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@ SAFETY PRECAUTIONS @

(Please read these instructions before using this equipment.)

Before using this product, please read this manual and the relevant manuals introduced in this manual
carefully and pay full attention to safety to handle the product correctly.

These precautions apply only to this product. Refer to the Q173D(S)CPU/Q172D(S)CPU Users manual
for a description of the Motion controller safety precautions.

In this manual, the safety instructions are ranked as "DANGER" and "CAUTION".

{/ __________________________________________
I Indicates that incorrect handling may cause hazardous

: A DAN G E R conditions, resulting in death or severe injury.

I

: Indicates that incorrect handling may cause hazardous

I A CAU T | O N conditions, resulting in medium or slight personal injury or

l\ physical damage.

Depending on circumstances, procedures indicated by A CAUTION may also be linked to serious
results.
In any case, it is important to follow the directions for usage.

Please save this manual to make it accessible when required and always forward it to the end user.



For Safe Operations
1. Prevention of electric shocks

ADANGER

@ Never open the front case or terminal covers while the power is ON or the unit is running, as this
may lead to electric shocks.

@ Never run the unit with the front case or terminal cover removed. The high voltage terminal and
charged sections will be exposed and may lead to electric shocks.

@ Never open the front case or terminal cover at times other than wiring work or periodic
inspections even if the power is OFF. The insides of the Motion controller and servo amplifier are
charged and may lead to electric shocks.

@ Completely turn off the externally supplied power used in the system before mounting or
removing the module, performing wiring work, or inspections. Failing to do so may lead to electric
shocks.

@ When performing wiring work or inspections, turn the power OFF, wait at least ten minutes, and
then check the voltage with a tester, etc. Failing to do so may lead to electric shocks.

@ Be sure to ground the Motion controller, servo amplifier and servo motor. (Ground resistance :
100 @ orless) Do not ground commonly with other devices.

@ The wiring work and inspections must be done by a qualified technician.

@ Wire the units after installing the Motion controller, servo amplifier and servo motor. Failing to do
so may lead to electric shocks or damage.

@ Never operate the switches with wet hands, as this may lead to electric shocks.

@ Do not damage, apply excessive stress, place heavy things on or sandwich the cables, as this
may lead to electric shocks.

@ Do not touch the Motion controller, servo amplifier or servo motor terminal blocks while the power
is ON, as this may lead to electric shocks.

@ Do not touch the built-in power supply, built-in grounding or signal wires of the Motion controller
and servo amplifier, as this may lead to electric shocks.

2. For fire prevention

A CAUTION

@ Install the Motion controller, servo amplifier, servo motor and regenerative resistor on
incombustible. Installing them directly or close to combustibles will lead to fire.

@ If a fault occurs in the Motion controller or servo amplifier, shut the power OFF at the servo
amplifier's power source. If a large current continues to flow, fire may occur.

@ When using a regenerative resistor, shut the power OFF with an error signal. The regenerative
resistor may abnormally overheat due to a fault in the regenerative transistor, etc., and may lead
to fire.

@ Always take heat measures such as flame proofing for the inside of the control panel where the
servo amplifier or regenerative resistor is installed and for the wires used. Failing to do so may
lead to fire.

@ Do not damage, apply excessive stress, place heavy things on or sandwich the cables, as this
may lead to fire.




3. For injury prevention

A CAUTION

@ Do not apply a voltage other than that specified in the instruction manual on any terminal.
Doing so may lead to destruction or damage.

@ Do not mistake the terminal connections, as this may lead to destruction or damage.

@ Do not mistake the polarity ( + /- ), as this may lead to destruction or damage.

@ Do not touch the heat radiating fins of controller or servo amplifier, regenerative resistor and servo
motor, etc., while the power is ON and for a short time after the power is turned OFF. In this
timing, these parts become very hot and may lead to burns.

@ Always turn the power OFF before touching the servo motor shaft or coupled machines, as these
parts may lead to injuries.

@ Do not go near the machine during test operations or during operations such as teaching.

Doing so may lead to injuries.

4. Various precautions

Strictly observe the following precautions.

Mistaken handling of the unit may lead to faults, injuries or electric shocks.
(1) System structure

/A\CAUTION

@ Always install a leakage breaker on the Motion controller and servo amplifier power source.

@ If installation of an electromagnetic contactor for power shut off during an error, etc., is specified in
the instruction manual for the servo ampilifier, etc., always install the electromagnetic contactor.

@ Install the emergency stop circuit externally so that the operation can be stopped immediately and
the power shut off.

@ Use the Motion controller, servo amplifier, servo motor and regenerative resistor with the correct
combinations listed in the instruction manual. Other combinations may lead to fire or faults.

@ Use the Motion controller, base unit and motion module with the correct combinations listed in the
instruction manual. Other combinations may lead to faults.

@ If safety standards (ex., robot safety rules, etc.,) apply to the system using the Motion controller,
servo amplifier and servo motor, make sure that the safety standards are satisfied.

@ Construct a safety circuit externally of the Motion controller or servo amplifier if the abnormal
operation of the Motion controller or servo amplifier differ from the safety directive operation in the
system.

@ In systems where coasting of the servo motor will be a problem during the forced stop, emergency
stop, servo OFF or power supply OFF, use dynamic brakes.

@ Make sure that the system considers the coasting amount even when using dynamic brakes.

@ In systems where perpendicular shaft dropping may be a problem during the forced stop,
emergency stop, servo OFF or power supply OFF, use both dynamic brakes and electromagnetic
brakes.




A CAUTION

@ The dynamic brakes must be used only on errors that cause the forced stop, emergency stop, or
servo OFF. These brakes must not be used for normal braking.

@ The brakes (electromagnetic brakes) assembled into the servo motor are for holding applications,
and must not be used for normal braking.

@ The system must have a mechanical allowance so that the machine itself can stop even if the
stroke limits switch is passed through at the max. speed.

@ Use wires and cables that have a wire diameter, heat resistance and bending resistance
compatible with the system.

@ Use wires and cables within the length of the range described in the instruction manual.

@ The ratings and characteristics of the parts (other than Motion controller, servo amplifier and servo
motor) used in a system must be compatible with the Motion controller, servo amplifier and servo
motor.

@ Install a cover on the shaft so that the rotary parts of the servo motor are not touched during
operation.

@ There may be some cases where holding by the electromagnetic brakes is not possible due to the
life or mechanical structure (when the ball screw and servo motor are connected with a timing belt,
etc.). Install a stopping device to ensure safety on the machine side.

® To maintain the safety of the programmable controller system against unauthorized access from
external devices via the network, take appropriate measures. To maintain the safety against
unauthorized access via the Internet, take measures such as installing a firewall.

(2) Parameter settings and programming

A CAUTION

@ Set the parameter values to those that are compatible with the Motion controller, servo amplifier,
servo motor and regenerative resistor model and the system application. The protective functions
may not function if the settings are incorrect.

@ The regenerative resistor model and capacity parameters must be set to values that conform to
the operation mode, servo amplifier and servo power supply module. The protective functions
may not function if the settings are incorrect.

@ Set the mechanical brake output and dynamic brake output validity parameters to values that are
compatible with the system application. The protective functions may not function if the settings
are incorrect.

@ Set the stroke limit input validity parameter to a value that is compatible with the system
application. The protective functions may not function if the setting is incorrect.

@ Set the servo motor encoder type (increment, absolute position type, etc.) parameter to a value
that is compatible with the system application. The protective functions may not function if the
setting is incorrect.

@ Set the servo motor capacity and type (standard, low-inertia, flat, etc.) parameter to values that
are compatible with the system application. The protective functions may not function if the
settings are incorrect.




/A\CAUTION

@ Set the servo amplifier capacity and type parameters to values that are compatible with the
system application. The protective functions may not function if the settings are incorrect.

@ Use the program commands for the program with the conditions specified in the instruction
manual.

@ Set the sequence function program capacity setting, device capacity, latch validity range, I/0O
assignment setting, and validity of continuous operation during error detection to values that are
compatible with the system application. The protective functions may not function if the settings
are incorrect.

@ Some devices used in the program have fixed applications, so use these with the conditions
specified in the instruction manual.

@ The input devices and data registers assigned to the link will hold the data previous to when
communication is terminated by an error, etc. Thus, an error correspondence interlock program
specified in the instruction manual must be used.

@ Use the interlock program specified in the intelligent function module's instruction manual for the
program corresponding to the intelligent function module.

(3) Transportation and installation

/A\CAUTION

@ Transport the product with the correct method according to the mass.

@ Use the servo motor suspension bolts only for the transportation of the servo motor. Do not
transport the servo motor with machine installed on it.

@ Do not stack products past the limit.

@ When transporting the Motion controller or servo amplifier, never hold the connected wires or
cables.

@ When transporting the servo motor, never hold the cables, shaft or detector.

@ When transporting the Motion controller or servo amplifier, never hold the front case as it may fall
off.

@ When transporting, installing or removing the Motion controller or servo amplifier, never hold the
edges.

@ Install the unit according to the instruction manual in a place where the mass can be withstood.

@ Do not get on or place heavy objects on the product.

@ Always observe the installation direction.

@ Keep the designated clearance between the Motion controller or servo amplifier and control panel
inner surface or the Motion controller and servo amplifier, Motion controller or servo amplifier and
other devices.

@ Do not install or operate Motion controller, servo amplifiers or servo motors that are damaged or
that have missing parts.

@ Do not block the intake/outtake ports of the Motion controller, servo amplifier and servo motor
with cooling fan.

@ Do not allow conductive matter such as screw or cutting chips or combustible matter such as oil

enter the Motion controller, servo amplifier or servo motor.
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/A\CAUTION

@ The Motion controller, servo amplifier and servo motor are precision machines, so do not drop
or apply strong impacts on them.

@ Securely fix the Motion controller, servo amplifier and servo motor to the machine according to
the instruction manual. If the fixing is insufficient, these may come off during operation.

@ Always install the servo motor with reduction gears in the designated direction. Failing to do so
may lead to oil leaks.

@ Store and use the unit in the following environmental conditions.

) Conditions
Environment - —
Motion controller/Servo amplifier Servo motor
Ambient . . . 0°C to +40°C (With no freezing)
According to each instruction manual.
temperature (32°F to +104°F)
. - . . . 80% RH or less
Ambient humidity According to each instruction manual. . .
(With no dew condensation)
Storage ) ) . -20°C to +65°C
According to each instruction manual.
temperature (-4°F to +149°F)
Indoors (where not subject to direct sunlight).
Atmosphere ) I .
No corrosive gases, flammable gases, oil mist or dust must exist
Altitude According to each instruction manual
Vibration According to each instruction manual

@ When coupling with the synchronous encoder or servo motor shaft end, do not apply impact such
as by hitting with a hammer. Doing so may lead to detector damage.

@ Do not apply a load larger than the tolerable load onto the synchronous encoder and servo motor
shaft. Doing so may lead to shaft breakage.

@ When not using the module for a long time, disconnect the power line from the Motion controller
or servo amplifier.

@ Place the Motion controller and servo amplifier in static electricity preventing vinyl bags and store.

@ When storing for a long time, please contact with our sales representative.

Also, execute a trial operation.

@ When fumigants that contain halogen materials such as fluorine, chlorine, bromine, and iodine
are used for disinfecting and protecting wooden packaging from insects, they cause malfunction
when entering our products.

Please take necessary precautions to ensure that remaining materials from fumigant do not
enter our products, or treat packaging with methods other than fumigation (heat method).
Additionally, disinfect and protect wood from insects before packing products.




(4) Wiring

A\ CAUTION

@ Correctly and securely wire the wires. Reconfirm the connections for mistakes and the terminal
screws for tightness after wiring. Failing to do so may lead to run away of the servo motor.

@ After wiring, install the protective covers such as the terminal covers to the original positions.

@ Do not install a phase advancing capacitor, surge absorber or radio noise filter (option FR-BIF)
on the output side of the servo amplifier.

@ Correctly connect the output side (terminal U, V, W) and ground. Incorrect connections will lead
the servo motor to operate abnormally.

@ Do not connect a commercial power supply to the servo motor, as this may lead to trouble.

@ Do not mistake the direction of the surge absorbing diode installed on the DC relay for the control
signal output of brake signals, etc. Incorrect installation may lead to signals not being output
when trouble occurs or the protective functions not functioning.

Control output
signal

Control output
signal

For the sink output interface For the source output interface

@® Do not connect or disconnect the connection cables between each unit, the encoder cable or
PLC expansion cable while the power is ON.

@ Securely tighten the cable connector fixing screws and fixing mechanisms. Insufficient fixing may
lead to the cables coming off during operation.

@ Do not bundle the power line or cables.

(5) Trial operation and adjustment

A CAUTION

@ Confirm and adjust the program and each parameter before operation. Unpredictable
movements may occur depending on the machine.
@ Extreme adjustments and changes may lead to unstable operation, so never make them.

@ When using the absolute position system function, on starting up, and when the Motion controller
or absolute position motor has been replaced, always perform a home position return.

@ Before starting test operation, set the parameter speed limit value to the slowest value, and
make sure that operation can be stopped immediately by the forced stop, etc. if a hazardous
state occurs.




(6) Usage methods

/A\CAUTION

@ Immediately turn OFF the power if smoke, abnormal sounds or odors are emitted from the
Motion controller, servo amplifier or servo motor.

@ Always execute a test operation before starting actual operations after the program or
parameters have been changed or after maintenance and inspection.

@ Do not attempt to disassemble and repair the units excluding a qualified technician whom our
company recognized.

@ Do not make any modifications to the unit.

@ Keep the effect or electromagnetic obstacles to a minimum by installing a noise filter or by using
wire shields, etc. Electromagnetic obstacles may affect the electronic devices used near the
Motion controller or servo amplifier.

@ When using the CE Mark-compliant equipment, refer to the User's manual for the Motion
controllers and refer to the corresponding EMC guideline information for the servo amplifiers,
inverters and other equipment.

@ Use the units with the following conditions.

Item Conditions
Input power According to each instruction manual.
Input frequency According to each instruction manual.
Tolerable momentary power failure According to each instruction manual.

(7) Corrective actions for errors

A CAUTION

@ If an error occurs in the self diagnosis of the Motion controller or servo amplifier, confirm the
check details according to the instruction manual, and restore the operation.
@ If a dangerous state is predicted in case of a power failure or product failure, use a servo motor
with electromagnetic brakes or install a brake mechanism externally.
@ Use a double circuit construction so that the electromagnetic brake operation circuit can be
operated by emergency stop signals set externally.
Shut off with the

Shut off with servo ON signal OFF, emergency stop
alarm, electromagnetic brake signal. signal (EMG).
Servo motor \ EMG
RA1 T

Electromagnetic
0 brakes el 24VDC

@ If an error occurs, remove the cause, secure the safety and then resume operation after alarm
release.

@ The unit may suddenly resume operation after a power failure is restored, so do not go near the
machine. (Design the machine so that personal safety can be ensured even if the machine
restarts suddenly.)




(8) Maintenance, inspection and part replacement

A CAUTION

@ Perform the daily and periodic inspections according to the instruction manual.

@ Perform maintenance and inspection after backing up the program and parameters for the Motion
controller and servo amplifier.

@ Do not place fingers or hands in the clearance when opening or closing any opening.

@ Periodically replace consumable parts such as batteries according to the instruction manual.

@ Do not touch the lead sections such as ICs or the connector contacts.

@ Before touching the module, always touch grounded metal, etc. to discharge static electricity from
human body. Failure to do so may cause the module to fail or malfunction.

@ Do not directly touch the module's conductive parts and electronic components.
Touching them could cause an operation failure or give damage to the module.

@ Do not place the Motion controller or servo amplifier on metal that may cause a power leakage
or wood, plastic or vinyl that may cause static electricity buildup.

@ Do not perform a megger test (insulation resistance measurement) during inspection.

@® When replacing the Motion controller or servo amplifier, always set the new module settings
correctly.

@ When the Motion controller or absolute value motor has been replaced, carry out a home
position return operation using one of the following methods, otherwise position displacement
could occur.

1) After writing the servo data to the Motion controller using programming software, switch on the
power again, then perform a home position return operation.

2) Using the backup function of the programming software, load the data backed up before
replacement.

@ After maintenance and inspections are completed, confirm that the position detection of the
absolute position detector function is correct.

@ Do not drop or impact the battery installed to the module.

Doing so may damage the battery, causing battery liquid to leak in the battery. Do not use the
dropped or impacted battery, but dispose of it.

@ Do not short circuit, charge, overheat, incinerate or disassemble the batteries.

@ The electrolytic capacitor will generate gas during a fault, so do not place your face near the
Motion controller or servo amplifier.

@ The electrolytic capacitor and fan will deteriorate. Periodically replace these to prevent secondary
damage from faults. Replacements can be made by our sales representative.

@ Lock the control panel and prevent access to those who are not certified to handle or install
electric equipment.

@ Do not burn or break a module and servo amplifier. Doing so may cause a toxic gas.




(9) About processing of waste
When you discard Motion controller, servo amplifier, a battery (primary battery) and other option
articles, please follow the law of each country (area).

/A\CAUTION

@ This product is not designed or manufactured to be used in equipment or systems in situations
that can affect or endanger human life.

@® When considering this product for operation in special applications such as machinery or systems
used in passenger transportation, medical, aerospace, atomic power, electric power, or
submarine repeating applications, please contact your nearest Mitsubishi Electric sales
representative.

@ Although this product was manufactured under conditions of strict quality control, you are strongly
advised to install safety devices to forestall serious accidents when it is used in facilities where a
breakdown in the product is likely to cause a serious accident.

(10) General cautions

@ All drawings provided in the instruction manual show the state with the covers and safety
partitions removed to explain detailed sections. When operating the product, always return the
covers and partitions to the designated positions, and operate according to the instruction
manual.
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INTRODUCTION

Thank you for choosing the Mitsubishi Electric Motion controller Q173D(S)CPU/Q172D(S)CPU.
Before using the equipment, please read this manual carefully to develop full familiarity with the functions
and performance of the Motion controller you have purchased, so as to ensure correct use.
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About Manuals

The following manuals are also related to this product.

When necessary, order them by quoting the details in the tables below.

| Related Manuals |

(1) Motion controller

Manual Name

Manual Number
(Model Code)

Q173D(S)CPU/Q172D(S)CPU Motion controller User's Manual

This manual explains specifications of the Motion CPU modules, Q172DLX Servo external signal interface

This manual explains the items related to the setup of the Motion controller programming software
MT Developer2.

1B-0300133
module, Q172DEX Synchronous encoder interface module, Q173DPX Manual pulse generator interface (1XB927)
module, Power supply modules, Servo amplifiers, SSCNETII cables and Synchronous encoder, and the
maintenance/inspection for the system, trouble shooting and others.

Q173D(S)CPU/Q172D(S)CPU Motion controller Programming Manual (COMMON) ;
This manual explains the Multiple CPU system configuration, performance specifications, common l?;())(?’8090283)4
parameters, auxiliary/applied functions, error lists and others.

Q173D(S)CPU/Q172D(S)CPU Motion controller (SV13/SV22) Programming Manual

. 1B-0300135

(Motion SFC) (1XB929)
This manual explains the functions, programming, debugging, error lists for Motion SFC and others.

Q173D(S)CPU/Q172D(S)CPU Motion controller (SV13/SV22) Programming Manual

1B-0300136

(REAL MODE) (1XB930)
This manual explains the servo parameters, positioning instructions, device lists, error lists and others.

Q173D(S)CPU/Q172D(S)CPU Motion controller (SV22) Programming Manual

(VIRTUAL MODE)

. . . . . ) . 1B-0300137
This manual explains the dedicated instructions to use the synchronous control by virtual main shaft, (1XB931)
mechanical system program create mechanical module, servo parameters, positioning instructions, device
lists, error lists and others.

Q173DSCPU/Q172DSCPU Motion controller (SV22) Programming Manual

(Advanced Synchronous Control) IB-0300198
This manual explains the dedicated instructions to use the synchronous control by synchronous control (1XB933)
parameters, device lists, error lists and others.

Q173D(S)CPU/Q172D(S)CPU Motion controller Programming Manual (Safety Observation) B.030018
This manual explains the details, safety parameters, safety sequence program instructions, device lists (.; X3BQ 45)3
and error lists and others for safety observation function by Motion controller.

Motion controller Setup Guidance (MT Developer2 Version1)

1B-0300142

(=)




(2) PLC

Manual Name

Manual Number
(Model Code)

QCPU User's Manual (Hardware Design, Maintenance and Inspection)
This manual explains the specifications of the QCPU modules, power supply modules, base units,
extension cables, memory card battery, and the maintenance/inspection for the system, trouble shooting,

error codes and others.

SH-080483ENG
(13JR73)

QnUCPU User's Manual (Function Explanation, Program Fundamentals)
This manual explains the functions, programming methods and devices and others to create programs
with the QCPU.

SH-080807ENG
(13J227)

QCPU User's Manual (Multiple CPU System)
This manual explains the Multiple CPU system overview, system configuration, /O modules,
communication between CPU modules and communication with the 1/O modules or intelligent function

modules.

SH-080485ENG
(13JR75)

QnUCPU User's Manual (Communication via Built-in Ethernet Port)

This manual explains functions for the communication via built-in Ethernet port of the CPU module.

SH-080811ENG
(13J229)

MELSEC-Q/L Programming Manual (Common Instruction)

This manual explains how to use the sequence instructions, basic instructions, application instructions and

SH-080809ENG

(13JW10)
micro computer program.
MELSEC-Q/L/QnA Programming Manual (PID Control Instructions) SH-080040
This manual explains the dedicated instructions used to exercise PID control. (13JF59)
MELSEC-Q/L/QnA Programming Manual (SFC)

. . i ) o . . SH-080041
This manual explains the system configuration, performance specifications, functions, programming, (13JF60)
debugging, error codes and others of MELSAP3.

I/O Module Type Building Block User's Manual

. . I . SH-080042

This manual explains the specifications of the I/O modules, connector, connector/terminal block (13JL99)

conversion modules and others.

MELSEC-L SSCNETII/H Head Module User's Manual
This manual explains specifications of the head module, procedures before operation, system

configuration, installation, wiring, settings, and troubleshooting.

SH-081152ENG
(13J278)




(3) Servo amplifier

Manual Number

Manual Name (Model Code)

SSCNETII/H Interface AC Servo MR-J4-_B_(-RJ) Servo amplifier Instruction Manual s 1
This manual explains the /O signals, parts names, parameters, start-up procedure and others for AC (,'I_E(\)/Sgoggs
Servo MR-J4-_B_(-RJ) Servo amplifier.

SSCNETII/H Interface Multi-axis AC Servo MR-J4W2-_B/MR-J4W3-_B/MR-J4W2-0303B6
Servo amplifier Instruction Manual SH-030105

This manual explains the /O signals, parts names, parameters, start-up procedure and others for Multi- (1CW806)
axis AC Servo MR-J4W2-_B/MR-J4W3-_B/MR-J4W2-0303B6 Servo amplifier.

SSCNETI interface MR-J3-00B Servo amplifier Instruction Manual
SH-030051

This manual explains the I/O signals, parts names, parameters, start-up procedure and others for (1CW202)
MR-J3-0IB Servo amplifier.

SSCNETT interface 2-axis AC Servo Amplifier MR-J3W-0303BN6/MR-J3W-[JIB Servo
amplifier Instruction Manual SH-030073
This manual explains the I/O signals, parts names, parameters, start-up procedure and others for 2-axis (1CW604)
AC Servo Amplifier MR-J3W-0303BN6/MR-J3W-1B Servo amplifier.

SSCNETI Compatible Linear Servo MR-J3-0B-RJ004U Instruction Manual SH-030054
This manual explains the I/O signals, parts names, parameters, start-up procedure and others for Linear (1 éW943)
Servo MR-J3-00B-RJ004U] Servo amplifier.

SSCNETI Compatible Fully Closed Loop Control MR-J3-C0B-RJ006 Servo amplifier
Instruction Manual SH-030056

This manual explains the 1/O signals, parts names, parameters, start-up procedure and others for Fully (1CW304)
Closed Loop Control MR-J3-1B-RJ006 Servo amplifier.

SSCNETI Interface Direct Drive Servo MR-J3-C0B-RJ080W Instruction Manual H.030079
This manual explains the I/O signals, parts names, parameters, start-up procedure and others for Direct 8(1 C-IW601)
Drive Servo MR-J3-0B-RJ080W Servo amplifier.

SSCNETTI interface Drive Safety integrated MR-J3-[1B Safety Servo amplifier Instruction

Manual SH-030084
This manual explains the I/O signals, parts names, parameters, start-up procedure and others for safety (1CW205)

integrated MR-J3-C1B Safety Servo amplifier.

Manual Page Organization

The symbols used in this manual are shown below.

Symbol Description

X Symbol that indicates correspondence to only Q173DSCPU/Q172DSCPU.

€EX | symbol that indicates correspondence to only Q173DCPU(-S1)/Q172DCPU(-S1).
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1 OVERVIEW

1. OVERVIEW

1.1 Overview

This programming manual describes the dedicated instructions, positioning control
parameters and positioning dedicated devices for mechanical system program
comprised of a virtual main shaft or mechanical module required to execute the
synchronous control in the Motion controller (SV22 virtual mode).

The following positioning control is possible in the Motion controller (SV22 virtual

mode).

Applicable CPU

Number of positioning control axes

Q173DSCPU

Up to 32 axes
Q173DCPU (-S1)
Q172DSCPU Up to 16 axes

Q172DCPU (-S1)

Up to 8 axes

In this manual, the following abbreviations are used.

Generic term/Abbreviation

Description

Q173D(S)CPU/Q172D(S)CPU or
Motion CPU (module)

Q173DSCPU/Q172DSCPU/Q173DCPU/Q172DCPU/Q173DCPU-S1/
Q172DCPU-S1 Motion CPU module

Q172DLX/Q172DEX/Q173DPX/
Q173DSXY or Motion module

Q172DLX Servo external signals interface module/
Q172DEX Synchronous encoder interface module™°te-1)
Q173DPX Manual pulse generator interface module/
Q173DSXY Safety signal module

MR-J4(W)-00B

Servo amplifier model MR-J4-C0B/MR-J4W-[O1B

MR-J3(W)-00B

Servo amplifier model MR-J3-C0B/MR-J3W-IB

AMP or Servo amplifier

General name for "Servo amplifier model MR-J4-C0B/MR-J4W-[JB/MR-J3-CJB/
MR-J3W-[IB"

QCPU, PLC CPU or PLC CPU module

QnUD(E)(H)CPU/QnUDVCPU

Multiple CPU system or Motion system

Abbreviation for "Multiple PLC system of the Q series"

CPUn

Abbreviation for "CPU No.n (n= 1 to 4) of the CPU module for the Multiple CPU
system"

Operating system software

General name for "SW7DNC-SVOQO/SW8DNC-svOQO"

SV13

Operating system software for conveyor assembly use (Motion SFC) :
SWB8DNC-SV13Q0

Sv22

Operating system software for automatic machinery use (Motion SFC) :
SWB8DNC-SV22Q]

Programming software package

General name for MT Developer2/GX Works2/GX Developer/MR Configurator(J

Abbreviation for "Motion controller engineering environment MELSOFT

MELSOFT MT Works2 MT Works2"

MT Developer2(Nee-2 Abbreviation for "Motion controller programming software MT Developer2
(Version 1.00A or later)"

GX Works?2 Abbreviation for "Programmable controller engineering software
MELSOFT GX Works2 (Version 1.15R or later)"

GX Developer Abbreviation for "MELSEC PLC programming software package

GX Developer (Version 8.48A or later)"

MR ConfiguratorC1Note-2)

General name for "MR Configurator/MR Configurator2"

1-1
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Generic term/Abbreviation Description

Abbreviation for "Servo setup software package

MR Confi t
onfigurator MR Configurator (Version CO or later)"

Abbreviation for "Servo setup software package

MR Confi tor2
onfigurator MR Configurator2 (Version 1.01B or later)"

Manual pulse generator or MR-HDPO1 | Abbreviation for "Manual pulse generator (MR-HDPO1)"

Serial absolute synchronous encoder | Abbreviation for "Serial absolute synchronous encoder (Q171ENC-W8/

or Q171ENC-W8/Q170ENC Q170ENC)"
SSCNETII/H(Note-3) , . "
(Note-3) High speed synchronous network between Motion controller and servo amplifier
SSCNETII
SSCNET]]I(/H)(N°te'3) General name for SSCNETII/H, SSCNETII
" General name for "system using the servo motor and servo amplifier for absolute
Absolute position system e
position
Battery holder unit Battery holder unit (Q170DBATC)

General name for module that has a function other than input or output such as

Intelligent function module
9 A/D converter module and D/A converter module.

SSCNETII/H head module Abbreviation for "MELSEC-L series SSCNETII/H head module (LJ72MS15)"

Optical hub unit or MR-MV200 Abbreviation for "SSCNETII/H compatible optical hub unit (MR-MV200)"

(Note-1): Q172DEX can be used in SV22.
(Note-2): This software is included in Motion controller engineering environment "MELSOFT MT Works2".
(Note-3): SSCNET: Servo System Controller NETwork
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REMARK

For information about each module, design method for program and parameter, refer
to the following manuals relevant to each module.

ltem Reference Manual

Q173D(S)CPU/Q172D(S)CPU Motion controller User’s
Manual

Motion CPU module/Motion unit

PLC CPU, peripheral devices for sequence program design,
. . . Manual relevant to each module
I/0 modules and intelligent function module

Operation method for MT Developer2 Help of each software

» Multiple CPU system configuration
* Performance specification Q173D(S)CPU/Q172D(S)CPU Motion controller
* Design method for common parameter Programming Manual (COMMON)

« Auxiliary and applied functions (common)

* Design method for Motion SFC program .
Q173D(S)CPU/Q172D(S)CPU Motion controller

* Design method for Motion SFC parameter . .
(SV13/8V22) Programming Manual (Motion SFC)

» Motion dedicated PLC instruction

SV13/SV22 * Design method for positioning control

program in the real mode Q173D(S)CPU/Q172D(S)CPU Motion controller
* Design method for positioning control (SV13/8V22) Programming Manual (REAL MODE)
parameter

* Design method for safety observation
parameter Q173D(S)CPU/Q172D(S)CPU Motion controller

* Design method for user made safety Programming Manual (Safety Observation)
sequence program

SV22

(Advanced * Design method for synchronous control Q173DSCPU/Q172DSCPU Motion controller (SV22)
synchronous parameter Programming Manual (Advanced Synchronous Control)
control)

ACAUTION

@ When designing the system, provide external protective and safety circuits to ensure safety in
the event of trouble with the Motion controller.

@ There are electronic components which are susceptible to the effects of static electricity
mounted on the printed circuit board. When handling printed circuit boards with bare hands you
must ground your body or the work bench.

Do not touch current-carrying or electric parts of the equipment with bare hands.

@ Make parameter settings within the ranges stated in this manual.

@ Use the program instructions that are used in programs in accordance with the conditions
stipulated in this manual.

@ Some devices for use in programs have fixed applications: they must be used in accordance
with the conditions stipulated in this manual.
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1.2 Motion Control in SV13/SV22 Real Mode

(1) System with servo motor is controlled directly using the servo program in
(SV13/SV22) real mode.
(2) Setting of the positioning parameter and creation of the servo
program/Motion SFC program are required.
(3) The procedure of positioning control is shown below:
1) Motion SFC program is requested to start using the D(P). SFCS
instruction of the sequence program.
(Motion SFC program can also be started automatically by parameter
setting.)

2) Execute the positioning control using the specified Motion SFC program.
(Output to the servo amplifier)

3) The servo motor is controlled.

Program structure in SV13/SV22 real mode

<PLC CPU> <Motion CPU>
Sequence program | Motion SFC program |

1)
> Transfer

?o [ T oo }_{ 100 |

i Il [DP.SFCS[ eees

M2049//servo ON accept ? 2) .
Motion SFC Specification of starting *| Servo amplifier
program start program No.
request instruction [K10: real]

1INC-2

i ) : ervo motor
(Note) : Motion SFC program can also be started automatically Ads 2, 20000 pulse 3)

. Vector speed 30000 pulse/s
by parameter setting. B =

END

Positioning control parametersl

System settings

Fixed parameters
Servo parameters

Parameter blocks

Home position return data

JOG operation data
Limit switch output data
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1.3 Motion Control in SV22 Virtual Mode

(1) Synchronous control with software is performed using the mechanical
system program comprised by virtual main shaft and mechanical module in
(SV22) virtual mode.

(2) Mechanical system programs is required in addition to the positioning
parameter, servo program/Motion SFC program used in real mode.

(3) The procedure of positioning control in virtual mode is shown below:

1) Motion SFC program for virtual mode is requested to start using the
D(P). SFCS instruction of the sequence program.
(Motion SFC program can also be started automatically by parameter

setting.)
!
2) The virtual servo motor of the mechanical system program is started.
!

3) Output the operation result obtained through the transmission module to
the servo amplifier set as the output module.

4) The servo motor is controlled.

Program structure in SV22 virtual mode

<PLC CPU> <Motion CPU>
Sequence program | Motion SFC program | | Mechanical system program
1) Drive module
> Transfer (Virtual servo motor)
I I} [OP.SFCS weee [ KO [ weee | ene }—i
| [G200] |
Motion SFC Specification of starting M2044//on virtual mode?
program start program No. 2)
request instruction
[K100: virtual]
1VF
(Note) : Motion SFC program can also be started automatically Axis 1
by parameter setting. Speed # 0 pulsefs
END Output module

Positioning control parametersl

System settings
Fixed parameters

Servo parameters
Parameter blocks

Limit switch output data

« Home position return data is not used, since home position return cannot be executed in virtual mode. 3) ¥ 3) v
(Home position return is executed in real mode.)
» JOG operation in virtual mode is controlled using the JOG operation data set by drive module parameters. Servo amplifier Servo amplifier
4) A4 4) A 4
Servo motor | | Servo motor
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. _______________________________________________________________________________________________________|]
1.4 Restrictions by the Software's Version
There are restrictions in the function that can be used by the version of the operating
system software and programming software.

The combination of each version and a function is shown in Table1.1.

Table 1.1 Restrictions by the Software's Version

Operating system software version (Note-1), (Note-2)

Function
Q173DSCPU/Q172DSCPU Q173DCPU(-S1)/Q172DCPU(-S1)

Checking Motion controller's serial number and operating . 00D
system software version in GX Developer
Advanced S-curve acceleration/deceleration
(Except constant-speed control (CPSTART) of servo — 00H
program.)
Direct drive servo
MR-J3-C1B-RJO8OW B 00K
Servo amplifier display servo error code (#8008+20n) — 00H
0.44ms fixed-cycle event task — 00H
444us coasting timer (SD720, SD721) — 00H
Synchronous encoder current value monitor in real mode — 00H
Display of the past ten times history in current value history . 00H
monitor
Amplifier-less operation — O00H

Servo instruction (Home position return (ZERO), high speed
oscillation (OSC)) and manual pulse generator operation in — 00H
mixed function of virtual mode/real mode

Advanced S-curve acceleration/deceleration in constant-

speed control (CPSTART) of servo program. T 00K
External input signal (DOG) of servo amplifier in home

position return of count method and speed-position switching — 00G
control

Communication via PERIPHERAL I/F — 00H
Motion SFC operation control instruction o 00L
Type conversion (DFLT, SFLT)

Vision system dedicated function (MVOPEN, MVLOAD, . 00L
MVTRG, MVPST, MVIN, MVFIN, MVCLOSE, MVCOM)

Home position return of scale home position signal detection . 00L
method

Real time display function in digital oscilloscope function — O0ON
Rapid stop deceleration time setting error invalid function — 00S
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Programming software version
MELSOFT MT Works2 (MT Developer2) ) ) Section of reference
MR Configurator2 [ MR Configurator
Q173DSCPU/Q172DSCPU Q173DCPU(-S1)/Q172DCPU(-S1)

_ — — — (Note-2)
1.39R 1.06G — — (Note-4)
1.39R 1.06G 1.01B c2

— — — — Section 4.3
1.39R 1.06G — — (Note-3)

— — — — (Note-5)

Section 6.2
Section 6.3
1.39R 1.06G — — (Note-5)

— — — — (Note-5)
1.39R 1.09K — — Section 10.1
1.39R 1.09K — — (Note-4)
1.39R 1.15R — —
1.39R 1.15R — — (Note-5)
1.39R 1.15R — — (Note-3)
1.39R 1.15R — — (Note-3)
1.39R 1.15R — — (Note-4)
1.39R 1.147T — —

— — — — (Note-4)

—: There is no restriction by the version.
(Note-1): SV13/SV22 is the completely same version.
(Note-2): The operating system software version can be confirmed in the operating system software (CD-ROM), MT Developer2 or
GX Works2/GX Developer. (Refer to "Q173D(S)CPU/Q172D(S)CPU Motion controller Programming Manual (COMMON) Section
1.3,1.4")
(Note-3): Q173D(S)CPU/Q172D(S)CPU Motion controller (SV13/SV22) Programming Manual (Motion SFC)
(Note-4): Q173D(S)CPU/Q172D(S)CPU Motion controller (SV13/SV22) Programming Manual (REAL MODE)
(Note-5): Q173D(S)CPU/Q172D(S)CPU Motion controller Programming Manual (COMMON)
(Note-6): Q173D(S)CPU/Q172D(S)CPU Motion controller Programming Manual (Safety Observation)
(Note-7): Q173DSCPU/Q172DSCPU Motion controller (SV22) Programming Manual (Advanced Synchronous Control)

1-7




1 OVERVIEW

Table 1.1 Restrictions by the Software's Version (continued)

Operating system software version (Note-1), (Note-2)
Function
Q173DSCPU/Q172DSCPU Q173DCPU(-S1)/Q172DCPU(-S1)

Vision system dedicated function (MVOUT) — 00S
Motion SFC operation control instruction
Program control (IF - ELSE - IEND, SELECT -CASE - SEND, — 00R
FOR -NEXT, BREAK)
Display format depending on the error setting data . 00S
information of motion error history device (#8640 to #8735)
Product information list device (#8736 to #8751) — 00S
Safety observation function — 00S
Feed current value update command (M3212+20n) valid in
speed control (I) 008 Not support
External forced stop input ON latch (SM506) 00B 00S
Operation method (SD560) 00B Not support
Advanced synchronous control 00B Not support
Limit switch output function expansion 00B Not support
Driver communication function (SSCNETII) 00C Not support
Intelligent function module support 00C Not support
SSCNETII/H head module connection 00C Not support
Cam auto-generation (CAMMK) easy stroke ratio cam 00C Not support
Acceleration/deceleration time change function 00C Not support
Home position return of dogless home position signal
referenrz:e method ° " ’ 00C Not support
Setting range expansion of backlash compensation amount 00C Not support
Multiple CPU synchronous control 00C Not support
Cam axis length per cycle change during synchronous control 00C Not support
Servo driver VCI series manufactured SSCNETII — 0oL
by CKD Nikki Denso Co., Ltd. SSCNETI/H 00D Not support
Inverter FR-A700 series — —
Synchronous encoder via servo amplifier 00D Not support
Driver communication function (SSCNETII/H) 00D Not support
Optical hub unit connection 00F Not support
Home position return of driver home position return method 00H Not support
Stepping motor module AlphaStep/5-phase manufactured by 00H Not support
ORIENTAL MOTOR Co., Ltd.
Servo driver VPH series manufactured by CKD Nikki Denso
Co., Ltd. 00H Not support
IAl electric actuator controller manufactured by 1Al Corporation 00H Not support
Inverter FR-A800 series 00J Not support
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Programming software version
MELSOFT MT Works2 (MT Developer2) ) ) Section of reference
MR Configurator2 [ MR Configurator
Q173DSCPU/Q172DSCPU Q173DCPU(-S1)/Q172DCPU(-S1)
1.39R 1.39R — — (Note-3)
1.39R 1.39R — — (Note-3)
_ _ — — (Note-3)
— — — — Section 4.3
1.39R 1.39R — — (Note-6)
— Not support — — (Note-4)
_ — — — (Note-5)
— Not support — — (Note-5)
1472 Not support — — (Note-7)
1472 Not support — — (Note-5)
— Not support — — (Note-5)
1.56J Not support — — (Note-5)
1.56J Not support — — (Note-5)
1.56J Not support — — (Note-3)
1.56J Not support — — (Note-4)
1.56J Not support — — (Note-4)
1.56J Not support — — (Note-4)
1.56J Not support — — (Note-7)
1.56J Not support — — (Note-7)
1.34L 1.15R — — (Note-4)
1.56J Not support — — (Note-4)
1.34L 1.15R — — (Note-4)
1.68W Not support 1.23Z Not support (Note-7)
1.68W Not support 1.23Z Not support (Note-5)
— Not support — — (Note-4)
1.118Y Not support — — (Note-4)
1.118Y Not support — — (Note-4)
1.118Y Not support — — (Note-4)
1.118Y Not support — — (Note-4)
1.120A Not support — — (Note-4)

—: There is no restriction by the version.
(Note-1): SV13/SV22 is the completely same version.
(Note-2): The operating system software version can be confirmed in the operating system software (CD-ROM), MT Developer2 or
GX Works2/GX Developer. (Refer to "Q173D(S)CPU/Q172D(S)CPU Motion controller Programming Manual (COMMON) Section
1.3,14")
(Note-3): Q173D(S)CPU/Q172D(S)CPU Motion controller (SV13/SV22) Programming Manual (Motion SFC)
(Note-4): Q173D(S)CPU/Q172D(S)CPU Motion controller (SV13/SV22) Programming Manual (REAL MODE)
(Note-5): Q173D(S)CPU/Q172D(S)CPU Motion controller Programming Manual (COMMON)
(Note-6): Q173D(S)CPU/Q172D(S)CPU Motion controller Programming Manual (Safety Observation)
(Note-7): Q173DSCPU/Q172DSCPU Motion controller (SV22) Programming Manual (Advanced Synchronous Control)
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L]

Table 1.1 Restrictions by the Software's Version (continued)

Operating system software version (Note-1). (Note-2)

Function
Q173DSCPU/Q172DSCPU Q173DCPU(-S1)/Q172DCPU(-S1)

Improvement of absolute positioning operation for servo
driver VCI/VPH series manufactured by CKD Nikki Denso

) ooL Not support
Co., Ltd., and stepping motor module AlphaStep/5-phase
manufactured by ORIENTAL MOTOR Co., Ltd.

1-10
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Programming software version
MELSOFT MT Works2 (MT Developer2)

Q173DSCPU/Q172DSCPU Q173DCPU(-S1)/Q172DCPU(-S1)

Section of reference

MR Configurator2 [ MR Configurator

— Not support — — (Note-4)

—: There is no restriction by the version.
(Note-1): SV13/SV22 is the completely same version.

(Note-2): The operating system software version can be confirmed in the operating system software (CD-ROM), MT Developer2 or
GX Works2/GX Developer. (Refer to "Q173D(S)CPU/Q172D(S)CPU Motion controller Programming Manual (COMMON) Section
1.3, 1.4")

(Note-3): Q173D(S)CPU/Q172D(S)CPU Motion controller (SV13/SV22) Programming Manual (Motion SFC)

(Note-4): Q173D(S)CPU/Q172D(S)CPU Motion controller (SV13/SV22) Programming Manual (REAL MODE)

(Note-5): Q173D(S)CPU/Q172D(S)CPU Motion controller Programming Manual (COMMON)

(Note-6): Q173D(S)CPU/Q172D(S)CPU Motion controller Programming Manual (Safety Observation)

(Note-7): Q173DSCPU/Q172DSCPU Motion controller (SV22) Programming Manual (Advanced Synchronous Control)
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1.5 Programming Software Version

The programming software versions that support Motion CPU are shown below.

MELSOFT MT Works2 (MT Developer2)

Motion CPU MR Configurator2 MR Configurator
SV13/SV22 Sv43
Q173DSCPU 1.39R (Note-1) 1.10L Not support
Q172DSCPU 1.39R (Note-1) 1.10L Not support
Q173DCPU-S1 1.00A (Note-2) 1.03D (Note-3) 1.00A Co (Note-4)
Q172DCPU-S1 1.00A (Note-2) 1.03D (Note-3) 1.00A C0 (Note-4)
Q173DCPU 1.00A 1.03D 1.00A co (Note-4)
Q172DCPU 1.00A 1.03D 1.00A co (Note-4)

Note-1): Use version 1.47Z or later to use advanced synchronous control method.

Note-3): Use version 1.23Z or later to communicate via PERIPHERAL I/F.

(
(Note-2): Use version 1.12N or later to communicate via PERIPHERAL I/F.
(
(

Note-4): Use version C1 or later to use MR Configurator combination with MT Developer2.
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2 STARTING UP THE SYSTEM

2. STARTING UP THE SYSTEM
The procedure for virtual mode positioning control is shown below.
2.1 Starting Up the Virtual Mode System

The procedure to start up for virtual mode system is shown below.

( START )
v

| Install the MT Developer2 |

Start the MT Developer2

!

System setting/Multiple CPU
settings/Automatic refresh

Refer to the "Q173D(S)CPU/Q172D(S)CPU
Motion controller Programming Manual (COMMON)".

setting

Set the following positioning *Refer to the "Q173D(S)CPU/Q172D(S)CPU

parameters Motion controller (SV13/SV22) Programming
* Fixed parameters Manual (REAL MODE)".

*Servo parameters Refer to the "Q173D(S)CPU/Q172D(S)CPU

* Parameter blocks
+ Limit switch output data

v

Execute the relative check, and
correct the errors

Motion controller Programming Manual (COMMON)".

'

Will cam be used ?

Set the cam data

A

Refer to Chapter "5 MECHANICAL SYSTEM

Create the mechanical system
PROGRAM".

program

v

Check the mechanical system
program, and correct the errors

v
1)




2 STARTING UP THE SYSTEM

1)
Create the Motion SFC program
and servo program

v

Turn the power supply of
Multiple CPU system ON

v

Write the following data to the
Motion CPU using

MT Developer2

- System setting data

* Servo setting data

*Motion SFC parameter

» Motion SFC program

*Servo program

* Mechanical system program
*Cam data (Cam use)

v

Starting up the servo amplifier
using MT Developer2

v
Execute the JOG operation,
manual pulse generator
operation and home position
return test

v

Adjust cam setting axis
(Cam use)

(Bottom dead point, stroke value,
etc.) Real mode

'

Align the virtual mode operation
start position

Set data in the parameter
setting device

Switch from real mode to virtual
mode

v ——
Start drive module operation
Check operation state with the
servo monitor or mechanical
system monitor

|

( END >

Virtual mode
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2.2 Starting Up the Incremental System and Absolute System

When incremental system or absolute system is used, the procedure for virtual mode
operation is shown below.

2.2.1 Operation for incremental system

The operation procedure for incremental system is shown below.

C START )

v _
Turn the power supply of
Multiple CPU system ON

v
Execute the all axes servo
start request (Turn M2042 on)

!

Execute the home position
return
v

Align the virtual mode
operation start position

'

Set data in the parameter
setting device

!

Switch from real mode to
virtual mode

Real mode

: Set the operation start address:

I by the current value change | .
A 17T 4 Virtual mode

Execute virtual mode operation
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2.2.2 Operation for absolute (absolute position) system

The operation procedure for absolute system is shown below.

C START )

'

Turn the power supply of
Multiple CPU system ON

!

Execute the all axes servo
start request (Turn M2042 on)

Is the home NO
position return request
signal ON ?
YES
Execute the home position
return YES

Align the virtual mode
operation start position

le

Is the
continuation
disabled warning

signal ON ?

NO

&
Set data in the parameter
setting device

v
Switch from real mode to
virtual mode

v

: Set the operation start address !
: by the current value change JI

Execute virtual mode operation

Real mode

—1—

Virtual mode
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_______________________________________________________________________________________________________________________________________|]
2.3 Differences Between Real Mode and Virtual Mode
Specifications of the positioning data, positioning devices and servo programs, etc.
used in the real mode differ in part in the virtual mode.
When using them in the virtual mode, refer to the "Q173D(S)CPU/Q172D(S)CPU
Motion controller (SV13/SV22) Programming Manual (REAL MODE)" after checking
about a different point in the real mode.
2.3.1 Positioning data

Positioning data used in the virtual mode are shown in Table 2.1 below.

Table 2.1 Positioning Data List

ltem Real mode | Virtual mode Remark
System settings O O
Fixed O A Usable units differ according to the
parameters
output module.
Servo parameters O O
Parameter blocks O AN Only [pulse] usable.
Home position return data O -
JOG operation data O -
Limit switch output data O A
O : Used
A\ : Used (Restrictions in part)
— : Not used

(Note): Refer to Section 10.1 for the real mode axis at virtual mode.

2.3.2 Positioning devices

The operating ranges of positioning devices used in virtual mode are shown in Table

2.2 below.
Table 2.2 Operating Range of Positioning Devices
Device name Real mode Virtual mode

M2000 to M3839

Internal relays M4640 to M4687 M2000 to M5487
M5440 to M5487

Special relays SMO to SM2255

Data registers DOto D799 DO to D1559
D1120 to D1239

Motion registers #8000 to #8751

Special registers SDO0 to SD2255
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2.3.3 Servo programs

(1) Servo program area
(a) The same servo program (Kn) No. cannot be used in both the real mode and
virtual modes. The range of servo program (Kn) used in the virtual mode
must be set using MT Developer2 in advance.

(2) Servo instructions
(a) The home position return, speed control (II), speed-position switching control,
high-speed oscillation control and speed control with fixed position stop
among the controls which can be used in the real mode cannot be used in
the virtual mode.

(b) Control units of the parameter block and the torque limit value among the
positioning data which can be set using the servo program are not used.
(3) Differences of the servo instruction between real mode and virtual mode are
shown in Table 2.3 below.

Table 2.3 Differences of Servo Instruction List

Real Virtual
Item Remark
mode mode
VPF
Speed-position
VPR O X
switching control
Speed control (I) O X
Switch to virtual mode
Servo Home position after home position
. . O X
instruction | return return in the real
mode.
High-speed o %
oscillation
Speed control PVF
with fixed position O X
PVR
stop
. Fixed as
Control units O
Position [pulse]
ositionin
data d Parameter block The torque limit value
Torque limit value O - is set with the "output
module parameter".

O:Used, X :Unusable, — :Notused
(Note-1): Instruction not listed in the table above are common instructions in real mode and virtual
mode.
(Note-2): Refer to Section 10.1 for the real mode axis at virtual mode.
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2.3.4 Control change (Current value change/speed change/target position change)

When a control change is executed in the virtual mode, the feed current value/speed of
the drive module is changed.

Control changes are not possible for the output module (except for cam).

Differences between control changes in the real mode and virtual modes are shown in
Table 2.4 below.

Table 2.4 Differences List of Control Change

Real mode Virtual mode
Drive module Output module
Item Synchronous )
Servo motor Virtual servo | Synchronous Ball | Rotary
encoder Roller Cam
motor encoder screw | table
Current value
o B O O X x x o
change
Speed change O X O X X_(Note-1)
Target position y o . .
change @
O :Used, X :Unusable

(Note-1): If the output module is a roller which uses a speed change gear, a speed change can be executed by
changing the speed change gear ratio.

REMARK

Refer to the following Chapters for details of the drive and output modules.
* Drive module : Chapter 5 and 6
» QOutput module : Chapter 5and 8

@: Refer to Section 1.4 for the software version that supports this function.
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2.3.5 Switching of control mode (Speed-torque control) €EE

When a speed-torque control is executed in the virtual mode, the control mode of the
output module (except for cam) and real mode axis is switched.

Differences between speed-torque control in the real mode and virtual modes are
shown in Table 2.5 below.

Table 2.5 Differences List of Control Mode Switching

Real mode Virtual mode
Drive module Output module
Item Synchronous [ Real
Servo motor Virtual servo | Synchronous Ball | Rotary .
encoder Roller Cam | mode axis
motor encoder screw | table
Speed-torque
peea-ora O x x x ol o | o] x o
control
O :Used, X :Unusable
REMARK

Refer to the Section 10.2 for details of the speed-torque control in virtual mode.
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3. PERFORMANCE SPECIFICATIONS

Performance specifications of the Motion CPU are shown in Table 3.1 below.

Table 3.1 Motion CPU Performance Specifications (Virtual Mode)

Item Q173DSCPU Q172DSCPU Q173DCPU(-S1) Q172DCPU(-S1)
Up to 32 axes Up to 16 axes Up to 32 axes Up to 8 axes
Number of control axes (Simultaneous: 2 to 4/ | (Simultaneous: 2 to 4/ | (Simultaneous: 2 to 4/ | (Simultaneous: 2 to 4/
Independent: 32 axes) | Independent: 16 axes) | Independent: 32 axes) | Independent: 8 axes)
Synchronous control, Synchronous control,
PTP (Point to Point) control, speed control, PTP (Point to Point) control, speed control,
Control method fixed-pitch feed, constant-speed control, fixed-pitch feed, constant-speed control,
position follow-up control, position follow-up control,
speed-switching control, speed-torque control speed-switching control
Virtual servo
Drive motor
pulse
module Synchronous
Control encoder
units Roller ]
mm, inch
Output Ball screw
module Rotary table Fixed as "degree"
Cam mm, inch, degree, pulse mm, inch, pulse
Program language Dedicated instructions (Servo program + mechanical system program)
Capacity 16k steps (16384 steps) (Note-2)
Number of
Servo program e . ) L e .
positioning Total of 3200 points (It changes with programs, indirect specification is possible.)
points
Virtual servo
32 axes 16 axes 32 axes 8 axes
. motor
Drive module
Synchronous
5 12 axes 12 axes 12 axes 8 axes
o encoder
O
= Virtual main
9 32 16 32 8
gl =\, . shaft
g ) Virtual axs Virtual auxilia
g 8 , ary 32 16 32 8
sl ¢ input axis
@M
g S Gear 64 32 64 16
2 ‘é Clutch (Note-1) 64 32 64 16
s Speed change
S| 8| Transmission | " 9 64 32 64 16
| 3 gear
£| o©| module - -
8 € Differential gear 32 16 32 8
=S ) ,
e Differential gear
g . 32 16 32 8
= to main shaft
2 Roller 32 16 32 8
Output Ball screw 32 16 32 8
Total 32 Total 16 Total 32 Total 8
module Rotary table 32 16 32 8
Cam 32 16 32 8
Types Up to 256 (Note-3)
Resolution per cycle 256 + 512 + 1024 » 2048 (Note-3)
g Memory capacity 132k bytes
O| Storage memory for cam data CPU internal RAM memory
Stroke resolution 32767
Control mode Two-way cam/feed cam
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Table 3.1 Motion CPU Performance Specifications (Virtual Mode) (Continued)

Item Q173DSCPU | Q172DSCPU | Q173DCPU(-S1) | Q172DCPU(-S1)
Interpolation functions Linear interpolation (2 to 4 axes), circular interpolation (2 axes)

PTP (Point to Point) control, speed control, fixed-pitch feed, constant-speed control,
Control methods

position follow-up control

PTP control : Selection of absolute or incremental data method
Method Fixed-pitch feed : Incremental data method
o Constant-speed control : Both absolute and incremental data method can be used together
Positioning Position follow-up control : Absolute data method
Position command Address setting range : —2147483648 to 2147483647 [pulse]
Speed command Speed setting range : 1 to 2147483647 [pulse/s]
S Trapezoidal Acceleration-fixed acceleration/deceleration Time-fixed acceleration/deceleration
8 acceleration/ Acceleration time : 1 to 65535 [ms] Acceleration/deceleration time: 1 to 5000 [ms]
S deceleration Deceleration time : 1 to 65535 [ms] (Only constant-speed control is possible.)
§ Acceleration/
_‘é deceleration | g_curve
=| control acceleration/ S-curve ratio: 0 to 100[%]
deceleration
2::;2:::?;/{%/9 Acceleration section ratio: 0.0 to 100.0[%)]
. Deceleration section ratio: 0.0 to 100.0[%]
deceleration
JOG operation function Provided
M-code function M-code output function provided, M-code complete wait function provided

. Up to 3 units can be connected.
Manual pulse generator operation

function
(Test mode only)

Up to 3 axes can be operated simultaneously.
Setting of magnification : 1 to 10000
Setting of smoothing magnification provided.

(Note-1): When the TREN input signal is used as "external input mode clutch”, the high speed reading function cannot be used.
(Note-2): Capacity matching the servo program for real mode.
(Note-3): Relation between a resolution per cycle of cam and type are shown below.

Resolution per cycle 256 512 1024 2048
Type 256 128 64 32
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4. POSITIONING DEDICATED SIGNALS

The internal signals of the Motion CPU and the external signals to the Motion CPU are
used as positioning signals.

(1) Internal signals
The following five devices of the Motion CPU are used as the internal signals of
the Motion CPU.

s Internal relay (M) ....cccoveiviinennenne M2000 to M5487 (3488 points)
* Special relay (SM) .......ccceeevvennen. SMO0 to SM2255 (2256 points)
* Data register (D) ......ccoeevvieeieenenne DO to D1599 (1600 points)
* Motion register (#) ........ccooeeveenene #8000 to #8751 (752 points)
* Special register (SD) ........cccueenee. SDO0 to SD2255 (2256 points)
(2) External signals
The external input signals to the Motion CPU are shown below. 4
» Upper/lower limit switch input .......... The upper/lower limit of the positioning
range is controlled.
e Stop signal ......cceoevevciiiiieee e, This signal makes the starting axis stop.
* Proximity dog signal ..........c.ccceeeneee. ON/OFF signal from the proximity dog.
* Speed/position switching signal ...... Signal for switching from speed to position.
* Manual pulse generator input .......... Signal from the manual pulse generator.

Configuration between modules

PLC CPU Motion CPU
1) 2)
Device memory Device memory
PLC control Multiple CPU Motion control
processor Multiple CPU | | high speed Multiple CPU processor
high speed bus high speed
transmission | Af————  transmission
f memory memory f

SSCNETII(/H)
Q series PLC system bus
Servo
amplifier
PLC /0O module PLC intelligent Motion module Servo motor
(DI/O) function module (Proximity dog signal, manual
(A/D, DIA, etc.) pulse generator input) Servo external input signals

(FLS, RLS, DOG)

Note) : Device memory data : 1) # 2)

Fig.4.1 Flow of the internal signals/external signals
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The positioning dedicated devices are shown below.
It indicates the device refresh cycle of the Motion CPU for status signal with the

positioning control, and the device fetch cycle of the Motion CPU for command signal
with the positioning control.
The operation cycle and main cycle of the Motion CPU are shown below.

(a) Operation cycle

Item

Q173DSCPU

Q172DSCPU

Q173DCPU(-S1)

Q172DCPU(-S1)

Number of control axes

Up to 32 axes

Up to 16 axes

Up to 32 axes

Up to 8 axes

Operation cycle
(Default)

Sv22

0.44ms/ 1to 6 axes
0.88ms/ 7 to 16 axes
1.77ms/ 17 to 32 axes

0.44ms/ 1to 6 axes
0.88ms/ 7 to 16 axes

0.44ms/ 1to 4 axes
0.88ms/ 5to 12 axes
1.77ms/ 13 to 28 axes
3.55ms/ 29 to 32 axes

0.44ms/ 1to 4 axes
0.88ms/ 5to 8 axes

(b) Main cycle is not fixed-cycle as operation cycle. The cycle is dozens[ms] to

hundreds[ms].

REMARK

(1) In the positioning dedicated signals, "n

in "M3200+20n", etc. indicates a value
corresponding to axis No. such as the following tables.

Axis No. n Axis No. Axis No. n Axis No. n
1 0 9 17 16 25 24
2 1 10 9 18 17 26 25
3 2 11 10 19 18 27 26
4 3 12 11 20 19 28 27
5 4 13 12 21 20 29 28
6 5 14 13 22 21 30 29
7 6 15 14 23 22 31 30
8 7 16 15 24 23 32 31

« Calculate as follows for the device No. corresponding to each axis.
M3200+20n (Stop command)=M3200+20 X 31=M3820

(Example) For axis 32

M3215+20n (Servo OFF command)=M3215+20X31=M3835
* The following range is valid.
*+ Q172DSCPU : Axis No.1 to 16 (n=0 to 16)

(2) In the positioning dedicated signals,

+ Q172DCPU(-S1) : Axis No.1 to 8 (n=0 to 7)

encoder axis status", "Synchronous encoder axis command signal" and
"Synchronous encoder axis monitor device" indicates a value corresponding to
synchronous encoder No. such as the following tables.

n" in "M4640+4n", etc. of the "Synchronous

Synchronous encoder No. [ n [ Synchronous encoder No.| n | Synchronous encoder No.
P1 0 P5 4 P9 8
P2 1 P6 5 P10 9
P3 2 P7 6 P11 10
P4 3 P8 7 P12 11

« Calculate as follows for the device No. corresponding to each synchronous encoder.
(Example) For synchronous encoder No.12
M4640+4n (Error detection)= M4640+4 X11=M4684

D1122+10n (Minor error code)= D1122+10X11= D1232
* The range (n=0 to 7) of synchronous encoder No. P1 to P8 is valid in the Q172DCPU(-S1).
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4.1 Internal Relays

(1) Internal relay list

Sv22
Device No. Application Real Virtual
MO User device
to (2000 points)
M2000 Common device )
fo (320 points) © ©
M2320 Unusable
to (80 points) B B
M2400 Axis status
(20 points x 32 axes)
to Real mode : Each axis © ©
Virtual mode : Output module
M3040 Unusable
i (32 points) Reallvirtual
M3072 Common device community
to (Command signal) ®) le)
(64 points)
M3136 Unusable
to (64 points) B B
M3200 Axis command signal
(20 points x 32 axes)
to Real mode : Each axis © ©
Virtual mode : Output module
M3840 Unusable
to (160 points) B Y.
M4000 (Note-1) 2
Virtual servo motor axis status
to (20 points x 32 axes) (Note-2) Backup| O
M4640 (Note-1) | 5ynchronous encoder axis
o status O @)
(4 points X 12 axes)
M4688 Note1) | ynysable
to (112 points) B B > Virtual
M4800 (Note-1)
Virtual servo motor axis
. command signal % O
(20 points x 32 axes) (Note-2)
M5440 (Note-1)
Synchronous encoder axis
to command signal (Noé_‘l) e}
(4 points X 12 axes)
J/
1\25488 User device (Note-3)
MB191 (2704 points)

O :Valid, X: Invalid
]t can be used as a user device.
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POINT |

(1) Total number of user device points
4704 points|

(2) (Note-1): Do not set M4000 to M5487 as the latch range in virtual mode.

(3) (Note-2): This signal occupies only the area of the axis set in the mechanical
system program. The unused axis areas in the mechanical system
program can be used as a user device.

(4) (Note-3): The cam axis command signal and smoothing clutch complete signal
can be set as the optional device at the parameter.

(5) (Note-4): It is valid for the version (Refer to Section 1.4) that supports
"synchronous encoder current value monitor in real mode".

(6) This manual describes only details for internal relays used in the virtual mode. If

it is required, refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller
(SV13/SV22) Programming Manual (REAL MODE)".
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(2) Axis status list

Axis No. Device No. Signal name
1 M2400 to M2419
2 M2420 to M2439 Virtual
3 M2440 to M2459 . Real Refresh |Fetch| Signal
Signal name Real Ball |Rotary o
4 M2460 to M2479 Roller Cam | Mode cycle cycle |direction
screw | table )
5 M2480 to M2499 axis
6 M2500 to M2519 0 [Positioning start complete OFF
7 M2520 to M2539 1 |Positioning complete
8 M2540 to M2559 "
2 |In-position e
9 M2560 to M2579
. " Operation
10 M2580 to M2599 3 |Command in-position ovele
11 M2600 to M2619 4 |Speed controlling OFF y
12 M2620 to M2639 5 Speed / position switching
13 M2640 to M2659 latch
14 M2660 to M2679 6 |Zero pass
15 M2680 to M2699 7 |Error detection Immediately
16 M2700 to M2719 . Operation Status
8 |Servo error detection e e )
17 M2720 to M2739 cycle signal
18 M2740 to M2759 Home position return .
9 Main cycle
19 M2760 to M2779 request
20 M2780 to M2799 1 Home position return Operation
21 | M2800 to M2819 complete © cycle
22 M2820 to M2839 | | 11| FLS
23 M2840 to M2859 | |12 |External [RLS )
—1 . Main cycle
24 M2860 to M2879 | | 13 |signals |STOP
25 M2880 to M2899 | | 14 DOG/CHANGE
26 M2900 to M2919 | | 15 |Servo ready Operation
27 M2920 to M2939 | | 16 | Torque limiting cycle
28 M2940 to M2959 | | 17 |Unusable — — — — — —
29 [ M2960 to M2979 Virtual mode continuation At virtual
30 M2980 to M2999 | | 18 [operation disable warning e mode
(Note-1) " Status
31 | M3000 to M3019 o O | transition signal
32 M3020 to M3039 O ti
19 [M-code outputting OFF peration
cycle
O : Valid

(Note-1): It is unusable in the SV22 real mode.

POINT |

(1) The following range is valid.
*Q172DSCPU  : Axis No.1to 16
* Q172DCPU(-S1): Axis No.1to 8
(2) The following device area can be used as a user device.
*+Q172DSCPU  : 17 axes or more
* Q172DCPU(-S1): 9 axes or more
However, when the project of Q172DSCPU/Q172DCPU(-S1) is replaced with

Q173DSCPU/Q173DCPU(-S1), this area cannot be used as a user device.
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(3) Axis command signal list

Axis No. Device No. Signal name
1 M3200 to M3219
2 M3220 to M3239 Virtual
3 M3240 to M3259 . Real |Refresh| Fetch Signal
Signal name Real Ball |Rotary Lo
4 M3260 to M3279 Roller Cam [mode | cycle cycle direction
screw | table )
5 M3280 to M3299 axis
6 M3300 to M3319 [ | 0 |Stop command Operation
7 M3320 to M3339 1 |Rapid stop command cycle
8 M3340 to M3359 2 Forward rotation JOG start
9 M3360 to M3379 command
10 M3380 to M3399 3 Reverse rotation JOG Main | Command
11 M3400 to M3419 start command © X © cycle signal
12 M3420 to M3439 4 Complete signal OFF
13 M3440 to M3459 command
14 M3460 to M3479 5 Speed/position switching Operation
15 M3480 to M3499 enable command cycle
16 M3500 to M3519 | | 6 |Unusable — — — — — —
17 M3520 to M3539 7 |Error reset command Mai
ain
18 M3540 to M3559 Servo error reset @)
8 cycle | Command
19 M3560 to M3579 command e O signal
i
20 M3580 to M3599 External stop input disable
9 % At start
21 M3600 to M3619 at start command
22 M3620 to M3639 | |10
[~ |Unusable — — — — — —
23 M3640 to M3659 | |11
24 M3660 to M3679 Feed current value update
12 e % e} At start
25 M3680 to M3699 command
26 M3700 to M3719 13 Address clutch reference At virtual
27 | M3720 to M3739 setting command (Note-1) X o vi dua
mode
28 M3740 to M3759 Cam reference position % x "
14 . Note-1 % ®) transition
29 | M3760 to M3779 setting command (Note-1)
30 M3780 to M3799 Operation | Command
15|Servo OFF command ianal
31 M3800 to M3819 cycle signa
32 M3820 to M3839 | |16 [Gain changing command Operation
1 PI-PID switching o O o cycle
command €K (Note-2)
Control loop changing .
18 command Operation
19|FIN signal X cycle

O : Valid, X : Invalid

(Note-1): It is unusable in the SV22 real mode.
(Note-2): Operation cycle 7.1[ms] or more: Every 3.5[ms]

POINT |

(1) The following range is valid.
*Q172DSCPU  : Axis No.1to 16
* Q172DCPU(-S1): Axis No.1to0 8
(2) The following device area can be used as a user device.
*+Q172DSCPU  : 17 axes or more
* Q172DCPU(-S1): 9 axes or more
However, when the project of Q172DSCPU/Q172DCPU(-S1) is replaced with
Q173DSCPU/Q173DCPU(-S1), this area cannot be used as a user device.

4-6




4 POSITIONING DEDICATED SIGNALS

(4) Virtual servo motor axis status list

Axis No. Device No. Signal name
1 M4000 to M4019
2 M4020 to M4039 Virtual
3 M4040 to M4059 . Real | Refresh |Fetch| Signal
Signal name Real Ball |Rotary Lo
4 M4060 to M4079 Roller Cam [mode | cycle | cycle |direction
screw | table )
5 M4080 to M4099 axis
6 M4100 to M4119 0 |Positioning start complete Operation Status
— Backup @) % .
7 M4120 to M4139 1 |Positioning complete cycle signal
8 M4140 to M4159 2 |Unusable — — — — — —
9 M4160 to M4179 3 [Command in-position Operation Status
) Backup @) X )
10 M4180 to M4199 4 |Speed controlling cycle signal
11 M4200 to M4219 5
[ |Unusable — — — — — —
12 M4220 to M4239 6
13 M4240 to M4259 . Immedi- Status
7 |Error detection Backup @) % .
14 M4260 to M4279 ately signal
15 M4280 to M4299 | | 8 |
16 M4300 to M4319 | | 9 |
17 M4320 to M4339 | |10
18 M4340 to M4359 | |11
19 M4360 to M4379 | 12|
20 M4380 to M4399 | |13 |Unusable — — — — — —
21 M4400 to M4419 | |14
22 M4420 to M4439 | |15]
23 M4440 to M4459 | |16
24 M4460 to M4479 | |17 |
25 M4480 to M4499 | |18
26 M4500 to M4519 . Operation Status
19 |M-code outputting Backup @) % .
27 M4520 to M4539 cycle signal
28 M4540 to M4559 O :Valid, x: Invalid
29 M4560 to M4579
30 M4580 to M4599
31 M4600 to M4619
32 M4620 to M4639

POINT |

(1) The following range is valid.
*+Q172DSCPU  : Axis No.1to 16
* Q172DCPU(-S1): Axis No.1 to 8

(2) The unused axis areas in the mechanical system program can be used as a
user device.
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(5) Virtual servo motor axis command signal list

Axis No. Device No. Signal name
1 M4800 to M4819
2 M4820 to M4839 Virtual
3 M4840 to M4859 . Real |Refresh| Fetch Signal
Signal name Real Ball |Rotary oo
4 M4860 to M4879 Roller Cam [mode | cycle cycle direction
screw | table )
5 M4880 to M4899 axis
6 M4900 to M4919 0 |Stop command Operation
7 M4920 to M4939 1 |Rapid stop command cycle
8 M4940 to M4959 2 Forward rotation JOG
9 M4960 to M4979 start command Command
10 [M498010M4999 | | _ |Reverse rotation JOG * © x Main | signal
11 M5000 to M5019 start command cycle
12 |M5020 to M5039 4 Complete signal OFF
13 [M5040 to M5059 command
14 [M5060 to M5079 5
—|Unusable — — — — — —
15 [M5080 to M5099 6
16 |M5100 to M5119 Main | Command
7 |Error reset command % ®) % )
17 |M5120 to M5139 cycle signal
18 [M5140 to M5159 8 |Unusable — — — — — —
19 |M5160 to M5179 External stop input
. Command
20 [M5180 to M5199 9 [disable at start % ®) % At start signal
21 [M5200 to M5219 command 9
22 |M5220 to M5239 | |10
23 [M5240 to M5259 | | 11]
24 [M5260 to M5279 | |12]
25 |M5280 to M5299 | |13
26 |M5300 to M5319 | |14 |Unusable — — — — — —
27 |M5320 to M5339 | |15
28  |M5340 to M5359 | |16
29  |M5360 to M5379 | |17
30 |M5380 to M5399 18
31 M5400 to M5419 . Operation| Command
19 [FIN signal % ®) % )
32 |[M5420 to M5439 cycle signal

O : Valid, X :Invalid

POINT |

(1) The following range is valid.
*+Q172DSCPU  : Axis No.1to 16
* Q172DCPU(-S1): Axis No.1to 8

(2) The unused axis areas in the mechanical system program can be used as a
user device.
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(6) Synchronous encoder axis status list

Axis No. Device No. Signal name
1 M4640 to M4643
2 M4644 to M4647 ) i Signal
Signal name Real | Virtual | Refresh cycle Fetch cycle o
3 M4648 to M4651 direction
4 M4652 to M4655 0 [Error detection Immediately
5 M4656 to M4659 1 [External signal TREN Status
6 M4660 to M4663 p Virtual mode continuation operation © © Main cycle signal
7 M4664 to M4667 disable warning
8 M4668 to M4671 3 |Unusable — — — — —
9 M4672 to M4675 O :Valid
10 [M4676 to M4679
11 [M4680 to M4683
12 [M4684 to M4687
POINT |
(1) The range of axis No.1 to 8 is valid in the Q172DCPU(-S1).
(2) The device area of 9 axes or more can be used as a user device in the
Q172DCPU (-S1).
However, when the project of Q172DCPU(-S1) is replaced with Q173DSCPU/
Q172DSCPU/Q173DCPU(-S1), this area cannot be used.
(7) Synchronous encoder axis command signal list
Axis No. Device No. Signal name
1 M5440 to M5443
2 M5444 to M5447 . . Signal
Signal name Real | Virtual | Refresh cycle Fetch cycle o
3 M5448 to M5451 direction
: mzzz :o Mo455 0 |Error reset (Noé_” O Main cycle S.tatus
0 M5459 signal
6 M5460 to M5463 | | 1 |
7 |M5464 to M5467 | | 2 |Unusable — — — — —
8 M5468 to M5471 3
9 M5472 to M5475 O :Valid, x: Invalid
10  |M5476 to M5479 (Note-1): It is valid for the version (Refer to Section 1.4) that supports "synchronous encoder current
11 M5480 to M5483 value monitor in real mode".
12 [M5484 to M5487

POINT |

(1) The range of axis No.1 to 8 is valid in the Q172DCPU(-S1).

(2) The device area of 9 axes or more can be used as a user device in the
Q172DCPU (-S1).
However, when the project of Q172DCPU(-S1) is replaced with Q173DSCPU/
Q172DSCPU/Q173DCPU(-S1), this area cannot be used.
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(8) Common device list

Device Sianal Refresh oyl Fetch oyl Signal Remark Device Sianal Refresh oyl Fetch oyl Signal Remark
ignal name efresh cycle etch cycle ignal name efresh cycle etch cycle
No. direction | Note-6) No. direction | Note-6)
. Command
M2000 | PLC ready flag Main cycle ) M3072 M2055
signal
M2001 | Axis 1 M2056
M2002 [ Axis 2 Mz057 | Unusable — — — —
- (6 points)
M2003 | Axis 3 M2058
M2004 | Axis 4 M2059
M2005 | Axis 5 M2060
M2006 | Axis 6 M2061 | Axis 1
M2007 |Axis 7 M2062 | Axis 2
M2008 | Axis 8 M2063 | Axis 3
M2009 | Axis 9 M2064 | Axis 4
M2010 | Axis 10 M2065 | Axis 5
M2011 | Axis 11 M2066 | Axis 6
M2012 | Axis 12 M2067 | Axis 7
M2013 | Axis 13 M2068 | Axis 8
M2014 | Axis 14 Status M2069 | Axis 9
M2015 | Axis 15 signal M2070 [Axis 10
M2016 |Axis 16 | ” Overa | (Note-1), M2071 | Axis 11
art accept fla eration cycle
M2017 | Axis 17 piiag s 4 (Note-2), M2072 | Axis 12
M2018 | Axis 18 (Note:3) M2073 [Axis 13
(Note-4)
M2019 | Axis 19 M2074 | Axis 14
N N Status
M2020 | Axis 20 M2075 | Axis 15
- . signal
M2021 | Axis 21 M2076 | Axis 16
M2022 | Axis 22 M2077 | Axis 17 Speed change Operati ! .
eration cycle
is is accepting flag P Y (Note-2),
M2023 | Axis 23 M2078 | Axis 18 (Note-3),
M2024 | Axis 24 M2079 | Axis 19 (Note-4)
M2025 | Axis 25 M2080 | Axis 20
M2026 | Axis 26 M2081 | Axis 21
M2027 | Axis 27 M2082 | Axis 22
M2028 | Axis 28 M2083 | Axis 23
M2029 | Axis 29 M2084 | Axis 24
M2030 | Axis 30 M2085 | Axis 25
M2031 | Axis 31 M2086 | Axis 26
M2032 | Axis 32 M2087 | Axis 27
M2033 |Unusable M2088 | Axis 28
M2034 |(2 points) M2089 | Axis 29
Motion error history clear . Command )
M2035 Main cycle . M3080 M2090 |Axis 30
request flag signal
M2036 |Unusable M2091 | Axis 31
M2037 | (2 points) M2092 | Axis 32
. . At debugging mode
M2038 | Motion SFC debugging flag " Status M2093
transition anal
signal
M2039 | Motion error detection flag Immediate 9 M2094
Speed switchi int ified C d
M2040 | >Peed Swtehing point speci Atstart ommand | 173 | | m2oss
flag signal
Status
M2041 | System setting error flag Operation cycle signal M2096
i
J Unusable
M2042 | All axes servo ON command Operation cycle M3074 M2097 . — — — —
Command (8 points)
Real mode/virtual mode At virtual mode .
m2043 | " signal | M3075 M2098
switching request (SV22) transition
Real mode/virtual mode
M2044 | M2099
switching status (SV22)
Real mode/virtual mode At virtual mode Stat
M2045 | switching error detection transition ‘a UT M2100
signal (SV22) signa
M2046 | Out-of-sync warning (SV22) M2101 |Axis 1
M2047 | Motion slot fault detection flag Operation cycle M2102 | Axis 2
JOG operation simultaneous . Command .
M2048 Main cycle . M3076 M2103 | Axis 3
start command signal
. Status .
M2049 | All axes servo ON accept flag Operation cycle signal M2104 | Axis 4
N Synchronous Status
M2050 |Unusable — — — — M2105 |Axis 5 )
v o or 1 encoder current Operation cycle signal
lanual pulse generator .
M2051 puses M3o77 | | M2106 |Axis6 |value changing flag (Note-2),
enable flag (Note-5) (Note-4)
Manual pulse generator 2 . Command .
M2052 Main cycle ) M3078 M2107 |Axis 7
enable flag signal
Manual pulse generator 3 )
M2053 M3079 M2108 |Axis 8
enable flag
" " Status .
M2054 | Operation cycle over flag Operation cycle signal M2109 |Axis 9
i
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Common device list (Continued)

Device ) Signal | Remark Device ) Signal | Remark
No. Signal name Refresh cycle Fetch cycle direction (Note-6) No. Signal name Refresh cycle Fetch cycle direction (Note-6)
M2110 |Axis 10 | Synchronous Status M2179
M2111 | Axis 11 encodercun?ent Operation cyce (ﬁiggazl) M2180
value changing flag g
M2112 | Axis 12 | (Note-s) (Note-4) M2181
M2113 M2182
M2114 M2183
M2115 M2184
M2116 M2185
M2117 M2186
M2118 M2187
M2119 M2188
2120 | Uusable — — — — M2189
(15 points)
M2121 M2190
M2122 M2191
M2123 M2192
M2124 M2193
M2125 M2194
M2126 M2195
M2127 M2196
M2128 |Axis 1 M2197
M2129 |Axis 2 M2198
M2130 | Axis 3 M2199
M2131 [ Axis 4 M2200 [Unusable
M2132 | Axis 5 M2201 fﬁitg‘;')"ts) - - - -
M2133 |Axis 6 M2202
M2134 | Axis 7 M2203
M2135 |Axis 8 M2204
M2136 | Axis 9 M2205
M2137 |Axis 10 M2206
M2138 | Axis 11 M2207
M2139 [Axis 12 M2208
M2140 |Axis 13 M2209
M2141 [Axis 14 Status M2210
M2142 |Axis 15 signal M2211
M2143 [Axis 16 | Automatic ) (Note-1), M2212
) Operation cycle
M2144 | Axis 17 |decelerating flag (Note-2), M2213
M2145 | Axis 18 (Note-3), M2214
M2146 | Axis 19 (Note-4) M2215
M2147 | Axis 20 M2216
M2148 | Axis 21 M2217
M2149 | Axis 22 M2218
M2150 |Axis 23 M2219
M2151 | Axis 24 M2220
M2152 |Axis 25 M2221
M2153 | Axis 26 M2222
M2154 | Axis 27 M2223
M2155 | Axis 28 M2224
M2156 | Axis 29 M2225
M2157 | Axis 30 M2226
M2158 | Axis 31 M2227
M2159 | Axis 32 M2228
M2160 M2229
M2161 M2230
M2162 M2231 [\ cable
M2163 M2232 (16 points)
M2164 M2233
M2165 M2234
M2166 M2235
M2167 M2236
M2168 | Unusable M2237
M2169 | (19 points) — — — — M2238
wzi7o |7 M2239
M2171 M2240 [Axis 1
M2172 M2241 | Axis 2 Status
M2173 M2242 |Axis 3 signal
M2174 M2243 |Axis 4 | Speed change "0" : (Note-1),
. Operation cycle
M2175 M2244 |Axis 5 |accepting flag (Note-2),
M2176 M2245 | Axis 6 (Note-3),
M2177 M2246 |Axis 7 (Note-4)
M2178 M2247 |Axis 8




4 POSITIONING DEDICATED SIGNALS

Common device list (Continued)

Device Signal | Remark Device Signal | Remark
Signal name Refresh cycle Fetch cycle . (Note-6) Signal name Refresh cycle Fetch cycle . (Note-6)
No. direction No. direction
M2248 | Axis 9 M2284 | Axis 13
M2249 | Axis 10 M2285 | Axis 14
M2250 | Axis 11 M2286 | Axis 15
M2251 | Axis 12 M2287 | Axis 16
M2252 | Axis 13 M2288 | Axis 17
M2253 | Axis 14 M2289 | Axis 18
M2254 | Axis 15 M2290 | Axis 19
M2255 | Axis 16 M2291 | Axis 20 Status
M2256 | Axis 17 M2292 | Axis 21 signal
M2257 | Axis 18 M2293 | Axis 22 | Control loop monitor _ (Note-1),
M2258 [ Axis 19 M2294 [ Axis 23 [status Operation cycle (Note-2)
M2259 | Axis 20 [Speed change "0" M2295 | Axis 24 ((':“::i))
M2260 | Axis 21 |accepting flag M2296 | Axis 25
M2261 | Axis 22 M2297 | Axis 26
M2262 | Axis 23 M2298 | Axis 27
M2263 | Axis 24 Status M2299 | Axis 28
M2264 | Axis 25 signal M2300 | Axis 29
M2265 | Axis 26 _ (Note-1), M2301 | Axis 30
M2266 | Axis 27 Operation cycie (Note-2), M2302 [ Axis 31
M2267 | Axis 28 (Note3), M2303 | Axis 32
(Note-4)
M2268 | Axis 29 M2304
M2269 | Axis 30 M2305
M2270 | Axis 31 M2306
M2271 | Axis 32 M2307
M2272 | Axis 1 M2308
M2273 | Axis 2 M2309
M2274 | Axis 3 M2310
M2275 | Axis 4 M2311 | Unusable
M2276 | Axis 5 M2312 | (16 points) - - - -
M2277 | Axis 6 | Control loop M2313
M2278 | Axis 7 | monitor status M2314
M2279 | Axis 8 M2315
M2280 | Axis 9 M2316
M2281 | Axis 10 M2317
M2282 | Axis 11 M2318
M2283 | Axis 12 M2319

(Note-1): The range of axis No.1 to 16 is valid in the Q172DSCPU.
): The range of axis No.1 to 8 is valid in the Q172DCPU(-S1).
(Note-3): Device area of 17 axes or more is unusable in the Q172DSCPU.
): Device area of 9 axes or more is unusable in the Q172DCPU(-S1).
): Itis unusable in the real mode.
(It can be used in the real mode for the version (Refer to Section 1.4) that supports "synchronous encoder current
value monitor in real mode".)
(Note-6): It can also be ordered the device of a remark column.
(Note-7): These devices can be used as the clutch statuses.
The clutch status can also be set as the optional device at the clutch parameter.
Refer to Section 7.2.2.
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(9) Common device list (Command signal)

Remark
Device No. Signal name Refresh cycle Fetch cycle Signal direction (Note-1), (Note-2)
M3072 PLC ready flag Main cycle M2000
M3073 Speed switching point specified flag At start M2040
M3074 All axes servo ON command Operation cycle M2042
Real mode/virtual mode switching request At virtual mode
M3075 " M2043
(SV22) transition
JOG operation simultaneous start Command
ion simu u ;
M3076 P signal M2048
command
M3077 Manual pulse generator 1 enable flag . M2051
Main cycle
M3078 Manual pulse generator 2 enable flag M2052
M3079 Manual pulse generator 3 enable flag M2053
M3080 Motion error history clear request flag M2035
M3081
) Unusable (Note-3)
o —_— —_— —_— —_—
55 points
M3135 (55p )

(Note-1): The state of a device is not in agreement when the device of a remark column is turned ON/OFF directly. In addition,
when the request from a data register and the request from the above device are performed simultaneously, the request
from the above device becomes effective.

(Note-2): It can also be ordered the device of a remark column.

(Note-3): Do not use it as a user device. It can be used as a device that performs automatic refresh because of area for the
reserve of command signal.

POINT |

The device of a remark column turns ON by OFF to ON of the above device, and
turns OFF by ON to OFF of the above device.
The command signal cannot be turned ON/OFF by the PLC CPU in the automatic
refresh because the statuses and commands are mixed together in M2000 to
M2053. Use the above devices in the case.

And, it can also be turned ON/OFF by the data register. (Refer to Section 4.2.8)
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4 1.1 Axis statuses

(1) In-position signal (M2402+20n)

................................... Status signal

(a) This signal turns on when the number of droop pulses in the deviation
counter becomes below the "in-position range" set in the servo parameters.
It turns off at positioning start.

Number of droop pulses In-position range

B\

| >t

In-position signal ON
(M2402+20n)

OFF

(b) While the control circuit power supply of the servo amplifier is ON, the status
of the in-position signal of the servo amplifier (Servo status1 (#8010+20n):
b12 &X) is reflected.

However, the state of the signal is always OFF for the following.

* Servo error

- From positioning start until deceleration start (Note-1)

* Current value change

« Home position return (Note-2)

* Speed-torque control LQDS 4

(Note-1): Except during position follow-up control, high-speed oscillation
control, manual pulse generator operation, and synchronous
control. (The in-position signal is constantly updated during such
controls.)

(Note-2): The in-position signal may be updated after a proximity dog is
turned ON during home position return.

(2) Zero pass signal (M2406+20N) ......cceeeeeiiiiieeeiiiiieeeens Status signal

This signal turns on when the zero point is passed after the control circuit power
supply on of the servo ampilifier.

Once the zero point has been passed, it remains on state until the Multiple CPU
system has been reset.

However, in the home position return method of proximity dog method, count
method, dog cradle method, limit switch combined method, scale home position
signal detection method, or dogless home position signal reference method, this
signal turns off once at the home position return in real mode start and turns on
again at the next zero point passage.
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(3) Error detection signal (M2407+20N) .....ccccvvveeeeeeeeeennns Status signal

(a) This signal turns on with detection of a minor error or major error, and it is

used as judgement of the error available/not available.

The applicable error code (Note-1) s stored in the minor error code storage
register (D6+20n) with detection of a minor error.

The applicable error code (Note-1) s stored in the major error code storage
register (D7+20n) with detection of a major error.

(b) This signal turns off when the error reset command (M3207+20n) turns on.

Error detection signal OFF
(M2407+20n)

Error reset command OFF
(M3207+20n)

Error detection
ON

ON

REMARK

(Note-1) : Refer to APPENDIX 1 for the error codes with detection of major/minor

errors.

(4) Servo error detection signal (M2408+20n) ................... Status signal

(@)

This signal turns on when an error occurs at the servo amplifier side (except
for errors cause of alarms and emergency stops) (Note-1) and it is used as
judgement of the servo error available/not available.

When an error is detected at the servo amplifier side, the applicable error
code (Note-1)js stored in the servo error code storage register (D8+20n).

This signal turns off when the servo error reset command (M3208+20n)
turns on or the servo power supply turns on again.
(Servo error reset is valid in the real mode only.)

Servo error detection signal OFF
(M2408+20n)

Servo error reset command OFF
(M3208+20n)

Servo error detection
ON

ON

REMARK

(Note-1) : Refer to APPENDIX 1.5 for the error codes on errors detected at the servo

amplifier side.
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(5) Home position return request signal (M2409+20n)

........................ Status signal

This signal turns on when it is necessary to confirm the home position address.
(a) When not using an absolute position system

1)

2)

This signal turns on in the following cases:

» Multiple CPU system power supply on or reset

+ Servo amplifier power supply on

* Home position return start in the real mode
(Unless a home position return is completed normally, the home
position return request signal does not turn off.)

This signal turns off by the completion of home position return.

(b) When using an absolute position system

1)

This signal turns on in the following cases:

* When not executing a home position return once after system start.

* Home position return start in the real mode
(Unless a home position return is completed normally, the home
position return request signal does not turn off.)

* Erase of an absolute data in Motion CPU according to causes, such as
battery error

» Servo error [2025] (absolute position erase) occurrence

« Servo error [2143] (absolute position counter warning) occurrence

* Servo error [2913] (encoder counter error) occurrence

» Major error [1201], [1202], [1203] or [1204] occurrence

* When the "rotation direction selection" of servo parameter is changed.

This signal turns off by the completion of the home position return.

ACAUTION

@ When using the absolute position system function, on starting up, and when the Motion
controller or absolute value motor has been replaced, always perform a home position return
in real mode. In the case of the absolute position system, use the sequence program to check
the home position return request before performing the positioning control.

Failure to observe this could lead to an accident such as a collision.

(6) Home position return complete signal (M2410+20n)

........................ Status signal

(a) This signal turns on when the home position return operation using the servo
program has been completed normally.

(b) This signal turns off at the positioning start, JOG operation start and manual
pulse generator operation start.

(c) If the home position return of proximity dog, dog cradle or stopper method
using the servo program is executed during this signal on, a minor error
(error code: 115) occurs and it cannot be start the home position return.

4-16
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(7) FLS signal (M2411+20n) No©1) e, Status signal
(a) This signal is controlled by the ON/OFF state for the upper stroke limit switch
input (FLS) of the Q172DLX/servo amplifier and bit device @X.
*» Upper stroke limit switch input OFF ...... FLS signal: ON
» Upper stroke limit switch input ON ........ FLS signal: OFF

(b) The state for the upper stroke limit switch input (FLS) when the FLS signal is
ON/OFF is shown below.
1) Q172DLX use (Note-2)

FLS signal : ON FLS signal : OFF
Q172DLX Q172DLX
FLS FLS
FLS —° FLS
—
! I COoM i I COM

2) Servo amplifier input use (No'e-3)

FLS signal : ON
Servo amplifier

FLS

FLS signal : OFF
Servo amplifier

FLS

DI1 —o DI1
[ ——]
L DICOM — DICOM

3) Bit device use (Note-1) EBR(
The set bit device is the FLS signal.

(Note-1): Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller Programming Manual
(COMMON)" for an external signal and bit device.

(Note-2): Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller User's Manual" for a pin
configuration.

(Note-3): Refer to the "Servo Amplifier Instruction Manual" for a pin configuration.

(c) "Normally open contact input" and "Normally closed contact input" of the
servo data setting can be selected.

(8) RLS signal (M2412+20n) Noe1) . Status signal
(a) This signal is controlled by the ON/OFF state for the lower stroke limit switch
input (RLS) of the Q172DLX/servo amplifier and bit device @X.
* Lower stroke limit switch input OFF ...... RLS signal: ON
* Lower stroke limit switch input ON ........ RLS signal: OFF

(b) The state of the lower stroke limit switch input (RLS) when the RLS signal is
ON/OFF is shown below.
1) Q172DLX use (Note-2)

RLS signal : ON RLS signal : OFF
Q172DLX Q172DLX
RLS RLS
RLS ——O RLS
—
| COM — COM
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2) Servo amplifier input use (Note-3)

RLS signal : ON RLS signal : OFF
Servo amplifier Servo amplifier
RLS RLS
DI2 ———O0 DI2
[ ——]
—A DICOM — DICOM

3) Bit device use (Note-1) EEE(
The set bit device is the RLS signal.

(Note-1): Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller Programming Manual
(COMMON)" for an external signal and bit device.

(Note-2): Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller User's Manual" for a pin
configuration.

(Note-3): Refer to the "Servo Amplifier Instruction Manual" for a pin configuration.

(c) "Normally open contact input” and "Normally closed contact input” of the
servo data setting can be selected.

(9) STOP signal (M2413+20n) No©1) e, Status signal
(a) This signal is controlled by the ON/OFF state for the stop signal input
(STOP) of the Q172DLX and bit device@X.
« Stop signal input of the Q172DLX OFF ..... STOP signal: OFF
« Stop signal input of the Q172DLX ON ....... STOP signal: ON

(b) The state of the stop signal input (STOP) when the STOP signal input is
ON/OFF is shown below.
1) Q172DLX use (Note-2)

STOP signal : ON STOP signal : OFF
Q172DLX Q172DLX
STOP STop
STOP ——o° STOP
—] COM — COM

2) Bit device use (Note-1) EBR(
The set bit device is the STOP signal.

(Note-1): Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller Programming Manual
(COMMON)" for an external signal and bit device.

(Note-2): Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller User's Manual" for a pin
configuration.

(c) "Normally open contact input" and "Normally closed contact input" of the
servo data setting can be selected. CEEK
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(10) DOG/CHANGE signal (M2414+20n) Note-1) ... Status signal

(@)

(b)

This signal turns on/off by the proximity dog input (DOG) of the Q172DLX/
servo amplifier/input (DI) of built-in interface in Motion CPU @ /bit
device@X at the home position return in the real mode.

This signal turns on/off by the speed/position switching input (CHANGE) of
the Q172DLX/proximity dog input (DOG) of servo amplifier/input (DI) of
built-in interface in Motion CPU@X/bit device@X at the speed-position
switching control in the real mode. (Note-2)

(There is no CHANGE signal in the servo amplifier.)

The state of the speed/position switching input (CHANGE) when the
CHANGE signal is ON/OFF is shown below.
1) Q172DLX use (Note-3)

DOG/CHANGE signal : ON DOG/CHANGE signal : OFF
Q172DLX Q172DLX

DOG/CHANGE DOG/CHANGE
DOG/CHANGE 5

DOG/CHANGE

]
2) Servo amplifier input use (Note-4)
DOG signal : ON DOG signal : OFF
Servo amplifier Servo amplifier
DOG DOG
I
DI3 —oO DI3

— DICOM — DICOM

3) Built-in interface in Motion CPU use (Note-3)

DI signal : ON DI signal : OFF
Built-in interface in Motion CPU Built-in interface in Motion CPU
DI —_—
DIO ———o0 DIO
. coM —A Ccom

4) Bit device use (Note-1)
The set bit device is the DOG/CHANGE signal.

(Note-1): Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller Programming Manual
(COMMON)" for an external signal and bit device.

(Note-2): When using the Q173DCPU(-S1)/Q172DCPU(-S1), the external input signal (DOG)
of servo amplifier can also be used in the speed-position switching control. (Refer to
Section 1.4 for the software version that supports this function.)

(Note-3): Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller User's Manual" for a
pin configuration.

(Note-4): Refer to the "Servo Amplifier Instruction Manual" for a pin configuration.

4-19
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(c) When using the Q172DLX/built-in interface in Motion CPU, "Normally open

contact input" and "Normally closed contact input” of the system setting
can be selected.

When using the proximity dog input (DOG) of servo amplifier/bit device,
"Normally open contact input" and "Normally closed contact input" of the
servo data setting can be selected.

(11) Servo ready signal (M2415+20N) .......cccoveeiiiiiiiineenns Status signal
(a) This signal turns on when the servo amplifiers connected to each axis are

(b)

in the READY state (READY ON and Servo ON).

This signal turns off in the following cases.

* All axes servo ON command (M2042) is off

» Servo amplifier is not mounted

* Servo parameter is not set

* It is received the forced stop input from an external source

« Servo OFF by the servo OFF command (M3215+20n) ON of each axis
* Servo error occurs

Refer to "APPENDIX 1.5 Servo errors" for details.

Q61P |Q03UD| Q172D Q38DB
CPU |CPU

Communication is normal

Servo ready signal : ON
AMP AMP

® ®

POINT

When the part of multiple servo amplifiers connected to the SSCNETII(/H)
becomes a servo error, only an applicable axis becomes the servo OFF state.

(12) Torque limiting signal (M2416+20N) .......cccevvveeeeeeennns Status signal
This signal turns on while torque limit is executed.
The signal toward the torque limiting axis turns on.
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(13) Virtual mode continuation operation disable warning signal
(M2418+20N) .. Status signal
When the difference between the final servo command value in previous virtual
mode last time and the servo current value at virtual mode switching next time
exceeds the "Allowable travel value during power off ( x Number of feedback
pulses)" set in the "System setting”, "Virtual mode continuation operation
disable warning signal device" of the applicable axis is turned on as warning of
being uncontinuable in virtual mode operation.

It checks for the following cases.

No. Check Remark

* A minor error (error code: 901 (power
supply on in real mode)/9010 (power
supply on in virtual mode)) are also set.

Servo amplifier power supply ON for
absolute axis.

« It also turns on at the following cases.
1) Home position return
2 |Anytime during real mode operation. 2) Current value change
3) Fixed-pitch feed, speed control (1), (I)
or speed-position switching control.

Reset the "Virtual mode continuation operation disable warning signal device"
using the Motion SFC program.
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4.1.2 Axis command signals

(1) Error reset command (M3207+20n) ..........ccceeee..... Command signal

This command is used to clear the minor error code storage register (D6+20n),
and major error code storage register (D7+20n) of an axis for which the error
detection signal has turn on (M2407+20n: ON), and reset the error detection
signal (M2407+20n).

ON

Error detection signal OFF <
(M2407+20n) ON

Error reset command OFF
(M3207+20n)

Minor error code storage *x ; 00
register (D6+20n)

Major error code storage o 00
register (D7+20n)

**: Error code

(2) Servo error reset command (M3208+20n) ............ Command signal

This command is used to clear the servo error code storage register (D8+20) of
an axis for which the servo error detection signal has turn on (M2408+20n: ON),
and reset the servo error detection signal (M2408+20n).

ON

Servo error detection signal OFF

(M2408+20n)

Servo error reset command ~ OFF

K

ON
y |

(M3208+20n)

Servo error code storage
register

—

**: Error code

(3) Address clutch reference setting command (M3213+20n)

................. Command signal

This signal is only effective when the output module is a cam connected an
address mode clutch or a rotary table, and it is used to specify the "0" reference
position for the current value within 1 virtual axis revolution.
The following processes are executed based on the ON/OFF state of the
address clutch reference setting command at the real mode/virtual mode
switching request.
(a) M3213+20n:ON

Virtual mode operation starts as "0" for the current value within 1 virtual axis

revolution of the main shaft and auxiliary input axis.
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(b) M3213+20n : OFF

« If the drive module is a virtual servo motor or an incremental synchronous
encoder, operation will be continued from the current value within 1 virtual
axis revolution for the main shaft and auxiliary input axis in the previous
virtual mode.

« If the drive module is an absolute synchronous encoder, operation will be
continued from the current value within 1 virtual axis revolution for the
main shaft and auxiliary input axis calculated from the current value of
synchronous encoder.

(4) Cam reference position setting command (M3214+20n)
................. Command signal

This signal is only effective when the output module is a cam, and it is used to
specify the cam reference position.
The following processes are executed based on the ON/OFF state of the cam
reference position setting command at the real mode/virtual mode switching
request.
(a) M3214+20n:ON

* The current value is cam reference position.

* The current feed current value is lower stroke limit value (bottom dead
point). Moreover, a cam table search is conducted from the beginning of a
cycle, and the bottom dead point (0) is specified as the current value within
1 cam shaft revolution.

Stroke amount

Lower stroke limit value

Number of pulses within

Feed current value 1 cam shaft revolution-1
(bottom dead point) I 1 cycle ‘

when M3214+20n is ON. ™\ !
Current value within 1 cam shaft revolution = 0

« After the bottom dead point alignment of cam is completed at the system
start-up, it must be turned on at the first real mode to virtual mode
switching.

Once the bottom dead point setting is set, operation will be continued with
M3214+20n ON by switching from real mode to virtual mode.
(The bottom dead point position is stored in the backup memory.)
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(b) M3214+20n : OFF

(Final servo command value in previous virtual mode operation)
— (Current servo current value) < (In-position) ........cccoocviiiiininnns 1)

* For formula 1)

Operation will be continued by making the lower stroke limit value and
current value within 1 cam shaft revolution into the lower stroke limit

value and current value within 1 cam shaft revolution at the previous
virtual mode operation.

(Final servo command value in previous virtual mode operation)
— (Current servo current value) > (In-position)

* For formula 2)

Current value within 1 cam shaft revolution for current feed current value
is calculated and operation will be continued by making the lower stroke

limit value into the lower stroke limit value at the previous virtual mode
operation.

[Calculation of current value within 1 cam shaft revolution]

|(Feed current value) = (Stroke amount) X (Stroke ratio) + (Lower stroke limit value) |

The stroke ratio(y) used as above formula is calculated, the cam table of
the setting cam No. is searched from the beginning of a cycle, and the
current value within 1 cam shaft revolution for applicable point is calculated.
Because the current value within 1 cam shaft revolution is searched always
from the beginning of a cycle, beware of cases where the same stroke ratio
appears more than once in the cycle.

(Make the necessary position adjustment at the real mode/virtual mode

switching.)
32767
In the figure at left, there are 2 relevant
A points (A and B) for the calculated stroke
yA _____________________________ ratio "y", but only point "A" is recognized.
Stroke amount Stroke
ratio
Lower stroke limit value

A 4 v
A B Number of pulses within
1 cam shaft revolution-1

| 1 cycle (1 cam shaft revolution) |
I |




4 POSITIONING DEDICATED SIGNALS

(5) Servo OFF command (M3215+20n) .......cccccee....... Command signal

This command is used to execute the servo OFF state (free run state) when all
axes servo ON command (M2042) is ON.

* OFF ......... Servo ON

*ON ........... Servo OFF (free run state)

Execute this command after positioning completion because it becomes invalid
during positioning.

When the servo OFF command is executed in virtual mode, the clutch will be
disengaged first. If it is executed while a "clutch ON" state, a minor error occurs
and the servo OFF command becomes invalid.

A\ CAUTION

@ Turn the power supply of the servo amplifier side off before touching a servo motor, such as
machine adjustment.

(6) Gain changing command (M3216+20n) ................ Command signal

(7)

This signal is used to change the gain of servo amplifier in the Motion controller
by the gain changing command ON/OFF.

*ON........... Gain changing command ON

*OFF ........... Gain changing command OFF

Refer to the "Servo amplifier Instruction Manual” for details of gain changing
function.

PI-PID switching command (M3217+20n) €

................. Command signal
This signal is used to change the PI-PID switching of servo amplifier in the
Motion controller by the PI-PID switching command ON/OFF.
*ON........... PI-PID switching command ON(PID control)
*OFF ........... PI-PID switching command OFF(PI control)
Refer to the "Servo amplifier Instruction Manual” for details of PI-PID switching
function.
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(8) Control loop changing command (M3218+20n)
................. Command signal
When using the fully closed loop control servo amplifier, this signal is used to
change the fully closed loop control/semi closed loop control of servo amplifier
in the Motion controller by the control loop changing command ON/OFF.

*ON...cceeeen. During fully closed loop control

*OFF ........... During semi closed loop control
Fully closed loop Semi closed loop
control change ON /—_ control change

Control loop

changing command OFF

(M3218+20n) ON

Contlrol loop OFF

monitor status

(M2272+n)

Refer to the "Servo amplifier Instruction Manual" for details of control loop
changing function.

POINTS

(1) When the servo amplifier is not started (LED: "AA", "Ab", "AC", "Ad" or "AE"), if
the control loop changing command is turned ON/OFF, the command becomes
invalid.

(2) When the following are operated during the fully closed loop, it returns to the
semi closed loop control.

(a) Power supply OFF or reset of the Multiple CPU system

(b) Wire breakage of the SSCNETTI cable between the servo amplifier and
Motion controller

(c) Control circuit power supply OFF of the servo amplifier
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4 1.3 Virtual servo motor axis statuses

(1) Positioning start complete signal (M4000+20n)
........................ Status signal
(a) This signal turns on with the start completion for the positioning control of the
axis specified with the servo program. It does not turn on at JOG operation.
It can be used to read an M-code (Note-1) at the positioning start.

(b) This signal turns off at leading edge of complete signal OFF command
(M4804+20n) or positioning completion.

At leading edge of complete signal OFF command (M4804+20n) |
\T/ —\ /7 Dwell time
T : >t
Servo program start
ON
Start accept flag (M2001 to M2032) QFE on r
Positioning start complete signal OFF
(M4000+20n) ON
Complete signal OFF command OFF
(M4804+20n)
At positioning completion |
Y] Dwell time
l Positioning completion
T ‘_"/ >t
Servo program start '
ON
Start accept flag OFF v
(M2001 to M2032) ON
Positioning start complete  OFF v
signal (M4000+20n)

REMARK

(Note-1): Refer to Chapter 7 of the "Q173D(S)CPU/ Q172D(S)CPU Motion controller
(SV13/SV22) Programming manual (REAL MODE)".
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(2) Positioning complete signal (M4001+20n) ................... Status signal
(a) This signal turns on with the completion for the positioning control of the axis

specified with the servo program.
It does not turn on at the start or stop on the way using JOG operation or
speed control.
It does not turn on at the stop on the way during positioning.
It can be used to read an M-code at the positioning completion.
(Refer to Chapter 7 of the "Q173D(S)CPU/Q172D(S)CPU Motion controller
(SV/13/SV22) Programming Manual (REAL MODE)".)

(b) This signal turns off at leading edge of complete signal OFF command
(M4804+20n) or positioning start.

At leading edge of complete signal OFF command (M4804+20n) |

\

T 4\ /— Dwell time —_—
| > >t

Servo program start
ON ON
Start accept flag OFF OFF

(M2001 to M2032) oN

Positioning complete OFF
signal (M4001+20n)

Complete signal OFF OFF
command (M4804+20n)

3

At next positioning start |

. Positioning T

\

T Dwell tlme—l completion Positioning start

| \:<—n/ l; .t
Servo program start :

ON : ON

Start accept flag OFF | OFF
(M2001 to M2032) ON
Positioning complete  OFF

signal (M4001+20n)
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(3) Command in-positioning signal (M4003+20n) ............. Status signal
(a) This signal turns on when the absolute value of the difference between the

command position and the feed current value becomes below the
"command in-position range" set in the parameters of virtual servo motor
(Refer to Section 6.1.2).
This signal turns off in the following cases.
* Positioning control start
* Speed control
» JOG operation
» Speed-torque control LQDs ¢

(b) Command in-position check is continually executed during position control.
This check is not executed during speed control.

v Command in-position setting

Position Speed
control %\ control / \
start start
\> >t

Command in-position ON

(M4003+20n)
OFF
Execution of command in-position check g
(4) Speed controlling signal (M4004+20nN) .........ccceeeeeeennees Status signal

(a) This signal turns on during speed control, and it is used as judgement of
during the speed control or position control.
The speed controlling signal that turned on with speed control turns off at
the positioning control start of following figure.

(b) This signal turns off at the power supply on and during position control.

At speed control At position control

Speed control start Positioning start

Speed controlling signal  off
(M4004+20n)
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(5) Error detection signal (M4007+20N) ......cccvvveeeeeeeeeiennes Status signal

(@)

(b)

()

This signal turns on when a minor error or major error is detected in a virtual
servo motor or output module connected to a virtual servo motor.

It is used as judgement of the error available/not available by turning the
error detection signal on/off.

When the error detection signal turns on, the applicable error code is stored

in the error code storage register.

* Minor error code (Note-1) __ Stored in the minor error code storage register
(D802+20n) (Note-2),

* Major error code (Note-1) __ Stored in the major error code storage register
(D803+20n) (Note-2),

The judgement of the virtual servo motor/output module for detected error

can be confirmed by the error code details or turning the error detection

signal of output module on/off.

When the error reset command (M4807+20n) turns on in the state where the
virtual servo motor or output module connected to the virtual servo motor
turns on is normal, the error detection signal turns off.

REMARK

(Note-1) : Refer to APPENDIX 1.4 for details of the virtual servo motor minor/major

error codes.
Refer to APPENDIX 1.6 for details of the output module minor/major
error codes.

(Note-2) : Refer to Section 4.2.3 for details of the minor error storage code register

(D802+20n) and major error code storage register (D803+20n).

(6) M-code outputting signal (M4019+20nN) ........cceeeeeeennees Status signal
(a) This signal turns during M-code is outputting.

(b) This signal turns off when the stop command, cancel signal, skip signal or

FIN signal are inputted.

M-code M1 >< M2 M3
M-code ON J
outputting signal OFF |
(M4019+20n)

ON
FIN signal OFF
(M4819+20n)

POINT |

(1) The FIN signal (M4819+20n) and M-code outputting signal (M4019+20n) are
both signal for the FIN signal wait function.

(2) The FIN signal (M4819+20n) and M-code outputting signal (M4019+20n) are
effective only when FIN acceleration/deceleration is designated in the servo
program. Otherwise, the FIN signal wait function is disabled, and the M-code
outputting signal (M4019+20n) does not turn on.

4-30
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L]

4.1.4 Virtual servo motor axis command signals

(1) Stop command (M4800+20N) .........cccccuvrrvvieeeeennn. Command signal
(a) This command stops a starting axis from an external source and becomes
effective at leading edge of signal. (An axis for which the stop command is
turning on cannot be started.)

ON

Stop command OFF
(M4800+20n)

Stop command for
\% specified axis

A Control during stop
¥ command OFF

Setting speed
/ >\ o
‘/ St

Deceleration stop processing

(b) It can also be used as the stop command during the speed control. (Refer to
Section "6.13 Speed Control (I)" of the "Q173D(S)CPU/Q172D(S)CPU
Motion controller (SV13/SV22) Programming Manual (REAL MODE)" for
details of the speed control.

(c) Stop processing details when the stop command turned on is shown in
Table 4.1.

Table 4.1 Stop Processing at Stop command ON

Control details Processing at the turning stop command on

during execution During control During deceleration stop processing

Positioning control | The axis decelerates to a stopin | The stop command is ignored and
Speed control the deceleration time set in the deceleration stop processing is
parameter block or servo program. |continued.

JOG operation

(d) The stop command in a dwell time is invalid. (After a dwell time, the start
accept flag (M2001+n) turns OFF, and the positioning complete signal
(M4001+20n) turns ON.)
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(2) Rapid stop command (M4801+20n) ............cccc...... Command signal

(a) This command stops a starting axis rapidly from an external source and
becomes effective at leading edge of signal. (An axis for which the rapid
stop command is turning on cannot be started.)

ON
Rapid stop
command OFF
(M4801+20n) Rapid stop command
V for specified axis
A Control during rapid
,/7 stop command OFF

Setting speed
/ >\/St°p
S pt

Rapid stop processing

(b) The details of stop processing when the rapid stop command turns on are
shown in Table 4.2.

Table 4.2 Details of stop processing when the rapid stop command turns on

Control details

Processing at the turning rapid stop command on

Speed control

JOG operation

of the parameter block

during execution During control During deceleration stop processing
Positioning Rapid stop processing is executed. Deceleration processing is stopped and rapid
control Parameter (Speed limit value) stop processing is executed.

__________________ Setting speed

™\ Stop cause . .
H \/ Deceleration stop processing
Operation speed i N Rapid stop cause
) Rapid stop deceleration
. Pprocessing
[}
Stop
Stop
Real deceleration time—» <
Rapid stop deceleration time —» <

(c) The rapid stop command in a dwell time is invalid. (After a dwell time, the
start accept flag (M2001+n) turns OFF, and the positioning complete signal
(M4001+20n) turns ON.)

REMARK

(Note-1) : Rapid stop processing is deceleration stop with deceleration time set in
the parameter block or servo program.




4 POSITIONING DEDICATED SIGNALS

(3) Forward rotation JOG start command (M4802+20n)/Reverse
rotation JOG start command (M4803+20n) .......... Command signal
(a) JOG operation to the address increase direction is executed while forward
rotation JOG start command (M4802+20n) is turning on.
When M4802+20n is turned off, a deceleration stop is executed in the
deceleration time set in the parameter block.

(b) JOG operation to the address decrease direction is executed while reverse
rotation JOG start command (M4803+20n) is turning on.
When M4803+20n is turned off, a deceleration stop is executed in the
deceleration time set in the parameter block.

POINT |

Take an interlock so that the forward rotation JOG start command (M4802+20n)
and reverse rotation JOG start command (M4803+20n) may not turn on
simultaneously.

(4) Complete signal OFF command (M4804+20n)
................. Command signal
(a) This command is used to turn off the positioning start complete signal
(M4000+20n) and positioning complete signal (M4001+20n).

Dwell time Dwell time

iON i ON © | ON !
Positioning start OFF T
complete signal Y
(M4000+20n) < ON ON
Positioning complete OFF N | 1
signal (M4001+20n) oN
Complete signal OFF OFF 1 E |
command (M4804+20n)

POINT |

Do not turn the complete signal OFF command on with a PLS instruction.
If it is turned on with a PLS instruction, it cannot be turned off the positioning start
complete signal (M4000+20n) and the positioning complete signal (M4001+20n).
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(5) Error reset command (M4807+20n) ..........cccceee..... Command signal
(a) This command is used to clear the minor error code storage register
(D802+20n) and major error code storage register (D803+20n) of an axis for
which the error detection signal has turn on (M4007+20n : ON), and reset
the error detection signal (M4007+20n).

(b) The following processing is executed when the error reset command turns
on.

« If the virtual servo motor and output module are normal, the minor error
code storage register (D802+20n) and major error code storage register
(D803+20n) are cleared and the error detection signal (M4007+20n) is
reset.

« If the virtual servo motor and output module error has not been canceled,
the error code is again stored in the minor error code storage register
(D802+20n) and major error code storage register (D803+20n).

In this case, the error detection signal (M4007+20n) remains on.
Reset the output module error by error reset of each axis command
signal to the output module.

(6) External stop input disable at start command (M4809+20n)
................. Command signal
This command is used to set the external stop signal input valid or invalid.
*ON......... External stop input is set as invalid, and even axes which stop input is
turning on can be started.
* OFF ....... External stop input is set as valid, and axes which stop input is turning
on cannot be started.

POINT

When it stops an axis with the external stop input after it starts by turning on the
external stop input disable at start command (M4809+20n), switch the external stop
input from OFF — ON (If the external stop input is turning on at the starting, switch
it from ON — OFF — ON).
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(7) FIN signal (M4819+20N) .....cevvvieiiieeeeeeeeeiieeeee. Command signal
When a M-code is set in a servo program, transit to the next block does not
execute until the FIN signal changes as follows: OFF — ON — OFF. Positioning
to the next block begins after the FIN signal changes as above.

It is effective, only when the FIN acceleration/deceleration is set and FIN signal
wait function is selected.

Virtual Point 1 WAIT 2
<K 1000> —‘— on X X
CPSTART2
o ; M-code 10 11 X
. Axis 2
Point Speed 10000 M-code outputting | |
FIN 100 signal
1| ABS-2 (M4019+20n)
Axis 1, 200000 | gy signal f]
Axis 2, 200000
Mroode 0 (M4819+20n)
2| ABS-2
ﬁ;;z ; ; 228888 Timing Chart for Operation Description
M-code ' 11 1. When the positioning of point 1 starts, M-code 10 is output
3| ABS-2 and the M-code outputting signal turns on.
ﬁi:z ; 288888 2. FIN signal turns on after performing required processing in the
M-code ' 12 Motion SFC program. Transition to the next point does not
4 /;B_S-Z execute until the FIN signal turns on.
XIS 1, 400000 ; i ;
Axis 2 400000 3. When the FIN signal turns on, the M-code outputting signal
CPEND turns off.
4. When the FIN signal turns off after the M-code outputting signal
turns off, the positioning to the next point 2 starts.

POINT |

(1) The FIN signal (M4819+20n) and M-code outputting signal (M4019+20n) are
both signal for the FIN signal wait function.

(2) The FIN signal (M4819+20n) and M-code outputting signal (M4019+20n) are
valid only when FIN acceleration/deceleration is designated in the servo
program. Otherwise, the FIN signal wait function is disabled, and the M-code
outputting signal does not turn on.
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4.1.5 Synchronous encoder axis statuses

(1) Error detection signal (M4640+4n) ......cccvvvvveveeeeeiennns Status signal

(@)

(b)

(c)

This signal turns on when a minor error or major error is detected in a
synchronous encoder or output module connected to the synchronous
encoder.

It is used as judgement of the error available/not available by turning the
error detection signal on/off.

When the error detection signal turns on, the applicable error code is stored

in the error code storage register.

« Minor error code (Note-1) _Stored in the minor error code storage register
(D1122+10n) (Note-2)

+ Major error code (Note-1) _Stored in the major error code storage register
(D1123+10n) (Note-2)

The judgement of the synchronous encoder/output module for detected error

can be confirmed by the error code details or turning the error detection

signal of output module on/off.

When the error reset command (M5440+4n) turns on in the state where the
synchronous encoder or output module connected to the synchronous
encoder is normal, the error detection signal turns off.

(2) External signal TREN (M4641+4N) ....cccvvvvveeeeeeeeeeenns Status signal
(a) This signal is used for clutch control in the external input mode. It turns on by

turning on the Q173DPX "TREN" input terminal, and indicates the input
ON/OFF state of the "TREN" terminal.
Q172DEX does not turn ON regardless of the input status of TREN terminal.

(3) Virtual mode continuation operation disabled warning signal
(MABAZ44N) oo Status signal

(a) When the inputted current value at the power supply on of the Multiple CPU

system differs from the memorized current value (Final current value in
virtual mode operation) at the power supply off of the Multiple CPU system,
like the absolute synchronous encoder is moved during the power supply off
of the Multiple CPU system, this signal turns on.

The validity of continuation operation in virtual mode can be confirmed at the
power supply on or resetting of the Multiple CPU system.

REMARK

(Note-1): Refer to APPENDIX 1.4 for details of the minor/major error code for the

synchronous encoder.
Refer to APPENDIX 1.6 for details of the minor/major error code for the output
module.

(Note-2): Refer to Section 4.2.5 for details of the minor error code storage register

(D1122+10n) and major error code storage register (D1123+10n).

4-36



4 POSITIONING DEDICATED SIGNALS

4.1.6 Synchronous encoder axis command signals

(1) Error reset command (M5440+4n) .......cccccceeeeee.n. Command signal
(a) This command is used to clear the minor error code storage register
(D1122+10n) and major error code storage register (D1123+10n) of
synchronous encoder of an axis for which the error detection signal has turn
on (M4640+4n : ON), and reset the error detection signal (M4640+4n).

(b) The following processing is executed when the error reset command turns
on.

* If the synchronous encoder and output module are normal, the minor error
code storage register (D1122+10n) and major error code storage register
(D1123+10n) are cleared and the error detection signal (M4640+4n) is
reset.

« If the synchronous encoder and output module error has not been
canceled, the error code is again stored in the minor error code storage
register (D1122+10n) and major error code storage register (D1123+10n).
In this case, the error detection signal (M4640+4n) remains on.

Reset the output module error by error reset of each axis command
signal to the output module.
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4 1.7 Common devices

POINT |

(1) Internal relays for positioning control are not latched even within the latch range.
(2) The range devices allocated as internal relays for positioning control cannot be
used by the user even if their applications have not been set.

(1) PLC ready flag (M2000) ......cccevvveeeeeeeeeeiiiieeeeeen. Command signal
(a) This signal informs the Motion CPU that the PLC CPU is normal.

1) The positioning control, home position return or JOG operation using the
servo program which performs the Motion SFC program when the
M2000 is ON.

2) The above 1) control is not performed even if the M2000 is turned on
during the test mode [TEST mode ON flag (SM501) : ON] using
MT Developer2.

(b) The setting data such as the fixed parameters, servo parameters and limit
switch output data can be changed using MT Developer2 when the M2000
is OFF only.

The above data using MT Developer2 cannot be written when the M2000 is
ON.

(c) The following processing are performed when the M2000 turns OFF to ON.
1) Processing details
* Clear the M-code storage area of all axes.
* Turn the PCPU READY complete flag (SM500) on.
(Motion SFC program can be executed.)
» Start to execute the Motion SFC program of the automatic starting from
the first.
2) If there is a starting axis, an error occurs, and the processing in above
(c) 1) is not executed.
3) The processing in above (c) 1) is not executed during the test mode.
It is executed when the test mode is cancelled and M2000 is ON.

\Y
I Deceleration stop
Positioning start
‘ \/ >t
ON
Iy A

PLC ready flag OFF ‘;Z
(M2000) ON
PCPU READY OFF
complete flag
(SM500) PCPU READY complete flag

(SM500) does not turn on because

~ during deceleration.
Clear a M-code.
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(d) The following processes are performed when the M2000 turns ON to OFF.
1) Processing details
* Turn the PCPU READY complete flag (SM500) off.
* Deceleration stop of the starting axis.
» Stop to execute the Motion SFC program.
* Turn all points of the real output PY off.

(e) Operation at STOP to RUN
Set the condition in which the PLC ready flag (M2000) turns ON. Select the
following either.
1) M2000 turns ON by switching from STOP to RUN. (Default)
Condition in which the M2000 turns from OFF to ON.
» Move the RUN/STOP switch from STOP to RUN.
* Turn ON the Multiple CPU system's power supply with the RUN/STOP
switch set to RUN.

Condition in which the M2000 turns from ON to OFF
* Move the RUN/STOP switch from RUN to STOP.

2) M2000 turns ON by switching from STOP to RUN and by setting "1" in
the setting register.
Condition in which the M2000 turns from OFF to ON
» Set "1" in the setting register (D704) of the PLC ready flag or turn ON
the PLC ready flag (M3072) with the RUN/STOP switch set to RUN.
(The Motion CPU detects the change from "0" to "1" in the lowest bit of
D704).

Condition in which the M2000 turns from ON to OFF

+ Set "0" in the setting register (D704) of the PLC ready flag or turn OFF
the PLC ready flag (M3072) with the RUN/STOP switch set to RUN.
(The Motion CPU detects the change from "1" to "0" in the lowest bit of
D704).

» Move the RUN/STOP switch from RUN to STOP.
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(2) Virtual servo start accept flag (M2001 to M2032)

........................ Status signal
(a) This flag turns on when the servo program is started. The start accept flag
corresponding to an axis specified with the servo program turns on.

(b) The ON/OFF processing of the start accept flag is shown below.

1) When the servo program is started using the Motion SFC program or
Motion dedicated PLC instruction (D(P).SVST), the start accept flag
corresponding to an axis specified with the servo program turns on and
it turns off at the positioning completion. This flag also turns off when it is
made to stopping on the way.

(When it is made to stop on the way by the speed change to speed "0",
this flag remains on.)

| Normal positioning completion | | Positioning stop during control |

\

\ Dwell time T
*’ >t

\

.
T 1
Positioning Positioning ggsijtioning
i : sta ’
Servo program start completion Servo program start completion
ON ON
Start accept flag OFF Start accept flag OFF
(M2001+n) (M2001+n)
Positioning complete Positioning complete
signal (M4001+20n) ON signal (M4001+20n) ON
Positioning start Positioning start
complete signal OFF E— complete gignal QFE
(M4000+20n)

(M4000+20n)

2) This flag turns on at the positioning control by turning on the JOG start
command (M4802+20n or M4803+20n), and turns off at the positioning
stop by turning off the JOG start command.

3) This flag turns on during the manual pulse generator enable (M2051 to
M2053: ON), and turns off at the manual pulse generator disable
(M2051 to M2053: OFF).

4) This flag turns on during a current value change by the CHGA
instruction of servo program or Motion dedicated PLC instruction
(D(P).CHGA), and turns off at the completion of the current value
change.

CHGA instruction

ON

. Turns off at the completion of
Current value changing [ ¢, rent value change.
processing . ———

“ >

Start accept flag OFF
(M2001 to M2032)
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The start accept flag list is shown below.

Axis No. Device No. Axis No. Device No. Axis No. Device No. Axis No. Device No.
1 M2001 9 M2009 17 M2017 25 M2025
2 M2002 10 M2010 18 M2018 26 M2026
3 M2003 11 M2011 19 M2019 27 M2027
4 M2004 12 M2012 20 M2020 28 M2028
5 M2005 13 M2013 21 M2021 29 M2029
6 M2006 14 M2014 22 M2022 30 M2030
7 M2007 15 M2015 23 M2023 31 M2031
8 M2008 16 M2016 24 M2024 32 M2032

(Note): The following range is valid.
*+Q172DSCPU  : Axis No.1to 16
* Q172DCPU(-S1): Axis No.1 to 8

A\ CAUTION

@ Do not turn the start accept flags ON/OFF in the user side.

« If the start accept flag is turned off using the Motion SFC program or MT Developer2 while
this flag is on, no error will occur but the positioning operation will not be reliable. Depending
on the type of machine, it might operate in an unanticipated operation.

« If the start accept flag is turned on using the Motion SFC program or MT Developer2 while
this flag is off, no error will occur but the "start accept on error" will occur at the next starting
and cannot be started.

3)

(4)

Motion error history clear request flag (M2035)

................. Command signal
This flag is used to clear the backed-up Motion error history (#8640 to #8735).
The Motion error history is cleared at leading edge of M2035.
After detection of the leading edge of M2035, the Motion error history is cleared,
and then the M2035 is automatically turned OFF.

Motion SFC debugging flag (M2038) ........ccccceeeeeeeennnns Status signal
This flag turns on when it switches to the debug mode of the Motion SFC
program using MT Developer2.

It turns off with release of the debug mode.

Motion error detection flag (M2039) ..........cccoeeeiiiiieen. Status signal
This flag turns on with error occurrence of the Motion CPU.

Turn off this flag by the user side, after checking the error contents and removing
the error cause.

The self-diagnosis error information except stop error is cleared at the turning
M2039 ON to OFF.
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(6) Speed switching point specified flag (M2040) ....... Command signal
This flag is used when the speed change is specified at the pass point of the
constant speed control.

(a) By turning M2040 on before the starting of the constant speed control
(before the servo program is started), control with the change speed can be
executed from the first of pass point.

* OFF .......... Speed is changed to the specified speed from the pass point
of the constant speed control.
*ON ........ Speed has been changed to the specified speed at the pass
point of the constant speed control.
\% \'
T >t £ » t
Pass points of the Pass points of the
constant speed control constant speed control
(When the speed change ‘ P | P2 | P8 | P4 (When the speed change | P1 ‘ P2 | P3 ‘ P4
is specified with P3.) is specified with P3.) ON
Speed switching point OFF Speed switching point  OFF} ¢ i &
specified flag (M2040) specified flag (M2040)
Servo program start Servo program start :l
ON ON
Start accept flag OFF Start accept flag OFF
(M2001+n) (M2001+n)
(7) System setting error flag (M2041) .......cccevvvviieeeeeeeiens Status signal

This flag inputs the "system setting data" set by MT Developer2 and performs an
adjustment check with a real mounting state (main base unit/extension base
units) at Multiple CPU system's power supply on or reset.
*ON ........... Error
* OFF ......... Normal
(a) When an error occurs, the 7-segment LED at the front side of Motion CPU
shows the system setting error.
The error contents can be confirmed using the monitor of MT Developer?2.

(b) When M2041 is ON, positioning cannot be started. Remove an error factor,
and turn the Multiple CPU system's power supply on again or reset.

REMARK

Even if the module which is not set as the system setting of MT Developer2 is
installed in the slot, it is not set as the object of an adjustment check. And the
module which is not set as the system setting cannot be used in the Motion CPU.
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(8) All axes servo ON command (M2042) .................. Command signal
This command is used to enable servo operation.
(a) Servo operation enabled.....M2042 turns on while the servo OFF command
(M3215+20n) is off and there is no servo error.

(b) Servo operation disable ...... *+ M2042 is off
* The servo OFF command (M3215+20n) is on
* Servo error state
* Forced stop
Execute this command after positioning completion because it becomes invalid in

positioning.
ON

All axes servo ON command OFF y
(M2042)

ON

~al

All axes servo ON accept flag OFF
(M2049)

ON

(Note) \a|

Each axis servo ready state OFF

(Note): Refer to servo ready signal (M2415+20n) in Section 4.1.1 for details.

POINT |

When M2042 turns ON, it is not turned off even if the Motion CPU is set in the
STOP state.

M2042 turns OFF by the forced stop of Motion CPU.

(9) Real model/virtual mode switching request flag (M2043)
................. Command signal
This flag is used for switching between the real mode and virtual modes.
(a) Turn the M2043 on after the PCPU READY complete flag (SM500) has turn
on for switching from the real mode to virtual mode.

* An error check is executed when the M2043 is switched from off to on.

If no error is detected, switch to the virtual mode, and the real mode/virtual
mode status switching status flag (M2044) turns on.

« If an error is detected, not switch to the virtual mode. In this case, the real
mode/virtual mode switching error detection flag (M2045) turns on, and the
error code is stored in the real mode/virtual mode switching error code
storage register (SD504).

(b) Turn the M2043 off for switching from the virtual mode to real mode.

« If all axes of the virtual servo motors stopped, switch to the real mode, and
the real mode/virtual mode status switching status flag (M2044) turns off.

« If the virtual servo motor is operating also with 1 axis, not switch to the real
mode. In this case, the real mode/virtual mode switching error detection
flag (M2045) turns on, and the error code is stored in the real mode/virtual
mode switching error code storage register (SD504).

(c) Refer to Chapter 9 for switching between the real mode and virtual modes.
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(10)

(11)

(12)

Real mode/virtual mode switching status flag (M2044)
........................ Status signal
This flag checks the switching completion between the real mode and virtual
modes, and the current mode.
« This flag turns off with during the real mode or switching completion from the
virtual mode to real mode.
* This flag turns on with switching completion from the real mode to virtual mode.

It can be used as an interlock for the servo program start or control change
(speed change, current value change).

Real mode/virtual mode switching error detection flag (M2045)
........................ Status signal

This flag is used as judgement of the error available/not available at the mode

switching (between the real mode and virtual modes).

* This flag remains off if no error was detected at mode switching.

« This flag turns on if an error was detected at mode switching.

In this case, the error code is stored in the real mode/virtual mode switching
error code storage register (SD504).

Out-of-sync warning flag (M2046) ...........cccccovvveeeeennn. Status signal
(a) This signal turns on mode when a discrepancy of synchronized positions
between the drive module and output module occurs during the virtual
mode.
It is used as judgement for validity of the continuation operation when the
drive module has stopped.
*ON...coveene Continuation operation disabled
*OFF ............ Continuation operation enabled

(b) This out-of-sync warning flag (M2046) turns on the following cases.
« Stop by the forced stop.
* The servo error in the output module.

(c) When the out-of-sync warning flag (M2046) turns on, resume operation by
the following procedure.
1) Return to the real mode and eliminate the error cause.

!

2) Synchronize the axes.

|
3) Turn the out-of-sync warning flag (M2046) off.

!

4) Switch to the virtual mode.

!

5) Resume operation.
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(13) Motion slot fault detection flag (M2047) ..................... Status signal

(14)

(15)

This flag is used as judgement of which modules installed in the slot of Motion

management are "normal” or "abnormal".

+ON ........ Installed module is abnormal

*OFF .......... Installed module is normal

The module information at the power supply on and after the power supply on

are always checked, and errors are detected.

(a) When M2047 turns OFF in operation, the operating axis decelerates to a
stop.

(b) When an error occurs, the 7-segment LED at the front side of Motion CPU
shows the system setting error.
The error contents can be confirmed using the monitor of MT Developer?2.

(c) When M2047 is ON, positioning cannot be started. Remove an error factor,
and turn the Multiple CPU system's power supply on again or reset.

JOG operation simultaneous start command (M2048)
................. Command signal
(a) When M2048 turns on, JOG operation simultaneous start based on the
JOG operation execution axis set in the JOG operation simultaneous start
axis setting register (D710 to D713).

(b) When M2048 turns OFF, the operating axis decelerates to a stop.

All axes servo ON accept flag (M2049) ...........cceeee.. Status signal
This flag turns on when the Motion CPU accepts the all axes servo ON
command (M2042).

Since the servo ready state of each axis is not checked, confirm it in the servo
ready signal (M2415+20n).

ON

All axes servo ON command OFF y
(M2042)

ON
All axes servo ON accept flag OFF
(M2049)

ON

\al
(Note)

Each axis servo ready state  OFF

(Note) : Refer to servo ready signal (M2415+20n) in Section 4.1.1 for details.
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(16) Manual pulse generator enable flag (M2051 to M2053)

................. Command signal

This flag set the enabled or disabled state for positioning with the pulse input

from the manual pulse generators connected to P1 to P3 (Note) of the Q173DPX.

*ON ........ Positioning control is executed by the input from the manual pulse
generators.

* OFF ...... Positioning control cannot be executed by the manual pulse
generators because of the input from the manual pulse generators is
ignored.

Default value is invalid (OFF).

REMARK

(Note) : Refer to the " Q173D(S)CPU/Q172D(S)CPU Motion controller User's

(17)

Manual" for P1 to P3 connector of the Q173DPX.

Operation cycle over flag (M2054) .......ccccoviiiveirnnen. Status signal
This flag turns on when the time concerning motion operation exceeds the
operation cycle of the Motion CPU setting (SD523). Perform the following
operation, in making it turn off.
* Turn the power supply of the Multiple CPU system on to off
* Reset the Multiple CPU system
* Reset using the user program
[Operation cycle over measures]
1) Change the operation cycle into a large value in the system setting.
2) The number of instruction completions of an event task or NMI task in
the Motion SFC program.
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(18) Speed change accepting flag (M2061 to M2092)
........................ Status signal
This flag turns on at start of speed change by the control change (CHGV)
instruction (or Motion dedicated PLC instruction (D(P).CHGV)) of the Motion
SFC program.

CHGYV instruction

ON
Speed change

accepting flag  OFF
(M2061+n)

4 0to4ms Speed change

) Speed after
Setting speed f speed change

/ -t

Speed change completion

The speed change accepting flag list is shown below.

Axis No. Device No. Axis No. Device No. Axis No. Device No. Axis No. Device No.
1 M2061 9 M2069 17 M2077 25 M2085
2 M2062 10 M2070 18 M2078 26 M2086
3 M2063 11 M2071 19 M2079 27 M2087
4 M2064 12 M2072 20 M2080 28 M2088
5 M2065 13 M2073 21 M2081 29 M2089
6 M2066 14 M2074 22 M2082 30 M2090
7 M2067 15 M2075 23 M2083 31 M2091
8 M2068 16 M2076 24 M2084 32 M2092

(Note): The following range is valid.
*+Q172DSCPU  : Axis No.1to 16
* Q172DCPU(-S1): Axis No.1 to 8
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(19) Automatic decelerating flag (M2128 to M2159) ......... Status signal
This signal turns on while automatic deceleration processing is performed
during the positioning control or position follow-up control.

(a) This flag turns on while automatic deceleration to the command address at
the position follow-up control, but it turns off if the command address is
changed.

(b) This signal turns on while automatic deceleration processing is performed
during execution of positioning to final point while in constant speed control.

Y
P1
P2
I
I
I
| > t
b P8
Automatic ON | |
decelerating flag OFF
(M2128+n)
The automatic decelerating flag (M2128+n)
turns on after the execution of positioning
\Y to final point (P3) even if automatic
P1 deceleration processing start while
executing the positioning to P2.
P2
|
» t
b | P3
Automatic ON ; ‘l
decelerating flag OFF
(M2128+n)

POINT

Set a travel value in which automatic deceleration processing can be started at the
final positioning point, therefore the automatic decelerating flag turns on at the start
point of automatic deceleration processing after this final point.

(c) The signal turns off when all normal start complete commands became
achieve.

(d) The automatic decelerating flag (M2128+n) might be turned ON even
during acceleration at advanced S-curve acceleration/deceleration.
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(e) In any of the following cases, the automatic decelerating flag (M2128+20n)
does not turn off.
* During deceleration due to JOG signal off
* During manual pulse generator operation
* During deceleration due to stop command or stop cause occurrence
* When travel value is 0

\
I
I
I
I I
I I
| / b\
‘ 1 I 1 I > t
1 I 1 I
Auctomatic ON
decelerating flag OFF
(M2128+n)

The automatic decelerating flag list is shown below.

Axis No. Device No. Axis No. Device No. Axis No. Device No. Axis No. Device No.
1 M2128 9 M2136 17 M2144 25 M2152
2 M2129 10 M2137 18 M2145 26 M2153
3 M2130 11 M2138 19 M2146 27 M2154
4 M2131 12 M2139 20 M2147 28 M2155
5 M2132 13 M2140 21 M2148 29 M2156
6 M2133 14 M2141 22 M2149 30 M2157
7 M2134 15 M2142 23 M2150 31 M2158
8 M2135 16 M2143 24 M2151 32 M2159

(Note): The following range is valid.
*+Q172DSCPU  : Axis No.1to 16
* Q172DCPU(-S1): Axis No.1 to 8

(20) Speed change "0" accepting flag (M2240 to M2271)
........................ Status signal
This flag turns on while a speed change request to speed "0" or negative speed
change request is being accepted.
It turns on when the speed change request to speed "0" or negative speed
change request is accepted during a start. After that, this signal turns off when
a speed change is accepted or on completion of a stop due to a stop cause.

Deceleration stop at the speed change
"0" accept.

Speed change "0" I
v Thereafter, by changing speed to
Vi / other than "0", it starts continuously.

Speed change V-
V2

ON

Start accept flag
(M2001+n) OFF

Speed change "0" ON

accepting flag
(M2240+n) OFF
Positioning
complete signal  OFF
(M2401+n)

ON
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The speed change "0" accepting flag list is shown below.

Axis No. Device No. Axis No. Device No. Axis No. Device No. Axis No. Device No.
1 M2240 9 M2248 17 M2256 25 M2264
2 M2241 10 M2249 18 M2257 26 M2265
3 M2242 11 M2250 19 M2258 27 M2266
4 M2243 12 M2251 20 M2259 28 M2267
5 M2244 13 M2252 21 M2260 29 M2268
6 M2245 14 M2253 22 M2261 30 M2269
7 M2246 15 M2254 23 M2262 31 M2270
8 M2247 16 M2255 24 M2263 32 M2271

(Note): The following range is valid.
*+Q172DSCPU  : Axis No.1to 16
* Q172DCPU(-S1): Axis No.1 to 8

REMARK

(1) Even if it has stopped, when the start accept flag (M2001+n) is ON state, the
state where the request of speed change "0" is accepted is indicated.
Confirm by this speed change "0" accepting flag (M2240+n).

(2) During interpolation, the flags corresponding to the interpolation axes are set.

(3) In any of the following cases, the speed change "0" request is invalid.

» After deceleration by the JOG signal off
* After positioning automatic deceleration start
* After deceleration due to stop cause

(a) The flag turns off if a speed change request occurs during deceleration to a
stop due to speed change "0".

Vv |Speed change "0" I
W ' | Speed change V-

V2
\ >t
ON
Start accept flag
(M2001+n) OFF l
ON
Speed change "0"
accepting flag OFF

(M2240+n)
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(b) The flag turns off if a stop cause occurs after speed change "0" accept.

Speed change "0" I
4

\%
‘
[
ON
Start accept flag
(M2001+n) OFF | l

Speed change "0" ON
accepting flag OFF l
(M2240+n)

(c) The speed change "0" accepting flag (M2240+n) does not turn on if a speed
change "0" occurs after an automatic deceleration start.

Automatic deceleration start

{ a

Speed change "0"

ON

Start accept flag
(M2001+n) OFF l

Speed change "0"
accepting flag OFF
(M2240+n)

(d) Evenifitis speed change "0" after the automatic deceleration start to the
"command address", speed change "0" accepting flag (M2240+n) turns on.

Automatic deceleration start

@ommand address PD
M V
1

|Speed change "0" |

Speed change V-

Command
address P2
P1 v P2
Speed change "0"

accepting flag OFF b
(M2240+n)

ON

Start accept flag
(M2001+n) OFF
ON

REMARK

It does not start, even if the "command address" is changed during speed change
"0" accepting.
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(21) Control loop monitor status (M2272 to M2303)

................. Command signal
When using the fully closed loop control servo amplifier, this signal is used to
check the fully closed loop control/semi closed loop control of servo amplifier.
*ON ... During fully closed loop control
* OFF .......... During semi closed loop control
It can be changed the fully closed loop control/semi closed loop control of
servo amplifier in the Motion controller by the control loop changing
command ON/OFF.

Fully closed loop Semi closed loop
control change control change
¢} ON — ¢}

Control loop

changing command OFF

(M3218+20n) ON

Control loop

monitor status OFF

(M2272+n)

The Control loop monitor status list is shown below.

Axis No. Device No. Axis No. Device No. Axis No. Device No. Axis No. Device No.
1 M2272 9 M2280 17 M2288 25 M2296
2 M2273 10 M2281 18 M2289 26 M2297
3 M2274 11 M2282 19 M2290 27 M2298
4 M2275 12 M2283 20 M2291 28 M2299
5 M2276 13 M2284 21 M2292 29 M2300
6 M2277 14 M2285 22 M2293 30 M2301
7 M2278 15 M2286 23 M2294 31 M2302
8 M2279 16 M2287 24 M2295 32 M2303

(Note): The following range is valid.
*+Q172DSCPU  : Axis No.1to 16
* Q172DCPU(-S1): Axis No.1to 8
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4.2 Data Registers

(1) Data register list

SV22
Device No. Application Real Virtual N
DO
Axis monitor device
(20 points x 32 axes)
to Real mode : Each axis © ©
Virtual mode : Output module
D640 > Real/virtual
Control change register community
to (2 points x 32 axes) © ©
D704 Common device
; (Command signal) O O
° (54 points)
D758 Unusable
to (42 points) B I P4
D800 Virtual servo motor axis monitor B
device
(6 points x 32 axes) (Note-1)
Current value after virtual servo | Backup
motor axis main shaft's
differential gear
(4 points x 32 axes) (Note-1)
D1120 Synchronous encoder axis
. . Backup
monitor device )
. (Note-2) o > Virtual
(6 points X 12 axes)
Current value after synchronous
@ encoder axis main shaft's
differential gear
(4 points X 12 axes)
Backup
D1240
Cam axis monitor device
. (10 points x 32 axes) (Note-1)
0
/
D1560 .
to User device
6632 points
D8191 ( P )
O : Valid

[Tt can be used as a user device.
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POINT |

(1) Total number of points for the user devices
6632 points|

(2) (Note-1) : This device occupies only the areas of the axes set in the mechanical
system program. The unused axis areas in the mechanical system
program can be used as a user side.

(3) (Note-2) : ltis valid for the version (Refer to Section 1.4) that supports
"synchronous encoder current value monitor in real mode".

(4) This manual describes only details for data registers used in the virtual mode. If it

is required, refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller
(SV13/SV22) Programming Manual (REAL MODE)".
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(2) Axis monitor device list

Axis No. | Device No. Signal name
1 DO to D19
2 D20 to D39 Virtual
3 D40 to D59 . Real Refresh Fetch Signal
Signal name Real Ball |Rotary L
4 D60 to D79 Roller Cam | mode cycle cycle | direction
screw | table )

5 D80 to D99 axis
6 D100to D119 | | O |Feed current
7 D120 to D139 1 |valuef/roller cycle speed
8 D140 to D159 2 Operation

[—|Real current value
9 D160 to D179 3 cycle
10 D180 to D199 4 . e O

[—Deviation counter value
11 D200 to D219 5
12 D220 to D239 6 [Minor error code )

- Immediately
13 D240 to D259 7 [Major error code
14 D260 to D279 8 [Servo error code Main cycle Monitor
15 D280 to D299 9 Home position return © Back device
acku
16 D300 to D319 re-travel value Back P Operation
acku

17 [ D320 to D339 | |10 |Travel value after P cycle
18 D340 to D359 11 |proximity dog ON
19 D360 to D379 12 [Execute program No. At start
20 D380 to D399 13 |M-code < O Operation
21 D400 to D419 14 | Torque limit value 0 cycle
22 D420 to D439 15 Data set pointer for At start/
23 D440 to D459 constant-speed control < during start
24 D460 to D479 16

—Unusable (Note-1) — — — — — —
25 D480 to D499 17
26 D500 to D519 18 [Real current value at Operation Monitor

| . e Backup e} .
27 D520 to D539 19 [stop input cycle device
28 D540 to D559 O :Valid, X Invalid
29 D560 to D579
30 D580 to D599
31 D600 to D619
32 D620 to D639

(Note-1): It can be used as the travel value change register. The travel value change register can be set to the device optionally in the servo
program.
Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller (SV13/SV22) Programming Manual (REAL MODE)" for details.

POINT |

(1) The following range is valid.
*+ Q172DSCPU  : Axis No.1to 16
* Q172DCPU(-S1) : Axis No.1t0 8
(2) The following device area can be used as a user device.
*+ Q172DSCPU  : 17 axes or more
* Q172DCPU(-S1): 9 axes or more
However, when the project of Q172DSCPU/Q172DCPU(-S1) is replaced with
Q173DSCPU/Q173DCPU(-S1), this area cannot be used as a user device.




4 POSITIONING DEDICATED SIGNALS

(3) Control change register list

Axis No. | Device No. Signal name
1 D640, D641
2 D642, D643 Signal name Real | Virtual Refresh Fetch cycle _Slgn_a :
3 D644, D645 cycle direction
4 D646, D647 0 ) Command
JOG speed setting @) O At start )
5 D648, D649 1 device
6 D650, D651 O : Valid
7 D652, D653
8 D654, D655
9 D656, D657
10 D658, D659
11 D660, D661
12 D662, D663
13 D664, D665
14 D666, D667
15 D668, D669
16 D670, D671
17 D672, D673
18 D674, D675
19 D676, D677
20 D678, D679
21 D680, D681
22 D682, D683
23 D684, D685
24 D686, D687
25 D688, D689
26 D690, D691
27 D692, D693
28 D694, D695
29 D696, D697
30 D698, D699
31 D700, D701
32 D702, D703

POINT |

(1) The following range is valid.
*Q172DSCPU  : Axis No.1to 16
* Q172DCPU(-S1): Axis No.1t0 8
(2) The following device area can be used as a user device.
*+Q172DSCPU  : 17 axes or more
* Q172DCPU(-S1): 9 axes or more
However, when the project of Q172DSCPU/Q172DCPU(-S1) is replaced with
Q173DSCPU/Q173DCPU(-S1), this area cannot be used as a user device.
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(4) Virtual servo motor axis monitor device list

Axis No. Device No. Signal name
1 D800 to D809
2 D810 to D819 Virtual
3 D820 to D829 . Real | Refresh |Fetch| Signal
Signal name Real Ball |Rotary L
4 D830 to D839 Roller Cam [mode cycle cycle [direction
screw | table )
5 D840 to D849 axis
6 D850 to D859 0 Operation
[—|Feed current value
7 D860 to D869 1 cycle
8 D870 to D879 2 [Minor error code .
- Immediately
9 D880 to D889 3 |Major error code
10 D890 to D899 4 |Execute program No. At start
11 D900 to D909 5 |M-code Monitor
- Backup O X .
12 D910 to D919 | 6_|Current value after virtual device
13 D920 to D929 servo motor axis main ]
7 - ) Operation
14 D930 to D939 shaft's differential gear |
cycle
15 D940 to D949 8 |Error search output axis No.
16 D950 to D959 9 Data set pointer for
17 D960 to D969 constant-speed control
18 D970 to D979 O :Valid, x: Invalid

19 D980 to D989

20 D990 to D999

21 D1000 to D1009
22 D1010 to D1019
23 D1020 to D1029
24 D1030 to D1039
25 D1040 to D1049
26 D1050 to D1059
27 D1060 to D1069
28 D1070 to D1079
29 D1080 to D1089
30 D1090 to D1099
31 D1100 to D1109
32 D1100 to D1119

POINT |

(1) The following range is valid.
*+Q172DSCPU  : Axis No.1to 16
* Q172DCPU(-S1): Axis No.1to 8

(2) The unused axis areas in the mechanical system program can be used as a
user device.
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(5) Synchronous encoder axis monitor device list

Axis No. Device No. Signal name
1 D1120 to D1129
2 D1130 to D1139 Refresh Signal
Signal name Real | Virtual etres Fetch cycle ) |gn.al
3 D1140 to D1149 cycle direction
4 D1150 to D1159 0 Backup Operation
[—Current value (Note-1) )
5 D1160 to D1169 1 cycle Monitor
6 D1170 to D1179 2 |Minor error code © ) device
- Backup Immediately
7 D1180 to D1189 3 [Major error code
8 D1190 to D1199 4
— |Unusable — — — — —
9 D1200 to D1209 5
10 D1210 to D1219 6 [Current value after synchronous encoder
— 1 .. . - ) Operation Monitor
11 D1220 to D1229 7 |axis main shaft's differential gear Backup @) )
cycle device
12 D1230 to D1239 8 |Error search output axis No.
9 |Unusable — — — — —
O : Valid
(Note-1): It is valid for the version (Refer to Section 1.4) that supports "synchronous encoder current
value monitor in real mode".

POINT |

(1) It is unusable in the SV22 real mode.

(2) The range of axis No.1 to 8 is valid in the Q172DCPU(-S1).

(3) The device area of 9 axes or more can be used as a user device.
However, when the project of Q172DCPU(-S1) is replaced with Q173DSCPU/
Q172DSCPU/Q173DCPU(-S1), this area cannot be used.




4 POSITIONING DEDICATED SIGNALS

(6) Cam axis monitor device list

Axis No. Device No. Signal name
1 D1240 to D1249
D1250 to D1259 Refresh Signal
Signal name Real | Virtual etres Fetch cycle ) |gn.al
D1260 to D1269 cycle direction

12 D1350 to D1359
13 D1360 to D1369
14 D1370 to D1379 O :Valid
15 D1380 to D1389
16 D1390 to D1399
17 D1400 to D1409
18 D1410 to D1419
19 D1420 to D1429
20 D1430 to D1439
21 D1440 to D1449
22 D1450 to D1459
23 D1460 to D1469
24 D1470 to D1479
25 D1480 to D1489
26 D1490 to D1499
27 D1500 to D1509
28 D1510 to D1519
29 D1520 to D1529
30 D1530 to D1539
31 D1540 to D1549
32 D1550 to D1559

2
3
4 D1270 to D1279 0 |Unusable — — — — —
5 D1280 to D1289 1 |Execute cam No.
6 D1290t0 D1299 | 2 Execute stroke amount Operation Monitor
7 D1300 to D1309 3 Backup| O ;
cycle device

8 D1310to D1319 | | 4 |Current value within 1 cam shaft
9 D1320 to D1329 5 |revolution
10 D1330to D1339 | | 6 |
11 D1340to D1349 | | 7 | Unusable . . . . .

[ 8 |

9

POINT |

(1) The following range is valid.
*+Q172DSCPU  : Axis No.1to 16
* Q172DCPU(-S1): Axis No.1to 8

(2) The unused axis areas in the mechanical system program can be used as a
user device.
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(7) Common device list

D,e\‘\gf:e Signal name Refresh cycle Fetch cycle difclziaoln D;‘fe Signal name Refresh cycle Fetch cycle disrfcr:ia:n
Manual pulse generator 1
D704 |PLC ready flag request D752 |smoothing magnification
setting register
pros | SPeed switching point D753 zﬁgﬂ.ﬁ:':aiiﬁfgnz g/:,,tzfa{;a 2:::,7:::9
specified flag request setting register OFF to ON
. Command
All axes servo ON command Mein cycle device Manual pulse generator 3 Command
D706 D754 |smoothing magnification R
request setting register device
Real mode/virtual mode Manual pulse generator 1
D707 switching request (SV22) D755 enable fIF;g rquuest
0709 |Unusable _ _ _ D757 Manual pulse generator 3
enable flag request
D710 D758
D711 |JOG operation simultaneous D759
D712 |start axis setting register Atstart D760
D713 D761
D714 |Manual pulse generator axis D762
D715 |1 No. setting register D763
D716 __|Manual pulse generator axis D764
D717 |2 No. setting register D765
D718 _|Manual pulse generator axis D766
D719 |3 No. setting register D767
D720 |Axis 1 D768
D721 |Axis 2 D769
D722 |Axis 3 D770
D723 |Axis 4 D771
D724 |Axis 5 D772
D725 |Axis 6 D773
D726 |Axis 7 D774
D727 |Axis 8 D775
D728 |Axis 9 D776
D729 |Axis 10 D777
D730 |Axis 11 Command | |D778 _|Unusable
D731 |Axis 12 device D779 |(42 points) - - -
D732 |Axis 13 At the manual pulse D780
D733 | Axis 14 ge"egg’,:r g‘g‘:\"e flag D781
D734 |Axis 15 |Manual pulse D782
D735 |Axis 16 |96neralors 1 pulse D783
- input magnification
D736 |Axis 17 setting register D784
D737 |Axis 18 |(Note-1), (Note-2) D785
D738 |Axis 19 D786
D739 |Axis 20 D787
D740 [Axis 21 D788
D741 |Axis 22 D789
D742 |Axis 23 D790
D743  |Axis 24 D791
D744 |Axis 25 D792
D745 |Axis 26 D793
D746 |Axis 27 D794
D747 |Axis 28 D795
D748 |Axis 29 D796
D749 |Axis 30 D797
D750 [Axis 31 D798
D751 |Axis 32 D799

(Note-1): The following range is valid.

* Q172DSCPU

: Axis No.1to 16

* Q172DCPU(-S1) : Axis No.1to 8
(Note-2): The following device area is unusable.

* Q172DSCPU

: 17 axes or more

* Q172DCPU(-S1) : 9 axes or more
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4.2.1 Axis monitor devices

The monitoring data area is used by the Motion CPU to store data such as the feed
current value during positioning control, the real current value and the deviation
counter value.

It can be used to check the positioning control state using the Motion SFC program.
The user cannot write data to the monitoring data area.

Refer to "APPENDIX 3 Processing Times of the Motion CPU" for the delay time
between a positioning device (input, internal relay and special relay) turning on/off and
storage of data in the monitor data area.

(1) Feed current value/roller cycle speed storage register

)

(DO+20N, D1+20N) ..o Monitor device

(a) The target address which is output to the servo amplifier is stored in this
register. The target address is based on the command address calculated
from the mechanical system program settings.

(b) The stroke range check is performed on this feed current value data.

(c) Roller cycle speed is stored.
The storage range for cycle speed the roller cycle speed storage register is
shown below.

Setting Units Storage Range Real Roller Cycle Speed
mm 0.01 to 6000000.00 [mm/min]
1 to 600000000 : -
inch 0.001 to 600000.000 [inch/min]

Real current value storage register (D2+20n, D3+20n)
..................... Monitor device
(a) This device stores the converted value (in an axis control unit) of the
feedback position of the motor encoder (in pulse unit).

(b) The "feed current value" is equal to the "real current value" in the stopped
state.

Deviation counter value storage register (D4+20n, D5+20n)
..................... Monitor device
This register stores the droop pulses read from the servo amplifier.

Minor error code storage register (D6+20n) .............. Monitor device

(a) This register stores the corresponding error code (Refer to APPENDIX 1.4
and 1.6) at the minor error occurrence. If another minor error occurs after
error code storing, the previous error code is overwritten by the new error
code.

(b) Minor error codes can be cleared by an error reset command (M3207+20n).
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(5) Maijor error code storage register (D7+20n)

(7)

.............. Monitor device

(a) This register stores the corresponding error code (Refer to APPENDIX 1.4
and 1.6) at the major error occurrence. If another major error occurs after
error code storing, the previous error code is overwritten by the new error
code.

(b) Maijor error codes can be cleared by an error reset command (M3207+20n).

Servo error code storage register (D8+20n) ............. Monitor device

(a) This register stores the corresponding error code (Refer to APPENDIX 1.5)
at the servo error occurrence. If another servo error occurs after error code
storing, the previous error code is overwritten by the new error code.

(b) It returns to the real mode by the servo error.

Torque limit value storage register (D14+20n) .......... Monitor device
(a) This register stores the positive direction torque limit value to command the
servo amplifier (unit: [%]).
The default value "300[%]" is stored at the power supply of servo amplifier
ON.

(b) To monitor the positive/negative direction torque limit value, set "Positive
Direction Torque Limit Value Monitor Device" and "Negative Direction
Torque Limit Value Monitor Device" with the expansion parameter. X
(Refer to "Q173D(S)CPU/Q172D(S)CPU Motion controller (SV13/SV22)
Programming Manual (REAL MODE)" for details of expansion parameter.)
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4.2.2 Control change registers

This area stores the JOG operation speed data of the virtual servo motor axis.

Table 4.3 Data storage area for control change list

Name Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6 Axis 7 Axis 8
D641, D640 | D643, D642 | D645, D644 | D647, D646 | D649, D648 | D651, D650 | D653, D652 | D655, D654
Axis 9 Axis 10 Axis 11 Axis 12 Axis 13 Axis 14 Axis 15 Axis 16
JOG speed [ D657, D656 | D659, D658 | D661, D660 | D663, D662 | D665, D664 | D667, D666 | D669, D668 | D671, D670
setting Axis 17 Axis 18 Axis 19 Axis 20 Axis 21 Axis 22 Axis 23 Axis 24
register | D673, D672 | D675, D674 | D677, D676 | D679, D678 | D681, D680 | D683, D682 | D685, D684 | D687, D686
Axis 25 Axis 26 Axis 27 Axis 28 Axis 29 Axis 30 Axis 31 Axis 32
D689, D688 | D691, D690 | D693, D692 | D695, D694 | D697, D696 | D699, D698 | D701, D700 | D703, D702

(Note): The following range is valid.
* Q172DSCPU : Axis No.1 to 16
* Q172DCPU(-S1) : Axis No.1to 8

(1) JOG speed setting registers (D640+2n, D641+2n)
................ Command device
(a) This register stores the JOG speed at the JOG operation.

(b) Setting range of the JOG speed is shown below.

Unit pulse

Item Setting Range Unit
JOG speed 110 2147483647 [pulse/s]

(c) The JOG speed is the value stored in the JOG speed setting registers
(D640+2n, D641+2n) at leading edge of the JOG start signal.
Even if data is changed during JOG operation, JOG speed cannot be
changed.

(d) Refer to Section 6.21 of the "Q173D(S)CPU/Q172D(S)CPU Motion
controller (SV13/SV22) Programming Manual (REAL MODE)" for details of
the JOG operation.
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4.2 .3 Virtual servo motor axis monitor devices

(1) Feed current value storage register (D800+10n, D801+10n)

(@)

(b)
(c)

(d)

..................... Monitor device
This register stores the target address output to the servo amplifier based on
the positioning address/travel value specified with the servo program.

The stroke range check is performed on this feed current value data.

Ring address is —2147483648 (-231) [pulse] to 2147483647 (23'-1) [pulse] in
the infinite operation.

(231-1) =~y
Feed current value

The data of feed current value storage register is also stored in a backup
memory at the power supply off or resetting of the Multiple CPU system.

(2) Minor error code storage register (D802+10n)

(@)

..................... Monitor device
This register stores the corresponding error code (refer to APPENDIX 1.4
and 1.6) at the minor error occurrence in the virtual servo motor or output
module. If another minor error occurs after error code storing, the previous
error code is overwritten by the new error code.

Minor error codes in the virtual servo motor can be cleared by an error reset
command Nt-1) of the drive module.

Minor error codes in the output module can be cleared by an error reset
command (N°2) of the output module.

REMARK

(Note-1): Refer to Section 4.1.4 for details of the error reset command for the virtual

servo motor axis.

(Note-2): Refer to Section 4.1.2 for details of the error reset command for the output

module.
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(3) Maijor error code storage register (D803+10n)

..................... Monitor device

(a) This register stores the corresponding error code (refer to APPENDIX 1.4

(b)

and 1.6) at the major error occurrence in the virtual servo motor or output
module. If another major error occurs after error code storing, the previous
error code is overwritten by the new error code.

Major error codes in the virtual servo motor can be cleared by an error reset
command Nte1) of the drive module.

Maijor error codes in the output module can be cleared by an error reset
command (N°¥2) of the output module.

REMARK

(Note-1): Refer to Section 4.1.4 for details of the error reset command for the virtual

servo motor axis.

(Note-2): Refer to Section 4.1.2 for details of the error reset command for the output

module.
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4.2.4 Current value after virtual servo motor axis main shaft's differential gear

(1) Current value after virtual servo motor axis main shaft’s differential
gear storage register (D806+10n, D807+10n)

...................... Monitor device
» Differential gear is connected with the main shaft.
Virtual Differential
servo motor gear
Drive module of Current value after virtual servo motor
the main shaft side axis main shaft's differential gear

Virtual servo motor
or
Synchronous encoder

[Drive module of the ]
auxiliary input axis side

+ Differential gear is not connected with the main shaft.

Virtual
servo motor

Current value after virtual servo motor
axis main shaft's differential gear

(@)

()

The current value will be the same as the drive module current value of the
main shaft side at the virtual mode switching.

When the current value change is executed toward the drive module current
value of the main shaft side, the current value after main shaft's differential
gear is also simultaneous changed to the specified current value.

If the differential gear is not connected with the main shaft, drive module
feed current value of the main shaft side is always stored in the current value
storage register after main shaft’s differential gear.

In the case of following figure, use "current value after virtual servo motor
axis main shaft's differential gear" of axis 1 as "current value after virtual
servo motor axis main shaft's differential gear".

(The drive module feed current value of the auxiliary input axis side is stored
as "current value after virtual servo motor axis main shaft's differential gear"
of axis 2.)

Current value after
virtual servo motor
axis main shaft's
differential gear

Differential gear
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(2) Error search output axis No. storage register (D808+10n)
..................... Monitor device
(a) This register stores the axis No. of the output module in error by the error
search function in the virtual mode.

(b) If there are no errors at the virtual servo motor axes of the main shaft and
auxiliary input axis, the error occurrence output axis No. is stored into the
error search output axis No. storage register of the corresponding drive
module No. when a minor or major error occurs at the connected output axis.

(c) Error search and error reset

1) Searching the main shaft for error
The output axes connected to the main shaft are searched for an error in
order of lower to higher numbers. If either a minor or major error has
occurred, the corresponding output axis No. is stored into the error
search output axis No. storage register.
Resetting the error of the corresponding output axis stores the other
error occurrence output axis No. connected to the same main shaft.

2) Searching the auxiliary input axis for error
If either a minor or major error has occurred at the output axis connected
to the auxiliary input axis, the corresponding output axis No. is stored
into the error search output axis No. storage register.
However, when the differential gear (for virtual main shaft connection) is
used to provide auxiliary input to the main shaft, the output axis
connected to the auxiliary input axis is not searched for an error. Use the
main shaft side error search output axis No. storage register to confirm
the error occurrence output axis No.

(d) When error occurs at the drive module axis
When an error occurs at the main shaft/auxiliary input axis to which the
output axis is connected, "0" (no error) is stored into the error search output
axis No. storage device if an error occurred at the output axis.
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L]

4.2.5 Synchronous encoder axis monitor devices

(1) Current value storage register (D1120+10n, D1121+10n)

..................... Monitor device

(a) This register stores the synchronous encoder current value.

(b)

Ring address is "-2147483648 (-231) to 2147483647 (231-1)" [pulse].

(c) The current value storage register data is also stored in a backup memory at

the power supply off or resetting of the Multiple CPU system.

(2) Minor error code storage register (D1122+10n) ........ Monitor device
(a) This register stores the corresponding error code (refer to APPENDIX 1.4

and 1.6) at the minor error occurrence in the synchronous encoder or output
module. If another minor error occurs after error code storing, the previous
error code is overwritten by the new error code.

Minor error codes in the synchronous encoder can be cleared by an error
reset command (No1) of the synchronous encoder axis.

Minor error codes in the output module can be cleared by an error reset
command (N°¥2) of the output module.

REMARK

(Note-1): Refer to Section 4.1.6 for details of the error reset command for the

synchronous encoder axis.

(Note-2): Refer to Section 4.1.2 for details of the error reset command for the output

module.

(3) Maijor error code storage register (D1123+10n) ........ Monitor device

(@)

This register stores the corresponding error code (refer to APPENDIX 1.4
and 1.6) at the major error occurrence in the synchronous encoder or output
module. If another major error occurs after error code storing, the previous
error code is overwritten by the new error code.

Major error codes in the synchronous encoder axis can be cleared by an
error reset command (N°te-1) of the synchronous encoder.

Major error codes in the output module can be cleared by an error reset
command (N°-2) of the output module.

REMARK

(Note-1): Refer to Section 4.1.6 for details of the error reset command for the

synchronous encoder axis.

(Note-2): Refer to Section 4.1.2 for details of the error reset command for the output

module.
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4.2.6 Current value after synchronous encoder axis main shaft's differential gear

(1) Current value after synchronous encoder axis main shaft’s
differential gear storage registers (D1126+10n, D1127+10n)

...................... Monitor device
« Differential gear is connected with the main shaft.
Synchronous Differential
encoder gear
Drive module of Current value after synchronous encoder
the main shaft side axis main shaft's differential gear

Virtual servo motor
or
Synchronous encoder

e Y

Drive module of the

Lauxiliary input axis sideJ

« Differential gear is not connected with the main shaft.

Synchronous
encoder

Current value after synchronous encoder
axis main shaft's differential gear

(@)

(c)

The current value will be the same as the drive module current value of the
main shaft side at the virtual mode switching.

When the current value change is executed toward the drive module current
value of the main shaft side, the current value after main shaft's differential
gear is also simultaneous changed to the specified current value.

If the differential gear is not connected with the main shaft, drive module
current value of the main shaft side is always stored in the current value
storage register after main shaft’s differential gear.

In the case of following figure, use "current value after synchronous encoder
axis main shaft's differential gear" of axis 1 as "current value after
synchronous encoder axis main shaft's differential gear".

(The drive module feed current value of the auxiliary input axis side is stored
as "current value after synchronous encoder axis main shaft's differential
gear" of axis 2.)

Differential gear Current value after
synchronous encoder
axis main shaft's
differential gear

Synchronous
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(2) Error search output axis No. storage register (D1128+10n)

..................... Monitor device

(a) This register stores the axis No. of the output module in error by the error
search function in the virtual mode.

(b) If there are no errors at the synchronous encoder axes of the main shaft and
auxiliary input axis, the error occurrence output axis No. is stored into the
error search output axis No. storage register of the corresponding drive
module No. when a minor or major error occurs at the connected output axis.

(c)

Error search and error reset

1)

Searching the main shaft for error

The output axes connected to the main shaft are searched for an error in
order of lower to higher numbers. If either a minor or major error has
occurred, the corresponding output axis No. is stored into the error
search output axis No. storage register.

Resetting the error of the corresponding output axis stores the other
error occurrence output axis No. connected to the same main shaft.
Searching the auxiliary input axis for error

If either a minor or major error has occurred at the output axis connected
to the auxiliary input axis, the corresponding output axis No. is stored
into the error search output axis No. storage register.

However, when the differential gear (for virtual main shaft connection) is
used to provide auxiliary input to the main shaft, the output axis
connected to the auxiliary input axis is not searched for an error. Use the
main shaft side error search output axis No. storage register to confirm
the error occurrence output axis No.

(d) When error occurs at the drive module axis

When an error occurs at the main shaft/auxiliary input axis to which the
output axis is connected, "0" (no error) is stored into the error search output
axis No. storage device if an error occurred at the output axis.
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4.2.7 Cam axis monitor devices
(1) Execute cam No. storage register (D1241+10n) ...... Monitor device
(a) This register stores the cam No. currently being controlled.

(b) Cam No. of the execute cam No. storage register is held until next cam is
executed. (Cam No. is not cleared, even if cam control is completed.)

(2) Execute stroke amount storage register (D1242+10n, D1243+10n)
..................... Monitor device
(a) This register stores the stroke amount currently being controlled.

(3) Current value within 1 cam shaft revolution storage register

(D1244+410Nn, D1245+10N) weeiiiieieiieeeee e Monitor device
(a) This register stores the current value within 1 cam shaft revolution set in the
parameter.

The current value is a ring address of "0 to [Number of pulses per cam shaft
revolution (Nc)-1]".
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4.2.8 Common devices

(1) Common bit device SET/RST request register (D704 to D708,

D7551t0 D757) wooveeeeeeeeeeeeee e Command device
Because cannot be turn on/off in every bit from the PLC CPU, the bit device is
assigned to data register (D), and each bit device turns on with the lowest rank
bit 0 to 1 and each bit device becomes off with 1 to 0.

The details of request register are shown below.

(Refer to Section "4.1.7 Common devices" for the bit device M2000 to M2053.)

Details of the request register

No. Function Request register Bit device Remark (Note-1)
1 | PLC ready flag D704 M2000 M3072
2 | Speed switching point specified flag D705 M2040 M3073
3 | All axes servo ON command D706 M2042 M3074
4 Real mode/virtual mode switching D707 M2043 M3075

request (SV22)
5 JOG operation simultaneous start D708 M2048 M3076
command
6 | Manual pulse generator 1 enable flag D755 M2051 M3077
7 | Manual pulse generator 2 enable flag D756 M2052 M3078
8 | Manual pulse generator 3 enable flag D757 M2053 M3079

(Note-1): It can also be ordered the device of a remark column.

(2) JOG operation simultaneous start axis setting registers

(D710 t0 D713) weeeeeeeeeeeeeeeeeee e Command device

(a) These registers set the virtual servo motor axis No. and direction which start
simultaneously the JOG operation.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bl

Axis 16|

Axis 15|

Axis 14

Axis 13|

Axis 12

Axis 11

Axis 10|

Axis 9

Axis 8

Axis 7

Axis 6

Axis 5

Axis 4

Axis 3

Axis 2

Axis 1

D710 Forward
rotation
D711 |Axis 32| Axis 31 Axis 30| Axis 29| Axis 28| Axis 27| Axis 26| Axis 25| Axis 24| Axis 23| Axis 22| Axis 21| Axis 20| Axis 19| Axis 18| Axis 17 JOG
D712 |Axis 16| Axis 15| Axis 14| Axis 13| Axis 12| Axis 11| Axis 10| Axis 9 | Axis 8 | Axis 7| Axis 6 | Axis 5| Axis4 | Axis3 | Axis2 | Axis 1| | Raverse
rotation
D713 |Axis 32| Axis 31| Axis 30| Axis 29 Axis 28| Axis 27| Axis 26| Axis 25| Axis 24| Axis 23| Axis 22| Axis 21| Axis 20| Axis 19| Axis 18| Axis 17| | JOG

(Note-1): Make JOG operation simultaneous start axis setting with 1/0.
« 1: Simultaneous start execution
« 0: Simultaneous start not execution
(Note-2): The following range is valid.
+Q172DSCPU  : Axis No.1to 16
* Q172DCPU(-S1): Axis No.1 to 8
(Note-3): Refer to APPENDIX 1.1 for the expression method of axis No. corresponding
to each bit of word data.

(b) Refer to Section 6.21.3 of the "Q173D(S)CPU/Q172D(S)CPU Motion
controller (SV13/SV22) Programming Manual (REAL MODE)" for details of
the JOG operation simultaneous start.
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(3) Manual pulse generator axis No. setting registers (D714 to D719)

Command signal

(a) These registers store the virtual servo motor axis No. controlled with the
manual pulse generator.

b15 b14 Db13 b12 b11

b10 b9

b8 b7 b6 b5

b3

b2 b1 b0

D714 |axis 16

Axis 15

Axis 14

Axis 13

Axis 12| Axis 11

Axis 10| Axis 9

Axis 8 | Axis 7 | Axis 6

Axis 5

Axis 4

Axis 3

Axis 2 | Axis 1

P1

D715

Axis 32‘Axis 31 ‘ Axis 30‘ Axis 29‘ Axis 28

Axis 27

Axis 26| Axis 25

Axis 24| Axis 23

Axis 22‘Axis 21 ‘Axis 20‘Axis 19‘Axis 18‘Axis 17|

D716 |Axis 16

Axis 15

Axis 14

Axis 13

Axis 12| Axis 11

Axis 10| Axis 9

Axis 6

Axis 5

Axis 4

Axis 3

Axis 2 | Axis 1

P2

D717

Axis 32‘Axis 31 ‘ Axis 30‘ Axis 29‘ Axis 28

Axis 27

Axis 26| Axis 25

Axis 24| Axis 23

Axis 22‘Axis 21 ‘Axis 20‘Axis 19‘Axis 18‘Axis 17|

D718

Axis 16‘Axis 15‘Axis 14‘Axis 13‘Axis 12

Axis 11

Axis 10

Axis 9

Axis 8

Axis 7

Axis 6

Axis 5

Axis 4

Axis 3

Axis 2

Axis 1

P3

D719 |Axis 32

Axis 31

Axis 30

Axis 29

Axis 28| Axis 27

Axis 26| Axis 25

Axis 24| Axis 23| Axis 22

Axis 21

Axis 20

Axis 19

Axis 18

Axis 17|

*1

» 0 : Unspecified axis

(Note-1): Make the axis No. controlled with the manual pulse generator setting with 1/0.
: Specified axis

(Note-2): The following range is valid.
*Q172DSCPU  : Axis No.1 to 16
* Q172DCPU(-S1): Axis No.1 to 8

(Note-3): Refer to APPENDIX 1.1 for the expression method of axis No. corresponding to
each bit of word data.

(b) Refer to Section 6.22 of the "Q173D(S)CPU/Q172D(S)CPU Motion

controller (SV13/SV22) Programming Manual (REAL MODE)" for details of

the manual pulse generator operation.

(4) Manual pulse generator 1-pulse input magnification setting

registers (D720 to D751)

Command device

(a) These registers set the magnification (1 to 10000) per pulse of number of the
input pulses from manual pulse generator at the pulse generator operation.

1-pulse input 1-pulse input
magnification setting| Axis No. Setting range | magnification setting| Axis No. Setting range
register register
D720 Axis 1 D736 Axis 17
D721 Axis 2 D737 Axis 18
D722 Axis 3 D738 Axis 19
D723 Axis 4 D739 Axis 20
D724 Axis 5 D740 Axis 21
D725 Axis 6 D741 Axis 22
D726 Axis 7 D742 Axis 23
D727 Axis 8 D743 Axis 24
D728 Axis 9 11010000 D744 Axis 25 11010000
D729 Axis 10 D745 Axis 26
D730 Axis 11 D746 Axis 27
D731 Axis 12 D747 Axis 28
D732 Axis 13 D748 Axis 29
D733 Axis 14 D749 Axis 30
D734 Axis 15 D750 Axis 31
D735 Axis 16 D751 Axis 32

(Note): The following range is valid.
* Q172DSCPU
* Q172DCPU(-S1) : Axis No.1 to 8

: Axis No.1 to 16
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(b) Refer to Section 6.22 of the "Q173D(S)CPU/Q172D(S)CPU Motion
controller (SV13/SV22) Programming Manual (REAL MODE)" for details of
the manual pulse generator operation.

(5) Manual pulse generator smoothing magnification setting registers

(D752 10 D754) oo Command device
(a) These registers set the smoothing time constants of manual pulse
generators.

Manual pulse generator smoothing .
I . . Setting range
magnification setting register

Manual pulse generator 1 (P1): D752
Manual pulse generator 2 (P2): D753 0to 59
Manual pulse generator 3 (P3): D754

(b) When the smoothing magnification is set, the smoothing time constant is as
indicated by the following expression.
Smoothing time constant (t) = (Smoothing magnification + 1) x 56.8 [ms]

(c) Operation

Manual pulse |

generator input

ON

Manual pulse generator OFF |
enable flag (M2051)

v Vi

Output speed (V1) [pulse/s] = (Number of input pulses/s) x (Manual pulse
generator 1-pulse input magnification setting)

Travel value (L) = (Number of input pulses) x (Manual pulse generator 1-pulse
input magnification setting)

(d) The manual pulse operation in the virtual mode is effective at the only test
mode.

REMARK

(1) The smoothing time constant is 56.8[ms] to 3408[ms].
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4.3 Motion Registers (#)

There are motion registers (#0 to #12287) in the Motion CPU. #8000 to #8639 are
used as the monitor device, #8640 to #8735 are used as the Motion error history
device and #8736 to #8751 are used as the product information list device.

Refer to the "Q173D(S)CPU/Q172D(S)Motion Controller (SV13/SV22) Programming
Manual (Motion SFC)" for details of the motion registers and Motion error history
device.

(1) Monitor devices (#8000 to #8639)

Information for each axis is stored in the monitor devices.
The details of the storage data are shown below.

Axis ) .
Device No. Signal name
No.
1 #8000 to #8019
2 | #8020 to #8039 ) ) L
Signal name Refresh cycle Signal direction
3 | #8040 to #8059
4 | #8060 to #8079 0 | Servo amplifier type When the servo amplifier power-on
5 | #8080 to #8099 1 [ Motor current value . )
Operation cycle 1.7[ms] or less : Operation cycle
6 | #8100 to #8119 2 )
Motor speed Operation cycle 3.5[ms] or more : 3.5[ms]
7 | #8120 to #8139 3
8 | #8140 to #8159 4 )
Command speed Operation cycle
9 | #8160 to #8179 5
10 | #8180 to #8199 6 | Home position return re- " . .
At home position return re-travel Monitor device
11 | #8200 to #8219 7 |travel value
12 | #8220 to #8239 8 Servo amplifier display servo
13 | #8240 to #8259 error code Main cycle
14 | #8260 to #8279 9 | Parameter error No. €EEK
15 | #8280 to #8299 10 | Servo status1 €EX Overa o 1.7 | - Overati |
16 | #8300 to #8319 11_| Servo status2 €B peration cycle 1.7[ms] orless = Operation cycle
Operation cycle 3.5[ms] or more : 3.5[ms]
17 | #8320 to #8339 12| Servo status3 €ER
18 | #8340 to #8359 13
19 | #8360 to #8379 14
20 | #8380 to #8399 15 | Unusable — —
21 | #8400 to #8419 16
22 | #8420 to #8439 17
23 | #8440 to #8459 i : i
18 | Servo status7 @ [Ver. Operat!on cycle 1.7[ms] or less : Operation cycle Monitor device
24 | #8460 to #8479 Operation cycle 3.5[ms] or more : 3.5[ms]
25 | #8480 to #8499 19 | Unusable — —
26 | #8500 to #8519
27 | #8520 to #8539
28 | #8540 to #8559
29 | #8560 to #8579
30 | #8580 to #8599
31 | #8600 to #8619
32 | #8620 to #8639

@: Refer to Section 1.4 for the software version that supports this function.
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(@)

(b)

(c)

Servo amplifier type (#8000+20N) .......ccceevvvevieeciieeee e Monitor device
This register stores the servo amplifier type for each axis at the servo
amplifier power supply ON.

*0 i, Unused

*256 ......... MR-J3-00B
MR-J3W-IB (For 2-axis type)

* 257 ......... MR-J3-C0B-RJ006 (For fully closed loop control)
MR-J3-C0B Safety (For drive safety servo)

*258 ......... MR-J3-C0B-RJ004 (For Linear servo motor)

*263 ......... MR-J3-C0B-RJO80W (For direct drive motor) [Ver. ]

4096 ....... MR-J4-C1B
MR-J4W-OB (For 2-axis type, 3-axis type) €

©4352 ... VCI series (N°-1) (CKD Nikki Denso Co., Ltd. make) @K
Ver]
<4354 ... VCI series (For Linear stage) (Note-2)
(CKD Nikki Denso Co., Ltd. make) (@D
+4359 ... VCI series (For direct drive motor) (Note-2)
(CKD Nikki Denso Co., Ltd. make) @&
<4864 ... VPH series (Note-1) (CKD Nikki Denso Co., Ltd. make)EEX
Ver]
4866 ... VPH series (For Linear stage) (Note-2)
(CKD Nikki Denso Co., Ltd. make)CEE @&
<4871 ....... VPH series (For direct drive motor) (Note-2)
(CKD Nikki Denso Co., Ltd. make )R @&
+8192 ... FR-A800-1 (Inverter) R @&
8193 ... FR-A800-2 (Inverter) CEK @&
+8193 ....... IAl electric actuator controller
(IAl Corporation make) K @&
+ 8233 ... 5-phase stepping motor driver
(ORIENTAL MOTOR Co., Ltd. make)CEK @&
* 8234 ... Stepping motor driver AlphaStep (AZ series)

(ORIENTAL MOTOR Co., Ltd. make)CEEK [Ver.
* 16640 ..... FR-A700 series (Inverter) [Ver ]
(Note-1): When connecting SSCNETII/H
(Note-2): When connecting SSCNETII
It is not cleared even if the servo amplifier power supply turns OFF.

Motor current value (#8001+20N) .....cocceeveiiieniiniiereereeeeiee Monitor device
This register stores the motor current value (<0.1[%]) (signed) read from the
servo amplifier.

Motor speed (#8002+20n, #8003+20N) ......covvvrivrieiieeiereee Monitor device
This register stores the motor speed (X0.1[r/min]) (signed) read from the
servo amplifier.

The motor speed (<X0.1[mm/s]) (signed) is stored at linear servo use.

@: Refer to Section 1.4 for the software version that supports this function.
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(d)

(e)

Command speed (#8004+20n, #8005+20N)..........cccvevreernennns Monitor device
This register stores the speed (signed) at which command value to the servo
amplifier for every operation cycle is converted into [pulse/s].

Home position return re-travel value (#8006+20n, #8007+20n)

....................... Monitor device
If the position stopped in the position specified with the travel value after
proximity dog ON using MT Developer2 is not zero point, it made to travel to
zero point by re-travel in the Motion CPU. The travel value (signed ([pulse]
units)) of making it travel to zero point by re-travel at this time is stored.
(Data does not change with the last value in the data setting type.)

(f) Servo amplifier display servo error code (#8008+20n) [Ver ]

9

...................... Monitor device
This register stores the servo error code read from the servo amplifier.
The hexadecimal display is the same as the LED of servo amplifier.
Refer to the "Servo amplifier Instruction Manual" for details of the servo error
codes.

Parameter error number (#8009+20n) €& ... Monitor device
The parameter number of error servo parameter is stored in hexadecimal at
the servo error occurrence.

R DL

_: Parameter No.
Parameter group No.

0: PA group 4: PE group B: PL group
1: PB group 5: PF group C: PT group
2: PC group 9: Po group
3:PDgroup  A:PS group

@: Refer to Section 1.4 for the software version that supports this function.
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(h) Servo status1 (#8010+20n)

........................................... Monitor device

This register stores the servo status read from the servo amplifier.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS

b4 b3 b2 b1 bO

#8010+20n | ‘

» Fully closed control changing

| S NE— S \_|:/>
READY ON
Servo ON
———» Control mode
» Gain changing

» Servo alarm

» In-position

» Torque limit

» Absolute position lost

* READY ON (b0)
» Servo ON (b1)...

» Servo warning

(Note): The 0/1 is stored in the servo status 1.
+0: OFF
- 1:ON

* Control mode (b2, b3).................

* Gain changing (b4) .......cccceoeenen.

* Fully closed control

changing (b5)....

» Servo alarm (b7) ....ccoeevvvevnene

* In-position (b12)

* Torque limit (b13).....c.ccccvvevnennee.

* Absolute position lost (b14)........

» Servo warning (b15) ........cccceeuee.

Indicates the ready ON/OFF.

Indicates the servo ON/OFF.
Indicates the control mode of the servo
amplifier.
b3 | b2 Control mode
0 0 [Position control mode
0 1 | Speed control mode
0 | Torque control mode

Turns ON when the servo amplifier is gain
changing.

Turns ON when the servo amplifier is
using fully closed loop control.

Turn ON during the servo alarm.

The dwell pulse turns ON within the servo
parameter "in-position".

Turns ON when the servo amplifier is
having the torque restricted.

Turns ON when the servo amplifier has
lost the absolute position.

Turn ON during the servo warning.

POINT |

stop.

Servo warning (b15) turns ON during Motion controller forced stop or servo forced
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(i) Servo status2 (#8011+20n) B ..o, Monitor device
This register stores the servo status read from the servo amplifier.
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

mowzon| | | | [ [ L 0 [ [ L[]
T T t Zero point pass
Zero speed
» Speed limit
» PID control
(Note): The 0/1 is stored in the servo status 2.
-0: OFF
-1:ON
* Zero point pass (b0)........ccccee.... Turns ON if the zero point of the encoder
has been passed even once.
» Zero speed (b3) ...cocovvevivecienee Turns ON when the motor speed is lower
than the servo parameter "zero speed.”
» Speed limit (b4)......ccceeeveevrenee. Turn ON during the speed limit in torque
control mode.
* PID control (b8)........ccccvvvvrennnn. Turn ON when the servo amplifier is PID
control.
(i) Servo status3 (#8012+20n) €BEK ..o Monitor device

This register stores the servo status read from the servo amplifier.
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

wozezon| | [ 0 L LT
» Continuous operation
to torque control mode
(Note): The 0/1 is stored in the servo status 3.
+0: OFF
+1: ON
+ Continuous operation to torque control mode (b14)
..................................................... Turn ON when the continuous operation
to torque control mode.
(k) Servo status7 (#8018+20n) CEK @D ...............ccovvvovevv, Monitor device
This register stores the servo status read from the servo amplifier.
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
wowezon| | | | L [ L[ L[]

» Driver operation alarm

(Note): The 0/1 is stored in the servo status 7.
+0: OFF
+1: ON

* Driver operation alarm (b9) ........ Turn ON when the driver operation alarm
occurs.

@: Refer to Section 1.4 for the software version that supports this function.




4 POSITIONING DEDICATED SIGNALS

(2) Product information list devices (#8736 to #8751) @

The operating system software version and serial number of Motion CPU is
stored in ASCII code.
The product information list devices are shown below.

Device No. Signal name Refresh cycle Fetch cycle Signal direction
#8736
to Operating system software version
#8743
At power on Monitor device
#8744
to Motion CPU module serial number
#8751
(a) Operating system software version (#8736 to #8743) ............. Monitor device
The operating system software version of Motion CPU displayed on the
system monitor (product information list) of GX Works2/GX Developer is
stored in ASCII code.
(Example) Operating system software version: "SV22j VER300A"
Device No.
#8736 #8737 #8738 #8739 #8740 #8741 #8742 #8743
Low [ High | Low | High | Low | High | Low | High | Low | High | Low [ High | Low [ High | Low | High
ASCII code 20H | 53H | 56H | 32H | 32H | 6AH | 20H | 20H | 56H | 45H | 52H | 33H | 30H | 30H | 41H | 20H
Character [ S V 2 2 j [ [ V E R 3 0 0 A [
I : Space.
(b) Motion CPU module serial number (#8744 to #8751) ............. Monitor device
The serial number of Motion CPU displayed on the system monitor (product
information list) of GX Works2/GX Developer is stored in ASCII code.
(Example) Serial number: "A7Z2123015"
Device No.
#8744 #8745 #8746 #8747 #8748 #8749 #8750 #8751
Low [ High | Low | High | Low | High | Low | High | Low | High | Low [ High | Low [ High | Low | High
ASCII code 41H | 37H [ 5AH [ 31H [ 32H | 33H | 30H | 31H | 35H | 20H | 20H | 20H | 20H | 20H | 20H | 20H
Character A 7 Z 1 2 3 0 1 5 [ [ [ [ [ [ [
I : Space.

POINT |

Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion Controller User's Manual" or
"Q173D(S)CPU/Q172D(S)CPU Motion Controller Programming Manual
(COMMON)" for checking of the operating system software version and serial

number.

@: Refer to Section 1.4 for the software version that supports this function.
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4.4 Special Relays (SM)

There are 2256 special relay points of SM0 to SM2255 in the Motion CPU.

Of these, devices in a Table 4.4 are used for the positioning control.

The special relay list used for the positioning control is shown below.

(Refer to " Q173D(S)CPU/Q172D(S)CPU Motion controller Programming Manual
(COMMON)" for the application of special relays except below.)

Table 4.4 Special relay list

Device No. Signal name Refresh cycle [ Fetch cycle [ Signal type
SM500 |PCPU READY complete flag .
Main cycle
SM501 [ TEST mode ON flag
SM502 [ External forced stop input flag Operation cycle
SM503 | Digital oscilloscope executing flag Main cycle
SM506 | External forced stop input ON latch flag fver Operation cycle .
— - Status signal
SM508 [ Amplifier-less operation status flag
SM510 [ TEST mode request error flag
SM512 | Motion CPU WDT error flag Main cycle
SM513 | Manual pulse generator axis setting error flag
SM516 [ Servo program setting error flag

(1) PCPU READY complete flag (SM500)

Status signal

This flag is used as judgement of the normal or abnormal in the Motion CPU side
using the sequence program.
(a) Atleading edge of PLC ready flag (M2000), the fixed parameters, servo
parameters and limit switch output data are checked, and if error is not

detected, this flag turns on.

The servo parameters are written to the servo amplifiers and the M-codes

are cleared.

(b) This flag turns off when the PLC ready flag (M2000) turns off.

PLC ready flag
(M2000)

PCPU READY
complete flag
(SM500)

r 3

The servo parameters are
written to the servo amplifiers

and the M-codes are cleared.

@: Refer to Section 1.4 for the software version that supports this function.
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(2) TEST mode ON flag (SM501) ..ooovveeeeiiiiieeeeee e Status signal

(a) This flag is used as judgement of during the test mode or not using
MT Developer2.
Use it for an interlock, etc. at the starting of the servo program using the
Motion SFC program.
* OFF........... Except the test mode
*ON............ During the test mode

(b) If the test mode is not executed in the test mode request from
MT Developer2, the TEST mode request error flag (SM510) turns on.

External forced stop input flag (SM502) .............ceee. Status signal
This flag is used to check the external forced stop input signal ON/OFF.

*OFF ........ External forced stop input ON

*ON........... External forced stop input OFF

POINT |

(1) If the forced stop signal is input during positioning, the operation is as follows.

(2) If the forced stop is cancelled while the rapid stop deceleration time isn't

* When using Q173DSCPU/Q172DSCPU
The feed current value becomes the same value as the real current value.
* When using Q173DCPU(-S1)/Q172DCPU(-S1)
The feed current value is advanced within the rapid stop deceleration time
set in the parameter block.
At the same time, the servo OFF state is established because the all axes
servo ON command (M2042) turns off.
When the rapid stop deceleration time has elapsed after input of the forced
stop signal, the feed current value returns to the value at the point when the
emergency stop was initiated.

progressing, an overspeed error or error excessive error may occur.

(4)

()

Digital oscilloscope executing flag (SM503) ................. Status signal
This flag is used to check the state of execution for the digital oscilloscope.
*OFF ......... Digital oscilloscope has stopped.

*ON........... Digital oscilloscope is executing.

External forced stop input ON latch flag (SM506) vor
................................ Status signal

This flag turns on when an external forced stop input is detected.

After that, it remains ON even if the external forced stop input is cancelled.

Reset the external forced stop input ON latch flag using the Motion SFC

program.

*OFF ......... External forced stop input is not detected.

*ON......... External forced stop input is detected.

@: Refer to Section 1.4 for the software version that supports this function.
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(6)

Amplifier-less operation status flag (SM508) ................ Status signal
This flag is used to check the state of amplifier-less operation.

*OFF ......... During normal operation

*ON......... During amplifier-less operation

TEST mode request error flag (SM510) ........cccuuene. Status signal

(a) This flag turns on when the test mode is not executed in the test mode
request using MT Developer2.

(b) When SM510 turns on, the error contents are stored in the test mode
request error information (SD510, SD511).

Motion CPU WDT error flag (SM512).......ccccvvvveveeeeenns Status signal
This flag turns on when a WDT error (watchdog timer error) is detected of the
Motion CPU self-diagnosis function.

When the Motion CPU detects a WDT error, it executes an immediate stop
without deceleration of the operating axes.

If the Motion CPU WDT error flag has turn on, reset the Multiple CPU system.

If SM512 remains on after resetting, there is a fault at the Motion CPU side.

The error cause is stored in the "Motion CPU WDT error cause (SD512)".

(Refer to Section 4.5(7)).

Manual pulse generator axis setting error flag (SM513)
....................... Status signal
(a) This flag is use as judgement of normal or abnormal setting of the manual
pulse generator axis No. setting registers (D714 to D719).
* OFF........... D714 to D719 is normal
*ON............ D714 to D719 is abnormal

(b) This flag turns ON by turning ON the manual pulse generator enable flag
(M2051 to M2053) with the manual pulse generator axis P1 to P3 unused
after setting the manual pulse generator interface module (Q173DPX) in the
system setting.

(c) When SM513 turns on, the error contents are stored in the manual pulse
generator axis setting error information (SD513 to SD515).

(10) Servo program setting error flag (SM516) ................. Status signal

This flag is used as judgement of normal or abnormal for the servo program
positioning data.

* OFF........... Normal

*ON ............ Abnormal
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4.5 Special Registers (SD)

There are 2256 special register points of SD0 to SD2255 in the Motion CPU.

Of these, devices in a Table 4.5 are used for the positioning control.

The special register list used for the positioning control is shown below.

(Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller Programming Manual

(COMMON)" for the applications of special registers except below.)

Table 4.5 Special register list

Device No. Signal name Refresh cycle Fetch cycle Signal direction
SD200 State of switch
SD500 o . ) Main cycle
Real mode axis information register (SV22)
SD501
SD502 n o . At power supply on/
Servo amplifier loading information )
SD503 operation cycle
SD504
Real mode/virtual mode switching error ) "
SD505 ) . At virtual mode transition
information (SV22)
SD506
SD508 SSCNET control (status) Main cycle
SD510 ) .
SD511 Test mode request error information At test mode request
At Motion CPU
SD512 Motion CPU WDT error cause eton Monitor device
WDT error occurrence
SD513
SD514 Manual pulse generator axis setting error At the manual pulse generator
information enable flag OFF to ON
SD515
SD516 Error program No.
. - . At start
SD517 Error item information
SD522 Motion operation cycle Operation cycle
SD523 Operation cycle of the Motion CPU setting At power supply on
SD524 Maximum Motion operation cycle €EBEK Operation cycle
SD550 At System setting error
System setting error information ¥ 9
SD551 occurrence
SD560 Operation method CE( @D At power supply on
SD803 SSCNET control (command) Main cycle Command device

(1) State of switch (SD200)

Monitor device

The switch state of CPU is stored in the form of the following.

b15 b14 b13 b12 b11 b10

b9 b8 b7 b6 bS5 b4

b3

b2 b1

b0

SD200

\—> Switch state of CPU

*0:RUN
*1:STOP

» No used

@: Refer to Section 1.4 for the software version that supports this function.
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(2) Real mode axis information register (SD500, SD501)
.................... Monitor device
This signal is used to store the information used as a real mode axis at the time
of switching from real mode to virtual mode.
The real mode axis information does not change at the time of switching from
virtual mode to real mode.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bs b4 b3 b2 bl b0

SD500] Axis 16 | Axis 15| Axis 14 | Axis 13 | Axis 12 | Axis 11 | Axis 10| Axis 9 | Axis 8 | Axis 7 | Axis 6 | Axis5 | Axis 4 | Axis 3 | Axis 2 | Axis 1

SD501 | Axis 32| Axis 31| Axis 30 | Axis 29 | Axis 28 | Axis 27 | Axis 26 | Axis 25 | Axis 24 | Axis 23 | Axis 22 | Axis 21| Axis 20 | Axis 19 | Axis 18 | Axis 17

» Real mode axis information
* 0 : Except real mode axis
¢ 1 : Real mode axis

(Note-1): The following range is valid.

*Q172DSCPU  : Axis No.1to 16
*Q172DCPU(-S1): Axis No.1to 8

(Note-2): Refer to APPENDIX 1.1 for the expression method of axis No. corresponding

to each bit of word data.

(3) Servo amplifier loading information (SD502, SD503)
..................... Monitor device
The mounting status of the servo amplifier is checked at the power supply on or
reset of the Multiple CPU system and its results are stored in this device.
If communication with servo amplifier stops, it is reset.
The mounting status of changed axis after the power supply on is stored.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bs b4 b3 b2 bl bo

SD502 | Axis 16| Axis 15| Axis 14| Axis 13| Axis 12| Axis 11| Axis 10| Axis 9 | Axis 8 | Axis 7 | Axis 6 | Axis 5 |Axis 4 | Axis 3 | Axis 2 | Axis 1

SD503 | Axis 32| Axis 31| Axis 30| Axis 29| Axis 28| Axis 27| Axis 26| Axis 25| Axis 24| Axis 23| Axis 22 | Axis 21| Axis 20 | Axis 19| Axis 18| Axis 17

» Servo amplifier mounting status
¢ 0: Not mounted
(Note-1): The following range is valid. ¢ 1: Mounted
*Q172DSCPU  : Axis No.1to 16
*¢Q172DCPU(-S1): Axis No.1 to 8
(Note-2) : Refer to APPENDIX 1.1 for the expression method of axis No. corresponding
to each bit of word data.

(a) Servo amplifier mounting status
1) Mounting status
* Mounted .......... The servo amplifier is normal. (Communication with
the servo amplifier is normal.)
* Not mounted .... The servo amplifier is not mounted.
The servo amplifier control circuit power is off.
Normal communication with the servo amplifier is
not possible due to a connecting cable fault, etc.
2) The system settings and servo amplifier mounting status are shown
below.

Servo amplifier

System Settings
Mounted Not mounted
Used (axis No. setting) 1 is stored 0 is stored
Unused 0 is stored




4 POSITIONING DEDICATED SIGNALS

(4) Real model/virtual mode switching error information
(SDS04 t0 SDS0B) ..o Monitor device
When a mode switching error occurs in real-to-virtual or virtual-to-real mode
switching, or a mode continuation error occurs in the virtual mode, its error
information is stored.
Refer to APPENDIX 1.7 for details of the stored error code.
The axis error code among the error codes stored in SD504 to SD506 is shown
below.

b15 b0
SD504 Error

SD505 | Axis 16| Axis 15| Axis 14| Axis 13| Axis 12| Axis 11| Axis 10| Axis 9 | Axis 8 | Axis 7 | Axis6 | Axis5 |Axis4 |Axis3 |Axis2 |Axis 1

SD506 | Axis 32| Axis 31| Axis 30| Axis 29| Axis 28| Axis 27 | Axis 26| Axis 25| Axis 24 | Axis 23 | Axis 22| Axis 21| Axis 20 | Axis 19| Axis 18| Axis 17

|—> Erroneous axis bit "1"

<Example> For 8 axes error
(Decimal) "128" and (Hexadecimal) "0080H" is stored in the SD505,
(Decimal) "0" and (Hexadecimal) "0000H" is stored in the SD506,
and the error code is stored in the SD504.

(Note-1): The following range is valid.
*Q172DSCPU  : Axis No.1 to 16
*Q172DCPU(-S1): Axis No.1 to 8

(Note-2) : Refer to APPENDIX 1.1 for the expression method of axis No. corresponding
to each bit of word data.

(5) SSCNET control (status) (SD508) ..........cceeen..... Monitor device
SSCNET control (status) (SD508) stores the executing state for
connect/disconnect of SSCNET communication and start/release of amplifier-
less operation.

0 i Command accept waiting
-1 Execute waiting
¢ -2 e Executing

Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller programming
Manual (COMMON)" for details of the SSCNET control function.

(6) Test mode request error information (SD510, SD511)
..................... Monitor device
If there are operating axis at a test mode request using MT Developer2, a test
mode request error occurs, the test mode request error flag (SM510) turns on,
and the during operation/stop data of each axis are stored.

b15 b14 b13 Db12 Db11 b10 b9 b8 b7 b6 b5 b4 b3 b2 Dbl b0

SD510| Axis 16 | Axis 15| Axis 14| Axis 13 | Axis 12 | Axis 11| Axis 10| Axis 9 | Axis 8 | Axis 7 | Axis 6 | Axis 5 | Axis4 | Axis 3 | Axis 2 | Axis 1

SD511|Axis 32 | Axis 31| Axis 30 | Axis 29 | Axis 28 | Axis 27 | Axis 26 | Axis 25| Axis 24 | Axis 23 | Axis 22 | Axis 21| Axis 20 | Axis 19 | Axis 18 | Axis 17

» Stores the during operation/stop
data of each axis
¢ 0 : During stop
(Note-1): The following range is valid. ¢ 1 : During operation
*Q172DSCPU  : Axis No.1 to 16
¢Q172DCPU(-S1): Axis No.1 to 8
(Note-2) : Refer to APPENDIX 1.1 for the expression method of axis No. corresponding
to each bit of word data.




4 POSITIONING DEDICATED SIGNALS

(7) Motion CPU WDT error cause (SD512) ......cceveeeennne Monitor device
This register is used as judgement of the error contents in the Motion CPU.

Operation when error

Error code Error cause Action to take
occurs
1 S/W fault 1 * Reset the Multiple CPU system.
Operation cycle time over « If the an operation cycle time over reoccurs after resetting, or a

main cycle is lengthened (more than 1.0[s]),
1) Change the operation cycle into a large value in the system

2 All axes stop immediately, setting.
after which operation 2) Reduce the number of command execution of the event task
cannot be started. or NMI task in the system setting.
4 WDT error * Reset the Multiple CPU system.
300 S/W fault 3 « If the error reoccurs after resetting, explain the error symptom
303 S/W fault 4 and get advice from our sales representative.

304 RIO WDT error

(8) Manual pulse generator axis setting error information
(SDS13 10 SDST1E) oo Monitor device
The setting information is checked at leading edge of manual pulse generator
enable signal, if an error is found, the following error information is stored into
SD513 to SD515 and the manual pulse generator axis setting error flag (SM513)
turns on.
If there is an unused setting error for the manual pulse generator axis, a
correspondence bit of SD513 turns ON.

b15 b14 b13 b12 b1 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
SD513|O|O‘O|O|O|O‘O

Ps | P2 | Pt P3| pP2|Pi| P3| P2 P

N U J

|—> Store the axis setting errors of the manual pulse
generators connected to P1 to P3 of Q173DPX.
® 0 : Normal
® 1 : Setting error
(Axis setting in each digit is except 1 to 32)

Store the smoothing magpnification setting errors
of the manual pulse generators connected to P1
to P3 of Q173DPX.

¢ 0 : Normal

e 1 : Setting error

(Axis setting in each digit is except 0 to 59)

» Store the unused setting errors of the manual

pulse generators connected to P1 to P3 of

Q173DPX.

* 0 : Normal

* 1 : The manual pulse generator enable flag
is ON for manual pulse generator with
an unused setting error.

» All turn to 0.

SD514 | Axis 16| Axis 15| Axis 14 | Axis 13| Axis 12| Axis 11| Axis 10| Axis 9 | Axis 8 | Axis7 | Axis6 | Axis5 | Axis4 | Axis 3 | Axis 2 | Axis 1

SD515| Axis 32| Axis 31| Axis 30 | Axis 29 | Axis 28 | Axis 27 | Axis 26 | Axis 25 | Axis 24 | Axis 23 | Axis 22 | Axis 21| Axis 20 | Axis 19| Axis 18 | Axis 17

» Store the 1-pulse input magnification setting
errors of the axis.

* 0 : Normal

® 1 : Setting error

(Input magnification of each axis is except

1 to 10000.)

(Note-1): The following range is valid.
*Q172DSCPU  : Axis No.1to 16
*Q172DCPU(-S1): Axis No.1to 8

(Note-2): Refer to APPENDIX 1.1 for the expression method of axis No. corresponding
to each bit of word data.
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9)

(10)

(11)

(12)

(13)

(14)

Error program No. (SD516) .....cooveeeeiiiiiciieeeeee e, Monitor device

(a) When the servo program error occurs at the servo program start, the servo
program setting error flag (SM516) turns on and the error servo program No.
(0 to 4095).

(b) If an error occurs in another servo program when error program No. has
been stored, the program No. of the new error is stored.

Error item information (SD517) ............................ Monitor device
When the servo program error occurs at the servo program start, the servo
program setting error flag (SM516) turns on and the error code corresponds to
the error setting item is stored.

Refer to APPENDIX 1.3 for details of servo program setting errors.

Motion operation cycle (SD522) .........ccccccovuviveenen Monitor device
The time which motion operation took for every motion operation cycle is stored
in [us] unit.

Operation cycle of the Motion CPU setting (SD523)

..................... Monitor device

The setting operation cycle is stored in [us] unit.

When the "Default Setting" is set in the system setting, the operation cycle

corresponding to the number of setting axes. When "0.2[ms]@X/ 0.4[ms] /

0.8[ms]/1.7[ms] / 3.5[ms] / 7.1[ms] /14.2[ms]€=X" is set in the system setting,
the operation cycle corresponding to each setting.

(Note): If the servo amplifiers of 9 axes or more are connected to one
SSCNETI line, it does not support an operation cycle of 0.4[ms].
0.8[ms] is used as the real operation cycle, even if 0.4[ms] is set in the
system setting.

Maximum Motion operation cycle (SD524) €

.............................. Monitor device
The maximum time for motion operation is stored every motion operation cycle
in [us] unit.

System setting error information (SD550,SD551) €K
.............................. Monitor device

The error code and error individual information are stored at the system setting

error occurrence.

Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller Programming

Manual (COMMON)" for details of the system setting errors.
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(15)

(16)

Operation method (SD560) @K @ .................. Monitor device

When the operating system software is SV22, the operation method information
is stored.

0 e Virtual mode switching method
o1 Advanced synchronous control method
SSCNET control (command) (SD803)................. Command device

SSCNET control (command) (SD803) is required for connect/disconnect of
SSCNET communication and start/release of amplifier-less operation.

*0 e No command

*1t032 ..... Disconnect command of SSCNET communication

*-10 ........... Re-connect command of SSCNET communication

*-20 ........... Start command 1 of amplifier-less operation (EMI invalid)
21 Start command 2 of amplifier-less operation (EMI valid)
25 . Release command of amplifier-less operation

¢ -2 e Execute command

Refer to the "Q173DCPU/Q172DCPU Motion controller Programming Manual
(COMMON)" for details of the SSCNET control function.

@: Refer to Section 1.4 for the software version that supports this function.
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5 MECHANICAL SYSTEM PROGRAM

5. MECHANICAL SYSTEM PROGRAM

This section describes the mechanical system program in the virtual mode.

In the mechanical system program (Mechanical support language), what was
performing synchronous control by hardware using the gear, shaft, belt, pulley, cam or
infinitely variable speed changer, etc. is transposed to software, and same operation
control is performed.

The mechanical system program is composed with the mechanical module connection
diagram and mechanical module parameter.

» The mechanical module connection diagram shows the virtual mechanical system
which connected the virtual mechanical modules.

» The mechanical module parameters are used to control of the mechanical modules
used at the mechanical module connection diagram.

Refer to the mechanical module parameter lists shown in Chapters 6 to 8 for the
mechanical module parameters.
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5.1 Mechanical Module Connection Diagram

The mechanical module connection diagram shows a virtual system diagram which
arranged the mechanical modules and was composed.
Configuration of the mechanical module connection is shown in Fig. 5.1 below.

Indicates rotation direction
o
! Virtual main shaft !
' |

|
| Virtual -
1| servo motor -
|
|
|

]
I
Connection axis

Synchronous|
L

I

|
k)
S
S
9]
S
c
Re]
7]
Q
€
@
c
I
o

Virtual auxiliary

Clutch

==

| |
Differential
gear
|
Speed
change gear

input axis

encoder

encoder || X
- - —-—-—-= o} ! | Virtual __
i servo motor o

|

|

|

SynchronousI o
I
I

Speed
change gear

—— 5
EnR a .
Virtual | | -----:----:- EEEEEEN
servo motor | ~ N @ -—
\\\\ i ’7 _\
-\
|

|
Synchronous| [ ey
encoder -

o

Output module

utput axis

B
|

|
L
[ o
|

|

¥
:
N
g
-

1 block

1 system

Fig. 5.1 Configuration of the Mechanical Module Connection

POINT |

(1) Either a virtual servo motor or a synchronous encoder can be connected in the
drive module.

(2) One of the cam, roller, ball screw or rotary table can be connected in the
output module.
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(1) Block
The term "block" is one relation from the virtual transmission module (gear)
connected to the virtual main shaft to the output module.
Refer to Section 5.2 for the number of mechanical modules which can be
connected in one block.

(2) System
The term "system" is a generic term of multiple blocks connected to one virtual
main shaft.
The number of blocks connectable with one system is up to 32 blocks.

(8) Transmission module connections
There are 3 transmission module connection patterns:

 Pattern 1....... Without a differential gear.
* Pattern 2....... Without a speed change gear at the output side of the differential
gear.
* Pattern 3....... With a speed change gear at the output side of the differential
gear.
A A c
v v v
Output Differential Differential
module gear gear
B B Speed
change
gear
* t
Drive Output Drive Output
module module module module
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(a) Transmission modules which can be connected at "A" and "B" above
1) A clutch, speed change gear, and "clutch + speed change gear" can be
connected at "A" and "B".
2) If a"clutch + speed change gear" are used, connection constraints have
not restrictions.

Clutch Speed Clutch Speed
change gear change gear
| |
Speed Clutch
change gear

(b) Transmission module which can be connected at "C" (pattern 3)
Only a clutch can be connected at "C".
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5.2 Mechanical Module List

An overview of the mechanical modules used at the mechanical module connection
diagrams in the virtual mode is shown in Tables 5.1.
Refer to Chapter 6 to 8 for details of each mechanical module.

Table 5.1 Mechanical Module List

. Maximum Number of Usable
Mechanical Module
Q173DSCPU Q172DSCPU
Classification Number Number Number Per Block Number Number Number Per Block
Per Motion ) Auxiliary | Per Motion . Auxiliary
Name Appearance CPU Per Connection Input CPU Per Connection Input
Syst i Syst is Si
module ystem | ShaftSide | i< side | module ystem | AxsSide | s side
Virtual F=
rualsenvo .'l 32 32 — — 16 16 — —
motor o
Drive module Total Total Total Total
Svnch 44 34 28 18
ynchronous 12 12 o i 12 12 N i
encoder
Virtual main shaft — 32 32 — — 16 16 — —
Virtual axis Total Total
Virtual ili 64 32
\ irtua a.uxnary B 32 32 o N 16 16 N N
input axis
Gear 64 64 1 1 32 32 1 1
Direct clutch
64 64 1 1 32 32 1 1
Transmission
module Smoothing clutch
Speed ch
peed change 64 64 1 1 32 32 1 1
gear
Differential gear 32 32 1 16 16 1
lefer(‘entlal gear 3 1 _ 16 1 _
to main shaft
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Maximum Number of Usable
Q173DCPU(-S1) Q172DCPU(-S1)

Number Number Per Block Number Number Per Block . L .

Number Number Function Description Section

Per Motion . Auxiliary | Per Motion . Auxiliary

CPU Per Connection Input CPU Per Connection Input
Syst i Syst is Si

module ystem | ShaftSide | i< side | module ystem | AisSide | )i Sige

« Itis used to drive the virtual axis of .
Section

32 32 — — 8 8 — — mechanical system program by the 6.1

Total Total Total Total servo program or JOG operation.

44 34 16 10 It is used to drive the virtual axis by the
12 12 — — 8 8 — — input pulses from the external
synchronous encoder.

Section
6.2

* This is a virtual "link shaft".
32 32 — — 8 8 — — « Drive module rotation is transferred to —
the transmission module.

Total Total « This is the auxiliary input axis for input to
64 16 the differential gear of transmission

32 32 — — 8 8 — — module. —

It is automatically displayed when a

differential gear and gear are connected.

* The drive module rotation is transmitted
to the output axis.

« A setting gear ratio is applied to the

64 64 1 1 16 16 1 1 travel value (pulse) input from the drive

module, and then transmits to the output

axis that it becomes in the setting

rotation direction.

Section
71

« Transmit or separate the drive module
rotation to the output module.

* There are a direct clutch transmitted

directly and the smoothing clutch which

performs the acceleration/deceleration

and transmission by the smoothing time

constant setting at the switching Section

ON/OFF of the clutch. 7.2

It can be selected the ON/OFF mode,

address mode or the external input

mode depending on the application.

« Time constant system or slippage
system can be selected as a smoothing
method.

64 64 1 1 16 16 1 1

It is used to change the speed of output
module (roller).

64 64 1 1 16 16 1 1 * The setting speed change ratio is
applied to input axis speed, and
transmits to the output axis.

Section
7.3

« Auxiliary input axis rotation is subtracted
32 32 1 8 8 1 from virtual main shaft rotation and the

result is transmitted to the output axis. .
Section

« Auxiliary input axis rotation is subtracted 74
from virtual main shaft rotation, and the
result is transmitted to the output axis.
(Connected to the virtual main shaft)

32 1 — 8 1 —
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Table 5.1 Mechanical Module List (Continued)

Maximum Number of Usable
Mechanical Module
Q173DSCPU Q172DSCPU
Classification Number Number Number Per Block Number Number Number Per Block
Per Motion . Auxiliary | Per Motion . Auxiliary
Name Appearance CPU Per Connection Input CPU Per Connection Input
Syst i Syst is Si
module ystem | ShaftSide | i< Side | module ystem | AxsSide | s side
Roller 32 32 16 16
Ball screw % 32 32 16 16
Total Total Total Total
Output module 32 32 1 1 16 16 1 1
Rotary table é 32 32 16 16
Cam éﬁ’ 32 32 16 16
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Maximum Number of Usable
Q173DCPU(-S1) Q172DCPU(-S1)
Number Number Number Per Block Number Number Number Per Block Function Description Section
Per Motion . Auxiliary | Per Motion . Auxiliary
CPU Per Connection Input CPU Per Connection Input
Syst i Systt is Si
module ystem | ShaftSide | s side | module ystem | AxsSide | ) ic side
32 3 8 8 « Itis used to perform the speed control at | Section
the final output. 8.1
32 32 8 8 ot |slu.se$1 to perform the linear Section
positioning control at the final output. 8.2
Total Total 1 1 Total Total 1 1
32 32 8 1 8
32 3 8 8 « Itis used to perform the angle control at | Section
the final output. 8.3
« Itis used to perform the position control
32 3 8 8 based on the cam pattern setting data. Section
* There are 2 cam control modes: the two- 8.4
way cam and feed cam.
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6. DRIVE MODULE

The drive module is the source of drive for the virtual axis (virtual main shaft, virtual
auxiliary input axis).

There are following 2 types drive module.

* Virtual servo motor ..........cccc......... Refer to Section 6.1

 Synchronous encoder ................. Refer to Section 6.2

POINT |

Set the travel value of drive module so large as possible to prevent the speed
fluctuation of output module in the mechanical system program. If the travel value
of drive module is small, the speed fluctuation of output module may occur
depending on the setting for transmission module.
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6.1 Virtual Servo motor

The virtual servo motor is used to operate the virtual axis (virtual main shaft, virtual
auxiliary input axis) using the servo program or JOG operation.
Virtual servo motor operation and parameters are shown below.

6.1.1 Operation description

(1) Operation
When the virtual servo motor is started, the pulses are transmitted to the virtual
axis (virtual main shaft, virtual auxiliary input axis) by the start conditions
(command speed, travel value).
The transmitted pulses are transmitted to the output module connected via the
transmission module (gear, differential gear, clutch, speed change gear).

(2) Starting method
The virtual servo motor is started using the servo program or JOG operation.
(a) Start using the servo program
The servo program of Motion SFC program (motion control step) is executed.
At this time, the start accept flag (Note-1) (M2001 to M2032) of the starting axis
turns on.
Example of the Motion SFC program is shown below.

Motion SFC program Mechanical system program
C Starting method ) | |Virtua| servo motor |
G10 1 }
‘ PX000*M2044*IM2001 | Wait until PX000 and switching status turn : [Virtual axis1]
" on, and axis 1 start accept flag turn off. j | _ A
e ([Pl
. Control ;
ABS-1 l«——1 axis linear positioning control ﬂ» 0
Axis 1, 10000pulse | f[eUsedaxis........ Axis 1 ; : g
Speed 1000pulse/s <—L *End address . . . ... 10000[pulse]
G20 ‘ Positioning speed . . . .. 1000[pulse/s] ...
| IPX000*IM2001 | Xizittsmilol;’xooo and axis 1 start accept

(Note) : Example of the above Motion SFC program is started using the automatic start or sequence program.

REMARK

(Note-1): Refer to Section 4.1.7 (2) for details of the start accept flag.
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(b) Start using the JOG operation
An individual start and simultaneous start can be executed in the JOG
operation (Note-1).
1) Individual start
....... It is started by turning on the forward/reverse JOG command (Note-2)
of each axis.

Motion SFC program for which executes the JOG operation is shown
below.

Virtual axis1 individual start program

QOG operation - Individual sta@

F10
_ Set the JOG operation speed
D640L=K 100000 to D640, D641,
G10

Wait until the switching status turn )
| on, and axis 1 start accept flag ! Mechanical system program
turn off. LTIt ;

|Virtua| servo motor |

M2044*IM2001

F20
SET M4B02=PX003"IM4803 | gmsiopwardireverse JOG  Forward JOG.|
RST M4802=!PX003 1 axis forward JOG command f r )
SET M4803=PX004*!IM4802 SET/RST. ' Reverse JOG:
RST M4803=!PX004 1 axis reverse JOG command '
SET/RST.

(Note): Example of the above Motion SFC program is started using the automatic start or sequence program.
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2) Simultaneous start

....... The simultaneous start axis No. and directions (forward/reverse) are
set by the JOG operation simultaneous start axis setting register
(D710 to D713) (Note-3) and it is started by turning on the JOG
operation simultaneous start command flag (M2048) (Note-3),

Virtual axis 1, 2 simultaneous program

When the 2 axes simultaneous start switch
. (PX000) turn on, the following JOG operation | :

( Simultaneous start ) is executed with speed of 150000 [pulse/s].

[PX000 : 1 axis reverse, 2 axes forward]

G10

Wait until PX001 and switching status  : Mechanical system program
PX001*M2044*IM2001*!IM2002 turn on, and axis 1, 2 start accept flag . :

turn off.

|Virtua| servo motor |

PX000

[Virtual axis 1]

| S
JOG operation execution by ' .'-] 05 )
turning on the JOG operation RST M2048 : : > . [ [
F10 simultaneous start command . . J

D710=H0002
D712=H0001 JOG operation
D640L=K150000

D642L=K150000 ; - [Virtual axis 2]

SET M2048 T [\
e .' ’ ‘
: . )

(Note): Example of the above Motion SFC program is started using the automatic start or sequence program.

REMARK

(Note-1): Refer to Section "6.21 JOG Operation" of the "Q173D(S)CPU/
Q172D(S)CPU Motion controller (SV13/SV22) Programming Manual
(REAL MODE)" for details of the JOG operation.

(Note-2): Refer to Section 4.1.4 (3) for details of the forward/reverse rotation JOG
start commands.

(Note-3): Refer to Section 4.2.8 (2) for details of the JOG operation simultaneous

start axis setting registers, and Section 4.1.7 (14) for details of the JOG
operation simultaneous start command.
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3)

()

Stopping method during operation

When the virtual servo motor is stopped during operation after the start, turn the
stop command (M4800+20n)/rapid stop command (M4801+20n) on using the
Motion SFC program.

(There are no external stop causes (STOP, FLS, RLS) for the virtual servo
motor.)

Control items
(a) Itis controlled as the virtual servo motor backlash compensation amount "0"
at the positioning control.

(b) The deviation counter value and the real current value are not stored, so that
the virtual servo motor has no feedback pulse.

(c) The feed current value of virtual servo motor is recorded in a backup
memory, and it is restored at the switching from real mode to virtual mode
after the power supply of the Multiple CPU system turned on.

1) When the output module is using the absolute position system,
continuation operation is possible. However, if the servo motor of the
output module connected to the virtual servo motor is operated while the
power supply of the Multiple CPU system turns off, continuation
operation is impossible even if the absolute position system is being
used.

At this time, the virtual mode continuation operation disabled warning
signal Nete-1) turns on.

Set the virtual servo motor or servo motor of output module to the
position which synchronous operation is possible.

2) When the output module is not using the absolute position system,
correct the feed current value of virtual servo motor by the current value
change switching from real mode to virtual mode.

Control change

The following control changes are possible for the virtual servo motor.

* Current value change

» Speed change

« Target position change

Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller (SV13/SV22)
Programming Manual (Motion SFC)" for details of the current value change,
speed change or target position change.

REMARK

(Note-1): Refer to Section 4.1.5 (3) for details of the virtual mode continuation

operation disabled warning signal.
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(6) Error-time operation mode
The processing shown below applies when major errors occur with the output
modules per 1 system.
The following control is executed based on the parameter settings (Refer to
Section 6.1.2) of the virtual servo motor connected to the virtual main shaft.
(a) Continuation
Even if a major error occurs with the output module, the output module
continues operation. At this time, the error detection signal (M2407+20n)
turns on, and the applicable error code is stored in the major error code
storage register.
Use the Motion SFC program for continue/stop of the system and the output
module operation at the major error occurrence.

(b) Clutch OFF
If a major error occurs with the output module, the clutch within 1 system
turns off and stops connected output modules. (The smoothing processing is
executed by the clutch setting.)
At this time, the clutch ON/OFF command device does not turn off.
However, the clutch status storage device turns off regardless of the clutch
ON/OFF command device's ON/OFF status.
Operation continues at axes where no clutch is connected.
Use the Motion SFC program to stop the drive module.
Eliminate the error cause, then turn the clutch ON/OFF command device off
to on to resume the operation.

[During operation] [Operation at major error occurrence]

Virtual servo motor

A ‘ , A [}
oo —o— oo i u
I Clutch OFF —>»

Major error

occurrence
S Operation
T I continuation
Clutch ON
Clutch ON—»| . Clutch OFF » Clutch OFF
Major error occurrence

Stop
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(7) Virtual servo motor axis infinite operation
By setting the upper stroke limit value and lower stroke limit value of the virtual
servo motor parameters such that the "upper stroke limit value = lower stroke
limit value", the stroke limit becomes invalid and infinite operation becomes

possible.

When the stroke limit is invalid, it is also possible for the start of the feed current
value to take place in a direction that exceeds 32 bits. In this case, the feed
current value is converted to a 32 bits ring address.

> -2147483648......2147483647 <

The following operations are possible by the control mode.

Control mode

Control contents

Positioning (Linear)

Speed-switching

Constant-speed (Linear)

* When the ABS command is used for the start, it starts in a
direction within the 32 bits range. It does not start in a
direction that exceeds the 32 bits range.

* When the INC command is used for the start, it starts in
the specified direction, so it also can be start in a direction
that exceeds 32 bits.

Fixed-pitch feed

« It starts in the specified direction, it also can be startin a
direction that exceeds 32 bits.

Position follow-up

* The command address is controlled by the absolute
method so it does not start in a direction that exceeds the
32 bits range.

Speed

JOG

Manual pulse generator
(Test mode)

« Stroke is invalid. (It is ignored.) Moves in the specified
direction.

Positioning (Circular, Helical)

Constant-speed (Circular, Helical)

« A start error (107, 108, 109) accompanies the ABS, ABH,
INC or INH command and start is not possible.

(8) Reverse return during positioning
By specifying a negative speed and making a speed change request by the
CHGYV instruction during the start, allow the axis start deceleration at that point
and return in the opposite direction upon completion of deceleration.
Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller (SV13/SV22)
Programming Manual (Motion SFC)" for details.

(9) Target position change €&

Making a target position change request by the CHGP instruction during the start.

Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller (SV13/SV22)
Programming Manual (Motion SFC)" for details.
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6.1.2 Parameter list

The virtual servo motor parameters are shown in Table 6.1 and the parameters shown
in this table are explained in items (1) to (4) below.

Refer to the help of MT Developer?2 for the parameter setting method of virtual servo
motor.

A parameter is requested except for the above for program operation of the virtual
servo motor. Refer to the item (5) for precautions of the parameter blocks.

Table 6.1 Virtual Servo motor Parameter List

No. Setting item Default value Setting range
Q173DSCPU/Q173DCPU(-S1): 1 to 32
1 [ Virtual axis No. — — Q172DSCPU :1t0 16 —
Q172DCPU(-S1) :1to 8
2 | Upper stroke limit value 2147483647 | pulse -2147483648 to 2147483647 pulse
3 | Lower stroke limit value 0 pulse -2147483648 to 2147483647 pulse
. - Q173DSCPU/Q172DSCPU 1 1to 2147483647
4 | Command in-position range 100 pulse pulse
Q173DCPU(-S1)/Q172DCPU(-S1) : 1 to 32767
5 | JOG operation-time | JOG speed restriction 20000 pulse/s 110 2147483647 pulse/s
parameter Parameter block No. 1 — 11064
7 | Operation mode at error occurrence Continuation — Continuation/Clutch OFF B

(1) Virtual axis No. setting
The virtual axis No. is set in the servo program at the virtual mode operation. The
axis No. of the virtual servo motor connected to the virtual main shaft or virtual
auxiliary input axis.

(2) Upper/lower stroke limit value settings
The stroke limit range of the virtual servo motor axis is set.
(a) When the stroke limit value is made valid:
Set the stroke range of the "Lower stroke limit value < upper stroke limit

value".
The stroke limit check and control details at the start/during start are shown
below.
Error check Note)
Control mode At start During start Remarks
106 207 208 220
Linear O — — —
Positioning
Circular O O O — ' o
Fixed-pitch feed o _ - - Start |n.thfe return direction !n a
stroke limit range from outside the
Speed-switching © © © — stroke limit range is possible.
Constant-speed/Helical O O O —
Position follow-up O O — O
Speed — — — — Stroke limit is invalid.
JOG — o - - Start in the return direction in a
stroke limit range from outside the
Manual pulse generator — O O — stroke limit range is possible.

(Note): O Code detected at the error check.
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<Error check at start>

Error code Contents Operation

Command position is outside the stroke limit range at Operation does not
start. start.

106

<Error check during start>

Error code Contents Operation

Feed current value is outside the stroke limit range
during start.

207

Feed current value of another axis is outside the stroke .
208 L . . . Deceleration stop.
limit range at the circular interpolation start.

220 Command address is outside the stroke limit range

during position follow-up control.

(b) When the stroke limit value is invalid.
Set the stroke range of the "Lower stroke limit value = upper stroke limit
value".
When the stroke limit is invalid, feed current value startup in a direction that
exceeds 32 bits is possible.
In such a case the feed current value is converted to a 32 bit ring address.

> -2147483648......2147483647 «

The following operations are possible by the control mode.

Control mode Control contents
Positioning (Linear) * When the ABS command is used at the start, it starts in a
Speed-switching direction within the 32 bits range. It does not start in a

direction that exceeds the 32 bits range.

* When the INC command is used at the start, it starts in
the specified direction, so it also can be start in a direction
that exceeds 32 bits.

« It starts in the specified direction, it also can be startin a

Constant-speed (Linear)

Fixed-pitch feed L .
direction that exceeds 32 bits.

* The command address is controlled by the absolute
Position follow-up method so it does not start in a direction that exceeds the
32 bits range.

Speed

10G « Stroke is invalid. (It is ignored.) Travel in the specified
direction.

Manual pulse generator

Positioning (Circular, Helical) « A start error (107, 108, 109) occurs in the ABS, ABH, INC

Constant-speed (Circular, Helical) | or INH command and start is not possible.




6 DRIVE MODULE

(3) Command in-position range
The command in-position is the difference between the positioning address
(command position) and feed current value.
Once the value for the command in-position has been set, the command in-
position signal (M2403 + 20n) turns on when the difference between the
command position and the feed current value enters the set range [(command
position - feed current value) < (command in-position range)].
The command in-position check is executed, continuously during position control.
(The command in-position range is not checked during the speed control and
JOG operation.)

v Command in-position

Position setting value J Speed

control control
start \/ start / \

Command in-position ON
(M4003+20n)

OFF

Execution of command in-position check

Fig. 6.1 Command in-position range

(4) Setting of the JOG speed restriction and parameter block No.
The JOG speed restriction and parameter block No. used in the JOG operation
are shown below.

(a) JOG speed restriction
This is the maximum speed setting at the JOG operation for virtual axis.
If the JOG speed exceeds the JOG speed restriction, the JOG speed is
controlled with the JOG speed restriction.

(b) Parameter block No. setting
This is the parameter block No. setting at the JOG operation.
The following parameter block data items are valid in the JOG operation.
» Acceleration time
* Deceleration time
* Rapid stop deceleration time

Speed 4 / Speed limit value
Rapid stop cause occurrence 1) Real acceleration time
P i Time take to reach the positioning speed
set in the servo program.
Positioning
speed setin 2) Real rapid stop deceleration time
thri 5;2‘]’10 Time taken to effect a rapid stop from the
prog positioning speed set in the servo program.
< Time i i
1) Real accele- « 2) Real rapid stop 3) $ea| ?e:eletratl?n tlfme th itioni
ration time ) > deceleration time ime taken to stop from the positioning
< » Set rapid stop speed set in the servo program.
Set acceleration :deceleration—p- <
time time
> <«— 3) Real deceleration time

Set deceleration time

Fig. 6.2 Relationships between the JOG speed restriction, acceleration
time, deceleration time and rapid stop time

6-10
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POINT |

(1) Unit is fixed at [pulse] regardless of the interpolation control unit setting of
parameter block in the JOG operation.

(2) Even if the JOG speed of virtual servo motor is within the JOG speed restriction,
when the JOG speed has not satisfied the condition "(Command speed
[pulse/s]) x (Operation cycle [ms]) x (Number of input side gear teeth) <
2147483647 x 10", the speed of output module becomes abnormal. Be sure to
use within the range of above conditional expression.

Number of input
/ side gear teeth

Virtual
servo motor

Output
module

(Example) Relation between an operation cycle, number of input side gear teeth
and maximum speed

Speed [Unit: pulse/s]

Operation cycle Number of input side gear teeth

[ms] 1 10000 65535

0.22€E 900000000 137331200
0.44 450000000 68665600
0.88 225000000 34332800
1.77 2147483647 | 112500000 17166400
3.55 56250000 8583200
7.11 28125000 4291600

14 2€EK 14062500 2145800

REMARK

Regardless of the speed limit value of parameter block for also program start of
virtual servo motor, when the command speed has not satisfied the condition
"(Command speed [pulse/s]) x (Operation cycle [ms]) x (Number of input side gear
teeth) < 2147483647 x 10%", the speed of output module becomes abnormail.

Be sure to use within the range of above conditional expression.
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(5) The parameter block No. for the program operation of virtual servo motor is set in
the servo program for virtual mode. (If the parameter block No. setting is omitted,
it is controlled with the contents of parameter block No.1.)

The valid parameter block data are shown below.

Item Control unit

Interpolation control unit [pulse] only (Note-1)
Speed limit value [pulse/s] only (Note-1)
Acceleration time O
Deceleration time O
Rapid stop deceleration time O
S-curve ratio O

Acceleration/deceleration system O
Advanced S-curve |Acceleration section 1 ratio O
acceleration/ Acceleration section 2 ratio O
deceleration Deceleration section 1 ratio O

Deceleration section 2 ratio O
Torque limit value < (Note-2)
STOP input-time deceleration processing X
Circular interpolation error permissible range [pulse] only Note-1)

O: Valid, x: Invalid
(Note-1): If it is set except for the [pulse] or [pulse/s], the program operation is executed as [pulse] automatically.
(Note-2): It is set for every output module with a parameter of output module.

<Example>
ltem Specified parameter | Value used for the
block setting value | program operation
Interpolation control unit [mm] [pulse]
Speed limit value 2000.00[mm/min] 200000[pulse/s]
Acceleration time 1000[ms] 1000[ms]
Deceleration time 1000[ms] 1000[ms]
Rapid stop deceleration time 1000[ms] 1000[ms]
S-curve ratio 0[%] 0[%]
Acceleration/deceleration system | Trapezoid/S-curve | Trapezoid/S-curve
Advanced S-curve |Acceleration section 1 ratio 20.0[%] 20.0[%]
acceleration/ Acceleration section 2 ratio 20.0[%] 20.0[%]
deceleration Deceleration section 1 ratio 20.0[%] 20.0[%]
Deceleration section 2 ratio 20.0[%] 20.0[%]
Torque limit value 300[%] —
STOP input-time deceleration processing Deceleration stop -
Circular interpolation error permissible range 0.0100[mm] 100[pulse]
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6.1.3 Virtual servo motor axis devices (Internal relays, data registers)

(1) Virtual servo motor axis status
Refer to Section 4.1.3 for details of the virtual servo motor axis statuses.

(2) Virtual servo motor axis command signal
Refer to Section 4.1.4 for details of the virtual servo motor axis command signals.

(3) Virtual servo motor axis monitor device
Refer to Section 4.2.3 for details of the virtual servo motor axis monitor devices.

(4) Current value after virtual servo motor axis main shaft’s differential
gear
Refer to Section 4.2.4 for details of the current value after virtual servo motor axis
main shaft’s differential gear.
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6.2 Synchronous Encoder

The synchronous encoder is used to operate the virtual axis (virtual main shaft, virtual
auxiliary input axis) with the external input pulse.
Synchronous encoder operation and parameters are shown below.

6.2.1 Operation description

(1) Operations
Although a synchronous encoder does not need to start using the servo program
etc. in order to operate it by external devices, it needs cautions for the timing
which begins to input the input pulse from a synchronous encoder.
(a) Operation start
The input timing of input pulse Note4) from an external synchronous encoder
is shown below.
- At the switching from real mode to virtual mode
« At the external signal Nete-2) (TREN : Synchronous encoder input start
signal) input
1) When the input pulse is started to input at the switching from real mode
to virtual mode. (Note-4)
a) The input pulse is input from the external synchronous encoder at the
switching from real mode to virtual mode.

ON

Real mode/virtual mode (Note-) OFF
switching request flag (M2043) ON
Real mode/virtual mode (Note-) OFF

itching status flag (M2044
switching status flag ( ) Real mode Virtual mode
Input pulse from the external
synchronous encoder (2-1)
Feed current value of the
synchronous encoder axis / (-237)

Operation start of the synchronous encoder axis

b) The control mode (Note-3) of a clutch is operation in the case of
ON/OFF mode and address mode. It can be used with the
synchronous encoder for the incremental/absolute data method.

c¢) Operating of the synchronous encoder axis starts when switched to
the virtual mode by executing the switching request from real mode to
virtual mode (M2043 OFF to ON). It depends on the state of
connected clutch whether synchronous encoder operation in virtual
mode is transmitted or not to the output module.

* Clutch ON ........ Transmit to the output module.
* Clutch OFF ...... Not transmit to the output module.



6 DRIVE MODULE

ACAUTION

@ If the mode is switched from real mode to virtual mode in the state of clutch ON, use the smoothing
clutch. If the direct clutch is used and the mode is switched from real mode to virtual mode in the state
of clutch ON, the rapid acceleration occurs at the output module axis, causing a servo error, and the
machine will be subjected to a jolt.

2) When the input pulse is inputted from an external synchronous encoder.
(Note-4)
a) The input pulse is started to input from the external synchronous
encoder, when the clutch is switched on in virtual mode.

ON
Real mode/virtual mode (Nete-)
switching request flag (M2043) OFF
ON
Real mode/virtual mode Mot OFF
switching status flag (M2044) Real mode Virtual mode
Input pulse from the external
synchronous encoder ON ON
Clutch ON/OFF command OFF J | OFF
device ON
External signal(TREN) OFF
(22-1)
Feed current value of the Operation stop of the
synchronous encoder axis synchronous encoder axis
[pulse] ) ) (-2%)
Operation start of the synchronous encoder axis

b) The control mode N°e-3) of a clutch is operation in the case of external
input mode.
Operation of the synchronous encoder and clutch corresponds.
It can be used with the synchronous encoder for the incremental data
method connected to Q173DPX only.

(b) Operation end
1) Operation of the synchronous encoder axis is executed the real
mode/virtual mode switching request (M2043 : ON — OFF) and ends at
the switching to real mode. (Note-4)
2) The procedure for ending operation of the synchronous encoder axis is
shown below.
a) Stop the output module
Stop the external synchronous encoder.
Switch the connected clutch OFF.
b) Switch from the virtual mode to real mode.

ACAUTION

@ If the mode is switched from virtual mode to real mode while the synchronous encoder axis and
connected output module are operating, the rapid stop occurs at the output module axis, causing a
servo error, and the machine will be subjected to a jolt.

6-15
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(c)

Stopping method

Stop the external synchronous encoder for stopping the external
synchronous encoder.

There are no external inputs (FLS, RLS, STOP) or stop command/rapid stop
command from the Motion SFC program for the synchronous encoder.

Control items
1) The deviation counter value and the real current value are not stored, so
that the synchronous encoder has no feedback pulse.
2) The current value of synchronous encoder is recorded in a backup
memory, and it is restored at the switching from real mode to virtual
mode after the power supply of the Multiple CPU system turned on.(Note-4)
a) When the output module is using the absolute position system,
continuation operation is possible. However, if the servo motor of the
output module connected to the synchronous encoder or synchronous
encoder for the absolute data method is operated by 180° or more
while the power supply of the Multiple CPU system turns off,
continuation operation is impossible even if the absolute position
system is being used.
At this time, the virtual mode continuation operation disabled warning
signal turns on.
Set the servo motor of output module to the position which
synchronous operation is possible.

b) When the output module is not using the absolute position system,
correct the feed current value by the current value change switching
from real mode to virtual mode.

(e) Control change

The following current value change is possible for the synchronous encoder.
Refer to Section 7.3 of the "Q173D(S)CPU/Q172D(S)CPU Motion controller
(SV13/8V22) Programming Manual (Motion SFC)" for details of the current
value change.

REMARK

(Note-1): Refer to Section 4.1.7 (9) (10) for details of the real mode/virtual mode

switching request flag and real mode/virtual mode switching status flag.
Refer to Chapter 9 for switching from real mode to virtual mode.

(Note-2): The synchronous encoder input start signal is inputted to the Q173DPX

"TREN" terminal.
Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller User's
Manual" for details of the Q173DPX "TREN" terminal.

(Note-3): Refer to Section 7.2.1 for details of the clutch control mode.
(Note-4): The input pulse is always input after Multiple CPU system's power supply

ON in the real mode for the version (Refer to Section 1.4) that supports
"synchronous encoder current value monitor in real mode".

Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller
(SV13/SV22) Programming Manual (REAL MODE)" for details.

6-16
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[During operation]

Synchronous encoder

(f) Error-time operation mode

The processings are shown below when major errors occurred with the
output modules per 1 system.

The following control is executed based on the parameter settings (Refer to
Table 6.2) of the synchronous encoder connected to the virtual main shaft.

1)

2)

Continuation

Even if a major error occurs with the output module, the output module
continues operation. At this time, the error detection signal
(M2407+20n) turns on, and the applicable error code is stored in the
maijor error code storage register.

Use the Motion SFC program for continue/stop of the system and the
output module operation at the major error occurrence.

Clutch OFF

If a major error occurs with the output module, the clutch within 1 system
turns off and stops connected output modules.

At this time, the clutch ON/OFF command device does not turn off.
However, the clutch status storage device turns off regardless of the
clutch ON/OFF command device's ON/OFF status.

Operation continues at axes where no clutch is connected.

Use the Motion SFC program to stop the drive module.

Eliminate the error cause, then turn the clutch ON/OFF command device
off to on to resume the operation.

[Operation at major error occurrence]

g

Clutch ON—>|

o

Major error occurrence

\ [} ,
i \q
Major error Clutch OFF —»,

occurrence J

Operation
continuation

Clutch ON Clutch OFF

Clutch OFF —>
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6.2.2 Parameter list

The synchronous encoder parameters are shown in Table 6.2 and the parameters
shown in this table are explained in items (1) below.
Refer to the help of MT Developer2 for the parameter setting method of synchronous

encoder.

Table 6.2 Synchronous Encoder Parameter List

No.

Setting item

Default value

Setting range

Synchronous encoder No. —

Q173DSCPU/Q172DSCPU/Q173DCPU(-S1) : 1 to 12
Q172DCPU(-S1) :1to 8

Error-time operation mode Continuation

Continuation/ Clutch OFF

(1) Synchronous encoder No.
The synchronous encoder No. is set connected to the Q172DEX/Q173DPX/built-
in interface in Motion CPU (DI)@&XX.

Connecting position

Synchronous encoder No.

P1

P2

P3

P4

P5

P6

P7

P8

P9

P10

P11

gl P [C-T (=T ENT >0 13, B A [ R T O B

P12

N
N

REMARK

(Note-1): The absolute and incremental synchronous encoders can be used (set)
together.
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6.2.3 Synchronous encoder axis devices (Internal relays, data registers)

(1) Synchronous encoder axis status
Refer to Section 4.1.5 for details of the synchronous encoder axis statuses.

(2) Synchronous encoder axis command signal
Refer to Section 4.1.6 for details of the synchronous encoder axis command
signals.

(3) Synchronous encoder axis monitor device
Refer to Section 4.2.5 for details of the synchronous encoder axis monitor
devices.

(4) Current value after synchronous encoder axis main shaft's
differential gear
Refer to Section 4.2.6 for details of the current value after synchronous encoder
axis main shaft’s differential gear.
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6.3 Virtual Servo motor/Synchronous Encoder Control Change

The current value change and JOG speed change of the virtual servo motor and the
current value of synchronous encoder.

Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller (SV13/SV22)
Programming Manual (Motion SFC)" for details of the current value change/speed
change/target position change &.

6.3.1 Virtual servo motor control change

(1) Control change registers

Axis No. | Device No. Signal name
1 D640, D641
2 D642, D643 . . Refresh Signal
Signal name Real Virtual Fetch cycle o
3 D644, D645 cycle direction
4 D646, D647 0 ) Command
JOG speed setting @) O At start )
5 D648, D649 1 device
6 D650, D651 O : Valid
7 D652, D653
8 D654, D655
9 D656, D657
10 D658, D659
11 D660, D661
12 D662, D663
13 D664, D665
14 D666, D667
15 D668, D669
16 D670, D671
17 D672, D673
18 D674, D675
19 D676, D677
20 D678, D679
21 D680, D681
22 D682, D683
23 D684, D685
24 D686, D687
25 D688, D689
26 D690, D691
27 D692, D693
28 D694, D695
29 D696, D697
30 D698, D699
31 D700, D701
32 D702, D703




6 DRIVE MODULE

POINT |

(1) The following range is valid.
*+ Q172DSCPU  : Axis No.1to 16
* Q172DCPU(-S1): Axis No.1to 8
(2) The following device area can be used as a user device.
*+ Q172DSCPU  : 17 axes or more
* Q172DCPU(-S1): 9 axes or more
However, when the project of Q172DSCPU/Q172DCPU(-S1) is replaced with
Q173DSCPU/Q173DCPU(-S1), this area cannot be used as a user device.

(a) JOG speed setting registers (D640+2n, D641+2n) ............. Command device
1) This register stores the JOG speed at the JOG operation.
2) Setting range of the JOG speed is 1 to 2147483647 [pulse/s].
3) The JOG speed is the value stored in the JOG speed setting registers at
leading edge of JOG start signal.
Even if data is changed during JOG operation, JOG speed cannot be
changed.
(Note): Refer to Section 6.21 of the "Q173D(S)CPU/Q172D(S)CPU Motion
controller (SV13/SV22) Programming Manual (REAL MODE)" for
details of the JOG operation.

(2) Current value change
(a) Current value change by the CHGA instruction
Motion SFC program for which executes the servo program is shown below.
Current value change program of the virtual servo motor (When 1 axis feed
current value of the virtual servo motor is changed to 1000 pulse.)

Current value change CHGA

( Current value change )

G10
| PX000*M2043"M2044*1M2001

Wait until PX000, real mode/virtual mode
switching request and switching status
turn on, and Axis 1 start accept flag turn off.

K10
CHGA ) Virtual servo motor axis current value change
; control.
Axis 1, 1000pulse { Used axis .. ............. Axis 1
¢ Current value to change. . . . 1000[pulse]
G20

| Wait until PX000 and axis 1 start accept flag

| IPX000*1M2001 turns off.

( END )

(Note): Example of the above Motion SFC program is started using the automatic start or sequence program.
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6.3.2 Synchronous encoder control change

(1) Current value change by the CHGA-E instruction
Example of Motion SFC program for which executes the servo program is shown
below.

Current value change CHGA-E

( Current value change )

G10
n " n Wait until PX000, real mode/virtual mode
| PX000"M2043*M2044 !M2101| switching request and switching status
turn on, and current value changing flag
K10 turns off.
CHGA-E ) Synchronous encoder axis current value
Axis 1, 20000pulse 4_\_°hf”§:eg°;;ir§'- Axis 1
{' Current value to change. . . . 20000[pulse]
G20
‘ IPX000*IM2101 | Wait until PX000 and current value changing

flag turns off.

( END )

(Note): Example of the above Motion SFC program is started using the automatic start or sequence program.

(@)

(b)

The current value to change uses the following devices.
* Indirect setting....... Data register (D)

Link register (W)

Motion register (#)

Multiple CPU area device (UCI\G)
* Direct setting ......... Decimal constant (K)

2 word

Precautions

* When the synchronous encoder current value is changed in the real mode,
an error occurs and the current value change is not executed. Note!)

* The synchronous encoder current value change can be executed even
during operation in the virtual mode operation (during pulse input from the
synchronous encoder). (Note-1)

When the current value is changed, the synchronous encoder current
value will be continued from the changed value.

« Even if a synchronous encoder current value is changed, it will have no
effect on the output module current value.

(Note-1): The current value change can be executed in real mode for the
version (Refer to Section 1.4) that supports "synchronous encoder
current value monitor in real mode".
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7. TRANSMISSION MODULE

The transmission module transmits the pulse outputted from the drive module to output

module.

The following 4 types of transmission modules are available.
L3 C1=T | Section 7.1

s Clutch ..o, Section 7.2

* Speed change gear ......... Section 7.3

» Differential gear ................ Section 7.4

The device range and setting procedure for indirect setting in the parameter setting of
the transmission module are show below.

(1) Device range
The number of device words and device range at the indirect setting are shown

below.
Module Iltem Nu.mber of Device setting range Remark
device words
Clutch ON/OFF command device Device Range
X 0000 to 1FFF (Note-1)
Y 0000 to 1FFF
Smoothing clutch complete signal Bit M 0to 8191
B 0000 to 1FFF
F 0 to 2047
Clutch Clutch status UG (1000:)?-(;(_)%?Ft&0te-2)
Mode setting device 1
Clutch ON address setting device 2 Device Range
Clutch OFF address setting device 2 D 0 to 8191 7
Slippage setting device 2 w 0000 to 1FFF
Slippage in-position range setting 2 # 0 to 7999
device UO\G 10000 to
Goar Input axis side tooth count 1 (10000+p-1) (Note-2)
Output axis side tooth count 1
Speed change gear | Speed change ratio setting device 1

(Note-1): The range of "PXn+4 to PXn+F" cannot be used (fixed at 0) for the input device (PXn+0 to PXn+F) allocated to the
built-in interface in Motion CPU (DI). (n: First input No.) X
(Note-2): "p" indicates the user setting area points of the Multiple CPU high speed transmission area for each CPU.

POINT |

(1) Be sure to set even-numbered devices of the items set as 2-word.
Be sure to set as 32-bit integer type when the data is set in these devices using
the Motion SFC programs.

(2) When a 2-word monitor device is read in the Motion SFC program, read it as
32-bit integer type.

(3) Refer to Chapter 2 of the "Q173D(S)CPU/Q172D(S)CPU Motion controller
Programming Manual (COMMON)" for the user setting area points of the
Multiple CPU high speed transmission area.

7-1
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(2) Device data input
The all device data set indirectly is inputted as "initial value" at the switching from
real mode to virtual mode, thereafter the input control for module is executed
during the virtual mode operation.
The input timing of each setting device and refresh cycle of setting device are

shown below.

Device input timing
Input | Refresh | Real mode/ Refresh
Module ltem . . . . . .
device | device | Virtual mode | During the virtual mode operation cycle
switching
Clutch ON/OFF Input for every operation cycle.
. o - O (Note) -
command device
Smoothing clutch B o B N Operation
complete signal cycle
Clutch status — O — — (Note)
Mode setting device O — O
Clutch ON address )
Clutch ) ) O - O Input for every operation cycle.
setting device (Note)
Clutch OFF address
O — O
setting device
Slippage setting o - o Input when switching mode
device setting device.
Slippage in-position Input for every operation cycle.
. . o o o (Note) _
range setting device
Input axis side tooth o B o Input when the current value
count change of the connection source
G drive module (virtual servo motor
ear
Output axis side tooth o B o axis/synchronous encoder axis) is
count executed and the gear ratio is
changed.
Speed change | Speed change ratio o - o Input for every operation cycle.
gear setting device (Note)

REMARK

(Note): The operation cycle is set in the "operation cycle setting" of system basic

setting.

Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller Programming
Manual (COMMON)" for details of setting contents.
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7.1 Gear

7.1.1 Operation

7.1.2 Parameters

This section describes the gear operation and the parameters required to use a gear.

Relation between the number of pulses outputted from the synchronous encoder or
virtual servo motor and the output module is adjusted by parameter setting of the

encoder resolution of servo motor, the gear ratio in consideration of the deceleration
ratio for machine system etc. and rotation direction.
The gear operation is shown below.

(1) The gear transmits the number of pulses which applied the gear ratio set in the
gear parameter to the travel value (number of pulses) of drive module (virtual
servo motor, synchronous encoder) to the output axis.

[

Number of output
axis pulses

J-(

Number of input
axis pulses

] x [Gearratio] [pulse]

(2) The rotation direction of output axis is set in the gear parameters.

Input axis

Drive module

‘ m‘/Gear (gear ratio)

5
I
1

T
|
|
L

REMARK

,,,,,,,,

«+—Output axis

Refer to Section 7.1.2 for details of the gear parameters.

The gear parameters are shown in Table 7.1 and the parameters shown in this table
are explained in items (1) to (2) below.
Refer to the help of MT Developer2 for the gear parameter setting method.

Table 7.1 Gear Parameter List

. Setting range
No. Setting ltem Default - - - -
Direct setting Indirect setting
Input axis side DO to D8191 (Note-1)
Gear | tooth count (GI) WO to W1FFF
1 ) 1 1 to 65535
ratio | Qutput axis side #0 to #7999
tooth count (GO) UCI\G10000 to UCI\G(10000+p-1)(Note-2)
Rotation direction of ) Forward rotation
2 ) Forward rotation . —
output axis Reverse rotation

(Note-1): D800 to D1559 are dedicated devices of the virtual servo motor axis, synchronous encoder axis
and output module "Cam" in the virtual mode. Unused areas of virtual servo motor axis and cam
axis can be used as a user device.
(Note-2): "p" indicates the user setting area points of the Multiple CPU high speed transmission area for

each CPU.
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(1) Gear ratio
(a) The number of pulses transmitted to the output axis through 1 pulse
outputted from the drive module by the gear module is set in the gear ratio.

(b) The gear ratio is based on the settings for the input axis side tooth count (GlI)
and output axis side tooth count (GO).

Input axis side tooth count (Gl)
Output axis side tooth count (GO)

Gearratio =

(2) Rotation direction of output axis
(a) The rotation direction of the output axis forward the rotation direction of the
input axis is set.

(b) There are two types for rotation directions of the output axis: forward and
reverse.
1) Forward
When the input axis rotates to the address increase direction, the output
axis also rotates to the address increase direction.

/Gear
r-——~>>">"=>"==7=—7 il
! ! A A
| | X I\/ l
Input axis rotates
to the address
increase direction.

Output axis rotates
to the address
increase direction.

2) Reverse
When the input axis rotates to the address increase direction, the output
axis rotates to the address decrease direction.

Gear
=== 9 /
ry
[

| | /\

! Y
Input axis rotates
to the address
increase direction.

Output axis rotates
to the address
decrease direction.

POINT

If the gear ratio is set indirectly, the timing that the gear ratio set in Motion SFC
program becomes valid is shown below.

(1) When the real mode is switched to virtual mode.

(2) When the current value of the drive module is changed in the virtual mode.
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7.2 Clutch

The clutch is used to transmit/disengage the command pulse from drive module side to
output module side, and to control the operation/stop of servo motor.

There are two types for clutch: smoothing clutch and direct clutch.

These two clutches operate in the same way, but these have the difference in whether
the acceleration/deceleration processing by the smoothing processing is executed or
not at the switching of the clutch on/off.

(1) Smoothing clutch and direct clutch
(a) Smoothing clutch

When the clutch is switched on/off, output to the output axis with the
acceleration/deceleration processing (smoothing processing) set in the
clutch parameters.
There are following three systems for smoothing clutch.

1) Time constant system

2) Slippage system

» Exponential function system < Linear acceleration/deceleration system

(b) Direct clutch
When the clutch is switched on/off, output to the output axis without the
acceleration/deceleration processing.

the smoothing clutch for
slippage system Acceleratlon by the smoothing processing

N
(Exponential function \\ Deceleration by the
N smoothmg processmg
system) f
t

\% | |
y T T
| |
Input to clutch | |
| |
- - >t
: Clutch ON : Clutch OFF
\ I I
. 1 Acceleratlon by the smoothing processin |
Output to output axis by Y 9P 9 Deceleration by the
the smoothing clutch for A B » smoothing processing
time constant system ¢
|
| t* |
—h—<— |
Output to output axis by |
\ |
|
Il

Slippage : :
| |
Output to output axis by v | |
the smoothing clutch for y A II on by th hi . |
slippage system (Linear ccereratlon y the smoothing processing | Deceleration by the
acceleration/deceleration smoothing processing
system) & >
T T »
Slippage ! !
| |
v ' '
| |
| |

A

Output to output axis by
the direct clutch

v

* t: Smoothing time constanAt
Time until it becomes t= EX 100 = 63 [%]

Fig. 7.1 Output to the Output axis by the Smoothing and Direct Clutch

7-5
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REMARK

(1) Clutch ON/OFF state is shown below.

AY

o
Input side (Input axis) to the clutch

| «— Clutch
E-ﬂi Output axis

* Clutch ON state.......... The state in which pulses inputted to the clutch are
output to the output axis.

* Clutch OFF state........ The state in which pulses inputted to the clutch are not
output to the output axis.

Smoothing processing
(a) Time constant system
1) Since the time constant is fixed, the slippage of clutch changes
according to the speed of drive module.

Va

Sa Va, VB : Drive module speed
: Slippage [pulse] at Va
- Slippage [pulse] at Ve

Vax Ss

0.63 S T
VBX] |
0.63 !

< Smoothing time constant

Clutch status
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2) If input to clutch (travel value after the main shaft's differential gear)
changes after smoothing completion, the smoothing processing is
executed at that point.

\%
Input to clutch
Travel value after | |
the main shaft's | |
differential gear T : : >t
] ]
Internal clutch status
\%

constant system T

|
|
I
I
|
I
Output to output axis T2 !
by the smoothing VA } |
clutch for time o \ I i
I I I I
I

i
[ A 1 ¥t ¥t
Smoothing completion

Clutch status signal

*t : Smoothing time constant

(b) Slippage system

There are following two systems for slippage system.

» Exponential function system

* Linear acceleration/deceleration system

1) Exponential function system

a) Set the slippage indicated by the shaded area in the diagram below.

Slippage is recommended to be set greater than input to clutch (travel
value after the main shaft's differential gear).

Slippage [pulse]

Clutch status ON

OFF
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b) Since the slippage remains constant even if the drive module speed
changes, the clutch ON/OFF position can be controlled without any
influence from speed changes.

Sa

VA, VB : Drive module speed

ta, t8 : Smoothing complete time
: Slippage [pulse] at Va
: Slippage [pulse] at Vs

A ZEN B —
@

c) If input to clutch (travel value after the main shaft's differential gear)
changes after smoothing completion, the smoothing processing is not
executed at that point and output directly.

\
Input to clutch
Travel value after

|

]

the main shaft's

differential gear

\

, Slippage [pulse]

1
1
1
:
Internal clutch status |
1
1
1
1
1
1
1

I
I
I
Output to output axis !
by the smoothing clutch / ‘
for exponential function | \ /'
|
|

system

I Slippage [pulse]

;

Clutch status signal T
B  —

>t
! ! Smoothing processing I
| is not executed. [
|
: Smoothing completion Smoothing completion
|
|

d) The smoothing clutch complete signal turns ON after completion of
smoothing processing.
* ON ...."(Remainder slippage) < (Slippage in-position range)"
* OFF... Smoothing processing start (Clutch ON/OFF)

The smoothing clutch complete signal is used to check the completion of
smoothing processing, etc.
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2) Linear acceleration/deceleration system
a) Set the slippage indicated by the shaded area in the diagram below.
Slippage is recommended to be set greater than input to clutch (travel
value after the main shaft's differential gear).

Slippage [pulse]

ON

Clutch status OFF

b) Execute the smoothing processing so that the slippage may become
the shaded area by the linear acceleration/deceleration system at
clutch ON/OFF.

c) Since the slippage remains constant even if the drive module speed
changes, the clutch ON/OFF position can be controlled without any
influence from speed changes.

VA

Sa

VA, VB : Drive module speed

ta, t8 : Smoothing complete time
: Slippage [pulse] at VA
: Slippage [pulse] at Vs

Ss

Vs
T
|
|
|
|
|
|
|
|
Il
|
|
|

>

ts
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d) If input to clutch (travel value after the main shaft's differential gear)
changes after smoothing completion, the smoothing processing is not
executed and output directly.

Slippage [pulse]

Aw“

\%
Input to clutch
Travel value after . !
the main shaft's ! ! ‘ .
differential gear I I | i
| 1 : 1 : >t
| I | I
| |
Internal clutch status | ;
v : | —
I |
1 |
1 |
1 |
1 |

Output to output axis
by the smoothing clutch
for linear acceleration/
deceleration system

Slippage [pulse]

Smoothing processing
is not executed.

-

I
I
|
Smoothing completion | Smoothing completion
I
I
T
I
I

—

—»

Clutch status signal

e) The smoothing clutch complete signal turns ON after completion of
smoothing processing.
* ON ...."(Remainder slippage) < (Slippage in-position range)"
» OFF... Smoothing processing start (Clutch ON/OFF)

The smoothing clutch complete signal is used to check the completion of
smoothing processing, etc.



7 TRANSMISSION MODULE
I ——.

7.2.1 Operation

There are following five clutch operation modes.

Operation mode Description

Clutch ON/OFF control is executed by turning the clutch ON/OFF
command device on/off.

Clutch ON/OFF control is executed by turning the clutch ON/OFF
Address mode command device on/off and an address of clutch ON/OFF address
setting device.

After clutch ON/OFF command device turns on, Clutch ON/OFF
control by an address of clutch ON/OFF address setting device.
Clutch ON/OFF control is executed based on the drive module current
value, setting travel value before clutch ON and setting travel value
after clutch ON after the clutch ON/OFF command device from off to

ON/OFF mode

Address mode 2

One-shot mode

on.

Only axis that the incremental synchronous encoder (manual pulse
generator) is set as drive module can be set.

External input mode | Clutch ON/OFF control is executed by turning the clutch ON/OFF
command device on/off and an external input (TREN signal:
Synchronous encoder start signal).

Operations for every clutch mode are shown below.

(1) ON/OFF mode
(a) The clutch ON/OFF control is executed by turning the clutch ON/OFF
command device on/off.

Conditions Clutch operation
Clutch ON/OFF command device: ON ON
Clutch ON/OFF command device: OFF OFF

(b) It takes a time for maximum operation cycle until a clutch will be in the
ON/OFF state after turning the clutch ON/OFF command device on/off.
If greater accuracy is required, use the "address mode".

POINT

(1) The mode setting device of except "0 to 4" is regarded as an error, and it
controls continuously at the previous setting value.
(2) Clutch operation mode can be changed at any time.

(c) The clutch ON/OFF state can be checked by the clutch status signal.
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(d) The refresh cycle of clutch status signal is an operation cycle.

Clutch ON/OFF

command device (Nete)

Clutch status
signal

Current value of
virtual axis (input
axis)

Current value of
output axis

ON

OFF F h

aximum
operation cycle

=

Maximum
1 operation cycle

Maximum
1 operation cycle

V\
1 Continuance from
| current value at
| clutch OFF
I
I

Clutch ON state

(Note) : Refer to Section "7.2.2 Parameters" for details.

Fig. 7.2 Operation Timing for ON/OFF Mode

(2) Address mode
(a) When the current value of virtual axis reaches an address of clutch ON/OFF
address setting device, the clutch ON/OFF is executed. (Mode setting
device is "1".)

1) When the clutch ON/OFF command device is ON and the current value
of virtual axis reaches an address set in the clutch ON address setting
device, the clutch is set to the ON state.

2) When the clutch ON/OFF command device is OFF and the current value
of virtual axis reaches an address set in the clutch OFF address setting
device, the clutch is set to the OFF state.

(b) The clutch ON/OFF control differs according to the output module connected
as follows.

1) For a ball screw or roller
The ON/OFF control is executed by the current value of virtual axis.
When a differential gear is connected to the main shaft, the ON/OFF
control is executed by the current value after the main shaft's differential
gear.

2) For a rotary table or cam
The ON/OFF control can be executed by setting the current value of
virtual axis or current value within 1 virtual axis revolution.
(Refer to a rotary table or cam of output module for details.)
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(c) Turn the clutch ON/OFF command device on/off after setting an address of
clutch ON/OFF address setting device.

1) When the clutch ON/OFF command device is OFF, even if the current
value of virtual axis reaches an address of clutch ON address setting
device, the clutch is not set to the ON state.

2) When the clutch ON/OFF command device is ON, even if the current
value of virtual axis reaches an address of clutch OFF address setting
device, the clutch is not set to the OFF state.

(d) The clutch ON/OFF state can be checked by clutch status signal.

(e) The refresh cycle of clutch status signal is an operation cycle.

ON/OFF mode Address mode
Mode setting device
value 0 >< !
ON
--- OFF

Clutch ON/OFF OFF "\ON /
command device T 1 operation cycle 1 operation cycle

required 2 required 3

“ON _" <

Clutch status OFF

signal

Clutch OFF address Mote)
Current value of
virtual axis (input

Clutch ON address MNote)

axis) Continuance from
current value at
clutch OFF
Current value of \
output axis
Clutch OFF state l Clutch ON state Clutch OFF state
T

(Note) : Refer to Section "7.2.2 Parameters" for details.

Fig. 7.3 Operation Timing for Address Mode

POINT

(1) The mode setting device of except for "0 to 4" is regarded as an error, and
control is continued at the previous setting value.

(2) Clutch operation mode changes are valid at any time.

(3) Clutch ON/OFF address setting device changes are valid at any time. Since
they have 2-word data, set it as 32-bit integer type data.
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(3) Address mode 2
(a) When the current value of virtual axis reaches an address of clutch ON/OFF
address setting device, the clutch ON/OFF is executed. (Mode setting
device is "2".)

(b) When the clutch ON/OFF command device is ON, the following controls are

executed according to the current clutch status.

1) When the current clutch status is OFF.
When the current value of virtual axis reaches an address set in the
clutch ON address setting device, the clutch is set to the ON state.
After that, it is set the state in 2).

2) When the current clutch status is ON.
When the current value of virtual axis reaches an address set in the
clutch OFF address setting device, the clutch is set to the OFF state.
After that, it is set the state in 1).

(c) When the clutch ON/OFF command device is OFF, the clutch is turned off
and the above control (b) is not executed. Therefore, the above control is
resumed by turning the clutch ON/OFF command device on.

Mode setting device
value

>

2

ON

Clutch ON/OFF OFF

command device Note) Clutch ON

I
Clutch ON address |
address (Note) / :
| | :
|
Current value of 1| Clutch OFF
virtual axis (input | ' address (o)
! |
! |

I
| Clutch OFF
]
]

I
I
I
I
axis) | address (Note) |
! ON :
Clutch status OFF :
I | I
l | ON - !
I | , i I
Clutch status signal OFF . ! | ! | ;
I I | I I I
I T aarTenn A e Tam s e
) 1) — 1 | 1)
I I I 2) | I 2) I I I
« Control by address mode 2 >

41—)> Clutch ON address is monitored for control.
42—)> Clutch OFF address is monitored for control.

(Note) : Refer to Section "7.2.2 Parameters" for details.

Fig. 7.4 Operation Timing for Address Mode 2

POINT

(1) The mode setting device of except for "0 to 4" is regarded as an error, and
control is continued at the previous setting value.

(2) Clutch control mode changes are valid at any time.

(3) Clutch ON/OFF address setting device changes are valid at any time. Since
they have 2-word data, set it as 32-bit integer type data.
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(d) The clutch ON/OFF control is executed for every operation cycle. When the
current value passes through an address set in the clutch ON/OFF address
setting device for 1 operation cycle, the internal control is executed correctly
but the clutch status signal does not change.

1) When the clutch status signal is OFF and the current value passes
through an address set in the clutch ON/OFF address setting device.

Clutch OFF
Clutch ON address (Note-2)
address (Note2) '/

Current value of
virtual axis (input

[
I
. |
axis) !
I

Clutch status OFF

I

I

I

I

I

I

|

I

: | |
: Number of pulses in this area are transmitted.Mote-)
I

I

|

I

)

I

; (Note-1) : "0" is transmitted when the "clutch ON address"
'«— Operation cycle —»! = "clutch OFF address".
I I (Note-2) : Refer to Section "7.2.2 Parameters" for details.

Clutch status signal  off

2) When the clutch status signal is ON and the current value passes
through an address set in the clutch ON/OFF address setting device.

Clutch ON
Clutch OFF address (Note-2)
address (Note2) '/

Current value of ’
virtual axis (input !
axis) i
1
I
1
I

Clutch status ON

Number of pulses in this area are transmitted.Mote-!)

Clutch status
signal

;

(Note-1) : Number of all pulses are transmitted when the
"clutch OFF address" = "clutch ON address".

(Note-2) : Refer to Section "7.2.2 Parameters" for details.

|
1
Operation cycle »!
1

-

(e) When the "Clutch OFF" is set in the parameter "Error-time operation mode"
of drive module and a major error occurs in the output module, the operating
system software turns off the clutch.

The procedure to resume an operation after an error occurrence is shown
below.
1) Remove a major error factor.
2) Turn the clutch ON/OFF command device off.
— |t returns to normal state.
3) Turn the clutch ON/OFF command device on.
— The clutch ON address is monitored and control is resumed.
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(f) The procedure to execute the axis servo OFF or power supply OFF of servo
amplifier during operation is shown below.
1) Turn the clutch ON/OFF command device off.
— The clutch status is set to the OFF state. After that, the axis servo
OFF command becomes valid.
2) Execute the axis servo OFF command or the power supply OFF of servo
amplifier.

(g9) The procedure to resume an operation after the axis servo OFF or power
supply OFF of servo amplifier during operation is shown below.
1) Turn the power supply of servo amplifier on.
2) Execute the axis servo ON command.
3) Turn the clutch ON/OFF command device on.
— The clutch ON address is monitored and control is resumed.

(4) One-shot mode
(a) When the mode setting device is "3: One-shot mode clutch ON command is
valid" or "4: One-shot mode clutch ON command is invalid”, it switches to
one-shot mode control.

(b) When the mode setting device is "3", the clutch ON/OFF command device
becomes valid, and the following controls are executed based on the clutch
ON address setting device (setting travel value after clutch ON)/clutch OFF
address setting device (setting travel value before clutch ON) by the clutch
ON/OFF command device.

1) When the clutch ON/OFF command device switches from OFF to ON.
The clutch is set to the ON state after moving the travel value set in the
setting travel value before clutch ON, and it is set to the OFF state after
moving the travel value set in the setting travel value after clutch ON.

2) When the clutch ON/OFF command device switches from ON to OFF.
It has no influence on the clutch processing. The clutch state is held.

Mode setting device 3
value ><

Current value of
virtual axis (input axis)

Clutch ON/OFF

command device (Nete-2) OFF

ON

Clutch status OFF

Clutch status signal  OFF

I I
(Note-1) : 1) Setting travel value after clutch ON.
2) Setting travel value before clutch ON.

(Note-2) : Refer to Section "7.2.2 Parameters" for details.

Fig. 7.5 Operation Timing for One-shot Mode
7-16
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(c) When the mode setting device is "4", the clutch ON/OFF command device
becomes invalid, and the clutch remains OFF. However, when the mode
setting device is changed from "3" to "4" during execution of clutch ON/OFF
processing by turning the clutch ON/OFF command device on, the clutch
ON/OFF processing in execution is executed till the end and the next clutch
ON/OFF command or later becomes invalid.

The clutch ON/OFF command device becomes valid by changing the mode
setting device value to "3" again.

Mode setting device
value >< 3 >< 4

Current value of
virtual axis (input axis)

Clutch ON/OFF

command device Note2) OFF

ON

Clutch status OFF

I
|
' ON
1
1

L

Clutch status signal  OFF

(Note-1) : 1) Setting travel value after clutch ON. '
2) Setting travel value before clutch ON.

(Note-2) : Refer to Section "7.2.2 Parameters" for details.

(d) The details for setting items are shown below.

Setting items Description
Clutch ON/OFF The clutch ON/OFF processing of one-shot mode starts at leading
command device edge of this device.

The transmitted travel value (setting travel value after clutch ON) of
connected drive module from turning on clutch to turning off is set.
Clutch ON address A positive travel value is stored to indicate a positive direction travel
setting device value from the point of clutch ON, and a negative value to indicate a
negative travel direction travel value.

(Setting range: -2147483648 (-2%") to 2147483647 (23'-1) [pulse])

The travel value (setting travel value before clutch ON) of
connected drive module from turning on clutch ON/OFF command

device to turning on the clutch actually is set. A positive travel value
Clutch OFF address

is stored to indicate a positive direction travel value from the point
setting device

of clutch ON, and a negative value to indicate a negative travel
direction travel value.
(Setting range: -2147483648 (-2°) to 2147483647 (23'-1) [pulse])

(Note) : When the setting travel value before clutch ON is "0", the clutch also becomes ON
state simultaneously by turning the clutch ON/OFF command device off to on.
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POINT |

(1) The mode setting device of except for "0 to 4" is regarded as an error, and
control is continued at the previous setting value.

(2) Clutch control mode changes are valid at any time.

(3) Clutch ON/OFF address setting device changes are valid at any time. Since
they have 2-word data, set it as 32-bit integer type data.

(e) The clutch ON/OFF control is executed for every operation cycle. The
internal control is executed correctly but the clutch status signal does not
change for the setting travel value that the clutch status turns from off to on
to off for 1 operation cycle.

Current value of
virtual axis (input
axis)

OFF

Clutch status

Clutch status signal OFF

I
|
I
I
I
|
|
I
I
|
I
I
I
|
|
«
I
|

Operation cycle

(Note) : There is no transmission value, when 1) is "0".

(f) When the mode setting device becomes "3", the clutich ON/OFF control
starts based on the setting data while the clutch ON/OFF command device is
ON.

Mode setting device
value

Current value of
virtual axis (input axis)

OFF

Clutch ON/OFF |
command device Mote-2) :
1
1
1
|

OFF
Clutch status | h

(Note-1) : 1) Setting travel value after clutch ON.
2) Setting travel value before clutch ON.
(Note-2) : Refer to Section "7.2.2 Parameters" for details.
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(g) When the mode setting device becomes "3", the clutch status turns OFF,
while the clutch ON/OFF command device is OFF and the clutch status is
ON.

value

Current value of
virtual axis (input axis)

Mode setting device >:< 3
I
I
I
I
I

Clutch ON/OFF OFF
command device Nete)
ON
Clutch status OFF

(Note) : Refer to Section "7.2.2 Parameters" for details.

(h) When the mode setting device is changed from "except 3" to "4", the clutch
status turns off regardless of the clutch ON/OFF command device.

(i) When the clutch ON/OFF address setting device data is changed during the
clutch processing of one-shot mode, it becomes valid by turning the next
clutch ON/OFF command device off to on.

(i) When the drive module stops during the clutch ON/OFF processing by
turning the clutch ON/OFF command device on, or if the clutch ON/OFF
command device is turned on though the drive module stops, the one-shot
mode clutch does not end until the travel value condition set to the setting
travel value before clutch ON or setting travel value after clutch ON is
satisfied.

(k) When the current value change is made to the drive module during the
clutch ON/OFF processing by turning the clutch ON/OFF command device
on, the clutch turns off at the position where the setting travel value before
clutch ON or setting travel value after clutch ON from the clutch ON position
is satisfied.
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() When the travel direction of drive module changes during the clutch ON/OFF
processing by turning the clutch ON/OFF command device on, the clutch
ON/OFF control is executed at the position in which not the travel value of
drive module but the setting travel value before clutch ON/ setting travel
value after clutch ON to the position where the clutch ON command is given
was added.

Mode setting device
value

Current value of
virtual axis (input axis)

Clutch ON/OFF OFF

command device MNote2)

OFF

Clutch status

(Note-1) : 1) Setting travel value after clutch ON.
2) Setting travel value before clutch ON.
(Note-2) : Refer to Section "7.2.2 Parameters" for details.

(m) The setting travel value before clutch ON/setting travel value after clutch ON

differs according to the output module connected as follows.

1) For a ball screw or roller
The clutch ON/OFF control is executed by the current travel value of
virtual axis connected.
When a differential gear is connected to the main shaft, the clutch
ON/OFF control is executed by the current travel value after the main
shaft's differential gear.

2) For a rotary table or cam
The clutch ON/OFF control is executed by the travel value of current
value within 1 virtual axis revolution. The setting travel value can be set
outside the range of current value within 1 virtual axis revolution.

(n) When the travel direction set in the setting travel value before clutch ON/
setting travel value after clutch ON does not match the virtual axis or current
value within 1 virtual axis revolution, note that the clutch will turn on/off even
if the condition is not satisfied when the data found by subtracting the travel
value from the specified travel value comes out of the range -2147483648 to

2147483647 [pulse] and changes from "+" to "-" or from "-" to "+".
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(0) When the "Clutch OFF" is set in the parameter "Error-time operation mode"
of drive module and a major error occurs in the output module, the operating
system software turns off the clutch.

The procedure to resume an operation after an error occurrence is shown
below.
1) Remove a major error factor.
2) Turn the clutch ON/OFF command device off.
— It returns to normal state.
3) Turn the clutch ON/OFF command device on.
— The clutch control of one-shot mode is resumed.

(p) The procedure to execute the axis servo ON/OFF or power supply OFF of
servo amplifier during operation is shown below.

1) Turn the clutch revolution OFF command device off, when the clutch
status is ON state, wait until the clutch status becomes OFF.
— After the clutch status to be set to OFF state, the axis servo OFF

command becomes valid.

2) Execute the axis servo OFF command or the power supply OFF of servo

amplifier off.

(q) The procedure to resume an operation after the axis servo OFF or the power
supply OFF of servo amplifier during operation is shown below.
1) Turn the power supply of servo amplifier on.
2) Execute the axis servo ON command.
3) Turn the clutch ON/OFF command device on.
— The clutch control of one-shot mode is resumed.

(5) External input mode
(a) The clutch ON/OFF control is executed by turning the clutch ON/OFF
command device on/off and external input (TREN signal: Synchronous
encoder start signal).
Since the input pulses from synchronous encoder are counted at leading
edge of external input, a high-speed response and high accuracy clutch
control is possible.
1) The clutch is set to the ON state at leading edge of external input (OFF
— ON) after the clutch ON/OFF command device turns on.
2) When the clutch ON/OFF command device turns off, the clutch is set to
the OFF state after maximum 2 operation cycles.

(b) Turn the external input (TREN signal) on after turning the clutch ON/OFF
command device on.
In this mode, a time for maximum 2 operation cycles is required to turn the
external input on after the clutch ON/OFF command device turns on.
1) If the external input turns from off to on when the clutch ON/OFF
command device is OFF, the clutch is not set to the ON state.
2) If the clutch ON/OFF device turns on when the external input is ON, the
clutch is not set to the ON state.
3) If the external input turns off after the clutch is set to the ON state, the
clutch state remain ON.

7-21
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(c) The clutch status signal ON/OFF is refreshed by the operation cycle.

(d) The current value of input axis (synchronous encoder) changes at the clutch
ON state only.

Input pulse from
synchronous encoder

ON -
Clutch ON/OFF OFF N t\
command device (Nete) : ! ON : /
| ON ! o !
| I ]
Clutch status signal OFF ‘ : | ;
! ]
ON !
|

o
| ]

External input OFF L FL o
I

(TREN signal) 2 operation cycle: ! 2 operation cycle,
required > ! required t

% » B} >
|
|
|
|
|
|

Current value of
input axis
(Synchronous encoder)

Continuance from the
current value at the
clutch OFF

Current value of
output axis

|
|
|
1
|
1
1
|
I
|
I
1
I
I
|
[

Clutch OFF state Clutch ON state Clutch OFF state

(Note) : Refer to Section "7.2.2 Parameters" for details.

Fig. 7.6 Operation Timing for External Input Mode

(e) Only axis that the incremental synchronous encoder (manual pulse
generator) is set as drive module can be used in this mode. When an
absolute synchronous encoder is set as the drive module, it cannot be used.

(f) A synchronous encoder, external input and external input mode clutch can
be set in only 1:1 ratio.
The relationship between the synchronous encoder and external input is
shown in the table below.

Synchronous External input Synchronous External input

encoder No. (TREN signal) encoder No. (TREN signal)
P1 TREN 1 P7 TREN 7
P2 TREN 2 P8 TREN 8
P3 TREN 3 P9 TREN 9
P4 TREN 4 P10 TREN 10
P5 TREN 5 P11 TREN 11
P6 TREN 6 P12 TREN 12

(Note): The range of synchronous encoder No. P1 to P8 is valid in the Q172DCPU(-S1).
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(g) Set all clutches connected to the same encoder No. to the external input
mode to use the clutch connected to an encoder in the external input mode.
However, it is permissible to use a combination of direct clutches and
smoothing clutches.

< Example 1 > Synchronous encoder is connected to a drive axis
When an external input mode clutch is used, set all clutches
connected to the synchronous encoder to the external input
mode. (Also set clutch ON/OFF devices to the same
setting.)
Synchronous encoder

A

—————————————————

! Set all to external input !

A

= G

$ % T B”E?S'F(F‘\fé’v.sfé fothe
I I

L

________________

< Example 2 > Same synchronous encoder is connected to auxiliary
input axis
Set all the clutches connected to the same synchronous
encoder set to the external input mode. (Also set clutch
ON/OFF devices to the same setting.)

)

fffffffffffffffff

! Set both to external !

input mode. (Also set |
Synchronous encoder No.1 | :

y " clutch ON/OFF device '

|

| to the same setting.)

_________________
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< Example 3 > Same synchronous encoder is connected to a drive
axis and auxiliary input axis
Set all the connected clutches to the external input mode.
(Refer to examples 1 and 2)

Synchronous encoder No.1

91?;@#‘“
L

Synchronous encoder No.1
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7.2.2 Parameters

The clutch parameters are shown in Table 7.2 and the parameters shown in this table
are explained in items (1) to (11) below.
Refer to the help of MT Developer2 for the clutch parameter setting method.

Table 7.2 Clutch Parameter List

No. Setting item Default value Setting range Setting possible
ON/OFF mode
ON/OFF Address mode External input | Direct | Smoothin
1 |Operation mode ON/OFF mode combined use P 9
mode Address mode 2 mode clutch clutch
One-shot mode
Mod tting devi
o |iode setling device — — Word device — o o
(1 word)
Clutch ON/OFF
3 |7 _ — Bit device o o
command device
4 |Clutch status — —/Bit device (Note-1) @) @)
5 Clutch ON address
setting device (2 words) .
— — Word device — O @)
6 Clutch OFF address
setting device (2 words)
Time constant Time constant system/slippage system
7 |Smoothing method ) . .y PP g. Y . — )
system (Exponential function system/Linear acceleration deceleration system)
8 [Smoothing time constant — 1 to 65535 [ms] — O
Sli tting devi
9 ippage setting device . Word device . o
(2 words)
Slippage in-position
10 |range setting device — Word device — O
(2 words)
@)
Current value L ) . . Valid when a
Address mode clutch . ) Current value within 1 virtual axis revolution/ )
11 within 1 virtual ) ) cam/rotary table is
control system ) ) Current value of virtual axis
axis revolution set as the output
module.
Smoothing clutch
12 ng cu - — /Bt device Nt — o
complete signal

(Note-1): The devices set in other clutch parameter cannot be used.

(1) Operation mode
(a) This device is used to set the mode to switch clutch ON/OFF.
The following three modes can be set.
* ON/OFF mode
» ON/OFF mode, address mode, address mode 2 and one-shot mode
combined use
* External input mode

Refer to Section "7.2.1 Operation" for each operation modes.
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(b) If a synchronous encoder is used as the drive module, the operation modes
that can be set differ depending on the encoder interface connected to the

Q173DPX/Q172DEX.
Clutch operation mode
. Address mode, .
Encoder interface External input
ON/OFF mode Address mode 2,
mode
One-Shot mode
M .
anual pulse generator input o o o
(Q173DPX)
Serial encoder input
O O X
(Q172DEX)

O : Enable, X : Disable

(2) Mode setting device (only ON/OFF mode, address mode, address mode 2 and
one-shot mode combined use, 1 word)
(a) This device is used to switch the ON/OFF mode and address mode.
The mode by mode setting device value are as follows:

Mode setting device No. Name
0 ON/OFF mode
1 Address mode
2 Address mode 2
3,4 One-shot mode

The mode setting device of except for "0 to 4" is regarded as an error, and
an operation is continued at the previous setting value.

(b) The following devices can be used as the mode setting device.

Name Setting range
Data register DO to D8191 (Note-!)
Link register WO to W1FFF
Motion register #0 to #7999
Multiple CPU area device UC\G10000 to UCI\G(10000+p-1) (Note-2)

(Note-1): D800 to D1559 are dedicated devices of virtual servo motor axis,
synchronous encoder axis and output module "cam" in the virtual mode.
Unused areas of virtual servo motor axis and cam axis can be used as a
user device.

(Note-2): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.
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(3) Clutch ON/OFF command device
(a) This device is used to execute the clutch ON/OFF command.

(b) The following devices can be used as the cluich ON/OFF command device.

Name Setting range
Input X0 to X1FFF (Note-1)
Output YO0 to Y1FFF
Internal relay MO to M8191 (Note-2)
Link relay BO to B1FFF
Annunciator FO to F2047

Multiple CPU area device UC\G10000.0 to UCNG(10000+p-1).F (Note-3)

(Note-1): The range of "PXn+4 to PXn+F" cannot be used (fixed at 0) for the input
device (PXn+0 to PXn+F) allocated to the built-in interface in Motion CPU
(DI). (n: First input No.) €

(Note-2): "M4000 to M4639 and M4800 to M5439" are the dedicated devices of
virtual servo motor axis in the virtual mode.
Unused area of virtual servo motor axis can be used as a user side.

(Note-3): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.

(4) Clutch status
(a) This device is used to indicate the clutch ON/OFF state.

(b) The following devices can be used as the clutch status.

Name Setting range
Input X0 to X1FFF (Note-)
Output YO to Y1FFF
Internal relay MO to M8191 (Note-2), (Note-3)
Link relay BO to B1FFF
Annunciator FO to F2047
: . UC\G10000.0 to UCNG(10000+p-1).F
Multiple CPU area device (Note-4), (Note.5)

(Note-1): The range of "PXn+4 to PXn+F" cannot be used (fixed at 0) for the input
device (PXn+0 to PXn+F) allocated to the built-in interface in Motion CPU
(D). (n: First input No.)

(Note-2): "M4000 to M4639 and M4800 to M5439" are the dedicated devices of
virtual servo motor axis in the virtual mode. Unused area of virtual servo
motor axis can be used as a user side.

(Note-3): Use these parameters to use the device (M2160 to M2223) allocated to
Q1700CPUN/Q17OHCPU.

(Note-4): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.

(Note-5): Only device of the self CPU can be used.
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(5) Clutch ON/OFF address setting device (only ON/OFF mode, address mode,
address mode 2 and one-shot mode combined use, 2 words)
(a) This device is used to set an address to turn the clutch on/off in the address
mode.

(b) The following devices can be used as the clutch ON/OFF address setting

devices.
Name Setting range MNote-)
Data register DO to D8191 (Note-2)
Link register WO to W1FFF
Motion register #0 to #7999
Multiple CPU area device UCN\G10000 to UCING(10000+p-1) (Note-3)

(Note-1): Set an even numbered the first device.

(Note-2): D800 to D1559 are dedicated devices of virtual servo motor axis,
synchronous encoder axis and output module "cam" in the virtual mode.
Unused areas of virtual servo motor axis and cam axis can be used as a
user device.

(Note-3): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.

(c) The clutch ON/OFF address settings range is as follows.

1) The output module is a ball screw/roller, or output module is a
cam/rotary table and the address mode clutch control system is current
value of virtual axis.

-2147483648 (-231) to 2147483647 (231-1) [pulse]

2) The output module is a cam/rotary table, and the address mode clutch
control system is current value within virtual axis revolution.

0 to number of pulses within 1 output axis revolution -1 [pulse]
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(d) The clutch ON/OFF address setting device value according to the output
module is as follows.
Refer to Section 7.2.1 (1) to (5) for details of each mode operation.

Ball screw/Roller Rotary table/Cam
« Current value of virtual axis Select between the following depending on the setting for
If the differential gear is connected to the main shaft, the address mode clutch.
device is current value after virtual servo motor axis main  |» Current value of virtual axis

shaft’s differential gear. * Current value within 1 virtual axis revolution
[Example] (Drive module travel value x Gear ratio %Nc)
Current value aft % : Remainder operator
Virtual servo motor/ e urrent value atter I . .
synchronous encoder ' c| oAl gear virtual servo motor | | Nc : Number of pulses within 1 cam axis revolution

Gear | axis main shaft's
% differential gear

[Example]

Virtual servo motor/
synchronous encoder

Differential gear

/—Gear
Clutch Drive module

travel value X
Gear ratio
Clutch

Drive
module

(6) Smoothing method
(a) The method for smoothing processing of the clutch is set.
The following three methods can be set:
» Time constant system

- Slippage system Exponential function system
Linear acceleration/deceleration system

(b) Refer to Section 7.2 for each system operation.

(7) Smoothing time constant
This is the time taken to reach 63[%] of the output axis speed.
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(8) Slippage setting device (2 words)
(a) This device is used to set the slippage of clutch.

(b) The following devices can be used as the slippage setting device.

Name Setting range (Note-1)
Data register DO to D8191 (Nete-2)
Link register WO to W1EFE
Motion register #0 to #7999
Multiple CPU area device UC\G10000 to UCI\G(10000+p-1) (Note-3)

(Note-1): Set an even numbered the first device.

(Note-2): D800 to D1559 are dedicated devices of virtual servo motor axis,
synchronous encoder axis and output module "cam" in the virtual mode.
Unused areas of virtual servo motor axis and cam axis can be used as a
user device.

(Note-3): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.

(c) The setting range for slippage is 0 to 2147483647 [pulse].
(9) Slippage in-position range setting device (2 words)

(a) This device is used to set the remainder slippage range for judge as
smoothing completion.

(b) The following devices can be used as the slippage in-position range setting

device.
Name Setting range Note-1)
Data register DO to D8191 (Nete-2)
Link register WO to W1FFF
Motion register #0 to #7999
Multiple CPU area device UC\G10000 to UC\G(10000+p-1) (Note-3)

(Note-1): Set an even numbered the first device.

(Note-2): D800 to D1559 are dedicated devices of virtual servo motor axis,
synchronous encoder axis and output module "cam" in the virtual mode.
Unused areas of virtual servo motor axis and cam axis can be used as a
user device.

(Note-3): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.

(c) The setting range for remainder slippage is 0 to 2147483647 [pulse].
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(d) When "(Remainder slippage) < (Slippage in-position range)" is set, the
smoothing clutch complete signal turns on.
The smoothing clutch complete signal ON/OFF is refreshed by the operation
cycle.

1) ON/OFF state of smoothing clutch is indicated. (Only exponential
function system and linear acceleration/deceleration system are valid.)
*ON..... "(Remainder slippage) < (Slippage in-position range)"

» OFF.... Smoothing processing start (Clutch ON/OFF)

2) Set the slippage in-position range setting device to use the smoothing
clutch complete signal.

3) Operation for smoothing clutch
a) Exponential function system

\

Input to clutch

Travel value after main
shaft's differential gear

Internal clutch status _ J

in-position range in-position range

I
: Son"?go?l){ing | fe) oFF %}]/ ON b
N b smoothin
: acl)c’\(l:eblgration clutch start | decelgration clutch sta?'t accelgration
' smoothing \' smoothing I I smoothing
| completion completion \I |/complet|on
Smoothing clutch | :I R
complete signal v .
I
Slippage : Slippage
I
I
I

Output of output axis
by slippage smoothing

| I
| I
| I
| I
| I
| I
I
: ]
I
clutch | :
! I
|
I
I
I
|
I
I
I
I

T T a
Acceleration smoothing Acceleration smoothing
completion completion

Deceleration smoothing

completion

Clutch status signal —lJ I—li
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b) Linear acceleration/deceleration system

Input to clutch

Travel value after main !
shaft's differential gear I
|
]
]

Internal clutch status — E

|
OFF b

in-position range in-position range

! OFF by !
ONb smoothing | ON b smoothin ON b
:accelgﬁation clutch start 3 decel%l;ation clutch sta?'t gr?wcgcl%ﬁiar;[gm
'smoothin smoothin I I
:completio% \4 completio% \4\ :/completlon
Smoothing clutch : :I R
complete signal v ‘ | !
! | |
| \ .
! Slippage | i Slippage
w | i
! | l

Output of output axis
by slippage smoothing

completion

Clutch status signal ‘:J I—li

clutch i
I
I 1 ;t
- | i |
1 Acceleration smoothing Acceleration smoothing
! completion completion
| Deceleration smoothing
I
I
I

(e) When "0" is set in the slippage in-position range setting device, when a
clutch is connected/disconnected completely (Remainder slippage=0), the
smoothing clutch complete signal turns on.

(f) Slippage in-position range can be changed at any time.

(g) When the slippage in-position range setting device is not set, the smoothing
clutch complete signal does not turns on.

(h) When the setting value for slippage in-position range setting device is
outside the range, a minor error [5430] of output module will occur at the
time of switching from real mode to virtual mode. In this case, it controls as a
setting value "0".

Besides, the setting value for slippage in-position range is set outside the
range during virtual mode operation, a minor error [6170] of output module
will occur, and it controls as a setting value "0".
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(10) Address mode clutch control system
(a) When a clutch is turned on by the setting value of ON/OFF address setting
device in the address mode/address mode 2, the current value (current
value within 1 virtual axis revolution/current value of virtual axis) of virtual
axis to be used is selected.
1) Current value within 1 virtual axis revolution
..... The ON/OFF control is executed by the current value within 1
virtual axis revolution system.
2) Current value of virtual axis
..... The ON/OFF control is executed by the current value of virtual
axis. When a differential gear is connected to the main shaft, the
ON/OFF control is executed by the current value after the main
shaft's differential gear.

(b) The output module connected to clutch is valid for cam/rotary table
(11) Smoothing clutch complete signal
(a) This device is used to confirm the completion of smoothing processing.

(b) The following devices can be used as the smoothing clutch complete signal.

Name Setting range
Input X0 to X1FFF (Note-)
Output YO to Y1FFF
Internal relay MO to M8191 (Note-2), (Note-3)
Link relay BO to B1FFF
Annunciator FO to F2047
Multiple CPU area device UD\G10000(.'\?01;0_4[;]%lif;)OOOO‘Fp—'] »F

(Note-1): The range of "PXn+4 to PXn+F" cannot be used (fixed at 0) for the input
device (PXn+0 to PXn+F) allocated to the built-in interface in Motion CPU
(D). (n: First input No.)

(Note-2): "M4000 to M4639 and M4800 to M5439" are the dedicated devices of
virtual servo motor axis in the virtual mode.
Unused area of virtual servo motor axis can be used as a user side.

(Note-3): Use these parameters to use the device (M5520 to M5583) allocated to
Q1700CPUN/Q17OHCPU.

(Note-4): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.

(Note-5): Only device of the self CPU can be used.
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7.3 Speed Change Gear
Speed change gear is used to change the rotation speed to output module and travel
value during operation.
The operation of speed change gear and parameters required to use it are shown
below.
7.3.1 Operation

This section describes the operation of speed change gear.

(1) The speed that the input axis speed multiplied by a speed change ratio set in the
speed change ratio setting device is transmitted to output axis.

. . [Speed change ratio]
[Output axis speed] = [Input axis speed] X 10000 [pulse/s]

Speed change gear

(Speed change ratio) |
|
Output axis

Output module

(2) When a speed change ratio changes, the acceleration/deceleration processing is
executed by the smoothing time constant (t) set in the speed change gear

parameters.
\
A
Input axis
> t
I
Speed change 10000 X 200 X 8000
ratio | | Operation | Operation
v »_le_cCycCle ol cCycle
4! ‘ :
! I
| c| pb|
Output axis ! 2 I
A B El F
A
' >t
A Cc E
=D % ==X ==X
N t B 100 | t D 100 | t F 100
Time until it becomes t =% X100 = % X100 = E X100 = 63[%]
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7.3.2 Parameters

The speed change gear parameters are shown in Table 7.3 and the parameters shown
in this table are explained in items (1) to (3) below.

Refer to the help of MT Developer2 for the speed change gear parameter setting
method.

Table 7.3 Speed Change Gear Parameter List

No. Setting Item Default Setting range

Speed change ratio
1 . 10000 0 to 65535
upper limit value

Speed change ratio
2 o 1 0 to 65535
lower limit value

DO to D8191
Speed change ratio
i . WO to W1FFF
3 |setting device —
#0 to #7999

1 word
( : UC\G10000 to UCI\G(10000+p-1) (Note-1)

Smoothing time
4 0 0 to 65535 [ms]
constant

(Note-1): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.

(1) Speed change ratio upper/lower limit value
(a) The validate range (0.00 to 655.35[%]) of speed change ratio set in the
speed change ratio setting device is set.

(b) When the setting value of speed change ratio setting device is greater than
the speed change ratio upper limit value, an operation is executed by a
speed change ratio clamped at the upper limit value.

When the setting value of speed change ratio setting device is smaller than
the speed change ratio lower limit value, an operation is executed by a
speed change ratio clamped at the lower limit value.

Speed change ratio

65535

Speed change ratio
upper limit value

Clamp at speed change ratio upper limit value

2
Operation by setting speed change ratio

Speed change ratio

lower limit value 0 Clamp at speed change ratio lower limit value

(c) The speed change ratio upper/lower limit value is set in the range of 0 to
65535, i.e. 100 times the settings actually made: 0.00 to 655.35%.

(d) Set the speed change ratio upper/lower limit value as formula below.

0 < (Speed change ratio lower limit value) < (Speed change ratio upper limit value) < 65535
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(2) Speed change ratio setting device
(a) The device to set a speed change ratio of speed change gear.

(b) The following devices can be used as the speed change ratio setting

devices.
Name Setting range
Data register DO to D8191 (Nete-!)
Link register WO to W1FEF
Motion register #0 to #7999
Multiple CPU area device UC\G10000 to UC\G(10000+p-1) Note-2)

(Note-1): D800 to D1559 are dedicated devices of virtual servo motor axis,
synchronous encoder axis and output module "cam" in the virtual mode.
Unused areas of virtual servo motor axis and cam axis can be used as a
user device.

(Note-2): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.

(c) The setting range is "Speed change ratio lower limit value" to "Speed change
ratio upper limit value".

(3) Smoothing time constant
This is the time taken to reach 63[%] of the output axis speed.
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7.4 Differential Gear

The differential gear is used for the following purposes;
+ Output module phase is shifted or alignment of operation start position is executed.
* Individual operation separated from the virtual main shaft is executed.

7.4.1 Operation

(1) When the output module phase is shifted or alignment of the operation start
position is executed.
(a) When the input axis clutch is ON.
The differential gear subtracts the auxiliary input shaft travel value from the
input shaft travel value and transmits this to the output axis.

Output axis Input axis Auxiliary input axis
travel value | ~ | travel value | — travel value [pulse]

Virtual main shaft
\ ¥

Clutch
Auxiliary input axis Input axis
Differential gear

Output axis

(b) When the input axis clutch is OFF.
Individual operation is possible using the auxiliary input axis since the

differential gear transmits only the travel value from the auxiliary input axis to
the output axis.

(2) When the differential gear is used to connect to the virtual main shaft.
This is used for operation in which the main shaft is switched or when the same
drive module is used as auxiliary input to control all blocks.

Virtual servo motor/
synchronous encoder

Differential gear |

Output axis /—Virtual main shaft

)= — )

| Input axis|

—
Auxiliary input axis -————»|

Drive
module

Set the different drive modules for virtual main shaft side and auxiliary input axis
side.

7.4.2 Parameters

No parameters need to be set for the differential gear.
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8. OUTPUT MODULE

The command pulse output from drive module is input to output module via the
transmission module.

The travel value of servo motor is controlled by the command pulse from output
module.

There are following four output modules.

The parameters in accordance with that mechanism is set if necessary.

*Roller.................... Section 8.1
* Ball screw............. Section 8.2
* Rotary table.......... Section 8.3
eCam ..o, Section 8.4

(1) Output module types
Output module types are shown below.

Module Details Applications
The speed control is executed
Roller
with the final output (axis).
Roller
The linear position control is | ‘ Ball screw
executed with the final output
Ball screw .
(axis) 7222222
The angle control is executed Rotary table
with the final output (axis).
Rotary table
The electronic cam operation is
executed with the final output U I
(axis). Cam
(Electronic cam)
Cam
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(2) Device range of output module parameters and device data input
The device range and setting method of items set in the indirect setting by
devices among the output module parameters are shown below.

(a) Device range
The number of device words and device range in the indirect setting are
shown below.

Number of .
Module ltem . Device range Remark
device words
Roller Torque limit value setting device 1
Ball screw | Torque limit value setting device 1
Torque limit value setting device 1
Current value within 1 virtual axis
revolution storage device 2
Rotary (Main shaft side)
table
Current value within 1 virtual axis
revolution storage device 2
(Auxiliary input axis side) Device Range
Number of pulses per cam shaft D 0to 8191
. 2
revolution (Nc) W 0 to 1FFF
Cam No. setting device 1 # 0 to 7999
Stroke amount setting device 2 UCI\G | 10000 to (10000+p-1) (Note-1)
Torque limit value setting device 1
Lower stroke limit value storage 2
device
Current value within 1 virtual axis
revolution storage device 2
(Main shaft side)
Cam Current value within 1 virtual axis
revolution storage device 2
(Auxiliary input axis side)
Device Range
X 0 to 1FFF (Note-2)
o Y 0 to 1FFF
Cam/ball screw switching Bit
command device M 0 to 8191
B 0 to 1FFF
F 0 to 2047
UO\G | 10000.0 to (10000+p-1).F (Note-1)

(Note-1): "p" indicates the user setting area points of the Multiple CPU high speed transmission area for
each CPU.

(Note-2): The range of "PXn+4 to PXn+F" cannot be used (fixed at 0) for the input device (PXn+0 to PXn+F)
allocated to the built-in interface in Motion CPU (DI). (n: First input No.) {aDs ¢
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POINT

(1) Be sure to set even-numbered device of the items set as 2-word.
Be sure to set as 32-bit integer type when the data is set in these devices using
the Motion SFC programs.

(2) When a 2-word monitor device is read in the Motion SFC program, read it as
32-bit integer type.

(3) Refer to Chapter 2 of the "Q173D(S)CPU/Q172D(S)CPU Motion controller
Programming Manual (COMMON)" for the user setting area points of the
Multiple CPU high speed transmission area.

(b) Device data input

All indirect setting device data are input as "initial value" at the switching real
mode/virtual mode, thereafter the input control for module is executed during

the virtual mode operation.

The input timing and refresh cycle of setting device are shown below.

Device input timing

Input |Refresh| Real mode . i Refresh
Module Item ) . . During the Virtual
device | device | /Virtual mode . cycle
o mode operation
switching
Roller Torque limit value setting device 0O — 0
. - - Input for every

Ball screw | Torque limit value setting device 0 — 0 operation cycle. (N0t _
Torque limit value setting device 0O — 0
Current value within 1 virtual axis
revolution storage device _ o _

Rotary table |(Main shaft side) Operation
Current value within 1 virtual axis - cycle (Note)
revolution storage device _ o _

(Auxiliary input axis side)

Number of pulses per cam shaft

revolution (Nc) CERK © B © B
Input for every

Cam No. setting device O — O operation cycle. Note)
However, the cam No.
and stroke amount B

Stroke amount setting device O — O switching position pass
point are valid.

Torque limit value setting device O — O Input fér every (Note)
operation cycle.

Cam Lower stroke limit value storage
device - © -

Current value within 1 virtual axis
revolution storage device - o) - Operation
(Main shaft side) - cycle (Note)
Current value within 1 virtual axis
revolution storage device — o —
(Auxiliary input axis side)
Cam/ball screw switching Input for every
O — @) (Note) —

command device

operation cycle.
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1

REMARK

(Note): The operation cycle is set in the "operation cycle setting" of system basic
setting.

Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller Programming
Manual (COMMON)" for details.
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8.1 Rollers

8.1.1 Operation

The rollers are used in the following cases.
* The machine connected to the servo motor is operated continuously.
* The system which does not need position control.

(It is used when the speed control (cycle speed/number of rotations) mainly is
controlled without the current value and position data.)

This section describes the roller operation and parameters required to use a roller.

(1) Operation
(a) The roller is controlled with the speed that the speed/travel value of drive

module multiplied by a gear ratio/speed change ratio of transmission module,
and it rotates for the travel value.

Roller speed = (Drive module speed [pulse/s]) X (Gear ratio) X (Speed change ratio) [pulse/s]

Number of roller
revolution

= (Drive module travel value [pulse]) x (Gear ratio) x (Speed change ratio) [pulse]

The speed/travel value of drive module transmitted to the roller is
commanded to the servo amplifier.

Drive module
f /— Gear(Gear ratio)
=

i

Speed change gear
(Speed change ratio)

(b) When a clutch is used, the roller is controlled at clutch ON.
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(2) Control details
(a) The roller has no current value.
However, when it switches from the virtual mode to real mode, it reaches the
current value corresponding to the position moved in the virtual mode.
« The current value is a ring address within the range of -2147483648 (-231)
to 2147483647 (231-1) [pulse].

L

Current value

(b) Backlash compensation processing is continued with the settings value of
fixed parameters even if it switches the real mode/virtual mode.

(c) The roller cycle speed can be monitored using MT Developer2 and the roller
cycle speed storage register.
Refer to Section 8.1.2 for the calculation formula of roller cycle speed, and
refer to Section 4.2.1 for details of the roller cycle speed storage register.

8.1.2 Parameter list

The roller parameters are shown in Table 8.1 and the parameters shown in this table
are explained in items (1) to (6) below.
Refer to the help of MT Developer2 for the roller parameter setting method.

Table 8.1 Roller Parameter List

No. Setting item Default Setting range
Q173DSCPU/Q173DCPU(-S1): 1 to 32
1 | Output axis No. 0 Q172DSCPU :1to 16
Q172DCPU(-S1) :1to 8
2 | Output unit mm mm inch
) 0.1 to 214748364.7 0.00001 to
3 | Roller diameter (L) 0 [um] 21474.83647 [inch]

Number of pul I
g | mber ol PUISes perroter 0 1t 2147483647 [pulse]
revolution (NL)

5 | Permissible droop pulse value | 6553500 1 to 1073741824 [pulse]
0.01 to 6000000.00 | 0.001 to 600000.000
6 |Speed limit value (VL) 0 0 OP% 10 BUR
[mm/min] [inch/min]

Torque limit value setting '
— -(300[%]) / word d D, W, # UOI\G
7 | device (1 word) (300[%]) / word device (D, W, #, )

8 |Comment None 32 characters

(1) Output unit
(a) This device is used to set the unit ((mm]/[inch]) of roller.

(b) The unit (unit in the fixed parameter) for the axis which execute the roller
setting in the real mode is permissible to use the any of [mm], [inch],
[degree] and [pulse].

8-6
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(2) Roller diameter (L)/Number of pulses per roller revolution (NL)

(a) The roller diameter connected to servo motor and the number of pulses per
roller revolution are displayed.

Number of R‘ulses per roller
revolution (NL)

Roller diameter (L)

(b) The roller cycle speed is calculated by the roller diameter and number of
pulses per roller revolution as the formula below.
1) Unit : [mm]

Number of inputj 7T XL
X

[Roller cycle speed] = [pulses per minute

[mm/min] L :[mm]

2) Unit : [inch]

Number of input TxXL . .
[Roller cycle speed] = pulses per minute X N [inch/min] L :[inch]

The value calculated by calculations 1) and 2) is stored with an integer
value in the roller cycle speed storage register.

Output unit Roller cycle speed storage register
mm Calculated value X 100
inch Calculated value X 1000

(3) Permissible droop pulse value

(a) This device is used to set the permissible droop pulse value of deviation
counter.

(b) The deviation counter value is continually checked, and if it becomes larger
than the permissible droop pulse value, the error detection signal
(M2407+20n) turns on.

However, since the roller axis operation continues, execute the error
processing by user side.

(4) Speed control limit (VL)
(a) This device is used to set the maximum speed of roller axis.

(b) Set the speed limit value within the following range.

VL X NL VL : [mm/min] or [inch/min]
1 < —— < 2147483647[pulse/s]

B0 X7t X L L : [mm] or [inch]
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(c) When the roller axis speed exceeds the speed limit value, the error detection
signal (M2407+20n) turns on.
However, the roller axis speed is not clamped.

Even if the speed limit value is exceeded,
\Y / it controls with the setting speed.

Speed limit value

(5) Torque limit value setting device (1 word)
(a) This device is used to set the torque limit value of roller axis.
When the device is set, the torque control is executed with the preset device
value.
In the virtual mode, the torque limit setting is always valid.
If the device is not set, the torque limit is set at 300[%].

(b) The following devices can be set as the torque limit setting device.

Name Setting range
Data register DO to D8191 (Nete-!)
Link register WO to W1FFF
Motion register #0 to #7999
Multiple CPU area device UC\G10000 to UC\G(10000+p-1) (Note-2)

(Note-1): D800 to D1559 are dedicated devices of virtual servo motor axis,
synchronous encoder axis and output module "cam" in the virtual mode.
Unused areas of virtual servo motor axis and cam axis can be used as a
user device.

(Note-2): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.

(c) The setting range for torque limit value is 1 to 1000[%].

(6) Comment
(a) This device is used to create a comment such as purpose of roller axis.
Made comment can be displayed at monitoring using MT Developer?2.

(b) Comments up to 32 characters long can be created.

POINT

(1) "Roller diameter" or "number of pulses per roller revolution" set in the roller
parameter is used for only the cycle speed monitor of servo motor, and it is not
related to the rotation speed/travel value of servo motor.

(2) The roller cycle speed monitor device is the same for the "feed current value"
in the real mode. Therefore, the position address (current value) of roller axis
cannot be monitored in the virtual mode.

When it switches from the virtual mode to real mode, the certain value is
stored in the position address (current value). The value at this time is an
unfixed value.
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8.2 Ball Screw

8.2.1 Operation

The ball screw is used to make a machine connected to servo motor operate linearly.
This section describes the ball screw operation and parameters required to use ball
Screws.

(1) Operation
(a) The ball screw is controlled with the speed that the speed/travel value of
drive module multiplied by a gear ratio of transmission module, and the
travel value is output.

(Ball screw speed) = (Drive module speed [pulse/s]) x (Gear ratio) [pulse/s]

(Ball screw travel value) = (Drive module travel value [pulse]) x (Gear ratio) [pulse]

The speed/travel value of drive module transmitted to the ball screw is
commanded to the servo amplifier.

Drive module
f ’/7 Gear(Gear ratio)

(b) When a clutch is used, the ball screw is controlled at clutch ON.

(2) Control details
(a) Feed current value is continued, even if it switches from the real mode to
virtual mode/from the virtual mode to real mode.

(b) Backlash compensation processing is continued with the settings value of
fixed parameters, even if it switches the real/virtual mode.
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8.2.2 Parameter list

The ball screw parameters are shown in Table 8.2 and the parameters shown in this
table are explained in items (1) to (7) below.
Refer to the help of MT Developer2 for the ball screw parameter setting method.

Table 8.2 Ball Screw Parameter List

No. Setting ltem Default Setting range
Q173DSCPU/Q173DCPU(-S1): 1 to 32
1 | Output axis No. 0 Q172DSCPU :1t0 16
Q172DCPU(-81) :1to 8
2 [ Output unit mm mm | inch
3 [Ball screw pith (P)
Number of oul ball Must be not set.
4 ambero pu. S6s perba It is controlled with the fixed parameter.
screw revolution (NP)
5 | Permissible droop pulse value 6553500 1 to 1073741824 [pulse]
6 [ Upper stroke limit value 214748364.7 | -214748364.8 to -21474.83648 to
Lower stroke limit value 0 214748364.7 [um] | 21474.83647 [inch]
. 0.01 to 6000000.00 |0.001 to 600000.000
8 | Speed limit value (VL) 0 . ) .
[mm/min] [inch/min]
Torque limit value setting )
9 ) — -(300[%]) / word device (D, W, #, UCI\G)
device (1 word)
10 [Comment None 32 characters
(1) Output unit

(a) This device is used to set the unit ((mm]/[inch]) of ball screw.

(b) Set the same unit as used in the real mode (unit in the fixed parameters) for

the ball screw unit.

If the ball screw unit differs unit in the real mode, a mode switching error will
occur at the switching from real mode to virtual mode.
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(2) Ball screw pitch(P)/Number of pulses per ball screw revolution(NP)
(a) The ball screw pitch connected to the servo motor and number of pulses per
ball screw revolution are displayed.

>

L ]

Ball screw
rA

%Y,

(%
Number of pulses per ball J—LBaII screw pitch (P)
screw revolution (Np)

(b) The travel value per pulse is calculated by the ball screw pitch and number
of pulses per ball screw revolution as the formula below.

[Travel value per pulse] =

Np

POINT

"Ball screw pitch" or "number of pulses per ball screw revolution" is used for only
the cycle speed monitor of servo motor, and it is not related to the rotation
speed/travel value of servo motor.

(3) Permissible droop pulse value
(a) This device is used to set the permissible droop pulse value of deviation
counter.

(b) The deviation counter value is continually checked, and if it becomes larger
than the permissible droop pulse value, the error detection signal
(M2407+20n) turns on.

However, since the ball screw axis operation continues, execute the error
processing by user side.

(4) Upper/lower stroke limit value
(a) This device is used to set the stroke range in the virtual mode.

(b) When it exceeds the stroke range during operation, the error detection signal
(M2407+20n) turns on.
However, a stop processing of ball screw axis is not executed.

(5) Speed limit value (VL)
(a) This device is used to set the maximum speed of ball screw axis.

(b) Set the speed limit value within the following range.

1) Unit : [mm]
VL x 10% X Np
1< < 2147483647 [pulse/s]
60 X P
2) Unit : [inch]
VL x 10% X Np
1< < 2147483647 [pulse/s]
60 X P

8-11
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(c) When the ball screw axis speed exceeds the speed limit value, the error
detection signal (M2407+20n) turns on.
However, the ball screw axis speed is not clamped.

Even if the speed limit value is exceeded,
V] / it controls with the setting speed.

Speed limit value

(6) Torque limit value setting device (1 word)
(a) This device is used to set the torque limit value of ball screw axis.
When the device is set, the torque control is executed with the preset device
value.
In the virtual mode, the torque limit setting is always valid.
If the device is not set, the torque limit is set at 300[%].

(b) The following devices can be set as the torque limit value setting device.

Name Setting range
Data register DO to D8191 (Nete-!)
Link register WO to W1FFF
Motion register #0 to #7999
Multiple CPU area device UC\G10000 to UC\G(10000+p-1) (Note-2)

(Note-1): D800 to D1559 are dedicated devices of virtual servo motor axis,
synchronous encoder axis and output module "Cam" in the virtual mode.
Unused areas of virtual servo motor axis and cam axis can be used as a
user device.

(Note-2): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.

(c) The setting range for the torque limit value is 1 to 1000[%].
(7) Comment

(a) This device is used to create a comment such as purpose of ball screw axis.
Made comment can be displayed at monitoring using MT Developer?2.

(b) Comments up to 32 characters long can be created.
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8.3 Rotary Tables

8.3.1 Operation

The rotary table is used to make a machine connected to the servo motor gyrate.
This section describes the rotary table operation and parameters required to use rotary
table.

(1) Operation
(a) The rotary table is controlled with the speed that the speed/travel value of
drive module multiplied by a gear ratio of transmission module, and the
travel value is output.

(Rotary table speed) = (Drive module speed) [pulse/s]  x (Gear ratio) [pulse/s]

(Rotary table travel value) =(Drive module travel value) [pulse] x (Gear ratio) [pulse]

The speed/travel value of drive module transmitted to the rotary table is
commanded to the servo amplifier.

Drive module
f /— Gear(Gear ratio)

[ -

(b) When a clutch is used, the rotary table is controlled at clutch ON.

(2) Control details
(a) Feed current value is continued, even if it switches from the real mode to
virtual mode/from the virtual mode to real mode.

(b) Backlash compensation processing is continued with the settings value of
fixed parameters, even if it switches the real mode/virtual mode.
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8.3.2 Parameter list

The rotary table parameters are shown in Table 8.3 and the parameters shown in this
table are explained in items (1) to (8) below.
Refer to the help of MT Developer2 for the rotary table parameter setting method.

Table 8.3 Rotary Table Parameter List

No. Setting ltem Default Setting range

Q173DSCPU/Q173DCPU(-S1): 1 to 32

1 | Output axis No. 0 Q172DSCPU :1to 16
Q172DCPU(-S1) :1to 8

5 Number of pulses per rotary Must be not set.

table revolution (ND) It is controlled with the fixed parameter.

3 | Permissible droop pulse value | 6553500 1 to 1073741824 [pulse]

4 | Upper stroke limit value 0 0 to 359.99999 [degree]

5 | Lower stroke limit value 0 0 to 359.99999 [degree]

6 | Speed limit value (VL) 0 0.001 to 2147483.647 [degree/min] (Note-1)

Torque limit value setting .
7 ) — -(300[%]) / word device (D, W, #, UCI\G)
device (1 word)

8 |Comment None 32 characters

Current value within 1 virtual
9 |axis revolution storage device — - / word device (D, W, #, UCI\G)
(Main shaft side) (2 words)

Current value within 1 virtual

axis revolution storage device )
10 o o — - / word device (D, W, #, UCI\G)
(Auxiliary input axis side)
(2 words)

(Note-1): When the "speed control 10 X multiplied speed setting for degree axis" is set to "valid",

the setting range is 0.01 to 21474836.47[degree/min].

(1) Number of pulses per rotary table revolution (ND)
(a) The number of pulses per rotary table connected to the servo motor
revolution is displayed.

Number of pulses per rotary table revolution (ND)

Displayed items Displayed range

Must be not set.
It is controlled with the fixed parameter.
360[degree]
AL [degree]

Number of pulses per
rotary table revolution ND = AP[pulse] x

ND
(No) AP : Number of pulsesl| value per revolution of fixed parameter

AL : Travel value per revolution of fixed parameter
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(b) The travel value per pulse is calculated from the number of pulses per rotary
table revolution in accordance with the following formula:

360
[Travel value per pulse] = N [degree]
D

POINT |
"Number of pulses per rotary table revolution" is used for only the cycle speed
monitor of servo motor, and it is not related to the rotation speed/travel value of
servo motor.

(2) Permissible droop pulse value

(a) This device is used to set the permissible droop pulse value of deviation
counter.

(b) The deviation counter value is continually checked, and if it becomes larger
than the permissible droop pulse value, the error detection signal
(M2407+20n) turns on.

However, since the rotary table axis operation continues, execute the error
processing by user side.

(3) Upper/lower stroke limit value
(a) This device is used to set the stroke range in the virtual mode.
The upper/lower stroke limit setting determines whether the stroke limit is
valid or not. If the upper stroke limit value is equal to the lower stroke limit
value, the stroke limit is invalid.

(b) When it exceeds the stroke range during operation, the error detection signal
(M2407+20n) turns on.
However, a stop processing of rotary table axis is not executed.

(4) Speed limit value (VL)
(a) This device is used to set the maximum speed of rotary table axis.

(b) Set the speed limit value within the following range.

VL x 10° X Np
1< < 2147483647[pulse/s]
60 x 360 x 10°

(c) When the rotary table axis speed exceeds the speed limit value, the error
detection signal (M2407+20n) turns on.
However, the rotary table axis speed is not clamped.

Even if the speed limit value is exceeded,
/ it controls with the setting speed.

****************************** Speed limit value

<
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(5) Torque limit value setting device (1 word)
(a) This device is used to set the torque limit value of rotary table axis.
When the device is set, the torque control is executed with the preset device
value.
In the virtual mode, the torque limit setting is always valid.
If the device is not set, the torque limit is set at 300[%].

(b) The following devices can be set as the torque limit value setting device.

Name Setting range
Data register DO to D8191 (Nete-1)
Link register WO to W1FFF
Motion register #0 to #7999
Multiple CPU area device UC\G10000 to UC\G(10000+p-1) (Note-2)

(Note-1): D800 to D1559 are dedicated devices of virtual servo motor axis,
synchronous encoder axis and output module "Cam" in the virtual mode.
Unused areas of virtual servo motor axis and cam axis can be used as a
user device.

(Note-2): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.

c) The setting range for torque limit value is 1 to 1000[%].
(c) grang q [%]

(6) Comment
(a) This device is used to create a comment such as purpose of rotary table
axis.
Made comment can be displayed at monitoring using MT Developer2.

(b) Comments up to 32 characters long can be created.

(7) Current value within 1 virtual axis revolution storage device
(Main shaft side) (2 words)
This parameter is set when the address mode clutch is set at the rotary table
main shaft side.

Drive module Current value within 1 virtual axis revolution
f Gear(Gear ratio) = (Drive module travel value x gear) %Nbp
— ¥ (% : Remainder operator)

p]
|y

. ‘—| (No-1) - - -
a - . pulse
U ” Current value within 1 virtual
axis revolution M
«

Address mode clutch 0 0 0 0

---------------------- 1 The reference position (0) for the current value within

1 virtual axis revolution is set with the address clutch
reference setting command (M3213+20n).

<«— Rotary table

(a) The current value within 1 virtual axis revolution of rotary table main shaft
side is stored in the preset device.
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(b) The following devices can be set as the current value within 1 virtual axis
revolution storage device.

Name Setting range N°te-1)
Data register DO to D8191 (Note-2)
Link register WO to W1FFF
Motion register #0 to #7999
Multiple CPU area device UD\G1OO?'\?01:80- 3L)J|(:'|\ll?eg)0000+p-1)

(Note-1): Set an even number at the first device.

(Note-2): D800 to D1559 are dedicated devices of virtual servo motor axis,
synchronous encoder axis and output module "Cam" in the virtual mode.
Unused areas of virtual servo motor axis and cam axis can be used as a
user device.

(Note-3): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.

(Note-4): Only device of the self-CPU can be used.

(c) The current value within 1 virtual axis revolution is the range of 0 to (ND-1)
[pulse].
(ND: Number of pulses per rotary table revolution)

(d) The address mode clutch is turned on/off with the specified address of the
current value within 1 virtual axis revolution range of 0 to (ND-1) [pulse].
Therefore, set the address value within the range of 0 to (ND-1) [pulse] in the
clutch ON/OFF address setting device.

(e) The current value within 1 virtual axis revolution reference position "0" is set
by turning the address clutch reference setting command (M3213+20n) on
and switching to the virtual mode.

The current values within 1 virtual axis revolution for both the main shaft and

the auxiliary input axis is set to "0" at this time.

If the address clutch reference setting command (M3213+20n) is turned off

and it switches to the virtual mode, the following processing is executed

depending on the drive module.

« If the drive module is a virtual servo motor or an incremental synchronous
encoder, operation will be continued from the current value within 1 virtual
axis revolution for the main shaft and auxiliary input axis in the previous
virtual mode.

« If the drive module is an absolute synchronous encoder, operation will be
continued from the current value within 1 virtual axis revolution for the main
shaft and auxiliary input axis calculated from the current value of
synchronous encoder.
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(f) An example of an address mode clutch operation is shown below.

‘ Operation example ‘

9 Set the clutch ON/OFF in this current value

(Current value within 1 virtual axis revolution).

1 axis
Number of pulses per revolution : 20000[pulse]

Virtual servo motor current value
(Synchronous encoder)

0

Current value within 1 virtual _—— 1 —1 —1 _—

axis revolution 0 10000 O 10000 9
20000 L
Set the clutch status
(Clutch ON address =0 ! ! ! ! ! ,I_
Clutch OFF address = 10000 | | | | | |
' 1135999999 [degree]
] T

Output axis current value

Current value within 1 output
axis revolution

(8) Current value within 1 virtual axis revolution storage device
(Auxiliary input axis side) (2 words)
This parameter is set when the address mode clutch is set at the rotary table
auxiliary input axis side.

/— Drive module

AY

ag

Current value within 1 virtual
axis revolution

(a) By setting the current value within 1 virtual axis revolution of rotary table
auxiliary input axis side for the current value within 1 virtual axis revolution is
stored in the preset device.

Current value within 1 Drive module travel Gear ratio

virtual axis revolution of = value of auxiliary input Number of pulses per rotary table revolution

auxiliary input axis side axis side

(Note): Current value within 1 virtual axis revolution of auxiliary input axis side is updated regardless of clutch ON/OFF.

8-18
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(b) The following devices can be set as the current value within 1 virtual axis
revolution storage device.

Name Setting range N°te-1)
Data register DO to D8191 (Note-2)
Link register WO to W1FFF
Motion register #0 to #7999
Multiple CPU area device UD\G1OO?'\?01:80- 3L)J|(:'|\ll?eg)0000+p-1)

(Note-1): Set an even number at the first device.

(Note-2): D800 to D1559 are dedicated devices of virtual servo motor axis,
synchronous encoder axis and output module "Cam" in the virtual mode.
Unused areas of virtual servo motor axis and cam axis can be used as a
user device.

(Note-3): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.

(Note-4): Only device of the self CPU can be used.

(c) The current value within 1 virtual axis revolution is the range of 0 to (ND-1)
[pulse].
(ND: Number of pulses per rotary table revolution)

(d) The address mode clutch is turned on/off with the specified address of the
current value within 1 virtual axis revolution range of 0 to (ND-1) [pulse].
Therefore, set the address value within the range of 0 to (ND-1) [pulse] in the
clutch ON/OFF address setting device.

(e) The current value within 1 virtual axis revolution reference position "0" is set
by turning the address clutch reference setting command (M3213+20n) on
and switching to the virtual mode.

The current values within 1 virtual axis revolution for both the main shaft and

the auxiliary input axis is set to "0" at this time.

If the address clutch reference setting command (M3213+20n) is turned off

and it switches to the virtual mode, the following processing is executed

depending on the drive module.

« If the drive module is a virtual servo motor or an incremental synchronous
encoder, operation will be continued from the current value within 1 virtual
axis revolution for the main shaft and auxiliary input axis in the previous
virtual mode.

« If the drive module is an absolute synchronous encoder, operation will be
continued from the current value within 1 virtual axis revolution for the main
shaft and auxiliary input axis calculated from the current value of
synchronous encoder.
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(f) An example of an address mode clutch operation is shown below.

| Operation example |

| Main shaft side clutch OFF |

sl

Set the clutch ON/OFF
in this current value.

(Current value within 1
virtual axis revolution)

1 axis
Number of pulses per revolution : 20000[pulse]

Virtual servo motor current value
of auxiliary input axis side
(Synchronous encoder)

10
|
Current value within 1 virtual 1 1 —1 —
axis revolution of auxiliary input 0 10000 O 10000 O
I
]
I
|

axis side 20000 !
|

Set the clutch status | | |
I I

[

]

i

: I 1
359.99999 [degree]
]

,\_'\l\_

(Clutch ON address =0
Clutch OFF address = 10000

Output axis current value

Current value within 1 output
axis revolution

(Note): The rotation of output axis is reversed by differential gear.

POINT

When the number of pulses per virtual axis revolution is not an integer value, a
virtual axis revolution may not become a rotary table revolution.
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8.4 Cam

Cam is used to make a machine connected to the servo motor operate according to

the preset cam pattern.

(1) For axes at which the cam is set as the output module, the same operation as a
cam is executed using a ball screw as shown in the example below.

Same operation

Upper dead point

. Moving part
Pulse generator _ Reduction

} gear

Stroke amount Servo Stroke amount
amplifier

Lower dead point

U
dead point

Q61P |QO3UD| Q173D| QX41 [ QX41 |Q172D
CPU | CPU LX

(2) The following two types data required to use a cam.

* Settings item at cam data creation.
It is set at cam data (cam curve) creation using the MT Developer2.
(Refer to Section 8.4.2)

» Cam parameters
These are the parameters used to set to cam in the output module at
mechanical system program creation.
(Refer to Section 8.4.3)
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8.4.1 Operation
This section describes the cam operation.

(1) Procedure for switching from the real mode to virtual mode
Set the devices by the following procedure using the Motion SFC program at the
switching from real mode to virtual mode.
(a) Set the following details.
+ Set the cam No. and stroke amount in the "cam No. setting device" and
"stroke amount setting device" set in each cam shaft parameters.
* Turn the cam reference position setting command (M3214+20n) on/off as
required.
(Refer to Section 4.1.2 (4))
l
(b) Execute the real mode/virtual mode switching request.
(M2043: OFF — ON)
l
(c) Start operation based on the cam pattern, stroke amount and cam reference
setting command set in each cam shaft.

(2) Processing at the switching from the real mode to virtual mode
The current value within 1 cam shaft revolution is indexed based on the cam
reference position setting command (M3214+20n), feed current value, lower
stroke limit value, stroke amount and cam No. (cam pattern) at the switching from
real mode to virtual mode.

(3) Operation
A value calculated by the stroke ratio of cam data table based on the current
value within 1 cam shaft revolution is output.

[Feed current value] = [Lower stroke limit value] + [Stroke amount] x [Stroke ratio]

The current value within 1 cam shaft revolution is set by the travel value that the
travel value of drive module multiplied by a gear ratio of transmission module.
Number of pulses per stroke amount is controlled based on the travel value per
pulse set in the fixed parameter in the real mode.

(4) Switching the stroke amount and cam No. during operation
(a) The cam stroke amount and execute cam No. can be changed using the
Motion SFC program during cam operation.

(b) The stroke amount and cam No. are changed by the address set in the
"stroke amount, cam No. change point" at the creating cam data.
When the "stroke amount, cam No. change point" is passed, the stroke
amount/cam No. is changed based on the value of the stroke amount setting
device and cam No. setting device set in the cam parameters.
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< Example > Switching between cam No.1 and No.2, and switching timing
between stroke amount 11 and 12 when the stroke amount/cam
No. change point is set as "0".

Current value within 1 cam
shaft revolution [pulse]

Nc : Number of pulses within  Nc-1, 0 Nc-1,0 Nc-1, 0
1 cam shaft revolution

Cam No. setting device
value 9 1 >< 2

Stroke amount setting
device

Execute cam No. 1 >< 2

]
I
I
I
I
I
I
I
L
I
I
I
L
I
I
I
1
I
I
:
I
Execute stroke amount I >< l2

(c) Error causes at the changing stroke amount/cam No. during operation
1) The cam No. and stroke amount are always input at the switching from
real mode to virtual mode and in the virtual mode.

A relative check is executed at the time of input. An error occurs in the

following cases, the error detection signal (M2407+20n) turns on and the

error code is stored in the minor error code storage register.

» The stroke amount is outside the range of 1 to 2147483647 (231-1).
"Lower stroke limit value + Stroke amount" < "2147483647 (231-1)" is
not satisfied in the two-way cam mode.

* The control mode of cam No. is not same.

2) Processing for the cam No./stroke amount error

« If the error occurs at switching from the real mode to virtual mode, it
does not switch to the virtual mode.

« If the error occurs at reaching the preset "stroke amount, cam No.
change point" (during cam operation), operation continues without
switching to the preset stroke amount/cam No.

Reset the error detection signal and minor error code storage register
by the error reset command (M3207+20n).

3) Processing for the error
a) If the error occurs at switching from the real mode to virtual mode,

correct by the following procedure.

* Turn the real mode/virtual mode switching request flag (M2043) off.

» Correct the cam No. and stroke amount.

* Turn the real mode/virtual mode switching request flag on, and switch

to virtual mode.

b) If the error occurs during cam operation, correct the cam No. and

stroke amount.

8-23
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(5) Control details

(a) The cam feed current value is continued at switching from the real mode to
virtual mode/from the virtual mode to real mode.

(b) Backlash compensation processing is continued with the settings value of
fixed parameters, even if switches the real mode/virtual mode.

(c) Upper/lower stroke limit value and speed limit value are not checked.

(6) Control change
The current value within 1 cam shaft revolution can be changed to optional value
for the cam as the control change during the virtual mode operation.
Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller (SV13/SV22)
Programming Manual (Motion SFC)" for details of current value change.

Motion SFC program for which executes the current value change (CHGA-C) is
shown below.

Current value change CHGA-C

( Current value change )

S10 Wait until PX000, real mode/virtual mode
| PX000*M2043*M2044*IM2001 ‘ switching request and switching status
turn on, and axis 1 start accept flag turn off.

K10
«——Current value within 1 cam shaft revolution
CHC_;A'C change control
Axis 1, 1000pulse | < AXiS USEd ..o, Axis 1
* Current value to be changed ... 1000[pulse]

G20
| IPX000*1M2001 |

( END )

(Note): Example of the above Motion SFC program is started using the automatic start or sequence program.

Wait until PX000 and axis 1 start accept flag
turn off.

[Operation]

Stroke

is changed so that the motor may not rotate even

_____ I " This stroke amount of lower stroke limit value
_____________________ if the current value is changed.

I

T e ]
1000 Change Current value within 1 cam shaft revolution
Current value within 1 cam shaft revolution after the change

8-24
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(7) Program example
[Switching real mode/virtual mode]
Motion SFC program for switching real mode/virtual mode is shown below.

Switching real mode/virtual mode example

Switching
real mode/virtual mode

G10
* * PX000 turn on, and real mode/virtual mode

| PX000*IM2043*IM2044 | switching request and switching status turn off.
F10 |

D2000=K1 [«—— Cam No. setting device set

D2002L=K50000 [«—— Stroke amount setting device set

SET M3214 [«—— Cam reference position setting command set
SET M2043 [+— Real mode/virtual mode switching request ON

( END )

(Note): Example of the above Motion SFC program is started using the automatic start or sequence program.

[Switching cam No./stroke amount during operation]
Motion SFC program for switching cam No. or stroke amount is shown below.

Cam data value setting example

( Cam data value setting )

G10 |
| PX001 | Cam data value setting condition PX001
turn on.
F10 ‘
D2000=K1 «—— Cam No. setting device set
D2002L=K60000 «—— Stroke amount setting device set

|
( END )

(Note): Example of the above Motion SFC program is started using the automatic start or sequence program.
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8.4.2 Settings items at cam data creating

This section describes the setting items at cam data creating using MT Developer2.

Table 8.4 Table of Settings Items at cam Data Creating

No. Setting item Default Setting range
Cam No. — Refer to (1)
2 |[Resolution 256 256, 512, 1024, 2048
Stroke amount/ .
3 . 0 0 to (resolution-1)
Cam No. change point
. * Two-way cam mode
4 | Operation mode Two-way cam mode
* Feed cam mode
5 |Cam data table 0 0 to 32767
(1) Cam No.

This device is used to set the number allocated in created cam data.

The number of cam data is set "1 to 64" for each machine.

A cam No. is used with the number which offset value attached by the machine
name sequence registered on mechanical system editing screen in the
mechanical system program.

Machine name sequence Setting cam No.
1 1to 64
2 101 to 164
3 201 to 264
4 301 to 364

(2) Resolution
(a) This device is used to set the number of index divisions in one cam cycle.

(b) The following conditions need to be satisfied in order to output the all point
data of resolution correctly.
* Number of pulses per cam revolution (Nc) > Resolution
* Time required per cam revolution > Operation cycle x Resolution

(3) Stroke amount/cam No. change point
(a) This device is used to set a position at which the stroke amount/cam No. is
switched during operation.

(b) When the set switching position [range: 0 to (resolution -1)] is reached, if the
stroke amount/cam No. is normal, it is switched to the setting stroke amount
and cam No.
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(4) Operation mode
(a) This device is used to set the two-way cam mode/feed cam mode.
1) Two-way cam mode ....... A two-way operation is repeated between the
lower stroke limit value (lower dead point) and
the range set in the stroke amount.

Stroke amount

v

—>

Lower stroke limit value
(Lower dead point)

Cam pattern Operation example

32767 3 Output value 4
(Address)
Stroke amount
0 Lower stroke
0 ) limit value 3
« 1 cycle ,| Resolution-1 Stroke amount
(1 cam shaft revolution) > t
Lower stroke
limit value
VI
2) Feed cam mode ............. With the lower stroke limit value (lower dead

point) as the operation start position,
positioning is executed by feeding one stroke
amount per cycle in a fixed direction.

Stroke amount

—_ —_— —_
, Current
1 cycle 1 cycle 1 cycle value
Lower stroke limit value
(Lower dead point)
Cam pattern | Operation example
Output value
(Address) ¢ '
1
Stroke S '
amount I I 1
| | 1
0 vl | | |
0 Resolution-1 T
1 cycle esolution- Stroke 1 | | ! 1
amount 1 I I I 1
1 1 1 > t

Lowerstroke | 1cycle | 1cycle | 1cycle |

limit value 3 1 [ 0 gl

v | | | | | |

/\u L/ \Ul L/ \ Lt
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1

(56) Cam data table

(a) This device is used to set each point stroke ratio (when the stroke amount is
divided into 32767 divisions) in the set resolution.

Output value
(Address)

32767

Stroke
amount

Cam curve

Lower stroke
limit value )
(Lower dead Stroke ratio
point)

© o0 "t

1 cycle

(b) The cam data table is automatically created by creating the cam curve using
MT Developer2.

The cam curves which can be used in the Motion CPU are shown in Section
8.4.4.
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________________________________________________________________________________________________________________________________|]
8.4.3 Parameter list
The cam parameters are shown in Table 8.5 and the parameters No.2 to No.12 shown
in this table are explained in items (1) to (11) below.

Refer to the help of MT Developer2 for the cam parameter setting method.

Table 8.5 Cam Parameter List

No. Setting item Default value Setting range
Q173DSCPU/Q173DCPU(-S1): 1 to 32
1 | Output axis No. 0 Q172DSCPU :1t0 16
Q172DCPU(-81) :1to 8
5 Number of pulses per cam shaft revolution 0 1 to 1073741824 [pulsel/
(Nc) (2 words) Word device (D, W, #, UO\G)@&=X
3 _[Cam No. setting device (1 word) — Word device (D, W, #, UC\G)
4 | Permissible droop pulse value 6553500 1 to 1073741824 [pulse]
5 | Output unit mm mm | inch degree &X pulse
6 | Stroke amount setting device (2 words) — Word device (D, W, #, UC\G)
7 | Torque limit value setting device (1 word) — -(300[%]) / word device (D, W, #, UCI\G)
8 [Comment None 32 characters
Lower stroke limit value storage device .
9 — - / word device (D, W, #, UCI\G)
(2 words)
Current value within 1 virtual axis revolution
10 |storage device — - / word device (D, W, #, UCI\G)

(Main shaft side, 2 words)

Current value within 1 virtual axis revolution
11 | storage device — - / word device (D, W, #, UCI\G)
(Auxiliary input axis side, 2 words)

12 | Cam/ball screw switching command device — - / bit device Note-1)

(Note-1): The devices set in other parameter cannot be used.

(1) Number of pulses per cam shaft revolution (Nc) (2 word)
(a) The number of pulses required to rotate the cam one cycle is set.

Number of pulses per cam
shaft revolution (Nc)

(b) The setting for the number of pulses per cam shaft revolution is not related
to the travel value per pulse (fixed parameter setting).

(c) Set cam reference position after setting the number of pulses per cam shaft
revolution. If not setting, the positioning is executed at the position before
change.
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(d) The following devices can be set as the number of pulses per cam shaft
revolution. CEEK

Name Setting range Note-1)
Data register DO to D8191 (Note-2)
Link register WO to W1FFF
Motion register #0 to #7999
Multiple CPU area device UC\G10000 to UCI\G(10000+p-1) (Note-3)

(Note-1): Set an even number at the first device.

(Note-2): D800 to D1559 are dedicated devices of virtual servo motor axis,
synchronous encoder axis and output module "Cam" in the virtual mode.
Unused areas of virtual servo motor axis and cam axis can be used as a
user device.

(Note-3): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.

(2) Cam No. setting device (1 word)
(a) This device is used to set the device that sets in the Motion SFC program by
which the cam No. to control.

(b) The following devices can be set as the cam No. setting device.

Name Setting range
Data register DO to D8191 (Nete-1)
Link register WO to W1FFF
Motion register #0 to #7999
Multiple CPU area device UC\G10000 to UCI\G(10000+p-1) (Note-2)

(Note-1): D800 to D1559 are dedicated devices of virtual servo motor axis,
synchronous encoder axis and output module "Cam" in the virtual mode.
Unused areas of virtual servo motor axis and cam axis can be used as a
user device.

(Note-2): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.

(c) When the cam No. setting device value is changed during operation, it
changes to the cam No. changed in the "stroke amount/cam No. switching
position" set at the cam creating.

(3) Permissible droop pulse value
(a) This device is used to set the permissible droop pulse value of deviation
counter.

(b) The deviation counter value is continually checked, and if it becomes larger
than the permissible droop pulse value, the error detection signal
(M2407+20n) turns on.

However, since the cam shaft operation continues, execute the error
processing by user side.

(4) Output unit
(a) This device is used to set the unit ((mm]/[inch])/[degree]@X/[pulse]) of cam.
(b) Set the same unit as used in the real mode (unit in the fixed parameters) for
the cam shaft.
8-30
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(5) Stroke amount setting device (2 words)
(a) This device is used to set the cam stroke amount.

(b) The following devices can be set as the stroke amount setting device.

Name Setting range Note-1)
Data register DO to D8191 (Note-2)
Link register WO to W1FFF
Motion register #0 to #7999
Multiple CPU area device UC\G10000 to UC\G(10000+p-1) (Note-3)

(Note-1): Set an even number at the first device.

(Note-2): D800 to D1559 are dedicated devices of virtual servo motor axis,
synchronous encoder axis and output module "Cam" in the virtual mode.
Unused areas of virtual servo motor axis and cam axis can be used as a
user device.

(Note-3): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.

(c) Set the stroke amount within the following range.
» Setting range in the two-way cam mode

Unit Setting range
mm Lower stroke limit value + Stroke amount < 214748364710’ [um]
inch Lower stroke limit value + Stroke amount < 2147483647 %10 [inch]
degree €X | Lower stroke limit value + Stroke amount < 2147483647 X1 07 [degree]
pulse Lower stroke limit value + Stroke amount < 2147483647 [pulse]

* Setting range in the feed cam mode

Unit Setting range
mm 0 < Stroke amount < 2147483647 X 10’ [um]
inch 0 < Stroke amount < 2147483647 X107 [inch]
degree €X | 0 < Stroke amount < 2147483647 X1 0° [degree]
pulse 0 < Stroke amount < 2147483647 [pulse]

POINT |

When the cam reference position setting command (M3214+20n) is OFF, a
position of cam axis is restored in the range of 0 to 359.99999[degree]. If the cam
stroke amount is lager than 360.00000[degree], the current value within 1 cam
shaft revolution different from the previous virtual mode might be restored.
(Example) When cam position is restored by switching to virtual mode in the
following conditions, the current value within 1 cam shaft revolution
corresponding to "current feed value: 80[degree]" is restored.

* Stroke amount : 720[degree]
* Lower stroke limit value: O[degree]
* Current value : Lower stroke limit value + 440[degree]

(Current feed value: 80[degree])
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(6) Torque limit value setting device (1 word)
(a) This device is used to set the torque limit value for cam shaft.
When the device is set, the torque control is executed with the preset device
value.

In the virtual mode, the torque limit setting is always valid.
If the device is not set, the torque limit is set at 300[%].

(b) The following devices can be set as the torque limit value setting device.

Name Setting range
Data register DO to D8191 Nete-1)
Link register WO to W1FEF
Motion register #0 to #7999

Multiple CPU area device UC\G10000 to UCI\G(10000+p-1) (Note-2)

(Note-1): D800 to D1559 are dedicated devices of virtual servo motor axis,
synchronous encoder axis and output module "Cam" in the virtual mode.
Unused areas of virtual servo motor axis and cam axis can be used as a
user device.

(Note-2): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.

(c) The setting range for torque limit value is 1 to 1000[%].

(7) Comment

(a) This device is used to create a comment such as purpose of cam shaft.
Made comment can be displayed at monitoring using MT Developer2.

(b) Comments up to 32 characters long can be created.

(8) Lower stroke limit value storage device (2 words)
(a) This device is used to store the cam lower stroke limit value.
The current lower stroke limit value is stored.

(b) The following devices can be set as the lower stroke limit value storage
device.

Name

Setting range N°te-1)

Data register

DO to D8191 (Note-2)

Link register WO to W1FFF
Motion register #0 to #7999

) ) UC\G10000 to UCI\G(10000+p-1)
Multiple CPU area device (Note-3), (Note-4)

(Note-1): Set an even number at the first device.

(Note-2): D800 to D1559 are dedicated devices of the virtual servo motor axis,
synchronous encoder axis and output module "Cam" in the virtual mode.
The unused areas of the virtual servo motor axis and cam axis can be used
as a user device.

(Note-3): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.

(Note-4): Only device of the self CPU can be used.
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(c) The lower stroke limit value is range of -2147483648 (-231) to 2147483647
(231-1).
* The lower stroke limit value is determined as follows for each unit setting.

Unit Setting range
mm Lower stroke limit value X107 [um]
inch Lower stroke limit value X107 [inch]

degree €X | Lower stroke limit value X1 07 [degree]

pulse Lower stroke limit value X1 [pulse]

(9) Current value within 1 virtual axis revolution storage device
(Main shaft side) (2 words)
This parameter is set when the address mode clutch is set at the cam main shaft

side.
Drive module Current value within 1 virtual axis revolution
v = (Drive module travel value x gear) %Nc
¥ (D dule t | val ) %N
| — % : Remainder operator

.‘ | Current value within 1 virtual (Nc-1) % P )

J 4 axis revolution bulse ----

4+ Address mode clutch
0 0 0 0

(a) The current value within 1 virtual axis revolution of cam main shaft side is
stored in the preset device.

(b) The following devices can be set as the current value within 1 virtual axis
revolution storage device.

Name Setting range Nete-1)
Data register DO to D8191 (Nete-2)
Link register WO to W1FFF
Motion register #0 to #7999
Multiple CPU area device UD\G1OO((),\?OF(S_3L)JI(:,|\1:>2§:)OOOO+‘)-1)

(Note-1): Set an even number at the first device.

(Note-2): D800 to D1559 are dedicated devices of the virtual servo motor axis,
synchronous encoder axis and output module "Cam" in the virtual mode.
The unused areas of the virtual servo motor axis and cam axis can be used
as a user device.

(Note-3): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.

(Note-4): Only device of the self CPU can be used.

(c) The current value within 1 virtual axis revolution is the range of 0 to (NC-1)
[pulse].
(Nc: Number of pulses per cam shaft revolution)

(d) The address mode clutch is turned on/off with the specified address of the
current value within 1 virtual axis revolution range of 0 to (Nc-1) [pulse].
Therefore, set the address value within the range of 0 to (Nc-1) [pulse] in the
clutch ON/OFF address setting device.
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(e) The current value within 1 virtual axis revolution reference position "0" is set
by turning the address clutch reference setting command (M3213+20n) on
and switching to the virtual mode.

The current values within 1 virtual axis revolution for both the main shaft and

the auxiliary input axis is set to "0" at this time.

If the address clutch reference setting command (M3213+20n) is turned off

and it switches to the virtual mode, the following processing is executed

depending on the drive module.

« If the drive module is a virtual servo motor or an incremental synchronous
encoder, operation will be continued from the current value within 1 virtual
axis revolution for the main shaft and auxiliary input axis in the previous
virtual mode.

« If the drive module is an absolute synchronous encoder, operation will be
continued from the current value within 1 virtual axis revolution for the main
shaft and auxiliary input axis calculated from the current value of
synchronous encoder.

(f) An example of an address mode clutch operation is shown below.

‘ Operation example ‘

g Set the clutch ON/OFF in this current value.

(Current value within 1 virtual axis revolution)

1 axis
Number of pulses per revolution : 10000[pulse]
Cam

Virtual servo motor current value
(Synchronous encoder)

Current value within 1 virtual A1 11 -1 -1 -1~
axis revolution

o

o
---o
---o
---o
---o

Set the clutch status
(Clutch ON address =0
Clutch OFF address =0

|
|

\_ P
N
~ 1 °

Cam pattern(Stroke amount)

Current value within 1 output
axis revolution

o
-O
o
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(10) Current value within 1 virtual axis revolution storage device
(Auxiliary input axis side) (2 words)
This parameter is set when the address mode clutch is set at the cam auxiliary
input axis side.

/— Drive module

A

g

Current value within 1 virtual
axis revolution

. ]
Drive module ——
(a) By setting the current value within 1 virtual axis revolution of auxiliary input
axis side, for the current value within 1 virtual axis revolution is stored in the
preset device.

Current value within 1 virtual i
Drive module travel value Gear ratio

of auxiliary input axis side X Number of pulses per cam revolution

axis revolution of auxiliary input =

axis side
(Note): Current value within 1 virtual axis revolution of auxiliary input axis side is updated regardless of clutch ON/OFF.

(b) The following devices can be set as the current value within 1 virtual axis
revolution storage device.

Name Setting range N°te-1)
Data register DO to D8191 (Note-2)
Link register WO to W1FFF
Motion register #0 to #7999
Multiple CPU area device UD\G1OO?'\?01:80- 3l)J|(:'|\ll?eg)OOOO+p-1)

(Note-1): Set an even number at the first device.

(Note-2): D800 to D1559 are dedicated devices of the virtual servo motor axis,
synchronous encoder axis and output module "Cam" in the virtual mode.
The unused areas of the virtual servo motor axis and cam axis can be used
as a user device.

(Note-3): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.

(Note-4): Only device of the self CPU can be used.

(c) The current value within 1 virtual axis revolution is the range of 0 to (NC-1)
[pulse].

(d) The address mode clutch is turned on/off with the specified address of the
current value within 1 virtual axis revolution range of 0 to (Nc-1) [pulse].
Therefore, set the address value within the range of 0 to (Nc-1) [pulse] in the
clutch ON/OFF address setting device.
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(e) The current value within 1 virtual axis revolution reference position "0" is set
by turning the address clutch reference setting command (M3213+20n) on
and switching to the virtual mode.

The current values within 1 virtual axis revolution for both the main shaft and

the auxiliary input axis is set to "0" at this time.

If the address clutch reference setting command (M3213+20n) is turned off

and it switches to the virtual mode, the following processing is executed

depending on the drive module.

« If the drive module is a virtual servo motor or an incremental synchronous
encoder, operation will be continued from the current value within 1 virtual
axis revolution for the main shaft and auxiliary input axis in the previous
virtual mode.

« If the drive module is an absolute synchronous encoder, operation will be
continued from the current value within 1 virtual axis revolution for the main
shaft and auxiliary input axis calculated from the current value of
synchronous encoder.

(f) An example of an address mode clutch operation is shown below.

‘ Operation example ‘

‘ Main shaft side clutch OFF ‘

el

Set the clutch ON/OFF
in this current value.
(Current value within 1
virtual axis revolution)

2 axes
Number of pulses per revolution : 20000[pulse]
Cam

Virtual servo motor current value
of auxiliary input axis side

Clutch ON address =0

I
Cam pattern(Stroke amount) W

Current value within 1 output — [

axis revolution

(Synchronous encoder) 10
|
|
Current value within 1 virtual '
axis revolution of auxiliary input 0 0 10000 O
axis side 20000 :
| |
Set the clutch status :
|
I

——
120000

(Note): The rotation of output axis is reversed by differential gear.
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(11) Cam/ball screw switching command device
(a) This parameter is used to set cam operation.

(b) The following devices can be used as the cam/ball screw switching
command device.

Name Setting range
Input X0 to X1FFF (Note-)
Output YO to Y1FFF
Internal relay MO to M8191 (Note-2), (Note-3)
Link relay BO to B1FFF
Annunciator FO to F2047
Multiple CPU area device UC\G10000.0 to UCI\G(10000+p-1).F (Note-4)

(Note-1): The range of "PXn+4 to PXn+F" cannot be used (fixed at 0) for the input
device (PXn+0 to PXn+F) allocated to the built-in interface in Motion CPU
(DI). (n: First input No.)

(Note-2): "M4000 to M4639 and M4800 to M5439" are the dedicated devices of
virtual servo motor axis in the virtual mode.
Unused area of virtual servo motor axis can be used as a user side.

(Note-3): Use these parameters to use the device (M5488 to M5519) allocated to
Q1700CPUN/Q17OHCPU.

(Note-4): "p" indicates the user setting area points of the Multiple CPU high speed
transmission area for each CPU.

(c) The following operation is executed depending on the setting unit by turning
the cam/ball screw switching command on corresponding to each output
axis No.

mm : Same operation as ball screw.
inch  : Same operation as ball screw.
degree : Same operation as rotary table.
pulse : Same operation as ball screw.

(d) Operation of output axis by cam/ball screw switching command is shown
below.

ltems Operation details

Cam/ball screw switching

command - OFF Specified cam pattern operation

« Unit: mm, inch, pulse
Same operation as ball screw.
« Unit: degree €&
Cam/ball screw switching Same operation as rotary table.
command : ON Command to servo amplifier = Preset command to servo amplifier +
Drive module travel value[pulse] x Gear ratio

(Note): Feed current value is calculated based on the travel value per pulse set
in the fixed parameter.
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(e) The current value within 1 cam shaft revolution is calculated based on the
feed current value, lower stroke limit value, stroke amount and cam No.
(cam pattern) by turning off the cam/ball screw switching command.

If the cam/ball screw switching command is turned off outside the range of
"lower stroke limit value to stroke amount" for cam, a minor error (error
code: 5000) will occur.

(f) "Continue Virtual Mode" is set for operation on servo error, if the feed current
value of output axis is outside the range of cam operation ("Lower stroke
limit value to Stroke amount") by servo error for two-way cam, return the
output axis to within cam operation range.

1) Remove servo error cause.

l

2) Turn the cam/ball screw switching command ON.

l

3) Execute the servo error reset (M3208+20n).

l

4) Return the output axis position within cam operation range to within
stroke range by JOG operation, etc.

l

5) Turn the cam/ball screw switching command OFF.

l

6) Re-start virtual mode.



8 OUTPUT MODULE

8.4.4 Cam curve list

This section describes the cam curves which can be used in the virtual mode.

(1) Cam curve characteristics comparison
The cam curve characteristics comparison is shown below.

Table 8.6 Cam Curve Characteristics Comparison Table

Cam curve Acceleration
Class Vm Am AsVm | (VeV)m [ (S*V)m Remark
name curve shape
Constant -
. °::dan + 1.00 1.00 1.00
Discontinuity curves Cp tant
onstant-
2.00 +4.00 +8.00 4.00 1.09
acceleration —=
5" curve O, 188 | +577 | +669 | 352 119
Cycloid O, 200 | +628 | 816 | 4.00 126
; Distorted
Symmetrical istorte L0~ 200 | +480 | 809 | 4.00 120 | Ta=1/8
curves trapezoid
Two- Distorted sine | £ 176 | +553 | +546 | 3.0 113 | Ta=1/8
dwelling
Distorted
curve Ta=1/16
constant- A 128 | +801 | +573 | 163 1.07 fa 4
speed
_ Trapecloid BN 218 | 617 | 1084 | 476 128 m=1
Asymmetrical
curves Reverse
QU 218 +6.17 +10.84 4.76 1.28 =1
trapecloid m
Double +5.55 +7.75
One-dwelli AQ 2.04 4.16 1.39
ne-cweting eurve hypotenuse -9.87 -9.89
Single
Non-dwelli 1.57 +4.93 +3.88 247 1.02
on-dwelling curve hypotenuse DQ

(2) Free-form curve
The spline interpolation function can be used to create free-form cam curves.
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8.5 Phase Compensation Function

When carrying out a position follow-up control (synchronous operation) by
synchronous encoder, delays in the progresses, etc. cause the phase to deviate at
servo motor shaft end in respect to the synchronous encoder. The phase
compensation function compensates in this case so that the phase does not deviate.

(1) Parameter list
Set the following devices for axes to execute the phase compensation function.
(Set in the output module parameter.)

Table 8.7 Phase Compensation Function Parameter List

Number of . . )
No. Item i Device setting range Setting range
device words

DO to D8191 (N0t9-1), (Note-2)

1 |Phase advance time 2 WO to W1FFF (Note-2)

UO\G10000 to UCING(10000+p-1) (Note-2), (Note-3)
, DO to D8191 (Note-1)

Phase compensation .

2 | o 1 WO to W1FFF 0 to 32767[times]

Ime constan UCI\G10000 to UCI\G(10000+p-1) (Nete-3)

X0 to X1FFF (Note-4)

2147483648 to
2147483647[us]

YO0 to Y1FFF

3 Phase compensation Bit MO to M8191 (Note-5) B
processing valid flag FO to F2047
BO to B1FFF

UO\G10000.0 to UCI\G(10000+p-1).F (Note-3)
DO to D8191 (N0t6-1), (Note—2)

Compensation amount

4 P _ 2 WO to W1FFF (Note-2) —

monitor device UCI\G10000 to UCI\G(10000+p-1) (Note-2), (Note-3), (Note-6)

(Note-1): D800 to D1559 are dedicated devices of virtual servo motor axis, synchronous encoder
axis and output module "Cam" in the virtual mode.
Unused areas of virtual servo motor axis and cam axis can be used as a user device.

(Note-2): Set an even number at the first device.

(Note-3): "p" indicates the user setting area points of the Multiple CPU high speed transmission
area for each CPU.

(Note-4): The range of "PXn+4 to PXn+F" cannot be used (fixed at 0) for the input device (PXn+0
to PXn+F) allocated to the built-in interface in Motion CPU (DI). (n: First input No.)

(Note-5): "M4000 to M4639 and M4800 to M5439" are the dedicated devices of virtual servo motor
axis in the virtual mode.
Unused area of virtual servo motor axis can be used as a user side.

(Note-6): Only device of the self CPU can be used.
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(a) Phase advance time
It is used to set whether a phase is advanced/delayed.
Phase advance time is calculated in the formula below.

Phase advance time = Delay time peculiar to system [s] + 1/PG1 [rad/s]
Delay time peculiar to system [t] : Refer to Table 8.8
: Model control gain

"Command speed[pulse/s] x Phase advance time[s]" is added to the servo
command value as an amount of compensation.

Table 8.8 Delay time peculiar to system

Operation cycle Incremental synchronous encoder use | Q171ENC-W8/Q170ENC use

[ms] [us] [us]

0.22 681 612
0.44 1088 1271
0.88 2376 2611
1.77 4165 4388
3.55 7715 7943
7.11 18378 18608

14.2 €K 32613 32829

(b) Phase compensation time constant
It is used to set to execute leading edge/trailing edge smoothly so that a
servo motor does not make rapid acceleration/deceleration at phase
compensation.
Set the number of operation cycles as setting unit.
<Example>
For operation cycle is 0.88[ms] and phase compensation time constant is
50[times].
The phase compensation time constant becomes "0.88 x 50 = 44[ms] "

Phase compensation time constant is input at the phase compensation
processing valid flag ON.

(c) Phase compensation processing valid flag
It is used to set whether the phase compensation function is "Valid/Invalid".
*ON...... Phase compensation function "Valid"
» OFF.... Phase compensation function "Invalid"

(d) Compensation amount monitor
The compensation amount under compensating is stored to the preset

register.
» Except cam axis...Compensation amount of servo motor shaft [pulse]
* Cam axis............ Compensation amount of current value within 1 virtual

axis revolution [pulse]
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(2) Operating method
Operating method for phase compensation function is shown below.
(a) Set aphase advance time.
!
(b) Set a suitable time constant as a phase compensation time constant.
!

(c) Turn the phase compensation processing valid flag on for every axis before
the servo motor start.

!

(d) For cam axis, make a gain adjustment in the servo amplifier side to improve
the flattery for cam pattern. In this case, advance to the phase of cam axis
compared with axis of other roller or rotary table, etc.

Therefore, if the phase of cam axis is delayed in the phase advance time
setting, a phase with the axis of a roller or rotation table, etc. can be set.

(3) Errors at phase compensation
(a) When the phase compensation time constant is outside the setting range, a

minor error [6300] will occur for applicable axis, a phase compensation is
executed without soothing processing.

POINT

(1) It must be reduced a phase compensation time constant to use for delay
compensation of synchronous encoder.

(2) When driving 2 axes synchronizing with virtual servo motor, even if the position
control gains 1 of each axis differ, it can be compensated to eliminate a phase
discrepancy by the following setting.
<Example>

For Axis 1: PG1= 50[rad/s] and Axis 2: PG1=100[rad/s],
Phase advance time = 1/50 — 1/100
= 0.01[s] (=10000[us])
Therefore, -10000[us] is set as a phase advance time of axis 2, a phase of
axis 2 can be set with a phase of axis 1.

(3) For cam axis, if it switches from the virtual mode to real mode in compensation
amount except "0", it switches to the real mode with a phase shifted to other
axes for compensation amount of remainder. In this case, switch to the real
mode after setting "0" as a compensation amount.
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9. REAL MODE/NIRTUAL MODE SWITCHING AND STOP/RE-START

This section describes the check details and switching method for the real mode/virtual
mode switching.

(1) Real mode/virtual mode switching
Real mode/virtual mode switching is executed by turning the real mode/virtual
mode switching request flag (M2043) ON/OFF.
* Real mode ......... Switching request to the real mode by turning the M2043 OFF.
* Virtual mode ...... Switching request to the virtual mode by turning the M2043 ON.

(2) Real mode/virtual mode confirmation
The current control mode state (real or virtual) can be confirmed by turning the
real mode/virtual mode switching status flag (M2044) ON/OFF.
*M2044 : OFF ................ Real mode state
*M2044 :ON .......cc.e. Virtual mode state

9.1 Switching from the Real Mode to Virtual Mode

When the real mode to virtual mode switching is requested (M2043 OFF—ON), the
following check is executed. (Confirm the check items in Table 9.1 to 9.3 for switching
from real mode to virtual mode, and execute with all normal state.)

» Check to determine if switching to the virtual mode is possible.... Refer to Table 9.1

* Output module Check ..........ooooiiiiii e Refer to Table 9.2
» Synchronous encoder axis Check ...........cccoiiiieeiiiiieiieeeee e Refer to Table 9.3
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(1) Check to determine if switching to the virtual mode is possible
(a) The items in Table 9.1 are checked to determine if switching to the virtual
mode is possible.
When all check items of Table 9.1 are normal, switching to the virtual mode is
executed.

(b) If an error of at least one item of Table 9.1, the real mode/virtual mode
switching error detection flag (M2045) turns on, and the error code is stored
in the real mode/virtual mode switching error information storage register
(SD504 to SD506).

Refer to APPENDIX 1.7 for the error codes which are stored in the SD504 to
SD506.

Table 9.1 Check Items List for Real Mode to Virtual Mode Switching
Applicable output module

Real Abnor-
Check . Normal
Check item Ball | Rotary mode i, mal
sequence Roller Cam . condition .
screw | table axis condition
(Note-1)

* Are PLC ready flag (M2000) and PCPU

READY complete flag (SM500) ON ? © © © © © ON OFF

» Have all axes stopped ?

(M2001 to M2032 : OFF) © © © o O | YES | NO

3 » Has cam data using the Motion SFC B B _ N B NO YES
program changed ?

* Has the mechanical system program been

> @) @) @) O @) YES NO
registered ?
4 * Does the axis No. set in the system
settings match the output axis set in the O O O O O YES NO
mechanical system program ?
* |s the all axes servo ON command
O O O O O
5 (M2042) ON ? ON | OFF
«» Does not the servo start processing by the c | During
6 servo error reset executed at the servo ) ) o o ) 0|."np & proc-
amplifier (axis used) ? tion essing
« Is the external encoder normal ? O O O O O YES NO
« Is the external forced stop inputted ? O O O O O NO YES
« Are the all axes servo error detection ON even
O O O O O
9 signal (M2408+20n) ON ? OFF if 1 axis
« Are the home position return request flag ON even
— O O O —
10 (M2409+20n) OFF ? (Excluding roller axis) OFF if 1 axis
* Does the units set in the fixed parameters
— O O O —
" match that set in the output module ? YES NO
12 » Has the cam data been registered? — — — O — YES NO

* Has the cam No. been set at the "cam No.
_ _ _ o) _
13 setting device" set in the cam parameter ? YES NO

» Has the stroke amount (1 to 2147483647)
14 been set at the "stroke amount setting — — — O — YES NO
device" set in the cam parameter ?

15 « Is the cam "stroke amount setting device B B _ o B YES NO
an even number ?

(Note-1): It is not check target for the operating system software version "00H or later".

9-2
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(2) Output module check
(@) The items in Table 9.2 below are checked to determine the output module
state.
If an error is detected, it switches to the virtual mode, but the applicable
system cannot be started. Correct the error cause in the real mode, and
switch to virtual mode again.

(b) When an error is detected, the error detection signal (M2407+20n) of
applicable output module turns on, and the error code is stored in the
minor/major error code storage register.

Table 9.2 Check Items List for Output Module
Applicable output module

Check Check item Ball Rotary Norr'n'al Abno.rr.nal
sequence Roller Cam condition condition
screw | table
* |s the feed current value within the stroke o o o .
limit range ?
1 * |s the feed current value within the range YES NO
of "[lower stroke limit value] to [stroke — — — O
amount]" ?
* Does not "[lower stroke limit value] +
2 [stroke amount]" exceed 2147483647 (231-| — — — @ YES NO
1) in the two-way cam mode ?
* When the clutch connected to between the
drive module and synchronous encoder is o o o o YES NO

"external input mode", are the clutch
ON/OFF device the same device ?

* When the clutch connected to between the NO
drive moqule and synchronous encoder is o o o o YES (Serial
"external input mode", are the encoder I/F encoder
the manual pulse generator input ? (ABS) input)

* Is the output module where either a "no
clutch” or "clutch ON command" in effect
for the virtual main shaft or the virtual O O O O ON OFF
auxiliary input axis the servo ready

4 (M2415+20n : ON)?

* |s the external input signal "STOP" of
output module where either a "no clutch" or
"clutch ON command" in effect for the main
shaft or the auxiliary input axis OFF ?

* Can the current value within 1 cam

5 revolution be calculated in the two-way — — — O YES NO
cam mode ?

* Is the clutch ON/ OFF address setting

6 device for address mode clutch an even O O O O YES NO

number ?

@) ©) O O OFF ON
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(3) Synchronous encoder axis check
(a) The items in Table 9.3 below are checked to determine the synchronous
encoder state.
If an error is detected, it switches to the virtual mode, but the applicable
system cannot be started. Correct the error cause in the real mode, and
switch to virtual mode again.

(b) When an error is detected, the error detection signal (M2407+20n) of the
applicable output module turns on, and the error code is stored in the
minor/major error code storage register.

Table 9.3 Check Items List for Synchronous Encoder Axis

Applicable synchronous
encoder
. Normal Abnormal
Check sequence Check item External " ",
Output condition condition
synchronous
module
encoder
« Is the synchronous encoder connected Not connected
1 O — Connected
to the Q172DEX ? Cable break
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9.2 Switching from the Virtual Mode to Real Mode

There are following methods for switching from the virtual mode to real mode.
« Switching by user
+ Switching automatically by the operating system software

9.2.1 Switching by user

(1) When the virtual mode to real mode switching is requested (M2043 ON — OFF),
the item in Table 9.4 is checked. If normal, it switches to the real mode.
(Confirm the check items in Table 9.4 for the switching from virtual mode to real
mode, and execute with all normal state.)

(2) The real mode/virtual mode switching error detection flag (M2045) turns on at the
error detection, and the error code is stored in the real mode/virtual mode

switching error information (SD504 to SD506). (Refer to APPENDIX 1.7)

Table 9.4 Check Items for VIRTUAL Mode to REAL Mode Switching

Check item Normal condition | Abnormal condition
* Is the virtual axis stopped? (M2001 to M2032 of Virtual axis Virtual axis
virtual axis: OFF) OFF ON even if 1 axis
« Virtual axis and real mode axis stopped? (M2001 to
M2032 : OFF) . .
. . OFF ON even if 1 axis
(Operating system software version "00G" or before
in the Q17CIDCPU(-S1))

9.2.2 Switching by the operating system software

(1) If the following items are detected in the virtual mode operation, the operating
system software automatically switches back to the real mode.
* The forced stop is input.
* PLC ready flag (M2000) turns off.
* When "Return to Real Mode" is set as an operation on servo error, the servo
error detection signal (M2408+20n) turns on even if 1 axis.

(2) The error code is stored in the real mode/virtual mode switching error information
(SD504 to SD506) at the switching back from virtual mode to real mode. However,
the real mode/virtual mode switching error detection flag (M2045) does not turn on.



9 REAL MODE/NIRTUAL MODE SWITCHING AND STOP/RE-START

9.2.3 Continuous operation on servo error in virtual mode

Set the processing on servo error in virtual mode on the mechanical system screen of
MT Developer2.

(Default: "Return to real mode")

Refer to the help of MT Developer?2 for the setting method.

* Mechanical system screen

[Operation on Servo Error] menu

1% MELSOFT Series MT Developer2 ..
i project  Edt Bnd/Replace Yiew  Checkiconv or bug | Todls | Window Help

DA alimm o ml i Eme s B

Settings\empiy Documents\Workspace\Project - [Mechanical System page 011

L5 3 By B X e | B8 R B g

Operation on Servo Error.

jﬁ'ﬁ'!xli\.L‘LMh\wa% =

i Project 3 x

=% Project (s22)
-] System Setting
¢l Servo Data Setting
- Bl Motion SFC Program
&) Servo Program

Options...

DevicefLabel Automatic-Assign Setting...
Confirm Mermary Size. ..

Software Security Key Managemert....

¥

4

=143 Mechanical System
= ¥2) Mechanical System Frogram
] [page0i
-4 Cam Data
- i Label
Structured Data Types
g Device Memary
4% Device Comment

: Output

Editing Page 1{32 Q17305 5¥22 | Host Station No.2

* Operation on servo error setting screen

X

Operation on Servo Error.
* Return to real mode

" Continue wirtual mode

Cancel |

Operation conditions for continuous operation on servo error in virtual mode are shown

below.
. . Operation on servo |  Operation for Return condition to
Operation mode Details .
error other axes virtual mode
Motion CPU switches | Only axis on servo . After error release in
Return to real mode ] Rapid stop
to real mode. error is servo OFF, real mode
. . i . and servo motor Operation After error release in
Continue virtual mode | Virtual mode continues. . .
coasts. continues virtual mode

POINT

mechanical system program

When "Continue virtual mode" is selected, be sure to use a clutch in the

In addition, the drive module connected to output axis on servo error is also
continuing operation. Be sure to release a servo error after clutch OFF.

9-6
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9.3 Precautions at Real Mode/Virtual Mode Switching
This section describes the precautions at real mode/virtual mode switching.

(1) The motion control step and the torque limit value change instruction/speed
change instruction during mode switching processing execution impossible
The motion control step and the torque limit value change instruction/speed
change instruction during the from real mode to virtual mode/from virtual mode to
real mode switching processing (part of timing chart (Note-1)) cannot execute.
The real mode/virtual mode switching request flag (M2043) and real mode/virtual
mode switching status flag (M2044) should be used as an interlock.

[Timing Chart]

Real mode to virtual mode Virtual mode to real mode
switching request switching request
. ON
Re_?l rr]r)ode/wrtuatl mode
switching reques
(M2043) OFF V
|
‘ ON l )
Real mode/virtual mode ! T \\
switching status OFF | :
(M2044) X o —
| | : !
|
(Note-1) : Real mode to ! (Note-1) : Virtual mode to : |
virtual mode o ! real mode switching ! I
switching processing | K processing R 5
* > > “
Real mode ‘ Virtual mode ' ' Real mode

>4

R A
A

Motion SFC program for which executes the motion control step of real mode
and virtual mode is shown below.

[Program Example]
(a) Motion control step in the virtual mode
Example of Motion SFC program is shown below.

Virtual mode example

C Virtual mode )

il PX000, real mode/virtual mode switching
| PX000*M2043*M2044*IM2001 ‘ request and switching status turn on, and
axis 1 start accept flag turn off.

K10
ABS-1 «—1 axis linear control
Axis 1, 10000pulse PE— { Axis used................ Axis 1
Speed 1000pulse/s <—|_ *End address............ 10000[pulse]
G20 ‘ Positioning speed......... 1000[pulse/s]

| Wait until PX000 and axis 1 start accept flag

| IPX000*1M2001 turn off

|
( END >

(Note) : Example of the above Motion SFC program is started using the automatic start or sequence program.

9-7
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(b) Motion control step in the real mode
Example of Motion SFC program is shown below.

Real mode example

( Real mode )

€10 PX000 turn on, real mode/virtual mode
| PX000*IM2043*IM2044*!M2001 | switching request and switching status
turn off, and axis 1 start accept flag turn off.

K10
ABS-1 «—1 axis linear control
Axis 1, 20000pulse e { Axis used................ Axis 1
Speed 2000pulse/s <—L *End address............ 20000[pulse]
G20 ‘ Positioning speed......... 2000[pulse/s]

Wait until PX000 and axis 1 start accept flag

1PX000*IM2001 | turn off

|
( END >

(Note) : Example of the above Motion SFC program is started using the automatic start or sequence program.

(2) M2043 processing during the TEST mode using MT Developer2
M2043 ON/OFF (Real mode/virtual mode switching request) is ignored during the
test mode using MT Developer2.
Real mode/virtual mode switching can be executed using MT Developer2, during
TEST mode operation using MT Developer?2.
The real mode/virtual mode switching status flag (M2044) is turned off/on with
the real mode/virtual mode.

REMARK

The same check as the "M2043 (OFF — ON/ON — OFF)" is also executed at the
real mode/virtual mode switching using MT Developer2.
(Refer to Sections 9.1 and 9.2)
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9.4 Stop and Re-start

The basic method for stopping the system (output module) in the virtual mode
operation is to stop the main shaft. If an auxiliary input axis is used, also stop the
auxiliary input axis.

(1) Virtual axis stop
The stop operation or causes of virtual axis, the stop processing and re-start after
stop are shown below. The following three methods for the virtual servo motor
axis stop processing. This processing is also valid for interpolation axes during
the interpolation operation.
* Deceleration stop ..... Deceleration stop based on the "stop deceleration time"
of parameter block.

* Rapid stop ................ Deceleration stop based on the "rapid stop deceleration
time" of parameter block.
* Immediate stop ....... Immediate stop without deceleration.

Because the synchronous encoder axis becomes the input immediate stop,
operation should be executed after the synchronous encoder axis has been
stopped from the external input, except for abnormal stops such as the forced
stop or a servo error occurrence, etc.

(Example : M2000 is OFF, All axes servo OFF command, etc.)

(The servo error occurs by the immediate stop of output module connected to the
synchronous encoder axis, and the synchronization discrepancy may occurs.)

When the synchronization discrepancy occurs by the stop cause, the
synchronization discrepancy warning (M2046) turns on. In this case, re-align the
axes in the real mode, turn M2046 off, then continue the virtual mode operation.

The stop operation/stop causes during operation and re-starting operation after
stop are shown in the next page.
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9.4.1 Stop operation/stop causes during operation and re-starting operation list

Table 9.5 Stop Operation/stop Causes during Operation and Re-starting Operation List

Stop operation or stop

Affected virtual axis

Stop processing

Return to Real mode
by operating system

Synchronization

No. . ) Virtual servo | Synchronous | All axes Virtual servo Synchronous ) discrepancy warning
causes during operation . - . | software after all virtual
motor axis encoder axis | batch motor axis encoder axis ) (M2046) set
axes stop completion
O
1 |Stop command ON (Applicable axis) — — Deceleration stop — — —
@)
2 |Rapid st d ON — — Rapid st — — —
apid stop comman (Applicable axis) apid stop
All-axes servo OFF
command Immediate
3 |(M2042 OFF, Command — — O Deceleration stop| input stop — —
using MT Developer2 in (Note-1)
the TEST mode)
Immediate
PLC ready flag (M2000
4 ready flag ( ) — — O Deceleration stop| input stop O —
OFF (Note-1)
Immediate
5 [Motion CPU stop — — O Deceleration stop| input stop O —
(Note-1)
6 All-axes rapid stop from o Ranid sto I::ijgltzte
MT Developer2 P P F()Nme_” P
Stop from o
7 |MT Developer2 in the — — Deceleration stop — — —
All
TEST mode (All axes)
Immediate
8 [Forced stop — — O Rapid stop input stop O O
(Note-1)
Servo error at output Immediate
9 ) P ) — — O Rapid stop input stop O O
module even if 1 axis (Note-1)
. ' Immediate
10 |Motion CPU WDT error — — O Immediate stop . — —
input stop
Multiple CPU system Immediate
11 P 4 — — O Immediate stop ) — —
reset input stop
12 Multiple CPU system . . o Immediate stop Immedlate _ .
power OFF input stop
Oth duri irtual
13 |>inererrors during virtua @) — — Deceleration stop — — —
axis operation
14 Error detection at absolute o Immediate
synchronous encoder axis input stop
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Operation continuation

Error set Output module operation enabled (O )/ Re-start operation after stop
disabled ( X)
« Deceleration stop based on the o « Continuous operation is possible by turning the stop command off (not
smoothing time constant. necessary when on) and starting.
« Deceleration stop based on the o « Continuous operation is possible by turning the stop command off (not
smoothing time constant. necessary when on) and starting.
« Continuous operation is possible by turning the all clutch off — all axes
servo on — clutch on.
« Servo OFF state after deceleration .
stop based on the smoothing time o (However, when the servo motor does not operate during the servo OFF.
conpstant 9 Also, the clutch OFF/ON is switched as required by the user side.)
' * For synchronous encoder axes, switch to the real mode, then back to the
virtual mode to resume inputs. N°te-)

Minor error Deceleration stop based on the * Operation is possible by executing the real mode to virtual mode
(200) set o P @) switching request (M2043 ON), after turning the PLC ready flag (M2000)
) . smoothing time constant.

(virtual axis) on.

Mi
(;gg)esr;ct)r « Deceleration stop based on the o * Operation is possible by executing the real mode to virtual mode
) ) smoothing time constant. switching request (M2043 ON), after starting the Motion CPU.

(virtual axis)
« Deceleration stop based on the « Continuous operation is possible b-y starting after stop.

— R R O * For synchronous encoder axes, switch to the real mode, then back to the

smoothing time constant. . . (Note-1)
virtual mode to resume inputs.
« Decelerati top based on th
— ece er‘a |or.1 stop based on the O « Continuous operation is possible by starting after stop.
smoothing time constant.
+ Continuous operation is not possible due to a synchronization
discrepancy between the virtual axis and output module, and stop.

— « Servo OFF state after immediate stop. X « After release the forced stop, re-align the output module in the real
mode, switch the synchronization discrepancy warning (M2046) OFF,
then switch back to the virtual mode to resume operation.

Applicable

output « Servo OFF state after immediate stop . ) )
module for error axis onl « After executing a servo error reset in the real mode, re-align the axes,
L y- . X switch the synchronization discrepancy warning (M2046) OFF, then
(Servo error, |+ Operation is different according to the ) ) .
) switch back to the virtual mode to resume operation.

Servo error | setting at error occurrence.
code set)

SM512 + Continuous operation is not possible due to a synchronization
(Motion CPU ) ' discrepancy between the virtual axis and output module, and stop.
« Servo OFF state after immediate stop. X
WDT error P « After resetting the Multiple CPU system, re-align the output module, then
flag) ON switch to the virtual mode to resume operation.
+ Continuous operation is not possible due to a synchronization
. . discrepancy between the virtual axis and output module, and stop.
— « Servo OFF state aft diate stop. X
eno state aiter Immediate stop « After resetting the Multiple CPU system, re-align the output module, then
switch to the virtual mode to resume operation.
+ Continuous operation is not possible due to a synchronization
. . discrepancy between the virtual axis and output module, and stop.

— « Servo OFF state after immediate stop. X ) ) )

« After resetting the Multiple CPU system, re-align the output module, then
switch to the virtual mode to resume operation.

Applicable [+ Deceleration stop based on the

PP . . P @) « Operation is possible by release the error cause.
error set smoothing time constant.

Applicable |+ Deceleration stop based on the X * Return to the real mode, re-align the axes, then switch to the virtual mode
error set smoothing time constant. to resume operation.

(Note-1): It is input continuously for the version (Refer to Section 1.4) that supports "synchronous encoder current value monitor in real mode".
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10 AUXILIARY AND APPLIED FUNCTIONS

10. AUXILIARY AND APPLIED FUNCTIONS

This section describes the auxiliary and applied functions for positioning control in the
Multiple CPU system.

ltems Details Applications
Positioning control for preset axis is | It is used in the system for which
Mixed function of virtual executed during synchronous conveys while executing synchronous
mode/real mode control/cam control in the control.

mechanical system program.

10.1 Mixed Function of Virtual Mode/Real Mode

When the output axis No. to execute positioning control directly is selected in the
mixed function of virtual mode/real mode, a positioning control of axis which is not
used in the mechanical system program can be executed simultaneously during the
mechanical system program.

Example of program is shown below.

<Virtual mode> <Real mode>
| Motion SFC program | | Mechanical system program | | Motion SFC program |
Drive module (Virtual servo motor)
[G200] ) | Transmission module [G100]
M2044//on virtual mode? - M2049//Servo ON accept? Servo amplifier
AY (Axis 5)
(| Ladr
[K100 : Virtual] [K10 : Real]
1VF (Axis 1) 1 INC-1
Axis 1, Axis 5, 20000 pulse
Speed D 0 pulse/s Speed 200000 pulse/s
4
END

END

Output module

(Note): Motion SFC program can also be started automatically
by parameter setting.

A 4 A\ 4

Servo amplifier Servo amplifier
(Axis 2) (Axis 3)
| Servo motor | | Servo motor |

10-1
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10 AUXILIARY AND APPLIED FUNCTIONS

Set the axis to control as real mode axis on the mechanical system screen of
MT Developer2.

Refer to the help of MT Developer?2 for the setting method.

» Mechanical system screen

[Real Mode Axis Setting] menu

' | MELSOFT Series MT Developenz ...nd Settingsitempiy Documents\Workspace\Praject - [Mechanical System page 01]

i Project Edt FndjReplace  View CheckiConvert Gnine  Debug | Jools | Window Pl -8 X

LR gl mmcml FERE LS Pt b et

e e Cperation o e BN E

iG] 06 O3 [0 X Mo | =8 [ R 2 o B2 ) = Jperctononzervofner P HETrEm| L L oK e [io0w ~

B Cptions...

: Project 7% % Mechanical Syst jm"; - 4 b -

DevicefLabel Automatic-Assion Setting...

= Project (sv22) - ~

=1 gl| Svstem Setting — Confirm Memory Size.

1@ Servo Data Setting

- Motion SFC Program

i#1-|() Servo Program

=14 Mechanical System

= T3 Mecharical System Program

[2) lpagent

-4 Cam Data

- {8 Label

Structured Data Types
A% Device Comment

Software Security Key Management...

V.

i Output R x

Editing Page 1/32 Q17305 522 | Host Station No.2

» Real mode axis setting screen

Real Mode Axis Setting E‘

Select the axis ko be contralled as the real mode axis.
[“ds [ Axiss [ Axis17 [ Axis2S
[T mdsz [ Axis10 | Axis 18 [ Axis26
v omdss [ Axis 11 [ Axis 19 [ fds 27
v mxds4 [ Axis 12 W Axis20 [ Axds 28
[7 mdsS [ Axis13 | Axis21 [ Axis23
[T omdse [ Axis 14 | Axis2z [ fds 30
[T anis7 [ Axis1s [ Axis23 W Axis 31

[" Axisa | Axis16 [ Axis24 |v Axis 32

1 ‘When the Fixed Parameter, or 10G
LY

Operation Data For the real mode axis
is changed, perform "Mechanical
System Program Conversion” again.

POINT

(1) Execute "Mechanical System Program Conversion" after setting "Real mode
axis setting" in the mechanical system program editor.

(2) When a fixed parameter of each axis is changed, be sure to execute
"Mechanical System Program Conversion".

(3) Axis No. set in the "Real mode axis setting" cannot be set as virtual servo motor
axis No. And, the output axis No. set in the mechanical system program cannot
be also set as real mode axis No.

(4) Operation cycle over may occur for default operation cycle depending on the
number of axes for real mode axis. In this case, change an operation cycle to a
large value in the system setting.
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10 AUXILIARY AND APPLIED FUNCTIONS

(1) Usable instructions and controls

ltems Usable/unusable Remarks

Linear positioning control

Linear interpolation control

Circular interpolation control

Helical interpolation control

Fixed-pitch feed control

Speed control (I)
Speed control (II) O

Positioning control with the

Servo torque limit value set in the
instructions Speed-position switching control servo program (parameter
Position follow-up control block)
Constant-speed control
Simultaneous start
Speed control with fixed position
stop
Home position return (ZERO
" R oy -]
High-speed oscillation (OSC)
) Control with JOG operation
JOG operation
o data
Control with speed-torque
Speed-torque control €K P q
control data
Manual pulse generator operation O @

Current value change

(D(P).CHGA JnN°®) CHGA)

Speed change (D(P).CHGV, CHGV)
Torque limit value change (D(P).CHGT, CHGT) O
Torque limit value individual change
(D(P).CHGT?2, CHGT2) CBR

Target position change (CHGP)

O :Usable X :Unusable
(Note): "n" shows the numerical value (axis No. 1 to 32) correspond to axis No.

@: Refer to Section 1.4 for the software version that supports this function.
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10 AUXILIARY AND APPLIED FUNCTIONS

(2) Control methods

ltems

Control method

Remarks

Servo program start

» Use a Motion SFC program start or
D(P).SVST instruction
+ Set a real mode axis No. as axis No.

* When the real mode axis is set to the virtual
servo program and it starts, "Servo program
setting error" (error code: 906) occurs.

* When the real mode axis and virtual axis are set
together to the interpolation axis if it starts, "Servo
program setting error" (error code: 906) occurs.

* Turn the stop command (M3200+20n) or
rapid stop command (M3201+20n) ON in
real mode.

* Turn the external signal (STOP) ON.

Refer to the "Q173D(S)CPU/Q172D(S)CPU

Stop . .. | Motion controller (SV13/SV22) Programming
» Use the deceleration stop or all axes rapid )
Manual (REAL MODE)" for details.
stop (Test mode ON) from
MT Developer2.
» Change speed to "0".
Use the forward rotation JOG start
JOG operation command (M3202+20n) or reverse rotation | Control with parameter JOG operation data.

JOG start command (M3203+20n).

Speed-torque control

10054

+ Set the parameter required at Motion SFC
program to switch the mode.

* Set a real mode axis No. as axis No. for
parameter setting.

Refer to the "Q173D(S)CPU/Q172D(S)CPU
Motion controller (SV13/SV22) Programming
Manual (REAL MODE)" for details.

Current value change

« Use D(P).CHGA Jn N°€) cHGA
instruction.
« Set a real mode axis No. as axis No.

« When the D(P).CHGA Cn N°) instruction is
executed, the instruction is ignored.

* When the CHGA-C instruction is executed to real
mode axis, the instruction is ignored.

Speed change

» Use D(P).CHGV, CHGYV instruction.
» Set a real mode axis No. as axis No.

Torque limit value
change

* Use D(P).CHGT, CHGT instruction.
« Set a real mode axis No. as axis No.

Torque limit value
individual change €ZRK

» Use D(P).CHGT2, CHGT2 instruction.
» Set a real mode axis No. as axis No.

Torque limit value of real mode axis at switching
from real mode to virtual mode continues the state
in real mode.

Target position change

X

* Use CHGP instruction.
» Set a real mode axis No. as axis No.

(Note): "n" shows the numerical value (axis No. 1 to 32) correspond to axis No.

(3) Error codes in real mode axis
Error codes at positioning control in the mixed function of virtual mode with real

mode are shown below.
(a) Minor error (1 to 999)
(b) Maijor error (1000 to 1299)

Minor error (4000 to 9990)/major error (10000 to 12990) code of output module in
virtual mode are not set in minor/major error code storage register

(D6+20n/D7+20n).
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10 AUXILIARY AND APPLIED FUNCTIONS

(4) Difference for operation between the output axis of mechanical
system program and real mode axis
Operation details for "output axis of mechanical system program" and "real mode

axis" on error are shown below.

ltems

Operation for output axis of mechanical
system program

Operation for real mode axis

Feed current value exceeds
the stroke limit range at
switching from real mode to
virtual mode.

* Minor error (error code: 5000) occurs.
* Related system cannot be started.

» Minor error (error code: 105) occurs at
servo program start, and operation does
not start.

Feed current value exceeds
the stroke limit range during
operation.

* Minor error (error code: 6030) occurs.
* Operation continues.

Minor error (error code: 207) occurs, and
deceleration stop is executed.

Output speed exceeds the
speed limit value.

* Minor error (error code: 6010) occurs.
» Speed cramp does not process by speed
limit value.

.

Servo program setting error or minor error
occurs. Speed is controlled by speed limit
value.

Stop signal (STOP) is ON.

* Major error (error code: 11020) occurs.

« Operation continues for axis without
clutch.

* Operation is controlled based on the
operation mode on error for axis with
clutch.

Major error (error code: 1000) occurs by
turning the stop signal (STOP) on at start,
and operation does not start.

Operation stops based on "deceleration
processing at stop" of parameter block by
turning the stop signal (STOP) on during
operation.

.

External upper LS signal (FLS)
turns off during travel to
forward direction (address
increase direction).

* Major error (error code: 11030) occurs.

« Operation continues for axis without
clutch.

* Operation is controlled based on the
operation mode on error for axis with
clutch.

.

Major error (error code: 1001) occurs by
turning the external upper LS signal (FLS)
off at start to forward direction, and
operation does not start.

Major error (error code: 1101) occurs by
turning the external upper LS signal (FLS)
off during start to forward direction,
operation stops based on "deceleration
processing at stop" of parameter block.

External lower LS signal (RLS)
turns off during travel to
reverse direction (address
decrease direction).

* Major error (error code: 11040) occurs.

« Operation continues for axis without
clutch.

« Operation is controlled based on the
operation mode on error for axis with
clutch.

Major error (error code: 1002) occurs by
turning the external lower LS signal (RLS)
off at start to reverse direction, and
operation does not start.

Major error (error code: 1102) occurs by
turning the external lower LS signal (RLS)
off during start to reverse direction,
operation stops based on "deceleration
processing at stop" of parameter block.

.

Change the torque limit value.

« Any time valid by setting the torque limit
value setting device of output axis and
changing preset value.

* Torque limit value individual change
request instructions (D(P).CHGT2,
CHGT?2) are valid. @X

Torque limit value change request
instructions (D(P).CHGT, CHGT) and
torque limit value individual change
request instructions (D(P).CHGT2,
CHGT2)@X are valid.
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10 AUXILIARY AND APPLIED FUNCTIONS

(5) Difference for operation between the real mode axis in virtual mode
and real mode
When the servo OFF command (M3215+20n) turns on at using the mixed
function of virtual mode with real mode in virtual mode, positioning control stops.

Operation for real mode axis
in virtual mode

Items Operation for axis in real mode

Invalid during positioning control.

Servo OFF command | Any time valid.

(M3215+20n) (Operating system software version
"00G" or before in the Q17CIDCPU(-S1))

Invalid during positioning control.

(6) Cautions
(a) Forthe operating system software version "00G or before" in the
Q170DCPU(-S1), axis operation, current value, speed and torque limit
value cannot be changed for all axes during mode switching.
(b) When the feed current value of real mode axis is outside the stroke limit
range at virtual mode switching, an error will occur at start of real mode axis.
Use the JOG operation to reverse within the stroke limit range.

POINT

For the operating system software version "00G or before" in the Q17C0DCPU(-S1),
switching from virtual mode to real mode cannot be executed during positioning
control of real mode axis. Switch a mode after stop the real mode axis.
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10 AUXILIARY AND APPLIED FUNCTIONS

10.2 Speed-Torque Control €

Control mode can be switched for output axis of mechanical system and real mode
axis during virtual mode.

(1) Speed-torque control in output axis of mechanical system

(@)

(c)

The speed-torque control can be executed for output axis of roller, ball screw
and rotary table as output module. When the control mode switching is
executed for output axis of cam, a minor error (error code: 6240) will occur,
and the control mode is not switched. When switching the mode to speed
control mode or torque control mode, the control mode switching is possible
during motor stop. When the motor is operating at control mode switching
request, a minor error (error code: 6200) will occur, and the control mode is
not switched. The mode can be switched to continuous operation to torque
control mode even when the motor is operating.

In the speed-torque control in output axis of mechanical system, the setting
value of "Speed command device" is not referred, and the command speed
to output axis is the value of command speed. Command speed
acceleration time, command speed deceleration time and initial speed
selection at control mode switching are also invalid. (For speed limit value,
the value set in each output axis module is valid.)

Control the command torque by setting torque command value in the torque
command device set in speed-torque control data same as real mode.
Torque limit value change request (D(P).CHGT, CHGT) is invalid (no
operation), and the torque limit value to servo amplifier can be changed
within the range of torque limit value at speed-torque control by the value of
torque limit value setting device. (If the value is outside the range, a minor
error (error code: 6250) will occur.)

Only when the torque limit value setting device of output module is not set,
the torque limit value to servo amplifier can be changed within the range of
torque limit value at speed-torque control by the torque limit value individual
change request (D(P).CHGT2, CHGT?2). If the value exceeds the torque limit
value at speed-torque control is set in positive direction torque limit value or
negative direction torque limit value, a minor error (error code: 6250) will
occur, and the torque limit value is not changed.

(2) Cautions at control mode switching
(a) When using continuous operation to torque control mode, use servo

amplifiers that support continuous operation to torque control. When using
servo amplifiers that do not support continuous operation to torque control, a
maijor error (error code: 11050) will occur at switching to continuous
operation to torque control mode request, and the operation continues
based on the parameter settings at major error occurrence, or the clutch is
OFF.
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(b) When the mode is switched from virtual mode to real mode, return all output
axes to position control mode. If output axis except position control mode
exists when the mode is switched from virtual mode to real mode, an error at
real mode/virtual mode switching (error code: 256) will occur, and the mode
is not switched to real mode.

(38) Stop causes during virtual mode
Operations of stop causes during "speed-torque control" in the output module
during virtual mode are shown below.

ltem

Operation during speed-torque control mode

The stop command (M3200+20n) turned ON.

The rapid stop command (M3201+20n) turned ON.

Command is ignored, and operation continues.

The external stop input turned ON.

» A major error (error code: 10030) will occur, and related system cannot be started
at virtual servo motor start

» A major error (error code: 11020) will occur, and operation continues for axis
without clutch during command. Operation is controlled based on the operation
mode on error for axis with clutch.

The all axes servo ON command (M2042) turned
OFF.

During virtual mode, OFF of the all axes servo ON command is not accepted, and
the command is ignored.

When the mode is returned to position control mode and switched to real mode,
command status at the time is valid.

Servo OFF command (M3215+20n) turned ON.

* During no-clutch/clutch ON/clutch status ON, a minor error (error code: 6000) will
occur.

» When the control mode is speed control, torque control or continuous operation to
torque control during clutch OFF, servo OFF is not executed. When the mode is
switched to position control mode, command status at the time is valid.

The current value reached to software stroke limit.

A minor error (error code: 6030) will occur.

The position of motor reached to hardware stroke
limit

A major error (error code: 11030, 11040) will occur, and operation continues for axis
without clutch. Operation is controlled based on the operation mode on error for axis
with clutch.

The PLC ready flag (M2000) turned OFF.

An error at real mode/virtual mode switching (error code: -4094(F002)) will occur,
and the mode is returned to real mode.

After that, the control mode is switched to position control mode, and the operation
immediately stops.

The forced stop input to Motion CPU.

An error at real mode/virtual mode switching (error code: -4096(F000)) will occur,
and the mode is returned to real mode.
The control mode switches to position control mode at servo OFF.

The forced stop input to servo amplifier.

* During no-clutch/clutch ON/clutch status ON, a major error (error code: 11010) will
occur, and operation continues for axis without clutch. Operation is controlled
based on the operation mode on error for axis with clutch.

» When the control mode is speed control, torque control or continuous operation to
torque control during clutch OFF, the mode is switched to position control mode at
servo OFF.

The servo error occurred.

An error at real mode/virtual mode switching (error code: -4095(F001)) will occur,
and the mode is returned to real mode.
The control mode switches to position control mode at servo OFF.

The servo amplifier's power supply turned OFF.

* During no-clutch/clutch ON/clutch status ON, a major error (error code: 11010) will
occur, and operation continues for axis without clutch. Operation is controlled
based on the operation mode on error for axis with clutch.

» When the control mode is speed control, torque control, or continuous operation to
torque control during clutch OFF, the mode switches to position control mode at the
servo amplifier's power supply ON again.
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(4) Speed-torque control in the real mode axis
The speed-torque control can be executed in the real mode axis.
In this case, the control follows the control during real mode.
The real mode axis can be switched from virtual to real mode during speed-
torque control.
Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller (SV13/SV22)
Programming Manual (REAL MODE)" for details of operation during real mode.
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APPENDICES

APPENDIX 1 Error Codes Stored Using the Motion CPU

The following errors are detected in the Motion CPU.

* Servo program setting error

* Positioning error

+ Control mode switching error

« Motion SFC error (Note-1)

- Motion SFC parameter error (Note-1)

« Multiple CPU related error (Note-2)

(Note-1): Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller (SV13/SV22) Programming Manual
(Motion SFC)" for details.

(Note-2): Refer to the "Q173D(S)CPU/Q172D(S)CPU Motion controller Programming Manual (COMMON)"
for details.

(1) Servo program setting errors
These are positioning data errors set in the servo program, and it checks at the
start of each servo program.
They are errors that occur when the positioning data is set indirectly.
The operations at the error occurrence are shown below.
* The servo program setting error flag (SM516) turns on.
* The erroneous servo program is stored in the error program No. storage
register (SD516).
* The error code is stored in the error item information register (SD517).

(2) Positioning error
(a) Positioning errors occurs at the positioning start or during positioning control.
There are minor errors, major errors and servo errors.

1) Minor errors ....... These errors occur in the Motion SFC program or servo
program, and the error codes (drive module : 1 to 999,
output module : 4000 to 9990) are used.

Check the error code, and remove the error cause by
correcting the Motion SFC program or servo program.

2) Major errors ....... These errors occur in the external input signals or
control commands from the Motion SFC program, and
the error codes (drive module : 1 to 1999, output
module : 10000 to 11990) are used.

Check the error code, and remove the error cause of
the external input signal state or Motion SFC program.

3) Servo errors....... These errors detected in the servo ampilifier, and the
error codes 2000 to 2999 are used.

Check the error code, and remove the error cause of
the servo amplifier side.
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The error applicable range for each error class are shown below.

Error class Erroneous category Error module
Drive module Output module
Setting data 110 99 4000 to 4990
. At start 100 to 199 5000 to 5990
Minor error - -
During operation 200 to 299 6000 to 6990
At control change 300 to 399 —
At start 1000 to 1099 10000 to 10990
Major error |During operation 1100 to 1199 11000 to 11990
System — 15000 to 15990
Servo amplifier 2000 to 2799 .
(2100 to 2499 : warning)
Servo error Servo amplifier power supply o 2800 to 2999
module (2900 or later : warning)

(b) The error detection signal of the erroneous axis turns on at the error
occurrence, and the error codes are stored in the minor error code, major
error code or servo error code storage register.

Device Error code storage register
Error class Axis 1 | Axis 2 | Axis 3 | Axis 4 | Axis 5 | Axis 6 | Axis 7 | Axis 8 [ Axis 9 | Axis10 [ Axis11 | Axis12
Virtual servo Minor error code | D802 | D812 | D822 | D832 | D842 | D852 | D862 | D872 | D882 | D892 | D902 | D912
motor Major error code | D803 | D813 | D823 | D833 | D843 | D853 | D863 [ D873 | D883 | D893 | D903 | D913
Synchronous  |Minor error code | D1122 | D1132 [ D1142 | D1152 | D1162 | D1172 | D1182 | D1192 [ D1202 | D1212 | D1222 [ D1232
encoder Major error code | D1123 | D1133 | D1143 | D1153 | D1163 | D1173 | D1183 [ D1193 | D1203 | D1213 | D1223 | D1233
Minor error code D6 D26 D46 D66 D86 | D106 | D126 | D146 | D166 [ D186 | D206 | D226
Output module |Major error code D7 D27 D47 D67 D87 | D107 | D127 | D147 | D167 | D187 | D207 | D227
Servo error code | D8 D28 D48 D68 D88 | D108 | D128 | D148 [ D168 | D188 | D208 [ D228
Device Error code storage register
Error class Axis13 [ Axis14 | Axis15 [ Axis16 | Axis17 | Axis18 | Axis19 [ Axis20 | Axis21 | Axis22 | Axis23 | Axis24
Virtual servo Minor error code | D922 | D932 | D942 | D952 | D962 | D972 | D982 | D992 | D1002 | D1012 [ D1022 | D1032
motor Major error code | D923 | D933 | D943 | D953 | D963 | D973 | D983 [ D993 | D1003 | D1013 [ D1023 | D1033
Synchronous  |Minor error code
encoder Major error code
Minor error code | D246 | D266 | D286 | D306 | D326 | D346 | D366 | D386 | D406 | D426 | D446 | D466
Output module |Major error code | D247 | D267 | D287 | D307 | D327 | D347 | D367 | D387 | D407 [ D427 | D447 | D467
Servo error code | D248 | D268 [ D288 | D308 | D328 [ D348 | D368 | D388 | D408 | D428 | D448 [ D468
Device Error code storage register Error detection Error reset
Error class Axis25 | Axis26 | Axis27 | Axis28 | Axis29 | Axis30 | Axis31 | Axis32 signal command
Virtual servo Minor error code [ D1042 [ D1052 | D1062 | D1072 | D1082 | D1092 | D1102 | D1112
motor Major error code [ D1043 [ D1053 | D1063 | D1073 | D1083 | D1093 | D1103 | D1113 M4007:+20n M4807+20n
Synchronous  |Minor error code
- M4640+4n M5440+4n
encoder Major error code
Minor error code | D486 | D506 | D526 | D546 | D566 | D586 | D606 | D626
- M2407+20n M3207+20n
Output module [Major error code | D487 [ D507 | D527 | D547 | D567 | D587 | D607 | D627
Servo error code | D488 | D508 | D528 | D548 | D568 | D588 | D608 [ D628 M2408+20n M3208+20n
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(c) If another error occurs after an error code has been stored, the existing
error code is overwritten, deleting it.
However, the error history can be checked using MT Developer2.

(d) Error detection signals and error codes are held until the error reset
command (M3207+20n) or servo error reset command (M3208+20n)
turns on.

POINT |

(1) Even if the servo error reset (M3208+20n) turns on at the servo error
occurrence, the same error code might be stored again.

(2) Reset the servo error after removing the error cause of the servo amplifier side
at the servo error occurrence.

(3) Error at the real mode/virtual mode switching
These errors are checked when the real mode/virtual mode switching request
flag (M2043) turns off to on/on to off.
When the check shown in Section 9.1 and 9.2 is executed, and if error is
detected, it is as follows.
* It remains the current mode without the real mode/virtual mode switching.
* The real mode/virtual mode switching error detection flag (M2045) turns on.
* The error codes are stored in the real mode/virtual mode switching error

information (SD504 to SD506).

POINT |

* The axis error code among the error codes stored in the SD504 to SD506 is shown below.
b15 b0

SD504 Error

SD505 | Axis 16| Axis 15| Axis 14| Axis 13| Axis 12| Axis 11| Axis 10| Axis 9 | Axis 8 | Axis7 |Axis6 | Axis5 |Axis4 |Axis3 |Axis2 |Axis 1

SD506 | Axis 32| Axis 31| Axis 30| Axis 29| Axis 28| Axis 27| Axis 26| Axis 25| Axis 24| Axis 23 | Axis 22| Axis 21| Axis 20 | Axis 19| Axis 18| Axis 17

|—> Erroneous axis bit "1"

<Example> For 8 axes error
(Decimal) "128" and (Hexadecimal) "0080H" is stored in the SD505,
(Decimal) "0" and (Hexadecimal) "0000H" is stored in the SD506,
and the error code is stored in the SD504.

[N
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APPENDIX 1.1 Expression method for word data axis No.

The axis No. may be expressed to correspond to each bit of word data for the
positioning dedicated signal.

Example of the TEST mode request error information (SD510, SD511) is shown below.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
SD510 | Axis 16 | Axis 15| Axis 14 | Axis 13 | Axis 12 [ Axis 11 | Axis 10| Axis 9 | Axis 8 | Axis 7 | Axis 6 | Axis 5 | Axis 4 | Axis 3 | Axis 2 | Axis 1
SD511 | Axis 32| Axis 31| Axis 30 | Axis 29 | Axis 28 | Axis 27 | Axis 26 | Axis 25 | Axis 24 | Axis 23 | Axis 22 | Axis 21| Axis 20 | Axis 19 | Axis 18 | Axis 17
» Stores the during operation/stop
data of each axis
® 0 : During stop
(Note): The following range is valid. * 1 : During operation
*Q172DSCPU : Axis No.1 to 16
*Q172DCPU(-S1) : Axis No.1to 8
(1) Axis 8 : Test mode request error
The controlling signal "1" is stored in SD510 "b7 (axis 8)".
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 Decimal Hexadecimal
SD510| o 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 SD510 128 0080H
sp511f o | 0o | 0o | 0| O] O0O|O|O|O]O|O|O|O|O|O|O]SD511 0  0000H
(2) Axis 12, 20 : Test mode request error
The controlling signal "1" is stored in SD510 "b11 (axis 12)" and SD511 "b3 (axis 20)".
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 Decimal Hexadecimal
sbs10f 0 | 0| O | O] 1| 0| 0| O|O] O] O] O|O]| O] O] 0| SD510 2048 0800H
sbs11f o | 0| 0| 0|O|]O|O|O|O|]O|]O]|O|1|O0] 0| oO0]sSD5s11 8  0008H
(3) Axis 4, 10 : Test mode request error
The controlling signal "1" is stored in SD510 "b3 (axis 4)" and SD511 "b9 (axis 10)".
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl b0 Decimal Hexadecimal
SD510( o 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 SD510 520 0208H
sp511f o | ol o | 0| 0|0|O|O0O|O0O|O|O|]O|O|oO/|O]|OF|SD511 0O  000OH
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APPENDIX 1.2 Related systems and error processing

There are following 2 types for the related systems of virtual mode.
« System consisting of a drive module and output module.
* Multiple systems used the same drive module.

The following processing occurs, when the error is detected at an output module.

« If an error is detected at least one output module, a drive module cannot start and
that system cannot be operate.
The auxiliary input axis operation for the erroneous output module also cannot

operate.

« Other systems which use the drive module which could not start by the output module
error also cannot operate.

<«— Clutch
_|_|_

Differential
gear

[System 1]
Dri e | |
A
Start
impossible
Output Output
module module
a b
[System 2]
Drive module ]
- T
Clutch —>_|.|_
[ Differential Output
gear module
e
rivi Output
mole module
A d
Start
[System 3] impossible
Dr e |
B
Output Output
module module
f g

riv utp
mox{ule moxiile
B c
Start Errors
impossible

(1) If an error occurs at any of the output module
"a", "b", "c" for system 1, a drive module "A"
cannot start and system 1 cannot operate.
The drive module "A" at system 2 cannot
also start.

(2) If an error occurs at the output module "c"
for system 1, a drive module cannot also
start. Since the drive module "B" for system 3
cannot also start, the system 3 cannot also
start.

(3) The drive module "C" for system 2 can start.
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APPENDIX 1.3 Servo program setting errors (Stored in SD517)

The error codes, error contents and corrective actions for servo program setting errors
are shown in Table 1.1.
In the error codes marked with "Note" indicates the axis No. (1 to 32).

Table 1.1 Servo program setting error list

Error code

stored in SD517 Error name Error contents Error processing Corrective action

Parameter block No. |The parameter block No. is outside |Execute the servo program Set the parameter block No.

1 setting error the range of 1 to 64. with the default value "1" of  [within the range of 1 to 64.
parameter block.
Address (travel (1) The address is outside the (1) Positioning control does |(1) If the control unit is
value) setting error setting range at the positioning not start. (All interpolation [degree], set the address
(Except the speed start for absolute data method. control at the interpolation within the range of 0 to
control anq. Unit | Address setting range control.) . 35999999.
speed/position (2) If the error is detected

0to %1075

control.) degree during the speed-
(Setting error for 35999999 | [degree] switching control or
n03 Note)  jinear axis at the constant-speed control, a
helical-interpolation.) (2) The travel value is set to deceleration stop is (2) Set the travel value within
-2147483648 (H80000000) at made. the range of "0 to * (23'-1)".
the positioning start for (3) If an error occurs in one
incremental data method. servo program, all servo

programs do not execute
during the simultaneous

start.
Command speed (1) The command speed is (1) Positioning control does |Set the command speed within
error outside the range of 1 to the not start if the command |the range of 1 to the speed
speed limit value. speed is "0" or less. limit value.
(2) The command speed is (2) If the command speed
outside the setting range. exceeds the speed limit

- - value, control with the
Unit Speed setting range .
speed limit value.
o 1to %1072
600000000 |[mm/min]
4 . 1to %103
inch ) .
600000000 |[inch/min]
%108
1to [degree
degree| »147483647|  /min]
(Note-1)
ulse 1o [pulse/s]
PUSE | 2147483647 P
5 Dwell time setting | The dwell time is outside the Control with the default value |Set the dwell time within the
error range of 0 to 5000. "0". range of 0 to 5000.
6 M-code setting error | The M-code is outside the range Set the M-code within the
of 0 to 32767. range of 0 to 32767.
Torque limit value  [The torque limit value is outside  [Control with the torque limit [Set the torque limit value
7 setting error the range of 1 to 1000. value of the specified within the range of 1 to 1000.

parameter block.

(Note-1): When the "speed control 10 X multiplier setting for degree axis" is set to "valid", the setting range is 0.01 to
21474836.47 [degree/min].
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Table 1.1 Servo program setting error list (Continued)

s tolferéoizcgges 17 Error name Error contents Error processing Corrective action
Auxiliary point (1) The auxiliary point address is  |Positioning control does not |(1) If the control unit is
setting error outside the setting range at the [start. [degree], set the auxiliary
(At the auxiliary positioning start for absolute point address within the
point-specified data method. range of 0 to 35999999.
_CIFCUIar . Unit | Address setting range
interpolation. )
Nott (At the auxiliary degree Oto <107
nog (Note) ; " 9€| 35999999 | [degree]
point-specified
helical interpolation.)
(2) The auxiliary point address is (2) Set the auxiliary point
set t0 2147483648 address within the range of
(H80000000) at the positioning 0 to + (23'-1).
start for incremental data
method.
Radius setting error |(1) The radius is outside the setting (1) If the control unit is
(At the radius- range at the positioning control [degree], set the radius
specified circular for absolute data method. within the range of 0 to
interpolation.) - - 35999999.
(At the radius- Unit | Address setting rani)e
09 (Note) specified helical degree Oto 10
n interpolation.) 35999999 | [degree]
(2) The radius is set to "0" or (2) Set the radius within the
negative setting at the range of 1 to (23-1).
positioning start for incremental
data method.
Central point setting |(1) The central point address is (1) If the control unit is
error outside the setting range at the [degree], set the central
(At the central point- positioning start for absolute point address within the
specified circular data method. range of 0 to 35999999.
interpolation.) ) Unit | Address setting range
(At the central point- =
n10 (Note) specified helical degree 0to x10
. . 35999999 | [degree]
interpolation.)
(2) The central point is set to (2) Set the central point
-2147483648 (H80000000) at address within the range of
the positioning start for 0 to * (231-1).
incremental data method.
1 Interpolation control [The interpolation control unit is set|Control with the default value |Set the interpolation control
unit setting error outside the range of 0 to 3. "3". unit within the range of 0 to 3.
Speed limit value The speed limit value is set Control with the default value |Set the speed limit value within
12 setting error outside the setting range. 200000[pulse/s]. the setting range.
[For pulse]
1 to 214748364 7[pulse/s]
Acceleration time The acceleration time is set to "0". [Control with the default value |Set the acceleration time
setting error "1000". within the range of 1 to 65535.
FIN acceleration/ The FIN acceleration/deceleration The FIN acceleration/
deceleration setting |time is set except 1 to 5000. deceleration time within the
13 error range of 1 to 5000.
Fixed position stop |The fixed position stop Set the fixed position stop
acceleration/ acceleration/deceleration time is acceleration/deceleration time
deceleration time set to "0". within the range of 1 to 65535.
setting error
14 Deceleration time | The deceleration time is set to "0". Set the deceleration time
setting error within the range of 1 to 65535.
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Table 1.1 Servo program setting error list (Continued)

range 0 to 4095.

s tolferéoizcgges 17 Error name Error contents Error processing Corrective action
Rapid stop The rapid stop deceleration time |Control with the default value [Set the rapid stop deceleration

15 deceleration time is set to "0". "1000". time within the range of 1 to
setting error 65535.

16 Torque limit value  [The torque limit value is outside  [Control with the default value [Set the torque limit value
setting error the range of 1 to 1000. "300[%]". within the range of 1 to 1000.
Allowable error The allowable error range for Control with the default value |Set the allowable error range
range for circular circular interpolation is outside the |"100[pulse]". for circular interpolation within
interpolation setting |setting range. the setting range.
error Unit | Address setting range

17 mm X 10'1 [pm]

inch oo 1= 10 [|r51ch]
degree | 100000 <107
[degree]
pulse [pulse]

18 Repeat count error | The repeat count is outside the Control the repeat count with |Set the repeat count within the

range of 1 to 32767. "1". range of 1 to 32767.

START instruction |(1) The servo program specified |Positioning control does not [(1) Create the servo program
setting error with the START instruction start. specified with the START
does not exist. instruction.

(2) There is a START instruction (2) Delete the servo program
in the specified servo program. specified with the START

instruction.

(3) The starting axis of the (3) Do not overlap the starting

19 specified servo program axis.

overlap.

(4) The real mode program and (4) Do not allow mixture of the
virtual mode program are real mode program and
mixed. virtual mode program.

(5) The real axis program and (5) Do not allow mixture of the
command generation axis real axis program and
program are mixed. command generation axis

program.
Point setting error  [Point is not specified in the Set a point between CPSTART

20 instruction at the constant-speed and CPEND.

control.

Reference axis The axis except interpolation axis Set one of the interpolation
speed setting error |is set as the reference axis at the axes as the reference axis.

21 linear interpolation of the

reference axis speed-specified

method.

S-curve ratio setting |S-curve ratio is set outside the Control the S-curve ratio with |Set the S-curve ratio within the

22 error range of 0 to 100[%] at the S- 0[%] (Trapezoidal range of 0 to 100[%)].

curve acceleration/deceleration. |acceleration/deceleration).

VSTART setting Not even one speed-switching Positioning control does not | Set the speed switching point
error point has been set between a start. between the VSTART and

23 VSTART and VEND instruction, VEND instructions or the FOR

or between FOR and NEXT and NEXT instructions.

instruction.
Cancel function start|The start program No. for the Start after set the start
24 program No. error  |cancel function is set outside the program No. within the range

of 0 to 4095.
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Table 1.1 Servo program setting error list (Continued)

Error code
stored in SD517

Error name

Error contents

Error processing

Corrective action

High-Speed
oscillation command

Operation cannot be started
because the amplitude specified

Positioning control does not

start.

Start after set the command
amplitude within the range of 1

error

(A non-existent instruction code
has been specified.)

25 amplitude error with the high-speed oscillation to 214783647.
function is outside the range 1 to
2147483647.
High-Speed Operation cannot be started Start after set the starting angle
oscillation command |because the starting angle within the range of 0 to 3599
% starting angle error |specified with the high-speed (< 0.1 [degree]).
oscillation function is outside the
range of 0 to 3599
(< 0.1[degree]).
High-Speed Operation cannot be started Start after set the frequency
oscillation command |because the frequency specified within the range of 1 to
27 frequency error with the high-speed oscillation 5000[CPM].
function is outside the range of 1
to 5000[CPM].
Number of helical The specified number of pitches of Set the specified number of
28 interpolation pitches |helical interpolation is outside the pitches within the range of 0 to
error range of 0 to 999. 999.
Device error of the |Any unauthorized devices are set |Positioning control does not |Review the devices of home
1 home position return |in the home position return data |start. position return data for indirect
data for indirect for indirect setting. setting.
setting
Advanced S-curve |The acceleration section 1 ratio is |Control with Set the each ratio within the
45 acceleration/ outside the range of 0.0 to acceleration section 1 ratio = |range of 0.0 to 100.0[%].
deceleration setting [100.0[%]. 0.0
error The acceleration section 2 ratio is |acceleration section 2 ratio =
46 outside the range of 0.0 to 0.0
100.0[%]. deceleration section 1 ratio =
The deceleration section 1 ratio is |00
47 outside the range of 0.0 to deceleration section 2 ratio =
100.0[%]. 0.0
The deceleration section 2 ratio is
48 outside the range of 0.0 to
100.0[%].
49 (Acceleration section 1 +
Acceleration section 2) > 100.0[%]
(Deceleration section 1 +
50 Deceleration section 2) >
100.0[%]
Rapid stop The rapid stop deceleration time is |Control the rapid stop Set the rapid stop deceleration
51 deceleration time bigger than the setting value of deceleration time with the time within the range of 1 to
setting error deceleration time. setting value of deceleration [deceleration time setting value.
time.
START instruction The servo program specified with |Positioning control does not Set the correct servo program
900 . the servo program start does not |start.
setting error . No.
exist.
START instruction  [The axis No. set in the servo Set the correct axis No.
901 setting error program start is different from the
axis No. set in the servo program.
Servo program The instruction code cannot be Set the correct instruction code
902 instruction code decoded.
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Table 1.1 Servo program setting error list (Continued)

Error code
stored in SD517

Error name

Error contents

Error processing

Corrective action

903

Start error

A virtual mode program was
started in the real mode.

905

Start error

(1) Operation disable instructions
(VPF, VPR, VPSTART, PVF,
PVR, ZERO, VVF, VVR, OSC)
was started in virtual mode.

(2) Operation disable instructions
(ZERO, OSC, CHGA-C) was
started in real mode axis.

(3) Operation disable instructions
(VPF, VPR, VPSTART,
VSTART, ZERO, VVF, VVR,
OSC) was started in command
generation axis.

(4) Operation disable instructions
(CHGA-C, CHGA-E) from the
D(P).SVST instruction of
Motion dedicated instruction
was started.

906

Axis No. setting
error

(1) Unused axis of the system
setting is set in the servo
program start.

(2) It was started by setting the
real mode axis in the virtual
servo program.

(3) It was started in the condition
that the real mode axis had
been mixed with virtual axis in
the interpolation axis.

(4) It was started by setting the
virtual axis in the real mode
program in virtual mode.

907

Start error

It was started during processing
for switching from real mode to
virtual mode.

908

Start error

It was stated during processing for
switching from virtual mode to real
mode.

Positioning control does not

start.

Check the program mode
allocation.

Correct the servo program.

Use the D(P).CHGA instruction
of Motion dedicated instruction.

Set the axis No. set in the
system setting or mechanical
system program.

Use M2043 (real mode/virtual
mode switching request),
M2044 (real mode/virtual
mode switching status) as
interlocks for start.
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APPENDIX 1.4 Drive module errors

Table 1.2 Drive module error (100 to 1199) list

Control mode of virtual servo axis

gl s
gl 8
Error | Error o o| o | 2| S Error ) .
2 £l g ol o = Error cause . Corrective action
class | code o % ,; ? 2 § % processing
R
EERREEEERE

* The PLC ready flag (M2000) or » Set the Motion CPU to RUN.

100 |[Oo|olololololo O | PCPUREADY complete flag * Turn the PLC ready flag

(SM500) is OFF. (M2000) on.

* The start accept flag (M2001 to « Take an interlock in the
M2032) for applicable axis is ON. program not to start the starting

101 lololololololo @) axis. (Use the start accept flag
OFF of the applicable axis as
the starting condition).

103 [ololololololo o * The stop command (M4800+20n) * Turn the stop command

for applicable axis is ON. (M4800+20n) off and start.

1 |ololololololo o * The rapid stop command (M4801 * Turn the rapid stop command

+20n) for applicable axis is ON. (M4801+20n) off and start.

* The feed current value is outside « Set within the stroke limit range

105 the range of stroke limit at the start. by the JOG operation.

MNote) | O Ol|lo @) + Set within the stroke limit range
by the home position return or
current value change.

* Positioning is outside the range of « Perform the positioning within
stroke limit. the range of stroke limit.

» When absolute position system is » When absolute position system
enabled for stepping driver, and is enabled for stepping driver, if
software stroke limit is valid with software stroke limit is valid and

Minor 106 olo olo o control units as degree, the Positioning | control units are degree, do not
(Note) following instructions were started. |control does | use the following instructions.
error (1) Absolute system instructions in  |not start. (1) Absolute system instructions
constant-speed control in constant-speed control
(2) Position follow-up control (2) Position follow-up control
(3) Absolute system instructions in (3) Absolute system instructions
speed-switching control in speed-switching control

* The address that does not generate « Correct the addresses of the
an arc is set at auxiliary point- servo program.
specified circular interpolation or
auxiliary point-specified helical
interpolation.

(Relationship between the start
point, auxiliary point and end point.)

* The auxiliary point-specified circular » Make the stroke limit valid for

107 interpolation or auxiliary point- the control unit degree axis

Mote) | O O specified helical interpolation was starts the auxiliary point-

started in the control unit degree specified circular interpolation or
axis which is "stroke limit invalid". auxiliary point-specified helical
interpolation.

* The auxiliary point-specified circular » Make the stroke limit valid for
interpolation or auxiliary point- the axis starts the auxiliary
specified helical interpolation was point-specified circular
started in the axis which is "stroke interpolation or auxiliary point-
limit invalid". specified helical interpolation.

(Note): This error code is stored at all relevant interpolation axis storage areas at the interpolation operation.
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Table 1.2 Drive module error (100 to 1199) list (Continued)

Control mode of virtual servo axis
5| .
5| 3
c (&) Ql
Eror | Error § §_’ § :",’ § z Error cause Error. Corrective action
class | code o % ,; & 2 § % processing
51 3 ol 2| & |3l g s
ol | o] o] O] 3| 2| o o

* The address that does not generate « Correct the addresses of the
an arc is set at R(radius) specified servo program.
circular interpolation or R(radius)
specified helical interpolation.

(Relationship between the start
point, radius and end point.)
* The radius-specified circular » Make the stroke limit valid for
108 interpolation or radius-specified the control unit degree axis
otey | O O helical interpolation was started in starts the radius-specified
the control unit degree axis which is circular interpolation or radius-
"stroke limit invalid". specified helical interpolation.

* The radius-specified circular » Make the stroke limit valid for
interpolation or radius-specified the axis starts the radius-
helical interpolation was started in specified circular interpolation or
the axis which is "stroke limit radius-specified helical
invalid". interpolation.

* The address that does not generate « Correct the addresses of the
an arc is set at central point- servo program.
specified circular interpolation or L

. - ) Positioning

central point-specified helical

. ) control does

interpolation.

(Relationship between the start not start.

point, central point and end point.)

* The central point-specified circular » Make the stroke limit valid for

Minor | 109 interpolation or central point- the control unit degree axis
error | (Mot O O specified helical interpolation was starts the central point-specified

started in the control unit degree circular interpolation or central

axis which is "stroke limit invalid". point-specified helical

interpolation.

* The central point-specified circular » Make the stroke limit valid for
interpolation or central point- the axis starts the central point-
specified helical interpolation was specified circular interpolation or
started in the axis which is "stroke central point-specified helical
limit invalid". interpolation.

* The difference between the end « Correct the addresses of the
point address and ideal end point is servo program.

:N:tg @) @) outside the allowable error range for
circular interpolation at the circular
interpolation.

* The setting JOG speed is "0". « Set the correct speed (within the

* The setting JOG speed exceeded |Control with | setting range).
the JOG speed limit value. the JOG

speed limit
value.
116 @) * The setting JOG speed limit value [Control with |+ Set the correct JOG speed limit
exceeded the setting range. the value (within the setting range).
maximum
setting range
of each
control unit.

(Note): This error code is stored at all relevant interpolation axis storage areas at the interpolation operation.
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Table 1.2 Drive module error (100 to 1199) list (Continued)

Control mode of virtual servo axis
£ 5]
o 8l o
Eror | Error § f%f’ § :",’ § z Error cause Error. Corrective action
class | code | _| = gl a2 ef 3| 2 processing
gl £ Y 3l 2| £
sl 2 g 5| 5 L 3§ &
8l 2 2 & 5 8| §| 5 3
ol | o] o] O] 3| 2| o o
» Both of forward and reverse rotation [Only the « Set a correct data.
were set at the simultaneous start  |applicable
for the JOG operation. axis set to
"7 O the forward
direction
starts.
* In the real mode or at the real mode » When specifying the end point
axis, the instruction to specify the address by absolute data
end point address by absolute data method in speed switching
119 @) method in speed switching control control, make the stroke limit
was executed for the axis with unit valid.
[pulse/mm/inch] where the stroke
limit is disabled.
* An unusable instruction (VVF/VVR) « Cannot start VVF/VVR
was started in an axis that does not instruction in an axis that does

136 O support VVF/VVR instruction. not support VVF/VVR
instruction.

* The travel value of the reference * Do not set axis of travel value
axis is set at "0" in the linear o "0" as the reference axis.

14010 interpolation for reference axis Positioning

specification. control does
* The position command device of not start. « Set the even number for the

141 O | position follow-up control is set the position command device of

odd number. position follow-up control.

) * Not allowed axis started in the « Start in the virtual mode again
Minor virtual mode. (It cannot be started after correct the error cause in
eror | 151 1O OO |O|O|O|0O O with error at real mode/virtual mode the real mode.

switching.)
« It started at the virtual mode and
152 [o|lolololololo O | during deceleration by all axes
servo OFF (M2042 OFF).
« It started at the virtual mode and
153 |o|lolololololo O | during deceleration by occurrence
of the output module servo error.
* The PLC ready flag (M2000) turned . |* Turn the PLC ready flag
) Deceleration
200 ([o]lolololololo O | off during the control by the servo stop (M2000) on after all axes have
program. stopped.
* The PLC ready flag (M2000) turned * Turn the PLC ready flag
off to on again during deceleration (M2000) off to on after all axes
by turning off the PLC ready flag . have stopped.

204 |O[O|O|OO|O|O| O] (M2000). No operation| - .\ the PLC ready flag
(M2000) off to on during
deceleration is "no operation".)

* The feed current value exceeded « Correct the stroke limit range or
the stroke limit range during travel value setting so that
positioning control. Only the axis positioning control is within the
exceed the stroke limit range is Deceleration | range of the stroke limit.

207 O o100 O stored at the circular/helical stop

interpolation.
All interpolation axes are stored in
the linear interpolation.

APP - 13



APPENDICES

Table 1.2 Drive module error (100 to 1199) list (Continued)

Control mode of virtual servo axis

while passing through only the
positioning point for incremental

method.

£ 5]
o 8l o
Eror | Error § f%f’ § :",’ § z Error cause Error. Corrective action
class | code o % ,; & 2 § % processing
51 3 ol 2| & |3l g s
2 Bl 8 8 2| of 2l g B
el & 3] 8] S| 8| 2| 4 &

* The feed current value of another « Correct the stroke limit range or
axis exceeded the stroke limit value travel value setting so that
during the circular/helical positioning control is within the

208 1O oo O interpolation control or simultaneous range of the stroke limit.
manual pulse generator operation.
(For detection of other axis errors). |[Deceleration

* During positioning control, an stop « Set the speed setting so that
overrun occurred because the overrun does not occur.
deceleration distance for the output « Set the travel value so that

21 O speed is not attained at the point overrun does not occur.
where the final positioning address
was detected.

» The manual pulse generator was Manual » Execute the manual pulse
enabled during the start of the pulse generator operation after the
applicable axis, the manual pulse ~ |9enerator applicable axis stopped.

214 O generator operation was executed. !nput 1 .
ignored until
the axis
stops.

* The speed switching point address « Set the speed-switching point
exceed the end point address. between the previous speed

* The positioning address in the switching point address and the

215 O reverse direction was set during the |Rapid stop | end point address.

speed switching control.
* The same servo program was » Correct the Motion SFC
Minor executed again. program.
error * When the control unit is "degree" * When the control unit is
during the position follow-up control, "degree", set the command
the command address exceeded Deceleration address within the range of 0 to

220 O |_the range of 0 to 35999999. stop 35999999.

» The command address for the » Set the address within the
position follow-up control exceeded stroke limit range.
the stroke limit range.

* The speed at the pass point Control with |+ Set the speed command value
exceeded the speed limit value the speed within the range of 1 to speed
during constant-speed control. limit value. limit value.

225 O « The speed at the pass pointis 0 or |Control with

less. the speed of
last pass
point

* When the skip is executed in the « If absolute circular interpolation
constant-speed control, the next ) or absolute helical interpolation
. S L Immediate . . .
interpolation instruction is an stop is designated at a point after the
absolute circular interpolation or skip designation point, set an
absolute helical interpolation. absolute linear interpolation in

« After the skip is executed in the the interval.

230 o constant-speed control, an absolute

circular interpolation or absolute .
L L Deceleration
helical interpolation is executed stop
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Table 1.2 Drive module error (100 to 1199) list (Continued)

Control mode of virtual servo axis

range of 0 to speed limit value.

£ 5]
o 8l o
Eror | Error § §_’ § :",’ § z Error cause Error. Corrective action
class | code | _| = sl 2 2 3| S processing
£l 8 = al ¢ =
sl 2 g 5| 5 L 3§ &
ol @ o o | O g & @
gl | & 3] 8| 8| 2| 4 &

* The target position change request * When executing the target
(CHGP) specifying the address position change request
where the target position is outside specifying the address to the

260 10O O the range of 0 to 35999999 is axis whose unit is [degree], set
executed to the axis whose unit is the target position within the
[degree]. range of 0 to 35999999.

« At the target position change « Set the speed so that an
request (CHGP), since the travel to overrun will not occur.

261 |00 @) the target position after the change *Set the target position so that an
was shorter than the deceleration overrun will not occur.
distance, an overrun occurred.
+ At the target position change » Set the stroke limit range or the
request (CHGP), the target position target position after the change
262 |00 @) after the change exceeds the range so that the positioning control is
of the stroke limit. performed within the stroke limit
range.

« The target position change request |Deceleration |+ Do not execute the target
(CHGP) is executed to the program |stop position change to the program
where the following where the FIN
acceleration/deceleration system is acceleration/deceleration or the
set. advanced S-curve
(1) FIN acceleration/deceleration acceleration/deceleration is set.

263 10|10 O (2) Advanced S-curve acceleration/ * Set the
. deceleration acceleration/deceleration
Minor system of the parameter block
error or the servo program to the
trapezoid/S-curve
acceleration/deceleration.

* In reference axis-specified linear » Set a target position so that the
interpolation or the long axis- travel of the reference axis or
specified linear interpolation, the the long axis after the target

264 O travel of the reference axis or the position change is not 0.
long axis after the target position
change request (CHGP) is 0.

* The current value was changed « Use the following devices as
during positioning control of the interlocks not to change the
applicable axis. current value for the applicable

» The current value was changed for [Current axis.

300 [Olo|lololololo O | the axis that had not been started. |valueis not | (1) The start accept flag (M2001

« The current value was changed for |changed. to M2032) OFF for
the servo OFF axis. applicable axis.

(2) The servo READY signal
(M2415+20n) ON.

* The speed after speed change is « Set the speed after speed

0 @) 0 s.et.outside the range of 0 to speed Control with change. w?thin the range of 0 to

limit value. speed limit value.
305 the speed
* The absolute value of speed after limit value.  |° Set the absolute value of speed
ololo @) speed change is set outside the after speed change within the

range of 0 to speed limit value.
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Table 1.2 Drive module error (100 to 1199) list (Continued)

Control mode of virtual servo axis

at Q172DEX.

g o)
©
Error | E 2l g o E
rror | Error sl g S rror
§ §_’ § ol o 2 Error cause . Corrective action
class | code | _| = g 2 2| 3 2 processing
£ s H IR gl g e
S| & 5| ol & 5| 2| §
gl 8 8| 8 2| of g| g B
HEEEEEERE:
» Change speed to negative speed in . « Do not change speed to
. . . o Speed is not . ; . .
310 [o|lololololo O | the invalid axis of stroke limit. negative speed in the invalid
changed. h -
axis of stroke limit.
Minor * The target position change request » Change the target position for
(CHGP) was executed for the axis Target the axes operated by the
error 330 which was executing a servo os?tion is following servo instructions.
ol0 oo instruction which was not Eot chanaed (1) Linear interpolation control
compatible with target position ged. (2) Fixed-pitch feed operation
change. (3) Constant-speed control
* Q172DEX or encoder hardware . * Check (replace) the Q172DEX
Immediate
error. input stop or encoder.
» Disconnected encoder cable P » Check the encoder cable
* A synchronous encoder set in the  [Input from |+ Set a synchronous encoder
system setting differs from a synchronous | actually connected in the
synchronous encoder actually encoder system setting.
1151 @)
) connected. does not
Major accept.
error * No battery or disconnected battery * Replace the battery and turn
at Q172DEX. Immediate ON the Multiple CPU system
input stop power supply a few minutes
later.
1152 0 * Low voltage at Q172DEX. .. |* Replace the battery.
- Operation is
* No battery or disconnected battery . * Replace the battery or check
1153 0 continued.

(replace) the Q172DEX.
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APPENDIX 1.5 Servo errors

(1) Servo errors (2000 to 2999)

These errors are detected by the servo ampilifier, and the error codes are [2000]

to [2999].

The servo error detection signal (M2408+20n) turns on at the servo error

occurrence. Eliminate the error cause, reset the servo ampilifier error by turning

on the servo error reset command (M3208+20n) and perform re-start. (The servo
error detection signal does not turn on because the codes [2100] to [2599] are for
warnings.)

(Note-1): As for the regenerative alarm (error code [2030]) or overload 1 or 2
(error codes [2050], [2051]), the state at the operation is held also for
after the protection circuit operation in the servo amplifier. The memory
contents are cleared with the external power supply off, but are not
cleared by the reset signal.

(Note-2): If resetting by turning off the external power supply is repeated at the
occurrence of error code [2030], [2050] or [2051], it may cause devices
to be destroyed by overheating. Re-start operation after eliminating the
cause of the error certainly.

The hexadecimal display of servo amplifier display servo error code
(#8008+20n) is the same as the LED of servo amplifier.

A CAUTION

@ If a controller, servo amplifier self-diagnosis error occurs, check the points stated in this manual
and clear the error.

List of servo errors are shown in next page or later.
Refer to the "Servo amplifier Instruction Manual" for details.

Servo amplifier type Instruction manual name
MR-J4-CIB SSCNETII/H Interface AC Servo MR-J4-_B_(-RJ) Servo amplifier Instruction Manual
(SH-030106)
SSCNETII/H Interface Multi-axis AC Servo MR-J4W2-_B/MR-J4W3-_B/
MR-J4W-CIB

MR-J4W2-0303B6 Servo amplifier Instruction Manual (SH-030105)

MR-J3-C0B SSCNETI interface MR-J3-C0B Servo amplifier Instruction Manual (SH-030051)

SSCNETII interface 2-axis AC Servo Amplifier MR-J3W-0303BN6/MR-J3W-[IB Servo
amplifier Instruction Manual (SH-030073)

MR-J3W-OB

SSCNETI Compatible Linear Servo MR-J3-[0B-RJ004U Instruction Manual

MR-J3-01B-RJ004
(SH-030054)

SSCNETII Compatible Fully Closed Loop Control MR-J3-C1B-RJ006 Servo amplifier

MR-J3-00B-RJ006
Instruction Manual (SH-030056)

SSCNETII interface Direct Drive Servo MR-J3-C1B-RJ080W Instruction Manual

MR-J3-01B-RJ080
(SH-030079)

SSCNETIN interface Drive Safety integrated MR-J3-CIB Safety Servo amplifier

MR-J3-0IB Safet
@Y | Instruction Manual (SH-030084)

@: Refer to Section 1.4 for the software version that supports this function.
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(a) MR-J4(W)OB
Table 1.3 Servo error (2000 to 2999) list (MR-J4(W)-C1B)

Servo amplifier )
Error code ) Name Details name Remarks
LED display
10.1 Voltage drop in the control power
2010 Undervoltage - — .
10.2 Voltage drop in the main circuit power
11.1 ) . Axis number setting error/Station number setting error
2011 Switch setting error - - - -
11.2 Disabling control axis setting error
121 RAM error 1
12.2 RAM error 2
12.3 Memory error 1 RAM error 3
2012 12.4 (RAM) RAM error 4
12.5 RAM error 5
12.6 RAM error 6
2013 13.1 Clock error Clock error 1
13.2 Clock error 2
14.1 Control process error 1
14.2 Control process error 2
14.3 Control process error 3
14.4 Control process error 4
14.5 Control process error 5
2014 14.6 Control process error | Control process error 6
14.7 Control process error 7
14.8 Control process error 8
14.9 Control process error 9
14.A Control process error 10
14.B Control process error 11
15.1 EEP-ROM error at power on
Memory error 2 (EEP- - -
2015 15.2 ROM) EEP-ROM error during operation
15.4 Home position information read error
16.1 Encoder initial communication - Receive data error 1
16.2 Encoder initial communication - Receive data error 2
16.3 Encoder initial communication - Receive data error 3
165 Encoder initial communication - Transmission data
error 1
16.6 Encoder initial communication - Transmission data
o error 2
2016 Encoder‘|n|t|.a| Encoder initial communication - Transmission data
16.7 communication error 1
error 3
16.A Encoder initial communication - Process error 1
16.B Encoder initial communication - Process error 2
16.C Encoder initial communication - Process error 3
16.D Encoder initial communication - Process error 4
16.E Encoder initial communication - Process error 5
16.F Encoder initial communication - Process error 6
17.1 Board error 1
17.3 Board error 2
17.4 Board error 3
2017 17.5 Board error Board error 4
17.6 Board error 5
17.8 Board error 6
17.9 Board error 8
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Table 1.3 Servo error (2000 to 2999) list (MR-J4(W)-OB) (Continued)

Servo amplifier
Error code . P Name Details name Remarks
LED display
19.1 Flash-ROM error 1
Memory error 3
2019 19.2 Flash-ROM error 2
(Flash-ROM)
19.3 Flash-ROM error 3
20.1 Encoder normal communication - Receive data error 1
20.2 Encoder normal communication - Receive data error 2
20.3 Encoder normal communication - Receive data error 3
205 Encoder normal communication - Transmission data
) error 1
Encoder normal . L
2020 L Encoder normal communication - Transmission data
20.6 communication error 1
error 2
20.7 Encoder normal communication - Transmission data
) error 3
20.9 Encoder normal communication - Receive data error 4
20.A Encoder normal communication - Receive data error 5
21.1 Encoder error 1
21.2 Encoder data update error
21.3 Encod | Encoder data waveform error
ncoder normal
2021 214 . Encoder non-signal error
communication error 2
215 Encoder hardware error 1
21.6 Encoder hardware error 2
21.9 Encoder error 2
241 . Ground fault detected at hardware detection circuit
2024 Main circuit error - -
24.2 Ground fault detected at software detection function
25.1 . Servo motor encoder - Absolute position erased
Absolute position —
2025 Scale measurement encoder - Absolute position
252 erased
erased.
271 Magnetic pole detection - Abnormal termination
27.2 Magnetic pole detection - Time out error
27.3 N ) Magnetic pole detection - Limit switch error
Initial magnetic pole - - -
2027 27.4 ) Magnetic pole detection - Estimated error
detection error - - — —
27.5 Magnetic pole detection - Position deviation error
27.6 Magnetic pole detection - Speed deviation error
27.7 Magnetic pole detection - Current error
2028 28.1 Linear encoder error 2 | Linear encoder - Environment error
30.1 Regeneration heat error
2030 30.2 Regenerative error Regeneration signal error
30.3 Regeneration feedback signal error
2031 311 Overspeed Abnormal motor speed
391 Overcurrent detected at hardware detection circuit
) (during operation)
322 Overcurrent detected at software detection function
) (during operation)
2032 Overcurrent - —
323 Overcurrent detected at hardware detection circuit
) (during a stop)
324 Overcurrent detected at software detection function
) (during a stop)
2033 33.1 Overvoltage Main circuit voltage error
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Table 1.3 Servo error (2000 to 2999) list (MR-J4(W)-OB) (Continued)

Servo amplifier
Error code . P Name Details name Remarks
LED display
341 SSCNET receive data error
34.2 SSCNET connector connection error
34.3 SSCNET communication data error
2034 34.4 SSCNET receive error | Hardware error signal detection
345 1 SSCNET receive data error (safety observation
) function)
346 SSCNET communication data error (safety
) observation function)
Command frequenc
2035 35.1 g y Command frequency error
error
36.1 ) Continuous communication data error
SSCNET receive error - .
2036 36.2 9 Continuous communication data error (safety
) observation function)
371 Parameter setting range error
2037 (Note-1) 37.2 Parameter error Parameter combination error
37.3 Point table setting error
42.1 Servo control error by position deviation
42.2 Servo control error Servo control error by speed deviation
42.3 Servo control error by torque/thrust deviation
2042 42.8 Fully closed loop control error by position deviation
42.9 Fully closed loop Fully closed loop control error by speed deviation
42A control error Fully closed loop control error by position deviation
’ (during command stop)
2045 45.1 Main circuit device Main circuit device overheat error 1
45.2 overheat Main circuit device overheat error 2
46.1 Abnormal temperature of servo motor 1
46.2 Abnormal temperature of servo motor 2
46.3 Thermistor disconnected error
2046 Servo motor overheat - .
46.4 Thermistor circuit error
46.5 Abnormal temperature of servo motor 3
46.6 Abnormal temperature of servo motor 4
47.1 . Cooling fan stop error
2047 Cooling fan error - -
47.2 Cooling fan speed reduction error
50.1 Thermal overload error 1 during operation
50.2 Thermal overload error 2 during operation
50.3 Thermal overload error 4 during operation
2050 Overload 1 -
50.4 Thermal overload error 1 during a stop
50.5 Thermal overload error 2 during a stop
50.6 Thermal overload error 4 during a stop
51.1 Thermal overload error 3 during operation
2051 Overload 2 -
51.2 Thermal overload error 3 during a stop
52.1 Excess droop pulse 1
52.3 . Excess droop pulse 2
2052 Error excessive - - —
52.4 Error excessive during 0 torque limit
52.5 Excess droop pulse 3
2054 54.1 Oscillation detection | Oscillation detection error
56.2 Over speed during forced stop
2056 Forced stop error - - -
56.3 Estimated distance over during forced stop

(Note-1): Refer to the parameter No. stored in the parameter error No. (#8009+20n) for details of the erroneous parameter.
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Table 1.3 Servo error (2000 to 2999) list (MR-J4(W)-OB) (Continued)

Servo amplifier
Error code . P Name Details name Remarks
LED display
1A1 Servo motor combination error
Servo motor .
2060 1A.2 L Servo motor control mode combination error
combination error —
1A.4 Servo motor combination error 2
2A1 Linear encoder error 1-1
2A.2 Linear encoder error 1-2
2A.3 Linear encoder error 1-3
2A.4 . Linear encoder error 1-4
2061 Linear encoder error 1 [
2A.5 Linear encoder error 1-5
2A.6 Linear encoder error 1-6
2A.7 Linear encoder error 1-7
2A.8 Linear encoder error 1-8
63.1 STO1 off
63.2 STO timing error STO2 off
2063 63.5 STO by functional safety unit
1E.1 Encoder initial Encoder malfunction
1E.2 communication error 2 | Load-side encoder malfunction
64.1 ) [ STO input error
Functional safety unit e -
64.2 ) Compatibility mode setting error
setting error - -
2064 64.3 Operation mode setting error
1F.1 Encoder initial Incompatible encoder
1F.2 communication error 3 | Incompatible load-side encoder
65.1 Functional safety unit communication error 1
65.2 Functional safety unit communication error 2
65.3 Functional safety unit communication error 3
65.4 ) [ Functional safety unit communication error 4
Functional safety unit - - .
2065 65.5 ) Functional safety unit communication error 5
connection error - - —
65.6 Functional safety unit communication error 6
65.7 Functional safety unit communication error 7
65.8 Functional safety unit shut-off signal error 1
65.9 Functional safety unit shut-off signal error 2
66.1 Encoder initial communication - Receive data error 1
) (safety observation function)
66.2 Encoder initial communication - Receive data error 2
] Encoder initial (safety observation function)
2066 66.3 communication error [ Encoder initial communication - Receive data error 3
) (safety observation (safety observation function)
66.7 function) Encoder initial communication - Transmission data
) error 1 (safety observation function)
66.9 Encoder initial communication - Process error 1
) (safety observation function)
671 Encoder normal communication - Receive data error
) 1 (safety observation function)
67.2 Encoder normal communication - Receive data error
) Encoder normal 2 (safety observation function)
2067 673 communication error 1 [ Encoder normal communication - Receive data error
) (safety observation 3 (safety observation function)
67.4 function) Encoder normal communication - Receive data error
) 4 (safety observation function)
677 Encoder normal communication - Transmission data
) error 1 (safety observation function)
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Table 1.3 Servo error (2000 to 2999) list (MR-J4(W)-OB) (Continued)

Servo amplifier
Error code . P Name Details name Remarks
LED display
2068 68.1 STO diagnosis error | Mismatched STO signal error
701 Load-side encoder initial communication - Receive
) data error 1
70.2 Load-side encoder initial communication - Receive
) data error 2
70.3 Load-side encoder initial communication - Receive
) data error 3
705 Load-side encoder initial communication -
) Transmission data error 1
706 Load-side encoder initial communication -
) Transmission data error 2
. Load-side encoder initial communication -
70.7 Load-side encoder L
o o Transmission data error 3
2070 initial communication - . —
Load-side encoder initial communication - Process
70.A error 1
error 1
70.8 Load-side encoder initial communication - Process
) error 2
70.C Load-side encoder initial communication - Process
) error 3
70.D Load-side encoder initial communication - Process
) error 4
70.E Load-side encoder initial communication - Process
) error 5
70.F Load-side encoder initial communication - Process
' error 6
711 Load-side encoder communication - Receive data
) error 1
712 Load-side encoder communication - Receive data
) error 2
713 Load-side encoder communication - Receive data
) error 3
. Load-side encoder communication - Transmission
715 Load-side encoder
data error 1
2071 normal - . T
L Load-side encoder communication - Transmission
71.6 communication error 1
data error 2
717 Load-side encoder communication - Transmission
) data error 3
719 Load-side encoder communication - Transmission
) data error 4
Load-side encoder communication - Transmission
71.A
data error 5
721 Load-side encoder data error 1
72.2 Load-side encoder data update error
72.3 Load-side encoder Load-side encoder data waveform error
2072 72.4 normal Load-side encoder non-signal error
72.5 communication error 2 | Load-side encoder hardware error 1
72.6 Load-side encoder hardware error 2
72.9 Load-side encoder data error 2
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Table 1.3 Servo error (2000 to 2999) list (MR-J4(W)-OB) (Continued)

Error code Servo ampl|f|er Name Details name Remarks
LED display
791 Functional safety unit power voltage error
79.2 Functional safety unit internal error
79.3 Abnormal temperature of functional safety unit
2079 79.4 Functional safety unit | Servo amplifier error
79.5 diagnosis error Input device error
79.6 Output device error
79.7 Mismatched input signal error
79.8 Position feedback fixing error
2082 82.1 Mastellf-slave Master-slave operation error 1
operation error 1
2088 888 Watchdog Watchdog
Servo amplifier L . .
2091 91.1 ) Main circuit device overheat warning
overheat warning
95.1 STO1 off detection
95.2 STO2 off detection
2095 95.3 STO warning STO warning 1 (safety observation function)
95.4 STO warning 2 (safety observation function)
95.5 STO warning 3 (safety observation function)
2102 921 Battery cable Encoder battery cable disconnection warning
92.3 disconnection warning | Battery degradation
96.1 In-position warning at home positioning
96.2 » . Command input warning at home positioning
Home position setting - —
2106 96.3 warning Servo off warning at home positioning
96.4 Home positioning warning during magnetic pole
detection
9F .1 ) Low battery
2116 Battery warning - -
9F.2 Battery degradation warning
2140 EO0.1 Excesswej . Excessive regeneration warning
regeneration warning
E1.1 Thermal overload warning 1 during operation
E1.2 Thermal overload warning 2 during operation
E1.3 Thermal overload warning 3 during operation
E1.4 . Thermal overload warning 4 during operation
2141 Overload warning 1 -
E1.5 Thermal overload error 1 during a stop
E1.6 Thermal overload error 2 during a stop
E1.7 Thermal overload error 3 during a stop
E1.8 Thermal overload error 4 during a stop
Servo motor overheat .
2142 E2.1 ) Servo motor temperature warning
warning
E31 Multi-revolution counter travel distance excess
warning
2143 E3.2 Absolute position Absolute position counter warning
E3.4 counter warning Absolute positioning counter EEP-ROM writing
frequency warning
E3.5 Encoder absolute positioning counter warning
2144 (Note-1) E4.1 Parameter warning Parameter setting range error warning

(Note-1): Refer to the parameter No. stored in the parameter error No. (#8009+20n) for details of the erroneous parameter.

APP - 23



APPENDICES

Table 1.3 Servo error (2000 to 2999) list (MR-J4(W)-OB) (Continued)

Servo amplifier
Error code . P Name Details name Remarks
LED display
E6.1 Forced stop warning
SS1 forced stop warning 1 (safety observation
E6.2 Servo forced stop )
2146 ) function)
warning - -
6.3 SS1 forced stop warning 2 (safety observation
] function)
Controller forced stop )
2147 E7.1 ) Controller forced stop warning
warning
2148 E8.1 Cooling fan speed Decreased cooling fan speed warning
E8.2 reduction warning Cooling fan stop
E9.1 Servo-on signal on during main circuit off
2149 E9.2 Main circuit off Bus voltage drop during low speed operation
E9.3 warning Ready-on signal on during main circuit off
E9.4 Converter unit forced stop
The other axis error ) .
2151 EB.1 ) The other axis error warning
warning
2152 EC.1 Overload warning 2 Overload warning 2
Output watt excess )
2153 ED.1 ) Output watt excess warning
warning
FO0.1 ) ) Instantaneous power failure tough drive warning
2160 Tough drive warning — - -
F0.3 Vibration tough drive warning
2162 F2.1 Drive recorder - Drive recorder - Area writing time-out warning
F2.2 Miswriting warning Drive recorder - Data miswriting warning
Oscillation detection o . .
2163 F3.1 ) Oscillation detection warning
warning
2907 1B.1 Converter error Converter unit error
2B.1 Encoder counter error 1
2913 Encoder counter error
2B.2 Encoder counter error 2
Inrush current
2918 3A.1 suppression circuit Inrush current suppression circuit error
error
) Parameter combination error for driver
3D.1 Parameter setting I
. communication on slave
2921 error for driver . -
- Parameter combination error for driver
3D.2 communication o
communication on master
3E.1 . Operation mode error
2922 Operation mode error - -
3E.6 Operation mode switch error
7A1 Parameter verification error (safety observation
) function)
. Parameter setting range error (safety observation
TA.2 Parameter setting .
function)
2942 error (safety — -
. . Parameter combination error (safety observation
7A.3 observation function) )
function)
7A4 Functional safety unit combination error (safety
’ observation function)
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Table 1.3 Servo error (2000 to 2999) list (MR-J4(W)-OB) (Continued)

Servo amplifier
Error code . P Name Details name Remarks
LED display
7B.1 Encoder diagnosis error 1 (safety observation
) function)
. . Encoder diagnosis error 2 (safety observation
7B.2 Encoder diagnosis .
function)
2943 error (safety - - -
. . Encoder diagnosis error 3 (safety observation
7B.3 observation function) )
function)
7B.4 Encoder diagnosis error 4 (safety observation
) function)
7C1 Functional safety unit | Functional safety unit communication cycle error
2944 ] communication (safety observation function)
762 diagnosis error (safety | Functional safety unit communication data error
' observation function) | (safety observation function)
2945 7D.1 Safety observation Stop observation error
7D.2 error Speed observation error
8A 1 USB communication | USB communication time-out error/serial
) time-out error/serial communication time-out error
communication time-
2948
out error/Modbus- o
8A.2 L Modbus-RTU communication time-out error
RTU communication
time-out error
8E.A USB communication receive error/serial
) communication receive error
8E.2 USB communication checksum error/serial
) communication checksum error
8E3 USB communication | USB communication character error/serial
) error/serial communication character error
2952 8E4 communication USB communication command error/serial
) error/Modbus-RTU communication command error
8E5 communication error [ USB communication data number error/serial
) communication data number error
8E.6 Modbus-RTU communication receive error
8E.7 Modbus-RTU communication message frame error
8E.8 Modbus-RTU communication CRC error
9B.1 . Excess droop pulse 1 warning
Error excessive -
2955 9B.3 ) Excess droop pulse 2 warning
warning - - - —
9B.4 Error excessive warning during 0 torque limit
2956 9C.1 Converter error Converter unit error
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(b) MR-J3-OB
Table 1.4 Servo error (2000 to 2999) list (MR-J3-L1B)
Servo amplifier
Error code ) Name Remarks
LED display
2010 10 Undervoltage
2012 12 Memory error 1 (RAM)
2013 13 Clock error
2015 15 Memory error 2 (EEP-ROM)
2016 16 Encoder error 1 (At power on)
2017 17 Board error
2019 19 Memory error 3 (Flash ROM)
2020 20 Encoder error 2 (During runtime)
2021 21 Encoder error 3 (During runtime)
2024 24 Main circuit error
2025 25 Absolute position erase
2030 30 Regenerative error
2031 31 Overspeed
2032 32 Overcurrent
2033 33 Overvoltage
2034 34 Receive error 1
2035 35 Command frequency error
2036 36 Receive error 2
2045 45 Main circuit device overheat
2046 46 Servo motor overheat
2047 47 Cooling fan error
2050 50 Overload 1
2051 51 Overload 2
2052 52 Error excessive
2060 1A Motor combination error
2082 82 Master/slave operation error 1
2088 888 Watchdog
2102 92 Battery cable disconnection warning
2106 96 Home position setting warning
2116 9F Battery warning
2140 EOQ Excessive regeneration warning
2141 E1 Overload warning 1
2143 E3 Absolute position counter warning
2146 E6 Servo forced stop warning
2147 E7 Controller forced stop warning
2148 E8 Cooling fan speed reduction warning
2149 E9 Main circuit off warning
2152 EC Overload warning 2
2153 ED Output watt excess warning
2301 to 2599 E4 Parameter warning (Refer to the table 1.5)
2601 to 2899 37 Parameter error (Refer to the table 1.5)
2907 1B Converter alarm
2921 3D Driver communication parameter setting error
2948 8A USB communication time-out error
2952 8E USB communication error
2956 9C Converter warning

(Note): The LED display is different when using the servo amplifiers with a large capacity.
Refer to the "Servo amplifier Instruction Manual" for details.
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Table 1.5 Parameter warning (2301 to 2599)/Parameter error (2601 to 2899) error detail

P t P t
Error code arameter Name Error code arameter Name
No. No.
Vibrati i trol
2301|2601| PAO1 |Control mode 2339 |2639| PB20 |’ oron SUPPression controlresonance
frequency setting
2302 (2602 PAO2 [Regenerative option 234012640| PB21 .
— - For manufacturer setting
2303 (2603 PAO3 [Absolute position detection system 234112641 PB22
2304 (2604 PAO4 [Function selection A-1 234212642 PB23 |Low-pass filter selection
Slight vibration suppression control
2305(2605| PAO5 2343(2643| PB24 .
F facturer settin selection
2306|2606 PAOS | O o s 2344|2644| PB25 |For manufacturer setting
230712607 | PAO07 234512645 PB26 |Gain changing selection
230812608 | PAO08 |Auto tuning mode 2346|2646 PB27 |Gain changing condition
2309]2609| PAQ9 |Auto tuning response 234712647 PB28 |Gain changing time constant
" Gain changing ratio of load inertia moment
2310(2610( PA10 [In-position range 2348|2648 | PB29 L
to servo motor inertia moment
2311[2611 PA11 234912649 PB30 |Gain changing position loop gain
2312(2612 PA12 . 235012650| PB31 |Gain changing speed loop gain
For manufacturer setting - - -
Gain changing speed integral
2313|2613| PA13 2351(2651| PB32 8
compensation
Gain changing vibrati i
2314|2614 PA14 |Rotation direction selection 2352|2652| PB33 | o Ccranding vibration suppression
control vibration frequency setting
Gain changing vibrati i
2315|2615| PA15 |Encoder output pulse 2353 |2653| PB3a |0 cnanding vibration suppression
control resonance frequency setting
2316|2616 PA16 2354 (2654| PB35
231712617| PA17 |For manufacturer setting 235512655 PB36
2318|2618| PA18 2356 [2656| PB37
2319|2619| PA19 |Parameter write inhibit 2357 (2657| PB38
2320(2620| PBO1 [Adaptive tuning mode (adaptive filter I) 235812658 PB39

Vibration suppression control tuning mode
(advanced vibration suppression control)

232112621| PB02 2359(2659| PB40 |For manufacturer setting

232212622| PB03 |For manufacturer setting 2360|2660 PB41
2323|2623 | PB04 [Feed forward gain 2361(2661| PB42
232412624| PBO05 |For manufacturer setting 2362|2662 PB43
232512625| PBROG Ratio <?f Ioa‘d inertia moment to servo 2363 | 2663|  PBa4
motor inertia moment
2326 (2626 PBO7 [Model loop gain 2364 12664 | PB45 |Vibration suppression control filter 2
2327 (2627 PBO08 [Position loop gain 2365]2665| PCO01 |Error excessive alarm level
2328 (2628 PB09 [Speed loop gain 2366|2666 | PC02 |Electromagnetic brake sequence output
2329|2629| PB10 |Speed integral compensation 2367 [2667| PCO03 |Encoder output pulse selection
2330(2630| PB11 [Speed differential compensation 2368 2668| PC04 |Function selection C-1
2331(2631 PB12 [Overshoot amount compensation 2369|2669| PCO05 |Function selection C-2
2332(2632| PB13 [Machine resonance suppression filter 1 237012670] PCO06 |Function selection C-3
2333[2633[ PB14 [Notch shape selection 1 237112671| PCO07 |Zero speed
23342634 PB15 [Machine resonance suppression filter 2 2372(2672| PC08 |For manufacturer setting
2335[2635[ PB16 [Notch shape selection 2 237312673] PC09 |Analog monitor 1 output
2336 (2636 PB17 [Automatic setting parameter 237412674] PC10 |Analog monitor 2 output
2337 (2637 PB18 [Low-pass filter setting 237512675] PC11 |Analog monitor 1 offset

Vibration suppression control vibration

2338|2638| PB19 .
frequency setting

2376|2676 PC12 |Analog monitor 2 offset

(Note): The details are different when using the servo amplifiers with a large capacity.
Refer to the "Servo amplifier Instruction Manual" for details.
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Table 1.5 Parameter warning (2301 to 2599)/Parameter error (2601 to 2899) error detail (Continued)

P t P t
Error code arameter Name Error code arameter Name
No. No.
2377126771 Pci13 Analog monitor feedback position output 2416 |2716]  PD20 Driver corr.1mun|cat|on ‘settmg
standard data Low Master axis No. selection1 for slave
Analog monitor feedback position output
2378|2678| PC14 ) 2417 (2717| PD21
standard data High
2379|2679| PC15 [For manufacturer setting 241812718 PD22
2380|2680| PC16 [Function selection C-3A 2419(2719| PD23
2381|2681| PC17 |Function selection C-4 2420(2720| PD24 . - i
2382|2682| PC18 , 2421|2721| ppps |0 MANUIACHIEr SEHING
For manufacturer setting
2383|2683| PC19 2422 (2722| PD26
2384|2684 | PC20 |Function selection C-7 2423 (2723| PD27
2385|2685| PC21 [Alarm history clear 2424 (2724| PD28
2386 |2686| PC22 2425(2725| PD29
Master-slave operation - Torque command
23872687 | PC23 2426 (2726| PD30 .
coefficient on slave
Master-slave operation - Speed limit
23882688 | PC24 2427 (2727| PD31 .
coefficient on slave
Master-slave operation - Speed limit
23