

Y

PHASE NOP

Motion command

NOP

X
Motion command ; v
response —X: PHASE %

g > ;:4

> >
*Phase control mode kPosition control mode
Speed control mode

PHASE

POSING

PHASE will immediately switch to POSING, and the control mode will be changed from
phase control mode to position control mode. The moving amount stored in the accel/
decel filter will be reset to 0.
The value of the Position Reference Setting (OLOO1C) when the motion command is
switched will be as follows.
<In Incremental Addition Mode (OWDOMOO09, bit 5 = 0)>
Incremental value = Target position — ILOOO14 (DPOS)
oLO0O1C = 0oLO0O1C+ Incremental value
<In Absolute Mode (OWOMOO09, bit 5 = 1)>
OLOO1C = Target position
+ POSING switched from PHASE starts its operation with the empty accel/decel
filter. Therefore, when the accel/decel filter is set for POSING command, the
speed will not smoothly change, and the distribution will be started from the
state Speed = 0 (see (1).) To change the speed smoothly, do not set the filter
for POSING command (see (2).)
(1) When Using the Accel/Decel Filter for POSING Command

Distribution will start from the state Speed = 0
since the accel/decel filter is empty.

PHASE POSING

A4

Motion command PHASE POSING

Motion command
response

PHASE POSING

»ig i
> <

<
Phase control mode* Position control mode

(2) When Not Using the Accel/Decel Filter for POSING Command

The speed will smoothly change.

The speed at the time the motion command is
switched will increase/decrease until it reaches
the POSING target speed.

The accel/decel filter will be cancelled.

PHASE POSING \
| >
Motion command PHASE POSING
Motion command
response PHASE POSING

Phase control mode* Position control mode
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8.1 Switchable Motion Commands

8.1.12 Switching from PHASE

Switched From

Switched To

Operation

PHASE

EX_POSING

PHASE will immediately switch to EX POSING, and the control mode will be changed
from phase control mode to position control mode.
The value of the Position Reference Setting (OLOO1C) when the motion command is
switched will be as follows.
<In Incremental Addition Mode (OWDOMOO09, bit 5 = 0)>
Incremental value = Target position — ILOOO14 (DPOS)
OoLOO1C = 0oLO0O1C+ Incremental value
<In Absolute Mode (OWOMOO09, bit 5 = 1)>
OLOO1C = Target position

+ EX_POSING switched from PHASE starts its operation with the empty accel/
decel filter. Therefore, when the accel/decel filter is set for EX_POSING com-
mand, the speed will not smoothly change, and the distribution will be started
from the state Speed = 0 (see (1).) To change the speed smoothly, do not set

the filter for EX_POSING command (see (2).)

(1) When Using the Accel/Decel Filter for EX_POSING Command

Motion command

Motion command

response

Distribution will start from the
state SPEED = 0 since the accel/
decel filter is empty.

PHASE

EX_POSING

Y

PHASE

EX _POSING

PHASE

EX POSING

< »

)
>

< >
Phase control mode’ Position control mode

(2) When Not Using the Accel/Decel Filter for EX_POSING Command

Motion command

Motion command
response

The speed will smoothly change.

'The speed at the time the motion command is switched
will increase/decrease until it reaches the EX_POSING

target speed.

The accel/decel filter will be cancelled.

PHASE

i EX_POSING

PHASE X

EX_POSING

EX_POSING

PHASE X

<

»
»<€

Y

<
Phase control mode’

Position control mode

ZRET

The axis will decelerate to a stop in speed control mode, and the control mode will be
changed from speed control mode to position control mode when the axis stops.
PHASE will switch to ZRET when the axis stops after deceleration.

Motion command

Motion command

response

In speed mode, the axis will decelerate
to a stop from the speed when the
motion command is switched.

PHASE

ZRET

Y

PHASE

ZRET

PHASE

ZRET

< ) <

Y.

<

< >
Phase control mode

X
Y

Position control mode

Speed control mode

a Switching Commands during Execution
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8.1 Switchable Motion Commands

8.1.12 Switching from PHASE

8-38

Switched From

Switched To

Operation

PHASE

INTERPOLATE

The axis will decelerate to a stop in speed control mode, and the control mode will be
changed from speed control mode to position control mode when the axis stops.
PHASE will switch to INTERPOLATE when the axis stops after deceleration.

In speed control mode, the axis will
decelerate to a stop from the speed when
the motion command is switched.

PHASE A T OLA]

I : d

Motion command ~ _ X PHASE : INTERPOLATE

Motion command Y PHASE X INTERPOLATE
response : :

g Pl P
< > >

Phase control mode KPosition control mode
Speed control mode

<Change in Position Reference Setting (OLOO1C) during Deceleration>

* In Incremental Addition Mode (OWODOO09, bit 5 = 0)
Any change in the Position Reference Setting (OLOO1C) will be ignored.

* In Absolute Mode (OWOOO09, bit 5= 1)
The change in the Position Reference Setting (OLOO1C) will be output as soon as the
first high-speed scan after INTERPOLATE execution starts.

+ Do not change the Position Reference Setting during deceleration unless it is

absolutely necessary.

ENDOF_INTER
POLATE

Same as INTERPOLATE

LATCH

Same as INTERPOLATE

FEED

PHASE will immediately switch to FEED, and the control mode will be changed from
phase control mode to position control mode.

+ FEED switched from PHASE starts its operation with the empty accel/decel
filter. Therefore, when the accel/decel filter is set for FEED command, the
speed will not smoothly change, and the distribution will be started from the
state Speed = 0 (see (1).) To change the speed smoothly, do not set the filter
for FEED command (see (2).)

(1) When Using the Accel/Decel Filter for FEED Command

Distribution will start from the state Speed = 0
since the accel/decel filter is empty.

PHASE FEED
1 >
Motion command PHASE X FEED
Motion command ;
response PHASE )( FEED

<

Phase control mod

Y.

e
»<
e

Position control mode




8.1 Switchable Motion Commands

8.1.12 Switching from PHASE

Switched From

Switched To

Operation

PHASE

FEED
(cont'd)

(2) When Not Using the Accel/Decel Filter for FEED Command

The speed will smoothly change.
The speed at the time the motion command is

switched will increase/decrease until it reaches
the FEED target speed.

The accel/decel filter will be cancelled.

Y

Motion command

PHASE

FEED

Motion command

PHASE

FEED

response

< )

Y.

<
< »<€

Phase control mode

Position control mode

STEP

PHASE will immediately switch to STEP, and the control mode will be changed from
phase control mode to position control mode.
+ STEP switched from PHASE starts its operation with the empty accel/decel fil-
ter. Therefore, when the accel/decel filter is set for STEP command, the
speed will not smoothly change, and the distribution will be started from the
state Speed = 0 (see (1).) To change the speed smoothly, do not set the filter
for STEP command (see (2))
(1) When Using the Accel/Decel Filter for STEP Command

Distribution will start from the
state SPEED = 0 since the accel/
decel filter is empty.

PHASE

STEP

Y

Motion command

PHASE

STEP

Motion command

PHASE

STEP

response

< <

Y.

< »<€

Phase control mode

Position control mode

(2) When Not Using the Accel/Decel Filter for STEP Command

The speed will smoothly change.
The speed at the time the motion command is
switched will increase/decrease until it reaches

Motion command

Motion command
response

the STEP target speed.

The accel/decel filter will be cancelled.

PHASE STEP
1 >
PHASE STEP
PHASE STEP
Phase control mode

Position control mode

a Switching Commands during Execution

8-39



8.1 Switchable Motion Commands

8.1.12 Switching from PHASE

Switched From Switched To Operation

The axis will decelerate to a stop in speed control mode, and the control mode will be
changed from speed control mode to position control mode when the axis stops.
PHASE will switch to ZSET when the axis stops after deceleration.

In speed control mode, the axis will A machine coordinate
decelerate to a stop from the speed when Ny N

: Y b system will be established
the motion command is switched. on the base of the position

where the axis stops after
deceleration.

ZSET PHASE
1 >
Motion command X PHASE ZSET
Motion command
response PHASE ZSET

< >
Phase control mode \Position control mode

Speed control mode

PHASE will immediately switch to VELO, and the control mode will be changed from
phase control mode to speed control mode.

+ VELO switched from PHASE starts its operation with the empty accel/decel
filter. Therefore, when the accel/decel filter is set for VELO command, the
speed will not smoothly change, and the distribution will be started from the
state Speed = 0 (see (1).) To change the speed smoothly, do not set the filter
for VELO command (see (2).)

(1) When Using the Accel/Decel Filter for VELO Command

Distribution will start from the state
Speed = 0 since the accel/decel
PHASE filter is empty.

PHASE VELO
1 >
Motion command PHASE VELO
Motion command
VELO response PHASE VELO
Phase control mode' Speed control mode

(2) When Not Using the Accel/Decel Filter for VELO Command

The speed will smoothly change.

The speed at the time the motion command is
switched will increase/decrease until it reaches
the VELO target speed.

The accel/decel filter will be cancelled.

PHASE VELO
1 >
Motion command PHASE VELO
Motion command
response PHASE VELO

Phase control mode* Speed control mode
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8.1 Switchable Motion Commands

8.1.12 Switching from PHASE

Switched From Switched To Operation
PHASE will immediately switched to TRQ, and the control mode will be changed from
phase control mode to torque/thrust control mode.
The reference value of the TRQ command
will be output as it is regardless of the speed
at the time the motion command is switched
to TRQ.
TRQ PHASE TRQ
PHASE | N
Motion command X PHASE TRQ
Motion command ;
response X PHASE TRQ
e ‘ > Torque
Phase control mode control mode
PHASE PHASE operation will continue.

a Switching Commands during Execution
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9

Control Block Diagram

This chapter explains the SVA-01 Module control block diagram.

9.1 SVA-01 Module Control Block Diagram = - === === === -c-comomcoo--- 9-2

a Control Block Diagram



9.1 SVA-01 Module Control Block Diagram

9.1 SVA-01 Module Control Block Diagram
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Torque Reference (TRQ) Commands

OLOOO0C: Torque/Thrust Reference Setting
OWOOOE: Speed Limit Setting at the
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Machine lock status
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O O

Asymmetrical Trapezoidal
Acceleration/Deceleration

Acceleration/
Deceleration
Filter

OLOO10: Speed Reference Setting
OLOO36:  Straight Line { leration Time Constant
OLOO38:  Straight Line Deceleration/Deceleration Time Constant

Phase Control (PHASE) Commands
OLOO10: Speed Reference Setting

Machine lock status

[\

(Iwaooc, bit 6)
*O_O

Machine lock status

Phase Reference Generation
(when using an electronic shaft)

i Target Position
H Difference Monitor:
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Calculates the Reference

position
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reference.

0OLOO28: Phase Correction Setting
OwOO31: Speed Compensation
OLOO16: Secondary Speed Compensation

Interpolation (INTERPOLATE/LATCH)
Command
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Difference Monitor
ILoo1c
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Phase Reference
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Disable
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length

Unit
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pulse
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OLOO1C: Position Reference Setting

Positioning (POSING) Commands

—O O

POSING
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OLOO1C: Position Reference Setting g

EX_POSING
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O O
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Difference Monitor
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i

~
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v

UNIT]
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TP

FEED
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Zero Point Return

ZRET
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position
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length
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length
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»(O—»

UNI
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.
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9.1 SVA-01 Module Control Block Diagram
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Absolute Position Detection

This chapter explains an absolute position detection system that uses an absolute encoder. Be sure to
read this chapter carefully when using a Servomotor equipped with an absolute encoder.

10.1 Absolute Position Detection Function - ------------------------ 10-2
10.1.1 Outline of the Function - - - - == === o m e e e e 10-2
10.1.2 Reading Absolute Data - ----------------------- -~ 10-2
10.1.3 Finite Length/Infinite Length Axes and Absolute Position Detection ------------ 10-3

10.2 Setting Procedure of Absolute Position Detection Function - --------- 10-4
10.2.1 System Startup Flowchart - - = - == == = oo e s e 10-4
10.2.2 Initializing the Absolute Encoder - ------------m oo 10-5

10.3 Absolute Position Detection for Finite Length Axes --------------- 10-6
10.3.1 Parameter Settings for Finite Length Axes - -------=----“--c-cm- 10-6
10.3.2 Detailed Descriptions on Parameter Settings for Finite Length Axes - - ---------- 10-8
10.3.3 Setting the Zero Point for a Finite Length Axis - ---------------c---- 10-10
10.3.4 Turning ON the Power after Setting

the Zero Point of Machine Coordinate System - --------------ccoo oo 10-13

10.4 Absolute Position Detection for Infinite Length Axes - - - ----------- 10-14
10.4.1 Simple Absolute Infinite Length Position Control - - - - - === = == c s e e e e oo 10-14
10.4.2 Parameters Setting for Simple Absolute Infinite Length Position Control - ------- 10-16
10.4.3 Detailed Descriptions on Parameter Settings

for Simple Absolute Infinite Length Axes - - - - == == - = - c oo e e e 10-18
10.4.4 Setting the Zero Point and Turning ON Power as Simple Absolute Positions - - - - - 10-20
10.4.5 Turning ON the Power after Setting the Zero Point for Simple Absolute Infinite

Length AXeS - - - - - - - mmm e m oo e 10-21
10.4.6 Infinite Length Position Control without Simple Absolute Positions - ----------- 10-22

E Absolute Position Detection
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10.1 Absolute Position Detection Function

10.1.1 Outline of the Function

10.1 Absolute Position Detection Function

This section explains the Absolute Position Detection Function in the SVA-01 Module.

+ Refer to Appendix C Fixed Parameter Setting According to Encoder Type and Axis Type on page A-10 together with
this section.

10.1.1 Outline of the Function

The Absolute Position Detection Function detects the position of the machine (axis) even if the power is turned OFF.
This allows it to establish the machine coordinate system automatically and to begin operating automatically without
having to execute the zero point return (ZRET) command after power is turned ON.
Absolute position detection is performed using an absolute encoder built into a Servomotor.
The following are features of the system for detection of the absolute position.

+ If eliminates the need for a zero point return after the power is turned ON.

+ If eliminates the need for a zero point dog and overtravel limit switch.

B Terminology: Absolute Encoder

There are two types of encoders available. An incremental encoder detects position by calculating the zero point difference. An
absolute encoder detects the absolute position relative to a reference position.
The absolute encoder uses a battery connected to the battery terminals of the SERVOPACK to maintain absolute data at all
times even though power is turned OFF. It also updates absolute data if the position changes while the power is OFF.
The absolute encoder is comprised of a detector that is used to detect absolute position within one rotation and a counter that is
used to count the number of rotations.

+ After the automatic operation starts, the absolute encoder operates in the same way as an incremental

encoder.

10.1.2 Reading Absolute Data

Turn ON the Machine Controller and the SERVOPACK at the same time or turn ON the SERVOPACK first to read the
absolute data loaded from the absolute encoder to the Machine Controller.
The following diagram shows an overview of the absolute data read operation.

Machine Controller

T
| <SVA-01>
. o SERVOPACK
Motion monitoring (1) Requests sensor
parameters initialization
L |:: > Servomotor
- (4)
POS'F'On_ Electronic
monitoring +— gear
(LOOOE calculation
to ILOO16) M::rfjine <::I
coordinate (3) Reads absolute data <::'
[ system (N, PO)
calculation ’
| (2) Sends absolute data (N, PO)
|
|
1

(1) The SVA-01 Module requests SERVOPACK to initialize the sensor when the power supply turns ON.

2) SERVOPACK obtains the multiturn data (N) and initial incremental pulses (PO) at reception of the sensor initialization
request from the SVA-01 Module.

(3) The SVA-01 Module reads out the position data or absolute data from SERVOPACK.

(4) The SVA-01 Module automatically sets a machine coordinate system* according to the electronic gear ratio converted from
the absolute value calculated on the base of the read information and the data of Zero Point Position in Machine Coordinate
System Offset (OLO148).

*

Refer to 10.3.3 ( 1) Calculating the Zero Point of the Machine Coordinate System on page 10-10 for informa-
tion on how to calculate the zero point of machine coordinate system.



10.1 Absolute Position Detection Function

10.1.3 Finite Length/Infinite Length Axes and Absolute Position Detection

This way the absolute machine position can be detected and automatic operation can begin immediately after power is

turned ON with an automatic position detection system.

B Terminology: Absolute Data

Absolute data that is stored in an absolute encoder has two types of data: the absolute reference position (initial incremental
pulses; PO) and the number of rotations (multi-turn data; N) from the absolute reference position.

The absolute reference position is the phase-C position when the absolute encoder is initialized and is the reference position for
absolute-position detection.

Only the number of rotations (N) can be cleared when the absolute encoder is initialized, and the initial incremental pulses will
not change.

B Information: Calculation of Absolute Position

We can determine the absolute position (P) using the following data.
Data stored in an absolute encoder
 Absolute reference position (initial incremental pulses): PO
» Number of rotations from the absolute reference position (multi-turn data): N
Parameter determined according to the number of bits of servomotor
» Feedback pulses per motor rotation: RP
Equation to calculate the absolute position
» Absolute position (P) =N x RP + PO

10.1.3 Finite Length/Infinite Length Axes and Absolute Position Detection

There are two types of axes. An infinite length axis resets the current position to a specified value every rotation, and
the finite length axis does not.

Set a finite length axis if return and other operations are performed only within a specified range or for an axis that
moves in one direction only without resetting the position every rotation.

Set an infinite length axis for conveyor belts and other operations that require the position to be reset every rotation.
There are two types of position control available with an infinite length axis. Simple Absolute Infinite Length Position
Control and Infinite Length Position Control without Simple Absolute Positions.

An absolute encoder performs absolute position detection with a finite or infinite length axis depending on the Axis

Selection (fixed parameter 1, bit 0) of the Machine Controller.

Set the Machine Controller fixed parameters and SERVOPACK parameters to select the absolute position detection
function with an absolute encoder. The setting procedures are different for finite and infinite length axes. Refer to
10.2.1 System Startup Flowchart on page 10-4 for details.

E Absolute Position Detection

10-3



10-4

10.2 Setting Procedure of Absolute Position Detection Function

10.2.1 System Startup Flowchart

10.2.1 System Startup Flowchart

Start up the system using the following procedure.

10.2 Setting Procedure of Absolute Position Detection Function

This section explains the procedure for setting the Absolute Position Detection Function.

Check Devices

Check to see if the SERVOPACK, Servomotor, and cables are the right products and models for the absolute encoder.

v

Initialize the Absolute Encoder

9 Follow the setup procedure to set the absolute encoder to default values.

5)

(— 10.2.2 Initializing the Absolute Encoder on page 10-5, and Appendix B Initializing the Absolute Encoder on page A-

v

Setting Parameters Related to the Machine Controller and the SERVOPACKs

Set all parameters related to the Absolute Position Detection Function of the Machine Controller and SERVOPACKs.
The setting procedure for a finite length axis is different from that for an infinite length axis.

When using the axis as a Finite

3 Length Axis

— 10.3.1 Parameter Settings for
Finite Length Axes on page 10-6

— 10.3.2 Detailed Descriptions on
Parameter Settings for Finite
Length Axes on page 10-8

Control on page 10-14

When using the axis as an Infinite Length Axis
— 10.4.1 (2 ) Conditions to Enable the Simple Absolute Infinite Axis Position

With simple absolute infinite length

position control

— 10.4.2 Parameters Setting for Sim-
ple Absolute Infinite Length Posi-
tion Control on page 10-16

Without simple absolute infinite

length position control”

— 10.4.6 Infinite Length Position
Control without Simple Absolute
Positions on page 10-22

v

Zero Point Setting

Set the zero point as well as the absolute zero point, that is, the machine coordinate zero point.
The setting procedure for a finite length axis is different from that of an infinite length axis.

4 | When using the axis as a Finite

Length Axis
— 10.3.3 Setting the Zero Point for a
Finite Length Axis on page 10-10

With simple absolute infinite length

position control

— 10.4.4 Setting the Zero Point and
Turning ON Power as Simple
Absolute Positions on page 10-20

Without simple absolute infinite

length position control”

— 10.4.6 (3 ) Setting the Zero Point
for an Infinite Length Axis without

Simple Absolute Positions on page
10-22

If the system does not satisfy the conditions described in 10.4.1 (2 ) Conditions to Enable the Simple Absolute
Infinite Axis Position Control on page 10-14 when using the axis as an infinite length axis, the Machine Controller
carries out the operation without using simple absolute length position control.

* When the Servomotor is changed

* When an absolute encoder-related alarm occurs

After the steps 2 to 4 described above are successfully completed, the absolute position detection system will be ready
for operation.

Always perform the startup procedure of the absolute position detection system in the following situations.
* When starting up the absolute position detection system for the first time




10.2 Setting Procedure of Absolute Position Detection Function

10.2.2 Initializing the Absolute Encoder

10.2.2 Initializing the Absolute Encoder

Absolute encoders can be initialized as follows:
* SERVOPACK Procedure
¢+ Refer to the manual for the SERVOPACK for details.
* Panel Operator or Digital Operator Procedure
¢+ Refer to the manual for the SERVOPACK for details.

For details on the procedure for initializing SERVOPACKS, refer to Appendix B Initializing the Absolute Encoder on

page A-5.
+ Initialize the absolute encoder in the following situations.
* When the absolute position detection system is started up for the first time
* When number of rotations from the absolute reference position needs to be initialized to 0
* When a Servomotor has been left with no battery connected to the absolute encoder
* When an alarm which is related the absolute position detection system occurs

E Absolute Position Detection
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10.3 Absolute Position Detection for Finite Length Axes

10.3.1 Parameter Settings for Finite Length Axes

10.3 Absolute Position Detection for Finite Length Axes

This section describes the procedure for setting parameters and precautions on setting zero-point and turning ON the
power supply when using the axis as a finite length axis.

10.3.1 Parameter Settings for Finite Length Axes

The following parameters must be set to enable the absolute position detection function when using an axis as a finite

length axis.

/\ CAUTION

+ The parameters for which § precautions are provided must be set referring to

10.3.2 Detailed Descriptions on Parameter Settings for Finite Length Axes on
page 10-8. Set these parameters carefully. If they are not set correctly, the cur-
rent position may not be correct after the power is turned ON. Machine damage

may occur.

(1) Machine Controller Fixed Parameters for Absolute Position Detection

Fixed Parame- Name Setting/Range Units Reference Caution
ter No.
1, bit 0 Axis Selection 0: Finite length axis, 1032(1)
1: Infinite length axis
0: Sign mode *1
1: Sign mode *2
22 Pulse Counting § Upgown moge 2 103.2( 3
Mode Selection - Up/Down mode 3.2(3) v
4: A/B mode *1
5: A/B mode *2
6: A/B mode *4
 Incremental encoder
. « Absolute encoder
30 Encoder Selection 10.3.2(2) v
« Absolute encoder
(used as incremental encoder)
1to231-1
Number of Pulses .
36 per Motor Rotation Set the value after multiplication. (For a | pulse 10.3.2(3) v
16-bit encoder, set 2! = 16384.)
Maximum Number =1
38 of Absolute Encod- | ¢ o 231_] hrota- 030 (4) v
. tion
er Turns Rotation




10.3 Absolute Position Detection for Finite Length Axes

10.3.1 Parameter Settings for Finite Length Axes

(2) SERVOPACK Parameters for Absolute Position Detection

forward rotation (reverse rota-
tion mode).

SER'\X(%ZIACK Parameter Name Setting Range Units Reference Caution
0: Sets counterclockwise (CCW)
rotation as forward direction.
Pn000.0 | Direction Selection 1: Sets clockwise (CW) rotation as | — - -
-1l Series forward direction (reverse rota-
(SGDS), tion mode).
ZZS\C/_‘ S\‘j;'es Pn205 | Multiturn Limit Setting | 0 to 65535 Rev | 10.3.2(4) v
5.7 Seri’es Pn212 PG Dividing Pulse 16 to 1073741824 P/Rev | 10.3.2(3) v
(SGD7S) 0: Uses absolute encoder as an
bsolute encoder.
Pn002.2 a -
Absolute Encoder Usage 1: Uses absolute encoder as an 103.2(2) v
incremental encoder.
0: Sets counterclockwise (CCW)
rotation as forward direction.
Pn000.0 | Direction Selection 1: Sets clockwise (CW) rotation as | — - -
forward direction (reverse rota-
tion mode).
2-I1 Series Pn201 | PG Divider 16 to 16384 P/Rev | 10.3.2(3) v
(SGDM, SGDH)
Pn205 Multiturn Limit Setting 0 to 65535 Rev 10.3.2(4) v
0: Uses absolute encoder as an
bsolute encoder.
Pn002.2 a -
Absolute Encoder Usage 1: Uses absolute encoder as an 10.3.2(2)
incremental encoder.
Cn-0001, . 0: Incremental encoder
Bit E Encoder Selection 1 Absolute encoder - 10.3.2(2) v
s-1 Series 0: Sets .counterclockwise (CCW)
(SGDA, SGDB) | Cn-0002, | Rotation Direction rotation as fgrward rotation.
. . 1: Sets clockwise (CW) rotationas | — - -
bit 0 Selection

E Absolute Position Detection
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10.3.2 Detailed Descriptions on Parameter Settings for Finite Length Axes

10.3.2 Detailed Descriptions on Parameter Settings for Finite Length Axes

(1) Axis Selection (Machine Controller Fixed Parameter No.1, Bit 0)

This setting is used to select either an finite or infinite length axis.
Set to 0 when using the axis as a finite length axis.

(2) Encoder Selection and Absolute Encoder Usage

For an axis performing absolute position detection, set the parameters as shown in the following table.

Model Parameter Setting
Fixed parameter 30
(Encoder Selection)

Z-1l, 21, -V, or -7 Parameter: Pn002.2
Series (Absolute Encoder Usage)
Parameter: Cn-0001 Bit E

X-1 Series (Encoder Selection) 1: Absolute encoder

SVA-01 Module 1: Absolute encoder

0: Uses absolute encoder as an absolute encoder.

v + If the above settings are not used, correct motion control will not be performed. Set the parameters carefully.
+ Be sure to set both the SVA-01 Module and SERVOPACK parameters.

(3) Encoder Resolution

The methods to set the fixed parameter No. 36 and No. 22 differs depending on the connected SERVOPACK model.

B When a X-I Series SERVOPACK is Connected

Number of Bits Fixed Parameter No. 36 Fixed Parameter No. 22
Number of Pulses per Motor Rotation Pulse Counting Mode Selection
12 1024 6: Pulse A/B mode (Input pulse multiplier: 4)
15 8192 6: Pulse A/B mode (Input pulse multiplier: 4)

B \When a X-II Series SERVOPACK is Connected

Number of Bits Fixed Parameter No. 36 Fixed Parameter No. 22
Number of Pulses per Motor Rotation Pulse Counting Mode Selection
13 2048 *! 6: Pulse A/B mode (Input pulse multiplier: 4)
16 16384 *1 6: Pulse A/B mode (Input pulse multiplier: 4)
17 16384 *1-*2 6: Pulse A/B mode (Input pulse multiplier: 4)

* 1. The actual value depends on the value of Pn201 (PG Divider). The values shown here are the max. values
that can be set for each encoder.

* 2. The set value when using a 17-bit encoder is limited to 16384 max. since the max. value that can be set for
Pn201 (PG Divider) is 16384.

B When a X-III or 2-V Series SERVOPACK is Connected

Number of Bits Fixed Parameter No. 36 Fixed Parameter No. 22
Number of Pulses per Motor Rotation Pulse Counting Mode Selection
17 16384 * 6: Pulse A/B mode (Input pulse multiplier: 4)
20 262144 ¢ 6: Pulse A/B mode (Input pulse multiplier: 4)

* The actual value depends on the value of Pn212 (PG Dividing Pulse). The values shown here are the max. val-
ues that can be set.

10-8
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10.3.2 Detailed Descriptions on Parameter Settings for Finite Length Axes

B When a X-7 Series SERVOPACK is Connected

Number of Bits Fixed Parameter No. 36 . Fixed Pgrameter No. 22 .
Number of Pulses per Motor Rotation Pulse Counting Mode Selection
20 262144 * 6: Pulse A/B mode (Input pulse multiplier: 4)
22 1048576 * 6: Pulse A/B mode (Input pulse multiplier: 4)
24 4194304 * 6: Pulse A/B mode (Input pulse multiplier: 4)

* The actual value depends on the value of Pn212 (PG Dividing Pulse). The values shown here are the max. val-
ues that can be set.

v + If the above settings are not used, correct motion control will not be performed. Set the parameters carefully.

(4) Maximum Number of Absolute Encoder Turns Rotation/Multiturn Limit Setting

These parameters determine the maximum value of the number of encoder turns managed by the SERVOPACK and

Machine Controller.
The setting is determined by the SERVOPACK that is used and the type of axis (Machine Controller fixed parameter 1,

bit 0). Set the parameters as shown in the following table when using an axis as a finite length axis.

Machine Controller

SERVOPACK

Applicable Fixed Parameter 38 Parameter Pn205
SERVOPACK (Maximum Number of Absolute Encoder . - )
. (Multiturn Limit Setting)
Turns Rotation)
Z-I1, Z-111, Z-V, or
.7 Series 65535 65535
>-1 Series 99999 -

v + If the above settings are not used, correct motion control will not be performed resulting in position error. Set

the parameters carefully.

E Absolute Position Detection
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10.3 Absolute Position Detection for Finite Length Axes

10.3.3 Setting the Zero Point for a Finite Length Axis

10.3.3 Setting the Zero Point for a Finite Length Axis

10-10

This section describes the procedure for setting the zero point (i.e., the absolute zero point or the zero point of the
machine coordinate system) for a finite length axis. It also describes the procedures for storing the zero point offset.

Calculating the Zero Point of the Machine Coordinate System

The Machine Controller calculates the axis position (i.e., current position for the machine coordinate system) as fol-
lows when power is turned ON if an absolute encoder is used for positioning.

Calculated Position in Machine Coordinate System (monitoring parameter ILOO10™" or ILDEl16*1) =
Encoder position when servo power is turned ON'2 + Zero Point Position in Machine Coordinate System
Offset (setting parameter OL1[148)

To make the current position of the machine coordinate system the zero position, set OLCI48 (encoder position when

servo power turns ON) to a negative value. In other words, set OLOOA438 to the difference between OLOO48 and
1LO0O10 (or ILOO16).

* 1. Use the ILOC10 to make the machine coordinate reference position as a standard, and ILCICJ16 to make the
machine coordinate current position as a standard.

* 2. The encoder position when servo power is turned ON is as follows: Multiturn data x Number of encoder pulses +
initial increment pulses. Refer to your SERVOPACK manual for information on the initial increment pulses.

Example: ILOO10 = 10,000 and OLOO48 = 100
Set the encoder position when servo power is turned ON to a negative value as shown below.
oLO0O48 — ILOO10 = 100 — 10000
= — 9900
Set OLOO48 to -9900 to make the current position in the machine coordinate system the zero point.

Setting the Zero Point of the Machine Coordinate System

+ OL[[48 is always valid for a finite length axis. Do not change the Zero Point

A CAUTl ON Position in Machine Coordinate System Offset (OL[1[148) during the operation

of a machine with a finite length axis. Otherwise the machine may be damaged or
an accident may occur.

Set the zero point after initializing the absolute encoder to set the zero point of the machine coordinate system and to
create the machine coordinate system. The following illustration shows the procedure for setting the zero point for a
finite length axis.

| JOG to move close to the zero point. |

!

| STEP to move to the zero point. |

l Repeat for every axis.
| setoLOO48 to OLOOMS - ILOO10. |

| Use the ZSET command to set the zero point. |

NO
@s the setting for the required axis been completeb‘

YES

End
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10.3.3 Setting the Zero Point for a Finite Length Axis

(3) Saving OLO48 Values before Power OFF

After having set the zero point, save the value of OLI48 before turning OFF the power of Machine Controller so
that the value will be written in OLLCI[148 the next time the power is turned ON.

There are two ways to save the Zero Point Position in Machine Coordinate System Offset (OLCO48) value. It can be
saved through a ladder program in an M Register backed up by battery or from the MPE720 Parameter Window. These
ways are described below.

B Method 1: Saving the Zero Point Position in Machine Coordinate System Offset (OLOO48) from
the MPE720 Parameter Window
Open the Parameter Window for the specified axis on the MPE720 and use the following procedure to save the Zero
Point Position in Machine Coordinate System Offset.

1. Check the value in ILOOO10 in the Monitor Tab Page.

Fired Parametersl Setup Paramete‘ Moritor | >

M Marme REG Monitar Data | Unit
12 |Position management status IwWas0C 0000 0000 0000 1011 -
Lt noaition i n]a;h'nﬂ rnnrr]ir]am Susfem (1D 10000 | [

( 16 |calculated position in machine coordinate system (| 118210 10000 User units,
18 [Machine coordinate systemn reference position (MP|  1L8812 10000 User units
20 |Systemn reservation (DPOS) L3214 10000 User units
22 |Machine coordinate systemn feedback position (APQ 118816 10000 User units
24 |Machine coordinate system latch position (LPOS) L3218 0 User units
26_|Position error (PERR) 1L831a 0 User units
28 |Target position difference rmonitor 1L821C 0 User units
30_|Murnber of POSMAX turns IL821E 0 Turn
32 |Speed reference output monitar 18220 %o
36 |Integral output monitor 118824 -

38 |Primary lag monitor 18826
40 _|Position loop output monitar 18828

2. Check the current value in OLI48 in the Setup Parameters Tab Page. Subtract the Calculated Posi-
tion (ILEO10) from the Zero Point Position in Machine Coordinate System Offset (OLOO48) and save
the result in OLOOA48.

Fived Parameq Setup Parameters i MPtorI
M Name REG Input Data | Unit |
Ll External pocitioning foal travel distance Qlosdr [ Lo it

(?2 Zero point position in machine coordinate systemn d  OLES48 -9900 User units )
74 |Work coordinate systermn offset OLEE4A 0 Llser units
76 |Murnber of POSMAY turms presetting data QLag4C 0/ Turn
oz |Fixed paramneter number OWESSC 0-
03 |General-purpose DO OWEBSD 0000 0000 0000 0000 | 0000 H
04 |Encoder position when power is off [Lower 2 Woar|  OLEESE 0 pulses
06 _|Encoder position when power is off [Upper 2 Worl  OLesa0 0 pulses
08 |Pulse position when power is off [Lower 2 Words]  oLE862 0 pulses

100 |Pulse position when power is off [Upper 2 Words]|  oL8864 0 |pulses

1m7 I anitar data cararnsnd il DOEE i

3. Check to see if the setting and current value in OLCI148 are the same. If they are the same, select
File - Save and save the setting to the Machine Controller.

4. Return to Module Configuration Window and select Save - Save to Flash to save the setting in the
flash memory.

5. Execute the setting with the ZSET command.

E Absolute Position Detection

When the power is turned ON, the value that was saved will be stored automatically for Zero Point Position in Machine
Coordinate System Offset (OLOO48).
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10.3.3 Setting the Zero Point for a Finite Length Axis

B Method 2: Saving in an M Register with a Ladder Program

Saves the value of the zero point offset for the machine coordinate system when the zero point is set in an M register
backed up by a battery. When the power to the Machine controller is turned ON, saves the value of the M register in the
Zero Point Position in Machine Coordinate System Offset for the Machine Coordinate System.

Create a ladder program that automatically executes the following sequence.

Program Example

The following diagram shows an example of a ladder program used to store the offset value of axis 1 of line number 1.
In a ladder program for an actual application, select a register with a different address for each axis.

The ladder program shown here is used to carry out the following processing.

* Subtracts the Calculated Position in Machine Coordinate System (ILCIC10) from the Zero Point Position in
Machine Coordinate System Offset (OLC48) for the Machine Coordinate System and saves the result in
OLOO48 after setting the zero point. This value is also saved in an M register at the same time.

+ Saves the offset value saved in the M register and in OL48 after setting the zero point position.

Signal that turns ON only when setting the Machine
Coordinate System Zero Point

(The diagram below shows an example of external signal. The
register number mentioned here has no meaning.)

PODODT  HDG Main Program

Rising edge of ZeroPoint Set signal detected.

IBOD]IOG DEO0DO0O DROOOOOT

0000 ——I
il '

0001 I =} |
w0z DEODDOOT— true |

Zero Point Offset - Calculated Position — Store in OLOO48.

0002 EXPRESS 10N éj ‘

8893 0L8048-0LED48-1L8010; ‘

MLO0400=01 8048,

—-| END_IF :
0005

NL-1

[Store offset saved in M register in OLLICI48.

0004 STORE =
hoog Source WLO0400

Dest 0L8048 A

0005

peiy
-
=
=

=

Execute every scan in high-speed drawing.
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10.3.4 Turning ON the Power after Setting the Zero Point of Machine Coordinate System

10.3.4 Turning ON the Power after Setting the Zero Point of Machine Coordinate
System

The Zero Point Return (Setting) Completed bit (IWODOOC, bit 5) will turn OFF when the power supply to the Machine
Controller is turned OFF and ON or the communication is interrupted by turning OFF and ON the power supply to the
SERVOPACK after the zero point has been set. The Zero Point Return (Setting) Completed bit must therefore be

turned ON when the power supply is restored.

Use the following procedure.

1. Turn ON the power supply to the Machine Controller.
The offset saved in the M register is stored to OLCI48.

2. Check the Motion Controller Operation Ready (SVCRDY) bit.
Check to see if the Motion Controller Operation Ready (SVCRDY) bit (IWOO00, bit 0) is ON.

3. Execute the Zero Point Setting (ZSET) motion command by setting OWLO08 to 9.

+ Use this procedure only to turn ON the Zero Point Return (Setting) Completed bit (IWODOOC, bit 5). It cannot be
used to set the zero point of the machine coordinate system (OLOO48).

E Absolute Position Detection
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10.4.1 Simple Absolute Infinite Length Position Control

10.4 Absolute Position Detection for Infinite Length Axes

Infinite length axis positioning is a function that automatically resets the machine position, program position (absolute
values in the program coordinate system), and current position at regular intervals according to the Infinite Length Axis
Reset Position (POSMAX) (fixed parameter 10). This function can be used for repeated positioning in one direction.

0 0 o POSMAX

10.4.1 Simple Absolute Infinite Length Position Control

(1) Overview

The Simple Absolute Infinite Length Position Control is a position control method that can be used for infinite length
axes and has the following features.
* The coordinate system can be created simply by setting the machine coordinate system zero point position offset
when the power is turned ON (when the communication is restarted).
* No ladder program for position control is required.
For the system that satisfies the conditions to enable the Simple Absolute Infinite Length Position Control (described in
the following section), select the Simple Absolute Infinite Length Position Control.

(2) Conditions to Enable the Simple Absolute Infinite Axis Position Control

Set the Maximum Number of Absolute Encoder Turns Rotation (fixed parameter 38) to a value that satisfies the fol-
lowing equation to enable the Simple Absolute Infinite Axis Position Control.

(No.38: Maximum Number of Absolute Encoder Turns Rotation +1)

= An integer (remainder = 0)
Reset number of turns

The reset number of turns will differ depending on whether the command unit is set to pulse or millimeters/degrees/
inches as shown below.

When the Reference Unit is Pulses When the Reference Unit is mm, deg, or inch
No. 10: Infinite length axis reset position x
No. 8: Servo motor gear ratio
No.36: Number of pulses per motor No. 6: Travel Distance per Machine Rotation x
rotation No. 9 Machine gear ratio

No. 10: Infinite length axis rest position

The settings above can be used to enable Simple Absolute Infinite Axis Position Control with a -1, 2-II1, 2-V, or -7
SERVOPACK.
+ Simple Absolute Infinite Length Position Control cannot be used by the >-I SERVOPACK.

B System That Does Not Satisfy the Above Condition

The system that does not satisfy the above condition cannot use the Simple Absolute Infinite Length Position Control.
Prepare the ladder program for position control. Refer to 10.4.6 Infinite Length Position Control without Simple Abso-
lute Positions on page 10-22 for details.
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B System That Satisfies the Above Condition

10.4.1 Simple Absolute Infinite Length Position Control

The following example shows the system that can use the Simple Absolute Infinite Length Position Control function.

Fixed Parameter Name Setting Value
No.
4 Reference Unit Selection 2 (deg)
6 Travel Distance per Machine Rotation 360000
8 Servo Motor Gear Ratio 6
9 Machine Gear Ratio 5
10 Infinite Length Axis Reset Position 360000
(POSMAX)
36 Number of Pulses per Motor Rotation 16384
38 Maximum Number o.f Absolute 59705
Encoder Turns Rotation

Reset number of turns = (360000 x 6) / (360000 X 5) = 6/5

Criterion to use Simple Absolute Infinite Length Position Control: (59705 + 1) / (6/5) = 49755
The Simple Absolute Infinite Length Position Control can be used since the result of the above equation is an integer

(remainder 0).

E Absolute Position Detection

10-15



10.4 Absolute Position Detection for Infinite Length Axes

10.4.2 Parameters Setting for Simple Absolute Infinite Length Position Control

10.4.2 Parameters Setting for Simple Absolute Infinite Length Position Control

Set the following parameters to use the Simple Absolute Infinite Length Position Control for an infinite length axis.

+ The parameters for which @ precautions are provided must be set referring to

A C AUT I O N 10.4.3 Detailed Descriptions on Parameter Settings for Simple Absolute Infinite
Length Axes on page 10-18. Set these parameters carefully. If they are not set
correctly, the current position may not be correct after the power is turned ON.
Machine damage may occur.

(1) Parameter Settings for Simple Absolute Infinite Length Position Control

Set the fixed parameters No.1 bit 0 and bit 9, and No. 30 as follows to set the Simple Absolute Infinite Length Position
Control for an infinite length axis.

Parameter Fixed Parameter No. 1, Bit 0 Fixed Parameter No. 1, Bit 9 Fixed Parameter No. 30
(Axis Selection) (Simple ABS Rotary POS. Mode) (Encoder Selection)
Setting 1: Infinite length axis 1: Enabled 1: Absolute encoder

(2) Machine Controller Fixed Parameters for Absolute Position Detection

Fixed
Parameter Name Setting/Range Units Reference Caution
No.
0: pulse
1: mm
No. 4 Reference Unit Selection 2 Fieg - - -
3: inch
(Electric gear is disabled when
pulse is selected.)
Travel Distance per Machine .
No. 6 Rotation P 1to23!-1 1 = 1 reference unit | — -
No. 8 Servo Motor Gear Ratio 1 to 65535 1 =1 rotation - -
No. 9 Machine Gear Ratio 1 to 65535 1 =1 rotation - -
Infinite Length Axis Reset Posi- 31 .
No. 10 tion (POSMAX) 1to231—1 Reference unit - -
1t0231—1 (Set the value before
No. 36 gggﬁg:‘ of Pulses per Motor multl_pllcatlon. For example, set pulse 1043(2) v
2(16=2) = 16384 when using a 16-
bit encoder)
Maximum Number of Absolute
31 = ;
No. 38 Encoder Turns Rotation 0to231—1 1 = 1 rotation 10.4.3(3) v
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(3) SERVOPACK Parameters for Absolute Position Detection

10.4.2 Parameters Setting for Simple Absolute Infinite Length Position Control

SERVOPACK

Model Parameter Name Setting Range Units Reference Caution
0: Sets counterclockwise (CCW)
rotation as forward direction.
Pn000.0 | Direction Selection 1: Sets clockwise (CW) rotation as | — - -
Z-lll Series forward direction (reverse rotation
(SGDS), mode).
Z;s\c/; ES)\G/;'eS Pn205 Multiturn Limit Setting 0 to 65535 Rev 1043(3) v
5.7 Seri’es Pn212 PG Dividing Pulse 16 to 1073741824 P/Rev | 1043 (3) v
(SGD7S) 0: Uses absolute encoder as an abso-
lute encoder.
Pn002.2 —
Absolute Encoder Usage 1: Uses absolute encoder as an incre- 104.3 (1) A4
mental encoder.
0: Sets counterclockwise (CCW)
rotation as forward direction.
Pn000.0 | Direction Selection 1: Sets clockwise (CW) rotation as | — - -
forward direction (reverse rotation
mode).
Z-I Series Pn205 Multiturn Limit Setting 0 to 65535 Rev 1043 (3) v
(SGDM, SGDH)
Pn201 PG Divider 16 to 16384 P/Rev | 10.4.3(2) v
0: Uses absolute encoder as an abso-
lute encoder.
Pn002.2 —
Absolute Encoder Usage 1: Uses absolute encoder as an incre- 104.3 (1) A4
mental encoder.
Cn-0001, . 0: Incremental encoder
Bit E Encoder Selection I Absolute encoder - 10.43(1) v
s~ Series 0: Sets F:ounterclockwise ((?CW)
(SGDA, SGDB) | Cn-0002, | Rotation Direction Selec- rotation as ff)rward rotation.
Bit 0 tion 1: Sets clockwise (CW) rotation as - - -

forward rotation (reverse rotation
mode).

E Absolute Position Detection
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10.4.3 Detailed Descriptions on Parameter Settings for Simple Absolute Infinite Length Axes

10.4.3 Detailed Descriptions on Parameter Settings for Simple Absolute Infinite
Length Axes

(1) Encoder Selection/Encoder Selection/ Absolute Encoder Usage

For an axis performing absolute position detection, set the parameters as shown in the table below.

Model Parameter Setting
SVA-01 Module Fixed parameter 30: Encoder Selection 1: Absolute encoder
Z-Il, Z-1, 2=V, or -7
Series or Parameter Pn002.2: Absolute Encoder Usage 0: Uses absolute encoder as an absolute encoder
EXCS;rles SERVO- Parameter Cn-0001, Bit E: Encoder Selection 1: Absolute encoder

v + If the above settings are not used, correct motion control will not be performed. Set the parameters carefully.
+ Be sure to set both the SVA-01 Module and SERVOPACK parameters.

(2) Encoder Resolution
The methods to set the fixed parameter No. 36 and No. 22 differs depending on the connected SERVOPACK model.

B When a -1 Series SERVOPACK is Connected

Number of Bits Fixed Parameter No. 36 Fixed Parameter No. 22
Number of Pulses per Motor Rotation Pulse Counting Mode Selection
12 1024 6: Pulse A/B mode (Input pulse multiplier: 4)
15 8192 6: Pulse A/B mode (Input pulse multiplier: 4)

B When a Z-1I Series SERVOPACK is Connected

Number of Bits Fixed Parameter No. 36 . Fixed quameter No. 22 .
Number of Pulses per Motor Rotation Pulse Counting Mode Selection
13 2048 *1 6: Pulse A/B mode (Input pulse multiplier: 4)
16 16384 *1 6: Pulse A/B mode (Input pulse multiplier: 4)
17 16384 *1-*2 6: Pulse A/B mode (Input pulse multiplier: 4)

* 1. The actual value depends on the value of Pn201 (PG Divider). The values shown here are the max. values
that can be set for each encoder.

* 2. The set value when using a 17-bit encoder is limited to 16384 max. since the max. value that can be set for
Pn201 (PG Divider) is 16384.

B When a X-III or 2-V Series SERVOPACK is Connected

Number of Bits Fixed Parameter No. 36 Fixed Parameter No. 22
Number of Pulses per Motor Rotation Pulse Counting Mode Selection
17 16384 * 6: Pulse A/B mode (Input pulse multiplier: 4)
20 262144 ¢ 6: Pulse A/B mode (Input pulse multiplier: 4)

*

The actual value depends on the value of Pn212 (PG Dividing Pulse). The values shown here are the max. val-
ues that can be set.
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10.4.3 Detailed Descriptions on Parameter Settings for Simple Absolute Infinite Length Axes

B When a X-7 Series SERVOPACK is Connected

Number of Bits Fixed Parameter No. 36 . Fixed Pgrameter No. 22 .
Number of Pulses per Motor Rotation Pulse Counting Mode Selection
20 262144 * 6: Pulse A/B mode (Input pulse multiplier: 4)
22 1048576 * 6: Pulse A/B mode (Input pulse multiplier: 4)
24 4194304 * 6: Pulse A/B mode (Input pulse multiplier: 4)

* The actual value depends on the value of Pn212 (PG Dividing Pulse). The values shown here are the max. val-
ues that can be set.

v + If the above settings are not used, correct motion control will not be performed. Set the parameters carefully.

(3) Maximum Number of Absolute Encoder Turns Rotation/Multiturn Limit Setting

These parameters determine the maximum value of the number of encoder turns managed by the SERVOPACK and
Machine Controller.

For an infinite length axis, set the parameters as shown in the table below.

Avplicable Fixed Parameter 38 SERVOPACK
SEIg[\)/OPACK (Maximum Number of Absolute Encoder Parameter Pn205
Turns Rotation) (Multiturn Limit Setting)
E-H.’ Z-AIL 2V, or 27 Set the same value as Pn205 * 65534 max.
eries
2-I Series 99999 -

* If the Machine Controller fixed parameter 38 is set to 65535 when using a Z-II, 2-1Il, 2-V, or 2-7 series SERVOPACK
for an infinite axis, a fixed parameter setting error will occur.

v + If the above settings are not used, correct motion control will not be performed resulting in position error. Set
the parameters correctly.

E Absolute Position Detection
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10.4.4 Setting the Zero Point and Turning ON Power as Simple Absolute Positions

10-20

10.4.4 Setting the Zero Point and Turning ON Power as Simple Absolute Positions

(1)

Calculating the Zero Point of the Machine Coordinate System

If using the simple absolute infinite length position control, the Machine Controller calculates the axis position (i.e.,
current position for the machine coordinate system) as follows when the power is turned ON.

Calculated Position in Machine Coordinate System (monitoring parameter ILOO10™ or ILElE|16*1) =
Encoder position when servo power is turned ON™ + Zero Point Position in Machine Coordinate System
Offset (setting parameter OL[148)

To assign the current position of the machine coordinate system as the zero position, set the OLOOA48 (encoder posi-
tion when servo power turns ON) to a negative value. In other words, set OLO48 to the difference between
OLOO48 and ILOAO10 (or ILOO16).

* 1. Use the ILCOCI10 to make the machine coordinate reference position as a standard, and ILCICJ16 to make the
machine coordinate current position as a standard.

* 2. The encoder position when the servo power is turned ON is the value that is calculated with the following equation
and converted to reference unit: Multiturn data x Number of encoder pulses + initial increment pulses. Refer to
your SERVOPACK manual for information on the initial increment pulses.

Example: ILOO10 = 10,000 and OLOO48 = 100
Set the encoder position when servo power is turned ON to a negative value as shown below.
oLO0O48 — ILOO10 = 100 — 10000
= — 9900
Set OLOMOA48 to -9900 to assign the current position in the machine coordinate system as the zero point.

Setting the Zero Point for Simple Absolute Infinite Axis Position Control

The procedure to set the zero point for a simple absolute infinite axis position control is shown below.

| Servo ON |
l<
+

| JOG to move close to the zero point. |

| STEP to move to the zero point. |

l Repeat for every axis.
| setoLOD48 to OLOOMS - ILOO10. |

!

| Use the ZSET command to set the zero point. |

l NO
@s the setting for the required axis been completeb‘

YES

End
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10.4.5 Turning ON the Power after Setting the Zero Point for Simple Absolute Infinite Length Axes

(3) Saving OLO48 Values at Power OFF

After having set the zero point, save the value of OLI48 before turning OFF the power of Machine Controller so
that the value will be written in OLLCI[148 the next time the power is turned ON.

There are two ways to save the Zero Point Position in Machine Coordinate System Offset (OLCO48) value. It can be
saved through a ladder program in an M register backed up by battery or from the MPE720 Parameter Window.

Refer to M Method 1: Saving the Zero Point Position in Machine Coordinate System Offset (OLLILJ48) from the
MPE?720 Parameter Window on page 10-11 and B Method 2: Saving in an M Register with a Ladder Program on page

10-12 for more details.

10.4.5 Turning ON the Power after Setting the Zero Point for Simple Absolute Infinite
Length Axes

The Zero Point Return (Setting) Completed bit IWODOOC, bit 5) will turn OFF when the power supply to the Machine
Controller is turned OFF and ON, the communication are interrupted by the power OFF to the SERVOPACK, or com-
munication are interrupted in any other reason after the zero point has been set. The Zero Point Return (Setting) Com-
pleted bit must therefore be turned back ON when the power supply is restored.

Use the following procedure.

1. Turn ON the power supply to the Machine Controller.
The offset saved in the M register is stored in OLCI48.

2. Check the Motion Controller Operation Ready (SVCRDY) bit.
Check to see if the Motion Controller Operation Ready (SVCRDY) bit IWODOO00 bit 0) is ON.

3. Execute the Zero Point Setting (ZSET) motion command by setting OW08 to 9.

¢+ Use this procedure only to turn ON the Zero Point Return (Setting) Completed bit (IWOOOC, bit 5). It cannot be
used to set the zero point of the machine coordinate system (OLO48).

E Absolute Position Detection
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10.4 Absolute Position Detection for Infinite Length Axes

10.4.6 Infinite Length Position Control without Simple Absolute Positions

10.4.6 Infinite Length Position Control without Simple Absolute Positions

(1) Parameter Settings for Infinite Length Position Control without Simple Absolute Positions

Set the infinite length position control without simple absolute positions by setting the fixed parameters No. 1 bit 0 and
bit 9, and No. 30 as shown in the table below when the simple absolute infinite length position control function cannot

be used.
Parameter Fixed Parameter No.1, Bit 0 Fixed Parameter No. 1, Bit 9 Fixed Parameter No. 30
(Axis Selection) (Simple ABS Rotary POS. Mode) (Encoder Selection)
Setting 1: Infinite length axis 0: Disabled 1: Absolute encoder

(2) Infinite Length Axis Position Control without Simple Absolute Positions

The SVA-01 Module performs the following infinite length position control when the Simple Absolute Infinite Length
Position Control Function is not used.
The pulse position and encoder position are always stored as paired information in backup memory. This information is
used the next time power is turned ON as the pulse position and the encoder position at shutdown to find the relative
encoder position in pulses.
* Pulse position = Pulse position at power OFF + (Encoder position - Encoder position at power OFF)*
* The portion in parentheses ( ) represents the moving amount while the power is OFF.

B Terminology: Encoder position
Absolute encoder position information (Multiturn data X Number of encoder pulses + Initial increment pulses)
B Terminology: Pulse Position

The position information from the Machine Controller converted to pulses

(3) Setting the Zero Point for an Infinite Length Axis without Simple Absolute Positions

Perform the procedure shown in the figure on the left to set

the zero point for infinite length position control without

simple absolute positions.

The OLOMOA48 value (zero point data) does not have to be
stored in an M register with this method. Set a desired posi-
tion in OLO48 and execute the ZSET command to set the
¢ zero point. With this setting, the current position of the

| STEP to move to the zero point. | Repeat for every axis. machine coordinate system will be set.
OLO0O48 is valid only when executing a ZSET command.

| Servo ON |

<&
<

JOG to move close to the zero
point.

Set the desired position at

oLOmO48. Example:
To set the current position of the machine coordinate system

Use the ZSET d to set .

the zero point. command’io s to 0 when executing the ZSET command, set OLC48 to
0.

<Ias the setting for the required™_NO
axis been completed?
YES
v
End
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10.4.6 Infinite Length Position Control without Simple Absolute Positions

(4) Ladder Program for Infinite Length Axis Position Control

If the Simple Absolute Infinite Length Position Control Function is not used, a special ladder program is needed for
normal operation and for operation when system power is turned ON.

[a] Normal Operation

1.

¢

Check the status of the Zero Point Return (Setting) Completed bit.

Check to see if the Zero Point Return (Setting) Completed bit (monitoring parameter IWOOOC, bit 5) is ON. If

it is, go to step 2.
If it is not, it means that the pulse position at power OFF, encoder position at power OFF and all position data was
not settled. In that case, restart the system and set up the position data again or execute the ZSET (zero point set-

ting) motion command to settle the position data all over from the start.

Save the pulse position at power OFF and encoder position at power OFF.

Use the ladder program to save the following monitoring parameters with high-speed scan timing at an M register
backed up by battery.

* Monitoring Parameter: Encoder Position when the Power is OFF (All four words at ILCOOSE to ILOO60)

* Monitoring Parameter: Pulse Position when the Power is OFF (All four words at ILOOO62 to ILOC64)

The M register that is used to save the above monitoring parameters is structured as shown below.

Bit 0 Toggle Buffer Enabled Flag (0: Disabled, 1: Enabled)
vMWwOOooo Bit 1 Toggle Buffer Selection Flag (0: Buffer 0, 1: Buffer 1)
Bit 2 Position Data Re-setup Request Flag (0: Complete, 1: Request)
Bit 3 Position Data Save Request Flag (0: Prohibited, 1: Request)
MwOOOOO +1 | Not used
MLOOOOO +2 Monitoring Parameter: Lower-place two words (ILOOSE)
MLOOOOO +4 Buffer 0 Encoder Position when the Power is OFF | Upper-place two words (ILCIC160)
uffer
MLOOOOO +6 Monitoring Parameter: Lower-place two words (ILOICI62)
MLOOOOO +8 Pulse Position when the Power is OFF Upper-place two words (ILOO64)
MLOOOOO +10 Monitoring Parameter: Lower-place two words (ILOOOISE)
MLOOOOO +12 . Encoder Position when the Power is OFF | Upper-place two words (ILCIC160)
Buffer 1
MLOOOOO +14 Monitoring Parameter: Lower-place two words (ILO62)
MLOOOOO +16 Pulse Position when the Power is OFF Upper-place two words (ILCIC164)

Two buffers are needed to save the encoder position and the pulse position at power OFF because the program
may be exited without settling position data at all four words if power is turned OFF during the high-speed scan.

E Absolute Position Detection
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10.4.6 Infinite Length Position Control without Simple Absolute Positions

10-24

Use the following flowchart to store values in buffers.

High-speed scan drawing
starts

YES
1st scan after the drawing starts ?

¢NO

Operation is not ready and
an alarm is occurring ?

YES

L 4

NO

Position Data Save Request Flag is set to 0.

<&
hl

A
< Zero Point Setting Completed

status ON ?

YES

L 4

NO

Position Data Save Request Flag is set to 1.

A
ero point setting completed and
Position Data Save Request
Flagis setto 1 ?
¢ YES

Toggle Buffer Enabled Flag is
setto 1.

Toggle Buffer Selection Flag is
setto1?

lYES

NO

NO

)

Copy the monitoring parameter
value and paste it in Buffer 0.

Copy the monitoring parameter
value and paste it in Buffer 1.

| Toggle Buffer Enabled Flag is |
set to 0.

Toggle Buffer Enabled Flag is
setto 1.

<
<
»la
>
A 4

End of
high-speed scan drawing




10.4 Absolute Position Detection for Infinite Length Axes

10.4.6 Infinite Length Position Control without Simple Absolute Positions

The following programming example (ladder program) is for the flowchart shown on the previous page. The axis used
here is axis 1 of circuit number 1. Change the motion parameter register number if the circuit and axis numbers are dif-

ferent.

POOOOT W10 Main Program

0013 2
0019
HL-4

ON for only the first scan after high-speed scan is started.

L]

Absolute system infinite length axis: Axis 1 Leading address of toggle buffer: MW30000

- IF @|

SHO00001 1=true

SVCRDY (Operation Ready)

—{ TF Q}

1680000 =t rue

1L80041=0000

—] IF @J|

SE000004
A

Position Information SAVE bit
MB200003
o

i/}

b

-* END_IF :

—{ END_IF :

Zero Point Setting Completed Flag
Ill:![)(l)(ﬁ 0BO00201

DBEOON2 02

IF E]}

DBO00202=true

SBOOO004

Position Information SAVE bit
MB200002
o

b

—-{ END_TF :

Motion fixed parameters 1

1880022 I=true

setting error
IF Z) J

Zero Point Setting
Completed Flag Position Information SAVE bit

1B300CS ME300003
11 Il

DEOOO203

IF @I

DREOODI=1true

SBOOO004

HE3 00000

Toggle Buffer Selection Flag ‘

E Absolute Position Detection

IF QJ

HE200001=true
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10.4.6 Infinite Length Position Control without Simple Absolute Positions

10-26

Values of monitoring parameters saved in buffer 0.

EXPRESS 10N =
Eﬁg HL30002= | LE05E
J HL30004=118060;
HL30006= 118062
HL30008=118064 ;

)

Values of monitoring parameters saved in buffer 1.
~

EXPRESS 10N )

MLA0010=1L805E ;
MLA0012= 118060,
HLA0O14=1L8067
ML30016=1L8064;

—{ END_IF :

Toggle Buffer Selection Flag inverted.

=
!
-

5

=

<

=
.

mano‘:m HE300001
1

.

N

—{ END_IF :

=
)

%

—-| END_IT :

0029

NL-2

_Cmn i}

0030

MNL-1

wp { )
N1

[b] Turning the System Back ON (Turning the Servo Back ON)

Set up position data again from the ladder program using high-speed scan timing as shown below. This is done when
Machine Controller power or servo power is turned ON.

1.

Store the pulse position at power OFF and encoder position at power OFF to setting parameters.

Store the pulse position at power OFF and encoder position at power OFF values saved in M register to the fol-
lowing setting parameters.

* Setting parameter: Encoder Position when the Power is OFF (All four words, form OLOOSE to OLOO60.)
* Setting parameter: Pulse Position when the Power is OFF (All four words, from OLOO62 to OLOO64.)
Store the contents of the buffer selected by the Toggle Buffer Selection Flag.

Request ABS Rotary Pos. Load bit

Reset the Request ABS Rotary Pos Load bit (setting parameter OWLO00, bit 7) to 0, 1 and 0 again. This will
allow all position data to be settled. The following monitoring parameters will then be enabled and the Zero Point
Return (Setting) Completed bit (monitoring parameter IWOOOC, bit 5) will turn ON.

* Monitoring Parameter: Encoder Position when the Power is OFF (All four words, from ILOOSE to

1LO0O60.)

* Monitoring Parameter: Pulse Position when the Power is OFF (All four words, from ILOO62 to ILOO64.)
The system will create position data using the following equation when Request ABS Rotary Pos. Load bit is set
to 1.

* Pulse position = pulse position at power OFF + (encoder position — encoder position at power OFF)*

* The portion in parentheses ( ) represents the moving amount while power is OFF.
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Use the following flowchart for storing the position data in the setting parameters and for Request ABS Rotary Pos.

Load requests.

C

High-speed scan drawing
starts

1st scan after the drawing starts ? Or,
Servo power reset signal is set to 1?

‘YES

10.4.6 Infinite Length Position Control without Simple Absolute Positions

NO

Toggle Buffer Enabled Flag is setto 1 ?

NO

JYES

)

Position Data Re-setup Request Flag is set to 1 |

Position Data Re-setup Request Flag is set to 0

AA

A

NO Operation ready and Position Data
Re-setup Request Flag is setto 1 ?

>

YES

’ABS System Infinite Length Position
Control Data Initialization Completed

Flag is setto 0 ?

¢YES

Toggle Buffer Selection Flag is

setto17?

lYES

NO

NO

4

4

Copy the value of Buffer 1 and
and paste it in the setting

parameter.

Copy the value of Buffer 0 and
paste it in the setting

parameter.
|
¢<

ABS System Infinite Length
Position Control Data Initialization
Request Flag is set to 1

!

Position Data Save Request Flag is
setto 1

ABS System Infinite Length
Position Control Data Initialization
Request Flag is set to 0

A 4

Position Data Re-setup Enabled Flag is

setto 0

»la
L

A4

End of
high-speed scan drawing

E Absolute Position Detection
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10.4.6 Infinite Length Position Control without Simple Absolute Positions

The following programming example (ladder program) is for the flowchart shown above. The axis used here is axis 1
of circuit number 1. Change the motion parameter register number if the circuit and axis numbers are different.

POOOOT  HI1 - Main Program
HI1

Absolute System Infinite Length Mode Axis: Axis 1 Leading address of toggle buffer: MW30000

ON for only the first scan after
high-speed scan is started.

S!LC!.CGPSI ME3 00005
i

=§E
==

Servo power reset signal?

1BOOOOE
Il
i
Firstscan or servo
power reset signal
— T z)
s HB300005—truc
Toggle Buffer Enabled Flag
o S —
HEZOOOO0—=1trus

Position Data Re-setup
Request Flag ON

SBOOO004 HB00D02
F "

—— | A

(005
NL-3

mp

NL-2
Position Data Re-setup
Request Flag ON
5830(1‘004 m‘ﬂg‘m
—ﬁ 1 O
NL-3

0006 —* END_IF :
010
2

—{ END_IF :
SVCRDY Ready to run ]

%’ —{ IF

N1 1B20000=t rue J
Position Data Re-setup Request
Flag ON

g —{ IF =}

M- HB3N0002 =1t rue

solute System Infinite Leng
Position Control Information Load
Completed Flag

—{ T =)
s TBB00CE =t rue |

Toggle Buffer Selection Flag 1

e 0 m—
NL-4

HEZ00001 I=true

ave values in buffer 0 to
setting parameters.
EXPRESS IO =

N -5 OLEDSE=ML3D003
OLEDED=MLIN004
OLEDE2-ML30006
OLEDE4=ML2D008
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> |-

=

=

FOOOO2 W11 Main Program

10.4.6 Infinite Length Position Control without Simple Absolute Positions

Save values in buffer 1 to
setting parameters.

5 CLBOSE=ML30010:
OLBOGO=ML30012:
OLBOA2=MLI0014;
OLBOE4=MLI0O1E;

EXPRESS 10N i

—{ END_IF :

e
0o19
NL-4
Absolute System Infinite Length
Position Control Data Initialization
Request Flag ON
SBOOOD04 BE0007
D016 M == : c
o020
NL-4
Position Information SAVE bit
SEOOO004 MEZDO003
- L F o
ol | O
HL-4
sl __ELSE
oy —{)
NL-3

Absolute System Infinite Length
Position Control Data Initialization
Request Flag ON

SRO0D04 DBEE000 T
A ™
WI I A
4

<

£

+

=
e

.

=
X

<

=
|

<

.

SROG0004
A

Position Data Re-setup
Request Flag ON

ME300G002
~

o

—{ END_IF :

—4 END_IF :

—4 END_IF :

There are no restrictions in the executing order for ladder programs H10 and H11 when an absolute encoder is used

for an infinite length axis.

END

E Absolute Position Detection
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11

Utility Functions

This chapter describes MP2000-series Machine Controller and SERVOPACK utility functions such
as vertical axis control, overtravel, and software limits, and the utility functions the SVA-01 Module

is provided with.

11.1 Controlling Vertical AXeS - -=---- - - - o e e e e o 11-2
11.1.1 Holding Brake Function of the SERVOPACK - ------ccmmmm e ee e o 11-2
11.1.2 Connections to X-II, >-1ll, -V, or -7 Series SGDM, SGDH, SGDS,

SGDV, and SGD7S SERVOPACKS - -------ommmmmm e e 11-2
11.1.3 Connections to -1 Series SGDB SERVOPACK - ------cmmmmmmmm i eie o - 11-4
11.1.4 Connections to 2-I Series SGDA SERVOPACK - ------cmmmmm e e e o o 11-6

11.2 Overtravel Function - - - == == == - o oo m e e 11-8

11.2.1 Connections to Z-lI, X-lll, -V, or X-7 Series SGDH, SGDS, SGDV,

and SGD7S SERVOPACKS - - - - - - -- - - oo e e e oo 11-8
11.2.2 Connections to -1 Series SGDB or SGDA SERVOPACK - ------cmmmcmnonn 11-10
11.2.3 Rotation Direction Selection = - - === - - = mm o m e 11-12

11.3 Software Limit Function - ----- === - cmmmm e e e - 11-13
11.3.1 Parameter Settings - --------c-cmmmm e 11-13
11.3.2 Software Limit Detection Function - -----------mm oo - 11-13
11.3.3 Axis Stopping Operation at Alarm Occurrence -----------=----“--------- 11-14
11.3.4 Processing after an Alarm Occurs - ----------------------oo - 11-14

11.4 Other Utility Functions - - === === - - mmm e e e oo - 11-15
11.4.1 Modal Latch Function = - - = = = = == s s m e e e e e e e 11-15
11.4.2 Reading Absolute Data After Power is Turned ON === - === - - o cm e m e m o - - 11-16
11.4.3 Reading Absolute Data Onling - --------mmommm e oo 11-16
11.4.4 General-purpose DO_2 Signal Selection ---------=----cmmmmmma 11-17

E Utility Functions
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11.1 Controlling Vertical Axes

11.1.1 Holding Brake Function of the SERVOPACK

11.1 Controlling Vertical Axes

This section explains connection methods and parameter settings required to use the SERVOPACK to control a vertical
axis.

11.1.1 Holding Brake Function of the SERVOPACK

When using a SERVOPACK to control a vertical axis or an axis to which an external force is being applied, a Servomo-

tor with a brake must be used to prevent the axis from dropping or moving due to gravity or the external force when the
system power is turned OFF.

o \Vertical Axis e Axis Subject to External Force

Servomotor

Holding brake External force

i Preventing lj

Servomotor

]

| | |
movement due to — 1

gravity when power is
OFF

The holding brake of the Servomotor is controlled through the brake interlock output (/BK) signal from the SERVO-
PACK. The brake is not controlled from the Machine Controller.

v ¢ The brake built into a Servomotor with a brake uses non-excitation operation and is for use as a holding
brake only. It cannot be used to control or stop axis movement. Use the holding brake only to hold the axis in

a stopped state after the motor has stopped. The torque of the brake is 100% or higher of the rated torque of
the motor.

11.1.2 Connections to 2-Il, Z-lll, 2-V, or 2-7 Series SGDM, SGDH, SGDS, SGDV,
and SGD7S SERVOPACKs

(1) Example of a Brake ON and OFF Circuit

A circuit is configured to turn the brake ON and OFF using the /BK contact output signal from the SERVOPACK and a
brake power supply. The following diagram shows the standard connections. Refer to the manual for your SERVO-
PACK for details.

SGDM, SGDH, SGDS, SGDV, Servomotor
or SGD7S SERVOPACK with a brake

Power supply

@§<c

+24 V

CN2

*
Blue or yellow Red BK-RY 2
White [AC DC|Black !

Brake power supply

*1. The output terminals are allocated using parameter Pn50F.2. A setting of 1 (terminal numbers 1 and 2) is selected
in the example above.

* 2. Brake control relay contact
* 3. There are 200-V and 100-V brake power supplies.
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11.1 Controlling Vertical Axes

11.1.2 Connections to =-II, =-Ill, -V, or -7 Series SGDM, SGDH, SGDS, SGDV, and SGD7S SERVOPACKs

(2) Parameter Settings

The SERVOPACK parameters related to control the holding brake are described below.

Parameter Name Unit Setting/Range Default Control Mode
0: Brake not used
Pn50F.2 | Output Signal Selection 2 _ | 1: Terminal numbers 1 and 2 || Speed, torque,

2: Terminal numbers 23 and 24
3: Terminal numbers 25 and 26

position control

The following parameter determines which CN1 pin (0 to 3 above) will be used to output the /BK signal.

Details
Pn50F.2
/BK brake L~ 1 L
interlock output 2
3

Output Terminals
CN1-25, 26 (SO1)
CN1-27, 28 (SO2)
CN1-29, 30 (SO3)

Parameter Name Unit Setting/Range Default Control Mode
Pn506 Brake ON Timing after Motor Stops | 10 ms 0to 50 0 Spe,eFI’ torque,
position control

Details

This parameter adjusts the delay time from /BK Signal Output until Servo OFF (stopping Servomotor output), and
it is used to be set when the machine moves slightly due to gravity or other factors after turning the brake ON.

/S-ON input

Brake

Servo ON/OFF
operation (motor
ON status)

is running is set in Pn507 and

¢ For the standard settings, the Servo will turn OFF simultaneously with the /BK output (Brake Opera-
tion). If gravity causes the machine to move slightly at this time due to machine configuration or
brake characteristics, turning OFF the Servo can be delayed to reduce the movement.

Pn508.

Servo ON Servo OFF

/BK output released Brake holding
|
Motor ON :
{ Motor OFF

: Pn506 :

Servo OFF
delay time

¢ This parameter is used to set the timing when the motor is stopped. Brake operation while the motor

Parameter Name Unit Setting/Range Default Control Mode
Pn507 L. minﬁl 0 to 10000 100 Speed, torque,
Brake ON Timing when Motor position control
Runnin
Pn508 9 10 ms 0 to 100 50 Spe.efi, torque,
position control

Details

Pn507: Speed Level for BK Signal Output when Motor Running
Pn508: Timing of BK Signal Output when Motor Running

These settings are used to set the timing for applying the brake when the Servo turns OFF due to an /S-ON input

signal or alarm.

/S-ON input or
alarm occurred.
Power OFF

Motor speed

Sevo ON M gervo OFF

1
Stop with dynamic

Pn507

Brake

/BK output released | Brake ho:ding

: Pn508 |
«— "

]

The brake on the Servomotor is
designed as a holding brake and it
must be applied only after the motor
has stopped. Adjust this parameter
while observing machine operation.

E Utility Functions
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11.1 Controlling Vertical Axes

11.1.3 Connections to -1 Series SGDB SERVOPACK

11.1.3 Connections to X-I Series SGDB SERVOPACK
(1) Example of a Brake ON and OFF Circuit

A circuit is configured to turn the brake ON and OFF using the /BK contact output signal from the SERVOPACK and a
brake power supply. The following diagram shows the standard connections.

Servomotor
SGDB SERVOPACK with a brake

Power supply

=< c

+24 V

BK-RY 2 Bue or
yellow Red

White [AC DC| Black

Brake power supply*3

*1. The terminal is allocated using parameter Cn-2D. In the example above, /BK signal 4 is set in the
2nd digit.

* 2. Brake control relay contact

* 3. There are 200-V and 100-V brake power supplies.



11.1 Controlling Vertical Axes

11.1.3 Connections to -1 Series SGDB SERVOPACK

(2) Parameter Settings

The SERVOPACK parameters related to control the holding brake are described below.

Parameter Name Unit Setting/Range | Default Control Mode

Cn-2D OUTSEL Output Signal Selection - 110 to 666 210 Speed, torque, position control
Details
The following parameter determines which pin of the ICN will be used to output the /BK signal (4 in the lower
right column). In the figure above, 4 is allocated to the 2nd digit and the setting is 040. So, the /BK signal is out-
put to pins 27 and 28.
Allocation Set Value and Function

Ist digit: CN1-25, 26 (Factory setting: 0) 0: /COIN/ /V-CMP (Valid only at the st digit.)

2nd digit: CN1-27, 28 (Factory setting: 1) 1: /TGON

3rd digit: CN1-29, 30 (Factory setting: 2) 2:/S-RDY

3:/CLT
4: /BK
5: OL warning
6: OL alarm
Parameter Name Unit Setting/Range | Default Control Mode
Cn-12 Brake ON Timing after Motor Stops 10 ms 0to 50 0 Speed, torque, position control
Details
This parameter adjusts the Delay Time from /BK Signal Output until Servo OFF (stopping Servomotor output), and
it is used to be set when the machine moves slightly due to gravity or other factors after turning the brake ON.
/S-ON input
neu Servo ON Servo OFF
Brake
|
|
Servo ON/OFF | MOtorON [ Motor
operation (motor OFF
ON status) ) Cn-12 |
| |
Servo OFF
delay time

¢ This parameter is used to set the timing when the motor is stopped. Brake operation while the motor
is running is set in Cn-15 and Cn-16.

+ For the standard settings, the Servo will turn OFF simultaneously with the /BK output (Brake Opera-
tion). If gravity causes the machine to move slightly at this time due to machine configuration or
brake characteristics, turning OFF the Servo can be delayed to reduce the movement.

Parameter Name Unit Setting/Range | Default Control Mode

Cn-15 Brake ON Timing when Motor min~! | 0tomax.speed | 100 | Speed, torque, position control

Cn-16 Running 10 ms 0 to 100 50 | Speed, torque, position control
Details

Cn-15: Speed Level for BK Signal Output when Motor Running

Cn-16: Timing of BK Signal Output when Motor Running
These settings are used to set the timing for applying the brake when the Servo turns OFF due to an /S-ON input
signal or alarm.

/S-ON input or Servo ON
alarm occurred. Servo OFF
Power OFF |

|
I Stop with dynamic

Motor speed

A brake or by coasting
Cn0001 bit 6
iy - _(_n 0) + The brake on the Servomotor is
Ccn-15 : - designed as a holding brake and it
Brake | | must be applied only after the motor
WQ has. stopped.. Adjust thIS paramgter
| | while observing machine operation.

| Cn-16 |
P

E Utility Functions

11-5



11.1 Controlling Vertical Axes
11.1.4 Connections to -1 Series SGDA SERVOPACK

11.1.4 Connections to X-I Series SGDA SERVOPACK

(1) Brake ON and OFF Circuit Example

A circuit is configured to turn the brake ON and OFF using the /BK contact output signal from the SERVOPACK and a
brake power supply. The standard connections are shown in the following diagram.

SGDA SERVOPACK Servomotor with a brake

Power supply

1CN
BK-RY BKL -7

—
+24 \W 50 mA 7
T SG-COM[ 410 max.

2CN

BK-RY "1 Blue or
yellow Red

White | AC DC | Black

Brake power supply?

* 1. Brake control relay contact
* 2. There are 200-V and 100-V brake power supplies.
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11.1 Controlling Vertical Axes

11.1.4 Connections to -1 Series SGDA SERVOPACK

(2) Parameter Settings

The SERVOPACK parameters related to controlling the brake are described below.

Parameter Name Unit Setting/Range Default Control Mode
Cn-12 Brake ON Timing after 10 ms 0'to 50 0 Speed, torque, position
Motor Stops control
Details
This parameter adjusts the Delay Time from /BK Signal Output until Servo OFF (stopping Servomotor output),
and it is used to be set when the machine moves slightly due to gravity or other factors after turning the brake
ON.
/S-ON input
neu Servo ON Servo OFF
Brake
|
|
Servo ON/OFF | MOtorON [ Motor
operation (motor OFF
ON status) ) Cn-12 |
| |
Servo OFF
delay time
+ This parameter is used to set the timing when the motor is stopped. Brake operation while the
motor is running is set in Cn-15 and Cn-16.
¢ For the standard settings, the Servo will turn OFF simultaneously with the /BK output (Brake Oper-
ation). If gravity causes the machine to move slightly at this time due to machine configuration or
brake characteristics, turning OFF the Servo can be delayed to reduce the movement.
Parameter Name Unit Setting/Range Default Control Mode
Cn-15 . min~! 0 to max. speed 100 Speed, torque, position
Brake ON Timing when control
Motor Runnin -
Cn-16 9 10 ms 10 to 100 50 Speed, torque, position
control

Details

Cn-15: Speed Level for BK Signal Output when Motor Running

Cn-16: Timing of BK Signal Output when Motor Running
These settings are used to set the timing for applying the brake when the Servo turns OFF due to an /S-ON input
signal or alarm.

/S-ON input or Servo ON
alarm occurred. Servo OFF
Power OFF |
|
I Stop with dynamic
brake or by coasting
Motor speed ™\_(Cn0001 bit 6)
(min™") :
cn-15 : ;
|
|
Brake 1 !
/BK output released | Brake hollding
|

1 Cn-16 1
P

¢+ The brake on the Servomotor is designed as a holding brake and it must be applied only after the
motor has stopped. Adjust this parameter while observing machine operation.

E Utility Functions
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11.2 Overtravel Function

11.2.1 Connections to =-II, Z-IIl, -V, or -7 Series SGDH, SGDS, SGDV, and SGD7S SERVOPACKs

11.2 Overtravel Function

The overtravel function forces the machine to stop when the moving part of the machine exceeds the range of move-
ment. With the MP2000-series Machine Controller, processing for stopping as a result of overtravel is achieved by
using SERVOPACK functions.

The SERVOPACK connections and parameter setting depend on the model of SERVOPACK. The connections and
parameter settings are described in the following sections.

11.2.1 Connections to 2-ll, 2-lll, -V, or 2-7 Series SGDH, SGDS, SGDV, and
SGD7S SERVOPACKSs

The following parameters must be set to ensure the overtravel input signals are connected correctly for the overtravel
function.

(1) Overtravel Input Signal Connections

Correctly connect the input signals for the overtravel limit switches shown below to the corresponding pins on the
SERVOPACK CN1 or 1CN connector.

Reverse rotation Forward rotation

Servomotor

11-8

— L1 —
LI
Negative Positive
overtravel overtravel
SERVOPACK
P-OT | cN1-42
NOT | cN1-43
When ON Forward drive enabled.
P.OT CN1-42 is low. Normal operating condition
When OFF Forward drive disabled.
CN1-42 is high. (Reverse movement possible.)
When ON Reverse drive enabled.
N-OT CN1-43 is low. Normal operating condition
When OFF Reverse drive disabled.
CN1-43 is high. (Forward movement possible.)




11.2 Overtravel Function

11.2.1 Connections to =-II, =-Il, -V, or -7 Series SGDH, SGDS, SGDV, and SGD7S SERVOPACKs

(2) Parameter Settings

[a] Use/Not Use Overtravel Input Signals

The following parameters are used to enable and disable the overtravel input signals.

Parameter Name Set Value Item Default
2 Enables use of Positive Prohibit Input Signal
) ) (Recom- | (P-OT). (Forward rotation prohibited when
Pn50A.3 P-OT Signal Mapping mended) | open, allowed for 0 V) 2
8 Disables the P-OT signal.
3 Enables use of Negative Prohibit Input Signal
) ) (Recom- | (N-OT). (Reverse rotation prohibited when
Pn50B.0 N-OT Signal Mapping mended) | open, allowed for 0 V) 3
8 Disables the N-OT signal.

[b] Selecting Motor Stopping Methods for Overtravel

When using the overtravel function has been enabled, the following parameters are used to set the methods for stopping

the motor. Select the methods for stopping when the P-OT or N-OT is input during motor running.

Parameter Name

Set Value Item

Default

0 Stops the motor according to Pn001.0 setting
(Recom- | (dynamic brake or coasting) when overtravel is
mended) | detected.

Pn001.1 Overtravel Stop Mode

Decelerates the motor to a stop by applying the
torque specified in Pn406 (Emergency Stop
Torque) when overtravel is detected, and then
sets it to zero clamp (servolock) mode.

Decelerates the motor to a stop by applying the
torque specified in Pn406 (Emergency Stop
Torque) when overtravel is detected, and then
sets it to coast (servo OFF) mode.

Stops the motor by applying dynamic brake (DB)

(Recom- and then holds the DB.

mended)

Pn001.0 Servo OFF Stop Mode

Stops the motor by applying dynamic brake (DB)
and then releases the DB.

Makes the motor coast to a stop.
2 Current is not supplied to the motor and the
machine stops due to friction.

Overtravel

Pn001.0 =0 or 1 Dynamic

Stopping method After stopping Pn001.1 setting

Pn001.1=0

Pn001.0=2

brake stop

Pn001.1=1o0r2

Coast to a stop

Deceleration

stop

Coasting —»

Zero-clamp >

Coasting >

E Utility Functions
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11.2 Overtravel Function

11.2.2 Connections to -1 Series SGDB or SGDA SERVOPACK

11.2.2 Connections to X-1 Series SGDB or SGDA SERVOPACK

The following parameters must be set to ensure the overtravel input signals are connected correctly for the overtravel
function.
(1) Overtravel Input Signal Connections

Connect the input signals for the overtravel limit switches to the corresponding pins on the SERVOPACK CN1 or 1ICN
connector as shown below.

B Connections to SGDB SERVOPACK

Reverse rotation Forward rotation
Servomotor «— |:| —»

[ FO i

Negative Positive
overtravel overtravel
SERVOPACK
P-OT | cN1-42
N-OT | oN1.43
B Connections to SGDA SERVOPACK
Reverse rotation Forward rotation
Servomotor «— —
[ 1 | ]
(|
Negative Positive
overtravel overtravel SERVOPACK
P-OT | 1cN-16
N-OT | 1on-17
When ON Forward drive enabled.
P-OT CN1-42 (1CN-16) is low. Normal operating condition
When OFF Forward drive disabled.
CN1-42 (1CN-16) is high. (Reverse movement possible.)
When ON Reverse drive enabled.
N-OT CN1-43 (1CN-17) is low. Normal operating condition
When OFF Reverse drive disabled.
CN1-43 (1CN-17) is high. (Forward movement possible.)
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11.2 Overtravel Function

11.2.2 Connections to -1 Series SGDB or SGDA SERVOPACK

(2) Parameter Settings

[a] Use/Not Use Overtravel Input Signals

The following parameters are used to enable and disable the overtravel input signals.

Parameter Name Set Value Item Default
0 Enables use of Positive Prohibit Input Signal
(P-OT). (Forward rotation prohibited when
CB:::-S 1 gseﬂ\{ ot Use P-OT Input | (Recommended) open, allowed for 0 V.) 0
igna
& 1 Disables use of Positive Prohibit Input Signal
(P-OT). (Forward rotation always allowed.)
0 Enables use of Negative Prohibit Input Signal
(N-OT). (Reverse rotation prohibited when
CB:IT':? 1 [SJ,SS/I\{ ot Use N-OT Input | (Recommended) open, allowed for 0 V.) 0
igna
& 1 Disables use of Negative Prohibit Input Signal
(N-OT). (Reverse rotation always allowed.)

[b] Selecting Motor Stopping Methods for Overtravel

When using the overtravel function has been enabled, the following parameters are used to set the methods for stopping
the motor. Select the methods for stopping when the P-OT or N-OT is input during motor running.

Parameter Name Set Value Item Default
Uses the same stopping method as for Servo
0 OFF.
(Recommended) Stops the motor according to Cn-01 bit 6 set-
. . ting (dynamic brake or coasting) when over-
Cn-01 Selection of stopping travel is detected. 0
Bit 8 method for overtravel -
Decelerates the motor to a stop by applying the
1 torque specified in Cn-06 (EMGTRQ Emer-
gency Stop Torque) when overtravel is
detected.
. . 0 Decelerates the motor to a stop and then turns
Cn-01 Selection of processing (Recommended) | OFF the Servo.
Bit 9 after stopping for over- - 0
travel 1 Decelerates the motor to a stop and then sets it
in the zero-clamp mode.
0 Stops the motor by applying dynamic brake
Cn-01 Selection of stopping (DB).
Bit 6 method for motor when Makes the motor coast to a stop. 0
servo turns OFF 1 Current is not supplied to the motor and the
machine stops due to friction.
. . 0 Stops the motor by applying dynamic brake
Cn-01 Selection O,f processing (DB) and then releases the DB.
Bit 7 after stopping for over- - - 0
travel 1 Stops the motor by applying dynamic brake
(DB) and then holds the DB.
Overtravel Stopping method After stopping
Bit6=0 Dynamic
Cn-01 brake stop
released
Bit6 =1 Deceleration
stop
Bit9=0
. Servo OFF
Bit8 =1
Coast to a stop
Bit9 =1
Zero-clamp

E Utility Functions
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11.2 Overtravel Function
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11.2.3 Rotation Direction Selection

11.2.3 Rotation Direction Selection

The SVA-01 Module provides a rotation direction selection that can be used to reverse the direction of rotation of the

servomotor without changing the motor wiring at the SGDA, SGDB, SGDH, SGDM, SGDS, SGDV, or SGD7S
SERVOPACK.

The rotation direction selection only reverses the direction of rotation of the servomotor. The direction (—, +) of axis
travel will change. Nothing else will change.

<Operation in Standard Mode>

Reverse Forward
rotation rotation
Servomotor «— I:l — N
[ O B
Negative Positive
Overtravel Overtravel SGDB or SGDM
SERVOPACK
CN1-42
CN1-43
<Operation in Reverse Rotation Mode>
Fc;r\Q/_ard Reverse
Servomotor ration I:l rotat|o’n {\
[_FD O -
Positive Negative
Overtravel Overtravel SGDB or SGDM
SERVOPACK
CN1-42
CN1-43

B Settings for Reverse Rotation Mode

Set the SERVOPACK parameter and the SVA-01 Module fixed parameter as shown below to use the servomotor in
Reverse Rotation Mode.

Item Parameter No. Description Set Value Factory Setting
For SGDA and SGDB Cn-02, bit 0
Parameter For SGDH, SGDM, Direction 1: Reverse rotation 0: Standard mode
SGDS, SGDV, and Pn000.0 Selection mode ’
SGD7S
Rotation
SVA-01 Module Fixed Parameter No. 31 Direction 1: Reverse 0: Forward
Selection with an
Absolute Encoder




11.3 Software Limit Function

11.3 Software Limit Function

The software limit function is used to set upper and lower limits for the range of machine movement in fixed parame-
ters so the SVA-01 Module can constantly monitor the operating range of the machine. When the software limit func-
tion is enabled, the SVA-01 Module will generate an alarm to stop the axis if it receives a position reference value that
exceeds the software upper and lower limits. Thus, the machine runaway or damage due to incorrect operation as well

as incorrect references in a motion program can be avoided.

—+ ]

11.3.1 Parameter Settings

)

Servo- T |_r
motor | |

—+

|

; Positive

Negative !
overtravel | overtravel
|« .
Software Limit, Range of machine movement Software Limit,
lower limit upper limit
11.3.1 Parameter Settings
The following parameters must be set in order to use the software limit function.
Name Unit Setting/Range

Parameter Number

Fixed Parameter No. 1

Function Selection Flag 1

Bit 1: Soft Limit (Positive Direction)
Enable/Disable

Bit 2: Soft Limit (Negative Direction)

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

Enable/Disable
. .. .. . —2147483648
Fixed Parameter No. 12 Positive Software Limit Value Reference unit t0 2147483647
. . . . —2147483648
Fixed Parameter No. 14 Negative Software Limit Value Reference unit t0 2147483647
- -213" to +231-1

Setting Parameter OLOOGE

System Reservation (Stop Distance)

+ The software limit function is enabled only after completing a Zero Point Return or Zero Point Setting operation.
If any fixed parameters are changed and saved or the power is turned ON, the Zero Point Return or Zero Point Set-

ting operation must be performed again.

11.3.2 Software Limit Detection Function

The software limit alarm will occur if the following conditions and Equation 1 are satisfied. The excess by which the

amount of movement exceeds the software limit value will be cleared if Equation 2 is satisfied.

<Conditions>

* The Soft Limit bits (fixed parameter No.1, bit 1 and 2) are set to 1 (enabled).
* The Zero Point Return (Setting) Completed bit (ILOCIOC, bit 5) is ON.

* The servo is ON.

* A motion command other than Zero Point Return (ZRET) command is being executed.

<Equation 1>

Forward Software Limit:

MPOS (ILOO12) + OLOOGE (Stop Distance) > Fixed Parameter No.12 (Forward Software Limit Value)

Reverse Software Limit:

MPOS (ILOO12) + OLOOGE (Stop Distance) < Fixed Parameter No. 14 (Reverse Software Limit Value)

<Equation 2>

Forward Software Limit: MPOS (ILJ12) > Fixed Parameter No.12 (Forward Software Limit Value)
Reverse Software Limit: MPOS (ILO12) < Fixed Parameter No. 14 (Reverse Software Limit Value)

E Utility Functions
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11.3 Software Limit Function

11.3.3 Axis Stopping Operation at Alarm Occurrence

11.3.3 Axis Stopping Operation at Alarm Occurrence

The way the axis stops at occurrence of alarm differs depending on the motion command that is being executed as
shown in the table below.

Motion Command Stop Operation
POSING
EX_POSING The axis will start decelerating before the software limit position and stop
FEED at the software limit position.
STEP
:EN ’\'ll' DEg FP?III\_é-IEERPOL ATE Thev pulse distribution .command will stop executing at the software limit
LATCH position. The Servo will perform an emergency stop.
VELO L . _ o
TRQ The axis will start decelerating the software limit position and stop
PHASE beyond the software limit position.

¢+ The software limit settings is disabled for ZRET operation.
11.3.4 Processing after an Alarm Occurs

(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 monitoring parameter (ILCIC104).

Name Parameter No. Meaning
Bit 3: Positive Direction Software Limit
Alarm 1ILO0O04 - - — P
Bit 4: Negative Direction Software Limit

(2) Clearing Software Limit Alarms

Clear software limit alarms using the procedure below.

1. Set the Clear Alarm bit to 1 in the RUN Command Setting (OWLO00, bit F) to clear the alarm.
The alarm (ILOO04) will be cleared.

Name Parameter No. Meaning
RUN Command Setting | ow000 Bit F: Alarm Clear

2. Use the FEED or STEP command to return past the software limit.

Commands will be received in the return direction.

T = () |

Servo- | T: T:
motor \ L

T An alarm will occur again if a command is
>< ' given in the direction of the software limit

1

|

|

| that was activated. |
!

i =
Software Limit, Software Limit,
lower limit upper limit
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11.4 Other Utility Functions

11.4.1 Modal Latch Function

11.4 Other Utility Functions
11.4.1 Modal Latch Function

The Modal Latch function can be executed to latch a position independently from the motion command being executed
as long as the motion command being executed is not a motion command with latch function such as EX_POSING,
ZRET, and LATCH.
+ If amotion command with latch function, such as EX_POSING, ZRET, and LATCH, is executed while the modal latch
function is being executed, the motion command has priority over the modal latch function, therefore, the motion
command will be executed first.

B Latch Request

A latch request is sent at the moment the Latch Detection Demand bit (setting parameter OW 00, bit 4) turns ON
from OFF.

When the latch is completed, the Latch Completed bit (monitoring parameter IWODOOC, bit 2) will turn ON.

The latched position will be written in the monitoring parameter ILCOC118 Machine Coordinate System Latch Position.

owamoo, bit 4 ]

Latch Detection Demand

—

Latch signal !_l—
WOooc, bit2 |
Latch Completed T

* T>t1 + to+ t3 where T: Latch processing time

t1: Communication cycle
t2: 2 scans
t3: SERVOPACK preparation tim

latch processing (<4 ms)
B Cancelling Latch Request
Set the Latch Detection Demand bit (setting parameter OWLILI00, bit 4) to OFF to cancel the latch request.

B Signals Used for Latch

DI _5, DI 2, and Phase-C signals can be used as a latch signal. Use the setting parameter Latch Detection Signal Selec-
tion (OWDODO04, bits 0 to 3) to select a signal to be used as a latch signal.

B Related Parameters

The following table lists the related parameters.

Parameter Type Parameter No. Parameter Name Description
Executed when the bit 4 turns ON from
. . OFF.
ownanooo, bit 4
Latch Detection Demand Cancelled when the bit 4 turns OFF
Setting parameter from ON.

0: DI_5 (DEC/EXIT)

Latch Detection Signal 1: DI_2 (ZERO/HOME LS)

ownmnao4, bits 0 to 3

Selection 2: Phase-C pulse input signal
IwOnaoc, bit 2 Latch Completed -
Monitoring parameter i i
gp ILO0O18 Machine Coordinate 1 = 1 reference unit

System Latch Position

E Utility Functions
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11.4 Other Utility Functions

11.4.2 Reading Absolute Data After Power is Turned ON

11-16

11.4.2 Reading Absolute Data After Power is Turned ON

When using an absolute encoder, the absolute data can be read out from the absolute encoder when the power supply is
turned ON and when saving the fixed parameters. The processing required to read out the data, will be repeated a max-
imum of two times, including one retry.

The time required to complete this processing two times is approximately 3 seconds for one axis and 6 seconds for two
axes, because it takes approximately 1.5 seconds to read out the data one time.

B Read Absolute Data Function is Disabled

This function can be disabled by setting the Absolute Position Data Read-out at Power ON bit (fixed parameter No. 1,
bit 7) to 1 (Not execute). If so, the ABS Total Rev. Receive Error bit (monitoring parameter ILCIC04, bit 15) will be
ON, and an alarm will occur.

If an alarm occurs, clear the alarm, and then change the setting of the Absolute Position Reading Demand bit (setting
parameter OWOOO0, bit 5) from 0 (OFF) to 1 (ON) to read out the absolute data (refer to /1.4.3 Reading Absolute
Data Online on page 11-16 for details on Absolute Position Reading Demand.)

+ If an alarm code in stead of the absolute data is received from the absolute data, the alarm code will be reported in
the monitoring parameter IWLCIC12D (Servo Driver Alarm Code).

B Related Parameters

The following table lists the related parameters.

Parameter Type Parameter No. Parameter Name Description
Fixed parameter No.1, bit7 Absolute Position Data 0: Execute (default)
Read-out at Power ON 1: Not execute

Absolute Position Reading

Setting parameter ownaanooo, bit 5 Executed at rising edge (OFF— ON).
Demand
o ILOICI04, bit 15 ABS Total Rev. Receive 0: No alarm
Monitoring parameter Error 1: Alarm occurrence
iwoo2p Servo Driver Alarm Code

Reading Absolute Data Online

The ladder program can start reading out the absolute data by setting the Absolute Position Reading Demand bit (set-
ting parameter OWLO00, bit 5) to 1 (ON). The processing required to read out the data will be repeated a maximum
of two times, including one retry. After this process has been completed, the Absolute Position Read-out Completed bit
(monitoring parameter IWODOOC, bit 7) will be ON.
If the SVA-01 Module failed to read the absolute data, the ABS Total Rev. Receive Error bit (monitoring parameter
ILOO04, bit 15) will be ON.

+ Absolute data can be read out for only one axis at a time.

+ Absolute data cannot be read out in the following conditions. If executed, the ABS Total Rev. Receive Error will
occeur.

* While the servo is ON
* While the parameters from MPE720 are being saved

B Related Parameters

The following table lists the related parameters.

Parameter Type Parameter No. Parameter Name Description
Setting parameter owamnoo, bit 5 Absolute Position Reading Executed at rising edge (OFF— ON)
Demand
ILOICI04, bit 15 ABS Total Rev. Receive 0: No alarm
Error 1: Alarm occurrence
Monitoring parameter Absolute Position Read-out This bit turns OFF after the absolute data
IwOa4oc, bit 7 e 111 red ! " | has been read out
omprete (OWIOO00, bit 5 = OFF).




11.4 Other Utility Functions

11.4.4 General-purpose DO_2 Signal Selection

11.4.4 General-purpose DO_2 Signal Selection

In normal operation mode, the general-purpose DO_2 signal (pin No. 12 of CN1/CN2) can be used as a general-pur-
pose output signal by setting the General-purpose DO_2 Signal Selection bit (fixed parameter No. 21, bit 5) to 1 (Use
as a general-purpose signal). The user can directly control the general-purpose DO_2 signal (pin No. 12 of CN1/CN2)
by using the General-purpose DO _2 bit (setting parameter OWLISD, bit 2).

Supported Firmware and Engineering Tool Versions

The following firmware and engineering tool versions support this function.

Type Model Model Number Version
Optional module SVA-01 JAPMC-MC2300(-E) Ver.1.05 or later
. . MPE720 Ver.5 CPMC-MPE720 Ver.5.42 or later
Engineering tool
MPE720 Ver.6 CPMC-MPE770 Ver.6.08 or later

+

/\ CAUTION

The following restrictions apply when using MPE720 Ver. 5.41 or earlier or MPE720 Ver. 6.07 or

earlier to change a definition created using the MPE720 Ver.5.42 or later or MPE720 Ver. 6.08 or

later.

» The setting of the bit 5 of fixed parameter No. 21 cannot be changed. The original setting (the set value
created using the MPE720 Ver.5.42 or later or MPE720 Ver.6.08 or later) will be displayed on the

MPE720 screen.
» Overwriting and saving a change in the setting will not replace the original setting, and the original set-

ting will remain unchanged.

(2) Related Parameters

The following table lists the related parameters.

Parameter Type

Parameter No. Parameter Name Description

General-purpose DO_2 0: Use as a system exclusive signal (default). *

Fixed parameter No.21, bit 5 . . .
Signal Selection 1: Use as a general-purpose signal. 2
. owaasb, 0: OFF
Setting parameter bit 2 General-purpose DO_2 1: ON

* 1. The system automatically controls this output signal according to the motion command setting.
When using a standard cable, this signal is connected to the /P-CON or C-SEL signal of the SERVOPACK to

switch the control mode. The user cannot directly control this signal.
* 2. The user can directly control the general-purpose DO_2 signal (pin No. 12 of CN1/CN2) by using the General-pur-

pose DO_2 bit (setting parameter OWOI5D, bit 2).

*

/\ CAUTION

Do not use the Torque Reference command (motion command 24) when the General-purpose
DO_2 Signal Selection bit (fixed parameter No. 21, bit 5) is set to 1 (Use as a General-purpose
Signal).

Always follow the instructions described in ( 3 ) Precautions When Using the General-purpose
DO_2 Signal (Pin No. 12 of CN1/CN2) as a General-purpose Output Signal on page 11-18.

E Utility Functions
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11.4 Other Utility Functions

11.4.4 General-purpose DO_2 Signal Selection

(3) Precautions When Using the General-purpose DO_2 Signal
(Pin No. 12 of CN1/CN2) as a General-purpose Output Signal

Always set the parameters of the connected SERVOPACK as follows when using the general-purpose DO_2 signal
(pin No. 12 of CN1/CN2) as a general-purpose output signal.

B SGDA SERVOPACK Parameter Settings

Parameter Name Default Value Set Setting Contents
No. Value
Cn-01, bit A . 0
Cn0T bitB Control mode selection 0 Speed control
Cn-01, Bit F | Torque feed forward function 0 Disables the torque feed forward function.
Cn-02, bit F | Torque reference input selection 0 1 Elmslrt) .eed control mode, TREF is used as the torque

The following diagram shows a connection example of the SVA-01 Module and the SGDA SERVOPACK input sig-
nals. Refer to 2.5.3 (3 ) SGDA-LLLIS Connection Diagram on page 2-15.
The general-purpose DO_2 signal (pin No. 12 of CN1/CN2) is connected to the /P-CON signal of the SGDA SERVO-

PACK.

General-purpose input P-OT/
General-purpose input N-OT/

SVA-01 Module

Setting/Monitoring Parameters

owamoo, bit 0: Servo ON

OowamosD, bit 2: General-purpose DO_2,

IWwOO58, bit 3: General-purpose DI_3

A

IWOO58, bit 4: General-purpose DI_4

OwWDmoo, bit 15: Alarm clear

OowamosD, bit 4: General-purpose DO_4

ownamosD, bit 3: General-purpose DO_3]

SGDA SERVOPACK

CN1/CN2 CN1 Input Signals
» 31 14 » /S-ON
> 12 15 » /P-CON

15 [« 16 » P-OT

33 |« 17 » N-OT
» 30 » 18 » /ALM RST
» 13 11 » /P-CL
» 14 12 » /N-CL

B SGDB SERVOPACK Parameter Settings

Parameter Name Default Value Set Setting Contents
No. Value
Cn-02, bit 8 | Analog current limit function 0 1 In Speed,co,mml mOde,’ T,REF is used as the analog
current limit (torque limit).
Cn-02, bit 9 | Torque feed-forward function Disables the torque feed forward function.
Cn-2B Control method selection Speed control (analog reference)

The following diagram shows a connection example of the SVA-01 Module and the SGDB SERVOPACK input sig-
nals. Refer to 2.5.3 JEPMC-W2041-LFE Details on page 2-16.
The general-purpose DO_2 signal (pin No. 12 of CN1/CN2) is connected to the /P-CON signal of the SGDB SERVO-

PACK.

General-purpose input P-OT/

11-18

General-purpose input N-OT/

SVA-01 Module

SGDB SERVOPACK

Setting/Monitoring Parameters CN1/CN2 CN1 Input Signals

owaaoo, bit 0: Servo ON > 31 » 40 »| /S-ON

OowO0osD, bit 2: General-purpose DO_2—» 12 > 41 »| /P-CON

IWOO58, bit 3: General-purpose DI_3 [« 15 [« > 42 » P-OT

IWOO58, bit 4: General-purpose DI_4 4 33 [« > 43 » N-OT
Owamoo, bit 15: Alarm clear » 30 » 44 » /ALM RST
ownaosD, bit 4: General-purpose DO_4 » 13 > 45 » /P-CL

ownaosD, bit 3: General-purpose DO_31—p{ 14 > 46 » /N-CL
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11.4.4 General-purpose DO_2 Signal Selection

B SGDM, SGDH, SGDS, SGDV, and SGD7S SERVOPACK Parameter Settings

Parame- Default| Set .
ter No. Name value | Value Setting Contents Remarks

Pn000.1 | Control method selection 0 0 Speed control (analog voltage reference)
Pn002.0 | Speed control option 0 1 Use T-REF as external torque limit input.

Input signal allocati
Pn50A.0 | NPUtsighal aliocation 0 1 Enables free allocation of input signals.

mode
Pn50A.1 | /S-ON signal mapping 0 0 | Input signal from CN1-40 input terminal. gssigrgy SVA-01
Pn50A.2 | /P-CON signal mapping 1 1 Input signal from CN1-41 input terminal. *
Pn50A.3 | P-OT signal mapping 2 2 Input signal from CN1-42 input terminal. *
Pn50B.0 | N-OT signal mapping 3 Input signal from CN1-43 input terminal. *
Pn50B.1 | /ALM-RST signal mapping 4 4 Input signal from CN1-44 input terminal. glssignlzy SVA-01
Pn50B.2 | /P-CL signal mapping 5 8 Signal always disabled. *
Pn50B.3 | /N-CL signal mapping 6 8 Signal always disabled. *
Pn50C.0 | /SPD-D signal mapping 8 8 Signal always disabled. Cannot be used.
Pn50C.1 | /SPD-A signal mapping 8 8 Signal always disabled. Cannot be used.
Pn50C.2 | /SPD-B signal mapping 8 8 Signal always disabled. Cannot be used.
Pn50C.3 | /C-SEL signal mapping 8 8 Signal always disabled. Cannot be used.
Pn50D.0 | /ZZCLAMP signal mapping 8 8 Signal always disabled. Cannot be used.
Pn50D.1 | /INHIBIT signal mapping 8 8 Signal always disabled. Cannot be used.
Pn50D.2 | /G-SEL signal mapping 8 8 Signal always disabled. *

* The user can freely allocate functions to the following input terminals: CN1-41, CN1-42, CN1-43, CN1-45, and CN1-
46. Of these, CN1-42 and CN1-43 are for external input signals. Data is input into CN1-41, CN1-45, and CN1-46 as
signals by the SVA-01 setting parameters.

The following diagram shows a connection example of the SVA-01 Module and the SGDM, SGDH, SGDS, SGDV, or
SGD7S SERVOPACK input signals when using a standard cable.
The general-purpose DO_2 signal (pin No. 12 of CN1/CN2) is connected to the /P-CON signal of the SGDM, SGDH,

SGDS, SGDV, or SGD7S SERVOPACK.
General-purpose input P-OT/

General-purpose input N-OT/ —
SGDM, SGDH, SGDS, SGDV,
SVA-01 Module or SGD7S SERVOPACK
Setting/Monitoring Parameters CN1/CN2 CN1 Selection Functions
owamoaoo, bit 0: Servo ON » 31 » 40 » /S-ON
OwnOos5D, bit 2: General-purpose DO_2—p| 12 > 41 »| /P-CON
IWOO58, bit 3: General-purpose DI_3 [« 15 [« > 42 » /P-OT (Can be set by user.)
IWOO58, bit 4: General-purpose DI_4 [« 33 |« > 43 » /N-OT (Can be set by user.)
owaanoo, bit 15: Alarm clear » 30 > 44 » /ALM RST
owQasD, bit 4: General-purpose DO_4—» 13 > 45
- Set by user.
OownOas5D, bit 3: General-purpose DO_3—» 14 > 46

E Utility Functions
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12.1 Troubleshooting

12.1.1 Basic Flow of Troubleshooting

12.1 Troubleshooting
This section describes the basic troubleshooting methods and provides a list of errors.

12.1.1 Basic Flow of Troubleshooting

When problems occur, it is important to quickly find the cause of the problems and get the system running again as
soon as possible. The basic flow of troubleshooting is illustrated below.

Step 1 | Visually confirm the following items.

¢ Machine movement (or status if stopped)

¢+ Power supply

¢+ 1/O device status

¢+ Wiring status

¢+ Indicator status (LED indicators on each Module)
¢+ Switch settings (e.g., DIP switches)

¢+ Parameter settings and program contents

v

Monitor the system to see if the problem changes for
the following operations.

Step 2

¢+ Switching the Controller to STOP status
¢+ Resetting alarms
¢+ Turning the power supply OFF and ON

v

Determine the location of the cause from the results of
steps 1 and 2.

Step 3

¢+ Controller or external?
¢+ Sequence control or motion control?
¢ Software or hardware?
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12.1 Troubleshooting

12.1.2 MP2000 Series Machine Controller Error Check Flowchart

12.1.2 MP2000 Series Machine Controller Error Check Flowchart

Find the correction to the problem using the following flowchart if the cause of the problem is thought to be the
Machine Controller or SERVOPACK.

*1.

* 2.

* 3.

START

Did the LED on Basic ModuleX\ YES ..
QRR or ALM, light up ? System error System error

NO

L Go to 12.2.2 Troubleshoot-

ing Flowchart for System
Are you using a motion NO Errors on page 12-9.
program ?

YES

y

Was there any motion NO
program alarm ?*1 "
YES
A 4

v Motion program alarm Was there an

axis alarm ?
ILOOO04-0

Check for the system work No.
of the motion program.*2

YES h 4
Axis alarm No alarm
Y A 4
Check the contents of the alarm Check the monitoring

code.”3 (Hexadecimal (H)

expression in the register list) parameter ILLILI04 "Alarm.

A 4 h 4
Find the cause by checking the alarm Find the cause by checking
code. the status of the alarm bit.
Refer to 12.3.2 Motion Program Refer to 12.4.2 Axis Alarm Details
Alarm Code List on page 12-27. and Corrections on page 12-29.

Check the status flag Program Alarm Occurrence (MSEE work, bit 8 of the 0 word) to see whether a motion pro-
gram alarm is occurring or not.

<Example> When an MSEE instruction is executed in the ladder program shown below, bit 8 of DW00000 indi-
cates an alarm occurrence.

HSEE =

Frogram No. 00001
Data  DADOOOD

To find the system work number, find the SW register that stores the motion program number where the alarm is
occurring from the Main Program Number in Execution (SW03200 to SW03215), and obtain the system work num-
ber from the SW register.
Referto 12.2.4 (9 ) Motion Program Execution Information on page 12-26 for the relationship between SW register
and system work number.
Obtain the motion program alarm code from Work Using Program Information (58 words). Obtain the system work
number and then determine the contents of the alarm code referring to 72.2.4 (9 ) Motion Program Execution
Information on page 12-26.
An alarm code is prepared for each Parallel. When a parallel execution instruction such as PFORK, JOINTO,
PJOINT is not used, the alarm code will be stored in Parallel 0.

a Troubleshooting
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12.1 Troubleshooting

12.1.3 LED Indicators (MP2200/MP2300)

12.1.3 LED Indicators (MP2200/MP2300)

For explanations of the LED indicators on MP2100M and MP2500MD respectively, refer to Machine Controller
MP2100/MP2100M User’s Manual Design and Maintenance (manual number SIEP C880700 01) and Machine Con-
troller MP2500/MP2500M/MP2500D/MP2500MD User’s Manual (manual number SIEP C880752 00).

(1) LED Indicators

rRoY O O RuN
ERR O O AWM
TRX O QO BAT

tion errors.

(2) LED Indicator Meanings

The following table shows how to use the LED indicators to determine the operating status of the MP2200/MP2300, as

well as relevant error information when the LED indicator status indicates an error.

The status of the LED indicators on the front of the MP2200/MP2300 can be used to determine
the error status and meaning.
The locations in the program that need to be corrected can be determined by using the LED indi-
cator status to determine the general nature of the error, using the contents of system (S) registers
to check drawings and function numbers causing the error, and knowing the meaning of opera-

LED Indicator

Classification Indicator Details Countermeasures
RDY | RUN ALM ERR BAT
Not lit | Not lit Lit Lit Not lit | Hardware reset status Usually the CPU will start within
Not lit | Not lit | Not lit Not lit | Not lit | Initialization 10 seconds. If this status continues for
more than 10 seconds, either a pro-
gram error or hardware failure has
Not lit Lit Not lit Not lit Not lit Drawing A (DWGA) being executed. occurred. Refer to 12.2 Troubleshoot-
ing System Errors on page 12-6 and
correct any system errors.
Norrr:.al This status occurs
operation * When the stop operation is exe-
fi he MPE72
Lit | Notlit| Notlit | Notlit | Notlit| USer program stopped. cuted from the MPE720
(Offline Stop Mode) * When the STOP switch is turned
ON
This status does not indicate an error.
Lit Lit Not lit Not lit | Not lit USfl:lr program being executed nor- This is the normal status.
mally.
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12.1 Troubleshooting

12.1.3 LED Indicators (MP2200/MP2300)

(cont’d)

Classification

LED Indicator

RDY

RUN

ALM

ERR

BAT

Indicator Details

Countermeasures

Errors

Not lit

Not lit

Not lit

Lit

Not lit

Not lit

Not lit

Lit

Not lit

Not lit

A serious error has occurred.

Refer to 12.2.3 Correcting User Pro-
gram Errors on page 12-10.

Not lit

Not lit

Not lit

Blinking

Not lit

Software Error

Number of LED blinks indicates error

type.

: Address error (read) exception

: Address error (write) exception

: FPU exception

: Illegal general command exception

: Illegal slot command exception

: General FPU inhibited exception

9: Slot FPU inhibited exception

10: TLB multibit exception

11: LTB error (read) exception

12: LTB error (write) exception

13: LTB protection violation (read)
exception

14: LTB protection violation (write)
exception

15: Initial page write exception

[C BN e NNV R SN

Not lit

Not lit

Blinking

Blinking

Not lit

Hardware Error

Number of LED blinks indicates error
type.

2: RAM diagnostic error

3: ROM diagnostic error

4: CPU function diagnostic error

5: FPU function diagnostic error

A hardware error has occurred.
Replace the Module.

Warnings

Lit

Battery alarm

Replace the battery to save the mem-
ory.

Lit

Lit

Lit

Not lit

Not lit

Operation error
1/O error

Referto 12.2.4 ( 3 ) Ladder Program
User Operation Error Status on page
12-13 and 12.2.4 (4 ) System Service
Execution Status on page 12-15.

a Troubleshooting
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12.2 Troubleshooting System Errors

12.2.1 Outline of System Errors

12.2 Troubleshooting System Errors

This section provides troubleshooting information for system errors.

12.2.1 Outline of System Errors

The LED indicators on the front of the Basic Module can be used to determine Machine Controller operating status and
error status. To obtain more detailed information on errors, the system (S) registers can be used. A detailed check of the

contents of system registers can be used to determine the location of the error and take the corrective measures.

Details on system registers are provided below.

System Register Allocations

The following table shows the overall structure of the system registers. Refer to the sections given on the right for

details.

SW00000
SWO00030
SWO00050

SW00080
SWO00090
SW00110

SW00190
SW00200
SW00504
SW00698
SWO00800
SW01312
SW02048
SW03200

SW05200
to SW08191

System Service Register

System Status — 12.2.4 (1) System Status on page 12-11

System Error Status — 12.2.4 ( 2 ) System Error Status on page 12-12

User Operation Error Status N ; 592941 g -31 é Ladder Program User Operation Error Status on
System Service Execution Status — 12.2.4 (4 ) System Service Execution Status on page 12-15
User Operation Error Status Details | — ; 592941 g _31 é Ladder Program User Operation Error Status on
Alarm Counter and Alarm Clear — 12.2.4(5) Alarm Counter and Alarm Clear on page 12-15
System 1/O Error Status — 12.2.4 ( 6 ) System I/O Error Status on page 12-16
Reserved by the system

Interrupt Status

Module Information — 12.2.4 ( 8 ) Module Information on page 12-21

Reserved by the system

Reserved by the system

Motion Program Information — 12.3 Motion Program Alarms on page 12-27

Reserved by the system




12.2 Troubleshooting System Errors

12.2.1 Outline of System Errors

(2) Accessing System Registers

To access the contents of system registers, start the MPE720 Programming Tool and use the Register List or Quick Ref-
erence function.

The Register List on the MPE720 version 5.0 is displayed differently from that on the MPE720 version 6.CJC]. The
display of each version is as follows.

[ a] Register List Display Procedure (MPE720 Version 5.C01)
Use the following procedure to display the register list on the MPE720 version 5.000.

1. Select File — Open — Tool — Register List from the MPE720 Engineering Manager Window to open
the Register List Window.

File Wiew Help

File Marager CtrlF L o | rm o= o o pis ec | Her :
Open Definition | s ‘ Eh B 2 i
; Proeram b
Print... Ctr[+P —
TI_II_|| gl
Exit  Register »  Crozs Reference

Defing Data Table »  Dizabled Cail List
Motion Proeram Comment Lizt
Impaort Axiz Comments

¢+ Refer to 3.2.2 Opening the Module Configuration Window on page 3-4 for details on how to display the Engi-
neering Manager Window.

2. Select View Mode — HEX to change the view mode to hexadecimal.

File | WiewMode Wiew Window Hslp

“Eﬁ e ‘ DEC HEX BIM Low FLO BSC | 7 |

E;r?m- “SAMPLE 2300SMPL MP2300 Online

LONG

Iﬁwgglr_l DG

3. Input the register number of the first system register to be accessed for Register, input the register
number of the last system register to be accessed for D, and click anywhere in the list. The contents of
the specified range of register numbers will be displayed.

MP2J00¥YESAMPLE 2300SMPL MP2300 Online Local =101 x|
PTH#: 1 CPU#: 1 E—
_— S PS—

Register pwe [ D@ e [HBC =] ControlefMPZIONZS0) | Select Controller |

Swiooo4o = |80C3 Swiooo41 = ooon Swoon4z - = 48F1 Swooo43 = 16AC -

Swiooodd4 = 12FC Swoon4s = F11B Swioo46 = EB4D Swooo47 = ODEF |

Swioood4s = D0s0 Swiond4a = A724 Swoooso = 91A8 Swooosi = Dolg

Swii0s2 = 248FE Sw00053 = A3E4 Swo0054 = EACF SwO00s5 = A10F

Swio00ss = 2117 Swio00s7 = 8cha Swioose = 8DE2 Swiooose = CB07

Swio0osd = BETE Swooog1 = A351 Swioogz = 974D SWwWooogs = 508D

Swi0064 = ADFE SwD0065 = 1BCH SWOO0BE = 0463 SwWOODG7 = 90C3

SwWio00s2 = 84C0 Swiooss = DB3IB SwiooFo = 5700 Swooo7e = Fe2s

Swoooyz = BEDS Swioo7: = 7E1D Swioo074 = C43E SWooors = 2604

SwWO0076 = 33A8 Swi0077 = 44268 Swoooys = ZECZ Swooors = 7087

Swioooso = FDOA Swiooog1 = FEC1 Swio0082 = EF4B Swooog: = EF7C

Swioooa4 = F3ED Swio0ss = 1076 SwWO00B6 = 9824 Swooogy = 1160

Swoo0ss = BE4E Swiooss = BATY SwWooosn = DATE Swooogt = BOCF
| | | | z

B Troubleshooting
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12.2 Troubleshooting System Errors

12.2.1 Outline of System Errors

[b] Displaying a Register List with the Quick Reference (MPE720 Version 5.000)

Register lists can also be accessed with the Quick Reference.

1. Select View — Quick Reference from the MPE720 Engineering Manager Window.

Filz | View Help
H Taol Bar
» Status Bar

Motion Task Manager

The Quick Reference will be displayed at the bottom of the Engineering Manager Window.

+ Refer to 3.2.2 Opening the Module Configuration Window on page 3-4 for details on how to display the Engi-
neering Manager \Window.

2. Click the Register List Tab to switch to the register list.

3. Enter the register number of the first system register to be accessed for Register, input the register
number of the last system register to be accessed for D, and click anywhere in the list. The contents of
the specified range of register numbers will be displayed.

| |
Register ‘ DWG D(nua >WPE HEX ~| ControlleMPZ300

364F /00031
1708 hw/00035

x

hw 00030
hw00034

508z mW00032 = A7ED hW00033 = 795E
8073 MWDD036 = BDSA rWO0037 = 8151

[ c] Register List Display Procedure (MPE720 Version 6.010)

Use the following procedure to display the register list.

1. Open the Register List Subwindow on MPE720 version 6.001.

The Register List Tab will appear by default on the bottom of the subwindow.
Redgister | -] -] - | [E] monitor BEaod T

2l OutputYQi Check For Multiple Coilsyx Cross Reference 1 Reqgister List 1

2. Enter the first register number SWOOOOO of the system registers to be accessed in the Register
input field. The contents of system registers from the first register number will be displayed.

Registd | Swonoon -1 - [Auto -5 EoLT

0 [1 |2 E |4 |5 B E B B [10 11 [1z 13 [14

SWO0000 (0010 0705 0000 0705 0064 0001 0002 O1F4 0000 0000 O7D0 0000 0001 OOOO  O7DO

SWO0015 0007 0424 0909 0042 0005 0250 0000 0000 0OO0 0000 0000 A9E0 0057 0000 0058

SW00030 (0000 0000 0000 0000 0000 0000 0000 OOOO ©0OO0 0000 8083 0000 0OOO 0OO0 0000

SW00045 (0000 0000 0000 ©0OOC 0000 0000 0000 0OOO ©0OO0 0000 0000 00O0 0OOO  0OOO 0000

SWO0060 0000 0000 0000 QOO0 0OO0 0000 0000 0000 QOO0 0000 0000 0000 0000  0OOO

SW00075 (0000 0000 0000 0000 0000 0000 0000 0OOO0 ©0OO0 0000 0000 00O0 0OOO 0OO0 0000

SW00090 (0000 0000 0000 0000 0000 0000 0000 0OOOO ©0OO0 0000 0000 00O0 0OOO 0OO0 0000 -

2l OutputYQ; Check For Multiple Coilsyx Cross Reference 1 Reqister List 1

+ The data type is set by default to decimal. To display data in hexadecimal as shown above, right-click any-
where in the list and select Hexadecimal from the pop-up menu that opens.



12.2 Troubleshooting System Errors

12.2.2 Troubleshooting Flowchart for System Errors

12.2.2 Troubleshooting Flowchart for System Errors

A troubleshooting flowchart for system errors is provided below.

*

( START )

A

Use the LED indicator
pattern to classify the
error.

A

Battery alarm
indicator

{' NO

Classifications = Warning YES

Alarm

YES ,L< Replace battery. )
BAT lit?

ALM indicator lit or
blinking?

{ NO

4

Classifications = Fatal error

YES Fatal error

ERR indicator blinking?

NO

y

Hardware failure/watchdog timer timeout
Only ERR indicator lit?

YES

\ 4

Turn OFF the STOP switch on
DIP switch SW6 and turn ON the
power.

\ 4

Online Stop Mode NO
Only RDY indicator lit?

User program YES

error

y

Check SW00050.
Watchdog timer timeout? NO

YES

A 4

( User program error )

Check the location of the error
referring to 12.2.3 Correcting
User Program Errors on page
12-10.

it

A\ 4
Hardware
failure

Y

Check CPU Error Status (SW00041).

A
(1) Operation error (SB000418)

tion Error Status on page 12-13.
(2) I/O error (SB000419)

page 12-16.

Refer to 12.2.4 ( 3 ) Ladder Program User Opera-

Refer to 12.2.4 ( 6 ) System I/O Error Status on

For LED indicator pattern, refer to 12.1.3 ( 2 ) LED Indicator Meanings on page 12-4.

a Troubleshooting
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12.2 Troubleshooting System Errors

12.2.3 Correcting User Program Errors

12-10

12.2.3 Correcting User Program Errors

A serious error may have occurred if the ALM and ERR indicators on the front of the Machine Controller Basic Mod-
ule are lit red. Set the Machine Controller in stop status (STOP switch on DIP switch 6: ON) and investigate the error.

Use the following procedure to investigate ladder program errors.

B When the ERR LED Lights Up

(1) Investigate type of serious
error

Check the contents of SW00050 (Error Type) to determine if the type of the
Serious error is a system error or a user program error.

\ 4

(2) Investigate type of program in
which there is an error

Check the contents of SW00055 (Program Type) to determine if the error is in a
drawing or function.

4

(3) Investigate the drawing with
the error

Check the contents of SW00054 (Error Task) and SW00056 (Drawing Number)
to determine the drawing with the error.

\ 4

(4) Investigate the function with
the error

If SW00056 (Drawing Number) contains 0100H, the error is in a function.
Check the contents of SW00057 (Error Task) and SW00058 (Drawing Number)
to determine the drawing with the error.

Check the contents of SW00059 (Function Referencing Drawing Step No.) to
determine the step number with the operation error.

\ 4

(5) Correct the program

Correct the program at the point where the error occurred.

B When the ALM LED Lights Up

(1) Check to see whether an oper-
ation error has occurred

Check the error count for each drawing in SW00080 to SW00088. If errors
have been counted, an operation error has occurred. Go to (2).

\ 4

(2) Investigate the type of opera-
tion error and its location

If an operation error occurs, the C100
(H00, L00, 100, and A00) drawings
will execute. These drawings can
also be used to correct or confirm
operation.

1. Check Error Details
Check error codes for drawings where the error is counted.
DWGA: SW00111, DWGH: SW00143
DWGI: SW00127, DWG.L: SW00175
2. Check the Drawing Number
Check the error drawing number for the drawing number where an error
occurred.
DWGA: SW00122, DWGH: SW00154
DWGI: SW00138, DWG.L: SW00186
3. Errors in Functions
Check the Function Referencing Drawing Number and Function Referencing
STEP Number.
DWGA: SW00123, SW00124, DWG.H: SW00155, SW00156
DWGI: SW00139, SW00140, DWG.L: SW00187, SW00188

\ 4

(3) Correct the Program

Correct the program at the point where the error occurred.




12.2 Troubleshooting System Errors

12.2.4 System Register Configuration and Error Status

(1) System Status

12.2.4 System Register Configuration and Error Status

System operating status and error status is stored in registers SW00040 to SW00048. Checking of system status details

are used to determine whether hardware or software is the cause of an error.

the system

SW00049, bit F

Name Register No. Description
Reserved by SW(12030
the system SW00039
SW00040, bit 0 | READY 0: Failure
1: Normal
SW00040, bit1 | RUN 0: Stopped, 1: Running
SW00040, bit2 | ALARM 0: Normal, 1: Alarm
SW00040, bit3 | ERROR 0: Normal, 1: Error
SW00040, bit4 | Reserved by the system
CPU Status SW00040 SW00040, bit 5 | Reserved by the system
SW00040, bit 6 | FLASH 1: Flash operation
SW00040, bit 7 | WEN 0: Write-disabled, 1: Write-enabled
SW00040, bit 8 to
SW00040, bit D Reserved by the system
SW00040, bit E | Operation Stop Request 0: RUN selection, 1: STOP selection
. . 0: STOP
SW00040, bit F Run Switch Status at Power ON 1: RUN
. . . 1: WDGE, undefined command
SWO00041, bit 0| Serious Failure See SW00050 for details.
SW00041, bit 1 | Reserved by the system
SW00041, bit2 | Reserved by the system
SW00041, bit 3 Exception Error
CPU Error SW00041, bit 4 t
Status SW00041 SW00041 ) 1bit 7 %] Reserved by the system
SW00041, bit 8 | User operation error 1: User operation error
SW00041, bit9 | 1/O Error 1: I/O error
SW00041, bit A
to Reserved by the system
SWO00041, bit F
H Scan Time
Over Counter SW00044
L Scan Time
Over Counter SW00046
Reserved by SWO00047, bit 0 to
the system SWO00047 | "gw00047, bit F | Reserved by the system
SWO00048, bit 0 TEST
SW000438, bit 1 MON
SW00048, bit2 | CNFG
: DIP switch status
Hardware SW000438, b?t 3 INIT 0: ON, 1: OFF
Configuration SW00048 SW00048,bit4 | SUP
Status SW00048, bit 5 STOP
SW00048, bit 6 | —
SWO00048, bit 7 Battery Alarm
SW00048, bit 8 to
SW00048, bit F Reserved by the system
Reserved by SW00049 SW00049, bit 0 to Reserved by the system

a Troubleshooting

12-11



12.2 Troubleshooting System Errors

12.2.4 System Register Configuration and Error Status

(2) System Error Status

System error status is stored in registers SW00050 to SW00060.

Name Register No. Description
0001H Watchdog timer timeout error
0041H ROM diagnosis error
0042H RAM diagnosis error
0043H CPU diagnosis error
0044H FPU diagnosis error
00EOH Address read exception error
32-bit Error Code SW00050 0100H Address write exception error
0120H FPU exception error
0180H Illegal general command error
01AOH Illegal slot command error
01EOH User break after command execution
0800H General FPU inhibited exception error
0820H Slot FPU inhibited exception error
SW00051 For system error analysis
32-bit SW00052 .
Error Addresses SW00053 For system error analysis
e N v P
Ladder Program SW00055 0000H: System 0002H: DWG.I 0005H: DWG.L
Type 0001H: DWG.A 0003H: DWG.H 0008H: Function
Ladder program parent drawing: FFFFH
Ladder Program Ladder program function: 8000H
Error Drawing SW00056 Ladder program child drawing: OO00H (HODO: Child drawing number)
Number Ladder program grandchild drawing: OOyyH (Hyy: Grandchild drawing number)
Motion program: FOOOH (HOO: Program number)
Ladder Program OT(})/(F;T }(;f gr\i]vgrf that calls :)lz)eolsa;ildg \p;,rggLram function in which an error occurred.
Function Calling SW00057 : : : : 0010H: Reserved by system.
Drawing Type 88835 g%g%{ ?l?lgcilii:r}adder program 0011H: Reserved bz s;stem.
Number of drawing that calls the ladder program function in which an error occurred.
Iﬁaﬂgﬁgﬁggﬁﬁ]m SW00058 . Child drawing: O0O00H (HOO: Child drawing number)
Drawing Numbgr Eﬁ;eég(g]ragll ggﬁFFFFH Grandchild drawing: OOyyH (Hyy: Grandchild drawing
number)
Ladder Program STEP number of the drawing that calls the ladder program function in which an error
Function Calling SW00059 occurred.
Drawing Number 0 when there is an error in the drawing.
S\g/&?(())g&alnd Reserved by the system
s;v\gggg%sto Name of Task Generating Error
S\)S\'/\O%?(())g&%nd Reserved by the system
SW00068 Year Generated
SW00069 Month Generated
Error Data SWO00070 | Day of Week Generated
SW00071 Day of Month Generated
SW00072 Hour Generated
SW00073 Minutes Generated
SW00074 Seconds Generated
SW00075 Milliseconds Generated (Not used)
sy\ggggggo Reserved by the system

12-12




12.2 Troubleshooting System Errors

(3 ) Ladder Program User Operation Error Status

[a] Ladder Program User Operation Error Status 1

[b]

12.2.4 System Register Configuration and Error Status

Name Register No. Description

DWG.A Error Count Error SW00080

Code SW00081

DWG.I Error Count Error SW00082

Code
SW00083 Operation error code:

DWG.H Error Count Error SW00084 See Ladder Program User Operation Error Codes 1.

Code SW00085
SW00086 Error code when an index error occurs:

Reserved by the system. See Ladder Program User Operation Error Codes 2.
SW00087

DWGL.L Error Count Error SW00088

Code SW00089

Ladder Program User Operation Error Status 2

Register No.
Name Remarks
DWG.A DWG.I DWG.H DWG.L
Error Count SW00110 | SW00126 | SWO00142 | SW00174
Error Code SW00111 | SW00127 | SW00143 | SW00175
, SW00112 | SWO00128 | SW00144 | Swooi76 | “Error Drawing Number >
Error A Register Parent drawing: FFFFH
SWO00113 | SW00129 | SW00145 | SWO00177 | Child drawing: CICI00H (HOIC: Child
Modification A SW00114 | SW00130 | SWO00146 | SW00178 | drawing number)
Register SWO00115 | SWO00131 | Swo00147 | Swo0179 | Grandchild drawing: DLlyyH (Hyy:
Grandchild drawi b
, SWO0I16 | SW00132 | Swoo1as | Swoorgo | Crandehild drawing number)
Error F Register Function: 8000H
SW00117 | SWO00133 | SW00149 | SWO00181 | Motion program:
Modification F SW00118 | SW00134 | SW00150 | SW00182 FOOOH (HOO: Program number)
Register SWO00119 | SWO00135 | SW00151 | SW00183 _ . .
<Function Calling Drawing Number>
Error Address SW00120 | SWO00136 | SWO0152 | SWO0184 | Nymber of the drawing that calls the func-
SWO00121 SW00137 SW00153 SWO00185 | tion in which an error occurred.
Error Drawing Number | SW00122 | SW00138 | SWO00154 | SW00186 ) )
Function Calli <Function Calling DWG Step Number>
unction L-alling SW00123 | SW00139 | SW00155 | SW00187 | Step number of the drawing that calls the
Drawing Number L .

: : function in which an error occurred.
Function Calling DWG | o\v50124 | swo0140 | Swo0156 | swooiss | O when there is an error in the parent
Step Number draw]ng.

Reserved by the SW00125 | SWO00141 | SW00157 | SW00189
system.

Error information for user operation errors in ladder programs is stored in registers SW00080 to SW00089 (Error Sta-
tus 1) and SW00110 to SW00189 (Error Status 2).

a Troubleshooting
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12.2 Troubleshooting System Errors

12.2.4 System Register Configuration and Error Status

[ c] Ladder Program User Operation Error Codes 1

Egg; Error Contents User* System Default Value
0001H | Integer operation - underflow Yes —32768 [-32768]
0002H | Integer operation - overflow Yes 32767 [32767]
0003H | Integer operation - division error Yes The A register remains the same.
Integer Op- | 0009H | Double-length integer operation - underflow Yes —2147483648 [-2147483648]
erations  ["000AH | Double-length integer operation - overflow Yes 2147483647 [2147483647]
000BH | Double-length integer operation - division error Yes The A register remains the same.
010xH Operation error drawing - integer operation No Default indicated above.
error (x =1 to B)
0010H | Integer storage - non-numeric error Yes Store not executed. [00000]
0011H | Integer storage - underflow Yes Store not executed. [-32768]
0012H | Integer storage - overflow Yes Store not executed. [+32767]
0021H | Real number storage - underflow Yes Store not executed. [-1.0E+38]
0022H | Real number storage - overflow Yes Store not executed. [1.0E+38]
0023H | Real number operation - division-by-zero error Yes Op eration. not execu.ted.
The F register remains the same.
0030H Real numbe.r operation - invalid operation No Operation not exceuted.
(non-numeric)
0031H | Real number operation - exponent underflow No 0.0
0032H | Real number operation - exponent overflow No Maximum value
Real 0033H Real n}lmber operation - division error (non- No Operation not executed.
Number numeric 0/0)
Operation | 0034H | Real number storage - exponent underflow No Stores 0.0.
0035H | Real number operation - stack error
Standard System Functions No Interrupt operation and output =
Real number operation errors 0.0
0040H: SQRT 0041H: SIN 0042H: COS 0043H: TAN
0040H " 0044H: ASIN 0045H: ACOS 0046H: ATAN 0047H: EXP
0048H: LN 0049H: LOG 004AH: DZA 004BH: DZB
to 004CH: LIM 004DH: PI 004EH: PD 004FH: PID
0059H 0050H: LAG 0051H: LLAG 0052H: FGN 0053H: IFGN
0054H: LAU 0055H: SLAU 0056H: REM 0057H: RCHK
0058H: BSRCH 0059H: SQRT

1000H or 2000H is added for an index error.

* Yes: Can be set to value other than system default from the user program.
No: The system default cannot be changed from the user program.

[d] Ladder Program User Operation Error Codes 2
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Error Code Error Contents User* System Default
o . Execute again with i, j = 0.
Integer - Real 1000H Index error within drawing No The i and j register remains the same.
Number E nwithii=0
Operations 2000H Index error within function No xec.ute agam .Wlt LI~
The i and j register remains the same.
Integer system functions Operation stopped and output = input.
No . .
0060H Index error The A register remains the same.
Integer to C06DH: PI D06DH: PD C0GFH: PID 0070H: LAG
Operation 0o77H
(@=12) 0O071H: LLAG 0072H: FGN 0073H: IFGN 0074H: LAU
0075H: SLAU 0076H: FGN 0077H: IFGN

*

No: The system default cannot be changed from the user program.




12.2 Troubleshooting System Errors

12.2.4 System Register Configuration and Error Status

(4) System Service Execution Status

[a] Data Trace Execution Status

Name Register No. Remarks
SW00090 to
Reserved by the system SW00097
Existence Of Data Trace Definition SW00098 Bits O,t,o 3= ,GrouP lto4 ..
Definition exists = 1, No definition = 0
Data Trace Execution Status SW00099 Bits 0 to 3 = Group 1 to 4

Trace stopped = 1, Trace executing = 0

[b] Latest Data Trace Record Numbers

Name Register No. Remarks
Data Trace Group 1 SW00100 Latest record number
Data Trace Group 2 SW00101 Latest record number
Data Trace Group 3 SW00102 Latest record number
Data Trace Group 4 SW00103 Latest record number

(5) Alarm Counter and Alarm Clear

Name Register No. Remarks
Number of Alarm Occurrences SW00190 Number of alarm occurrences
Number of Alarm Histories SW00191 Number of alarm histories
1: Clear alarm
Clear Alarm SW00192 2: Clear the number of alarm occurrences and alarm
histories

a Troubleshooting
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12.2 Troubleshooting System Errors

12.2.4 System Register Configuration and Error Status

12-16

(6) System I/O Error Status

[a] MP2100M Machine Controller

1/0O Error Status

Name Register No. Remarks
I/0 Error Count SW00200 Number of I/O error occurrences
Number of Input Errors SW00201 Number of input error occurrences
Input Error Address SW00202 t/)%d()iress of the latest input error IWOOOO register num-
er
Number of Output Errors SW00203 Number of output error occurrences
Output Error Address SW00204 Address of the latest output error (OWOOOO register
number)
SW00205
Reserved for the system SW00206 Not used.
SW00207
SW00208 to SW00215 | MP2100M Machine Controller error status
SW00216 to SW00223 | Reserved for the system

SW00224 to SW00228

SVB-01 Module error status

SW00229 to SW00239

Reserved for the system

SW00240 to SW00247

Error status of slot 1 of rack 2 *
(Depends on the mounted module and error code.)

SW00248 to SW00255

Error status of slot 2 of rack 2 *
(Depends on the mounted module and error code.)

SW00256 to SW00263

Error status of slot 3 of rack 2 *
(Depends on the mounted module and error code.)

SW00264 to SW00271

Error status of slot 4 of rack 2 *
(Depends on the mounted module and error code.)

SW00448 to SW00455

Error status of slot 9 of rack 4 *
(Depends on the mounted module and error code.)

* Racks 2 to 4 can be used only when using MP2100MEX.




12.2 Troubleshooting System Errors

[b] MP2200 Machine Controller

12.2.4 System Register Configuration and Error Status

Name Register No. Remarks
I/O Error Count SW00200 Number of I/O error occurrences
Number of Input Errors SW00201 Number of input error occurrences
Input Error Address SW00202 gd()iress of the latest input error IWOOOO register num-
er
Number of Output Errors SW00203 Number of output error occurrences
Output Error Address SW00204 Address of the latest output error (OWODO OO register
number)
SW00205
Reserved for the system SW00206 Not used.
SW00207
SW00208 to SW00215 | Not used.

I/O Error Status

SW00216 to SW00223

Reserved for the system

SW00224 to SW00228

Error status of slot 1 of rack 1
(Depends on the mounted module and error code.)

SW00229 to SW00239

Error status of slot 2 of rack 1
(Depends on the mounted module and error code.)

SW00240 to SW00247

Error status of slot 3 of rack 1
(Depends on the mounted module and error code.)

SW00248 to SW00255

Error status of slot 4 of rack 1
(Depends on the mounted module and error code.)

SW00496 to SW00503

Error status of slot 9 of rack 4 *
(Depends on the mounted module and error code.)

*

[c] MP2300 Machine Controller

Racks 2 to 4 can be used only when using EXIOIF.

Name Register No. Remarks
I/O Error Count SW00200 Number of I/O error occurrences
Number of Input Errors SW00201 Number of input error occurrences
Input Error Address SW00202 t/)\d()iress of the latest input error IWOOOO register num-
er
Number of Output Errors SW00203 Number of output error occurrences
Output Error Address SW00204 Address of the latest output error (OWOOOO register
number)
SW00205
Reserved for the system SW00206 Not used.
SW00207

I/O Error Status

SW00208 to SW00215

Slot 0 error status
(Depends on the mounted module and error code)

SW00216 to SW00223

Reserved for the system

SW00224 to SW00231

Slot 1 error status
(Depends on the mounted module and error code.)

SW00232 to SW00239

Slot 2 error status
(Depends on the mounted module and error code.)

SW00240 to SW00247

Slot 3 error status
(Depends on the mounted module and error code.)

a Troubleshooting
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12.2 Troubleshooting System Errors

12.2.4 System Register Configuration and Error Status

(7) Details on I/O Error Status

When a system I/O error occurs, the error status will be written in the system register.

[a] Modules Whose I/O Error Status Are Written in the System Register

The table below shows whether the I/O error status of each module is written in the system register or not.

Classification Module Name Vo Error Status is Remarks
Written or Not
CPU Module CPU-01 No Not equipped with external I/O interface
Votion Module SVA-01 No E;(e) :I}IIIZ trir:)(:lr.litoring parameter to obtain error
SVB-01 Yes
217IF-01 No No I/0
Communication Module 2181F-01 No Nolo
2601F-01 Yes
2611F-01 Yes
LIO-01 Yes
I/O Module LIO-02 Yes
LIO-04 Yes
Expansion IF Module EXIOIF No

[ b] MP2300 Machine Controller Basic Module Error Status

The registers allocated for each error status when an /0O Module (LIO-01/02), SVB-01 Module, and Communication
Module (2601F-01) are mounted in slots 1, 2, and 3 of the MP2300 Machine Controller respectively are described

below.
Name Register No. Remarks
Slot 0 Error Status S;V\Sgég? Sto (Depends on the mounted module and error code.)
Reserved by the system sgvvggg;g;o (Depends on the mounted module and error code.)
Slot 1 Error Status S;vaggii lt ° (Depends on the mounted module and error code.)
Slot 2 Error Status S;V\Sgé;ggto (Depends on the mounted module and error code.)
Slot 3 Error Status S;V\Sgé;g;o (Depends on the mounted module and error code.)
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12.2 Troubleshooting System Errors

12.2.4 System Register Configuration and Error Status

B Register Allocation Details: Slot 0 (Reserved for Basic Module)

(Bit No.)
SW00208
SW00209
SW00210
SW00211
SW00212
SW00213

SW00214

SW00215

(Bit No.)

SW00224
SW00225

SW00226

SW00227

SW00228

SW00229

SW00230

SW00231

B eeeissesisssaseesisssasessassssanseasess P 0
Error code (I/O error = 2) Subslot No. (= 2)
Error code (Station error = 1) Subslot No. (= 3)
[ st#1s | e st#2 | st#1 | Notused |
| Notused | sT#30 | = e | st#17 | st#ie |
MNotwsed | woi [Notused |
MNotwsed | woi [Notused |
MNotwsed | o [ Notused |
MNotwsed | o [Notused |
M |I0-01/LIO-02 Module Error Status (Slot 1)
E e B 7 eereeereerseeeesseessenssessaeessaanees 0
Error code (I/O error = 2) Subslot No. (= 1)
Error code (I/O error = 2) Subslot No. (= 2)
[ st15 | e st#2 | ST#1 | Notused |
MNotwsed | o Notused |
MNotwsed | v Notused |
[Notwsed | v Notused |
MNotwsed | o Notused |
MNotwsed | o Notused |

B Troubleshooting
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12.2 Troubleshooting System Errors

12.2.4 System Register Configuration and Error Status

12-20

B SVB-01 Module Error Status (Slot 2)

L T P 0
SW00232 | Error code (Station error = 1) | Subslot No. (= 1)
SW00233 | ST#I5 | e | st#2 | st | Notused
SW00234 | Notused | ST#30 | oo | st#17 | staie
SW00235 | Notused | e | Not used
SW00236 | Notused | e | Not used
SW00237 | Notused | e | Not used
SW00238 | Notused | e | Not used
SW00239 | Notused | e | Not used

B 260IF-01 Module Error Status (Slot 3)

S T s P O 0
SW00240 | Error code (Station error = 1) | Subslot No. (= 2)

SW00241 | ST#15 | e [ st
SWo0242 | sT#31 | e | sT#16
SW00243 | sT#a7 | e | sT#32
SW00244 | sT#e3 | e | sTH4s

<Error Status Details>

Iltem Code Description
0 Normal communication
STin 1 Communication error at the station n (n = local station

number in slave mode)




12.2 Troubleshooting System Errors

(8) Module Information

[a] MP2100M Machine Controller

12.2.4 System Register Configuration and Error Status

Name Register No. Description
SW00800 MP2100M ID (C181H)
SW00801 Reserved by the system
SW00802 CPU Software version (BCD)
Number of subslots
SW00803 (Version 2.45 or before: 0004H, Version 2.46 or later:
0007H)
SW00804 CPU Function Module ID (C110H)
CPU Information SW00805 CPU Function Module status
SW00806 1/0 Function Module ID (8070H)
SW00807 1/0 Function Module status
SW00808 SVB Function Module ID (9112H)
SW00809 SVB Function Module status
SW00810 SVR Function Module ID (9210H)
SWO00811 SVR Function Module status
SW00812 to SW00815 Reserved by the system
SWO00816 SVB-01 (9195H)
SW00817 Hardware version (BCD)
SWO00818 SVB-01 Software version (BCD)
SVB-01 Information SWO00819 Number of subslots (0001H)
SW00820 SVB-01 Function Module ID (9115H)
SW00821 SVB-01 Function Module status
SW00822 to SW00823 Reserved by the system
SW00824 EXIOIF (808FH)
SW00825 Hardware version (BCD)
SW00826 Reserved by the system
EXIOIF Information SW00827 Number of subslots (0001H)
SW00828 EXIOIF Function Module ID (800FH)
SW00829 EXIOIF Function Module status
SW00830 to SW00831 Reserved by the system
SW00832 Module ID
SW00833 Hardware version (BCD)
SW00834 Software version (BCD)
Rack 2, Slot 1 SW00835 Number of subslots
Information SW00836 Subslot 1 Function Module ID
SW00837 Subslot 1 Function Module status
SW00838 Subslot 2 Function Module ID
SW00839 Subslot 2 Function Module status
E?g:‘mzét;':t 2 SW00840 to SW00847 | Same as above
E?g:‘mzéti':t 3 SW00848 to SW00855 | Same as above
E?g:‘mzéti':t 4 SW00856 to SW00863 | Same as above
E?g:‘mzéti':t 5 SW00864 to SW00871 | Same as above
E?g:‘mzéti':t 6 SWO00872 to SW00879 | Same as above
E?g:‘mzéti':t ’ SW00880 to SW00887 | Same as above

a Troubleshooting
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12.2 Troubleshooting System Errors

12.2.4 System Register Configuration and Error Status

12-22

Name Register No. Description

Rack 2, Slot 8 SWO00888 to SW00895 | Same as above

Information

Rack 2, Slot 9 SW00896 to SW00903 | Same as above

Information
SW00904 Module ID
SW00905 Hardware version (BCD)
SW00906 Software version (BCD)

Rack 3, Slot 1 SW00907 Number of subslots

Information SW00908 Subslot 1 Function Module ID
SW00909 Subslot 1 Function Module status
SW00910 Subslot 2 Function Module ID
SW00911 Subslot 2 Function Module status

Rack 3, Slot 2 SW00912 to SW00919 | Same as above

Information

Rack 3, Slot 3 SW00920 to SW00927 | Same as above

Information

Rack 3, Slot 4 SW00928 to SW00935 | Same as above

Information

Rack 3, Slot 5 SW00936 to SW00943 | Same as above

Information

Rack 3, Slot 6 SW00944 to SW00951 | Same as above

Information

Rack 3, Slot 7 SW00952 to SW00959 | Same as above

Information

Rack 3, Slot 8 SW00960 to SW00967 | Same as above

Information

Rack 3, Slot 9 SWO00968 to SW00975 | Same as above

Information
SW00976 Module ID
SW00977 Hardware version (BCD)
SW00978 Software version (BCD)

Rack 4, Slot 1 SW00979 Number of subslots

Information SW00980 Subslot 1 Function Module ID
SW00981 Subslot 1 Function Module status
SW00982 Subslot 2 Function Module ID
SW00983 Subslot 2 Function Module status

Rack 4, Slot 2 SW00984 to SW00991 | Same as above

Information

Rack 4, Slot 3 SW00992 to SW00999 | Same as above

Information

Rack 4, Slot 4 SWO01000 to SW01007 | Same as above

Information

Rack 4, Slot 5 SWO01008 to SW01015 | Same as above

Information

Rack 4, Slot 6 SWO01016 to SW01023 | Same as above

Information

Rack 4, Slot 7 SW01024 to SW01031 | Same as above

Information

Rack 4, Slot 8 SW01032 to SW01039 | Same as above

Information

Rack 4, Slot 9 SWO01040 to SW01047 | Same as above

Information

+ Information of EXIOIF and Racks 2 through 4 is available only when MP2100MEX is used.




12.2 Troubleshooting System Errors

[b] MP2200 Machine Controller

12.2.4 System Register Configuration and Error Status

B Troubleshooting

Name Register No. Description
CPU-01: (C280H)
SW00800 Module ID CPU-02: (C281H)
SW00801 Reserved by the system
SW00802 CPU Software version (BCD)
CPU-01: (0002H)
SW00803 Number of subslots CPU-02: (0004H)
SW00804 CPU Function Module ID (C210H)
CPU Information SW00805 CPU Function Module status
SW00806 SVR Function Module ID (9210H)
SW00807 SVR Function Module status
SW00808 CPU-02: CARD Function Module ID (8170H)
SW00809 CPU-02: CARD Function Module status CPU-01:
Reserved by the sys-
SW00810 CPU-02: USB Function Module ID (8F20H) tem
SW00811 CPU-02: USB Function Module status
SW00812 to SW00815 | Reserved by the system
SW00816 Module ID
SW00817 Hardware version (BCD)
SW00818 Software version (BCD)
Rack 1, Slot 1 SW00819 Number of subslots
Information SW00820 Subslot 1 Function Module TD
SW00821 Subslot 1 Function Module status
SW00822 Subslot 2 Function Module ID
SW00823 Subslot 2 Function Module status
E?g:‘mgti':t 2 SW00824 to SW00831 | Same as above
E?g:‘mgti':t 3 SW00832 to SW00839 | Same as above
E?g:‘mgti':t 4 SW00840 to SW00847 | Same as above
E?g:‘mgti':t 5 SW00848 to SW00855 | Same as above
E?g:‘mgti'r?t 6 SW00856 to SW00863 | Same as above
E?g:‘mgti'r?t 7 SW00864 to SW00871 | Same as above
E?g:‘mgti'r?t 8 SW00872 to SW00879 | Same as above
SW00880 Module ID
SW00881 Hardware version (BCD)
SW00882 Software version (BCD)
Rack 2, Slot 1 SW00883 Number of subslots
Information SW00884 Subslot 1 Function Module ID
SW00885 Subslot 1 Function Module status
SW00886 Subslot 2 Function Module ID
SW00887 Subslot 2 Function Module status
E\?gfmza’tilr?t 2 SW00888 to SW00895 | Same as above
E‘?gfmza'tf)'r?t 3 SW00896 to SW00903 | Same as above
E?g:‘mi'ti'r?t 4 SW00904 to SW00911 | Same as above
E?g:‘mza'ti'r?t S SW00912 to SW00919 | Same as above
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12.2 Troubleshooting System Errors

12.2.4 System Register Configuration and Error Status

Name Register No. Description

Rack 2, Slot 6 SW00920 to SW00927 | Same as above

Information

Rack 2, Slot 7 SW00928 to SW00935 | Same as above

Information

Rack 2, Slot 8 SW00936 to SW00943 | Same as above

Information

Rack 2, Slot 9 SW00944 to SW00951 | Same as above

Information
SW00952 Module ID
SW00953 Hardware version (BCD)
SW00954 Software version (BCD)

Rack 3, Slot 1 SW00955 Number of subslots

Information SW00956 Subslot 1 Function Module ID
SW00957 Subslot 1 Function Module status
SW00958 Subslot 2 Function Module ID
SW00959 Subslot 2 Function Module status

Rack 3, Slot 2 SW00960 to SW00967 | Same as above

Information

Rack 3, Slot 3 SW00968 to SW00975 | Same as above

Information

Rack 3, Slot 4 SW00976 to SW00983 | Same as above

Information

Rack 3, Slot 5 SW00984 to SW00991 | Same as above

Information

Rack 3, Slot 6 SW00992 to SW00999 | Same as above

Information

Rack 3, Slot 7 SW01000 to SW01007 | Same as above

Information

Rack 3, Slot 8 SWO01008 to SW01015 | Same as above

Information

Rack 3, Slot 9 SWO01016 to SW01023 | Same as above

Information
SW01024 Module ID
SW01025 Hardware version (BCD)
SW01026 Software version (BCD)

Rack 4, Slot 1 SW01027 Number of subslots

Information SW01028 Subslot 1 Function Module 1D
SW01029 Subslot 1 Function Module status
SW01030 Subslot 2 Function Module ID
SW01031 Subslot 2 Function Module status

Rack 4, Slot 2 SW01032 to SW01039 | Same as above

Information

Rack 4, Slot 3 SW01040 to SW01047 | Same as above

Information

Rack 4, Slot 4 SW01048 to SW01055 | Same as above

Information

Rack 4, Slot 5 SW01056 to SW01063 | Same as above

Information

Rack 4, Slot 6 SW01064 to SW01071 | Same as above

Information

Rack 4, Slot 7 SW01072 to SW01079 | Same as above

Information

Rack 4, Slot 8 SW01080 to SW01087 | Same as above

Information

Rack 4, Slot 9 SWO01088 to SW01095 | Same as above

Information

+ Information of Racks 2 through 4 are available only when EXIOIF is used.
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12.2 Troubleshooting System Errors

[c] MP2300 Machine Controller

12.2.4 System Register Configuration and Error Status

Name Register No. Description
SW00800 Basic Module (C380H)
SW00801 Reserved by the system
SW00802 CPU Software version (BCD)
SW00803 Number of subslots (0004H)
SW00804 CPU Function Module ID (C310H)
SW00805 CPU Function Module status
SW00806 I/0 Function Module ID (8070H)
SW00807 I/O Function Module status
Module SW00808 SVB Function Module ID (9113H)
Information SW00809 SVB Function Module status
SW00810 SVR Function Module ID (9210H)
SW00811 SVR Function Module status
SWO00812 to SW00815 Reserved by the system
SWO00816 to SW00823 Slot 1 Information
SW00824 to SW00831 Slot 2 Information
SW00832 to SW00839 Slot 3 Information
SW01008 to SW01015 | Reserved by the system (Slot 26)

[d] SVA-01 Module Information

* Module ID = 9093H

* SVA Function Module ID = 9013H
9093H will be written as Module ID, and 9013H as Function Module ID in the SVA-01 Module mounted slot descrip-

tion.

For example, when an SVA-01 Module is mounted in Slot 1 of Rack 1,

SW00816 = 9093H
SW00820 = 9013H

a Troubleshooting
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12.2 Troubleshooting System Errors

12.2.4 System Register Configuration and Error Status

12-26

(9) Motion Program Execution Information

Motion Program Alarm

Main Pro-

System | gram No. IFf’“’g“’"t’,“ Parallel 0 | Parallel 1 | Parallel 2 | Parallel 3 | Parallel 4 | Parallel 5 | Parallel 6 | Parallel 7
. nrormation

Work n Offset * Offset Offset Offset Offset Offset Offset Offset

. Used by Work

Execution +4 +7 +10 +13 +16 +19 +22 +25
SW03264

1 SW3200 | ° o Woszpg | SWO3268 | SW03271| SW03274 | SW03277 | SW03280 | SW03283 | SW03286 | SW03289
SW03322

2 SW3201 | ° " Wos37g | SWO3326 | SW03329 | SW03332| SW03335 | SW03338 | SW03341 | SW03344 | SW03347
SW03380

3 SW3202 | ° o4z | SWO03384 | SW03387 | SW03390 | SW03393 | SW03396 | SW03399 | SW03402 | SW03405
SW03438

4 SW3203 | ° " Wosags | SW03442 | SW03445 | SW03448 | SW03451 | SW03454 | SW03457 | SW03460 | SW03463
SW03496

5 SW3204 | ° ' Wossss | SWO3500 | SW03503 | SW03506 | SW03509 | SW03512 | SW03515| SW03518 | SW03521
SW03554

6 SW3205 | ° " Woserq | SWO3558 | SW03561 | SW03564 | SW03567 | SW03570 | SW03573 | SW03576 | SW03579
SW03612

7 SW3206 | ° " Woseso | SWO3616 [ SW03619 | SW03622 | SW06325 | SW03628 | SW03631| SW03634 | SW03637
SW03670

8 SW3207 | 7 " wos7p7 | SWO3674 | SW03677 | SW03680 | SWO03683 | SW03686 | SW03689 | SW03692 | SW03695
SW03728

9 SW3208 | 7 " Wwos7ss | SW03732 [ SW03735| SW03738 | SW03741 | SW03744 | SW03747 | SW03750 | SW03753
SW03786

10 SW3209 | © " Woagas | SWO3790 | SW03793 | SW03796 | SW03799 | SW03802 | SW03805 | SWO3808 | SW03811
SW03844

11 SW3210 | 7 " Woso0; | SWO3848 | SWO38S1| SWO3854 | SW03857 | SW03860 | SW03863 | SW03866 | SW03869
SW03902

12 SW32IL | ° W05 | SWO3906 | SW03909 | SW03912 | SW03915 | SW03918 | SW03921 | SW03924 | SW03927
SW03960

13 SW3212 | ° " Woaop | SW03964 | SW03967 | SW03970 | SW03973 | SW03976 | SW03979 | SW03982 | SW03985
SW04018

14 SW3213 | ° " Woao7s | SW04022 | SW04025 | SW04028 | SWO04031 | SW04034 | SW04037 | SW04040 | SW04043
SW04076

15 SW3214 | ° " Woa133 | SWO4080 | SW04083 | SW04086 | SWO4089 | SW04092 | SW04095 | SW04098 | SW04101
SW04134

16 SW3215 | ° “cwoaror | SWO4138 | SW04141| SW04144 | SW04147 | SW04150 | SW04153 | SW04156 | SW04159

Offset: Offset value from the first register number of Program Information Used by Work




12.3 Motion Program Alarms

12.3.1 Motion Program Alarm Configuration

12.3 Motion Program Alarms

If the result of investigation using 12.1.2 MP2000 Series Machine Controller Error Check Flowchart on page 12-3
indicates that a motion program alarm has occurred, use the alarm code to determine the cause of the error.

12.3.1 Motion Program Alarm Configuration

Motion program alarms stored in the alarm output register (default: SW03268) are displayed as shown in the following
diagram.

Bit 15 Bit 12 Bit8 Bit7 Bit 0
T T T

Alarm axis information (1 to 16) [ Alarm code (Axis alarm when bit 7 turns ON.)
1 1 1

+ Refer to the relevant Machine Controller user’s manual for information on finding the alarm output register.

12.3.2 Motion Program Alarm Code List

The motion program alarm codes are listed in the following table.
+ When displaying these on the register list, set the view mode to hexadecimal.

Alarm Code Description Correction
0 No alarm
10h Complete circle specified for radius designation
11h Interpolation feed speed exceeded
12h Interpolation feed speed not specified
13h Range exceeded after acceleration/deceleration speed parameter conversion
14h LONG_MAX exceeded for circular arc length
15h No vertical specification for circular plane designation
16h No horizontal specification for circular plane designation
17h Specified axes exceeded
18h Specified number of turns exceeded
Program -

alarms 19h LONG_MAX exceeded for radius
1Bh Emergency stop in progress
1Ch LONG_MAX exceeded for linear interpolation block moving amount
1Dh FMX not defined Check the specifica-
1Eh Address T out of range tions for the instruc-
1Fh Address P out of range tion that was being

executed in the motion
20h REG data error program when the
21h Function Work duplica'tion (Function work in second PFORK column was glarm occurred f’iCCOTd-
used at a different nesting level.) ing to the meaning of
22h Indirect register designation range error the alarm code.
23h Overflow when converting reference unit
80h During use of logical axis prohibited
81h Specifications exceeding POSMAX made for infinite length axis designation
82h LONG_MAX exceeded for axis moving distance
84h Motion command duplication
85h Motion command response duplication
Axis 87h VEL setting data out of range
alarms* 88h INP setting data out of range

89h ACC/SCC/DCC setting data out of range
8Ah T reference for MVT instruction is 0
8Bh Instruction designated that cannot be executed for the Motion Module model
8Ch Prohibition command executed when pulse distribution was not completed
8Dh Motion command error end status

*  The axis number is stored in bits 8 to 12 for axis alarms.

a Troubleshooting
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12.4.1 Overview of Motion Errors

12.4 Troubleshooting Motion Errors

This section explains the details and corrective actions for errors that occur in motion control functions.

12.4.1 Overview of Motion Errors

Motion errors in the MP2000-series Machine Controller include axis alarms detected for individual SERVOPACKSs.
The failure location can be determined and appropriate corrections can be taken simply by checking the contents of the
Warning (ILOO02) and Alarm (ILOO04) monitoring parameters.

The motion alarms for the SVA-01 Module are shown below.

] Warning (ILOO02) Bit 1: Set Parameter Error
Bit 2: Fixed Parameter Error

.

Parameter Number when Range Over is
Generated (IWEOO01)

Bit 0: Excessive Deviation
Bit 3: Servo Driver Error
Bit 4: Motion Command Set Error

— Alarm (ILOO04) Bit 0: Servo Driver Error
Bit 1: Positive Direction Overtravel

Bit 2: Negative Direction Overtravel

Bit 3: Positive Direction Software Limit
Bit 4: Negative Direction Software Limit
Bit 5: Servo OFF

Bit 6: Positioning Time Over

Bit 8: Excessive Speed

Bit 9: Excessive Deviation

Bit D: Zero Point Unsetting

Bit 13: Excessive ABS Encoder Rotations
Bit 14: PG Disconnection Error

Bit 15: ABS Total Rev. Receive Error
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12.4.2 Axis Alarm Details and Corrections

The following tables show the details of the axis alarms (ILOCI04).

(1) Bit0: Servo Driver Error

Detection Timing

» SERVOPACK alarms are continuously monitored by the alarm management section.

Processing when
Alarm Occurs

* The current command will be aborted.
If a SERVOPACK error is detected during execution of a POSING command, the positioning will be
aborted and the axis will decelerate to a stop.

* The Command Error Completed Status in the Motion Command Status IWO09,bit 3) will turn ON.

Error and Cause

One of the following is possible.
* An alarm is occurring in the SERVOPACK.
* SVALM signal (pin No. 17 of CN1/2) is incorrectly connected.
* The 24-V power is not being supplied.

Correction

* Confirm the SERVOPACK alarm and remove the cause.

* Check the SVALM signal connection to see if it is correctly made.
* Check the 24-V input.

* Reset the alarm.

(2) Bit 1: Positive Direction Overtravel and Bit 2: Negative Direction Overtravel

Detection Timing

* Overtravel is continuously monitored by the position management section during execution of a motion
command.
* Overtravel is detected when the overtravel signal in the direction of movement turns OFF.

Processing when
Alarm Occurs

* The SERVOPACK performs stop processing.
The stop method and processing after stopping depends on the SERVOPACK parameter settings.

» The Command Error Completed Status in the Motion Command Status (IWO09, bit 3) will turn ON.

» Machine Controller Processing
The command is canceled and the axis decelerates to a stop. Follow-up processing (each scan the current
position of the machine is adjusted to the reference position) is executed.

Error and Cause

One of the following is possible.
* A move command that exceeded the travel limit of the machine was executed as follows:
A user program command exceeded the travel limit.
The software limit was exceeded in manual operation.
* Overtravel signal malfunction.

Correction

* Check the following.
Check the overtravel signal.
Check the program or manual operation.
* Then, after clearing the motion command code and resetting the alarm, use a return operation to eliminate
the overtravel status. (Commands in the overtravel direction will be disabled and an alarm will occur again
if one is executed.)

v ¢+ For a vertical axis, the following should be set at the SERVOPACK to avoid dropping and vibration at the
overtravel limit.
» An emergency deceleration to a stop
» Zero clamp status after the deceleration to a stop

B Troubleshooting
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(3) Bit 3: Positive Direction Software Limit and Bit 4: Negative Direction Software Limit

Detection Timing

* Enabled when using a motion command and detected by the position management section.
* The software limits are valid after a ZRET or ZSET command has been completed.

Processing when
Alarm Occurs

* The axis decelerates to a stop at the software limit.
* The Command Error Completed Status in the Motion Command Status (IWOE09, bit 3) will turn ON.

Error and Cause

* A move command that exceeded a software limit of the machine was executed as follows:

A user program command exceeded the software limit.
The software limit was exceeded in manual operation.

Correction

* Check the program or manual operation.

* Then, after clearing the motion command code and resetting the alarm, use a return operation to eliminate
the software limit status. (Commands in the direction of the software limit will be disabled and an alarm
will occur again if one is executed.)

(4) Bit5: Servo OFF

Detection Timing

» Servo OFF status is detected when a move command is executed.

Processing when
Alarm Occurs

* The specified movement command will not be executed.
* The Command Error Completed Status in the Motion Command Status (IWOO09, bit 3) will turn ON.

Error and Cause

* A move command (commands for positioning, external positioning, STEP operation, JOG operation, etc.)
was executed when the SERVOPACK was Servo OFF status.

Correction

* After clearing the motion command and resetting the alarm, turn the SERVOPACK to the Servo ON sta-
tus.

(5) Bit6: Positioning Time Over

Detection Timing

* Positioning was not completed within the time specified in OWODO26 (Positioning Completion Check
Time) after completing pulse distribution.

Processing when
Alarm Occurs

* The current command was ended forcibly.
* The Command Error Completed Status in the Motion Command Status (IWE0,9 bit 3) will turn ON.

Error and Cause

One of the following is possible.
« The position loop gain and speed loop gain are not set correctly, creating poor response. Or, there is oscil-
lation.
* The Positioning Completion Check Time (OWO26) is too short.
* The capacity of the motor is insufficient for the machine load.
 Connections are not correct between the SERVOPACK and the motor.

Correction

Check the following.

* Check the SERVOPACK gain parameters.

 Check connections between the SERVOPACK and the motor.
« Check the motor capacity.

* Check the Positioning Completion Check Time (OWO26).

+ The above check is not performed if the Positioning Completion Check Time (OWODO26) is set to 0.

(6) Bit8: Excessive Speed

Detection Timing

* When the electronic gear is used and a move command is executed.

Processing when
Alarm Occurs

» The move command is not executed.
* The Command Error Completed Status in the Motion Command Status (IWEOE09, bit 3) will turn ON.

Error and Cause

* The speed (movement output for one scan in case of interpolation) exceeds the upper limit.

Correction

* Check the settings for speed reference, interpolation command movement per scan, and speed compensa-
tion.
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(7) Bit9: Excessive Deviation

Detection Timing

* Always, except during speed control and torque control

Processing when
Alarm Occurs

* The move command is not executed.
* The Command Error Completed Status in the Motion Command Status (IWO09, bit 3) will turn ON.

Error and Cause

One of the following is possible.
* The position loop gain and speed loop gain are not set correctly, creating poor response.
* The Error Count Alarm Detection (OLO22) is too small.
* The capacity of the motor is insufficient for the machine load.
* SERVOPACK failure

Correction

Check the following and correct the problem. If the problem persists, contact the maintenance department.
* Check the position loop gain and speed loop gain.
* Check the Error Count Alarm Detection (OLOO22).
* Check the motor capacity.

+ The above check is not performed if the Error Count Alarm Detection (OLOO22) is set to 0.

(8) BitD: Zero Point Unsetting

Detection Timing

* Enabled only when an absolute encoder is used for an infinite length axis and detected when the next com-
mand is set in the Motion Command (OWOO08).
Commands: Positioning, External Positioning, Interpolation, Interpolation with position detection
function, Phase reference

Processing when
Alarm Occurs

* The set command will not be executed.
* The Command Error Completed Status in the Motion Command Status (IWOD09, bit 3) will turn ON.

Error and Cause

» A move command was set without executing the ZSET command (IWODOOC, bit 5 is OFF).

Correction

* After clearing the motion command and resetting the alarm, execute a Zero Point Setting operation.

(9) Bit13: Excessive ABS (Absolute) Encoder Rotations

Detection Timing

* Enabled only when an absolute encoder is used for a finite length axis, and the electronic gear is used.
Detected by the position management section when power is turned ON.

Processing when
Alarm Occurs

* The absolute position information read from the absolute encoder when the SEN signal turned ON is
ignored.

Error and Cause

* An operation error occurred when the absolute position information read from the absolute encoder is con-
verted from pulses to reference units at power ON.

Correction

* Check the gear ratio, number of encoder pulses for other motion fixed parameters.

( 10 )Bit 14: PG Disconnection Error

Detection Timing

* Any time

Processing when
Alarm Occurs

* The command in execution is forcibly terminated.
* The Command Error Completed Status in the Motion Command Status (IWO09, bit 3) will turn ON.

Error and Cause

One of the following is possible.
* Any of the following pulse input signals are incorrectly connected or disconnected.
PA (pin No. 3), PAL (pin No. 4), PB (pin No. 23), PBL (pin No. 24)
» The SERVOPACK control power supply is OFF.

Correction

* Check the pulse input signal connections to see if they are correctly connected.

* Check the SERVOPACK control power supply.

a Troubleshooting
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12.4.3 Analog Servo Alarm List

The Servo Driver Error Flag (ILOO04, bit 0) turns ON when an alarm has occurred in a SERVOPACK connected to

the SVA-01 Module.

The content of the alarm can be confirmed by connecting a Digital Operator to the SERVOPACK.
The following tables show the alarms that can occur in the SGDA, SGDB, SGDM, SGDH, SGDS, SGDV, and SGD7S

SERVOPACKSs.

(1) Alarm List for the SGDA, SGDB, SGDM, and SGDH SERVOPACKSs

+ O: Alarm displayed
x: No alarm displayed

IDA;Isa;)rIr:y Alarm Name Alarm Content SGDA | SGDB | SGDM | SGDH
Absolute Value Absolute data cannot be received or the received abso-
@) @) X X
A0 Data Error lute data is invalid.
A.02 | Parameter Corrupted A parameter checksum error was detected. ©) O O O
A03 Main Circuit Detector There was an error in the power circuit's detection % % o o
Error data.
A04 Parameter Setting A parameter value setting exceeded the allowed set- 0 o) o) 0
Error ting range.
A05 Combination Error The motoir and SERVOPACK capacity settings are « « o) 0
incompatible.
An invalid Divider Setting (Pn212) was set (between
increments) or the setting exceeds the connected X X ©) X
Encoder' lution.
A.09 Divider Setting Error feo er? resorution
When a linear motor is connected, the setting exceeds
the maximum dividing ratio (Pn281), which was cal- X X O X
culated from the linear motor's maximum speed.
AOA Er?coder Type A serial encoder has been mounted that is not sup- % % 0 %
Mismatch ported by the X-II.
A10 Overcu.rrent or There was an overcurrent in the power transistor. o) o) o) 0O
Heat Sink Overheat The heat sink overheated (SGDM).
A.30 Regeneration Error Aqterror occurred in the regeneration processing cir- o) o) o) 0
cuit.
A31 Position Error Pulse T.he. position error pulses exceeded the “Overflow o o % %
Overflow limit set in the parameters.
A32 Regeneration Th<? regenerati\{e energy exceeds the regenerative % % 0 0
Overload resistor's capacity.
Main Circuit Wiring The power supply method used to supply the main cir-
A33 . o X x ©) O
Error cuit does not match the setting in parameter Pn001.
A40 Overvoltage The power supply voltage to the main circuit is exces- o) o) o) 0O
sively high.
A1 Undervoltage 1The power supply voltage to the main circuit is too % % 0 0
ow.
A.51 Overspeed The motor's speed is too high. O O O )
A.70 Overload The torque exceeded the rated torque (high or low o) % % %
load).
A71 Overload (High Load) The torque significantly exceeded the rated torque for % o) 0 0O
several seconds to several dozen seconds.
AT2 Overload (Low Load) The mqtor is operating continuously at a torque % e} Ie) 0]
exceeding the rated torque.
A73 DB Overload During dynamic bre?klng operatllon, the rotating energy « % o o
exceeds the DB resistor's capacity.
A74 Inrush Resistance Over- | The main circuit power supply was turned OFF and % % o o
load ON repeatedly.
A.7A | Heat Sink Overheat The SERVOPACK s heat sink overheated. X X o o
A80 Absolute Encoder The “Numb.er .of Pulses per Absolute Encoder Rota- o) o) % %
Error tion” value is incorrect.
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Lﬁls?;:y Alarm Name Alarm Content SGDA | SGDB | SGDM | SGDH
A81 Absolute Encoder The encoder power supplies are all down and the posi- o o o o)
Backup Error tion data was cleared.
A82 Absolute Encoder A checksum error was detected in the encoder's mem- o o 0 o)
Checksum Error ory.
A83 Absolute Encoder The voltage is too low in the absolute encoder's o o o o)
Battery Error backup battery.
Absolute Encoder . - .
A.84 Data Error The received absolute data is invalid. O O O @)
A85 Absolute Encoder The encoder was rotating at high-speed when the o o 0 o)
Overspeed power was turned ON.
A.86 Encoder Overheat The encoder's internal temperature is too high. X
AA1 Heat Sink Overheat The SERVOPACK ’s heat sink overheated. X O X X
Speed Reference
Abi A/D Error _ There is an error in the speed reference input's A/D o o o o
(Reference mechanism | converter.
read error)
Ab2 Torque Reference There is an error in the torque reference input's A/D % % 0 o
A/D Error converter.
Ab3 Current Sensor Error There is an error ip th.e current sensor system or a % % 0O 0O
motor power line is disconnected.
A.bF System Alarm A SERVOPACK system alarm occurred. X X O O
A.cl Servo Run-away The Servomotor was overrunning. @) O O )
Ac2 Encoder Phase Error An error occurred in the phase of the encoder's phase- o) 0 % %
Detected A, phase-B, or phase-C output.
Encoder Phase-A or -B
A.c3 B The encoder's phase-A or phase-B is disconnected. ©) @) X X
roken
Encoder Phase-C
A.c4 Broken The encoder's phase-C is disconnected. O O X X
Encoder Clear Error The absol der' It 1d not b
Ac8 Multiturn Limit Setting e abso qte encoder's multiturn count could not be % « o 0o
E cleared or it could not be set properly.
rror
AcY Encoder Communication could not be established between the % % 0 o
) Communication Error Encoder and SERVOPACK.
Encoder Parameter
A.cA Error The Encoder's parameters are corrupted. X X O O
Ach Encoder Echoback The contents of communication with the encoder are % % o o
Error incorrect.
Multiturn Limit The Encoder and SERVOPACK Multiturn Limit Val-
A.cc ) X X O O
Mismatch ues do not agree.
Ado Excessive Position The position error pulses exceeded the setting in % « o o)
Error parameter Pn505.
Application Module
AET | Detection of the Application Module failed. x X X o
Broken Phase in
A.F1 Power Line One phase is open in the main power supply. X O O O
AF3 Power Loss Alarm There was a power interruption of more than 1 cycle in ) 0 « %
the AC power supply.
AF5 Motor Wire };OWGL ish nostgf{ivnzg) ;i;gi;d to tbe ie;voglotor (e)\I/\]en . y y o y
AF6 Disconnection though the received the Servo ret-
erence.
PFO0 | gt opartor | et cold e el b e | [ [ 01O
Communication Error ) -~ Pigital Vperator ai
CPFO1 due to a CPU Error or other problem. X X © ©
A99 No error display Indicates normal operating status. X X
A—— No error display Indicates normal operating status. X X O O
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(2) Alarm List for the SGDS, SGDV, and SGD7S SERVOPACKSs

+ O: Alarm displayed
x: No alarm displayed

Code Alarm Name Alarm Content SGDS | SGDV | SGD7S
There is an error in the parameter data in the SER-
Parameter Checksum Error
A.020 VOPACK. O O O
There is an error in the parameter data format in the
Parameter Format Error
A.021 SERVOPACK. © © ©
There is an error in the parameter data in the SER-
System Checksum Error
A.022 V% VOPACK. ©) O O
There is an error in the parameter data in the SER-
Parameter Password Error
A.023 VOPACK. O X X
A024 | System Alarm An internal program error occurred in the SERVO- % y o
PACK.
A025 | System Alarm An internal program error occurred in the SERVO- % % o
PACK.
A030 | Main Circuit Detector Error Therc; is an error in the detection data for the main o o o
circuit.
A.040 | Parameter Setting Error A parameter setting is outside of the setting range. ©) ©) ©)
The setting of Pn212 (Encoder Output Pulses) or
Encoder Output Pulse Setting | Pn281 (Encoder Output Resolution) is outside of
A.041 ) . . O O O
Error the setting range or does not satisfy the setting con-
ditions.
A042 | Parameter Combination Error The. combination of some parameters exceeds the o o o
setting range.
Semi-Closed/Fully-Closed Th . fthe Option Module and Pn002 =
A.044 | Loop Control Parameter Set- ;nglégsEo the 1 Eﬂon d OUu ¢ an d none = b X O O
ting Error n. (External Encoder Usage) do not match.
A050 | Combination Error The capacities of the SERVOPACK and Servomo- o o o
tor do not match.
A.051 | Unsupported Device Alarm An unsupported device was connected. ©) ©) ©)
A070 | Motor Type Change Detected The connecteq motor is a different type of motor % % o
from the previously connected motor.
A.080 Linear Encoder Pitch Setting The setting of Pn282 (Linear Encoder Pitch) has not y y o
’ Error been changed from the default setting.
Invalid Servo ON Command The /S-ON (Servo ON) signal was input from the
A0bO | Ao host controller after a utility function that turns ON O O O
the Servomotor was executed.
A100 | Overcurrent Detected An overcurrent ﬂowed through the power trans- o o o
former or the heat sink overheated.
A101 Motor Overcurrent Detected The current to the motor exceeded the allowable % % o
current.
A.300 | Regeneration Error There is an error related to regeneration. ©) ©) ©)
A.320 | Regenerative Overload A regenerative overload occurred. O O O
Main Circuit Power Supply Wir- The AC power sgppl.y input setting or DC power
A.330 ing Error supply input setting is not correct. O O O
The power supply wiring is not correct.
A.400 | Overvoltage The main circuit DC voltage is too high. O O @)
A.410 | Undervoltage The main circuit DC voltage is too low. @) @) @)
Main-Circuit The capacitor of the main circuit has deteriorated or
A450 Capacitor Overvoltage is faulty. % © %
A.510 | Overspeed The motor exceeded the maximum speed. O O O
Rotary Servomotor: The pulse output speed for the
setting of Pn212 (Encoder Output Pulses) was
Encoder Output Pulse Over-
A511 P e*ceeded. o o o o
speed Linear Servomotor: The motor speed upper limit for
the setting of Pn281 (Encoder Output Resolution)
was exceeded.
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Code Alarm Name Alarm Content SGDS | SGDV | SGD7S
A520 | Vibration Alarm Abnormal oscillation was detected in the motor o o o
speed.
A 521 Autotuning Alarm V1b.rat10n was de.tected during autotuning for the o o o
tuning-less function.
A550 | Maximum Speed Setting Error The setting of Pn385. (Maximum Motor Speed) is % % o
greater than the maximum motor speed.
The Servomotor was operating for several seconds
A.710 | Instantaneous Overload to several tens of seconds under a torque that largely O O O
exceeded the rating.
: The Servomotor was operating continuously under
A.720 | Continuous Overload ! e) e) e}
a torque that exceeded the rating.
A.730 When the dynamic brake was applied, the rotational (@) (@)
Dynamic Brake Overload or linear kinetic energy exceeded the capacity of the @)
AT31 dynamic brake resistor. x o
Inrush Current Limiting Resis- | The main circuit power supply was frequently
A-740 tor Overload turned ON and OFF. © © ©
A7A0 | Heat Sink Overheated }"ggolgat sink of the SERVOPACK exceeded o o %
Internal Temperature Error 1 Th di fih | PCB i
A7A1 (Control Board Temperature e surrounding temperature of the contro 1S « « 1)
E abnormal.
rror)
Internal Temperature Error 2 Th di fth PCB i
ATA2 (Power Board Temperature Er- e surrounding temperature of the power 1S % % o)
abnormal.
ror)
Internal Temperature Sensor . L
A.7A3 Error An error occurred in the temperature sensor circuit. X X @]
SERVOPACK Built-in Fan
A.7Ab The fan inside the SERVOPACK stopped. X @] @]
Stopped
A.810 | Encoder Backup Alarm Thg power supplies to the encoder all failed and the o o o
position data was lost.
A820 Encoder Checksum Alarm There is an error in the checksum results for o o o
encoder memory.
A830 | Encoder Battery Alarm The battery voltage was lower than the specified
level after the control power supply was turned ON.
A.840 | Encoder Data Alarm There is an internal data error in the encoder. O O
A850 | Encoder Overspeed The encoder was operating at high speed when the o o
power was turned ON.
A860 | Encoder Overheated The internal terlnperatu.re of the rotary encoder or o o o
linear encoder is too high.
A.861 | Motor Overheated The internal temperature of motor is too high. X X O
A.890 Encoder Scale Error A failure occurred in the linear encoder. X X O
A.891 Encoder Module Error An error occurred in the linear encoder. X X @]
A.8A0 | External Encoder Error An error occurred in the external encoder. X O O
A.8A1 | External Encoder Module Error | An error occurred in the Serial Converter Unit. X @) @)
ABA2 External Incremental Encoder A din th I d o o
. Sensor Error n error occurred in the external encoder. X
External Absolute Encoder Po- | An error occurred in the position data of the exter-
A-8A3 sition Error nal encoder. % © ©
A.8A5 | External Encoder Overspeed An overspeed error occurred in the external % o o
encoder.
A8A6 | External Encoder Overheated An overheating error occurred in the external % o o
encoder.
Ab10 Speed Reference A/D Error An error occurre.d in the A/D converter for the o o o
speed reference input.
Speed Reference A/D Data Er- | An error occurred in the A/D conversion data for
A.b11 @] @] @]
ror the speed reference.
Ab20 | Torque Reference A/D Error An error occurrec'l in the A/D converter for the o o o
torque reference input.
A.b31 | Current Detection Error 1 The current detection circuit for phase U is faulty. O O X
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Code Alarm Name Alarm Content SGDS | SGDV | SGD7S
A.b32 | Current Detection Error 2 The current detection circuit for phase V is faulty. O O X
A.b33 | Current Detection Error 3 An error occurred in the current detection circuit. O ©) ©)
ADbFO | System Alarm 0 Internal program error 0 occurred in the SERVO- o o o
PACK.
AbF1 System Alarm 1 Internal program error 1 occurred in the SERVO- o o o
PACK.
ADbF2 | System Alarm 2 Internal program error 2 occurred in the SERVO- o o o
PACK.
ADbF3 | System Alarm 3 Internal program error 3 occurred in the SERVO- o o o
PACK.
AbF4 | System Alarm 4 Internal program error 4 occurred in the SERVO- o o o
PACK.
A.C10 | Servomotor Out of Control The Servomotor ran out of control. ©) ©) ©)
A.C20 | Phase Detection Error The detection of the phase is not correct. X X ©)
A.C21 | Polarity Sensor Error An error occurred in the polarity sensor. X X O
Phase Information Disagree-
AC22 | ot 9 The phase information does not match. X X O
A.C50 | Polarity Detection Failure The polarity detection failed. X X O
AC51 Overtravel Detected during Po- | The overtravel signal was detected during polarity v v o
: larity Detection detection.
AC52 Polarity Detection Not Com- The servo was turned ON before the polarity was v v o
pleted detected.
Out of Range of Motion for Po- | The travel distance exceeded the setting of Pn48E
A.C53 . : . . X X @)
larity Detection (Polarity Detection Range).
A.C54 | Polarity Detection Failure 2 The polarity detection failed. X X @)
A.CS0 Encoder Clear Error or Multi- The multiturn data for the absolute encoder was not o o o
’ turn Limit Setting Error correctly cleared or set.
Encoder Communications Er- icati -
A.C90 Comml}mcatlons .between the encoder and SERVO o o o
ror PACK is not possible.
Encoder Communications Po- A diin caleulating th ition data of
AC91 | sition Data Acceleration Rate n error occurred in calculating the position data o o o o
E the encoder.
rror
AC92 Encoder Communications Tim- | An error occurred in the communications timer o o o
’ er Error between the encoder and SERVOPACK.
A.CAO0 | Encoder Parameter Error The parameters in the encoder are corrupted. @) ©) @)
ACbo | Encoder Echoback Error The. contents of communications with the encoder o o o
are incorrect.
. N Different multiturn limits have been set in the
. Multiturn Limit Disagreement
A.CCO g encoder and the SERVOPACK. © © ©
Reception Failed Error in Feed- . .
ACF1 back Option Module Communi- ?e‘:lce(;vmg data from the Feedback Option Module % o o
cations ared.
Timer Stopped Error in Feed- A din the ti p .
ACF2 | back Option Module Communi- | A1 error occurre in t .etlmer or communications % o o
. with the Feedback Option Module.
cations
The setting of Pn520 (Excessive Position Deviation
A.d00 | Position Deviation Overflow Alarm Level) was exceeded by the position devia- ©) ©) ©)
tion while the servo was ON.
The servo was turned ON after the position devia-
AdO1 Position Deviation Overflow tion exceeded the setting of Pn526 (Excessive Posi- o o o
’ Alarm at Servo ON tion Deviation Alarm Level at Servo ON) while the
servo was OFF.
If position deviation remains in the deviation
counter, the setting of Pn529 or Pn584 (Speed Limit
Position Deviation Overflow Level at Servo ON) limits the speed when the servo
A.d02 | Alarm for Speed Limit at Servo | is turned ON. This alarm occurs if reference pulses O O O

ON

are input and the setting of Pn520 (Excessive Posi-
tion Deviation Alarm Level) is exceeded before the
limit is cleared.




12.4 Troubleshooting Motion Errors

12.4.3 Analog Servo Alarm List

Code Alarm Name Alarm Content SGDS | SGDV | SGD7S
Motor-Load Position Deviation | There was too much position deviation between the
A.d10 . X O O
Overflow motor and load during fully-closed loop control.
s The position feedback data exceeded
. Position Data Overflow
A.d30 +1,879,048,192. % % ©
Safety Option Module
A.E71 Dete(iionp Failure Detection of the safety option module failed. X O X
Feedback Option Module De-
AET72 tection Failur")e Detection of the Feedback Option Module failed. X O @]
Unsupported Safety An unsupported safety option module was con-
AET4 Option Module nected. X © X
AE75 Unsupported Feedback Option | An unsupported feedback option module was con- « o %
Module nected.
AED Safety Function Signal Input An error occurred in the input timing of the safety « o o
: Timing Error function signal.
A.EC8 | Gate Drive Error 1 An error occurred in the gate drive circuit. O
A.EC9 | Gate Drive Error 2 An error occurred in the gate drive circuit. @)
: The voltage was low for more than one second for
Power Supply Line Open
A.F10 Phase PRY P phase R, S, or T when the main power supply was O O O
ON.
The Servomotor did not operate or power was not
AF50 Servomotor Main Circuit Cable | supplied to the Servomotor even though the /S-ON % o o
' Disconnection (Servo ON) signal was input when the Servomotor
was ready to receive it.
FL-1 X O O
FL-2 X O O
FL3 System Alarm An internal program error occurred in the SERVO- X X o
PACK.
FL-4 X X O
FL-5 X X @]
Digital Operator Communica-
CPFO00 tions Error 1 Communications were not possible between the O O O
Digial O orC - Digital Operator (model: JUSP-OPO5A-1-E) and
CPF01 tié?\lsaErrcr))re;a or Lommunica- the SERVOPACK (e.g., a CPU error occurred). (@) (@)
A—- No error display Indicates normal operation status @] O

a Troubleshooting
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Appendix A System Registers Lists

A.1 System Service Registers

Appendix A System Registers Lists

System Service Registers

(1) Shared by All Drawings

Name Register No. Remarks
Reserved (Reserved for the system) SB000000 (Not used)
First High-speed Scan SB000001 ON for only the first scan after high-speed scan is
started.
First Low-speed Scan SB000003 ON for only the first scan after low-speed scan is
started.
Always ON SB000004 Always ON (= 1)
Reserved (Reserved for the system) SB000005 to SBOOOOOF (Not used)
(2) DWG.H Only
Operation starts when high-speed scan starts.
Name Register No. Remarks
1
1-scan Flicker Relay SB000010 o e
» |% 1 scan
_0.5s | 0.5s
0.5-s Flicker Relay SB000011 | | [
P 1.0s | 1.0s -
1.0-s Flicker Relay SB000012 h > -
2.0s 2.0s
2.0-s Flicker Relay SB000013 < _,—"— -- —\_'
40.55‘ 0 55k
0.5-s Sampling Relay SB000014 h '—|‘ '—I_,—l_,—l_,—L
«» 1scan
1.0s P 1.0s N
1.0-s Sampling Relay SB000015 N 'll '—l
<> 1scan
|4 2.0s ol 2.0s
2.0-s Sampling Relay SB000016 | —|_ —|_
e
60.0s 60.0s
60.0-s Sampling Relay SB000017 |—| |—|
e T T
1.0s
1.0 s After Start of Scan Relay SB000018 |
|
2.0s
2.0 s After Start of Scan Relay SB000019 _,
5.0s
5.0 s After Start of Scan Relay SB0O0001A




Appendix A System Registers Lists

A.1 System Service Registers

(3) DWG.L Only

Operation starts when low-speed scan starts.

Name Register No. Remarks
—»| |« 1scan
1-scan Flicker Relay SB000030
> |1 scan
| 0.5s | 0.5s

0.5-s Flicker Relay SB000031

1.0s P 1.0s

1.0-s Flicker Relay SB000032 I

\ 4

A

2.0s P 2.0s
2.0-s Flicker Relay SB000033 [~ e =

|______ -

|‘0 5sk ‘0 5s
~ . |‘ Lagliine ] L
0.5-s Sampling Relay SB000034 I _| |_| |_|
| <«» 1scan
P 1.0s P 1.0s |
1.0-s Sampling Relay SB000035
<«» 1 scan
2.0s 2.0s
2.0-s Sampling Relay SB000036
> 1 scan

60.0s 60.0s
60.0-s Sampling Relay SB000037

1.0s
1.0 s After Start of Scan Relay SB000038

2.0 s After Start of Scan Relay SB000039

5.0 s After Start of Scan Relay SB0O0003A

E Appendices
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A.2 Scan Execution Status and Calendar

A.2 Scan Execution Status and Calendar

Name Register No. Remarks
High-speed Scan Set Value SW00004 High-speed Scan Set Value (0.1 ms)
High-speed Scan Current Value SW00005 High-speed Scan Current Value (0.1 ms)
High-speed Scan Maximum Value SW00006 High-speed Scan Maximum Value (0.1 ms)
SW00007
Reserved by the system to (Not used)
SW00009
Low-speed Scan Set Value SW00010 Low-speed Scan Set Value (0.1 ms)
Low-speed Scan Current Value SW00011 Low-speed Scan Current Value (0.1 ms)
Low-speed Scan Maximum Value SW00012 Low-speed Scan Maximum Value (0.1 ms)
Reserved by the system. SW00013 (Not used)
Executing Scan Current Value SW00014 Executing Scan Current Value (0.1 ms)
Calendar: Year SW00015 1999: 0099 (BCD) (Last two digits only)
Calendar: Month Day SW00016 December 31: 1231 (BCD)
Calendar: Hours Minutes SW00017 23 hours 59 minutes: 2359 (BCD)
Calendar: Seconds SW00018 59 s: 59 (BCD)
Calendar: Day of Week SW00019 0 to 6: Sun., Mon. to Sat.

A.3 Program Software Numbers and Remaining Program Memory Capacity

Name Register No. Remarks
System Program Software Number SW00020 SO0O0O0O (OO0O0O is stored as BCD)
SW00021
System Number to (Not used)
SW00025
Remaining Program Memory Capacity SL00026 Unit: Bytes
Total Memory Capacity SL00028 Unit: Bytes




Appendix B Initializing the Absolute Encoder
B.1 Z-Ill, -V, or -7 Series SERVOPACK

Appendix B Initializing the Absolute Encoder

The procedure for initializing an absolute encoder for a Z-I, Z-II, or Z-III series SERVOPACK is given below.

+ Referto 10.2.1 System Startup Flowchart on page 10-4 for the procedure for absolute-position detection.

B.1  X-lll, -V, or -7 Series SERVOPACK

+ Refer to the following manuals for information on X-11I series SERVOPACKS:
AC Servo Drives 2-III Series SGMLOLJ/SGDS User’s Manual (Manual No. SIEP S800000 00)
211 Series SGMLS/SGDS Digital Operator Instructions (TOBP S800000 01)
+ Refer to the following manuals for information on -V series SERVOPACKS:
AC Servodrive 2-V Series SGMLOLYSGDV User's Manual Design and Maintenance Rotational Motor Analog Voltage

and Pulse Train Reference (Manual No. SIEP S800000 45)
AC Servodrive 2-V Series User's Manual Design and Maintenance Linear Motor Analog Voltage and Pulse Train

Reference (Manual No. SIEP S800000 47)

+ Refer to the following manual for information on Z-7 series SERVOPACKSs:
AC Servo Drive 2-7S SERVOPACK with Analog Voltage/Pulse Train References Product Manual (Manual No.: SIEP
S800001 26).

Follow the setup procedure below using a Digital Operator.

1. Pressthe Key to display the Utility Function Mode main menu. Use the Key or Key to
select Fn008.

BB —FUNCTION-—
FnOO7
Fn0OO8
FnOO9
FnOOA

2. Pressthe Key.
The display is switched to the execution display of Fn008 (Absolute encoder multi-turn reset and encoder alarm

reset).

BB

Multiturn Clear

PGCL 1

¢+ If the display is not switched and "NO_OP" is displayed in the status display, the Write Prohibited setting
(Fn010 = 0001) is set. Check the status and reset. Then clear the Write Prohibited setting.

3. Keep pressing the Key until "PGCL1" is changed to "PGCL5."

BB

Multiturn Clear

PGCLS

4. Pressthe Key.

"BB" in the status display changes to "Done."

Done

Multiturn Clear

PGCLS5

E Appendices
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Appendix B Initializing the Absolute Encoder
B.2 X-1I Series SERVOPACKSs

5.

This completes setting up the absolute encoder. Turn the power supply OFF and then back ON to reset the SERVO-
PACK.

Press the Key. The display returns to the Utility Function Mode main menu.

B.2 X-II Series SERVOPACKSs

+ Refer to the following manuals for information on X-1l SERVOPACKSs:
2+l Series SGMLIH/SGDH User’s Manual (SIEPS800000005)
2+l Series SGMLI/SGDB/SGMLIH/SGDM User’s Manual (SIEPS80000015)

Initialization Using a Hand-held Digital Operator

1. Press the DSPL/SET Key to select the Auxiliary Function Mode.

-~
-~
p—

I

.
|
——
—
—7
_
—
—

Select parameter Fn008 by pressing the LEFT (<) and RIGHT (>) Keys to select the digit to be
changed and then using the UP (A) and DOWN (v) Keys to change the value of the digit.

[ P T T
|/ | I

Press the DATA/JENTER Key.
The following display will appear.

e |
I |1 |

The rightmost digit will be incremented each time the UP (A) Key is pressed. Press the UP (A) Key sev-
eral times until “PGCL5” is displayed.

If a mistake is made in the key operation, “nO_OP” will blink on the display for 1 second and then the display
will return to the Auxiliary Function Mode. If this happens, return to step 3, above, and repeat the operation.

Mistake in Key Operation

¢ UP Key
g (3O | (12| Blinks for 1 s.
[ [ [y | I |l

i UP Key ¢

ol |1z
[ (] [ [

Il
=
|

IZ

Function Mode.

,] Returns to the Auxiliary

5. Press the DSPL/SET Key.

The display will change as shown below and the clear operation will be performed for multiturn data for the

absolute encoder.

Blinks for 1 s. |D

I I

—
|
—
pa—

|

I I

—
I

This completes initializing the absolute encoder. Reset the SERVOPACK to turn the power supply OFF and then back

ON.
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(2) Initialization Using the Built-in Panel Operator

1.

5.

Press the MODE/SET Key to select the Auxiliary Function Mode.

Il
It

I I

__ |
(I

1
5]

——

Press the UP ( A) and DOWN (¥) Keys to select parameter Fn008.

_|rnri
It

I

II
——
!

(]
Gl

Press the DATA/ < Key for more than one second.

The following display will appear.

[ ) [

|/‘// =l

]

B.2 X-1I Series SERVOPACKs

The rightmost digit will be incremented each time the UP ( A ) Key is pressed. Press the UP ( A) Key
several time until “PGCL5” is displayed.

If a mistake is made in the key operation, “nO_OP” will blink on the display for 1 second and then the display
will return to the Auxiliary Function Mode. If this happens, return to step 3, above, and repeat the operation.

¢ UP Key
I
[ [ [ [
+ UP Key
v

e -
PLCL]S)

Mistake in Key Operation

1 "1l | Blinks for 1s.
| I

_
I
_

Function Mode.

=

Cl_l o
= |

Press the MODE/SET Key.

The display will change as shown below and the clear operation will be performed for multiturn data for the

absolute encoder.

I—
i

'
pa—

Blinks for 1 s. | D

|

—
—
II
——
II
‘I

|

Returns to the Auxiliary

This completes initializing the absolute encoder. Reset the SERVOPACK to turn the power supply OFF and then back

ON.

a Appendices
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Appendix B Initializing the Absolute Encoder
B.3 X-1 Series SERVOPACK

B.3 X-I Series SERVOPACK

+ Refer to the following manual for information on X-1 series SERVOPACKS:
X Series SGMLI/SGD User’s Manual (Manual No. SIE-S800-26.3)

(1) Initializing a 12-bit Absolute Encoder

Use the following procedure to initialize a 12-bit absolute encoder.
1. Properly connect the SERVOPACK, Servomotor, and Machine Controller.

2. Disconnect the connector on the encoder end and short-circuit pins 13 and 14 on the encoder end con-
nector for 2 seconds or more.

=
OO0
OO000
DDT?D

3. Remove the short piece and insert the connector securely in its original position.
4. Connect the cables using normal wiring and make sure the encoder battery is connected.

5.  Turn ON the system.

Repeat the procedure starting from step 1 if an Absolute Encoder Alarm occurs, so the system has been success-

fully initialized.



Appendix B Initializing the Absolute Encoder

B.3 X-I Series SERVOPACK

(2) Initializing a 15-bit Absolute Encoder

Use the following procedure to initialize a 15-bit absolute encoder.
1. Turn OFF the SERVOPACK and Machine Controller.

2. Discharge the large-capacity capacitor in the encoder using one of the following methods.

B At the SERVOPACK End Connector

a) Disconnect the connector on the SERVOPACK end.

b) Use a short piece to short-circuit together connector pins 10 and 13 on the encoder end and leave
the pins short-circuited for at least 2 minutes.

c) Remove the short piece and insert the connector securely in its original position.

B At the Encoder End Connector

a) Disconnect the connector on the encoder end.

b) Use a short piece to short-circuit together connector pins R and S on the encoder end and leave
the pins short-circuited for at least 2 minutes.

¢) Remove the short piece and insert the connector securely in its original position.

SERVOPACK

Key location
Encoder

CN2-1

‘.

I

I

: (White/orange) CN2-13
| CN2-12
j

CN2-10

, (White/orange)

N

PG cable

Short-circuit here.

3. Connect the cables using normal wiring and make sure the encoder battery is connected.

4. Turn ON the system.

Repeat the procedure starting from step 1 if an Absolute Encoder Alarm occurs, so the system has been success-

fully initialized.

E Appendices
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Appendix C Fixed Parameter Setting According to Encoder Type and Axis Type

Appendix C Fixed Parameter Setting According to Encoder Type and
Axis Type
The method of setting or changing the coordinate zero point differs depending on the encoder type, motor type, and

axis type (infinite length axis or finite length axis) to be used. Use the flowchart below to correctly set the fixed param-
eter according to your application.

START

Encoder Type Motor Type Fixed Parameter Setting
Absolute encoder ? Infinite length axis ? )
Incremental Anv t No.1, bit0 =0
encoder ny type (Finite length axis)
Incremental No.1, bit 0 =1
encoder Any type (Infinite length axis)
Any type
Infinite length axis ? Direct-drive motor ? Absolut other than No.1, bit0 =0
solute direct-drive | (Finite length axis)
encoder motor
No.1, bit 0 =1
Direct-drive (Infinite length axis)
Direct-drive motor ? Absolute motor +
encoder No.1, bit 9 =1
(Simple ABS enabled)
No.1, bit 0 =1
(Infinite length axis)
Simple ABS YES Any type "
applicable ? > Absolute other than -
- encoder direct-drive ) No.1, bit 9 =1
NO motor (Simple ABS enabled)
No.1, bit 0 =1
Any type (Infinite length axis)
> Absolute other than +
encoder direct-drive No.1, bit9 =0
motor (Simple ABS disabled)




Appendix C Fixed Parameter Setting According to Encoder Type and Axis Type

Coordinate Zero Point is
Determined By

Precautions
When Turning the Power ON/OFF

Setting Mode

How to Change the
Coordinate Zero Point

Zero point return method and

zero point position offset
(OLOO48).

The way the axis returns to zero
point depends on the motion pattern.
(See the relevant SERVOPACK
manual.)

Requires zero point return

operation after turning ON the power.
When zero point return operation is
not performed, the position when the
power is turned ON becomes the
coordinate zero point. In this case,

if ZSET (Set Zero Point) command is
not executed, the software limit
function will not be valid.

Either Absolute mode or in
Incremental Addition mode
(relative value).

Depends on the setting of
ownnoo, bit 5.

Setting range: -2°' to 23'-1

In Incremental Addition mode
(relative value)

Encoder zero-point position
(incremental pulses) and Machine
Controller coordinate zero point
offset (OLOOA48).

Encoder zero-point position is

set by encoder initialization.

Requires no special processing since
the encoder retains the position data
while the power to the Machine
Controller is OFF.

However, the ZSET (Set Zero Point)
command must be executed to
validate the software limit

function.

Either Absolute mode or in
Incremental Addition mode
(relative value).

Depends on the setting of
owaanoo, bit 5.

Setting range: -2°' to 2°'-1

Encoder zero-point position
(incremental pulses) and Machine
Controller coordinate zero point
offset (OLOOA48).

Encoder zero-point position is

set by encoder initialization.

While the power to the Machine
Controller is OFF, the encoder
retains the position data within one
turn (incremental pulses), however,
it does not retain multiturn data.
Requires to execution of the ZSET
(Set Zero Point) command after
turning ON the power.

Incremental Addition mode
(relative value)

Encoder zero-point position
(incremental pulses) and Machine
Controller coordinate zero point
offset (OLOOA48).

Encoder zero-point position is

set by encoder initialization.

Requires no special processing since
the encoder retains the position data
while the power to the Machine
Controller is OFF.

However, the ZSET (Set Zero Point)
command must be executed after
turning ON the power. (If not an
alarm will occur.)

Incremental Addition mode
(relative value)

The coordinate zero point
offset is always calculated.
The coordinate zero point
will be changed whenever
the OLOO438 is changed.
When setting the current
position as the zero point,
set OLOOA48 to the result of

oLO0O48 - 1Landio.

Encoder zero-point position
(incremental pulses) and by
executing ZSET (Set Zero Point)
command.

Requires processing to request
coordinate setup (set bit 7 of
ownnooo to ON.)

The current position coordinate must
be backed up even during normal
operation.

Both processes can be implemented
by using a ladder program.

Incremental Addition mode
(relative value)

Executing ZSET (Set Zero Point)
command will re-set the
coordinate system.

Set OLO48 to the coordinate
value to be set, and then execute
ZSET command.

a Appendices
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Appendix D Terminology

B Phase-C Pulse

The encoders mounted on Yaskawa’s servomotors output three types of pulse data, phase-A, -B, and -C. Phase-C pulse
is a signal that reverses once per motor rotation and is called Zero-point Pulse.

B POSMAX

Reset position of infinite length axis
Refer to 5.4.1 Motion Fixed Parameter Details on page 5-17 for details.

B Override

The original meaning of Override is annulling. In descriptions on Machine Controllers, override means overwriting the
setting.

B Machine Coordinate System

The basic coordinate system set by executing the motion command ZRET (Zero Point Return) or ZSET (Set Zero
Point). The Machine Controller manages positions using the Machine Coordinate System.

With a system using an incremental encoder, or absolute encoder as the incremental encoder, the Machine Coordinate
System is automatically set by the first zero point return operation after the power turns ON.

With the system using an absolute encoder, it is automatically set after the power turns ON.

B Deceleration LS

Limit switch for deceleration.
For SERVOPACKSs, deceleration LS for zero point return is connected to the Zero Point Return Deceleration signal
DEC.

B Absolute Mode

One of target position coordinate data setting methods for position control. Target position coordinate data is directly
set in Absolute Mode.
Refer to 6.1.4 Position Reference on page 6-5 for details.

B Incremental Addition Mode

One of the target position coordinate data setting methods for position control. Target position coordinate data is set by
adding the movement amount to the previous position reference value in Incremental Addition Mode.
Refer to 6.1.4 Position Reference on page 6-5 for details.

B Infinite Length Axis

An axis that employs the infinite length position control method, which resets the position data after one motor rota-
tion.
Refer to 6.1.3 Axis Type Selection on page 6-4 for details.

B Infinite Length Position Control

This control method is used to perform position control without limiting the movement range for movements such as
rotation in one direction.
Refer to 6.1.3 Axis Type Selection on page 6-4 for details.

B Finite Length Axis

An axis that employs the finite length position control method or infinite length position control that does not reset the
position data after one motor rotation to move in one direction.
Refer to 6.1.3 Axis Type Selection on page 6-4 for details.
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B Finite Length Position Control
This control method is used to perform position control within a specified section for movements such as go-and-return

motions.
Refer to 6.1.3 Axis Type Selection on page 6-4 for details.

B Work Coordinate System
The coordinate system used in motion programs. It is called the Work Coordinate System to distinguish it from the
Machine Coordinate System. The work coordinate system can be set by executing the Change Current Value (POS)

instruction of the motion program.
Refer to Machine Controller MP900/MP2000 Series User’s Manual Motion Program (Manual No. SIE-C887-1.2) for de-

tails.

E Appendices
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